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Probiotic formulations in cutaneous applications: A
scoping review
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Abstract

Dysbiosis is the imbalance of the skin's microbiota, which can cause dermatological
disorders such as rosacea, psoriasis, acne, and atopic dermatitis. Treatments include
calcineurin inhibitors and corticosteroids, but prolonged use causes adverse reactions.
Lactobacillus, Bifidobacterium, and other probiotics promote cutaneous health by
producing antibacterial, anti-inflammatory, and immunomodulatory compounds,
contributing to skin restoration. The topical application of these microorganisms is a
recent innovation, although it still needs more scientific data on efficacy and safety.
Due to the increasing research on innovative dermatological formulations containing
probiotics, there is a need to gather scientific evidence for treating skin diseases. Given
this above, the objective of this study was to conduct a scoping review of topical
formulations containing pro or prebiotics, intending to treat skin disorders caused by
dysbiosis. The search terms "Probiotics/prebiotics," "skin disorders" and "skin
formulations" were used to search the PubMed, Scopus, and Web of Science databases.
A total of 3959 articles were identified, and after removing 907 duplicates, 3052 records
were screened by reading the titles and abstracts. 2919 articles that did not meet the
inclusion criteria were excluded, leaving 133 studies to be read in full. After reading the
full texts, 55 articles were further excluded, according to the inclusion criteria. Finally, 78
articles were assessed for eligibility. The main probiotic strain identified was
Lactobacillus spp. (25) followed by mixed strains (10). Regarding prebiotics,
fructo-oligosaccharides (FOS) were the most cited in the studies. The most common
topical formulations were gel (17), film (15), and cream (11). These formulations were
tested mainly in wound healing (34), acne vulgaris (15), and atopic dermatitis (10). The
formulations containing pre or probiotics have demonstrated great efficacy in skin
diseases caused by dysbiosis.



Immunomodulatory effect of IFN-y licensed
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Abstract

In recent years, clinical studies have shown positive results of the application of
Mesenchymal Stromal Cells (MSCs) in severe cases of COVID-19. However, the
mechanisms of immunomodulation of IFN-y licensed MSCs in SARS-CoV-2 infection are
only partially understood. Here we tested the effect of IFN-y licensing in the MSC
immunomodulatory profile and established an in vitro model of inflammation by
exposing Calu-3 cells to SARS-CoV-2 nucleocapsid and spike (NS) antigens and IFN-y.
Finally, the conditioned medium (iCM) generated by Calu-3 cells exposed to IFN-y and
SARS-CoV-2 NS antigens was used to evaluate the ability of IFN-y-licensed MSCs to
modulate the T-cell response in this environment. We found that the exposure to IFN-y
and SARS-COV-2 NS antigens compromised the viability of Calu-3 cells and induced the
expression of the inflammatory mediators ICAM-1, CXCL-10, and IFN-B by these cells.
Importantly, despite initially stimulating T-cell activation, IFN-y-licensed MSCs
dramatically reduced IL-6 and IL-10 levels secreted by T-cells exposed to NS antigens
and iCM. Moreover, IFN-y-licensed MSCs were able to significantly inhibit T-cell
apoptosis induced by SARS-CoV-2 NS antigens. Taken together, our data show that, in
addition to reducing the level of critical cytokines in COVID-19, IFN-y-licensed MSCs
protect T-cells from SARS-CoV-2 antigen-induced apoptosis. Such observations suggest
that IFN-y-licensed MSCs may contribute to COVID-19 management by preventing the
lymphopenia and immunodeficiency observed in critical cases of the disease.
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Author

Russany Silva da Costa - Universidade Federal do Para (UFPA)

Camilo Barroso Teixeira - Universidade Federal do Pard (UFPA)
Alessandro Alberto Casazza - Universidade de Génova (UNIGE)
Roseane Maria Ribeiro Costa - Universidade Federal do Para (UFPA)
José Otavio Carréra Silva Junior - Universidade Federal do Para (UFPA)
Attilio Converti - Universidade de Génova (UNIGE)

Patrizia Perego - Universidade de Génova (UNIGE)

Knowledge Area
Biotechnology, Natural Products and Food Sciences

Funding
Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico

Keywords
Antioxidant activity, Waste valorization, Green chemistry

Abstract

Cupuacu (Theobroma grandiflorum Schum.) is an Amazonian fruit rich in antioxidants
potential due to its phenolic compounds. Recently, there has been a significant
discussion in academia regarding the importance of reuse of agro-industrial
biocompounds from fruits with high economic potential, such as cupuacu. This
Amazonian fruit, whose seeds are used in the production of cupulate, a chocolate-like
product, is estimated to be yield over 27 thousand tons in the state of Pard, covering 8.5
thousand hectares with an average yield of 3 t/ha. This production generates
approximately 30,000 tons of cupuacgu fruit husk annually in Pard. Thus, aiming to
combine different waste recovery processes with sustainable techniques by applying
green chemistry principles, this study aimed to optimize and compare
microwave-assisted (MAE) and high pressure/temperature extraction (HPTE) of
polyphenolic and flavonoid compounds from cupuagu seed by-products. A
Box-Behnken 33 factorial design assessed the influence of extraction time, solid/liquid
ratio, and ethanol concentration. Responses included total polyphenol content, total
flavonoid content, and anti-radical power via the ABTS+e method. In optimum
conditions, MAE had the highest total polyphenol content and HPTE for flavonoids.
Optimal conditions for both methods were 65% (w/v) ethanol concentration, 45
minutes extraction time, and 0.03 g mL-1 solid/liquid ratio. MAE and HPTE achieved
greater recovery of (-)-epicatechin and (-)-epigallocatechin-3-gallate compared to
percolation. Both techniques proved viable for recovering polyphenols from cupuacu
seed by-products, in less time and with less solvent. Thus, cupuacu by-products can be
a sustainable and functional food source, with MAE and HPTE providing high yields and
qguality extracts rich in polyphenols.
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Abstract

Nigrospora is a genus of fungal ascomycetes with a cosmopolitan distribution that can
be phytopathogenic, endophytic and saprobic. The cell walls of fungi are composed of
polysaccharides and proteins that may have diverse biological properties, such as
antioxidant, immunomodulatory, antinociceptive. This study aimed to optimize the
extraction and partially characterize the polysaccharides produced by Nigrospora
sphaerica. The microorganism was cultivated for 5 days in liquid medium containing a
nitrogen source (peptone 5g/L) and a carbon source (glucose 10g/L) in addition to other
nutrients such as yeast extract (3g/L) and malt extract ( 3g/L). The biomass produced
was subjected to an extraction process in 0.IM NaOH solution, according to the
Response Surface Methodology, Doehlert experimental planning, varying the
temperature at 3 levels (70, 80 and 90°C) and the time of 5 levels (1, 2, 3, 4 and 5 hours),
totaling 9 experiments. The extracted polysaccharides were dried in an oven at 50°C.
The polysaccharides were subjected to Infrared analysis with Fourier transform covering
the region from 4000 to 500 cm-1 with 20 scans. The results indicated that the
conditions that generate the highest proportion of polysaccharide extraction were
temperatures between 80 and 90°C and a time of around 3 hours, with the optimum
point being equal to 83°C and 3.2 hours. Statistical analyzes demonstrated a generated
model was well fitted with significant regression and no lack of fit. Infrared analyzes
identified features compatible with polysaccharides, stretches at 3268 (O-H), 2926 (C-H),
and 1020 (C-O) cm-1. Given this, it is possible to state that the methodology applied
identified the optimal condition for extracting the polysaccharide (confirmed by
infrared analysis) from Nigrospora sphaerica, and it is important to continue with the
characterization tests and evaluation of the biological properties of the product
obtained.
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Abstract

In recent years, Brazil's production of acai pulp from the acgai palm (Euterpe oleracea
Mart.) has driven its increased consumption and production. However, approximately
85% of the fruit comprises non-edible seeds, leading to environmental and sanitary
challenges. Previous research has identified acai seeds as rich in procyanidins
(oligomers and polymers), which possess potent antioxidant and antimicrobial
properties. The hydroalcoholic crude extract was then previously fractionated using
Medium-Pressure Liquid Chromatography (MPLC) on a Sephadex™ LH-20 column with
varying mobile phases, yielding six fractions (1-6). Fraction 4 was identified as small
procyanidins (mDP 2.6), Fraction 5 as oligomers (mDP 5.7), and Fraction 6 as
procyanidins polymers (mDP 121), showcasing effective size-based separation.
Consequently, this study aims to further explore the antimicrobial activity of these
fractions. Minimum Inhibitory Concentrations (MIC) determined by broth microdilution
method revealed MIC values of 0.5 mg/mL across fractions 4-6, effectively inhibiting
Gram-positive bacteria (Staphylococcus aureus strains V329, ATCC25923, and
MRSA17022) and yeast growth (Candida albicans ATCC10231) with =llog reduction.
Notably, Fraction 6 exhibited the highest antimicrobial efficacy, inhibiting 99.9% of all
bacteria and yeast. Additionally, synergistic effects between Fraction 6 and the crude
extract with oxacillin were investigated using the Checkerboard Assay, achieving a
1000-fold reduction in MIC against the oxacillin-resistant MRSA17022 strain. Synergy
was also observed against S. aureus ATCC25923, highlighting Fraction 6's potential with
oxacillin against beta-lactam-sensitive strains. These findings establish a foundation for
exploring procyanidins chemical properties and suggest biotechnological applications
for acai seed in therapeutic and industrial settings.
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Abstract

Probiotics are live microorganisms that can improve host health. Species from Bacillus
genus have shown potential as probiotics in humans due to their ability to survive
harsh gastrointestinal conditions and their antioxidant, immunomodulatory, and
antimicrobial properties. Thus, this study aimed to characterize a Bacillus strain isolated
from Umbu (Spondias tuberosa Arruda) and evaluate its technological potential. The
isolate underwent identification processes, including catalase assay, gram staining,
spore formation assessment, and other biochemical tests. The isolate was also
evaluated for the production of antimicrobial compounds, sensitivity to antibiotics, and
the ability to survive under various conditions simulating the gastrointestinal tract. The
Bacillus strain exhibited the following traits: Catalase positive, Voges-Proskauer positive,
citrate negative, motility positive, ability to grow in up to 10% NaCl BHI (Brain Heart
Infusion broth), temperatures ranging from 10°C to 50°C, and pH from 5 to 10.
According to Bergey's manual (2015), the isolate was identified as Bacillus vietnamensis,
and it will be confirmed through 165 rDNA sequencing. The Bacillus strain
demonstrated sensitivity to most tested antibiotics, with resistance observed only to
amoxicillin, ampicillin, and clindamycin. Additionally, it exhibited the production of
antimicrobial peptides that inhibited the growth of Listeria monocytogenes NCTC13627.
The isolate exhibited robust survival rates in conditions simulating the gastrointestinal
tract for up to 180 minutes, with survival rates of 71.2% in pepsin pH 2.0 solution, 61.4%,
66.8%, and 71.0% at BHI pH 20, 25, and 3.5, respectively, and 933% in BHI
supplemented with 0.3% bile. The Bacillus strain isolated from umbu presented
significant probiotic potential, and considering its antilisterial activity, it could be
explored for novel food preservation strategies and the development of functional

foods.
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Abstract

llex paraguariensis St. Hill, commonly known as erva-mate, holds significant economic
and cultural value in Rio Grande do Sul, Brazil. This plant species contains a variety of
compounds with notable pharmaceutical and cosmetic potential, including saponins
and caffeoylquinic acids, known for their pharmacological and therapeutic properties.
The isolation and purification of bioactive molecules from plant sources have
historically posed challenges for the pharmaceutical industry due to the complex
nature of these materials. This study focuses on obtaining isolated matesaponins from
aerial parts of llex paraguariensis using a combination of both column chromatography
and high-performance countercurrent chromatography (HPCCC) techniques. The
extraction method was optimized using factorial design, with key parameters including
the drug:solvent ratio, method of maceration, and particle size. The optimized method
yielded an extraction efficiency of 35.42%, calculated based on the mass of the
extracted erva-mate. Fractionation using column chromatography successfully yielded
a fraction enriched in saponins. The isolation of these constituents by HPCCC was
conducted using a reversed-phase system. After elution in the HPCCC, the tubes
obtained were analyzed by ESI-QTOF. By combining these techniques, it was possible
successfully isolated matesaponin 1. Four additional matesaponins (2, 3, 4, and 5) were
identified in mixtures within the tubes following HPCCC fractionation. While HPCCC
offers faster and more cost-effective isolation and purification methods, it proved
insufficient for isolating matesaponins from llex paraguariensis on its own. However, by
combining column chromatography with HPCCC, it was possible isolated matesaponin
1 and obtained other fractions enriched with others matesaponins. The HPCCC method
developed for separating the crude extract was found to be ineffective for the isolation
and purification of saponins.
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Abstract
Fungal polysaccharides are biomolecules with several properties described in the
literature, including immunomodulatory, antioxidant, antinociceptive and

hypoglycemic activities. Fungal sources seem to be more promising for obtaining
products with pharmacological properties, since fungi are fast-growing
microorganisms and many of them do not pose a risk to human health. This study
aimed to optimize the extraction and partially characterize the polysaccharides
produced by Nigrospora gorlenkoana. The microorganism was cultivated for 5 days by
submerged fermentation in a medium containing peptone as a nitrogen source (5g/L),
glucose as a carbon source (10g/L) in addition to other nutrients such as yeast extract
(39/L) and malt extract (3g/L). The biomass produced was subjected to an extraction
process in alkaline solution pH 13 (NaOH 0.IM), in accordance with the Doehlert
experimental planning of the Response Surface Methodology, with the temperature
studied at 3 levels (70, 80 and 90° C) and the time of 5 levels (1, 2, 3, 4 and 5 hours). The
extracted product was subjected to infrared analysis with Fourier transform covering
the region from 4000 to 500cm-1 with 20 scans. The results indicated that the
conditions that generated the highest proportion of polysaccharide extraction were
temperatures between 80 and 85°C and a time of 4.5 hours. Statistical analyzes
demonstrated that the generated model was well adjusted, with significant regression
and no lack of fit. Infrared analyzes identified features compatible with polysaccharides,
stretches at 3086 (O-H), 2924 (C-H) and 1000 (C-O) cm-1. Given this, it is possible to state
that the methodology applied identified the optimal condition for extracting the
polysaccharide (confirmed by infrared analysis) from Nigrospora gorlenkoana, and the
next steps will be the evaluation of the biological properties (antioxidant, hypoglycemic
and immunomodulatory).
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Abstract

The Brazilian northeastern semi-arid region is rich in environmental diversity and can
be explored as a source of various studies in the area of biotechnology. Therefore, it has
the potential to identify microorganisms that produce various enzymes for
pharmaceutical applications, including B-galactosidases. This work aimed to
characterize, by obtaining the optimal pH and temperature of enzymatic activity, and
determining the Km and Vmax of B-galactosidases produced by P. osteatrus.
Approximately 107 spores were inoculated into 150mL of liquid medium containing
lactose as the main carbon source and the mixture was isolated at 28°C for 5 days. To
eliminate the intracellular enzyme from the mycelia, 5% Triton X-100 was used for 12
hours. To determine the pH and optimum temperature of the enzyme, the Doehlert
experimental design was applied, evaluating the temperature at three levels (30, 50 and
70°C) and the pH at five levels (3, 4, 5, 6 and 7) . The determination of Km and Vmax was
carried out by obtaining the regression of the Lineweaver-Burk curve. Enzymatic
activity was determined by spectrophotometry, using
o-nitrophenyl-B-D-galactopyranoside (ONPG) as substrate, IM sodium carbonate to stop
the occurrence and reading at 410nm. Analysis of the results allows us to state that the
optimal pH and temperature conditions for B-galactosidase from P. osteatrus were 3 to
55 and 40 to 55°C for pH and temperature, respectively. Statistical analyzes revealed
that the generated model was well adjusted with significant regression and no lack of
fit. The Lineweaver-Burk curve regression allowed calculating the Km and Vmax values
of the enzyme, which were respectively 0.24mM and 1.25umols/min. In view of this, it is
possible to state that P. osteatrus isolated from the semiarid northeastern region
produces lactases with the potential to be used to obtain delactosed products, being of
pharmaceutical and industrial interest.
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Abstract

This project aimed to obtain fractions rich in phenolic acids and to isolate specific
compounds from the leaves and stems of Illex paraguariensis, using high-performance
countercurrent chromatography (HPCCC) in the final separation phase. The solvent
system was optimized using a simplex-centroid design with ternary mixtures of water,
ethanol, and methanol. Once the optimal solvent was determined, the extraction
conditions were refined through a factorial design involving five variables at two levels.
The optimal extraction conditions (50% Vv/v ethanol heated to 80 °C, maceration with
mechanical stirring for 60 min, a drug/solvent ratio of 10 g/50 mL, and a particle size of
0.025 mm) were applied, yielding a crude extract with a yield of 35.42% (relative to the
mass of yerba mate used in the extraction). High-performance liquid chromatography
(HPLC) analysis showed a content of 56.00% caffeoylquinic acids, 5.00% caffeine, and
1.50% rutin. Among the caffeoylquinic acids, 3,5-dicaffeoylquinic acid (19.00%) and
5-O-caffeoylquinic acid (16.00%) had the highest contents. The extract was fractionated
by column chromatography, packed with Diaion® HP-20 resin, and eluted with water
mixtures in decreasing polarity. This process successfully yielded ten less complex
fractions, with fractions 3 to 6 containing caffeoylquinic acid compounds derived from
phenolic acids. For the separation of caffeoylquinic acids, tests were performed using
HPCCC with a reverse-phase system. This process yielded three fractions, which were
analyzed by HPLC and identified using high-resolution mass spectrometry. The
analysis revealed the presence of caffeine, dicaffeoylquinic acids (3,4-dicaffeoylquinic,
3,5-dicaffeoylquinic, and 4,5-dicaffeoylquinic), and monocaffeoylquinic acids
(5-O-caffeoylquinic, 3-O-caffeoylquinic, and 4-O-caffeoylquinic). This study showed that
combining column chromatography and HPCCC yields enriched fractions, proving the
method's efficiency.
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Abstract

B-galactosidase (lactases) can be obtained from various sources, however, the sources
fungi are very promising, since fungi are capable of producing B-galactosidase with
optimal pHs and temperatures compatible with use in production of lactose-free foods.
The objective of this work was to characterize, from the identification of the optimum
pH and temperature for enzymatic activity, and the determination of kinetic
parameters of B-galactosidases produced by P. camembertti. Approximately 107 spores
of the microorganism were inoculated into 150mL of medium liquid containing lactose
as the main carbon source, and fermentation was conducted for 5 days at 28°C. The
extraction of the intracellular enzyme was carried out using the mycelium with 5%
Triton X-100 for 12 hours. To determine the optimal pH and temperature of the enzyme,
the Doehlert experimental design was applied studying the temperature at three levels
(30, 50, 70°C) and pH at five levels (3, 4, 5, 6, 7). The determination of Km and Vmax was
performed based on the regression of the Lineweaver-Burk plot. The reaction medium
consisted of 150 pL of crude enzymatic extract, 750 uL of ONPG (5 mM) subjected to
50°C for 30 min, followed by the addition of 500 yL of TM sodium carbonate and
reading at 410 nm in a spectrophotometer. The analysis of the results allows to state
that the optimal conditions for pH and temperature for B-galactosidase from P.
camembertti were pH 5 to 7 and 45 to 60°C for pH and temperature, respectively.
Statistical analyses demonstrated that the generated model was well adjusted with
significant regression and absence of lack of adjustment. The regression of the
Lineweaver-Burk plot allowed the calculation of the enzyme's Km and Vmax values,
which were 0.84 mM and 0.328 pmols/min, respectively. Therefore, it is possible to
affirm that P. camembertti produces lactases with the potential to be used in the
production of lactose-free products, important for individuals with lactose intolerance.
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Abstract

The Brazil nut (Bertholetia excelsa) has a high economic relevance for the Amazon. It is
rich in fibers, proteins and lipids, and also contains vitamins and minerals, especially
selenium. These aspects position Brazil nuts as an alternative source of protein, for
example, in contrast to animal protein, whose production becomes scarcer and less
sustainable every day. Brazil nuts can positively influence events resulting from
oxidative stress, due to their possible antioxidant activities and due to their selenium
content, and they can also have a hepatoprotective effect. The present study aimed to
characterize, in terms of antioxidant and hepatoprotective effects, a protein isolate (Pl)
from Brazil nuts. The Pl was obtained by via precipitation of proteins using different pHs
and then drying in a spray dryer . In the analysis, it presented humidity of 1.96+0.16%,
water activity of 0.24+0.001 AW, 6.32+0.005% of total phenols and 7.03+1.0% of total
lipids. In vitro antioxidant activity was determined by the ability to scavenge ABTS or
DPPH free radicals, in which the Pl did not show significant activity. The selenium
content found in the Pl was 16.63+0.63 pg/100 g. As for the aminogram, the following
values were obtained for selenated amino acids: Se-methionine 6.01 g/100 g and
Se-cysteine 2.05 g/100 g. HepG2 cells, subjected to oxidative stress with carbon
tetrachloride, were also treated with the Pl or the standard silymarin. Treatment with
the isolate protected cells from oxidative aggression when monitored via TGO, LDH or
alkaline phosphatase activities. These results demonstrate a possible hepatoprotective
effect of the Brazil nut PIl, probably due to the selenium content and effect on
glutathione peroxidase activity. These data justify the use of the Brazil nut Pl as a
possible nutraceutical active ingredient to be explored in food or medicines.
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Abstract

B-galactosidase (lactases) can be obtained from various sources, however, the sources
fungi are very promising, since fungi are capable of producing B-galactosidase with
optimal pHs and temperatures compatible with use in production of lactose-free foods.
The objective of this work was to characterize, from the identification of the optimum
pH and temperature for enzymatic activity, and the determination of kinetic
parameters of B-galactosidases produced by P. camembertti. Approximately 107 spores
of the microorganism were inoculated into 150mL of medium liquid containing lactose
as the main carbon source, and fermentation was conducted for 5 days at 28°C. The
extraction of the intracellular enzyme was carried out using the mycelium with 5%
Triton X-100 for 12 hours. To determine the optimal pH and temperature of the enzyme,
the Doehlert experimental design was applied studying the temperature at three levels
(30, 50, 70°C) and pH at five levels (3, 4, 5, 6, 7). The determination of Km and Vmax was
performed based on the regression of the Lineweaver-Burk plot. The reaction medium
consisted of 150 uyL of crude enzymatic extract, 750 pyL of ONPG (5 mM) subjected to
50°C for 30 min, followed by the addition of 500 yL of TM sodium carbonate and
reading at 410 nm in a spectrophotometer. The analysis of the results allows to state
that the optimal conditions for pH and temperature for B-galactosidase from P.
camembertti were pH 5 to 7 and 45 to 60°C for pH and temperature, respectively.
Statistical analyses demonstrated that the generated model was well adjusted with
significant regression and absence of lack of adjustment. The regression of the
Lineweaver-Burk plot allowed the calculation of the enzyme's Km and Vmax values,
which were 0.84 mM and 0.328 umols/min, respectively. Therefore, it is possible to
affirm that P. camembertti produces lactases with the potential to be used in the
production of lactose-free products, important for individuals with lactose intolerance.
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Abstract

The tumor microenvironment is composed not only of neoplastic cells but also of
stromal cells, immune system cells, and various other non-tumoral types. Macrophages
are cells known for their phagocytic capability; additionally, they present antigens to T
cells and initiate inflammation by releasing cytokines that attract and activate other
immune cells. A subpopulation of macrophages, tumor-associated macrophages
(TAMSs), are part of the microenvironment in most tumors. In some malignant
neoplasias, such as breast cancer, TAMs can represent more than 50% of the tumor
mass. This study aimed to evaluate the toxicity and proliferative effects of the
conditioned medium (CM) from breast cancer cells on macrophage cultures. All cell
samples were cultivated in RPMI 1640 medium supplemented with 20% fetal bovine
serum and maintained in a CO2 incubator at 37°C. To evaluate proliferation and
cytotoxicity, the MTT assay was achieved. CM was obtained from pre-established 4T1 cell
cultures (breast cancer cell line), filtered, and applied in different concentrations to 1774
cell cultures (macrophage cell line) for 48 hours. After this time, a solution of MTT 5
mg/mL was added, and the cells were incubated for additional 3 hours. Afterwards, all
medium was removed, and formed crystals were solubilized in DMSO. The absorbance
was evaluated using an optical spectrophotometer at 570 nm. J774 cells showed a
significant difference of approximately 60% above the control group (p < 0.05;
t-test/GraphPad Prism), indicating higher proliferation when treated with the CM.
Possibly, CM contains pro-mitotic substances in its composition that increased the
division rate of 4T1 cells. This study found that the CM from breast cancer tumor cells
increased the proliferation of macrophages. Further studies are needed to assess the
composition of the CM and to study other possible modulations, such as pro or
anti-tumorigenic differentiation undergone by the macrophages.
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Abstract

Coffee leaves are considered by-products, however, they are sources of bioactive
compounds such as mangiferin, which is not found in the coffee bean, chlorogenic
acids, and caffeine . These compounds give the extract antioxidant, antityrosinase,
anticollagenase, antielastase, anti-inflammatory, antimicrobial, emollient, and
antilipogenic properties. In this study, an ethanolic extract was prepared from Coffea
arabica leaves, and the amounts of 5-caffeoylquinic acid (5-CQA), caffeine, and
mangiferin were determined using HPLC. The extract's cytotoxicity was assessed at
doses ranging from 3.9 to 2000 pg/mL in the human fibroblast cell line 1059SK using
the MTT test. Then, the cell migration test was conducted using the in vitro wound
healing assay using the scratch test with extract doses of 50, 500, and 2000ug/mL. The
contents of 5-ACQ were 20.82 mg/g of extract, caffeine was 51.2 mg/g, and mangiferin
was 21.705 mg/g. The cells remained viable at all concentrations tested. The extract
induced cell migration 24 hours after treatment. At 50 pg/mL, migration rates were
68.1% after 24 hours and 92.45% after 48 hours of treatment. At 500 pg/mL of extract,
the migration rate increased to 93% and 95.08% after 24 and 48 hours of treatment,
respectively. Based on the findings, it was feasible to underscore the therapeutic
potential of the coffee leaves, a byproduct, encouraging the development of new
therapeutic approaches, such as topical formulations, for skin healing.
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Abstract

Aging is a continuous and complex process influenced by extrinsic and intrinsic factors.
In this sense, exposure to ultraviolet radiation is the main cause of the appearance of
blemishes on the skin, including melasma. Plant stem cell extracts may represent an
effective alternative to improve skin quality. Therefore, this study aimed to evaluate the
in vivo effects of a liposomal stem cell extract formulation from Coffee canephora
(LSCECC) for the treatment of melasma. For this purpose, the clinical efficacy of LSCECC
was studied in 23 patients for 60 days. The liposome was developed and characterized
through the dynamic light scattering technique, atomic force microscopy and
transmission electron microscopy. Clinical improvements in the treatment of melasma
were evaluated using a sociodemographic questionnaire, assessment of improvement
in quality of life with the MELASQOL (Melasma Quality of Life Scale), calculation of
reduction in melasma area, assessment of improvement in severity index using the
MASI (Melasma Area and Severity Index), and photographic records. The
sociodemographic data showed that the patients with different lifestyles and histories
of blemishes. After treatment, patients self-declare a significant improvement in quality
of life, including mental health and social interaction. The LSCECC demonstrated to be
effective in reducing the area affected by melasma in treated patients. In addition, the
MASI value decreased linearly at the end of the study, demonstrating the effectiveness
of the product in reducing skin blemishes. Thus, the study demonstrated the high
therapeutic efficacy of the plant stem cell extract of C. canephora in the treatment of
melasma by reducing the area and severity of skin manifestations and, consequently,
improving the quality of life of the patients.
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Abstract

Biodegradable polymeric materials, decomposing through microbial activity or
sunlight, are gaining attention for their renewable resource base and diverse industrial
applications such as food, cosmetics, textiles, pharmaceuticals, and bioengineering.
This study aims to optimize the pectin extraction process for better economic viability
and quality using response surface analysis and Central Composite Design (CCD). Three
independent variables were assessed: pH, citric acid concentration, and reaction time,
with temperature fixed at 90°C. These variables were tested at five levels, evaluating
extraction yield, galacturonic acid content, and degree of esterification using titration
and infrared spectroscopic analysis. Statistical analysis with Statistica software
identified significant factors affecting pectin yield and quality. Results showed wide
variation in pectin yield, consistent with the experimental design, suggesting citrus
fruit peels could be viable for pectin extraction using organic acids. The Pareto Chart
showed pH and citric acid concentration positively affected yield, with significant linear
effects and interactions (pH-concentration and pH-time) having p-values below 0.05.
Reaction time and quadratic effects did not significantly impact yield. The response
surface graph indicated higher yield with increased pH and citric acid levels. These
variations highlight challenges in industrial-scale pectin extraction. Higher pH values
(>5) are less explored, and potential interactions between citric acid and ethanol might
cause interference during extraction, possibly leading to Fischer Esterification. Methoxyl
content varied (1.55%-9.92%) but was acceptable within a regression model. In
conclusion, extracting pectin from citrus fruit peels using organic acid is feasible, but
further testing is needed to refine parameters significantly impacting yield. pH, ideally
between 1.3-2.7, appears critical, supported by scientific literature.
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Abstract

Current post-consumer plastic management strategies are insufficient, leading to
substantial ecological damage and the release of toxic compounds, which have
resulted in the mortality of various animal species. Polyhydroxyalkanoate (PHA) is a
biopolymer produced via bioprocesses, notable for its biocompatibility and
biodegradability, making it suitable for numerous industrial applications and a viable
alternative to petroleum-based plastics. However, PHA production encounters
significant challenges, including high costs and environmental impacts. Therefore,
developing efficient industrial processes for managing post-consumer plastics and
exploring biodegradation products is crucial to address global sustainability issues.
Experiments were conducted to assess the plastic degradation capacity of the bacteria
Comamonas sp. and Alcaligenes sp., and to determine optimal conditions for PHA
production. Biomass production data for these bacterial strains were obtained through
experiments conducted in Erlenmeyer flasks and bioreactors, evaluating three
temperatures (25°C, 30°C, and 37°C) and three pH levels (5, 7, and 9) for each bacterium.
To establish optimal conditions for bacterial biomass production, various temperatures
were assessed, and a bacterial growth curve was constructed by evaluating optical
density (OD600) and performing cell counts on plates. Inocula were added to
Erlenmeyers with culture medium and sampled every 2 hours to monitor cell growth
and metabolite production. At 30°C, both Comamonas sp. and Alcaligenes sp. exhibited
a significant increase in growth rate. Conversely, at 37°C, both species demonstrated a
decline in growth after 12 hours of incubation. The results indicate that 30°C is the
optimal temperature for maximizing growth rate and potential PHA production. Based
on these findings, future experiments will focus on evaluating the capacity of these
bacteria to degrade polyethylene, produce PHA, and perform other biotechnological
activities.
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Abstract

Leonotis nepetifolia (L. nepetifolia), known as lion's ear, is a plant whose tea is
traditionally used to treat inflammmatory diseases such as asthma and bronchitis, and is
also used as a uterine anti-hemorrhagic. However, few studies have evaluated its safety
and the potential anti-mutagenic properties of its aerial parts extract. Therefore, this
work aims to assess the biological potential through bioinformatics and determine the
chemical composition, toxicity, antioxidant activity, and anti-mutagenic properties of
the ethanolic extract of the leaves and inflorescences of L. nepetifolia. Protein and
peptide prospecting was conducted using UNIPROT and BIOPEP databases with
Python. Phytochemical prospecting was carried out using thin-layer chromatography
(TLC), and the total phenolic content was quantified by the Folin-Ciocalteu method.
Flavonoids were quantified through their reaction with aluminum chloride, and
antioxidant activity was evaluated using ABTS, DPPH, and FRAP techniques. In vivo
tests involved male Swiss mice (CEUA-471/2018), divided into two assays: acute toxicity
(OECD-420) and micronucleus (mutagenic and anti-mutagenic). Bioinformatics
prospecting revealed peptides with anti-diabetic, anti-hypertensive, and antioxidant
activities. TLC analysis demonstrated the presence of flavonoids and terpenes in all
extracts. Both extracts exhibited antioxidant activity, with no toxic effects, and showed
cytoprotective and anti-mutagenic activities. Thus, the extracts of L. nepetifolia proved
to be a good source of phenolic compounds and bioactive peptides with strong
antioxidant activity, safe for use even at high doses (2000 mg/kg), and with notable
cytoprotective and anti-mutagenic properties. Further studies should be conducted to
investigate their biological actions and potential use in traditional medicine.
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Abstract

Skin care is an important topic to health and well-being and natural compounds have
become targets of research on new actives. The aim of this study was to evaluate the
crude hydroalcoholic extract (CHE) and fractions of E. brasiliensis leaves as a potential
application for skincare phytocosmetic. CHE was obtained by maceration and
partitioned in hexane fraction (HF), dichloromethane fraction (DF), ethyl acetate
fraction (EAF) and aqueous fraction (AF). They were analyzed for total phenolic
compounds, total flavonoids, total flavanols, anthocyanins and total contents of
B-carotene and lycopene by spectrophotometric method in addition to their
antioxidant, antiglycant and antityrosinase in vitro activity. In vitro wound healing
activity was evaluated by Scratch assay and the toxicity was evaluated by MTT and
Agarose overlay in murine fibroblast, hemolysis assay in human erythrocytes and
HET-CAM assay. Antibacterial activity against S. aureus and S. epidermidis was
performed by MIC assay. CHE and AF had the highest levels of total phenolics and total
flavanols. CHE, EAF and AF showed lower IC50 for DPPH test, higher superoxide anion
scavenging capacity when compared to the standard gallic acid and higher cooper
reducing potential. AF had a greater capacity to scavenging nitric oxide when
compared to the standard gallic acid. For antiglycant activity, EAF showed a higher
percentage of oxidative glycation inhibition. AF and EAF demonstrated better IC50 in
tyrosinase enzymatic inhibition assay. All fractions, except for DF, had a score of O
(non-irritant) on HET-CAM assay, CHE and AF had absence of cytotoxicity in L929 cells
and hemolysis absence at tested concentration. The EAF showed moderate
antibacterial activity against S. aureus and S. epidermidis. CHE, AF and EAF of E.
brasiliensis leaves showed promising biological activities, and these results seem to be
related partly to their constitution in phenolic compounds.
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Abstract

Stress factors generate metabolic and behavioral adaptation, which triggers an
increase in energy supply. In invertebrates, the main stress response pathway is
mediated by octopamine. Iron (Fe) is an essential micronutrient in the biological
processes of living beings, but excess iron in the body is extremely harmful and
pathological to cells and can lead to stress. Green banana flour (GBF) has been studied
in the prevention and treatment of many diseases. The objective of this study was to
evaluate octopamine levels in D. melanogaster after intoxication by feeding with green
banana flour and subsequent acute exposure to Fe. A total of 720 flies were divided into
six groups of 120 flies each, and treated with Fe for eight days, according to the
following groups: 1. control (8 days with agar); 2. Fe (4 days in agar and 4 days of
exposure to 10 mmol Fe); 3. GBF10 (4 days with 10 mg/mL GBF and 4 days with agar); 4.
GBF50 (4 days with 50 mg/mL GBF and 4 days with agar); 5. GBF10 Fe (4 days with 10
mg/mL GBF and 4 days of exposure to 10 mmol Fe); 6. GBF50 Fe (4 days with 50 mg/mL
GBF and 4 days of exposure to 10 mmol Fe). After treatment, octopamine levels of flies
were analyzed by HPLC-DAD. The values were analyzed using GraphPad Prism and
Tukey post-test. The results showed an increase in octopamine concentrations for the
group exposed to iron, while the groups fed with flour and Fe GBF10 Fe and GBF50Fe
did not show an increase in octopamine levels when compared to the control. These
results show that in situations of iron overload the body can release octopamine in
response to stress. The GBF10 Fe and GBF50 Fe groups were effective in protecting flies
against increased stress caused by Fe poisoning. In conclusion, the results showed that
green banana flour has components that help keep octopamine levels low in flies
exposed to iron.
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Abstract

Spectrophotometry is a technique utilized for measuring color intensity to quantify
substances across different light wavelengths. Widely applied in pharmaceutical,
chemical, and food sectors, this method led to the development of the PhotoMetrix
PRO smartphone application. This app enables colorimetric analysis through image
capture, offering ease of use for various tests, including total protein quantification.
Calibration involved creating a curve using albumin concentrations of 5, 10, 15, 20, and
25 mg/L. The analysis, involving comassie brilliant blue reaction in a 96-well microplate,
required adding 20 pL of sample and 160 yL of 0.01% comassie blue. Tests were
conducted in quintuplicate using PhotoMetrix PRO in univariate mode, with a 16x16
setting to avoid microplate wall interference, and a SpectraMax® M5 plate reader at 595
nm. Comparison criteria included linearity, repeatability, LOD, and LOQ. The plate
reader's curve parameters were: y=0.0161x+0.1959; R2= 0.9780, RSD = 7.45%, LOD 4.07
mg/L, and LOQ 5 mg/L. PhotoMetrix PRO results showed: y = 3.5199x + 108.169; R2=
0.9752; RSD = 0.38%; LOD of 0.44 mg/L and LOD of 5 mg/L. The Photometrix PRO
method proves to be a cost-effective, sensitive, and reliable alternative for protein
quantification analysis, as evidenced by the validation parameters.
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Abstract

Coffee is one of the most important raw materials in the agro-industry worldwide, with
the highest commercial value. According to the latest report released by National
Supply Company, in May 2023, arabica coffee production totaled 37,93 million bags,
representing a gain of 159% compared to the same period of the previous harvest. The
Brazilian Association of Public Cleaning and Special Waste Companies report revealed
that 81,8 million tons of urban solid waste (USW) were generated in Brazil in 2022. In
this context, coffee grounds have been the subject of significant research aimed at
extracting their antioxidant compounds, due to their composition containing caffeine,
tannins, and polyphenols such as chlorogenic acid (CGA). Thus, the present research
aimed to develop a dry extract of Coffea arabica grounds as an active pharmaceutical
ingredient with antioxidant potential. The coffee grounds used in this research
originate from 100% arabica beans, specifically Catuai 62 yellow and Catuai 44 red
varieties, grown in Serra do Caparad-MG. The coffee grounds were obtained from Sun
Coffee Cafeteria, located in Itajai — SC, resulting from the accumulation of different
brewing methods using 100% arabica beans. For obtaining the dry extract, spray drying
was employed using a binary mixture of modified starch and microcrystalline cellulose
(60:40) as drying adjuvant, with assays according to the Box-Behnken experimental
design. Characterization of the dry extracts included analyses of dry residue, total
phenolic content (TPC), antioxidant activity (EC50), chlorogenic acid content by
HPLC-DAD, thermogravimetric analysis (TGA), differential scanning calorimetry (DSC),
and scanning electron microscopy (SEM). Thus, for use as an active pharmaceutical
antioxidant ingredient, the system composed of modified starch and microcrystalline
cellulose showed promising physical properties, chemical composition, and antioxidant
activity.
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Abstract

Introduction: Results from medicinal plants (MPs) and bioactive compounds (BCs) with
antiviral activity have been obtained by different research groups. With this in mind,
avMpNp DB (Antiviral Medicinal Plants and Natural Products database) has been
developed to play a relevant role as a source for organising and disseminating
knowledge about antiviral BCs and to solve problems such as the search for new
antiviral drugs. Objective: Demonstrate in vitro enzymatic inhibition (El) of phenolics by
avMpNp DB, against SARS-CoV-2 Mpro. Methodology: Recombinant SARS-CoV-2 Mpro
was expressed and purified in E. coli. The El of phenolic compounds was evaluated at a
concentration of 10 or 20 puM. The IC50 was determined for BCs that inhibited the
enzyme activity by 50% or more and values were calculated by non-linear regression.
Results: Analysis of the in silico and in vitro studies of BCs stored in avMpNp DB,
selected caffeic acid, gallic acid epicatechin, that inhibited at least 50% of the activity of
SARS-CoV-2 Mpro at 20 uM. IC50 for caffeic acid, gallic acid and epicatechin was
promising, with values of 15795 # 0.155 uM, 6.308 + 0.296 uM and 8.078 + 0.364 uM,
respectively. Caffeic acid is part of the chemical matrix (CM) of Lippia alba (Mill.) N.E. Br.
ex Britton & P. Wilson, which has been shown anti-Zika and anti-Dengue virus activity.
In a second step, a new evaluation about BCs was made. Among the selected
compounds, gallocatechin, epigallocatechin and epigallocatechin gallate inhibited at
least 50% of the activity of SARS-CoV-2 Mpro at 10 uM and the IC50 values obtained
were 2.33 + 059 pM, 0.096 + 0.01 uM and 0.05 + 0.004 uM, respectively. These CBs,
epicatechin and gallic acid are part of the CM Stryphnodendron adstringens (Mart.)
Coville, a plant with potential antiviral activity against poliovirus type 1. Conclusions:
After evaluated of 205 BCs stored in avMpNp DB, phenolic compounds showed
potential promise for the development of new drugs against SARS-CoV-2.
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Abstract

Every year, millions of people around the world develop scars in response to skin
injuries following surgery, trauma or burns. In this context, the study of natural products
as healing agents has been intensifying due to the substances that can influence one
or more phases of healing. Calophyllum brasiliense Cambess (Clusiaceae), popularly
known as guanandi, is found in the tropical rain forests in Brazil and it has been shown
to be a rich source of bioactive compounds, including coumarins, xanthones,
triterpenoids and bioflavonoids. It has been widely used in folk medicine to treat a
variety of maladies including pain, inflammation, and rheumatism. Despite its extensive
use, only a few biological activities have been reported in the scientific literature
including wound healing. In the present study, we evaluated the chemical profile,
antioxidant, antibacterial and wound healing properties of methanol extract from C.
brasiliense fruit peels. Chemical profile was analyzed by mass spectrometer (ESI FT-ICR
MS). The antibacterial activity was performed with Staphylococcus aureus by broth
microdilution test. The antioxidant potential was evaluated by scavenging of DPPH. In
vitro scratch assay using 1929 human fibroblast cell line was performed to evaluate the
wound healing properties of C. brasiliense methanol extract. Phytochemical data from
ESI FT-ICR MS analysis suggest the presence of coumarins (5) like mammea A/BA,
cromanones (3) and xanthones (5), jacareubin. The antioxidant result showed low
inhibition potencial of DPPH with CE50 of 228 ug/ml. The MeOH extract was effective
against S. aureus at 2,5 mg/ml (CIM e CBM). In the scratch assay, MeOH extract with
non-toxic concentrations of 3125ug/ml (22.4%) and 6.25 ug/ml (26.03%) showed
significant effect on L929 cells compared to the control. Considering the presented
results C. brasiliensis peels fruit can be promising in future studies to developing of
new herbal medicine to treat tissue scars.
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Abstract

Introduction: Lippia alba, also known as Melissa, Salva, and Sana-lo-todo, is a plant
species belonging to the Verbenaceae family. It is native to Central and South America.
Its leaves are aromatic and used in herbal infusions due to their variety of traditional
medicinal uses, such as digestive, for colic, and as a anxiolytic. It is also indicated for
migraines,colds,and flu. This study aimed to compare the chemical profile of extracts
obtained from the leaves of different individuals of Lippia alba (Mill.) N. E. Brown with
different sensory characteristics. Methods: The plant material was collected at the
Medicinal Plants Didactic Garden of the Federal University of Santa Catarina and at
Porto da Lagoa in the municipality of Floriandpolis,Santa Catarina. These leaves were
subjected to the following extraction processes: leaf washing, infusion with subsequent
fractionation in solid phase (SPE-C18), and headspace. These were chemically
characterized by gas chromatography coupled to a mass detector with liquid injection
and headspace injector,using the NIST library for compound identification.ResultsThe
results suggest the chemical variability of the L. alba specimens. It was found that the
individuals known as Salva, collected at Porto da Lagoa and the Garden, presented the
same chemotype, with the presence of linalool and beta-copaene, and linalool in the
infusion. For the individuals known as Melissa, collected at the same locations, a
chemotype with the presence of citral and carveol was observed, and citral also in the
infusion. The Sana-lo-todo had a different chemotype, with the presence of major
carvone. Conclusion: The study demonstrated the chemical variability among
individuals of Lippia alba, highlighting the presence of different compounds in the
popular chemotypes Salva, Melissa and Sana-lo-todo.These results can contribute to
the appropriate use of each Lippia alba chemotype in medicinal and therapeutic
applications.

33



Extracts From The Processing Of Litchi (Litchi chinensis)
By-Products: Antioxidant Potential And Application In
Facial Masks.

Author

Juliana Olivato - Universidade Estadual de Ponta Grossa (UEPQG)

Anna Caroline Lopes - Universidade Estadual de Ponta Grossa (UEPG)
Ana Beatriz Klosowski - Universidade Estadual de Ponta Grossa (UEPG)

Knowledge Area
Biotechnology, Natural Products and Food Sciences

Funding
Capes and Fundagao Araucaria

Keywords
Bioactives; cosmetic; natural extracts

Abstract

The by-products from fruit processing represents an unexplored source of bioactives
which are mostly discarded or underutilized. Lychee (Litchi chinensis) peel and seeds
are an interesting source of phenolic compounds with antioxidant properties, which
can reduce oxidative damage to cells and making them useful in cosmetic products
such as anti-aging formulations. This work aimed to develop a peel-off facial mask
using the extract from by-products of lychee processing. The by-products were
collected, dried, standardized, and submitted to maceration and Soxhlet techniques to
obtain the lychee by-product extract. (LBE). The total phenolic content of LBE,
obtained by the Folin Ciocalteau method, was 401.2 + 0.5 mg EAG/g. A high antioxidant
efficacy was exhibited by the antioxidant activity of LBE, with an IC50 of 0.93 for the
ABTS method and an IC50 of 3.97 for the DPPH method. It is suggested that LBE is
effective in neutralizing free radicals and preventing oxidative stress. LBE was then
added to a peel off mask formulation, based on poly (vinyl alcohol), in a concentration
of 5% (wt) (LBES5). A control formulation, without LBE (LBEO), was also produced and
their physicochemical characteristics were evaluated. The LBE5 formulation
demonstrated stability, spreadability and viscosity similar to that of LBEO. The
spreadability of the samples LBE5 and LBEO was adequate, allowing for easy and
uniform application on the skin. The drying time of the LBE5 formulation was 32 min
and for LBEO was 17 min, which indicates that LBE increased the drying time of the
mask. The centrifugation test resulted in a precipitate formation for the LBE5, which
was absent in the LBEO. The viscosity of both samples was similar, and no influence od
the LBE on the viscosity was observed. The LBE5 formula presents a promising
sustainable solution for peel-off masks, increasing the value of the by-product and
promoting a circular economy.
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Abstract

Curcuma longa Linn (Zingiberaceae) has been used in different ways to treat multiple
illnesses. The rhizome is the most used organ of the plant. Curcuminoids are the main
markers for the genera with the highest expression of curcumin, desmethoxycurcumin,
and bisdesmethoxycurcumin. Curcuminoids are known for presenting antioxidant
properties. Therefore, this work aimed to determine the chemical profile and evaluate
the antioxidant capacity of a C. longa extract. The rhizomes were subjected to Soxhlet
extraction using ethanol as solvent. A forced degradation assay was carried out in the
ethanolic extract solution with acid, alkaline, heat, and oxidative degradation. The
chromatographic profile was obtained by High-Pressure Liquid Chromatography
(HPLC) and Liquid Chromatography coupled to quadrupole time of flight mass
LC/(-)ESI-Q-TOF MS. The antioxidant activity was evaluated by DPPH- radical scavenger
method. In the forced degradation assay, curcuminoids undergo a slower degradation
in acidic conditions than in alkaline conditions. The HPLC-DAD analysis identified
curcuminoids by comparing them with a standard. The quantification showed 437.73 +
111 mg curcumin/g extract, resulting in yield values of curcumin of 40 - 45%.
LC/(-)ESI-Q-TOF MS analysis allowed the identification of several compounds such as
sesquiterpenes, monoterpenes, diphenylheptanoids, simple phenolic compounds,
sugars, phenylpropanoids, flavonoids. The antioxidant activity was expressed as IC50 of
24.49 + 169 pg/mL. However, it is important to note that the use of curcuminoids as
antioxidants in formulations depends on strict pH control to guarantee the stability and
hydrogen donor properties of the active.
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Abstract

Synthetic dyes are widely used in the food industry due to their low cost and high
availability. However, growing evidence of their adverse health and ecological effects
has driven the search for safer alternatives. In this context, the production of dyes from
microorganisms, such as ascomycete fungi, emerges as a promising solution. This
study evaluated the safety of a new azaphilone biocolorant, obtained from the fungus
Talaromyces amestolkiae, using the alternative model Caenorhabditis elegans. The
nematodes were cultured on agar plates with a layer of Escherichia coli, which served
as a food source. The biocolorant's toxicity was determined through a dose-response
survival curve (ranging from 31.2 to 500 mg/mL of the biocolorant) and behavioral tests
represented by area, length, and motility. Data were reported as mean and standard
deviation, and differences were demonstrated by one-way ANOVA, followed by
Scheffé's post hoc test. The results showed that the nematodes had 100% survival when
exposed to all doses of the biocolorant. There was a significant increase in length at the
highest dose, but no significant changes in the area parameter. On the other hand, all
doses significantly increased the nematodes' motility compared to the control group.
This increase in motility may be associated with a disturbance in dopamine receptors,
potentially related to neurodegenerative diseases. However, it is worth noting that the
biocolorant contains 1.54% glucose, a substance to which nematodes may be sensitive.
In conclusion, although the azaphilone biocolorant did not exhibit lethal toxicity, the
observed behavioral change highlights the need for further studies to assess its
neurotoxic impact and ensure its safety for commercial use, especially at lower
concentrations.
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Abstract

Manilkara salzmannii (A.DC.) H.J.Lam. (Sapotaceae), also known as “macaranduba”, is
native and endemic specie to Brazil and occurs in the Atlantic Forest (Resting area).
Manilkara species have already been described as antiparasitic, antimicrobial and
antitumor. These activities may be attributed to the presence of secondary metabolic,
such as an uncommon bidesmosic saponin from Manilkara rufula (Mig.) H.J.Lam
described as antitrichomonal. The trichomoniasis is caused by Trichomonas vaginalis,
the most common non-viral sexually transmitted disease worldwide. Considering the
treatment of trichomoniasis relies on one class of drugs, 5-nitroimidazoles, and the
increasing of drug resistance is the main cause of treatment failure, new drugs are
urgently needed. Then, the aim of this study was to evaluate the activity against T.
vaginalis of M. salzmannii, plant still unexplored in the field of pharmacological. In
order to carry out the investigation, the crude hydroalcoholic extract (CHE) of the dried
leaves (35g, 150mL of EtOH 80%) was achieved by using ultrasound-assisted extraction
(UAE) in SONICS VCX505 for 10min. UAE is a green efficient alternative to traditional
extraction techniques since the extraction time and temperature are reduced,
preserving the stability of extracted compounds. CHE (yield = 17.4%) was partitioned by
the liquid-liquid extraction resulting in the dichlomethane (DF; yield = 1.91%) and ethyl
acetate (EAF; yield = 11.29%) fractions. Anti-T. vaginalis assay was performed in vitro, by
treating the trophozoites with 1.0mg/mL for 24h. DF reduced the parasite viability to
9.20%. Then it was evaluated DF in a concentration range from 1.0 to 0.25mg/mL,
displaying IC50 0.626mg/mL. Overall, the results demonstrated for the first time the
pharmacological investigation of M. salzmannii, and revealed the nonpolar fraction as a
new perspective to obtain compounds, from an eco-friendly extraction technology, to
treat the infection caused by T. vaginalis.
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Abstract

Metarhizium anisopliae, an entomopathogenic fungus, has been extensively applied
for biological control of pests across various agricultural crops. Cyclopeptides are
produced by Metarhizium spp. strains, such as destruxins. This compound exhibits
insecticidal activity and functions as an immunosuppressant. Its multifaceted action on
cellular structures has the potential to provide valuable insights into antibacterial
activity. According to the World Health Organization (WHO), new antibiotics are
continuously required. However, the vast and largely unexplored variety of
cyclopeptides produced by the fungal species represents a significant source for these
active compounds. The aim of this study is to evaluate the antibacterial activity of
secondary metabolites produced by the fungal species M. anisopliae. This strain was
cultivated in Potato Dextrose Agar medium and the crude extract (CE) was obtained
from extraction with ethyl acetate containing 1% formic acid appling an ultrasonic bath
(10 min). The CE was evaluated against the bacteria Staphylococcus aureus and
Pseudomonas aeruginosa and the minimum inhibitory concentration (MIC) was
determined. The extract CE was analysed by liquid chromatography coupled with
tandem mass spectrometry (LC-MS/MS) and the molecular networking was obtained
by GNPS platform. CE demonstrated promising antimicrobial activity against S. aureus,
with a minimum inhibitory concentration (MIC) of < 32125 ug/mL. Cyclopeptides from
extract CE were annotated, such as destruxins. The production of cyclopeptides were
also optimized from submerse medium using OSMAC (one strain many compounds)
strategy. In conclusion, several metabolites were annotated, among them different
destruxins. The compounds produced by the M. anisopliae strain expanded the
understanding of the chemical diversity of this fungus. The results indicate a promising
biotechnological potential for antibacterial properties.
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Abstract

The genus Viscum (Santalaceae) comprises hemiparasitic plants that develop in
tropical and temperate regions of Europe, Africa and Asia. In Europe, the species
Viscum album L. is an important medicinal plant traditionally used in the treatment of
various diseases, including the treatment of cancer. It grows on more than 450 species
of trees, with V. album subsp. austriacum, one of its three subspecies. This work aimed
to provide morphoanatomical and histochemical characteristics of the leaves, stems,
fruits and seeds of V. album subsp. austriacum growing on Pinus sylvestris L., began to
assist in the identification and botanical characterization of species and in the quality
control of plant medicines. To this end, the usual techniques of optical microscopy,
scanning electron microscopy and histochemical reagents were used. Macroscopically,
the plant has articulated, glabrous and green stems, leaves that vary from green to
yellowish-green and globular, whitish and translucent berries. In the transverse section,
a microscopy revealed isomilateral and amphistomatic leaves, with paracytic stomata.
Thick cuticles were observed on leaves and stems, and thin cuticles on fruits and seeds.
The midrib is flat with a central vascular bundle and a concave-convex piece with five
vascular bundles. The stem is circular, ranging from eight to nine bundles around the
pith. A histochemical analysis showed the presence of phenolic and lipophilic
compounds in the cuticles of the leaves and stem. Oil bodies were also transmitted into
different organs of the plant. This is the first histochemical analysis of V. album subsp.
austriacum growing as a hemiparasite on P. sylvestris L. Starch grains and calcium
oxalate crystals have also been described in different parts of the plant. The results of
this study convey new microscopic information that can aid in the authentication of
mistletoe raw material.
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Abstract

Procellariiformes are an order of seabirds with pelagic behavior, spending most of their
lives in the oceans. The increasing pollution of the oceans has become a significant
challenge to their survival. This study aimed to assess the presence of critically
prioritized Enterobacterales in clinical samples from Procellariiformes rescued and
treated at the R3 Animal Association, a Wildlife Rehabilitation Center in Floriandpolis,
southern Brazil. Samples fromm R3 Animal Association were collected as part of The
Santos Basin Beach Monitoring Project (PMP/BS). This project is a requirement set by
Brazilian Institute of the Environment (IBAMA) for the environmental licensing of oil
and natural gas production and transport by Petrobras in the pre-salt province under
ABIO N° 640/2015. We conducted a screening of Enterobacterales from clinical
samples of Procellariiformes at the strain collection of Associacao R3 Animal, resulting
in 20 isolates of interest from 11 animals belonging to eight species of Procellariiformes.
Antimicrobial susceptibility testing was performed using the disk diffusion method to
identify resistance to B-lactams, aminoglycosides, fluoroquinolones, and tetracycline.
Additionally, we screened for Extended-Spectrum Beta-Lactamases (ESBLs) using the
disk approximation method. Subsequently, PCR was performed to identify resistance
genes in these isolates. Among the critical priority Enterobacterales isolates, we
identified one isolate resistant to carbapenems and producing New Delhi
Metallo-beta-lactamase, eight isolates producing ESBLs harboring the blaCTX-M1 gene
(8) and the blaCTX-M9 gene (1), and one isolate producing AmpC beta-lactamases,
which harbored the blaCMY-2-like gene. This study demonstrates the presence of
critically prioritized bacteria in seabirds, confirming their role as sentinels of
anthropogenic impacts. This underscores the fragility of marine ecosystem health,
which may be contaminated with bacteria of pollution origin.
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Abstract

Food preservation is a major challenge faced by the food industry, and it is typically
achieved through the use of chemical additives, which are capable of inhibiting the
growth of microorganisms in finished products. However, hypersensitivity reactions,
allergies, and neuromodulatory effects have been reported due to the excessive
consumption of artificial preservatives. In this context, natural products can stand out
for their antimicrobial properties and, most importantly, for being healthier. However,
natural compounds degrade easily and therefore require protective delivery systems.
This study investigated the the preservation of bread using clove tincture loaded into
bacterial cellulose nanocrystals. The Minimum Inhibitory Concentration (MIC) of clove
tincture was determined using the microdilution method in 96-well plates. Each well
contained Sabouraud broth, fungi inoculum from food (106 Colony Forming Units/qg),
and clove tincture ranging from 0.02 to 20%. Nanocrystals of cellulose were
incorporated with clove tincture at concentrations of 5% and 7% (the best
concentration in MIC test), and than they were applied to bread, alongside a control
sample for standardization. Bread deterioration was monitored daily and documented
with photographs to observe fungal colony formation. Fungal growth was observed on
the control bread on the sixth day, while bread with 5% clove tincture deteriorated by
the eighth day and that with 7% by the tenth day. These findings indicate that the 7%
concentration of clove tincture incorporated in nanocrystals was more effective,
highlighting the potential of the bacterial cellulose techonoloy and the natural extracts
as alternatives to synthetic preservatives in the food industry.
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Abstract

Cancer is one of the most significant public health problems worldwide. Data
published in 2022 by the International Agency for Research on Cancer (IARC) indicate
20 million new cases, with lung cancer being the most prevalent. Current drug
treatments often exhibit severe and frequent adverse effects, demonstrating a lack of
selectivity. Therefore, the search for new treatments is necessary, with natural products
offering a diverse source for bioactive compounds. In Latin America, species of the
genus Baccharis have shown several biological activities, including cytotoxic and
anti-migratory actions against tumor cells, making them a promising research focus.
This study evaluated the cytotoxic activity of Baccharis species on human lung cancer
cell lines (A549 and H460) using the sulfornodamine B (SRB) colorimetric assay. The
most active samples were also evaluated on non-tumoral human fibroblasts (HGF) to
determine the selectivity index (Sl). The Baccharis megapotamica extracts showed
significant cytotoxic activity with IC50 values of 4.27 ug/mL in A549 and 1.36 ug/mL in
H460, and a CC50 value of 8572 pg/mL in HGF. Baccharis retusa extracts also
demonstrated promising cytotoxic activity with IC50 values of 36.90 ug/mL in A549 and
4562 pug/mL in H460, and a CC50 value of 33710 ug/mL in HGF. The SI values of B.
megapotamica were 20.80 in A549 and 63.03 in H460, while B. retusa showed Sl values
of 910 in A549 and 8.27 in H460. These promising samples were further investigated for
their anti-migratory action using the scratch assay technique. Baccharis retusa at 50
ug/mL inhibited half of the cell migration, similar to the positive control, paclitaxel,
demonstrating satisfactory anti-migratory potential. Therefore, the bioprospecting of
Baccharis species could lead to the discovery of compounds capable of selectively
acting against tumor cell lines, potentially leading to the development of more
effective and selective cancer treatments.
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Abstract

The growing demand for safe, healthy, and durable foods drives the search for
innovative and sustainable preservation methods. In this context, the use of natural
agents stands out for their efficacy and safety. Natural ingredients, combined with
bacterial celullose nanocrystal, can enhance antifungal activity and prolong the shelf
life of foods. In this way, the purpose of this study was to explore the benefits of natural
antimicrobials as preservative agents in baking. The antimicrobial efficacy of clove and
cinnamon tinctures was investigated by determining the Minimum Inhibitory
Concentration (MIC) using the microdilution method in 96-well plates. Each well
contained Sabouraud broth, a fungal from food inoculum (106 CFU/g), and clove and
cinnamon tincture in concentrations ranging from 0.02% to 20%. The ideal MIC was
determined to be 5%. Subsequently, the tinctures were incorporated with celullose
nanocrystal in a 1:1 ratio using a shaker for 4 hours. Tests were then conducted on baked
products, focusing on bread. The bread formulation for 500 g included wheat flour,
water, powdered milk, margarine, salt, sugar, and yeast as the control, and the test
bread incorporated 5% of the active ingredients in synergy. The results showed that the
addition of 5% of the incorporated active ingredients provided antimicrobial properties
without compromising the sensory quality of the bread. The synergy between the
tinctures and celullose nanocrystal effectively inhibited fungal growth, with the control
bread showing fungal activity in 5 days, while the test bread resisted up to 7 days.
Although the shelf life was only two days longer than the control, the study suggests
that the incorporation of tinctures into bacterial na celullose nanocrystal nocellulose
can be an effective and healthy strategy. For future tests, the tinctures incorporated
into the celullose nanocrystal will be sprayed on the bread, rather than incorporated
into the dough.

43



Evaluation of the cytotoxic action of new semisynthetic
cardenolides and their effect on the clonogenic potential
of prostate tumor cells.

Author

Luise Schulte - Universidade Federal de Santa Catarina (UFSC)

lara Zanella Guterres - Universidade Federal de Santa Catarina (UFSC)
Flaviano Melo Ottoni - Universidade Federal de Minas Gerais (UFMG)
Ricardo José Alves - Universidade Federal de Minas Gerais (UFMQG)
Rodrigo Maia de Padua - Universidade Federal de Minas Gerais (UFMG)
Izabella Thais da Silva - Universidade Federal de Santa Catarina (UFSC)

Knowledge Area
Biotechnology, Natural Products and Food Sciences

Funding
PRONEN / FAPESC / Termo de Outorga: 2020TR715; SIGPEX UFSC: Ac&o de Extens3do Sigpex:
201917940

Keywords
Cardenolides, Prostate tumor, Clonogenic potential

Abstract

Cancer is the second leading cause of death worldwide, with prostate cancer
accounting for 13.5% of all cases. This issue has become increasingly urgent due to both
the rising number of affected individuals and the current pharmacological treatments,
which lack specificity and often induce serious adverse effects. Natural products are
significant sources of biologically and pharmacologically active compounds, offering
substantial potential for the development of new antitumor drugs. Cardenolides,
traditionally used to treat congestive heart failure and atrial arrhythmias, are one
example of these compounds. Recently, several studies have demonstrated the
potential cytotoxic and antitumor potential of certain molecules within this class. In this
context, the goal of this study was to evaluate the cytotoxic activity of eight new
semisynthetic cardenolide analogues, using sulfornodamine B assay to determine their
50% cytotoxicity concentration (CC50) in healthy (HGF) and prostate tumor cells (DU145
and PC3). Based on the obtained results, the selectivity indices (Sl) were calculated to
identify the most promising compounds. Two compounds, 6b and 6d, stood out,
presenting the lowest CC50 values: 3.66 and 3.38 for DU145 cells, and 2.23 and 2.56 for
PC3 cells, respectively. The two compounds demonstrated low cytotoxicity towards HGF
cells, indicating selectivity for tumor cells and resulting in the highest SI among the
tested compounds (between 12 and 45). Considering these promising results, the two
compounds were selected for evaluation of their long-term cytotoxic action using
clonogenic assay. The results show that both compounds, at different concentrations,
significantly reduced colony growth on DU145 and PC3 cells treated with the CC50 and
2x CC50, compared to untreated cells. Further assays will be conducted to fully
elucidate their mechanism of action.
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Abstract

Opuntia ficus-indica (forage cactus) and Cereus jamacaru (mandacaru) are cacti
whose flat stem segments (cladodes) are commonly used as livestock feed, especially
in semi-arid regions during dry periods. However, there is a lack of research exploring
their antimicrobial properties and their potential use in human food. Thus, this study
aimed to analyze the proximal composition of the cladodes of forage cactus and
mandacaru and to assess their antimicrobial activity. Moisture, ash, lipids, proteins,
fibers, and carbohydrates, was determined through various tests. The cladodes were
dried, cut, and then placed in a circulation oven at 55°C for 48 hours. Subsequently, 60%
hydroalcoholic extracts were prepared using a shaker for 48 hours, and filtered. The
antimicrobial activity was tested using disk diffusion method against Staphylococcus
aureus, Escherichia coli, Pseudomonas aeruginosa, Listeria monocytogenes, Klebsiella
pneumoniae, Enterococcus faecalis, and Salmonella enterica. The moisture content of
the mandacaru and forage cactus cladodes did not differ significantly (92.44 + 0.629%
and 9173 + 0.775%, respectively), nor did the ash content (0.99 * 0.075% and 0.89 *
0.041%) and lipids (0.010 # 0.0% and 0.01 + 0.0%). However, there was a statistical
difference in the fiber content (5.56 + 0.3736% and 4.47 + 0.473%) and proteins (3.090 *
0.027% and 0.623 * 0.005%) between the two species. The hydroalcoholic extracts
demonstrated significant antimicrobial activity against the tested bacteria, with
inhibition zones larger than those of the negative control used, except against E.
faecalis. The proximal composition indicates a rich supply of macromolecules and
highlights the potential application of these species in the development of functional
products. The extensive antimicrobial activity observed underscores the potential of
these <cacti as valuable sources of natural antimicrobials, with potential
biotechnological applications.
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Abstract

The genus Phyllanthus L., known as "stone breaker," is used in traditional Brazilian
medicine for treating urolithiasis. The Brazilian Pharmacopoeia (FB) provides
monographs for P. niruri and P. tenellus. Other species are also popularly used due to
their similar botanical characteristics. Thus, the RENISUS emphasizes research into
additional native species like P. amarus and P. urinaria. Consequently, ensuring quality
control of Phyllanthus products proves challenging because current standardization
methods, focusing on tannins and gallic acid, don’t cover all commonly used species or
account for potentially active compounds. Understanding the chemical complexity of
these species is crucial for addressing both quality control and therapeutic
considerations. In this study, a method of analysis by HPLC-DAD to define fingerprints
of the different species of Phyllanthus was developed. The Phyllanthus samples from
March 2023 to May 2024 were dried, ground, and extracted twice with 70% ethanol for
three hours. After concentration at 40°C in a rotaevaporator, the aqueous extract was
frozen and lyophilized. HPLC-DAD used 0.1% formic acid as the aqueous phase and
MeOH and/or ACN as the organic phase. Various MeOH/ACN mixtures (75:25, 50:50,
25:75) were tested, with extracts analyzed at 2.0 mg/mL at 274 nm. The method yielding
the highest peak number and resolution was selected. We found that the
pharmacopoeial method didn't provide satisfactory separation. The ACN method
revealed 77 peaks, but with insufficient separation. ACN:MeOH 50:50 and 25:75 showed
46 and 56 peaks, respectively, with a low degree of separation. ACN:MeOH 75:25 showed
90 peaks with satisfactory resolution. The ACN:MeOH 7525 method effectively
separated Phyllanthus compounds, establishing a fingerprint representative of the
chemical complexity of the species. Future work includes in vitro studies on kidney
stone models and using chemometric techniques to link the fingerprint with biological
activity.
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Abstract

Wound healing is a complex and dynamic process that includes several biological and
molecular stages. Baccharis dracunculifolia essential oil (BDO) contains bioactive
components with antibacterial, antioxidant, and anti-inflammatory effects that can aid
in wound healing.Firstly, the aim of this study was to identify and quantify the main
components present in the oil. Furthermore, BDO's effectiveness in wound healing was
investigated by the cell migration (scratch assay) using CCD1059Sk human fibroblasts
treated with different concentrations (250, 500, and 1000 ug/mL) for 72 hours to
measure the rate of wound closure. Subsequently, aiming for the incorporation of the
oil into topical formulations, the hen's egg test-chorioallantoic membrane (HET-CAM)
was carried out in order to evaluate the ocular irritation potential of pure BDO or
diluted in olive oil. (1.1) and estimate the oil's security. HPLC analysis detected the
presence of t-nerolidol and B-caryophyllene in BDO, at concentrations of 138.40 mg/mL
and 26.82 mg/mL, respectively. The Scratch Assay showed that concentrations of 500
ug/mL of BDO promoted an area coverage of 93%, whereas 1000 pg/mL resulted in 87%
coverage, indicating cytotoxic effects at higher concentrations. The HET-CAM test
showed that pure BDO was moderately irritating. However, the mixture of BDO and
olive oil (1:1) did not show warning signs, being classified as non-irritating. BDO has
been proven to promote cell migration at non-cytotoxic doses. This could be due to the
existence of t-nerolidol and B-caryophyllene, which have previously reported
therapeutic effects. Furthermore, when diluted in olive oil (1:1), BDO did not show
significant irritating potential. These findings are encouraging for the development of
new therapeutic approaches to wound therapy, highlighting the potential of BDO as an
active ingredient in dermatological formulations.
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Abstract

Oysters are fresh foods often consumed in natura, where the presence of antibiotic
resistant bacteria represents a health problem directly impacting the quality of these
products. In this way, the objective of this work was to conduct microbiological
surveillance in the oyster supply chain. During summer and winter, samples of one liter
of sea water and 15 adult oysters were collected from oyster farmers located in the
north bay (n=3) and south bay (n=3) of Floriandpolis/SC, as well as from the
establishments (restaurants and fish markets) where these producers supply. In total,
175 bacteria with antimicrobial resistance profiles were isolated, 49 isolated directly
from the sea water, 62 isolated in oysters collected directly from the sea and 64 from
commercially available oysters. Regarding the oysters collected directly from the sea, 17
resistant isolates were obtained in the North Bay of 7 different bacterial species, where
5.88% of the isolates were classified as multidrug-resistant, and 29.41% exhibited the
Extended-Spectrum Beta-Lactamase (ESBL) phenotype. Meanwhile, 20 isolates were
collected from commercial oysters supplied by producers in the same region, from 8
different species, of which, 10% were multidrug-resistant and 45% ESBL. In the South
Bay, 45 resistant isolates of 10 species were collected from the sea oysters. Among these
isolates, 48.88% were multidrug-resistant and 46.66% exhibited the ESBL phenotype.
Additionally, 44 resistant isolates of 13 different species were obtained from the oysters
supplied by these producers, of which 54.54% were multidrug-resistant and 52.27%
ESBL. Our results demonstrate that oysters concentrate contaminants from the water,
which remain in the oysters until they reach final consumers. The number of
antimicrobial-resistant isolates is more influenced by water quality during production
than by storage or handling itself.
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Abstract

L-asparaginase (L-ASNase) is used mainly to treat acute lymphoblastic leukemia (ALL).
Currently, only bacterial L-asparaginase is available in the market, obtained from
Escherichia coli and Erwinia chrysanthemi. Hypersensitivity reactions are frequent in
both treatments, due to the high levels of immunogenicity of bacterial L-ASNase.
Eucaryotic sources of L-ASNase are being studied to minimize these effects because
their enzymes are expected to be more similar to mammal proteins than prokaryotic
proteins. Considering that L-asparaginase is a tetrameter, and quite unstable, aqueous
biphasic systems (ABS) are eco-friendly and biocompatible for its purification. This work
aimed to evaluate the purification of an L-ASNase aqueous extract from Penicillium
sizovae in a polymer/salt-based (or ionic liquids) ABS. The systems, including PEG (with
different molecular weights)/phosphate buffer and PPG/[Ch]CI, could separate the
enzyme in one phase. The most promising systems were PEG-2000/phosphate and
PPG/[Ch]CI with an extraction efficiency of 100 % and 93.6%, a purification factor of 1.63
and 0.50, a relative activity of 28.7 % and 21.8%, and specific activity of 0.66 U/mgprotein
and 0.23 Umgprotein, respectively. The polymer/salt-based ABS promoted the partition
of L-ASNase. They revealed its potential as a low-cost and environmentally friendly
method for the purification and recovery of a fungal L-ASNase.
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Abstract

Agrimonia eupatoria L. (Rosaceae) is a perennial herb traditionally used in the
treatment of various diseases. Despite historical reports supporting its benefits,
contemporary scientific evidence remains limited. To advance research on A. eupatoria,
understanding the safety profile of extracts or fractions derived from this plant is
crucial. This study aimed to investigate the in vitro cytotoxicity of an ethanol extract
from the aerial parts of A. eupatoria in RAW 264.7 and 1929 cell lines. Additionally, TLC
analysis was performed. RAW 264.7 and 1929 cell lines were sourced from the Rio de
Janeiro Cell Bank and cultured in DMEM supplemented with 10% fetal bovine serum,
3.7 g/L sodium bicarbonate, 1 mM sodium pyruvate, and 1% antibiotic solution at 37 °C
with 5% CO2. Cytotoxicity assessment involved seeding cells (2.5x104 cells/well for RAW
264.7 and 104 cells/well for L929) in 96-well plates with 200 uL of medium per well. Cell
viability was determined using the MTT assay. TLC analysis utilized ethyl acetate, acetic
acid, formic acid, and water (100:11:11:26) as the mobile phase, with 10% ceric sulfate in
methanol as the revealing reagent. Preliminary findings indicated no cytotoxic effects
at concentrations up to 250 pg/mL of A. eupatoria ethanol extract in L929 cells (91%
viability) and up to 500 pg/mL in RAW 2647 cells (86% viability). Non-cytotoxic
concentrations will be further investigated in subsequent experiments using RAW
264.7 and L1929 cell lines. TLC analysis revealed two prominent yellow spots suggesting
the presence of flavonoid compounds (Rf 0.88 and 0.61). This study provides initial
insights into the cytotoxicity and chemical composition of A. eupatoria ethanol extract,
underscoring its potential for further pharmacological investigations.
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Abstract

The genus Dysphania is known for its high bioactive potential, including
pharmacological and agrochemical activities. Considering the bioinsecticidal potential
of components present in D. ambrosiodes, mainly the terpen ascaridole epoxide, and
the novelty of the species D. retusa, the aim of this work was evaluate the extraction
procedures with D. retusa aerial parts to obtain extracts enriched with substances that
may exhibit biodefensive potential. The dried aerial parts were submitted to
theunderwent pressurized liquid extraction (PLE), supercritical fluid extraction (SFE),
and Soxhlet apparatus extraction. Extracts were analyzed by gas chromatography-mass
spectrometry (GC-MS), and the compounds were identified using the NIST library and
specialized literature. Among the major compounds identified by the PLE method

were: hexadecanoic acid (14.04 %),
3-methyl-6-(propan-2-yl)-7-oxabicyclo[4.1.0]heptan-2-one (13.38 %), and aromadendrene
oxide (12.72 %). From SFE were identified

3-methyl-6-(propan-2-yl)-7-oxabicyclo[4.1.0]heptan-2-one (14.48%), thymol (13.61 %), and
ascaridole epoxide (10.81 %). Soxhlet extraction yielded ascaridole epoxide (22.10 %),
carvacrol (13.52 %), and 3-methyl-6-(propan-2-yl)-7-oxabicyclo[4.1.0]heptan-2-one (9.35
%). The study highlights several monoterpenes as secondary metabolites, with Soxhlet
extraction being the most efficient for obtaining the desired bioactive compounds as
ascaridole epoxide known to exhibit repellent activity. These results highlight the
chemical potential of the extract obtained by soxhlet and direct the continuation of
studies to evaluate the biorepellent property.
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Abstract

Regenerative engineering in biomedical studies is a field with many advancements.
The need for the development of new tissue regeneration techniques is significant, as is
the innovation to prevent tissue rejection or transplant rejection. Biomaterial scaffolds
are becoming increasingly relevant, and their associations with different cell types are
expanding the field of regenerative medicine. The objective of this work is to evaluate
the migration of fibroblasts in bacterial cellulose membranes, given that their
production is sustainable and applicable for future development. Migration evaluations
were performed by immersing the membrane in a cell solution, followed by a
colorimetric test for the accurate quantification of viable cells in proliferation assays
using MTS dye, read on a microplate reader at 490 nm. Additionally, scanning electron
microscopy (SEM) analyses were performed after the material was lyophilized. As a
result of the colorimetric test, high cell viability was observed, consistent with the
incorporation time in the cell solution and the number of cells in the solution, meeting
expectations. Furthermore, in SEM, it was possible to observe the structures of
fioroblasts among the fibers of the bacterial cellulose membrane, proving the
possibility of migration; however, their morphology may indicate a lack of cell adhesion
or cell death. These results expand the potential application of the product as a future
scaffold. However, the study of new methodologies is necessary to ensure cell viability
and success in its medical application.
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Abstract

The use of biodegradable polymers is essential for environmental preservation, offering
a promising alternative to fossil fuel-derived polymers. In drug delivery, these polymers
provide several advantages, including wide applicability, easy excretion,
biocompatibility, and low cytotoxicity. With this in mind, this study aims to develop a
biomaterial containing polymers and natural actives to treat wounds contaminated by
antibiotic-resistant bacteria. The formulation of the biomaterial was made using
gelatin, citric acid, PEG 400, bacterial cellulose, and sericin as excipients, and nisin as
the active agent. The antimicrobial potential was assessed using the minimum
inhibitory concentration (MIC) method and agar diffusion against standard
Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli, as well as
antibiotic-resistant bacteria Pseudomonas aeruginosa, Serratia marcescens,
Enterobacter cloacae, Escherichia coli. Results indicated that the film with the best
characteristics contained 15g of gelatin, 0.48g of citric acid, 0.2g of PEG 400, 3g of
bacterial cellulose, 0.5g of sericin, and 0.1g of nisin. The concentration of nisin was
determined through MIC testing. The antimicrobial activity of the film without the
active agent showed no inhibition zone against any of the bacteria tested. However, the
film containing nisin exhibited antimicrobial activity against standard bacteria of 3
log10AU for S. aureus and E. coli; 2 logl0AU for P. aeruginosa. For antibiotic-resistant
bacteria, the activity was 2 loglOAU for S. marcescens, E. cloacae, E. coli, and P.
aeruginosa. The optimal film composition included specific quantities of these
components, leading to significant antimicrobial activity against both standard and
antibiotic-resistant bacteria, showcasing its potential for addressing challenging
bacterial infections. With the results being promising, future tests should be conducted
to evaluate its broader applicability.
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Abstract

The COVID-19 pandemic has increased the use of antibiotics, exacerbating microbial
resistance. The focus is on finding methods to control amoxicillin-resistant
microorganisms. This preliminary study evaluates the minimum inhibitory
concentration (MIC) of amoxicillin in combination with curcumin and the peptide nisin,
aiming to provide an alternative for combating exacerbated microbial resistance due to
the pandemic. The MIC test was conducted using 96-well plates, where each well
initially received 100 pL of Tryptone Soya Broth, except well 1 which received 200 uL of
the antimicrobial agent. From well 1, 100 yL was serially diluted into wells 2 to 11
Subsequently, 10 pyL (106CFU) of the microorganism was added to wells 1 through 12,
except well 1. The plate was then incubated overnight at 37°C. Next, 5 yL from each
well was transferred to Petri dishes containing Tryptone Soya Agar with Escherichia coli,
Pseudomonas aeruginosa, and Staphylococcus aureus for MIC evaluation. The
combination of amoxicillin and curcumin was initially tested at concentrations of 6
mg/mL and 4 mg/mL, respectively, while the combination of amoxicillin and nisin was
tested at 12 mg/mL and 2.5 mg/mL, respectively. Results showed that the MIC of the
amoxicillin-curcumin combination was 0.37 mg/mL and 0.25 mg/mL against E. coli,
with effective inhibition against S. aureus at all tested concentrations but no inhibition
against P. aeruginosa at any concentration. In the amoxicillin-nisin combination, E. coli
exhibited inhibition starting from 0.09 mg/mL and 0.009 mg/mL, while S. aureus was
inhibited at all tested concentrations and P. aeruginosa from 1.25 mg/mL and 0.31
mg/mL. Based on the MIC results, it was concluded that the combination of amoxicillin
with nisin demonstrated potential synergistic antimicrobial activity against the tested
microorganisms.  This combination will be  further evaluated against
amoxicillin-resistant microorganisms in future studies.
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Abstract

Oxidative damage, often caused by reactive oxygen species (ROS), is known to
contribute to neuronal damage and neurodegenerative disorders, which can result in
lipid peroxidation. In this sense, this study aimed to evaluating antioxidant activity and
prevention of lipid peroxidation of S. lycocarpum leaves hydroalchoolic extract (SLHE).
SLHE was prepared according to Thomaz DV (2018), SisGen n°® A88B22D, escicata
UFVIM HDJF 10535. For the voltammetric experiments, electrochemical cells were used
with reference electrodes (Ag/AgCl), counter electrode (Pt) and working electrode
(GCE). DPPH was determined spectrophotometrically for antioxidant analysis. Lipid
peroxidation was measured by TBA-RS, by the reaction between malondialdehyde
(MDA) and thiobarbituric acid (TBA). Brain tissue homogenates were incubated with
SLHE (1, 3 and 10 mg/mL), analyzed by spectrophotometry at 535 nm. The level of lipid
peroxides was expressed as nmoles of MDA released/mg of protein. Gallic acid was used
as standard. Protocol CEUA/UFVIM n° 14/2020. Data are presented as mean+*SEM of 7-9
experiments analysed by Student's t-test or one-way ANOVA. The cyclic voltammogram
recorded peaks with Epal = 0.22 V and Epa2 = 0.62 V for SLHE and with Epal =0.36 V for
gallic acid. The low Epa measured for SLHE indicates high antioxidant power of the
species present in the extract. SLHE inhibited the DPPH oxidation, showing IC50 values
of 5114+1.07ug/mL. As the concentration of SLHE is increased the levels of MDA
decrease proportionally at concentrations of 1, 3 and 10 mg/mL (0.220+0.007,
0.121+0.003 and 0.105+0.004 TBA-RS per mg of protein, respectively). Taken together,
these results indicate that SLHE represent a prospective approach to neuroprotective
assays and a possible candidate to reverse neuronal death.
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Abstract

Herpetic infections constitute a global public health challenge, with millions of
individuals estimated to be infected with the Herpes Simplex Virus Type 2 (HSV-2). This
infection increases vulnerability to HIV and complicates treatment with conventional
drug therapies. Given the limitations of current treatments, natural products such as
B-caryophyllene, a sesquiterpene present in plant essential oils, have garnered
attention due to their antimicrobial, antitumor, and antiviral properties.
Nanotechnology has facilitated advances by allowing the manipulation of these
compounds at nanometric scale, overcoming solubility and bioavailability issues,
protecting against degradation, and enabling controlled release. These developments
have led to the creation of more effective delivery systems, reduced side effects, and
the potential for revolutionizing personalized therapeutic approaches. This study aimed
to evaluate the in vitro antiviral potential of B-caryophyllene by developing an
optimized nanoformulation against HSV-2. The antiviral activity was assessed using the
plaque assay. The results demonstrated that isolated B-caryophyllene showed
approximately 97% viral inhibition at a concentration of 2.0 mM, with an IC50 value of
0.734 mM. Following formulation, the viral inhibition was maintained at a lower
concentration of approximately 0.2 mM, with an IC50 value of 0.080 mM, which is nearly
ten times lower than that of the isolated compound. Due to the promising findings,
further tests will be carried out to elucidate the mechanism of antiviral action.
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Abstract

Magellanic penguins (Spheniscus magellanicus) are known for their seasonal
migrations between Patagonia and Brazil. During these journeys, the penguins
encounter anthropized and contaminated aquatic environments, which can make
them reservoirs of antibiotic resistance. This study phenotypically and genotypically
characterized the antimicrobial resistance of Escherichia coli isolates obtained from
penguin. Samples were collected between 2016 and 2020 from various anatomical sites,
including blood cultures, pericardial fluid, trachea, coelomic cavity, air sac, and lung, by
the R3 Animal Association through the Beach Monitoring Project (PMP/BS)The
PMP-BS is an activity developed to meet the conditions of the federal environmental
licensing, conducted by lbama, for Petrobras' oil and gas production and flow activities
in the Santos Basin (ABIO 640/2015). The disk diffusion method was used to identify
resistance to PB-lactams, aminoglycosides, fluorogquinolones, and tetracycline.
Furthermore, we utilized the disk approximation method to screen for
Extended-Spectrum Beta-Lactamases (ESBLs). PCR was conducted to detect resistance
genes in these isolates. Among the 55 isolates, 83.5% were classified as MDR
(Multidrug-Resistant). The proportion of isolates with an ESBL phenotype was 20%.
Additionally, the proportion of isolates resistant to carbapenems was 30,9%. The genes
blaTEM (8), blaSHV (2), blaCTX-M-1 (17), blaNDM (16), and blaKPC (1) were detected. This
study indicates a temporal increase in the presence of the blaNDM in Magellanic
penguins and is also the first to report the blaKPC in these animals. The results show
the interconnection of environmental, animal, and human health and the necessity for
collaborative efforts in addressing antibiotic resistance globally. They also indicate that
Penguins can act as sentinels for the impact of antibiotic resistance, providing crucial
insights into the spread and evolution of resistant bacteria across different ecosystems.
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Abstract

The genus Eugenia, belonging to the family Myrtaceae, is widely recognized for its
high bioactive potential, with various species containing a broad range of compounds
with pharmacological and cosmeceutical activities. The species E. umbelliflora is
notable for its antimicrobial, anti-inflammatory, and antioxidant properties, making it a
valuable object of study in these areas. This study aims to investigate the influence of
extraction methods on the yield and phytochemical composition of E. umbelliflora
leaves. Dried and crushed leaves were subjected to two distinct extraction methods:
pressurized liquid extraction (PLE), a modern technique known for its efficiency, and
Soxhlet apparatus extraction, a traditional and widely used procedure in
phytochemistry. Extracts were analyzed by gas chromatography-mass spectrometry
(GC-MS), and the compounds were identified using the NIST library and specialized
literature. PLE (yield: 10.1%) extraction revealed the major presence of
aloraromadendrene (23.45%), caryophyllene (17.76%), and viridiflorol (14.36%). In contrast,
Soxhlet extraction (yield: 15.34%) yielded aloraromadendrene (32.18%), guaiol (10.56%),
and B-gurjunene (6.37%). The significant presence of aloraromadendrene suggests a
considerable impact, though other compounds like caryophyllene and viridiflorol are
also known for their antibacterial properties. This study highlighted the presence of
various sesquiterpenes as secondary metabolites, with aloraromadendrene standing
out due to its high concentration. The results demonstrate that the phytochemical
profile of Eugenia umbelliflora leaves varies significantly depending on the extraction
method used, indicating that different methods may be more appropriate depending
on the compounds of interest and desired applications.

58



Chlorella vulgaris IBL-C 105 as a source of Extracellular
Vesicles

Author

Yasmin Passos - NUcleo de Estudos em Biotecnologia e Nanotecnologia Universidade Federal d
Bahia (UFBA)

Miguel de Jesus Oliveira Santos - Nucleo de Estudos em Biotecnologia e Nanotecnologia
Universidade Federal da Bahia (UFBA)

Milena Botelho Pereira Soares - Instituto Gongalo Moniz, Fundagao Oswaldo Cruz

Henrigue Rodrigues Marcelino - NUcleo de Estudos em Biotecnologia e Nanotecnologia
Universidade Federal da Bahia (UFBA)

Knowledge Area
Biotechnology, Natural Products and Food Sciences

Funding
Universidade Federal da Bahia - 402782/2023-2

Keywords
Extracellular vesicle, Chlorella vulgaris, Pharmacological Approved

Abstract

Extracellular Vesicles (EVs) are fundamental in intra and intercellular commmunication.
The use of microalgae to obtain EVs may have potential advantages such as
biocompatibility, low toxicity, and scalability at a low cost (compared to cell cultivation).
The biomass of the Chlorella vulgaris species has already been studied for its
therapeutic effects, which suggests that the EVs they produce also have
pharmacological effects. In this context, this work aimed to obtain EVs by cultivating C.
vulgaris IBL-C 105 with a view to the possible pharmacological application of EVs. We
carried out batch cultivation at constant temperature and aeration. The culture was
monitored daily for pH and optical density (UV-Vis Spectrophotometer) for 22 days. The
isolation of EVs was carried out by low-speed centrifugation and filtration with a 0.22um
membrane. We performed Nanoparticle Tracking Analysis (NTA, Nanosight® NS300,
Malvern) for the EV characterization process to check the average particle size and
concentration. EVs were visualized by Transmission Electron Microscopy (TEM,
JEM-2800, JEOL). From the obtained results, daily pH analysis showed that the samples
had characteristic alkaline pH with an average of 9.11 + 0.15. Through a standard curve of
C. vulgaris IBL-C 105, we ascertained the maximum biomass yield in 0.44 + 0.01 g/L. The
NTA detected the presence of particles with sizes ranging from 50 to 200 nm regardless
of the sampling day. Images obtained through TEM showed structures with a circular
shape and size similar to those previously seen in the NTA. Thus, the obtention of C.
vulgaris IBL-C 105 EVs on our process can be indicated. A biomarkers assay is underway
to confirm the biochemical nature of the obtained nanoscale particles. Confirmation of
the obtention of C. vulgaris EVs can lead to standardization protocols and in-vitro assays
to ascertain their pharmacological potential.
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Abstract

Membrane-shaped scaffolds are promising for stem cell therapies in ocular tissue
regeneration, offering easy manipulation, differentiation, and localized cell delivery. The
biodegradable copolymer PLCA is widely used, and adding bovine corneal extracellular
matrix (ECM) hydrogel, rich in collagen, laminin, and fibronectin, enhances
biocompatibility. This improves stem cell interaction, adhesion, proliferation, and
differentiation, making it ideal for ocular tissue engineering. Our objective was to
develop a biocompatible and biodegradable membrane designed for use in cell
therapies aimed at regenerating tissues damaged by eye diseases. Suspended 24 mm
inserts were used to mold 10% PLGA biomembranes coated with bovine corneal ECM
hydrogel. Limbal stem cells were cultured on the biomembrane, and 24-hour
biocompatibility was assessed with LIVE/DEAD™ Kit. Cellular behavior was examined
using 3D confocal microscopy, and ocular progenitor markers (PAX-6 and RX) were
evaluated via immunofluorescence. After viability monitoring, limbal stem cells on the
biomembrane retained typical morphology. A predominance of live cells (green with
calcein AM) over dead cells (red with ethidium homodimer-1) was observed. 3D
confocal microscopy showed cell permeation into the biomembrane up to 40 um
within the ECM framework. Immunofluorescence confirmed continued expression of
ocular progenitor markers PAX-6 and RX. Our data show that the developed
biomembrane is biocompatible, non-toxic, and supports limbal stem cell adhesion,
proliferation, and maintenance. Cell permeation within the ECM layer and continued
expression of PAX-6 and RX confirm functional competence and potential for
differentiation into specialized ocular cells. These findings suggest the biomembrane
has strong potential for regenerating or repairing damaged ocular tissues.
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Abstract

Coronavirus Disease 2019 (COVID-19) is an infectious disease caused by the Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) that emerged in late 2019 in
China, spreading worldwide. Besides the various targets known to treat SARS-CoV-2,
one of the most promising new targets described lately is the non-structural protein 3
(NSP3) formed with a Macrodomain 1 (MACI), Macrodomain 2 (MAC2) and
Macrodomain 3 (MAC3). The MACT composed of 7 B-sheets flanked by 6 a-helices that is
fundamental for viral replication and pathogenicity. Here, we evaluate using in silico
strategies the potential activity of new compounds LQPNO5, IQ]l, IQ2 e IQ3 against
MACI. Initially, the MACI structure was created by the Maestro edition tool (PDB:6WO02).
Then, ligand docking was performed by Chimera 1.17.3 software. We have assembled
MACT complexes, including LQPNO5, 1Q], 1Q2 and 1Q3, including two controls: Z8539 and
GS-441524. Subsequently, conducted molecular simulations lasting 3.5 ps (all systems)
using Desmond software, OPLS-2005 force field. The compounds investigated here
interact with some residues in common with the controls (GS441524 and Z8539).
Specifically, GS441514 interacts with residues PHE156 (67.80%), LEU126 (67.80%), and
GLY130 (67.80%) through hydrogen bonds. In these residues LQPNO5 presents a
frequency of 97.12%. IQ1 shares residue PHE156 (46.40%), while 1Q2 interacts with GLY130
(54.36%) and 1Q3 with PHE156 (43.47%) and LEU126 (47.39%). Z8539 shares the ILE23
(67%) residue with similar frequency to GS441524 and PHE156 (73%). In addition,
LQPNOS5 (-7.0 kcal/mol), 1Q1 (-7.2 kcal/mol), 1Q2 (-6.8 kcal/mol) presented higher binding
free energy than GS441524 (-6.3 kcal/mol). Interestingly, 1Q3 with -8.7 kcal/mol has a
higher affinity than 78539 (-8.1 kcal/mol). Our findings indicate promising activity of
LQPNO5, 1Q2, IQ1 and 1Q3, respectively, against SARS-CoV-2 via MACI and could
represent an advance in the development of new anti-COVID-19 drug candidates.
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Abstract

Caspase-3 participates in the regulation of apoptosis, and its dysregulation is related to
Alzheimer's disease. Selective inhibitors of this enzyme may aid in treating this disease.
Virtual screening (VS) of molecules may be a promising and efficient approach to
identifying potential inhibitors. Therefore, this study aimed to perform a VS to identify
possible inhibitors of caspase-3, which are selective about its main homolog, caspase-7.
Thus, a pharmacophore model based on a potent and selective ligand for caspase-3
was used for screening using the CrossMiner program (CCDC). Hit searching was
performed in the Cambridge Crystallographic Database (CSD), using internal structural
constraints and selecting only small molecules. One hundred hits of interest were
identified. By visual inspection, molecules that were too large, complex, or lacked
drug-like structural characteristics were removed. Thus, 12 hits were selected for the
molecular docking stage in the GOLD program (CCDC) using the Chemplp algorithm.
Scores ranged from 50.49 to 71.16 in caspase-3 (PDB 1GFW), while in caspase-7 (PDB
3IBC) there was a variation from 42.82 to 62.64. All hits formed bonds with Tyr 204 and
Trp 206. Interaction analysis was consistent with the literature. The ligand with the
highest score interacted with residues Tyr204, Trp206, Trp214, and Phe256, located in
pockets S1 and S2, which are considered necessary for potency and selectivity of
caspase-3 inhibition compared to 7. The molecule with the highest score (NUSQUP_I)
extends throughout the cavity, a characteristic of good selective inhibition, as the
caspase-7 cavity is too narrow for ligand extension. As concluded, the obtained
molecules are promising candidates for further in silico and subsequent in vitro studies.
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Abstract

Background: Cancer is a deadly disease that claims around 8.2 million lives every year
worldwide. Chemotherapy, the current cancer treatment, still acts in a non-specific
manner. Therefore, innovative molecules, such as the organoselenium
5'-Se-(phenyl)-3'-(benzo-thiadiazol-amido)-thymidine  (SPO1), may be interesting
alternatives in the search for new compounds with anti-tumor activity. Objectives: The
aim is to use in silico platforms to estimate the pharmacokinetic properties of the
compound SPOI1, and to evaluate its in vitro anti-tumor activity using a sensitive (A549,
lung cancer) and a resistant/MDR (NCI/ADR-RES, ovarian cancer) tumor cell lines.
Methods: In silico data from platforms like Molinspiration, pkCSM, admetSAR, and
SwissADME were used. Additionally, the MTT assay was applied to evaluate cell viability
in both cell lines. Results: Lipinski's rule was slightly violated only in terms of molecular
weight, making it a good candidate for oral administration therapy. The evaluation of
pharmacokinetic processes suggested that this organoselenium would be well
absorbed by the intestine, but would not have access to the brain. Furthermore, it may
be a substrate/inhibitor of P-glycoprotein and CYP3A4, and pulmonary, reproductive,
and liver toxicity were also suggested. The MTT assay showed anti-proliferative activity,
with the A549 cell line presenting around 60% cell viability at the highest tested
concentrations of 60 pg/mL and 40 pg/mL. At the lowest concentration of 1 pug/mL,
slight cytotoxicity was observed, with around 70% cell viability. The compound also
proved to be cytotoxic even in the resistant tumor cell line, with around 65.2% and 66.1%
cell viability at the highest treatment concentrations and non-cytotoxic at the lowest
treatment concentration (cell viability ~93%). Conclusion: The in silico and in vitro results
suggest a promising compound for anti-tumor therapy, requiring further studies to
confirm this premise.
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Abstract

Candida auris is considered by WHO one of the most critical priority fungal pathogens
to research, along with Cryptococcus neoformans, Candida albicans, and Aspergillus
fumigatus, mainly due to its multidrug resistance profile, high mortality, and fast
worldwide spread. With the rise of superbugs, new treatment and disinfection options
must be found to increase the fungus eradication strategies. In this study, we screened
plant extracts and fractions (n=54) and some isolated compounds (n=25) obtained from
native Brazilian species from Asteraceae, Bignoniaceae, and Malpighiaceae against
fungal pathogens. Eighteen extracts or fractions displayed anti-C. auris action (2-128
ug/mL), as well as against other yeasts (C. albicans and C. neoformans), but none
showed activity against A. fumigatus. Notably, C. auris clade Il isolate was more
susceptible while clade | and IV isolates often showed higher tolerance. The most
prominent samples, with MIC values below 64 ug/mL for at least one species, were the
n-butanol fraction of Moquiniastrum oligocephalum, ethyl acetate fraction of Baccharis
oblongifolia and methanolic extract of Byrsonima fagifolia. This last one and some of its
isolated galloylquinic acid derivatives showed the best antifungal activity on C. auris
(1-32 pg/mL). Cytotoxicity assays on mammal cell lines indicated that B. fagifolia extract
had low to no cytotoxicity up to 100 pg/mL on CCD18Co and J774Al cells but reached
CC50 values at 6.8-19.4 ug/mL on HCT-116 and MCF-7 tumor cell lines, while extracts and
fractions from M. oligocephalum and B. oblongifolia were less toxic at the same values,
but less effective on tested fungal species. Taken together, Byrsonima genus and the
galloylquinic derivatives are already described in literature with action against C.
albicans and C. neoformans, and now, in this research, we described B. fagifolia extract
and the galloylquinic derivatives as an important candidate for further studies of
antifungal anti-Candida auris.
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Abstract

Chagas disease is a severe endemic morbidity caused by the flagellated protozoan
Trypanosoma cruzi, affecting approximately 8 million people, primarily in Latin
America. The current treatment, centered on benznidazole, faces challenges such as
low efficacy, adverse effects, and parasitic resistance, underscoring the need for new
therapeutic approaches. In this context, the cysteine protease cruzain of T. cruzi has
emerged as a promising drug target since it plays a crucial role in vital processes of the
parasite's biological cycle, including proliferation, differentiation, cell invasion, and
evasion of the host immune system. This study aims to analyze the structure of cruzain
and optimize molecular docking protocols to rank and discover new inhibitors. Initially,
26 structures of cruzain were collected from the Protein Data Bank (PDB) and analyzed
using the Bio3D package. These analyses included identifying conserved regions and
significant conformational variations through covariance analysis. Additionally, hotspot
analysis was conducted to identify energetically favorable binding pockets and critical
areas for protein stability and function. These investigations provided fundamental
insights into the structural dynamics of the cruzain catalytic site, essential for selecting
Six representative conformations for developing molecular docking protocols. A large
benchmark dataset, comprising 30 known inhibitors and 1,261 decoys, was compiled
from the literature for validating an ensemble docking protocol. The energy terms from
docking were then used to train a Bayesian scoring function. Using this score, we
achieved enrichment rates with AUC = 0.87, EF > 40.74, and BEDROC > 0.85 in the top
1% of the ranked list, demonstrating the potential of protocol for candidate ranking. This
study, therefore, opens new avenues for optimizing the discovery workflows of cruzain
inhibitors, emphasizing the importance of innovation in computational strategies.
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Abstract

The shortage of treatment options for leishmaniasis, especially those easy to administer
and viable for deployment in the world's poorest regions, highlights the importance of
employing strategies to investigate repurposing candidates cost-effectively. This
scoping review aims to map the studies using in silico methodologies for drug
repurposing against leishmaniasis. The study was conducted and reported according
to the JBI guidelines for scoping reviews and the PRISMA-ScR checklist, respectively.
Articles were systematically searched on PubMed, Scopus, and Web of Science
databases (October/2023, updated in Apr/2024), without publication date restrictions.
Studies that employed at least one computational method and aimed to repurpose an
approved molecule against leishmaniasis were included. Information about
methodologies, obtained data, and outcomes was extracted from the selected articles.
Studies were discussed in the form of narrative synthesis, and data was analyzed
through descriptive statistics and presented in tabular and graphical formats. After
duplicate removal, 3316 articles were screened, of which 60 were fully appraised,
resulting in 34 studies included in this review. Eighteen computational techniques were
identified, with molecular docking being the most frequently used method (n=25).
Studies reported 154 unique ligands and 72 different targets, and 14-alpha demethylase
and trypanothione reductase were the most explored. In silico screening was able to
correctly pinpoint some known active drug classes and propose previously untested
drugs. Fifteen drugs investigated in silico exhibited low micromolar inhibition (IC50 <10
KM) of Leishmania spp. in vitro. In conclusion, several in silico repurposing candidates
remain to be investigated in vitro and in vivo. Future research could expand the
number of targets screened and employ advanced methods to optimize drug
selection, offering new starting points for treatment development.
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Abstract

Leishmaniasis, a neglected tropical disease, affects over 1 billion people worldwide. The
World Health Organization reporting ~30,000 new cases of visceral leishmaniasis and
over 1 million cases of cutaneous leishmaniasis annually. This study introduces an
innovative approach that integrates machine learning, QSAR, and polypharmacology to
identify new drug candidates derived from natural products and repurpose already
approved medications for leishmaniasis treatment. Using a dataset of 12,072
compounds with IC50 values against nine Leishmania species (L. infantum, L.
mexicana, L. tropica, L. chagasi, L. amazonensis, L. aethiopica, L. major, L. braziliensis,
and L. donovani) frorm ChEMBL database, described by PubChem fingerprints, we
trained and evaluated Random Forest and XGBoost models. For predictions we use
world biodiversity natural products databases including the five continents, and for
drug repurposing we use ZINC, Drug Bank, and CHEMBL in clinical trial drugs
databases. The models achieved R? scores of 0.80-0.84 during training and 0.70-0.71in
prediction, with RMSE metrics of 0.34 and 0.46-0.47, respectively. Among the promising
natural products identified are Amphotericin B and Nystatin, along with PubChem
compounds CID 1632231 and CID 11702226 in Africa. In Asia, we identified
dihydrocyclobuxine D, 12-methyl-EE-2,13-octadecadien-1-ol, dehydrocholesterol,
veratrozine, falcarinol, and an additional compound not registered in the PubChem
Database. In Oceania, notable compounds include nonadec-5-en-1-ol, cryptocariol,
12-methyl-E,E-2,13-octadecadien-1-ol, and dehydrocholesterol. Drug repurposing efforts
highlighted significant anti-leishmania activity in nystatin, stamycin, spiramycin,
solamargine, and plicamycin. These findings underscore the potential of natural
products and drug repurposing in the fight against leishmaniasis and demonstrate the
effectiveness of combining machine learning and QSAR in accelerating the discovery of
new treatments.
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Abstract

Background: The Amaryllidaceae is known for producing unique alkaloids with diverse
biological activities, including anticancer. Over 650 compounds have been isolated
from this family. In medicinal chemistry, identifying targets is essential for discovering
disease-relevant proteins. Modern methods use disease-related databases, artificial
intelligence, and visualization technigques to explore new targets. Objectives: This work
aims to identify potential anticancer targets combining network pharmacology with
molecular docking for lycorine and montanine. Methods: The target prediction was
performed through target-fishing based on the structure of the alkaloids. The results
were associated to disease-related databases. The common targets were curated and
plotted on a Venn diagram. Then they were mapped through protein-protein
interaction network built in STRING database. Cytoscape 3.9.1 was used for network
visualization. The enrichment analyses were performed at ShinyGo and KEGG. The top
ten pathways were evaluated and related targets were selected for molecular docking,
which was performed by GOLD 5.2 with ChemPLP and default parameters. The docking
protocol was validated by redocking. The best ranked pose of each ligand was selected
and visually inspected. Results: The network pharmacology highlighted PI3K-Akt as a
potential pathway. Based on target prediction results four targets were selected for
docking: CDK8, EGFR, ER-alpha, and dCK. The docking scores revealed two promising
targets for the alkaloids, CDK8 and dCK, with scores similar to the co-crystallized
compounds. Visual inspection suggests that the alkaloids interact with key residues
from both targets. Conclusion: The computational studies suggested PI3K-Akt as a
potential pathway to be further analyzed. The docking performed for the alkaloids
indicated that CDK8 and dCK could be associated to the anticancer activity observed.
Acknowledgements: The authors thank to CNPqg and CAPES for the financial support.
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Abstract

Recent data from GLOBOCAN show that lung cancer was the most incident neoplasm,
with the highest number of deaths, totaling 2.48 million new cases and 1.81 million
deaths. The development of new drugs for cancer treatment requires several stages,
including the identification and optimization of molecules with potential effects on the
disease, followed by preclinical and clinical studies to determine the pharmacokinetic,
pharmacodynamic characteristics, and toxicity of the new drug. This process is costly
and takes several years to complete. Drug repositioning has emerged as a strategy that
allows for the investigation of the action of drugs with characteristics already described
for diseases that require new treatments. In the field of oncology, this approach can
save time and human, technical, and financial resources related to the development
and market launch of a new antineoplastic. Given this, the aim of this study is to map
the characteristics of current in silico, in vitro, and in vivo approaches and clinical trials
for drug repositioning in oncology, focusing on lung cancer, as well as to identify
molecular targets for the treatment of the disease. The search terms "Lung cancer" and
"Drug repositioning" were used to search the PubMed, Embase, and Web of Science
databases. A total of 1249 articles were identified, and after removing 525 duplicates,
724 records were screened by reading the titles and abstracts. A total of 637 articles
that did not meet the inclusion criteria were excluded, leaving 87 studies for full
reading. In an initial data analysis, it was found that the drugs metformin, itraconazole,
propranolol, celecoxib, sertraline, and atorvastatin are the most cited to have potential
to be repurposed for treating lung cancer. The next steps involved discussing their
main molecular targets and their effectiveness in vitro and in animal studies.
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Abstract

Alzheimer's disease is the most prevalent neurodegenerative disorder worldwide,
characterized by the progressive loss of cognitive function. Current therapeutic
approaches, based on acetylcholinesterase inhibitors and NMDA receptor antagonists,
have not demonstrated satisfactory efficacy in slowing or halting the progression of the
disease. This study focused on using machine learning algorithms to build a
structure-activity relationship model capable of identifying new drug candidates for
the treatment of Alzheimer's disease. To construct the model, bioactivity data available
from the ChEMBL database were used, targeting B-Amyloid, y-secretase, NEDDS8
activating enzyme, B-secretase 1, and B-secretase 2, adopting a multitarget approach.
The individual datasets for each target were combined into a single final dataset, which
underwent a data selection step to retain the most relevant data, keeping molecules
based on the type of bioactivity assay and IC50 value as the bioactivity parameter. At
the end of the data filtering stage, a total of 16,194 compounds were maintained.
PubChem Fingerprint descriptors were used to represent the structure of the
compounds. In total, 42 algorithms were screened, of which only five were selected for
model construction. The selected algorithms were HistGradientBoosting Regressor,
Random Forest, Extreme Gradient-Boosting Regressor, Extra Trees Regressor, and
LightGBM. Among all the models, the most promising was the one built with the
Extreme Gradient-Boosting Regressor algorithm, which achieved the following
performance metrics: R? of 0,75, RMSE of 0,52, MSE of 0,65, and MAE of 0,42. The next
step will be to apply the model to an external database to identify promising molecules
as multitarget drug candidates. In conclusion, machine learning algorithms allow the
generation of complex models from the analysis of large volumes of data, aiding in the
discovery of new treatments for Alzheimer's disease.

71



Combining Computational and Experimental Strategies
to Discover a Novel Inhibitor of Schistosoma mansoni
Dihydroorotate Dehydrogenase (SmMDHODH)

Author

Kamilla Alves - Universidade de Sao Paulo (USP)

Marina Sena Mendes - Universidade de Sdo Paulo (USP)

Miguel de Menezes Vaidergorn - Universidade de Sao Paulo (USP)
Aline Dias da Purificagdo - - Universidade de Sdo Paulo (USP)
Flavio da Silva Emery - Universidade de Sao Paulo (USP)

Maria Cristina Nonato - Universidade de Sao Paulo (USP)

Carolina Horta Andrade - Universidade de Sao Paulo (USP)

Knowledge Area
Drug Discovery and Medicinal Chemistry

Funding
National Council for Scientific and Technological Development — CNPg grant #441038/2020-4;
CAPES - 88887.809238/2023-00

Keywords
Schistosomiasis, computational drug discovery, Inhibitor discovery

Abstract

Schistosomiasis is caused by trematode parasites of the genus Schistosoma and is a
neglected tropical disease. Praziquantel is the only available drug, safe and effective
against adult worms. However, it lacks activity against juvenile worms, and cases of
resistance have been documented. Therefore, the development of new therapeutic
options for treating the disease is crucial. The metabolic pathways responsible for
pyrimidine synthesis in S. mansoni are functional. A key enzyme in this process is the
dihydroorotate dehydrogenase (SMDHODH), which catalyzes the stereospecific
conversion of dihydroorotate to orotate. Hence, this study aims to identify new
SMDHODH inhibitors that directly affect the parasite's survival, using computational
and experimental approaches. The crystallographic structure of SmDHODH (PDB:
6UY4) and the inhibitor 2-hydroxy-3-isopentylnaphthalene-1,4-dione were used as
starting points. Shape-based models were developed using 13 active and 8 inactive
compounds against SMDHODH. The best model was obtained using the
FitTverskyCombo function, with an area under the curve (AUC) of 0.946, enrichment
factor (EF) of 8.46, and the BEDROC of 0.76 for the top 10% of ranked compounds. The
validated model was subsequently employed as a filter for a virtual screening
campaign utilizing the ChemBridge library. This was followed by molecular docking
and ADME property predictions. Ultimately, 18 compounds were selected and
purchased for experimental validation. The enzymatic activity of SmMDHODH in the
presence of the compounds was assessed by monitoring DCIP consumption at 610 nm
without a pre-incubation step. Notably, compound LabMol-525 demonstrated an IC50
of 0.76 uM * 0.06. These results highlight the significant potential of LabMol-525 against
SMDHODH, thereby validating the employed methodology. Future steps will involve
the optimization of this hit through a multiparametric approach to enhance its
pharmacological and pharmacokinetic properties.
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Abstract

The research group has made a significant stride in the ongoing search for new
bioactive molecules to inhibit cysteine proteases with nanomolar potency. By
combining computational techniques and in vitro assays, we designed over 500
dipeptidyl nitrile compounds. However, some chemicals do not inhibit any of the
enzymes of this family, necessitating the exploration of new molecular targets for these
molecules. In this study, three target fishing programs were used: PBB2D, SwissTarget,
and COMET-PDB+. This comprehensive search identified potential macromolecular
targets. Based on a consensus scoring, it was observed that 14 out of 44 compounds
showed promising binding profiles for the metalloproteinase and histone deacetylase
families, which are associated with tumoral processes. Subsequently, molecular
docking was conducted to evaluate their binding properties further. These compounds
are now under in vitro evaluation against the target proteins. This study opens new
avenues in medicinal chemistry and pharmacology, contributing to the advancement
of human well-being.
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Abstract

Cryptococcosis is an invasive fungal infection caused by Cryptococcus spp. an
encapsulated yeast, manifesting pulmonary disease and/or meningitis. Both species
share important virulence factors, such as polysaccharide capsule, titan cells and
melanin production, but C. gattii presents additional features to evade host's immune
system and establish the infection in healthy patients. These features can contribute to
failure on drug therapy, besides to resistance and high toxicity of antifungal. In front of
these facts, the need to search and prospect new molecules with potential antifungal
becomes a priority. Thus, the aim of this study is to evaluate the action of Ebselen (EBS)
against C. gattii and its virulence factors. To determine the minimum inhibitory
concentration (MIC) of EBS, broth microdilution technique was performed on C. gattii
R265 strain and clinical isolates (n=8) and on in vitro morphotypes, such as enlarged
capsule and titan cells. Yeast morphometry, determination of capsular permeability and
melanization assay were performed. Time Kill curve was performed after exposure to
EBS and amphotericin B (AMB) at several concentrations. C. gattii strains were
susceptible to both AMB and EBS at low concentrations (0.03-2 ug/ml) leading cell
death in the initial 2 h of treatment. The reduced capsular thickness and higher
capsular permeability were observed after EBS treatment. Finally, melanin production
was totally inhibited in C. gattii yeasts treated with EBS. Together, these data highlight
the antifungal potential of EBS against C. gattii strains, suggesting that EBS could be a
promising molecule to be further explored and improved in more in vitro but also in
vivo studies.
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Abstract

SBDD methods are widely employed in the drug research and development pipeline,
enhancing success rates compared to traditional high-throughput screening (tHTS)
approaches. They enable the ranking of extensive compound databases through virtual
HTS (VHTS). A broader screening scope increases the structural diversity of the tested
chemical population, thereby raising the chances of identifying promising compounds.
Consequently, working with extensive ligand libraries is desirable, but this can be
limiting for research groups lacking high-performance computing (HPC) resources.
Available tools, both local and online, do not combine key features such as being
open-source, having a graphical interface, allowing parameter configuration via the
interface, automating ligand preparation, organizing output files by target and ligand
library in multitarget approaches, generating result spreadsheets, performance logs,
and end-time predictions. Addressing these needs, this study aimed to develop two
tools, CODOC and CODIN, for molecular docking and molecular dynamics methods,
respectively. These tools, written in Shell, manage other open-source applications (e.g.,
Open Babel, AutoDock Vina, Vina-GPU, GROMACS), redirect to online platforms when
necessary (e.g., CHARMM-GUI and CGenFF), and automate many time-consuming
procedures requiring computational expertise. Multithread tools were included to
enable CPU and GPU parallelism, significantly boosting performance even on low-cost
workstations. Our tests demonstrated over an 70% reduction in execution time using
parallelism, with no significant alterations in ligand ranking parameters, as evidenced
by Spearman coefficient. The software will be made available to the scientific
community on an open-access platform (GitHub) and will receive updates to include
Machine Learning classification models for bioactivity prediction, contributing to future
in silico approaches.
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Abstract

The enzyme glycogen synthase kinase 3-beta (GSK3B) plays a critical role in various
metabolic and cellular signaling pathways. Recent research establishes an association
between GSK3B and tumor proliferation and metastasis formation. Given this
connection, investigating potential GSK3B inhibitors becomes a relevant strategy for
developing new agentes to target tumors associated with this enzyme. In drug
discovery, in silico tools like Cavity Search, Bioisosterism, and Prediction of Biological
Targets are widely used. These methods help identify potential active and allosteric
sites for ligand interactions and explore allosteric modulators of enzymes. Our study
aimed to investigate allosteric binding sites in the GSK3B protein (PDB model code
7U36) and search for bioisosteric analogues of tideglusib. The computational program
Cavity Plus was employed to calculate potential protein cavities, and MolOpt to
generate the bioisosteric analogues, and the Self-Ensemble Approach (SEA) Search for
predicting biological targets. When searching for cavities/molecular sites using
subunits A and B, it was identified 30 molecular cavity proposals, with 5 considered
strong or “druggable.” Three of these were confirmed as allosteric sites based on Cavity
Plus results and served as prototypes for searching similar cavities in the PDB database.
Among 1000 cavity models in the PDB, 19 had fit-values above 0.3. Bioisosteric studies
led to the generation of 804 analogues. Both studies suggest that 11 compounds
resulting from cavity search and bioisosteric application exhibit predictive activity
against GSK3B and could be candidate for potential inhibitors. Investigating allosteric
sites and their inhibitors is crucial for proposing new e GSK3B modulators.
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Abstract

In recent years, thousands of chemicals with endocrine-disrupting properties have
been identified as emerging contaminants, raising significant concern due to their
potentially harmful effects on the human reproductive system. These chemicals
negatively impact the signaling of estrogen receptors (ERs) and androgen receptors
(ARs) either through direct interactions with the receptors or indirectly via transcription
factors and modulation of critical metabolic enzymes involved in hormone synthesis
and metabolism. Currently, studies on the reproductive toxicity of chemical substances
can be conducted through in vitro and in vivo approaches. However, implementing
these experimental assays faces numerous challenges, including the limited data
processing capacity given the enormous volume of commercial chemicals, the
operational complexity of the tests, and the ethical concerns associated with the use of
animal models. Therefore, this work aims to develop artificial intelligence models as
alternative methods to predict endocrine disruptors chemicals and adverse outcome
pathways potentially harmful to the male and female reproductive systems. Initially,
datasets of compounds tested in vitro were compiled from the Tox21 and ToxCast
databases, and single-task models (Random Forest, Support Vector Machine,
LightGBM) and multi-task models (MT-DNN) were developed using ECFP4 fingerprints
as molecular descriptors. The results demonstrated predictive models, particularly the
MT-DNN, which showed an accuracy rate of 87% and balanced values of recall and
specificity (~75%) after in-house developed task2task calibration. In summary, this study
offers promising methods for identifying reproductive toxicants, representing a
valuable alternative or complement to in vitro and in vivo assays, highlighting the
relevance and potential impact of the developed modeling tools in advancing
toxicological research and minimizing the reliance on animal models.
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Abstract

Schistosomiasis, caused by Schistosoma sp., ranks as the second most pathogenic
human parasitic infection after malaria. Recognized by WHO among 20 neglected
tropical diseases, global initiatives aim for eradication. Endemic in low-income regions
lacking basic amenities, it causes 280,000 deaths annually in Sub-Saharan Africa. New
treatments are urgently needed due to praziquantel's limitations and resistance issues.
Natural products offer diverse bioactive compounds for screening. This study aimed to
integrate machine learning, QSAR, and polypharmacology approaches to predict
compounds with anti-schistosomal bioactivity. To achieve this goal, compounds with
anti-schistosomal bioactivity linked to three Target |IDs were selected fromm ChEMBL.
Subsequently, using Python, we removed compounds lacking IC50 values, SMILES
codes, or duplicates. We preprocessed the data using the Padelpy library and screened
40 machine learning algorithms with LazyPredict. Five algorithms were selected for
bioactivity prediction, and Scikit-Learn was employed to predict bioactivity from five
external databases: African, Asian, Australian, Brazilian, and worldwide against
schistosomiasis. Preliminary results showed that initially 3,490 compounds were
retrieved frorm ChEMBL, and after preprocessing, we obtained 669 non-redundant
compounds. The five selected algorithms were: Extra Trees Regression,
Histogram-based Gradient Boosting, Light Gradient Boosted Machine, Random Forest,
and XGBoost. Regarding performance metrics, the R? values ranged from 0.8957 to
0.9330, MSE between 0.2642-0.3648, RMSE between 0.5140-0.6040, and MAE between
0.3522-0.4141. The next steps are to validate these models on independent datasets and
optimize them for better accuracy and robustness. Further analysis with external
databases is necessary to predict the bioactivity of natural products. Concluding, this
study provided insights into the use of machine learning models to propose new drug
candidates.
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Abstract

The development of biomaterials integrating biopolymers with photosensitizers
presents promising new therapeutic agents for a variety of applications, including
wound dressings with photodynamic properties. Alginate is already explored in wound
care due to its excellent physicochemical properties and biocompatibility. Chlorins,
porphyrinoid photosensitizers, are well-researched for their roles in photodynamic
therapy (PDT) and photodynamic inactivation (PDI). This study focused on chemically
modifying alginate by attaching chlorin-type photosensitizers, which were derived from
pheophytin a, extracted from the biomass of Spirulina sp., and used as a precursor for
the semi-synthesis of methyl-pheophorbide a. The exocyclic ring of
methyl-pheophorbide a was opened with diamines to produce different chlorins. The
chlorins were then covalently bonded to alginate by amidation, resulting in amide
alginate conjugates. Spectroscopic and spectrometry analyses confirmed the chemical
modifications. Soret and Q-bands similar to those of the free chlorins, indicating
successful conjugation. Photodynamic evaluation revealed that the conjugates had
higher photostability compared to free chlorins. Singlet oxygen generation studies
showed that the conjugates kept their efficiency. These findings suggest that the new
chlorin-alginate conjugates hold significant potential as biomaterials for future
applications in photodynamic inactivation and other therapeutic areas. The use of a
natural polymer coupled with a photosensitizer extracted from microalgae underscores
this study's alignment with the United Nations' Sustainable Development Goals (SDGs).
It addresses objectives related to health, sustainability, and responsible consumption
and production. This approach not only advances health outcomes by providing
effective therapeutic options but also promotes sustainable practices in biopolymer
and biopharmaceutical applications.
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Abstract

Background: Antitumorals are crucial in cancer therapy, inhibiting malignant cell
growth and enhancing treatment efficacy for multimodal treatment strategies. The
Laboratdrio de Sintese Organica Medicinal (LaSOM) possesses a chemical library rich in
compounds mostly designed to target anticancer and antioxidant mechanisms,
aligning with the antitumoral molecular targets currently under investigation.
Objectives: This study aims to characterize the chemical diversity, predict the
drug-likeness, and evaluate the compound’s ADME properties. These analyses seek to
provide critical insights for advancing early-stage drug discovery efforts. Methods: A
total of 435 compounds were drawn and converted to SMILES. Subsequently,
drug-likeness and ADME properties were predicted using the open-source web server
SwissADME. A set of 47 descriptors, including Lipinski parameters (molecular weight,
Consensus logP, number of hydrogen bond donors and acceptors), Veber's rules,
rotatable bonds, and topological polar surface area (tPSA), were then evaluated using
descriptive statistics. Uniform Manifold Approximation and Projection for Dimension
Reduction (UMAP) was employed to visualize distinct clusters within the dataset.
Results: Compliance evaluation indicated that over 95% compounds had no infractions.
Most molecules exhibited acceptable log P values, indicating favorable gastrointestinal
absorption and blood-brain barrier permeability. Interquartile range (IQR) of 2.68
(1.95-3.49) confirmed this consistency across the dataset. The UMAP analysis effectively
explained a sizable portion of the data variance, highlighting distinct clusters
associated with specific pharmacological activities. Conclusion: Most screened
compounds adhered to drug-likeness rules. The clustering analysis identified chemical
patterns, highlighting the utility of density based clustering in understanding
compound relationships. Acknowledgments: The authors thank CAPES, CNPqg and
FAPERGS for financial support.
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Abstract

Chromanones are a class of flavonoids characterized by a chemical structure composed
of benzene fused to a 2,3-dihydro-y-pyranone ring. Considering the necessity of new
alternative treatments for cancer, the objective of this study was to evaluate the cellular
viability of eight chromanones-derivatives compounds in cancer cell lines. The
anticancer activities of the Chromanones-derivatives were evaluated in cervical cancer
cell lines (SiHa and Hela), breast cell lines (MCF-7), and chronic myeloid leukemia cell
line (K-562). Non-tumorigenic Vero cells were also used. The cytotoxic effect of the
compounds was performed using the MTT assay and cell counting. Cells were treated
with different concentrations of compounds (10-100uM) and incubated for 48 hours.
After 48 hours, the medium containing the treatment was removed and the cells were
incubated with MTT solution (0.5mg/ml) or cell counting. Results were expressed as a
percentage of control and IC50 values. The degree of selectivity of compounds was
expressed for each tumor cell line according to the equation SI = CC50/ IC50. For
evaluation of the mechanism by apoptosis, cells were treated with the concentration of
the corresponding IC50 of the compound for 48 hours and Annexin V-FITC/PI Staining
Phosphatidylserine. The results show that NG400-1 compound was the most selective
for cancer over normal cells. The NG400-1 molecule showed cytotoxicity in K-562
(IC50=41.65uM =+ 1.87 and SI=8.54), MCF-7 (IC50= 54.02uM + 1.21 and SI=6.58), HelLa (IC50=
38.88 uM + 1.22 and SI=9.15) and SiHa (IC50= 36.22 * 115 and SI=9.82) cells. The other
compounds were also cytotoxic in relation to tumor cells with IC50 ranging from 5 to
94uM, however they had a lower Sl compared to the NG400-1 molecule. Regarding the
mechanism of action, the NG400-1 molecule induces apoptosis. In this context, we
showed that the NG400-1 compound is a promising candidate for cancer treatment,
however studies other mechanisms of action need to be carried out.
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Abstract

Helicobacter pylori infect over 40% of the world's population, being the major cause of
gastric cancer. In this context, the emergence of resistant strains reveals the need for
new therapies and new drug targets, as urease, an enzyme that is essential for
pathogen survival in the acidic environment of the stomach. Furthermore, natural
products have been traditionally used to treat gastric disorders for centuries, and the
employment of bioinformatics is able to reduce time and cost required for drug
discovery. Therefore, this study aimed to perform the virtual screen of substances from
natural sources which can be candidates to urease inhibitors. A bibliographic screening
was carried out to identify compounds inhibitors of urease from natural sources. The
compounds with the best results were submitted to a virtual screening including
Tanimoto's similarity in BindingDB, prediction of activity spectra for biologically active
substances (PASS) in Way2Drug, prediction of physicochemical properties in
SiwssADME and molecular docking in AutoDock. The structural comparison with
standard inhibitors from literature indicated similarities from 0.00 up to 0.09 (very low).
In addition, PASS revealed the best probability of activity (Pa) in urease inhibition for
protocatechuic acid (0.747), anacardic acid (0.614) and atranorin (0.416). The prediction
of physicochemical properties showed that all three substances follow Lipinski rule of 5
and do not inhibit metabolism’s enzymes as CYP3A4 and CYP2D6. Molecular docking
performed with H. pylori urease (PDB 1E9Y) and validated by acetohydroxamic acid
redocking resulted in binding free energy equals to -3.44; -4.06 and -4.07 kcal/mol for
protocatechuic acid, anacardic acid and atranorin, respectively, and the interactions
were mainly stabilized by hydrogen bonds involving oxygens from the ligands. Hence,
these substances have potential in urease inhibition, which stand in need of
confirmation by further in vitro and in vivo studies.
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Abstract

Cancer is the second cause of mortality worldwide. A severe associated problem is that
the majority of cancer patients can develop tumors that are resistant to multiple drugs
(MDR: multidrug resistance). P-glycoprotein (P-gp), an efflux pump, is one of the most
responsible for the emergence of MDR. In this context, inhibitors of this protein can be
interesting adjuvants for cancer chemotherapy. Thus, this study aimed to perform
molecular dynamics simulations of P-gp complexes with two promising ligands
previously identified in the ZINC database in a pharmacophoric screening and
molecular docking study. The P-gp complex (PDB ID: 3G60) with the ligands
ZINC9418354 (1) and ZINC15842390 (2) was simulated in the GROMACS 2024.1 program
using the Amber99 force field. The ligand was prepared in the Acpype program. The
simulations were carried out in a cubic box with a side length of 2 A using the TIP3
water solvation model. The system was neutralized with 0.15 M NaCl. The system was
minimized using the Steepest Descent and Conjugate Gradient methods and
equilibrated at NVT and NPT. The simulation was performed for 150 ns. In the end, the
complex proved to be highly stable. A vital characteristic of this protein is its very
hydrophobic binding site; the stability of the complex was mainly due to a large
number of van der Waals bonds, as expected. The protein had an RMSD of 0.6 for 1and
0.73 for 2, while the ligand-protein complex had a value of 0.20 and 0.11, respectively.
The MM/PBSA method obtained a AG1= -35 Kcal/mol and AG2= -52 Kcal/mol. These in
silico results show that both compounds are promising candidates for in vitro studies to
confirm their abilities to block P-gp activity in tumor cells.
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Abstract

Introduction: Fungal infections are a growing concern in medicine by increasing
incidence and resistance to antifungal treatments, recognizing their severity is crucial,
especially with the rise in immunosuppressive therapies and advancements in
intensive care medicine. Recently, a new compound, 1,3,4-oxadiazole derivative (LMMGo),
showed promising antifungal activity against the thioredoxin system. However, its
potential is hindered by limited biopharmaceutical data, particularly regarding its
aqueous solubility. Objectives: The goal of this work was the solubility and lipophilicity
characterization of the LMM6 molecule to guide the development of formulations.
Methods: To perform the aqueous solubility study, a chromatographic methodology in
high-performance liquid chromatography was developed and validated, using a HPLC
Shimadzu Prominence-i LC-2030C photodiode array detector (PAD) following the
guidelines established by the International Conference on Harmonization (ICH Q2-R1
and Q2-R2) and by RDC N° 166 of 2017 of the Brazilian National Health Surveillance
Agency (ANVISA). The thermodynamic solubility analysis was conducted using the
shake-flask method at 37 °C and 200 rpm for 24 hours. Various media were tested,
including pharmacopoeial and biorelevant media. Additionally, experimental
investigations were carried out to determine the log P (octanol-water partition
coefficient) and melting point of LMM6. Results: In pharmacopoeial media, solubility
ranged from 2.70 to 4.94 mg/L, while in biorelevant media, it ranged from 3.80 to 12.95
mg/L. In the analyses of melting point and log P, the following results were obtained:
222.53 °C and 211, respectively. Conclusions: These findings indicate that LMM®6 exhibits
low aqueous solubility across pH ranges. Biorelevant media slightly enhanced agueous
solubility compared to pharmacopoeial media. Moreover, the obtained log P value
confirms its hydrophobic nature, crucial for understanding its pharmaceutical behavior.

84



Synthesis and evaluation of antibacterial activity of
ferulic acid derivatives

Author

Alfredo José do Nascimento Neto - Universidade Federal do Oeste da Bahia (UFOB)

Fabricio Luiz Tulini - Universidade Federal do Oeste da Bahia (UFOB)

Stefania Neiva Lavorato - Universidade Federal do Oeste da Bahia (UFOB)

Pedro Lucas do Nascimento Bezerra Souza - Universidade Federal do Oeste da Bahia (UFOB)

Knowledge Area
Drug Discovery and Medicinal Chemistry

Funding
PDPG Il 38/2022, ACT 294/2023, funding contract PPF00042023

Keywords
antibacterials, ferulic acid, bacteria

Abstract

Infections caused by microorganisms, mainly bacteria, are a public health problem due
to the bacterial ability to develop resistance mechanisms to antimicrobial drugs, which
generates a recurring demand for new agents. Alternatively, natural products with
already known antibacterial activity, like ferulic acid, can be explored as hit compounds
for novel antibacterials development. In this work, ferulic acid and four derivatives were
synthesized and their activities against several bacteria of clinical interest were
evaluated. Ferulic acid and its analogues p-coumaric acid, cinnamic acid and
4-hydroxy-3-nitrocinnamic acid were obtained by Doebner-Knoevenagel condensation,
reacting malonic acid with the corresponding aromatic aldehydes in the presence of
aniline and pyridine, under heating. The isopropyl ferulate ester was obtained by
Fischer esterification, reacting ferulic acid with isopropanol in an acidic medium. The
antibacterial activity of the synthesized compounds was evaluated against Escherichia
coli, Enterococcus faecalis, Klebsiella pneumoniae, Listeria monocytogenes,
Staphylococcus aureus and Salmonella enteritidis using a growth-inhibition assay by
microplate method at a concentration of 50 pg/mL. The compounds were obtained
with yields ranging from 52-75% and characterized by their melting points and infrared
and TH and 13C NMR spectra. It was observed that temperatures above 70°C, in the
Doebner-Knoevenagel condensation, favor the formation of a vinyl contaminant
derived from a double decarboxylation. Except for Enterococcus faecalis, at least one of
the evaluated compounds showed inhibition activity against the listed bacteria, with a
predominance of action against Gram-positive bacteria, indicating that the proposed
modifications retain the biological activity already documented for ferulic acid.
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Abstract

Alzheimer’s disease (AD) is a multifactorial neurodegenerative disorder with complex
etiology and the most common form of dementia. Although some drugs are available for
treatment, they show limited efficacy and expressive collateral effects. Some neolignans
showed neuroprotective properties against AR in vitro and recently Triazole Grandisin, an
analogue of the neolignan Grandisin extracted from Virola surinamensis, was found to
prevent memory impairment and neuroinflammation in vivo. However, the original
compound, grandisin (GRA), despite presenting anti-inflammmatory and antioxidant activity,
has never been tested in an AD animal model. To evaluate the neuroprotective effect of
GRA, male C57/Bl6 mice (CEUA protocol: 1.272/2023) underwent stereotaxic surgery for
intracerebroventricular (i.c.v.) injection of AR oligomers or vehicle (V.. A seven days
treatment protocol initiated twenty four hours after surgery by intraperitoneal (i.p.)
administration of GRA (1 mg/kg) or V. according experimental groups: (V. i.cVv/V. i.p), (AB
i.cv./V.i.p.) and (ABi.c.v./GRA i.p.). Object recognition test with 24 h between acquisition and
retention was used to calculate the discrimination index (d2) and assess long-termm memory
formation. The test started one day after the last i.p. injections. Immediately after the test,
animals were euthanized for cortex (Ctx) and Hippocampus (Hpc) dissection. Tiobarbituric
acid reactive species (TBARS) test was performed in both structures to measure
malondialdehyde (MDA) levels, as a parameter of lipoperoxidation. GRA reduced
recognition memory loss caused by AR injection (P<0.01). Moreover, AB injection increased
MDA levels in HPC (P<0.05) but not in CTX. GRA was able to prevent MDA increase in Hpc.
These results show that GRA has potential neuroprotective effects by antioxidant
mechanisms, as it prevents long-term memory disruption and reduced lipoperoxidation
induced by AB injection.
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Abstract

Introduction: Ebselen is a selenorganic compound, originally synthesized in 1984. Since
then, ebselen has shown potential for numerous applications, including: antifungal,
antiviral and antibacterial, as well as a neuroprotector after brain stroke. The evaluation
of aqueous solubility could immensely impact the approaches during development
phases of ebselen-containing drugs as the solubility is a critical parameter for the
adequate absorption of drugs in vivo. Objectives: The goal of this work was to evaluate
the experimental physicochemical parameters aqueous solubility in different media
and melting point to guide drug development. Methods: The thermodynamic
solubility assay was conducted using the shake-flask method at 37 °C and 200 rpm for
different aqueous media. The melting point was determined by a capillary tube
method using a fusion point FISATOM model 430. All quantification analysis were
performed using a validated HPLC-MS/MS method. Results: For water and the
pharmacopeial media, solubility was 14.78 f ug/mL phosphate buffer (pH 6.8), 24.42
ug/mL for acetate buffer (pH 4.5), 13.06 for HCI solution (pH 1.8) and 18.95 ug/mL for
water (pH 6.4). In biorelevant media, the solubility was 20.09 ug/mL for FaSSIF (pH 6.8),
11.05 pg/mL and 41.62 ug/mL for FeSSGF (pH 4.5). The melting point was found to be
169.0 °C. Albeit there was a significant difference between the solubility in different
agueous media, the major increase in solubility was observed for the media simulating
gastric fluid in fed state. These characteristics are fundamental during the
development of ebselen-containing drugs as they could be a limitation especially
during the absorption process. Conclusions: The overall agueous solubility of ebselen
was considered low.
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Abstract

Background African and American trypanosomiasis, known as sleeping sickness and
Chagas disease, respectively, are defined by WHO as neglected tropical diseases (NTD),
necessitating increased research and investment in more effective, and safer therapies.
In this scenario, in silico studies, combined with Artificial Intelligence (Al), are proving to
be robust and optimized approaches for mapping potential new treatments. In this
context, leveraging drug repositioning, which explores approved compounds for new
applications, is particularly promising due to its cost and time efficiencies, along with
the enhanced safety profiles. Methodology This study integrates machine learning,
QSAR (Quantitative Structure-Activity Relationship) models, and polypharmacology to
repurpose FDA-approved drugs for trypanosomiasis treatment. We analyzed 21,605
compounds with inhibitory bioactivity (expressed as IC50) against Trypanosoma brucei
and Trypanosoma cruzi from the CHEMBL database using PubChem fingerprints. Forty
multi-target machine learning algorithms were evaluated using regression metrics
such as R?, MSE, RMSE, MAE, and training time. The top models were used to screen
the ZINC database for repurposing candidates. Results For prediction calculations, two
ensemble models using decision trees were implemented due to their applicability in
drug discovery, and superior metrics results: Random Forest and Extreme Gradient
Boosting. Pentamidine isethionate served as a positive control, and 39 repurposing
candidates were identified (pIC50 > 6 and coefficient of variation < 5%), primarily
antineoplastic (28%) and antifungal drugs (29%). Conclusion: The machine learning
models used for ligand-based virtual screening (LBVS) analysis were able to rapidly
identify an already approved drug for sleeping sickness treatment, as well as other
compounds with potential inhibitory effects against T. brucei and T. cruzi, which can be
tested in further in vitro and in vivo studies.
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Abstract

Conjugation with triazoles in drug synthesis has been a promising approach,
originating stable derivatives with low binding energy against metalloproteinases, key
enzymes in the degradation of components of the extracellular matrix (ECM), and in
the process of carcinogenesis. Of the prototype molecules, B-lapachone has various
pharmacological properties, including antitumor. Therefore, the objective was to
synthesize a triazole derivative of B-lapachone in order to enhance its antitumor activity.
The synthesis occurred with 50 mg of B-lapachone (0.21 mmol) and 1381 mg of
1,2,4-triazole (2 mmol) and 1 mL of trietholamine in 10 mL of ethanol stirred at 70 °C for
24 hours, being monitored by thin layer chromatography. Next, 20mL of water was
added, extracted with dichloromethane, which was evaporated, resulting in 12.2mg
(24%) of product, purified on a silica gel 60 column, using hexane: ethyl acetate (8:2) as a
mobile phase. The structure was confirmed by TH Nuclear Magnetic Resonance, in
addition to anchoring the derivative to Matrix Metalloproteinase 2 (MMP2), using the
GOLD software, validated by redocking (1.369 A). TH NMR indicated multiplet signals at
0 8.10 ppm and 7.55 ppm referring to the aromatic ring A, multiplet signal at 8 7.70 ppm
referring to the triazole hydrogen, triplet signal at 7.36 ppm (J= 2, 2 Hz) referring to
aromatic ring A and a doublet doublet signal at 7.14 ppm (J= 2.4; 8.6Hz) also referring to
aromatic ring A. A triplet signal was observed at 2.63 ppm (J=6 .6 Hz) and doublet at
2.05 ppm (J=7.5 Hz). Triplet at 1.83 ppm (J=6.7 Hz) of H-3 of ring C and a simplet at 1.26
ppm referring to two methyls, which confirm the structure of 12,4- triazole- B-
lapachona. In molecular docking, the fitness score of the generated derivative was
59.37, compared to 30.09 for B-lapachone, indicating a higher binding affinity of the
derivative. Thus, an unprecedented triazole derivative of B-lapachone was obtained with
potential activity against tumor cells.
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Abstract

Numerous studies associate pyrimidines with the ability to enhance the affinity of
molecules toward various proteins, a fact demonstrated by molecular docking. Thus, to
potentiate the antitumor activity of nor-B-lapachone, this molecule was conjugated
with aminopyrimidine. Its cytotoxic capacity was evaluated in vitro, and molecular
docking analysis was performed against the BRAFV600E, MMP-2, and MMP-9 proteins
using the GOLD software. For the synthesis, 4 mL of pyridine and 10 mL of
dichloromethane (DCM) were added to nor-B-lapachone, along with 3 mmol of 12,
under stirring at room temperature for 24 hours, monitored by TLC. Cold water was
then added, and the solution was washed with 10% Na2CO3 (3x) and distilled water (3x).
The resulting solution was dried with anhydrous sodium sulfate, filtered, and the
solvent was evaporated at room temperature. The product was purified by silica gel
column chromatography, using hexane/ethyl acetate 8:2 as the eluent. Subsequently,
20.7 mg of the iodinated derivative in ethanol and 4 eq. of aminopyrimidine reacted in
ethanol/acetic acid 1. Finally, a saturated NaCl solution was added. The mixture was
extracted with DCM, and the organic phase was dried with anhydrous sodium sulfate.
The cytotoxicity evaluation at 24, 48, and 72 hours was conducted on MRC-5 cell lines.
The reaction yielded 65% of an orange solid substance. Its characterization by ATH and
A3C NMR is being finalized. The docking results showed fitness scores of 61.9155 (BRAF),
36.3172 (MMP-2), and 38.8528 (MMP-9), higher than B-lapachone, which had scores of
56.5421 (BRAF), 30.0952 (MMP-2), and 26.2199 (MMP-9). The viability results in MRC-5
cells were below 20% after 48 hours, indicating its potential in anticancer stimulation.
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Abstract

Cysteine cathepsins (CTS) are involved in many pathophysiological processes, including
cancer progression, and many reviews point to their activity in distinct instances of
cancer. However, despite the description of potent and selective chemicals against CTS,
not much was achieved for the inhibitors in a drug discovery pipeline. Here, a
recollection is made regarding our finding for the study of dipeptidyl nitriles against
different cancer cell lines and the putative mechanisms of action. The novel results will
be presented for the cell migration inhibition and apoptotic and autophagic pathway
modulation (primarily focused on breast, pancreatic, and liver cancer cell lines). The
assessment of novel macromolecular targets and physical-chemical properties using
many in vitro studies will also be mentioned. Altogether, these results will outline a
path toward the coming years of research efforts in the field.
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Abstract

Natural products are essential sources in the research and development of novel drugs
due to their abundant and complex structural diversity, which holds vast potential for
biological and pharmacological effects. These natural compounds serve as models for
synthesizing new pharmaceutical agents. Traditionally used to treat cardiac diseases,
Cardenolides have recently garnered attention for their remarkable cytotoxic,
antitumor, and antiviral properties. Herpes Simplex Virus type 1 (HSV-1) infects
approximately 70% of the global population, posing a significant health problem
worldwide. Meanwhile, cancer, with its high mortality rate, represents another global
health challenge, requiring the exploration of new treatment alternatives. In this
context, the cytotoxic and anti-herpetic activities of semisynthetic cardenolide analogs
were evaluated. The sulforhodamine B assay was employed to assess cytotoxicity (CC50)
in human lung tumor cells (A549), and the plague reduction assay (IC50) was used to
evaluate antiviral activity against HSV. Two compounds, 6b and 6d, emerged as
particularly promising and were selected for mechanistic studies. These studies
involved evaluating the primary pathway of cell death, the impact on cell cycle
progression, and the clonogenic potential of the compounds. To investigate the
antiviral mechanism of the most active compounds, their effects on HSV-1 viral
adsorption and penetration were examined. Additionally, the interference of
cardenolides with the protein expression in herpesviruses was analyzed using the HSV-1
29-R strain, which is resistant to acyclovir. Therefore, these semisynthetic cardenolides
deserve attention as bioactive molecules with potential for drug development. Their
study contributes to increasing knowledge in the field and offers promising new
therapeutic alternatives.
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Abstract

Alzheimer's disease (AD) is a progressive and multifactorial neurodegenerative disease
that still has no cure. Different pathological processes contribute to the disease's
development, such as amyloid beta (AB) plaques, neurofibrillary tangles, glutamatergic
excitotoxicity, oxidative stress, and neuroinflammation, highlighting the need to
investigate new targets for AD. In this study, we evaluated the cytotoxicity and
neuroprotective effects of a series of natural and synthesized molecules using in silico
methods, where Vvirtual platforms determined and predicted the drug-like
characteristics of compounds and their permeation capacity by the BBB, and in vitro
assays, in cell lines. Chalcones, polyphenolic compounds of natural origin with a wide
range of biological activities, and emerging studies have reported neurotrophic activity,
anti-inflammmatory and antioxidant effects, and the inhibition of AR aggregation. In vitro
assays of 19 compounds were performed in C6 astroglial and VERO cell lines to assess
cytotoxicity, followed by evaluation of their neuroprotective effects against oxidative
and glutamatergic insults in C6 astroglial cells. The 3 most promising compounds were
tested in a primary culture of astrocytes from the cerebral cortex of a neonatal Wistar
rat, and their ability to protect the cell from neuroinflamTmmatory insult was evaluated.
The in silico results indicated that all compounds presented satisfactory drug-like
properties and low or no cytotoxicity. Among tested compounds in in vitro assays, the
most promising candidate was CHA 16. It showed a suitable oral bioavailability and a
high potential to cross the BBB, low cytotoxicity, and a neuroprotective effect against
the oxidative and glutamatergic insults in C6 astroglial cells and against the
inflamsnmatory insult in primary astrocyte cells. CHA 16 displayed significant astro-trophic
effects in both cells tested, showing that it is a promising candidate for clinical testing
targeting AD treatment.
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Abstract

Studies with Persea americana Mill. seed extract have shown its satisfactory effect in
inhibiting Helicobacter pylori, a bacterium that infects approximately 40% of the
world's population and is directly related to the development of gastric cancer. Two
virulence factors are important in the carcinogenic potential, CagA and VacA proteins,
which cause inhibition of pro-apoptosis signaling and activation of inflammatory
pathways, respectively, so they can be promising targets for new therapies. This work
aimed to select, in silico, compounds from avocado seed extract with potential to
interact with CagA and VacA proteins and a suitable profile to become a drug. The
prediction of pharmacokinetic and toxicity properties was performed in SwissADME
and ADMETlab, analyzing Lipinski's rule, Caco-2 permeability, nephrotoxicity and
hepatotoxicity. The prevision of "Anti-Helicobacter pylori" activity was performed in
"PASS Online". Molecular docking was performed in GOLD and AutoDock Vina. From
the thirteen compounds, nine showed good properties of gastrointestinal absorption
and toxicity. The prevision of anti-H. pylori effect was indicated for seven compounds,
which were subjected to molecular docking. GOLD results proposed more stable
complexes between Kaempferol, Luteolin and Quercetin, with ChemPLP score 29.92,
31.81, 33.61 for CagA and 23.17, 22.59, 23.58 for VacA, respectively. Vina indicated better
interaction to the same ligands, providing binding energies (kcal/mol) of -71, -6.7, -7.2 for
CagA and -55, -5.8, -5.8 for VacA, respectively. The three substances interact with the
following amino acids from the binding site: Phenylalaninell4 and Valinel07 of CagA
and Asparagine289 and Tyrosine375 of VacA. Therefore, the flavonoids Luteolin,
Quercetin and Kaempferol were the compounds that provides the best interaction, in
silico, with the oncogenic proteins CagA and VacA of H. pylori, presenting adequate
preliminary pharmacokinetic parameters.
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Abstract

Inflammatory diseases result from multiple biological systems, and their treatment
often involves inhibiting the purinergic P2X7 receptor, which is abundant in
inflammmation-modulating cells. In recent decades, there has been a significant search
for safe and effective anti-inflammatory molecules due to treatment failures caused by
side effects and interactions with existing drugs. Four potent compounds - velpatasvir
(VEL), itacitinib (ITA), narirutin (NAR), and lithospermic acid (LIT) - were selected
through our previous analysis of thousands of molecules for their high affinity for P2X7.
VEL and ITA, both approved drugs, are classified as class IV in the biopharmaceutical
classification system, indicating difficult bioavailability. NAR and LIT are natural
products. One strategy to modulate a drug's pharmacokinetic properties is to apply
co-crystals with suitable co-formers. Molecular modeling and computational chemistry
techniques for co-crystal drug design continue to lack comprehensive rationalization in
optimizing experimental design. This study aimed to provide significant theoretical
information utilizing advanced quantum calculations to investigate crystalline systems.
First, Avogadro, MOPAC2016, Mercury, and Molegro Virtual Docker programs were used
for virtual screening a molecule library of 107 co-formers. Next, USPEX and Quantum
Espresso were employed for crystal structures optimization. Preliminary results suggest
that VEL could form a co-crystal with LIT or NAR, providing an improved dual-action
product, while ITA could form stable co-crystals with lactobionic acid. The most stable
ratios and symmetries will be proposed for re-crystallization and dissolution studies.
The development of novel co-crystals is important to pharmaceutical research, as it
involves optimizing bench experiments, exploring new patents, and mitigating risks in
high-cost formulations, providing insights for selecting methods to scale up production
on an industrial level.
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Abstract

Amoebic keratitis is a serious corneal infection caused by species of Acanthamoeba.
Most cases progress to the need for corneal transplantation and loss of vision. Amoebic
keratitis treatment involves complex treatment protocols to eliminate trophozoites and
cystic forms. Furthermore, several cases of Acanthamoeba x fungus co-infection; and
Acanthamoeba x bacteria are reported and worsened by the high potential of
Acanthamoeba spp. in the constitution of microbial biofilms. The biofilm on the cornea
during the infectious process and on cases and contact lenses makes it difficult to
eradicate forms of Acanthamoeba spp. and other microorganisms. The lack of active
ingredients with amoebicidal potential highlights the need to develop new
compounds for eye drops and cleaning solutions for contact lens cases. The present
study aimed to develop an amoebic biofiim and evaluate the ability of
phendione-derived metallocomplexes to inhibit adhesion and eradicate biofilms of
Acanthamoeba spp. The adhesion capacity of the protozoan was evaluated on
polystyrene microplates using the ATCC 50492 strain and a regional clinical isolate of
the genus Acanthamoeba. After 48 hours of incubation, trophozoites were stained with
1% crystal violet and the adhesion rate was measured by absorbance at 570 nm.
Concomitantly, the phendione-derived metallocomplexes (200 and 100 uMol) were
incubated with A. castellanii trophozoites and the regional isolate for 48 hours.
Subsequently, crystal violet (1%) was added and absorbance was measured at 570 nm.
Phendione metallocompounds containing copper(ll) and silver(l) showed anti-adhesion
efficacy of 60% to 80% against the strains and isolates evaluated, presenting great
potential for the development of new ocular formulations and agents for multipurpose
solutions for contact lens cases.
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Abstract

Candida and Fusarium species are important pathogens and responsible for
keratomycosis. These infections are of treat difficult, mainly due to the fungal
resistance, which leads to therapeutic failures, and to the corneal transplantation,
affecting the public health system. The antifungal therapy is scarce and associated with
high rates of toxicity, which makes the keratomycosis treatment of even more
problematic. The search for new chemical entities with a greater antifungal spectrum
and no toxicity to the patient is urgent. This study evaluated the antifungal efficacy of
different metallocomplexes against Candida and Fusarium species resistant, together
with in vitro cytotoxicity parameters on rabbit corneal cells and an ex vivo irritation
model on the chorioallantoic membrane of the egg. Antifungal susceptibility evaluated
was carried out according to documents M27-A3 (Candida spp.) and M38-A2 (Fusarium
spp.) - Clinical & Laboratory Standards Institute (CLSI, 2008) between 128 — 0.25 pg/mL.
The metallocomplexes cytotoxicity against the SIRC lineage (ATCC - CCL 60) was
evaluated by the OECD n°491/2018 method, and the cell viability was determined by the
MTT dye at 570 nm. The metallocomplexes were active against Candida spp. -
compound M514, M516, M53 and M54 with the lowest minimum inhibitory
concentrations (MIC 0.25 - 64 pg/mL). The compounds M5.3, M5.4 (8 - 128 ug/mL), and
M5.14 (16 pg/mL) were the most effective against Fusarium. At 10 uMol, the compounds
M5.2 (99.24%), M5.3 (62.03%), M5.4 (61.46%), and M5.15 (71.75%) maintained a high corneal
cell survival, indicating a possible safety profile. The results demonstrate the excellent
potential of metallocomplexes for the development of new ophthalmic formulations for
keratomycosis.
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Abstract

A large number of new heterocyclic compounds having different ring systems were
synthesized using condensation, Mannich and C-H activation reactions. Following, the
fused rings were decorated with many functional groups, giving rise to a structurally
diverse set of analogs, which demonstrate high antitrypanosomal activities on parasite
cultures and show significant promise for trypanosomiases drug discovery.l However,
guiding structural modification through structure-activity relationships (SARs) is
essential, but laborious using conventional synthesis methods. A Microscale Parallel
Synthesis (MPS) approach allows rapid access to libraries of compounds. This platform
linked with Medium-Throughput Screening (MTS) was explored using the urea bond
formation reactions in a 96-well plate using imidazopyrimidine core. The compounds'
libraries are composed of the core ring (fragment FR1) and amine derivatives (fragment
FR2). They were assembled in a microscale coupling reaction in a 96-well plate. The
amine derivatives can be represented by linear aliphatic, unsaturated, cycloaliphatic,
aromatic, heteroaromatic and phenylpiperazines groups. The LCMS and semi-gIH-NMR
methods were used to allow the determination of the conversion rate of each of the
reactions. To test whether unpurified reaction mixtures can give useful screening
results against parasite panels, identified hits were resynthesized, purified and further
characterized and retested. By exploring the introduction of various ureas groups into
the imidazopyrimidine core, SAR study by means of cell assays against T. cruzi, T. brucei,
and mammalian cells were built. The implementation and validation of the MPS
method show that large compound libraries can be produced without purification to
an initial biological screening and guide the enlargement of the chemical space of
heterocycles as potential antitrypanosomal agents.
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Abstract

The absence of effective chronic treatment, expansion to non-endemic countries and
the significant burden in public health caused by the parasite Trypanosoma cruzi have
stimulated the search for novel antiparasitic agents. Nonetheless, no new drug was
approved for the treatment of Chagas disease. Considering this scenario, our research
group has identified naturally-inspired compounds as effective anti-T. cruzi agents,
which were developed to improve the drug-likeness and solubility. In previous work, we
identified benzoyl and cinnamoyl! piperazine/piperidine compounds with interesting
anti-amastigote activity allied to adequate drug-likeness. In this work, we prepared
novel substituted derivatives to investigate whether the activity could be improved with
higher solubility. Six compounds with polar substituents were synthesized by reacting
the benzoic or cinnamic acid derivatives with appropriate piperazines/piperidines to
give the target compounds with good yields. The compounds were assessed for their
antiparasitic activity against T. cruzi trypomastigotes and amastigotes, as well as the
cytotoxicity profile. The benzylpiperidine derivatives showed potent anti-amastigote
activity (IC50 7.3-16.9 uM), with high selectivity toward the parasite cells (S| 6-42) and
good anti-trypomastigote activity (IC50 10-63 uM), while the piperazine-containing
compounds were inactive. The SAR analysis suggest that substitution in the eastern
basic moiety and the presence of a basic nitrogen were detrimental to the activity,
while the catechol motif is important to increase the antiparasitic activity along with
better solubility. Moreover, the absence of a substituent in 3-position in the western
ring is associated to loss of activity. In summary, potent and selective anti-T. cruzi
compounds were identified, with highlights to compound 2b as the most potent and
selective in the series.
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Abstract

Antimicrobial resistance is a significant threat to public health, resulting in prolonged
infections, increased mortality, and economic impacts, especially in underdeveloped
countries. By 2050, it is estimated that around 10 million deaths a year could be
attributed to this cause. In addition, the formation of biofilms increases microbial
resistance, highlighting the need for new therapies. One promising alternative is the
photodynamic therapy (PDT), a non-invasive and low-cost procedure that uses
photosensitizing agents, such as porphyrins, and light. The PDT involves two stages: the
administration of a photosensitizer and later irradiation with light, which promotes a
state of electronic excitation that generates reactive oxygen species, causing damage
to the cellular structures of microorganisms, inactivating them. This study evaluated
the in vitro activity of new porphyrins synthesized by the Laboratory of Bioinorganic
and Porphyrinic Materials at Universidade Federal de Santa Maria (UFSM) against
clinical isolates of K. pneumoniae. The minimum inhibitory concentrations (MIC) of the
porphyrins were determined using the broth microdilution technique, according to
protocol M27-A3 of the Clinical Laboratory Standards Institute (CLSI). A 96-well plate
was exposed to white light for 60 minutes and then incubated for 24 hours at 37°C.
Another plate was kept in the dark for the same incubation period at 37°C. The MIC was
the lowest concentration capable of visually inhibiting microbial growth. The porphyrin
studied showed moderate antimicrobial activity in vitro when irradiated with white
light (MIC 0.11 uM), resulting in photoinactivation of the microorganism. The application
of these photosensitizers has significant potential against resistant infections.
Therefore, photodynamic therapy can be an effective alternative in antimicrobial
treatments, helping to reduce resistance and improve clinical outcomes.
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Abstract

Acanthamoeba spp. have gained medical interest in recent years because they act as
emerging pathogens in cases of Amoebic Keratitis and Granulomatous Amoebic
Encephalitis. Both infections are considered serious, as they have an unfavorable
prognosis due to the lack of specific and effective treatment. Currently, treatment
protocols are based on combinations of antimicrobial medications, which are
nonspecific and toxic, often ineffective for treating the infection. Considering the need
to develop drugs for the treatment of infections caused by free-living amoebae of the
Acanthamoeba genus, the present study aimed to evaluate the anti-Acanthamoeba
activity of metal complexes (CM), their potential synergistic effect when associated with
chlorhexidine by the checkerboard test on Acanthamoeba castellanii trophozoites
(ATCC 50492), as well as the evaluation of the cytotoxic potential against rabbit corneal
cells (SIRC - ATCC CCL-60). In viability assays with A. castellanii, the most active CM were
MP2 and MP4, which showed high amoebicidal activity, with a 50% inhibitory
concentration (IC50) of 31 uM and 6.3 uM, respectively. When associated with
chlorhexidine, MP2 and MP4 showed synergistic activity at concentrations 4x lower
than the concentrations defined as 90% inhibitory concentration (IC90). MP2 and MP4
proved to be little cytotoxic at concentrations corresponding to the IC50. Furthermore,
previous studies with protozoa, such as Leishmania spp., demonstrated death by
apoptosis of the same CM evaluated in the present work and with action on the
enzymes thioredoxin reductase and cysteine protease, which suggests that MP2 and
MP4 may act in a similar way against Acanthamoeba spp.
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Abstract

Acanthamoeba keratitis (AK), is a severe and progressive corneal infection, frequently
associated with contact lens use. Treating this infection is particularly challenging due
to the lack of specific drugs and the pathogens' resistance to standard therapies.
Consequently, the combination of different antimicrobials is often necessary to attempt
to eradicate the corneal infection. Recent studies have shown the effectiveness of
metal-based compounds against protozoa, suggesting a new therapeutic approach.
This study aimed to evaluate the amoebicidal activity of metallocomplexes in
combination with chlorhexidine and the cytotoxicity to topical ocular application. Eight
metallocomplexes were screened against Acanthamoeba castellanii trophozoites (ATCC
50492). The cytotoxicity on rabbit corneal cell line (ATCC—CCL 60) was performed. The
compounds showed high amoebicidal potential, with inhibition of trophozoite viability
above 80%. Observational analysis of the combinations through optical microscopy
revealed the presence of cellular debris and hypervacuolated, granular, and rounded
trophozoites, indicative of cellular stress. The MT3 and MT4 compounds showed mean
inhibitory concentration (IC50) of 2 uM and 4 uM, respectively, and lower than
chlorhexidine, which is close to 10 uM. The results showed that all prospective
compounds exhibited synergistic interaction with chlorhexidine by the Checkerboard
method. In vitro evaluation with corneal cells demonstrated low cytotoxicity of the
metallocomplexes evaluated. Compounds MT3 and MT4 have potential for future
application in developing ophthalmic formulations against Acanthamoeba keratitis
and its use in Multipurpose solutions is highlighted.
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Abstract

Acanthamoeba keratitis (AK), is a severe and progressive corneal infection, frequently
associated with contact lens use. Treating this infection is particularly challenging due
to the lack of specific drugs and the pathogens' resistance to standard therapies.
Consequently, the combination of different antimicrobials is often necessary to attempt
to eradicate the corneal infection. Recent studies have shown the effectiveness of
metal-based compounds against protozoa, suggesting a new therapeutic approach.
This study aimed to evaluate the amoebicidal activity of metallocomplexes in
combination with chlorhexidine and the cytotoxicity to topical ocular application. Eight
metallocomplexes were screened against Acanthamoeba castellanii trophozoites (ATCC
50492). The cytotoxicity on rabbit corneal cell line (ATCC—CCL 60) was performed. The
compounds showed high amoebicidal potential, with inhibition of trophozoite viability
above 80%. Observational analysis of the combinations through optical microscopy
revealed the presence of cellular debris and hypervacuolated, granular, and rounded
trophozoites, indicative of cellular stress. The MT3 and MT4 compounds showed mean
inhibitory concentration (IC50) of 2 uM and 4 uM, respectively, and lower than
chlorhexidine, which is close to 10 uM. The results showed that all prospective
compounds exhibited synergistic interaction with chlorhexidine by the Checkerboard
method. In vitro evaluation with corneal cells demonstrated low cytotoxicity of the
metallocomplexes evaluated. Compounds MT3 and MT4 have potential for future
application in developing ophthalmic formulations against Acanthamoeba keratitis
and its use in Multipurpose solutions is highlighted.
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Abstract

The type Il cannabinoid receptor (CB2) receptor has emerged as a promising molecular
target in the development of new drugs for diseases associated to inflammatory
processes and CB2 agonists have analgesic and anti-inflammatory properties.1 With the
acquisition of the crystal structure of the CB2, in silico molecular docking techniques
bring a promising perspective for structure-activity relationship studies using a
target-based. Given this, this research aimed to apply molecular docking analysis to
diverse chemical libraries, which include known CB2 agonists, B-caryophyllene
derivatives, and hypothetical B-caryophyllene analogs. The results were obtained using
the crystallized CB2 receptor (PDB: 6pt0)2, in order to explore the chemical space
associated with the target and identify interaction patterns between critical amino
acids in the binding site and ligands. Molecular docking of known agonists showed that
PHE183, TRP194 and PHE87 interacted by 1 -stacking and 11-T interactions, while ILET10,
SER285, THR114, SER90 and LEU182 via hydrogen bonds. Additionally, PHE117, HIS95,
ILE186, PHE94, VALI3, VAL261 and TRP258 interacted mainly through hydrophobic
bonds. These interaction patterns are consistent with the literature.3 Furthermore, a
specific binding pose of B-caryophyllene was proposed from the docking of active
derivatives4, which may guide the development of hypothetical analogs in a rational
way. Understanding the structural bases of how agonists exert activity is a crucial step
in developing more selective and potent CB2 hits.
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Abstract

Artificial intelligence (Al) has been revolutionizing the development of drugs due to its
ability to improve and optimize the process of drug discovery as a whole, reducing costs
and speeding up the launch on the market.1,2 The objectives of this study were to
identify the Al tools employed in development process of the drugs approved by both
the Food and Drug Administration (FDA) and the Agéncia Nacional de Vigilancia
Sanitaria (ANVISA). Hence, a systematic review with bibliometric analysis was
conducted using regulatory documents available in the databases of these agencies.
An algorithm was developed in the Python programming language for screening the
data and the period analyzed was from 2015 to 2024. During this period, 435 drugs were
approved, out of which 166 were screened using the algorithm to detected potential
uses of Al. Two drugs were identified after conducting manual file analysis, Veklury®
(remdesivir), approved by both the FDA and ANVISA, utilized machine learning, while
Brenzavvy® (bexagliflozin), approved only by the FDA, employed natural language
processing.

1. SCHLANDER, M. et al. How Much Does It Cost to Research and Develop a New Drug?
A Systematic Review and Assessment. Pharmaco Economics, v. 39, n. 11, 9 Ago 2021.

2. RASHID, A. Artificial Intelligence Effecting a Paradigm Shift in Drug Development.
SLAS TECHNOLOGQY, Vv. 26, n. 1, p. 3-15,17 Set 2020.
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Abstract

The structural similarity of lupeol and its derivatives with corticoids could explain their
anti-inflammatory activity. However, the mechanism of action of corticoids depends on
binding to various proteins such as globulin, which transports corticoids during an
inflammatory response. The aim of this work was to investigate the affinity of five lupeol
derivatives with globulin, among other pharmacokinetic and toxicological parameters
in silico, as a contribution to studies on their anti-inflammatory activity. The five
derivatives are molecules with C2 (1 and 2) and C30 (3, 4 and 5) modifications of lupeol,
which were designed and had their energy minimized in Chem3D®. AutoDock Vina®,
Discovery Studio® and the PDB 2V95 protein were used for docking, using a method
validated by redocking (0.4326 A) with the cocrystallized hydrocortisone ligand.
PreADMET® was used to predict pharmacokinetic parameters and PROTOX® was used
to predict toxicological parameters. The molecules did not meet Lipinski's rules, but
showed high skin permeability and could be indicated for topical or transdermal
application. In molecular docking, hydrogen, pi-alkyl and alkyl bonds were observed
between the derivatives and the amino acids Trp362, Vall7, Alal3, Arg252, [le255, Phe234
and Lys359. The binding energy was -11.2, -9.4, -10.8, -10.5 and -9.4 kcal/mol, respectively,
while that of hydrocortisone was -11.4 kcal/mol. Derivatives 3 and 4 showed inhibition of
CYP2C9 and 2C19, which may have an impact on the metabolization of other
substances. The inhibition of P-glycoprotein suggests that they may affect the
pharmacokinetics of other molecules. No algal toxicity or mutagenicity was observed,
but derivatives 1, 2 and 3 showed carcinogenic activity in rats and mice. Despite the
potential for drug interactions, the derivatives showed good affinity with globulin,
which reinforces that their anti-inflammatory action may be related to their
steroid-mimetic structure.
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Abstract

BACKCROUND: Silymarin is a mixture of flavonolignan isomers extracted from the
seeds of Silybum marianum, and was shown to have anti-Helicobacter pylori properties
in-vitro. H. pylori is a bacteria that infects the stomach of approximately 40% of the
world’'s population and is considered to be the greatest risk factor for developing
stomach cancer. Such infection is related to its virulence factors such as BabA (an
adesin), VacA and CagA (two known carcinogenic toxins), therefore, the inhibition of
these factors could potentially mean new treatment options against such bacteria and
must be investigated. OBJECTIVES: The present study aimed to evaluate the molecular
interactions established between Sylimarin compounds and H. pylori's BabA, CagA and
VacA virulence factors through molecular docking. METHODS: Molecular docking was
performed in GOLD with crystallographic structures 4ZH7 (BabA), 4IRV (CagA) and
2QV3 (VacA) obtained from Protein Data Bank (PDB) and six compounds present in
Silymarin: Silybinin, Isosylibinin, Silycristin, Isosilycristin, Taxifolin and Silydianin.
RESULTS: It was found that the highest ChemPLP scores were obtained by the
compounds capable of interacting with the following residues: Glyl191 and Ser244
present in the active site of BabA; Vall07, Phe2l9 present in the active site of CagA,;
Val266 and Pro323 of VacA. The compounds with the highest ChemPLP scores were:
Isosilybinin (57.75) for BabA, Silycristin (63.08) for CagA and Isosilybinin (54.58) for VacA,
furthermore, Silybinin, which is the compound present with the highest concentration
in Silymarin, was shown to have the second highest score for all three targets: 57.6]1,
63.01 and 53.47 respectively. CONCLUSION: The compounds present in Silymarin,
mainly Isosilybinin, Silycristin and Silybinin, were shown to interact with the active site
of both BabA and CagA virulence factors of H. pylori.
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Abstract

Intestinal parasite infections are a major public health issue that, in addition to clinical
manifestations, weaken the immune system, increasing susceptibility to other diseases.
As parasites develop resistance to existing medications, there is a growing need to
study new molecules. In this context, plants like Artemisia absinthium and Salvia
officinalis are used in traditional medicine for parasitic diseases and their majority
compound is a-thujone. Studies have shown that a-thujone inhibits the
gamma-aminobutyric acid A (GABAA) receptor, affecting chloride channel properties
and inhibiting post-synaptic frequency. The free-living nematode Caenorhabditis
elegans is a promising model for studying inaccessible larval stages in the parasite's life
cycle due to its genetic and anatomical similarities. Wild-type worms (N2) were divided
into treated and control groups, with the control group exposed to 2% DMSO and the
treated group to a-thujone at concentrations of 0.5 mM, 0.75 mM, 1 mM, and 1.5 mM.
After synchronization using a lysis solution, approximately 1500 L1 stage worms were
treated for 30 minutes in M9 buffer, then transferred to NGM plates with 200 uL of E.
coli OP50 bacteria as a food source and maintained for 48 hours at 20°C. One-way
analysis of variance (ANOVA) followed by Tukey's multiple comparisons test indicated
decreased survival, egg production, and brood size in the treated a-thujone groups at
concentrations of 10 mM and 1.5 mM. The swimming assay was analyzed using
repeated two-way ANOVA followed by Tukey's multiple comparisons test, showing
significantly decreased activity at the concentration of 1.5 mM. Apoptosis of germline
cells was evaluated using the MD701 strain, revealing an increase in apoptosis at
concentrations of 0.5 mM, 0.75 mM, and 1.0 mM of a-thujone. Our data indicate that
a-thujone has potential against parasitic nematodes, but further studies are needed to
understand its mechanisms and therapeutic potential.
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Abstract

Stigma and discrimination against individuals with Substance Use Disorder (SUD) have
remained constant over the past decades. Furthermore, this issue has been increasing
in Brazilian urban and rural areas and is mainly linked to the abuse of products derived
from Erythroxylum coca, such as cocaine and crack cocaine. In this context, the
Metabotropic Glutamate Receptor 5 (MGIUR5) is an important molecular target for
combating this disorder, and understanding the mechanism of allosteric activation and
inhibition of its seven transmembrane domain (7TM) is essential for the rational design
of more selective and safe drugs for SUD treatment. To evaluate the conformational
changes of mGIuR5 complexed with a negative allosteric modulator (NAM) and a
positive allosteric modulator (PAM) through molecular dynamics (MD) simulations,
verifying significant changes in residues and protein motifs to generate structural
insights that will aid in the development of drug candidates for human SUD treatment.
Starting from a structure obtained by Cryo-EM (PDB:6N52) of the 7TM, designing,
optimizing, and docking PAM and NAM into the apo structure and placing the best
poses in an MD simulation to evaluate the obtained conformational changes. After
obtaining a satisfactory docking, MD simulation showed distinct changes in the 7TM
structure, both in simulations with PAM and NAM. The conformational changes
observed here confirm results obtained in other experimental and theoretical works
and increase the robustness of the hypothesis of developing allosteric modulators for
SUD treatment.
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Abstract

Leishmaniasis is a neglected tropical disease that affects the world's poorest
populations. Currently, therapeutic options are highly toxic, require long treatment
regimens, and have an undefined mechanism of action. Understanding these
mechanisms will aid in the discovery of new drugs. Spin label EPR spectroscopy was
used to show that the drugs approved for the treatment of leishmaniasis, miltefosine
(MTF) and amphotericin B (AmB), cause membrane rigidity in the L. amazonensis
parasite at the same drug concentrations as inhibit the growth of the parasite.
Membrane rigidity was associated with lipid peroxidation and/or oxidation of
membrane proteins, resulting from increased formation of ROS promoted by drugs.
The membrane rigidity induced by MTF is not the result of its direct interactions with
the membrane because for short incubation periods its MTF causes fluidity. For
measurements immediately after treatment, where the incubation period is
insufficient for oxidative stress to occur, AmB also causes membrane rigidity, but this
effect was only observed for drug concentrations 100x higher. However, membrane
rigidity induced by oxidative stress was not observed in J774A.1 macrophage,
suggesting that its production of nitric oxide can intercept oxidative stress. On the
other hand, both drugs induced membrane rigidity in the Leishmania-infected
macrophage system for drug concentrations slightly above the reported IC 50 values
for amastigotes. The EPR data suggest that the membranes of the
macrophage-amastigote system can also undergo oxidative processes even without
treatment. This work also suggests that the mechanisms of antileishmanial activity of
the two membrane-active drugs are associated with their primary effects on the cell
membrane. Membrane alteration may likely result in ionic imbalance, which in turn
should affect mitochondrial membrane potential and thus increase ROS formation.

10



Quality Assurance and
Analytical Chemistry



Bioanalytical Method By Lc-Ms/Ms For Simultaneous
Quantification Of Pioglitazone, Amphotericin B And
Fluconazole In Human Plasma

Author

Camila Machado Brétas - Universidade Federal de Minas Gerais (UFMG)
Mateus Araujo Castro e Souza - Universidade Federal de Minas Gerais (UFMQG)
Juliana Machado Brétas - Universidade Federal de Minas Gerais (UFMG)
Daniel de Assis Santos - Universidade Federal de Minas Gerais (UFMQ)
Christian Fernandes - Universidade Federal de Minas Gerais (UFMQG)

Isabela da Costa César - Universidade Federal de Minas Gerais (UFMG)

Knowledge Area
Quality Assurance and Analytical Chemistry

Funding
Fundacao de Amparo a Pesquisa do Estado de Minas Gerais and Coordenagao de Aperfeicoame
de Pessoal de Nivel Superior

Keywords
antifungals, cryptococcosis, LC-MS/MS.

Abstract

Cryptococcosis is an invasive systemic fungal infection with high mortality. The
combination of amphotericin B (AMP) and fluconazole (FLU) is the most common
anticryptococcal therapy, despite the high rates of toxicity and resistance development.
In a drug repositioning study of pioglitazone (PIO) for the treatment of cryptococcosis
in @ murine model, animals treated with this drug showed a reduction in morbidity,
nephrotoxicity related to amphotericin B and fungal burden. Due to these promising
results, a clinical study has been carried out, in which patients undergoing treatment
for cryptococcosis are receiving PIO associated with antifungal standard therapy. The
clinical study was approved by the Research Ethics Committee from UFMG
(CEP-UFMQ) and by the National Research Ethics Commission (CONEP), protocol n°
17377019.0.0000.5149. A bioanalytical method using high-performance liquid
chromatography coupled to tandem mass spectrometry (LC-MS/MS) was developed for
the simultaneous quantitation of PIO, AMP and FLU in human plasma. Sample
preparation was carried out by protein precipitation, which is a simple and fast
technique. The separation was performed on C18 column (150 mm x 4.6 mm, 5 um) at
35 °C, with a gradient mobile phase containing 2 mM ammonium acetate with 0.1%
formic acid and methanol:acetonitrile mixture (70:10 V/v), at a flow rate of 1 mL/min. lons
were monitored in positive electrospray mode by Multiple Reaction Monitoring with
transitions m/z 357133 - 134.108 for PIO, m/z 924.290 » 743.300 for AMP, m/z 307134 -
220100 for FLU e m/z 366.066 - 132.074 for Indapamide (internal standard). The
bioanalytical method showed to be fast and robust and allowed the simultaneous
quantitation of all analytes within 11 minutes. After validation, patient plasma samples
will be analyzed. The study aims to correlate drug plasma concentrations with patients
clinical and laboratory indicators and to contribute to the evaluation of proposed
therapeutic schemes.
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Abstract

The peptides present in the venom and their synthetic analogues of the scorpion
species (Tityus stigmurus) have been evaluated for different therapeutic actions with
highlights for their antimicrobial (Stigmurin, StigA-8, and TsAP-2) and hypotensive
properties (TistH), which demonstrates potential for the development of new drugs.
Consequently, the development of chromatographic methods for their analysis in
different stages of drug development becomes of interest. Thus, the objective of this
work is the usage of the Quality by Design (QbD) approach for the simultaneous
analysis of 4 peptides from Tityus stigmurus through Ultra-High Performance Liquid
Chromatography combined with Time-of-Flight Mass Spectrometry (UHPLC-ToF-MS). A
full 323 factorial design was performed, in which the independent variables consisted of
the length of the analytical column, flow rate, and percentage of organic mobile phase,
resulting in 27 methods to be evaluated. From the parameters obtained from each
experiment, statistical analyses were developed using Pareto diagrams and response
surface graphs, which allowed for investigating the influence of the independent
variables on factors such as retention time (RT), resolution (Rs), and number of
theoretical plates (N), allowing the determination of the best chromatographic
condition capable of providing a number greater than 2,000 theoretical plates for all
four peptides, indicating the efficiency of the analytical column. Higher Rs values >3
were found for all critical pairs (1-2, 2-3, 3-4). The proposed method allows simultaneous
analysis in <10 minutes. The RP-UHPLC-ToF-MS method is a tool of potential
applicability for the technological innovation of peptide-based drugs.
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Abstract

Introduction: Finasteride (FNS) is a 5-alpha-reductase enzyme inhibitor used to treat
alopecia, while melatonin (MLT) is a hormone secreted by the pineal gland, which has
been extensively studied due to its antioxidant effect. Thus, combining FNS and MLT in
a topical formulation shows advantages in alopecia treatment. Objective: The study
proposes to validate a chromatographic method to simultaneously determine FNS and
MLT in skin samples to support the development of topical formulations to treat
alopecia. Methodology: The HPLC method used a mobile phase of ultrapure water and
acetonitrile at 70:30 (v/v), which flowed at 0.6 mL/min in a C18 column (reversed-phase).
The oven was kept at 30 °C, and UV detection was set at 220 and 240 nm for FNS and
MLT, respectively. The validation parameters analyzed were selectivity against skin
samples, linearity, precision, accuracy, and limits of detection and quantification,
according to the guidelines of ICH Q2 (R1) (2005). Results: The chromatographic analysis
showed a retention time of 111 and 13.6 min for FNS and MLT, respectively. The
chromatographic method was selective against skin interferents and linear in a
concentration range of 25 — 150 ug/mL (linear correlation coefficient = 0.99). The
technique was also precise, with a variation coefficient of less than 5%, meeting the
acceptance criteria of ICH. The limits of detection and quantification were, respectively,
0.62 and 0.20 pg/mL for FNS and 0.02 and 0.01 pg/mL for MLT. Recovery rates of FNS
and MLT from the skin samples (following drug extraction with methanol under 24 h of
stirring) were 100.4% and 99.6%, 98.1% and 93.9%, and 99.6% and 99.9% from the stratum
corneum, follicular casts, and remaining skin, respectively. Conclusion: The
chromatographic method was straightforward and suitable for simultaneous
guantifying FNS and MLT in skin samples.
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Abstract

Apixaban (APX) is a direct, selective, and reversible factor Xa anticoagulant used to
prevent and treat venous thromboembolic events. The present work describes for the
first time an eco-friendly capillary zone electrophoresis (CZE) methodology for
determining APX in oral dosage form. The electrophoretic conditions were optimized
according to the following parameters: concentration and pH value of the electrolyte
solution, applied voltage, and capillary temperature. The method was validated as
recommended by ICH, establishing selectivity, linearity, precision, accuracy, and
robustness. The analytical procedure was linear in the range of 10 - 125 pyg mL-1, with
correlation coefficients higher than 0.999. Moreover, the green profile of the method
was evaluated by the National Environmental Methods Index (NEMI), Analytical
Eco-Scale, Green Analytical Procedure Index (GAPI), and Analytical GREEnness Metric
(AGREE) assessment tools. The results suggest that the CZE method aligns with the
principles of green chemistry, offering a greener alternative for routine analysis of drug
quality control. Also, the method presents a low-cost analysis, using fewer organic
solvents and minimizing waste generation, when compared to technigues commonly
used in routine analysis.
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Abstract

TsAP-2 is a peptide isolated from Titius serrulatus that has an important antimicrobial
action, composed of the amino acid sequence FLGMIPGLIGGLISAFK-NH2 with a
molecular mass of 1734.0022 Da, making it promising for a new peptide-based drug.
The study aims to develop an Ultra-High Performance Liquid Chromatography
combined with Time-of-Flight Mass Spectrometry (UHPLC-ToF-MS) method using tools
such as QbD where experiments were conducted using the Box-Behnken 343 design,
resulting in a total of 15 experimental conditions. The independent factors selected for
the experiments were the chromatographic column with different technologies, the
mobile phase flow rate and the percentage of organic mobile phase. The columns
selected were Zorbax RRHD (dp 1.8 um), Kinetex (dp 2.4 um) and Zorbax Extend 300
(dp 3.5 pm). The mobile phase varied between 30, 40 and 50%, while the flow rate
varied between 0.1, 0.3 and 0.5 ml min-1. The data was statistically analyzed using
response surface methodology (RSM) and Pareto diagrams for the dependent variables
retention time, number of theoretical plates, tailing factor and retention factor. Making
it possible to determine the best chromatographic condition for analyzing the TsAP-2
peptide by UHPLC-MS/TOF.
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Abstract

The statistical treatment of linearity is the first step in conducting the validation of an
analytical method according to the criteria available in national and international
documents. From these analyses, the most suitable conditions can be established for
obtaining other parameters such as detection and quantification limits, precision, and
accuracy. This study aims to evaluate the linearity of a spectrophotometric method to
quantify ascorbic acid (CeH806). The analytical curve was obtained using 5
concentration levels (10 to 45 ug/mL), independently prepared (n = 3) in methanolic
medium, and measured randomly at 243 nm. Regression parameters were obtained
using the Ordinary Least Squares Method (OLSM). After evaluating extreme values
using the Jacknife Standardized Residual (JSR) test, the following assumptions were
assessed: normality (Ryan-Joiner test), homoscedasticity (Brown-Forsythe test), and
independence of residuals (Durbin-Watson test). According to the JSR test, an outlier
was identified that could influence the slope of the analytical curve, and thus it was
removed to improve the fit of the first-obtained curve (y = 0.0558x - 0.1526). Upon
evaluating the assumptions, it was found that the residuals follow a normal distribution
(Regq = 0977 > Rcrit = 0.935), are independent (d = 143 > dU = 1.35), and exhibit
homoscedastic behavior (tL = 0.33 < tcrit = 0.75). After evaluating the assumptions
required by OLSM, an analysis of variance was conducted, revealing that the regression
is significant (Fcalc = 186.6 > Fcrit = 4.7) and that there was no deviation from linearity
(Fcalc= -2.82 < Fcrit = 3.86) upon verification. A new regression equation was obtained
as y = 0.0576x - 0.1854, with improved residual fitting of R2 = 0.992 to R2 = 0.999,
resulting in a more accurate curve after statistical treatment. In conclusion, the
analytical method demonstrated good linearity for the determination of Co6H806 in the
proposed range and shows potential for validation.
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Abstract

Levothyroxine sodium (LT4) is the sodium salt of the thyroid hormone thyroxine (T4),
being indicated as replacement therapy in hypothyroid disease, where T4 levels are
insufficient. The aim of this work is to characterize the active pharmaceutical ingredient
(API) levothyroxine sodium for subsequent development of a formulation. To achieve
this, different techniques were applied: Mass Spectrometry (MS), Nuclear Magnetic
Resonance (IH and 13C NMR) Spectroscopy, Ultraviolet (UV) Spectrophotometry,
Fourier-transform Infrared Spectroscopy (FTIR) and High-performance Liquid
Chromatography (HPLC). The MS sample at 50 ug/mL was prepared in methanol, and
the spectrum showed a molecular ion at 777 m/z, corresponding to levothyroxine
molecular weight. NMR was performed in d-DMSO, and both 'H and 3C spectra
corresponded to the literature data. The FTIR performed using attenuated total
reflectance (ATR) device, scanned between 400 and 4000 cm -1, resulted in a spectrum
where it was possible to visualize the characteristic bands of the functional groups
present in the LT4 molecule. The HPLC chromatography used a mobile phase of water +
phosphoric acid : acetonitrile (70:30), rate of flow 1.0 mL/min, injection volume 50 ulL,
samples concentration 5 ug/mL and a L10, 4.6 mm x 250 mm column (at 25 °C). The
chromatograms showed similar retention time for the APl and standard samples (10.09
and 10.28 min, respectively), with the same tailing factor (1.2). The UV
spectrophotometry, scanning in the 200 to 400 nm range, with the API| and standard
samples 50 ug/mL prepared in water with pH 6, demonstrated an API spectrum very
similar to the standard, with maximum absorption at 225 nm, which matches the
literature data. Based on the data obtained, it was possible to conclude that the API is
the levothyroxine sodium, and it is suitable within the quality standards to be used in
the formulation development stage.
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Abstract

Objective: Develop a stability-indicating method for haloperidol oral solution using the
Analytical Quality-by-Design (AQbD) approach. Methodology: Haloperidol was
subjected to forced degradation under acidic, basic, thermal, oxidative, and photolytic
conditions. The development of a HPLC-DAD method with AQbD approach included
the following steps: establishing the analytical profile; applying risk analysis to identify
critical method atributes and parameters (CMAs and CMPs); selection of categorical
and numerical CMPs using factorial designs; fitting the regression model; and
determining the Method Operable Design Region (MODR), while proposing strategies
for process control. Results: Stability tests identified two degradation products of
haloperidol and methylparaben under acidic and alkaline conditions. Significant
variables in the method included flow rate, gradient elution slope, column temperature,
and mobile phase pH, affecting nine chromatographic CMPs such as resolutions,
symmetries, and capacity factors. The normal operating conditions (NOC) were defined
using a Waters Symmetry C18 column (3.9 mm x 150 mm, 5 ym) and a mobile phase of
100 mM pH 3.8 formate buffer (A) and acetonitrile (B) with the following gradient: O to 4
minutes - 10% to 50% B, 4 to 6 minutes - 50% B, 7 minutes - 10% B, and 12 minutes - 10%
B. Detection was at 246 nm, with an injection volume of 20 yL. The MODR includes flow
rates between 1.2 and 1.35 mL/min (NOC = 1.3 mL/min), a gradient slope of 10% B/min, a
temperature range of 8 to 20 °C (NOC =15 °C), and mobile phase pH variations from 3.3
to 4.3 (NOC = 3.8). Conclusion: The stability-indicating method for haloperidol oral
solution was developed, resulting in a robust method with a clear development plan.
This approach, combining statistical methods with risk analysis, enhances experimental
planning and provides a comprehensive understanding of the method to ensure the
guality of the results within the MODR.
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Abstract

In scientific literature and official compendia, various analytical methods can be found
to assess the quality of metoclopramide (MCP) pharmaceutical preparations. However,
concerns arise regarding the use of large quantities of toxic reagents harmful to the
environment, as well as the extended analysis time and high cost of equipment. In this
context, there is a growing demand for simple and low cost analytical methodologies
based on sustainable parameters in accordance to green analytical chemistry (GAC)
principles. Based on GCAC, this study aimed to develop a digital imaging-based
colorimetric (DIC) method for the determination of MCP in pharmaceutical dosage
forms. The method is based on the colour reaction produced between MCP and
p-dimethylaminobenzaldehyde (p-DMAB) under acidic conditions, in a miniaturized
system using microplates. Image acquisition utilized a portable system comprising a
light-controlled box and a smartphone. Image processing was performed using the
PhotoMetrix PRO® app, decoding colour via the RGB system. Method optimization was
conducted by Design of Experiments using a Central Composite Design (CCD) model.
The following factors were evaluated: MCP:p-DMAB ratio, p-DMAB concentration, and
final well volume. Optimal conditions determined were: MCP:p-DMAB 1.1, p-DMAB
concentration at 1.0 mol/L, and final well volume of 2.0 mL. The proposed method was
validated in accordance with official guidelines, and showed linearity, precision,
accuracy, and robustness. The developed method proves to be a promising tool aligned
with GAC principles, offering rapid analyses, low cost, high analytical frequency, and
accessible equipment.
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Abstract

Introduction: Solubility is a key parameter in pharmaceutical research and represents
one of the main causes of failure in drug discovery and development programs.
According to the Biopharmaceutical Classification System (BCS), gabapentin (GBP) is
considered a BCS class Ill drug, and its aqueous solubility has been reported as > 100
mg/mL. However, comprehensive information on its thermodynamic solubility in saline
is not readily available for practical applications in preclinical
pharmacokinetic/biopharmaceutical studies. Aim: This study aimed to develop and
validate an analytical method to quantify GBP by HPLC/UV-Vis and determine its
thermodynamic solubility in saline solution. Materials and Methods: Analytical method
validation was carried out according to the ICH Q2(R2) guideline. The analyses were
conducted using a Phenomenex Gemini® C18 column (150x4.6 mm, 3 um) (Torrance,
USA) at 30 °C on a Shimadzu® LC-20A Prominence with UV-Vis detection (Tokyo, JP).
The mobile phase was composed of aqueous trifluoroacetic acid 0.05% (pH
2.4):acetonitrile (8614 v/v) and eluted under isocratic mode (1.0 mL/min). GBP was
quantified using A = 210 nm. The thermodynamic solubility of GBP was determined by
the shake-flask method using an orbital incubator (Thoth® 6420B) at temperatures of
372 + 0.2 and 20.5 + 1.5 °C for 24 h (250 rpm). The samples were then centrifuged (12000
rom, 4 °C) for 15 min and the supernatant was diluted (1:200) before injection in
quintuplicate. Results: The method was linear in the concentration range of 0.2-0.8
mg/mL, selective, accurate, precise, and robust to small changes in column
temperature. The thermodynamic solubility of GBP was 121.5 + 3.5 mg/mL (37.2 °C) and
99.4 + 15 mg/mL (205 °C). GBP was stable in saline for up to 7 days at room
temperature (28.1 + 2.0 °C). Conclusion: An increase in temperature enhanced the
thermodynamic solubility of GBP in saline, which may have an impact on the outcome
of future studies using GBP in saline.
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Abstract

The use of ozonated oils in dermo-cosmetic and therapeutic applications has grown,
especially due to their antibacterial and antifungal effects. However, ozonation of
vegetable oils occurs without standardization using just the peroxide value (PV) as
quality parameter, adapted from vegetable oils, with divergences in the analytical
protocols applied to ozonated vegetable oils. In addition, there are few studies on the
minimum ozone dosage necessary to ensure biological activity. This work aimed to
optimize the PV methodology applied to sunflower oil with different ozone dosages (A,
B and C). Vegetable oils of sunflower (SO) and olive (OO) and ozonated (OSO and OOOQO,
respectively), in three ozone dosages, were supplied by the Philozon Co. The samples
were analyzed for their chemical characteristics: PV, acidity value (AV), iodine value (1V),
and gas chromatography (GC-MS). Viscosity, and density, as well as, the in vitro
biological activities of antimicrobial and anti-inflammatory effects were also analyzed.
The PV optimization was carried out using the Box-Behnken design, and the optimized
conditions (40 °C, 10 min, 0.9 mL of KI, 0.15 g of oil, 30% of chloroform) showed better
discrimination of the ozone dosages compared to the original method. The PV, Ay,
density and viscosity were directly proportional to the ozone dosages, and the IV was
inversely proportional. The formation of oxygenated compounds, by the ozonation
reaction, monitored by GC-MS, showed the presence of aldehydes (hexanal and
nonanal) and carboxylic acids (hexanoic acid and nonanoic acid), among the major
compounds. The intermediary ozone dosage (B, about 90 and 140 g O3/L for OO0 and
OSO, respectively) resulted in a similar MIC (Minimum Inhibitory Concentration) and
maximum anti-inflammatory effect of the highest ozone dosage (C, about 100 and 200
g O3/L for OO0 and OSO, respectively), highlighting the importance of standardizing
the ozonation process and the analytical methodology.
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Abstract

3D printing has emerged as a promising tool for the customization of medications,
aiming to meet the demand for dosage forms tailored to patient needs, such as dose
adjustments for pediatric or geriatric populations or even formulation adaptations for
veterinary use. However, in the development of 3D-printed medications, aspects related
to solubility, dissolution, and release profiles must be considered in the proposed
formulations to ensure their safety and efficacy. Allopurinol (ALO) is an anti-gout drug
with various reports in the literature highlighting the need for dose adaptation in
human and veterinary medicine. Therefore, this study aims to compare the dissolution
profiles of 3D-printed ALO 50 mg obtained by semi-solid extrusion (SSE) with
commercially available tablets (reference drug — ALORef and generic drug - ALOGen) to
elucidate the API release mechanism. The drug release profiles of the 3D printed solid
forms were evaluated using a USP ll-apparatus (Varian Dissolutor) under the following
conditions: 75 rpm; 900 mL of 0.01M HCI; 37+0.5 °C. Samples were collected between
2-60 min, and the concentration of ALO was determined by UV spectrophotometry
(250 nm). The analysis was conducted using statistical, model-independent (f2 -
similarity factor), and model-dependent techniques for the dissolution profile
comparison and fitting, respectively. Model equations, including zero- and first-order,
Hixson-Crowell, Higuchi, and Korsmeyer-Peppas were employed to match the
experimental data. 3D-printed ALO demonstrated similarity to the profiles of the
commercial tablets (f2 3D-Ref = 57, f23D-Gen = 60) and Dissolution Efficiency (DE, %)
values above 70. The Korsmeyer-Peppas was the kinetic model that best described the
release of the active ingredient for all formulations studied. The results show that the
3D-printed ALO, despite differences in dosage, excipients, and size, did not modify the
release rate pattern when compared to ALOGen and ALORef.

123



Adulteration of dried extracts of Citrus sinensis (L.)
Osbeck juice marketed in compounding pharmacies.

Author
Maria Izabel Lamego Neta - Universidade do Vale do Itajai (UNIVALI)
Tania Mari Bellé Bresolin - Universidade do Vale do Itajai (UNIVALLI)

Knowledge Area
Quality Assurance and Analytical Chemistry

Funding
Fundagao Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior - CAPES, code 001)

Keywords
cyanidin-3-O-glucoside, Citrus sinensis (L.) Osbeck, Quality

Abstract

The extract of Moro orange juice (Citrus sinensis (L.) Osbeck) has been consumed in the
form of dryextract in hard capsules, claiming to aid in weight loss, reduce abdominal
fat, lower cholesterol and triglycerides, among other benefits. Its composition includes
carotenoids, ascorbic acid, hydroxycinnamic acids, and anthocyanins, which are
responsible for the juice's color, such as cyanidin-3-O-glucoside(C3G), an active marker.
Due to the high demand for this product, patented by an Italian company and
distributed in Brazil, other manufacturers have started commercializing the dry extract,
which is sold by compounding pharmacies in hard capsule, withoutauthenticity
analysis. The samples used in this study were obtained from a compounding pharmacy
in Itajai-SC, from four different suppliers (A, B, C, andD). A Thin Layer Chromatography
(TLC) method wasdeveloped, using silica Gel GF254 plates, butanol:.water:acetic acid
(311 v/v) as the mobile phase, with detection at 254 nm and with 1%(w/V) ferric chloride.
Also, the total anthocyanin content(AMT) expressed as cyanidin-3-O-glucoside (C3G)
was determined by spectrophotometry. The samples from suppliers A and B showed a
reddish-purple color at pH 1.0 and became almost colorless at pH 4.5, the sample from
supplier C maintained a red color at both pH values, and the sample from supplier D
remained green at both pH values. ByTLC, the presence of C3G, which presented an Rf
of0.76, was only detected in samples A and B, inagreement with the pH differential test.
Therefore, 50% of C. sinensis samples sold in magistral pharmacies do not meet the
requirement for thepresence of anthocyanins. These methodologiestathat are easy to
perform and lof ow cost have provento be useful for detecting anthocyanins in samples
foC. sinensis extracts. Lack of quality controlrequirements, leads to this lack of
standardization ofproducts and consequently it is not possible togua antee
reproducibility of the therapeutic effect.
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Abstract

Acetaminophen (ACE) is frequently detected in wastewater, which is concerning due to
the potential  formation of toxic metabolites (l,4-benzoquinone and
N-acetyl-p-benzoquinone imine) during water treatment. These metabolites pose a risk
because of their high biological activity. This study proposes using phytoremediation
(PR) with S. auriculata as a strategy to remove ACE. The primary objective is to develop
and validate a chromatographic method using high-performance liquid
chromatography coupled with a diode array detector (HPLC-PDA) to assess ACE
phytoremediation. Seedlings of S. auriculata were exposed to ACE solutions (300 mL) at
concentrations of 20 and 60 mg/L for 28 days to evaluate PR efficacy. A degradation
control was also included to monitor natural compound breakdown at both
concentrations (n=5). Water samples (500 uL) were collected on days 0, 14, and 28 for
ACE analysis using HPLC (Young Lin 9100). The separation method employed an
isocratic approach with a 50:50 mixture of water pH 3 (phosphoric acid) and methanol
over 13 minutes, utilizing an C18 Inertsil ODS-3 column (40.6 x 250 mm), a flow rate of
0.5 mL/min, and an injection volume of 20 uL. ACE detection occurred at 245 nm, and a
calibration curve ranging from 0.25 to 10 mg/L was established with 8 points. Method
validation included parameters such as linearity, selectivity, repeatability, (LOD), and
LOQ. The chromatographic curve equation was y=179.93x-35.654, demonstrating
linearity (R?=0.9964) and selectivity without interference from the matrix (107.8 + 0.8%).
The method exhibited sensitivity with an LOD of 0.03 mg/L and LOQ of 0.25 mg/L.
Furthermore, the plant efficiently reduced ACE levels to below 80% within 14 days and
40% within 28 days for both concentrations, while the control group showed minimal
degradation. This research underscores the promising potential of S. auriculata in ACE
phytoremediation and advocates for the adoption of a reliable HPLC method for ACE
detection.
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Abstract

Introduction: Lurasidone (LUR) is indicated for the treatment of schizophrenia and
depressive episodes associated with bipolar disorder. It is classified as a class Il drug in
the Biopharmaceutical Classification System (BCS), where the dissolution rate is a
critical factor for bioavailability (BA). The BA of LUR increases with concomitant food
intake. Understanding the factors contributing to this increase is essential to elucidate
the mechanistic absorption of formulations. Objectives: This study aims to evaluate the
agueous solubility of LUR hydrochloride in different media to assess the impact of food
on its solubility. Methods: The thermodynamic solubility assay was conducted using
the shake flask method at 37 °C and 150 rpm in various agueous media (compendial
and biorelevant). The quantification was performed in a validated method in UHPLC.
Results: LUR exhibited poor solubility in media with higher pH in compendial medium
(potassium phosphate buffer at pH 6.8) or biorelevant mimicking the fasted state
intestinal condition (FaSSIF) at pH 6.5, and the solubility was measurable only for FaSSIF
(3 ug/mL). In contrast, for media with lower pH the solubility increased significantly. In
the compendial 01 M hydrochloric acid medium was 95 pg/mL, and fasting
state-simulated gastric fluid (FaSSGF) at pH 1.6, was 110 ug/mL. For the intermediate pH
level in sodium acetate buffer at pH 5.0, the solubility was 5 pg/mL. Conversely, in
biorelevant media mimicking fed state conditions, there was a substantial
improvement in solubility: 199 ug/mL in fed state-simulated gastric fluid (FeSSGF) at pH
5.0 and 51 pyg/mL in fed state-simulated intestinal fluid (FeSSIF). Conclusions: These
findings confirm that the positive food effect on the bioavailability for LUR could be
attributed to an enhancement in its solubility. This information helps understanding in
vivo performance, supporting formulation development, and predicting the outcomes
of bioequivalence studies.
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Abstract

LASSBiol7-36 (LB) was developed to be a drug candidate for the treatment of
Leishmaniosis and have been demonstrated efficacy against the promastigote forms of
L. major. LB pharmacokinetic (PK) in rats was described in a previous study in our
group and demonstrated the terminal half-life, clearance, and tissue distribution,
showing characteristics PK agree to other leishmanicidal drugs, although presented
low oral bioavailability. Here, formulations are developing to improve the agueous
solubility. This work aims to perform the bioanalytical validation of LB and show its
application in a pharmacokinetic pilot study in rats. A reverse phase high-performance
liquid chromatography method has been developed using C18 column (Waters) using
an isocratic mobile phase composed of water with triethylamine 0.4% (pH3), methanol,
and acetonitrile grade (45:15:40, v/v/v) at a flow rate of ImL/min. UV-Visible detector was
used at wavelength of 289 nm. Liquid-liquid extraction was employed to extract LB and
IS from 100 uL of plasma previously basified with NaOH 0.1 M. The parameters evaluated
were linearity, precision, and accuracy. A new formulation was administered by
intravenous administration (8 mg/kg) in three rats and a non-compartmental analysis
of PK was performed (PKanalix software) (Ethics Committee Approval Number
027/2023).. The accuracy of the method was >99%. The relative standard deviations intra
and interday were <6.58 and <12.13%, respectively. It was possible to quantify LB for 72 h
in rat plasma with good accuracy and precision. The compartmental analysis
demonstrated adequate results for the area under curve (49.82 + 23.72 (ug.h/mL)) and
clearance (0.48 + 018 (mL/h)) after intravenous administration. The bioanalytical
method proposed was able to describe the plasma versus time observations in rats.
Moreover, this method will be used in studying the pharmacokinetics of new
formulations, after that.
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Abstract

Tretinoin (TTN) is a drug used topically to treat skin disorders, as well as orally for
managing acute promyelocytic leukemia. Despite being approved by the FDA in 1995,
there are still no official methods or other reported method for the assay of soft gel
capsules, which is the only available oral dosage form. The objective of this study was to
develop and validate an HPLC method to assay TTN capsules, using the DoE (Design of
Experiments) approach. The pH, mobile phase rate, and column temperature were
optimized using the Central Composite Rotatable Design (CCRD). The analytical
conditions were a mobile phase composed by methanol and acidified water, pH 3.0
(90:10, V/V), at 1.2 mL/min, detection at 353 nm using a PDA detector, and an RP-C18
column. The sample preparation was optimized by the Central Composite Design
(CCD), where different levels of surfactant, temperature, and extraction times were
tested. The usual sample concentration was defined as 10 pg/mL, and the method was
validated by the |ICH guidelines. The optimized conditions resulted in a
chromatographic run of 12 minutes. The method was linear in the range of 2.5-30
ug/mL; accuracy values was within the range of 98 to 102% (n=9) and the RSD values in
the precision study were < 2%. Stress test was used to assess the method specificity,
and the TTN peak remained pure and it was not affected by the degradation products,
by the excipients or by isotretinoin, demonstrating the method's specificity. The
robustness was evaluated using the CCD and the results indicated that minor
alterations in the analytical factors did not affect the results. In conclusion, a
stability-indicating HPLC method to assay TTN soft gel capsules was successfully
developed and the DoE approach was crucial in determining the best analytical
conditions. To the authors best knowledge, this is the first method provided in the
literature to assay this product and can be used in routine and in stability studies.
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Abstract

Introduction: Degradation processes play a crucial role in the decomposition of
pharmaceutical compounds, revealing molecular stability under adverse conditions
beyond accelerated tests. Beta-blockers exhibit variations in degradation under
physical and chemical stress conditions, highlighting the need to understand their
different reactivities. In silico tools can be used to elucidate reactivity that may influence
the stability of these drugs. This study aimed to deepen the understanding of chemical
structure changes in 5 beta-blockers (Atenolol, Carvedilol, Metoprolol, Nadolol, and
Propranolol) during degradation under the influence of UVA light, acidic and basic
hydrolysis. Methodology: The beta-blockers (12.5 mg) were weighed and dissolved in a
25 mL volumetric flask with methanol, obtaining a concentration of 500 ug/mL. Then,
the degradation of the drugs was performed for photolytic tests (UVA) and acidic (0.1
mol/L HCI) and basic (01 mol/L NaOH) hydrolysis, which were analyzed by
high-performance liquid chromatography (HPLC).. Results and Discussion: The
beta-blockers CARV and NAD showed high susceptibility to UVA photodegradation,
indicating that exposure to UVA radiation results in significant degradation of these.
This finding underscores the importance of protecting these medications from light to
maintain their efficacy. On the other hand, when subjected to degradation by acidic (0.1
mol/L HCI) and basic (0.1 mol/L NaOH) hydrolysis, the drugs were susceptible to this
forced degradation but showed greater stability, indicating higher robustness under
extreme pH conditions, which is essential for formulation and storage. In silico studies
allowed the identification of specific degradation sites in each molecule, elucidating
the observed effects. This data is crucial to understanding the behavior of beta-blockers
under different degradation conditions and to developing more stable formulations.
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Abstract

Dillapiole is the major substance in the essential oil of the Amazonian species Piper
aduncum. The oil from this species has antifungal, antibacterial, insecticidal, and
anti-inflammatory activity. Despite its bioactive potential, dillapiole has limitations due
to low solubility, bioavailability, and high volatility. Inclusion complexes with
cyclodextrins may be an alternative to reduce these factors that hinder the
development of a pharmaceutical product. The aim of the study was to prepare
inclusion complexes of dillapiole with B-cyclodextrin (B-CD) and
Hydroxypropyl-B-cyclodextrin (HP-B-CD), evaluate the physicochemical properties, and
antibacterial and antibiotic-modulating action. Inclusion complexes were prepared
with B-CD and HP-B-CD by physical mixing, kneading method, and slurry method. In
silico studies of inclusion complexes were performed by molecular dynamics and
binding free energy calculations. Physicochemical characterization was done by
Fourier-transform infrared spectroscopy, scanning electron microscopy, X-ray
diffraction, thermogravimetry, and differential scanning calorimetry. The antibacterial
activity was expressed as minimum inhibitory concentration (MIC), and the
antibiotic-modulating activity with subinhibitory concentration against Escherichia coli,
Streptomyces aureus, Pseudomonas aeruginosa, and Enterococcus faecalis. The results
revealed that dillapiole with cyclodextrins were able to successfully form inclusion
complexes with higher interaction energy between dilapiol and B-CD of -18.99 kcal/mol.
MIC values showed higher antibacterial activity of the complexes. In combination with
antibiotics, it was possible to observe a potential synergistic effect of inclusion
complexes mainly against S. aureus and E. faecalis when combined with ampicillin and
vancomycin. Inclusion complexes with dillapiole represent an interesting alternative in
efforts to combat infectious diseases and bacteria resistant to current antibiotics.
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Abstract

Introduction: The notorious growth and innovations in technology applied to micro
and nanoparticles, focused on medicinal plants and green chemistry, are contributing
to the development of new materials aimed at the herbal medicine industry.
Objectives: To characterize plant particles fromm the leaves of Ziziphus joazeiro
(juazeiro). Methods: The micro and nanoparticulate plant sample was supplied by the
Foundation for the Support of Biotechnology and Technological Innovation in Health.
The physical and morphological characterization of the sample was carried out using a
DTA-60 simultaneous analyzer (Shimadzu), microscopic analysis by Morphologi (G3SE,
Malvern) and nanoparticle tracking analysis (NTA, NanoSight NS300, Malvern). Results:
The thermal analyses were carried out at a heating rate of 5 °C/min. The Differential
Thermal Analysis curve showed three exothermic peaks at 338.23, 447.09 and 496.17 °C
with energies of 514,115 and 3.24 kJ/g, respectively. In the thermogravimetric curve, the
three peaks showed mass losses of 1.709, 0.434 and 0.380 mg, corresponding to 79.74%.
The analyses obtained by Morphologi revealed a total of 19861 particles, highlighting
the sizes of <6.25 um (41.10%) and >150 um (0.73%), with volumes of 0.02% and 44.91%,
respectively. Regarding the number of particles in the dispersion (19mm3), the
morphology presented was 3063 circular particles, 5946 convex and 14157 elongated.
For evaluation by NTA, a 3 mg/ml solution of the previously filtered sample (1.6 um
membrane) was prepared, in which three distinct populations could be highlighted in
the size ranges of 103, 229 and 409 nm, with a prevalence of particles in the average size
of 229 nm at a concentration of 2.71 x1007 particles/ml. Conclusions: The analytical data
obtained allowed for the characterization of the micro and nanoparticles of the juazeiro
plant drug, with a view to establishing its quality specifications and traceability.
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Abstract

In the contemporary socio-family sphere, there has been a vertiginous increase in
households with pets. This scenario raises questions about the care and safety of these
animals. As a result, innovation in the provision of services is essential in order to
establish standards to regulate the sector and guarantee the quality and safety of
products and pharmaceutical forms. This includes medicines used to treat diseases and
pre- and post-operative situations in pets, such as antibiotics, antimicrobials and
anti-inflammmatories. Within this last class are the Non-Steroidal Anti-Inflammmatory
Drugs (NSAIDs), of which we can highlight meloxicam. Meloxicam (MLX) belongs to
class Il in the Biopharmaceutical Classification System, which corresponds to drugs
with low solubility and high permeability. This low solubility gives MLX limitations in
terms of absorption in the gastrointestinal tract. In order to evaluate and simulate the
behavior of drugs in vivo, in vitro studies are carried out, dissolution assay. The scope of
this study is to evaluate the dissolution of the MLX commercial oral veterinary and
human form of MLX in compendial media. To do this, we used the US Pharmacopoeia
(USP) which describes the dissolution test for MLX and quantification by
Ultraviolet/Visible Spectrophotometry. Our preliminary results show that the dissolution
of MLX veterinary form was in the 80% range in 30 min, a value that compares with
human commercial forms of the drug. Prospects include expanding the human and
veterinary commercial forms of MLX and carrying out PBPK/PBBM modeling.
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Abstract

Stability studies aim to verify possible variations in the quality attributes of products,
under different conditions, as well as establish the expiration date and appropriate
storage conditions. Carrying out stability studies has recently become a requirement of
the Ministry of Agriculture, Livestock and Food Supply (MAPA) for requesting and
renewing the registration of some products for veterinary use. Hence, many companies
are adjusting to new regulations and must conduct stability tests on their products.
This study aims to develop and validate a visible spectrophotometric method for
quantifying methylene blue in a veterinary product.The analytical conditions used
were: ethanol as solvent, detection at 663 nm and working concentration of 2.5 ug/mL.
The analytical validation parameters evaluated were: linearity, detection and
quantification limits, selectivity, precision (repeatability) and accuracy, as recommended
by RDC 166/2017 (ANVISA). The method proved to be linear in the range of 0.25 to 5.0
ug/mL (linear correlation coefficient of 0.9996), with detection and quantification limits
of 0.22 and 0.67 ug/mL, respectively. Precision (repeatability) was demonstrated by a
relative standard deviation of 3.0 %, from analyzes performed in sextuplicate, at the
same concentration. The other components present in the product formulation did not
show absorption at 663 nm, demonstrating selectivity. Recovery values in the range of
96 to 104% were obtained for three different concentrations, showing the accuracy of
the method. Thus, it is concluded that the proposed methodology has been validated
and can be applied to quantify methylene blue in stability studies of products
containing this substance, as its degradation can be evidenced by the decrease in its
color intensity at the specific wavelength used.
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Abstract

Stability indicating methods (SIM) are used in quality assessment of medicines since
they quantify the content of active pharmaceutical ingredients and their impurities.
SIM must be suitable for intended purpose, which includes appropriate measurement
uncertainty (MU). In compliance assessment, MU play a critical role since it can lead to
unacceptable risks of false decision. This can translate in health damage for patients or
costs for the producer. MU has been gained value within Analytical Quality by Design
(AQbD) context. Our study aims to provide deep understanding of a SIM used in quality
control of primaquine (PMQ) tablets, focusing on its performance based on MU and
risks of false decision to guarantee its adequate performance during entire life cycle.
MU was estimated by Top-down and Bottom-up approaches. Global consumer and
producer risks were calculated by Bayesian approach using Monte Carlo method. Total
consumer risk was evaluated considering product stability data, shelf life and MU under
varied scenarios. AQbD was applied to SIM. The Analytical Target Profile was defined as
“The procedure must be able to quantify PMQ in a range from 80 to 120% in 5 mg
tablets in presence of its impurities considering an allowable MU of the reportable
value up to + 0,5%". Through Top-down approach, MU associated to PMQ quantification
showed upper than the target (1,25%). Related to this, global consumer and producer
risks were 0,8% and 5,3%. Further studies about total consumer risk showed valuable
data: the risk derived from PMQ quantification was the only contributor to total risk,
PMQ content at the lower specification limit leads to 70% of consumer risk and MU
halved reduces risk to 0,2%. Bottom-up approach showed that sample average weight
was the major source of uncertainty, which cannot be optimized to reduce MU. Thus,
we decided to accept this risks. Through a heatmap four procedure parameters were
elected to be investigated in a Rotate Central Composed Design.
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Abstract

Paromomycin, an aminoglycoside used for cutaneous leishmaniasis, presents
challenges in quantitative analysis due to its lack of chromophore groups. Monographs
often describe microbial assays that fail to meet criteria required by regulatory
agencies. Thus, developing an analytical method for quantifying paromomycin is
essential, and liquid chromatography with a charged aerosol detector (HPLC-CAD) is a
viable option. Analytical Quality by Design (AQbD) approach, combined with
measurement uncertainty (MU), ensures a reliable HPLC-CAD method, evaluating its
viability for quality control. This study aims to optimize a pre-existing analytical method
for paromomycin and establish its MU. The first step of this study was the definition of
MU for the previous validated assay and related substances methods through its values
of accuracy and precision. Results showed that MU for both methods were above
established target expanded uncertainty, and precision had a greater impact on results
when compared to accuracy. These divergences demonstrate the need for method
optimization, thus the application of AQbD was initiated. The Analytical Target Profile
(ATP) was defined after evaluation of the impact of the results in product quality and
efficacy, determining targets for sensitivity, specificity, precision and accuracy. With ATP
established, a risk assessment was conducted in brainstorming sessions to identify
critical responses to achieve adequate method performance, and the analytical
parameters that can affect them were represented by an Ishikawa diagram. These
parameters were evaluated in a screening Design of Experiments (DoE) through a
Plackett- Burman matrix to trial which parameters affect the analytical results. The
results allowed the construction of a method operable design region that, along with
evaluation of uncertainty, assisted in understanding the limitations of the analytical
technology and in its better implementation in the quality control of drug products.
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Abstract

Congenital toxoplasmosis (CT) is a global zoonosis caused by the vertical transmission
of Toxoplasma gondii. The absence of pediatric-specific formulations restricts the
availability of effective treatments for this disease in children. This study sought to
assess the physicochemical stability of pyrimethamine compounding formulations for
pediatric use prepared from tablets. Two formulations, utilizing different vehicles
(simple syrup or 70% sorbitol) at a concentration of 2 mg/mL were evaluated based on
their physicochemical properties (macroscopic aspects, pH, particle size, viscosity, and
conductivity) at different temperatures (5°C+2 and 25°C+2) over a period of 90 days. The
formulation containing 70% sorbitol exhibited a light opaque white color, pH values
approximately 7.7, particle size around 41 um, viscosity around 30 Cs, and conductivity
around 8.4 uS/cm at both temperatures. The suspensions prepared with simple syrup
presented a light amber color, pH values around 7.0, particle size around 44 pum,
viscosity around 30 Cs, and conductivity around 7.9 uS/cm at both temperatures. A
slight change was observed between Day O and Day 90. However, the minor variations
in the physicochemical stability study over the 90 days did not cause changes that
could interfere with the use of the formulations. Both formulations can be stored at
ambient and refrigerated temperatures, requiring thorough agitation for redispersion.
This study highlights the potential shelf life of these compounded formulations,
thereby addressing the gap in available products for the neonatal and infant
population. It also improves adherence to therapy, reduces treatment costs, and avoids
the need for frequent compounding over the three-months period assessed.
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Abstract

Chronic non-communicable diseases represent around 70% of annual deaths
worldwide, including cardiovascular diseases. Amiodarone hydrochloride (AC),
belonging to class Il of antiarrhythmic drugs, is used in patients with atrial fibrillation
and other heart rhythm disorders. The Brazilian Pharmacopoeia (FB) does not have a
specific methodology for AC dissolution tests, and the American Pharmacopoeia (USP)
recommends the use of high volumes of solvents for this test. Therefore, there is a need
to develop adequate tests for quality control for this drug, in tablets. This study aims to
carry out physical and physical-chemical tests for the quality control of tablets
containing AC, as well as evaluating the pharmaceutical equivalence between the
specialties available for consumption in the country. The physical tests were carried out
in accordance with what was recommended by FB (2019), evaluating: weight
uniformity, friability and disintegration. To develop the dissolution method, a fractional
experimental design was carried out as screening to generate the Pareto chart and
analyze the significance of the variables studied: pH, concentration of sodium lauryl
sulfate (LSS), volume of reaction medium and rotations per minutes (rpm). The
Doehlert matrix response surface methodology was applied to optimize the ideal
dissolution conditions: 500 mL of water with (pH = 5.5), LSS (1%) and 100 rpm. The
optimized method was validated and applied to reference, generic and similar
medicines containing AC. The kinetic order, dissolution efficiency (DE) and
independent models (f1 and f2) were calculated. The kinetics were first order and
pharmaceutical equivalence was proven. The dissolution profiles were constructed with
a release percentage of at least 80% in 30 minutes of testing, with an DE between 40
and 45%, higher than that recommended by USP. Therefore, this study contributed as a
significant advance in the area of pharmaceutical analysis, especially for FB.
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Abstract

Luliconazole, is an imidazole antifungal medication. As a 1% topical cream, It is
indicated for the treatment of athlete's foot, jock itch, and ringworm caused by
dermatophytes such as Trichophyton rubrum, Microsporum gypseum, and
Epidermophyton floccosum. The objective of the study is to determine the chemical
kinetics of degradation of the antifungal Luliconazole when subjected to the
photodegradation process (UV-A radiation) at established times (5,10,15,30,60,90, 120,
240 and 360 min). The experiments were performed using high-performance liquid
chromatography using the following chromatographic conditions: mobile phase
consisting of a mixture of acetonitrile 90% and 0.3% (v/v) triethylamine solution (pH 3.3)
(60:40 v/v) at a flow-rate of 1.1 mL/min -, analytical column c18 (reverse phase) c18
maintained at 55°C; injection volume of 20 pL, the run time was 15 min and uv
detection at 296 nm. From the results obtained, it was possible to verify that the
photodegradation kinetics of luliconazole in methanolic solution obeys the second
order of reaction, demonstrating that if the concentration is doubled, the reaction rate
will increase by 2n. From the degradation of luliconazole under photolytic conditions, it
was possible to verify the formation of a major degradation product of the drug. The
results found in this study demonstrate the need to protect the drug luliconazole
during the manipulation and production of its pharmaceutical forms.
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Abstract

Cephalosporins, similar to penicillin, contain a B-lactam ring that interferes with the
synthesis of the bacterial cell wall, being effective against infections caused by
Gram-positive and Gram-negative bacteria. The aim of the studies is to investigates the
stability and reactivity of six cephalosporins (ceftriaxone, ceftiofur, cephalothin,
cefadroxil, ceftazidime and cephalexin) under conditions of the acid degradation (HCI
0.1 mol L-1) and to compare and observe differences in molecular reactivity. The
quantification of drugs was carried out using pharmacopeial scientific methods by
high-performance liquid chromatography and molecular modeling in silico studies. The
chemical reference substances (CRS) of the medicines were purchased from the
Brazilian Pharmacopoeia (Brasilia-DF, Brazil). The equipment for quantitative
determination was a Shimadzu Prominence® liquid chromatograph (Kyoto, Japan)
with LC Solution V. 1.24 SP1 management system. Chromatographic separation was
performed using an Agilent Zorbax® C-18 reversed-phase column (250 X 4.6 mm x5 um
ID) and the chromatographic conditions were specific for each cephalosporin.
Computational analyzes were performed using Spartan 08® version for Windows
(Wavefunction, Inc., USA). The results showed that the drugs ceftriaxone and
cephalothin had higher delivery rates compared to ceftiofur, cefadroxil, ceftazidime and
cephalexin in acidic conditions. The results demonstrated that the drugs ceftriaxone
and cephalothin showed higher degradation rates compared to ceftiofur, cefadroxil,
ceftazidime and cephalexin under acidic conditions. It was concluded that the specific
structural characteristics of these cephalosporins can influence the degradation of the
drugs. The results of these studies may be useful in understanding reactivity behavior
in the cephalosporin class.
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Abstract

Nitrosamines (NAs) were not included in pharmacopeial methods or guidelines by
regulatory authorities until July 2018, when the European Medicines Agency (EMA)
became the first to announce a recall of Angiotensin |l receptor blockers (ARBs)-based
products. Losartan potassium was the first in a new class of potent ARBs, well-tolerated
in the treatment of hypertension. The purpose of stability testing is to investigate how
the photodegradation (UVA) of the drug substance (DS) losartan changes with time
under the influence of the presence and absence of the following NAs:
Nitrosodimethylamine (NDMA), Nitrosodiethylamine (NDEA), Nitrosodiisopropylamine
(NDIPA) and Nitrosobutylamine (NDBA). The photodegradation of losartan by direct UV
photolysis was carried out using a concentration of 4 mg mL-1 and exposure to a UVA
lamp for 12 hours. The results were obtained through reverse phase high-performance
liquid chromatography (RP-HPLC). The average residual concentration after the forced
photodegradation process in the absence of NAs was 94.05% + 2,]10. The final
concentration of losartan after the photodegradation process in the presence of 100
ppm (Mg.mL-1) were 87.64% + 1.35%, 88.88% + 5.19%, 89.06% * 1.19%, and 80.20% * 1.52%
for NDMA, NDEA, NDIPA and NDBA, respectively. According to the T-test statistical
treatment, the results obtained are within the significance range (p<0.05), indicating
the significance of the presence of NAs in the photodegradation process of losartan.
The stability-indicating test of losartan in the presence of NAs demonstrates the
importance of considering NA contamination during the stability testing of DS
losartan-based products.
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Abstract

To achieve success in pharmacological treatment, a drug must be effective and safe.
Stability is essential to maintain these characteristics, preventing the loss of therapeutic
effect and exposure to toxic degradation products. Regulatory agencies worldwide
advocate the development of stability-indicating methods (SIM) that are selectives for
the drug and allow the quantification and identification of degradation products (DP).
These methods are developed through forced degradation studies, where the drug is
subjected to stress conditions. There is no SIM for the drug Clofazimine (CLZ), used in
the treatment of leprosy, a neglected and endemic disease in Brazil. CLZ is a drug with
poorly solubility, which presents a significant challenge for degradation studies
development. In this context, the focus of this work is obtaining the best degradation
condition for lipophilic drug with the help of in silico prediction platforms and
chemometric tools. The methodology comprises three parts: i. predictive degradation
analysis, which includes the in silico prediction of DPs and degradation pathways; ii.
development of an experimental design to establish the best degradation condition for
the drug; iii. degradation study properly, forced degradation assays in solution, and
characterization and quantification of DPs by HPLC-DAD. An SIM was developed and
validated using HPLC-DAD, with a C8 column 250x4.6 mm, 5 um. Furthermore, the
principal component analysis (PCA) could determine the best condition for DP
formation at an ideal solubility level for the drug, ensuring consistency in the mass
balance conducted to confirm the degradations. The drug was subjected to alkaline,
acidic, and oxidative degradation, resulting in the formation of a total of 6 DPs, as
confirmed by method validation. Thus, the developed SIM can be used in stability and
pharmaceutical improvement studies for poorly solubility drugs, ensuring the quality of
the medication distributed to the population.
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Abstract

Nitrofurantoin (NTF) is a widely used antibiotic for treating urinary tract infections. NTF
is available in oral formulations, such as capsules, tablets, and solution. However, in
Brazil, there is currently no commercial availability of oral liquid formulations, despite
being listed in the National List of Essential Medicines. For patients who have difficulty
swallowing solid oral formulations, especially infants and young children, hospitals and
compounding pharmacies often prepare extemporaneous liquid formulations. To
evaluate the stability of these oral liquid formulations containing NTF under varying
conditions of temperature, pH, and light, an analytical method was developed using
High-Performance Liquid Chromatography (HPLC-DAD). The method aimed to be
environmentally friendly by employing solvents with lower toxicity and minimal waste
generation. The mobile phase consisted of H20 (90:10), with a ZORBAX® Eclipse XDB
C18 5um 4.6 x 250 mm column, flow rate of 1.0 mL/min, and temperature set at 25°C,
with an injection volume of 10 yL. The chromatographic run time was 12 minutes, with a
retention time of 10.7 minutes for NTF. The performance of this method aimed to
evaluate the stability of NTF by detecting potential degradation products or changes in
content over time. Extemporaneous formulations provide a viable alternative but
require careful preparation and monitoring to ensure safety and efficacy.
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Abstract

Osteomyelitis, a severe bone infection, poses a significant challenge to public health,
resulting in thousands of hospitalizations annually. Conventional treatments have
limitations such as the need for multiple surgeries and the risk of reinfection. Thus, the
development of biodegradable biomaterials emerges as a promising approach. This
study developed and evaluated an electrospun membrane of Poly(L-co-D,L lactic
acid-co-trimethylene carbonate) (PLDLA-co-TMC) containing vancomycin (VAN) and
simvastatin (SIN) to combat infection and improve bone regeneration in osteomyelitis
treatment. The PLDLA-co-TMC polymer was synthesized, and electrospun membranes
containing VAN and SIN were characterized using techniques such as Fourier
Transform Infrared Spectroscopy (FTIR), Thermogravimetric Analysis (TGA), and
Differential Scanning Calorimetry (DSC), in addition to microbiological assays and drug
release studies. The synthesis of drug-loaded membranes was successfully performed
according to the established protocol. Analyses confirmed the presence of drugs in the
electrospun membrane without chemical interaction. In microbiological testing,
membranes containing VAN or both drugs showed inhibition against Staphylococcus
aureus growth. Drug release was characterized by an initial rapid release phase
followed by sustained release. The membranes exhibited a better fit to the
Peppas-Sahlin release kinetics model, with diffusion playing a more significant role.
This study suggests the potential of PLDLA-co-TMC membranes containing VAN and
SIN for osteomyelitis treatment, with preliminary results indicating efficacy in bacterial
inhibition.  Further evaluations, including interleukin-6 (IL-6) dosage and
histomorphometric analyses in Wistar rat tibia after osteomyelitis induction and
treatment with the membranes, are ongoing to confirm the efficacy and safety of this
biomaterial in osteomyelitis treatment.
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Abstract

Introduction: Microneedles (MN) are minimally invasive structures that pierce the
stratum corneum, creating microchannels for administering drugs to blood capillaries
(1). Propolis (PRP) has antibacterial, fungicidal, antioxidant, anti-inflammatory, antiviral
and immunostimulating activities (2). Therefore, this work aimed to evaluate the
morphology of MN composed of polyvinylpyrrolidone and polyvinyl alcohol, without
poloxamer 407 (P407) for PRP delivery. Methods: In the production of the molds, a
cartridge of DermaPen® microneedles with 36 MN, each 2 mm long, was used. The
molds were prepared from polydimethylsiloxane (PDMS) by mixing part of the catalytic
agent with part of the silicone base in a ratio of 1:6. Formulations were developed with
varying concentrations of polymers (PVA, PVP and P407) and ethanolic propolis extract
(EPRP) from a polymeric matrix. The MN were analyzed macroscopically and
microscopically (optical microscopy), evaluating flexibility, integrity, homogeneity and
presence of bubbles. Results: The molds developed were inverse replicas of the master
structure, presenting white to transparent color, flexibility and ease of removal of the
MN. After drying, the formulations were more easily removed from the molds than
those previously prepared with P407 (2). MNs without P407 were more rigid,
homogeneous and intact, with fewer bubbles, and were easier to remove from the
molds compared to those containing this polymer. Conclusion: Molds were
successfully developed from PDMS. The MN presented good appearance, solid
structure, uniform composition and easy removal from the molds. The absence of P407
resulted in more rigid, homogeneous, intact MNs with fewer bubbles, indicating a
direct correlation between these characteristics and the presence of P407.

References: (1) Bernardo AFC, Santos K, Silva DP. Rev. Saude em Foco. 2019: 62 ed. (2)
Vecchi CF, et al. Beilstein J. Nanotechnol. 2022: 13: 503-516.
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Abstract

Solid Self-emulsifying drug delivery systems (S-SEDDS) are anhydrous oral formulations
composed of lipids, surfactants, cosolvents, cosurfactants and a solid carrier. The
agitation of digestive motility forms a translucent emulsion with an extensive surface
area for bioactive compounds to be released and absorbed. Flaxseed oil is a natural
source of bioactive compounds and unsaturated fatty acids. Furthermore, potential
health benefits, such as reducing cardiovascular diseases, have already been attributed.
This study aimed to evaluate the release of free fatty acids in S-SEDDS formulations
with and without polyvinylpyrrolidone (PVP) K-90 precoating. Fourteen S-SEDDS
formulations (F1 to F14) containing different surfactant mix (PEG-40 and Span®© 80),
linseed oil, solid carrier (Neusilin® US2, Fujicalin®, 11 mixture of Neusilin®
US2:Fujicalin®, or Aerosil® 200), and PVP K-90 ratios were evaluated by in vitro
simulated digestion as described by the INFOGEST protocol, with some modifications.
The assay includes the oral, gastric, and intestinal phases, and the free fatty acid levels
were calculated at the end of the whole process. The S-SEDDS containing PVP K-90
presented higher release rates (28,87 to 73,76%) when compared to formulations
without precoating (6,51 to 35,61%). The low results in non-precoated S-SEDDS may be
due to the lipid formulations migrating deeper into the pores of the carriers. PVP K-90
may have blocked the internal regions, promoting the fast release of linseed oil from
the superficial pores. Applying a PVP coating to the solid carriers significantly
enhanced the release extent from S-SEDDS. The results should allow the optimization
of formulations in technological and biopharmaceutical aspects, providing an
improved system to release bioactive compounds.
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Abstract

Photodynamic therapy (PDT) is a non-invasive treatment that consists of the use of a
photosensitizer (PS), such as Protoporphyrin IX (PplX), a source of light and the oxygen
in the tissue. PpIX is commonly used for its ability to accumulate into tumoral cells and
for its phototoxicity. However, due to its physicochemical characteristics and
self-aggregation property in the physiological environment, its incorporation into
pharmaceutical formulations constitute a challenge. Therefore, the aim of this work
was to investigate the solubility of PplX in different solvent systems, using the
shake-flask method, for further application in the development of new pharmaceutical
systems containing PplX. Ca 10 to 25 mg of PplX, disodium salt, was placed in 25 mL of
the solvent (water, 50% ethanol (v/v; EtOH50); 77% ethanol (v/v; EtOH77); absolute
ethanol (EtOHabs) and polymeric systems containing 10% (w/w) poloxamer 407 (P407)
in water, EtOH50 or EtOH77). The systems were stirred (100 RPM) in an orbital shaker at
37 + 1 °C. Samples were collected at specific times over 96 hours and the PplX was
determined by using a method previous validated (R = 0.9973). All the analyzes were
performed in triplicate. Although the test was performed through 96 hours, the
equilibrium of dissolution was already observed after 8 hours of testing. Therefore, at
this time, the amount of PplIX in solution was found to be 0.450 *+ 0103 mg/mL in
EtOH50; 0.430 + 0.010 mg/mL in EtOH77; 0138 + 0.003 mg/mL in water; 0.593 + 0.063
mg/mL in aqueous solution of 10% (w/w) P407; 0.503 + 0.043 mg/mL in EtOH50 solution
containing 10% (w/w) P407; 0.507 + 0104 mg/mL in EtOH77 solution containing 10%
(w/w) P407 and 0.070 + 0.006 mg/mL in EtOHabs medium. Therefore, water and
absolute ethanol were inappropriate solvents for dissolving PplX. Moreover, the system
containing water and P407 demonstrated to be the most promising medium for
further applications in pharmaceutical systems.
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Abstract

Introduction: Eprinomectin (EPR) is a semisynthetic derivative of the avermectin
group, which displays therapeutic efficiency against endo and ectoparasites.
Bioadhesive polymers such as carbomers and thermoresponsive ones like poloxamers,
have been used to develop controlled drug delivery systems and to enhance
bioavailability. This work aimed to prepare a topical formulation and evaluate its
cytotoxicity against A. salina. Methods: Two polymeric systems containing EPR (0.5%,
w/w), which differ by the type of Carbopol, were prepared: F1 was composed of
isopropanol (15%, w/w), poloxamer 407 (17.5%, w/w), and Carbopol 934P® (0.3%, w/w); F2
was composed of isopropanol (15%, w/w), poloxamer 407 (17.5%, w/w), and Carbopol
974P® (0.3%, w/w); These formulations were also prepared and used as blank, but
without EPR (Flb and F2b). All formulations were evaluated for density and Tsol/gel. To
investigate the in vitro cytotoxicity, in a container with saline solution (NaCl; 0.1 mol/L),
at 25 °C, cysts of the A. salina were added, illuminated with white lamp, in order to
attract the A. salina, which hatched after 24 h. Afterwards, about thirty nauplius were
transferred to each Petri dish containing 3.0 mL of saline solution and 1.0 mL of each
formulation, separately. In the control group, the nauplius were incubated only in saline
solution. After 30 and 60 min of exposure, the nauplius were evaluated for survival rate.
Results: The negative control showed 100% nauplius survival after 30 min and 98.21 +
257% after 60 min. For formulations F1 and F2, 100% of the died after 30 min of
exposure, indicating a total survival rate of 0%. However, for formulations Flb and F2b,
about 96.70 + 3.70% survived after 60 min. Conclusion: It was possible to prepare and
characterize the formulations and evaluate their in vitro activity against A. salina.
Formulations F1 and F2 showed to be cytotoxic against the microorganisms evaluated.
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Abstract

Fungal keratitis (FK) is a challenging eye infection with limited treatment options,
potentially leading to blindness if not managed effectively. The aim of this work was to
develop a hydrogel ophthalmic lens (HOL) containing amphotericin B (AmB) as a
potential alternative for FK management. The HOL was produced from a 20% (wW/V)
poly(vinyl alcohol) solution, incorporating 150 mg sodium trimetaphosphate (STMP) and
1,5 M sodium hydroxide. The solution was maintained at 80 °C followed by the addition
of 0.5 mL of a methanolic solution of AmB (7 mg/mL). The HOL was then dried and
crosslinked at 25 + 2°C. The release profile of AmB from the HOL was assessed in
artificial tear fluid at 37 * 2°C over 24 hours at 100 rpm. Samples of T mL were
periodically withdrawn and replaced with 1 mL of artificial tear fluid to maintain
constant volume and sink conditions. AmMmB concentration was quantified by
spectrophotometry using a previously validated method. The release study showed
increasing AmB concentrations from 1 to 12 hours, reaching 8.26 * 1.10 ug and 34.66 *
5.48 g, respectively. After 12 hours, the release remained constant at approximatively
3466 + 548 ug, indicating that the HOL had reached a steady state, with an overall
release profile of 58.24 + 13.51%. The release kinetics of AmB from the HOL followed a
first-order process, suggesting a dissolution driven release mechanism governed by
drug concentration. At 24 hours, the AmB concentration was 30.92 + 5.23 ug/mL, which
is promising since the minimum inhibitory concentration against Candida albicans
(ATCC 90028), a primary strain responsible for FK, is 0.25 ug/mL. The developed HOL
demonstrated a suitable release pattern and stability, supporting its potential for
further in vitro and in vivo studies to evaluate its effectiveness FK.
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Abstract

Polymers are extensively used in the development of new biomaterials. In this sense,
polymeric membranes containing mucin can be used to simulate the interactions
between formulations and mucin biological layers. We developed a membrane to
assess the residence time of formulations by considering mucoadhesiveness, viscosity,
and tear flow clearance on the "OphthalMimic" device. Different compositions were
evaluated to obtain the membranes with the higher resistance and sensitivity.Three
membranes were developed with different proportions of Poloxamer and Mucin-type Il:
M1 (PLX 0.5% + MUC 0.5%); M2 (PLX 1.0% + MUC 0.5%); M3 (PLX 0.5% + MUC 1.0%). All of
them also contain 2.5% gelatin, 10% polyvinyl alcohol in HEPES buffer at pH 7.4. Four
formulations were tested using varying test times and tear flow with different protocols:
PLX16 (Fluconazole 0.2% + Poloxamer 16%); PLX16C10 (Fluconazole 0.2% + Poloxamer 16%
+ Chitosan 1.0%); NEMOX (nanoemulsion containing 5% Moxifloxacin Hydrochloride and
Poloxamer 5%); CONTROL (Propylene Glycol containing 5% Moxifloxacin). Flow rates
were tested at T mL/min and 0.5 mL/min. The test was conducted with 5 min of
continuous flow or with T min without flow followed by 4 or 9 min of continuous
flow.The drainage of fluconazole over 1 mL/min for 5 minutes with PLX16 and PLX16C10
resulted in the following: M1(65%+14.0 and 27%*9.7); M2(58%+6.5 and 38%+8.8);
M3(55%+6.2 and 27%*10.2). In M3, when the protocol was 1+4 min at 1 mL/min, the
drainage were 54%+12.3 and 35%*11.6. When the flow was reduced to 0.5 mL/min, in M3
were 35%+7.6 and 20%+3.4. Extending the test time to a 1+9 min with 0.5 mL/min in M3,
showed drainage rates of 65%=11.1 for PLX16, 38%*8.1 for PLX16C10, 76%+6 for CONTROL,
and 59%*9 for NEMOX.The membrane demonstrated increased resistance to reduced
flow rates, allowing for prolonged testing duration. This enhanced performance
resulted in greater sensitivity in distinguishing ophthalmic formulations and improved
test efficacy.
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Abstract

Polymers derived from cellulose have been used in various areas as viscosity modifiers,
stabilizers, thickeners, in the pharmaceutical, food and personal care products
industries and others. Nowadays, the treatment of skin lesions is a challenge for the
pharmaceutical industry, leading to the search for the development of new materials,
such as cellulose derivatives. One of these derivatives is hydroxypropyl methylcellulose
(HPMC), which is biocompatible, biodegradable and an excellent thickening agent. The
present work aimed to evaluate the potential of HPMC derivative gels for biological
application, with a focus on tissue healing, as well as the study of these biopolymers
through biocompatibility, toxicity, physicochemical and rheological characterization
tests . The biocompatibility of the selected polymers was evaluated by the agar gel
diffusion test, which allows visualizing the loss of neutral red dye by non-viable cells.
HPMC derivatives (KF and MF, with different modifications) were tested at a
concentration of 2% (w/w) and as a negative control, the aqueous dispersion of
Carbopol 940® at a concentration of 0.5% (w/w), in the L929 cell line. The polymer
dispersions were characterized by oscillatory measurements to verify the viscoelastic
properties of HPMC. The HPMC derivatives at 2% presented a liquid viscoelastic
behavior. Using alternative methods for eye/skin irritation, the results suggest that none
of the polymers showed irritation in in-vitro tests. In this way, cellulose derivatives with
pharmaceutical specifications were obtained, capable of replacing commercial
carbomers such as Carbopol and it seems to have high healing potential (correlated to
viscosity) in accordance with biocompatibility results.
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Abstract

Dacarbazine (DTIC) is the drug of choice for melanoma treatment. However, its
systemic administration is associated with several adverse effects. Here, DTIC topical
delivery stimulated by iontophoresis is proposed to overcome such drawbacks. Hence,
this work analyzed the effect of anodal iontophoresis on DTIC cutaneous delivery. The
electrical stability of the drug was evaluated prior to the iontophoretic experiments and
demonstrated the need to add an antioxidant to the DTIC formulation at 01% (W/\V).
DTIC cutaneous permeation was evaluated in vitro for 6 h using three current densities
(010, 0.25, and 0.50 mA/cm?2). In addition, the effect of DTIC against skin cancer cells
(MeWo and WM164) was investigated for 72 hours of exposure to the drug. Anodal
iontophoresis stimulated skin drug permeation compared to the passive control.
However, the antioxidant presence reduced DTIC permeation under lower currents of
0.10 and 0.25 mA/cm?2, which was compensated by increasing the current density to
0.50 mA/cm2. At 0.50 mA/cm?2, iontophoresis enhanced cutaneous drug penetration by
7-fold (p<0.05) compared to the passive control. DTIC showed a
concentration-dependent antiproliferative effect on melanoma cell lines. Thus,
iontophoresis intensifies DTIC skin penetration in concentrations that can reduce cell
viability and induce cell death. In conclusion, DTIC cutaneous delivery mediated by
iontophoresis is a promising approach for treating melanomas and other skin tumors.

152



Exploring Lignosulfonate as an Emerging Biosurfactant

Author

Natalia Mello da Silva - Universidade Federal do Parana (UFPR)
Joslaine Jacumazo - Universidade Federal do Parana (UFPR)
Rilton Alves de Freitas - Universidade Federal do Parana (UFPR)

Knowledge Area
Pharmaceutical and Cosmetic Technology

Funding
CNPg/Fundacao Araucaria (202360297)

Keywords
Cell viability, Skin permeation, lontophoresis

Abstract

Lignosulfonates are derivatives of lignin obtained in the sulfite pulping process,
especially in the cellulose industry. About one million tons of lignosulfonate are
produced annually, most of it used for energy production through burning. Despite
this, lignosulfonates possess notable qualities including good water solubility,
antioxidant and promising surfactant capabilities. At the same time, synthetic
surfactants are widely used to stabilize formulations and exhibit high toxicity and poor
degradability, posing concerns due to their harmful effects on the human body and
environment. The goal is to increase the value of this plentiful and cost-effective
byproduct by employing it in high-value applications. This approach aims to gradually
substitute synthetic molecules with an ecological use of the product, promoting the
circular economy and aligned with UN Sustainable Development Goals. Thus, this study
aimed to carry out a characterization of the physicochemical properties of
lignosulfonate to use it as a surfactant and test it for stabilizing emulsions. Surface
tension measurements were conducted to assess its micellization properties, while
confocal microscopy and macroscopic analysis were employed to understand the
behavior of micelles/nanoaggregates and oil-in-water emulsion. The critical micellar
concentration was determined to be 16 mg/mL, with a surface excess of 1.7 umol/m2, a
surface area of 99.5 A2/molecule and a surface pressure of 252 mN/m. Micro and
macroscopic analysis revealed a formation of a hydrophobic environment and a
successful stabilization of oil-in-water emulsions. These findings suggest the formation
of nanoaggregates resembling micellar structures, resulting in reduced surface
tension, which is indicative of surfactant behavior. Ongoing investigations involve tests
regarding biological activity, aiming to further elucidate the potential applications of
lignosulfonate nanoaggregates/micelles.
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Abstract

Evidence demonstrates a lack of suitable medicines for children due to strict
regulations and the complexity of clinical trials. The Quality by Design (QbD) approach
is essential in developing medicines for children as it helps manufacturers address
issues of safety, efficacy, and palatability. Given this, the aim of this study was to address
the gap in scientific information in solid pediatric-friendly formulations by compiling
and understanding relevant studies using QbD tools. The eligibility criteria were based
on the PCC (Population, Concept, and Context) acronym, where the population consists
of pediatric patients, the concept element was based on the application of QbD tools,
and the context considered the QbD tool in predicting the influence excipients and
process parameters on the final product. The databases used were PubMed, Scopus,
and Web of Science. A total of 86 studies were identified, and 37 articles were included
in the review. This analysis discloses the most common material attributes, process
parameters, quality attributes, and other variables that are critical for the quality,
efficacy, and safety of solid pediatric-friendly formulations. Orally dispersible tablets
were the most common formulation in this study, accounting for 70.3% of the cases,
with antibiotics being the most frequently used therapeutic class, representing 25% of
the studies. The main risk assessment tool used was the Ishikawa diagram (7.7%), and
the factorial was the most design of experiments (DoE) methodology cited (43.6%).
Pediatric solid formulations offer significant advantages over liquid forms, including
improved dosing accuracy, ease of administration, and better storage stability. This
systematic framework will have a definite contribution to facilitating pharmaceutical
development and increase the number of pediatric medications reaching the market
soon with higher acceptability.
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Abstract

Solubility plays a critical role in the absorption and effectiveness of drugs. Poorly soluble
drugs struggle with achieving adequate dissolution rates in the gastrointestinal tract,
which can lead to suboptimal therapeutic outcomes. Furosemide, a loop diuretic used
for treating edematous conditions associated with heart, kidney, and liver failure, as
well as hypertension, faces challenges due to its low oral biocavailability. This limitation is
mainly attributed to its poor water solubility and permeability (Class IV -
Biopharmaceutical Classification System). Solid dispersion technology offers a
promising approach to enhancing drug solubility. It involves dispersing a poorly soluble
drug within a hydrophilic polymer matrix. This process not only disperses the drug but
also induces amorphization, transforming its crystalline structure—characterized by
strong intermolecular bonds—into an amorphous form lacking long-range order. This
transformation significantly increases dissolution rates, thereby improving
bioavailability. This study aimed to enhance the solubility of furosemide by preparing
polymeric solid dispersions using Polyvinylpyrrolidone K30 (PVP K30) and
Hydroxypropyl methylcellulose (HPMC) at concentrations ranging from 0.1% to 1.0%.
Various drug-to-polymer ratios (1:0.25, 1:0.5, and 1.1) were tested. The solid dispersions
were produced using a spray dryer (LabMaqg MSD 1.0) under specific conditions: an inlet
temperature of 160°C, a pump feed rate of 0.30 L/h, and an air flow rate of 30 L/min.
Scanning electron microscopy (SEM) analysis demonstrated that the solid dispersions
resulted in small particle sizes (10-100 um) with a spherical morphology. The
transformation of the drug's solid morphology positively influenced its solubility by
reducing particle size, enhancing surface area, and modifying crystal morphology into
microspheres. These findings underscore the potential of solid dispersions as a strategy
to enhance the bioavailability of furosemide.
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Abstract

Due to the numerous challenges of neurological treatments, such as low drug
bioavailability and crossing the blood-brain barrier, new strategies for development of
drug delivery systems are being studied, along with new active agents (1). Trichilia
catigua, popularly known in Brazil as catuaba, is widely used in folk medicine, and
studies have shown the presence of compounds with anti-inflammmatory and
neuroprotective activity against ischemia (2). Therefore, the aim of this study was to
develop and evaluate the texture profile of formulations containing the ethyl acetate
fraction of T. catigua for nasal administration, aiming at brain delivery. Systems were
prepared containing 15 or 17.5% (w/w) poloxamer 407 (P407), 01 or 0.4% (w/w)
hydroxypropyl methylcellulose (HPMC), and 1.5 or 7% (w/w) ethyl acetate fraction of T.
catigua. Texture profile analysis was performed in triplicate at 25 °C and 37 °C using a
TA-XT plus instrument, where an analytical probe was compressed twice into each
sample to generate force versus distance and force versus time graphs used to
calculate hardness, compressibility, adhesiveness, elasticity, and cohesiveness of the
systems using Exponent 3.2 software. All analyses were statistically compared using
analysis of variance (ANOVA) with Statistica 10 software. Temperature increase
significantly affected (p < 0.05) all parameters except elasticity. P407 and HPMC had a
statistically significant positive effect (p < 0.05) on the systems in terms of hardness,
compressibility, and adhesiveness, while the presence of T. catigua had a negative
influence. The active agent also significantly influenced (p < 0.05) the cohesiveness
parameter, whereas elasticity was significantly affected (p < 0.05) by HPMC. Based on
texture profile analysis, it can be concluded that the polymeric systems exhibited
satisfactory mechanical characteristics considering their objective, especially at 37 °C.
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Abstract

Ascorbic acid (AA), also known as vitamin C, is an anti-aging molecule and a potent
antioxidant that can neutralize oxidative stress triggered by various factors, in addition
to playing a fundamental role in collagen biosynthesis. However, vitamin C is easily
degraded in aqueous medium in the presence of oxygen, making its stability the
biggest challenge in the utilization of this compound. This adds difficulty in including it
in cosmetic formulations without suffering any degradation. The aim of the work was
the development of a system capable of guaranteeing the stability of ascorbic acid
through its interaction with biopolymers. The biopolymer obtained was evaluated for its
interaction with ascorbic acid, while the formation of complexes was analyzed through
titration associated with zeta potential measurements. In this manner, the samples of
the biopolymer, ascorbic acid and the complex formed were subjected to size exclusion
chromatography, dynamic light scattering, FTIR and NMR techniques for their
characterization. The results obtained confirmed the complex formation. In stability
studies, the complex demonstrated greater stability against oxidation when compared
to the ascorbic acid control in the same conditions. Demonstrating the potential use of
vitamin C in cosmetic formulations while ensuring the maintenance of its chemical
stability, making its use viable in topical applications.
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Abstract

Nanoemulsions are dispersions of two immiscible liquids stabilized using an
appropriate surfactant. In general, they have a droplet size of 20 to 200 nm and
improved kinetic stability compared to classic emulsions. Furthermore, they have low
viscosity, a large interface area, a bluish reflection, and applications in various fields.
Nanoemulsions can be obtained by different methods, including the low-energy
approach. In this process, the surfactants, as well as the oil, surfactant, and water ratio,
must be appropriately adjusted. Considering the antioxidant potential of avocado oil,
the objective of this work was to study the conditions for obtaining nanoemulsions
using the low-energy method. The nanoemulsions were prepared using the phase
inversion composition method. In this process, the surfactants and oil were weighed
and mixed, and increasing amounts of water were added under constant stirring.
Initially, three hydrophilic surfactants were tested. PEG-40 Hydrogenated Castor Oil was
chosen, and from this result, nanoemulsions were prepared with different HLBs, using
different proportions of sorbitan monoleate. The prepared formulations were initially
evaluated by their visual appearance. The formulation was considered adequate when
it presented a fluid, homogeneous, translucent system with a bluish reflection after 24
hours. Using 1.5% of the oil, formulations with HLB values of 12.9 (B1) and 11.8 (B2) were
selected. At a concentration of 2.5% of the oil, it was possible to obtain nanoemulsions
with HLB values of 12.9 (B3), 11.8 (B4), 10.7 (B5), and 9.7 (B6). Additionally, a dynamic light
scattering analysis was carried out. The best formulations were B1 (diameter = 24.58
nm) and B6 (diameter = 37.49 nm). The results indicated the best proportion between
the components of avocado oil nanoemulsions. This work combines a simple and quick
technique to obtain a system with promising antioxidant activity for future cosmetic or
pharmaceutical applications
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Abstract

Acanthamoeba is a genus of free-living amoebae known to cause severe corneal
inflammation. Acanthamoeba keratitis (AK) manifests with symptoms including
intense pain, photophobia, ring-shaped stromal infiltrates, and epithelial defects,
potentially resulting in vision loss or even enucleation if inadequately treated.
Predisposition to AK is often associated with excessive or improper use of contact
lenses, which can create ocular surface wounds facilitating direct protozoan
inoculation. Current treatment involves frequent application of 0.02% to 0.05%
Chlorhexidine Digluconate (CD) eye drops every 30 minutes during the acute phase,
causing significant patient discomfort and sleep disturbance due to the high frequency
of administration. In this context, this research aimed to develop therapeutic contact
lenses containing CD in safe dosages to enhance patient comfort during treatment. To
the drug-loading, “breathing in” technique was utilized, by soaking hydrogel-Hioxifilcon
A contact lenses in 20 ml of ultra-purified water for 4 hours at room temperature on a
shaker to remove salts, followed by drying in an oven at 60 °C for 1 hour to eliminate
moisture. Subsequently, the dried lenses were immersed in 10 ml of 0.5% CD solution
for 24 hours to achieve normal hydration and drug absorption. This was followed by a
24-hour immersion in 5 ml of absolute ethanol to complete drug release, and UV
spectrometry was performed to quantify drug deposition which was approximately 348
Mg per lens. In the next stages of this research, the drug in vitro release profile will be
carried out under controlled conditions, and the in vitro efficiency of inhibiting parasite
multiplication will be accomplished utilizing Acanthamoeba culture in contact with the
lens environment. Additionally, the in vivo safety and toxicity of this new drug delivery
system will be fulfilled.
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Abstract

Cyclodextrins are cyclic oligosaccharides composed of D-glucopyranose units linked by
a-1,4 glycosidic bonds. The specific arrangement of glucopyranose units and bonds
forms their conical structure. Hydroxyl groups from the monomer units are positioned
on the outer surface, while hydrophobic rings are oriented towards the interior.
Consequently, cyclodextrins possess a structure and characteristics that facilitate the
formation of inclusion complexes with lipophilic substances, thereby improving their
physicochemical and pharmacological properties. In this context, the objective of this
study was to enhance the complexation conditions of B-cyclodextrin (BCD) with a
proven trypanosomatid activity triterpenic derivative (FGS-10), which is insoluble in
water (Guilhon-Simplicio, 2022), focusing on complexation time and solvent mixing. The
substance and BCD were mixed in a 1.1 molar ratio and solubilized in solvent mixtures
(THF, ethanol, and water) at various proportions, with continuous agitation for either 48
or 96 hours. Solvent evaporation in a forced air circulation oven led to enviroment
supersaturation, promoting complex precipitation. Samples were characterized using
Fourier-transform infrared spectroscopy (FTIR) and scanning electron microscopy
(SEM). The FTIR spectrum of sample ETI4D (ethanol and THF 1.1, 96 hours) shows
prominent bands characteristic of BCD, while bands typical of semi-synthetic structure
are absent or diminished. SEM images of samples ET14D and ET24D (ethanol 2:1, 96
hours) reveal overall structural changes in cyclodextrin as conglomerates, deformation
of the initial crystalline structure of cyclodextrin, and absence of amyrin crystals. Under
these analysis conditions, the optimal solvent for FGS-10 and BCD complexation was a
11 mixture of ethanol and THF. Complexation time did not significantly affect the
outcomes. These findings will facilitate future investigations into the pharmacological
properties of this promising molecule.
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Abstract

Curcumin is a natural polyphenol that exhibits action against various tumors such as
melanoma, breast, head and neck, prostate, and ovarian cancers. However, its poor
solubility in water and chemical instability at physiological pH pose significant
challenges to its use. This work aimed to develop polymeric micelles to increase
curcumin solubility and enhance its penetration into the deeper layers of the skin,
focusing on a topical delivery. Curcumin (24 mg), 240 mg Poloxamer, and 240 mg
polyethylene glycol were solubilized in ethanol, which was further extracted using a
rotary evaporator. The resulting film was hydrated (5 ml water) and left under stirring for
30 min. The curcumin solubility in water and the formed micelles was assessed using a
previously validated HPLC method. The micelles were characterized by evaluating
average hydrodynamic diameter, size distribution (Pdl), zeta potential, pH, and
morphological characteristics. The skin penetration of curcumin from the micellar
solution was evaluated in vitro over 48 h in Franz diffusion cells. The micelles increased
curcumin agueous solubility from 0.006 to 1,2159 + 0.6 g/l. The polymeric micelles
exhibited an average size of 36.9 + 0.2 nm, Pdl of 0.27 # 0.01, and zeta potential of -0.6 +
0.1 mV. The pH value of the micellar solution (6.0 + 0.1) is compatible with human
physiological skin pH. Transmission Electronic Microscopy (TEM) analysis confirmed the
average size of the micelles. Skin permeation studies established that the micellar
formulation could considerably promote skin permeation since 72.2 + 18.6 ug/cm? of
curcumin was retained in the stratum corneum and 382.9 + 115.6 ug/cm? in the viable
skin. Thus, the micellar system successfully improved the solubilization of curcumin
and effectively facilitated the penetration of the substance into the deeper layers of the
skin, enabling its topical use.
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Abstract

Androgenic Alopecia (AGA) is the most prevalent among non-cicatricial alopecia and
comes with a great psychological burden but lacks an effective and safe treatment.
Dutasteride (DUT) has gained interest for showing promising results in hair regrowth.
However, oral DUT causes serious sexual adverse events. Therefore, a local treatment is
of great interest. Here, we aim to obtain and characterize DUT-loaded liposomes with
different compositions and assess their hair follicle (HF) targeting factor (TF). Liposomes
were obtained by lipid film hydration and were fully characterized. For penetration
tests, porcine skin discs were mounted in a Hanson diffusion cell assembly (area=1.77
cm?2). 0.5 mL of DUT-loaded liposomes (0.025%) was placed in the donor compartment,
and 0.5% Tween® 80 aqueous solution filled the receptor compartment. Control was a
mineral oil DUT solution (0.025%). After 12h, differential tape-stripping technique was
performed for HPLC DUT quantification. All data were expressed as mean +standard
deviation (n=6). Statistical significance of the data was evaluated by ANOVA two-way
with Tukey's post hoc test (@ = 0.05) in GraphPad Prism 9.0. Three liposomes were
obtained. Liposome A contained only phosphatidylcholine and DUT; Liposome B -
phosphatidylcholine, cholesterol, and DUT, while Liposome C had phosphatidylcholine,
Tween®80, and DUT. Skin penetration tests showed Liposome C was more efficient in
targeting HFs (p<0.0001), with a TF of 0.32, compared to A and B (0.14 and 0.15,
respectively); and slightly superior to control (TF: 0,31) (p>0.05). No DUT was quantified
in the receptor compartment. Liposomes had sizes from 220 to 460 nm, Pdl ranged
from 0.24 to 0.34, zeta potential around zero (pH 5.5), and encapsulation efficiency
around 80.5%. In conclusion, DUT-loaded liposome with Tween®80 in its composition is
a promising drug delivery system to effectively and safely deliver DUT to HFs,
enhancing AGA treatment.
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Abstract

When applied topically, solid nanoparticles tend to deposit into hair follicle casts. Thus,
this study aimed to develop polycaprolactone nanoparticles loading azithromycin and
evaluate drug follicular deposition upon topical application. To prepare the
nanoparticles, an organic phase composed of 0.5% (w/v) azithromycin and 75% (wW/V)
polycaprolactone was poured onto an agqueous phase containing 0.5% (w/v) Tween 80
under stirring until evaporation of the organic phase. The nanoparticles' diameter, Pdl,
zeta potential, morphology, and entrapment efficiency were then determined. In vitro
drug release from the nanoparticles was evaluated for 12 h. Drug penetration from the
nanoparticles was accessed for 6 and 12 h in porcine skin mounted on diffusion cells
coupled to a Phoenix® device. The nanoparticles were spherical, with a diameter of
158.3 + 0.4 nm (Pdl = 0.09 + 0.02), zeta potential of- 22.8 + 0.5 mV, and entrapped 92.5% *
0.1% of azithromycin. The nanoparticles reduced drug release by 2.8 times compared to
free-azithromycin diffusion. Within 6 h, nanoparticles doubled the azithromycin
penetration in the hair follicles compared to the control (16.2 + 81 ug/cm?2 versus 8.2 +
2.7 yg/cmz2, p<0.05). At 12 h, this concentration of azithromycin in the hair follicles was
maintained for nanoparticles and decreased 5.2-fold (p<0.05) with the application of
the control drug solution. Such a nanoparticulate system, therefore, effectively targets
the hair follicles and prolonged drug release, being a promising alternative for the skin
treatment of infections that affect hair follicles, such as acne.
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Abstract

Ketamine is a dissociative anesthetic that blocks NMDA receptors. lts effectiveness
varies depending on the concentration: at low levels, it exhibits analgesic properties,
while higher concentrations result in anesthetic effects. Used in Veterinary Medicine,
especially in small animals, ketamine is commonly administered by direct infusion.
Recently, there is interest in its administration via the oral cavity to achieve systemic
effect, using poloxamers, thermoresponsive copolymers that allow prolonged release of
the drug. The objective of this study was to prepare and evaluate the rheological
properties of formulations containing ketamine for oral administration in cats, using
rheology. The gels were composed of 17.5% or 20% (w/w) poloxamer 407 (P407) and 5%
or 8% (w/w) ketamine, prepared according to the "cold method". Flow and oscillatory
rheological analyses were conducted using a MARS |l rheometer with cone and plate
geometry under controlled shear stress. Each sample was tested with a minimum of
three repetitions in all analyses. Consistency index (K) values significantly increased (p <
0.05) with higher temperatures. At 5 °C, K varied with the increase of concentration of
P407 and ketamine. At 25 °C, formulations containing 20% P407 displayed lower K than
17.5%, even with ketamine added; 20% ketamine formulations also showed lower K than
17.5% P407. At 37 °C, 20% P407 showed higher K, indicating a greater viscosity than
17.5%. Flow behavior varied: Newtonian at 5 °C and for 17.5% and 20% P407 with 5%
ketamine, at 25 °C; pseudoplastic or plastic at 37 °C and for 17.5% with ketamine at 25 °C.
The oscillatory rheology evidenced viscoelastic behavior at 5 °C and 25 °C, while
elastoviscous behavior was observed at 37 °C. Therefore, formulations containing higher
concentrations of P407 and ketamine were the most promising aiming the application
in the oral cavity of small animals.
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Abstract

Collagen extracted from tilapia skin has garnered significant attention due to its
potential applications in various fields and its unique properties. In the context, Raman
spectroscopy plays a fundamental role in understanding the effects of environmental
conditions, such as temperature, on the structure and stability of this essential protein.
Thus, the aim of the work is to investigate possible conformational changes resulting
from heating. Raman spectroscopy measurements were carried out as a function of
temperature (24 °C, 34 °C, 40 °C, 50 °C and 60 °C) on both samples, EAS (acid extraction,
using acetic acid) and EAp6 (acid extraction with pepsin). For temperature-related
measurements, a temperature control system compatible with a confocal Raman
microscope, composed of gas and humidity sensors, was used. The temperature range
measured was between 24°C and 60°C at a rate of 3°C/min. For collagen EAS5, it is
possible to verify the presence of an evident band centered at 1244 cm-1in the amide IlI
region. However, at a temperature of 34 °C, the formation of a band centered at 1258
cm-1 was observed, which remained up to 40 °C. For the amide | region, a peak
centered at 1640 cm-1 was observed at a temperature of 24 °C, which disappears after
34 °C. Bands centered at 930 cm-1 and 945 cm-1, clearly present at a temperature of 24
°C, ceased to exist after 34 °C. For the EAp6 sample, in relation to the temperature
function, no significant changes were observed in the analyzed spectral regions
compared to the EA5 sample. The observed conformational changes may indicate the
possibility of denaturation or reversible unfolding of collagen, especially around 34 °C.
In summary, the results indicate that the extraction methods adopted and the heat
treatment employed affect the structure and conformation of collagen, with the acid
extraction method with pepsin providing greater thermal stability and a more
preserved structure.
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Abstract

Topical treatments are often considered time-consuming and unpleasant when
compared to oral ones, and depend on the formulation characteristics, such as sensory
properties, impacting treatment compliance and potentially resulting in suboptimal
outcomes. Bigels, an emerging and innovative topical dosage form, combine an oily gel
and a hydrogel, offering an alternative dosage form for dermal therapies, possibly
leading to increased therapeutic adherence. Bigel formulations (F1, F2 and F3) were
developed using Emulfree® Duo as oil stabilizer and different vehicles, gelling and
thickening agents through either cold or hot processes. The formulations were
evaluated for appearance, consistency, microscopical structure, pH, viscosity, flow
measurement, yield stress and thixotropy. Stability tests were conducted for up to 12
months at 25 and 40°C. Additionally, a panel of sensory experts analyzed their sensory
profiles, including spreadability, greasiness and afterfeel. Depending on the
combination of excipients, the formulations exhibited different viscosity and other
rheological properties, achieving distinct bigel textures: F1 presented the viscosity
suitable for a lotion, and F3, the most viscous, showed to be appropriate for the
development of a thick cream. F2 presented intermediate viscosities, functioning as a
traditional cream. During stability tests, all formulations performed well up to 6 months,
highlighting their potential for the development of stable bigels for pharmaceutical
applications. Regarding the sensory analysis, illustrated in a spider diagram, the
formulations differ on spreadability and afterfeel properties, though all of them
provided a cooling effect after administration. In conclusion, bigels are an innovative
type of topical formulation that, with the possibility of obtaining various sensory
profiles, their tolerance and stability, may be used for the development of dosage forms
that may increase adherence of patients to topical treatments.

166



Development and Characterization of Biodegradable
Intraocular Implants containing Metoprolol for the
treatment of Retinal Hemangioblastoma

Author

Ana Luiza Silvério - Universidade Federal de Minas Gerais (UFMQ)

Armando da Silva Cunha Junior - Universidade Federal de Minas Gerais (UFMG)
Thomas Toshio Inoue - Universidade Federal de Minas Gerais (UFMQ)

Knowledge Area
Pharmaceutical and Cosmetic Technology

Funding
CNPqg

Keywords
Metoprolol, Biodegradable implants, Retinal hemangioblastoma

Abstract

The management of vascular tumors, such as retinal hemangioblastoma, includes
invasive therapies like laser photocoagulation, cryotherapy, and radiotherapy for larger
tumors. Recently, alternative pathways to inhibit disease progression have been studied
with the aim of preserving patients' vision. The clinical intravitreal use of B-blockers has
been proposed, and the safety of intravitreal Metoprolol administration were evaluated
by the group, suggesting a mechanism to reduce angiogenesis and capillary growth.
However, intravitreal injection may be associated with some adverse effects. In this
context, drug delivery alternatives, such as biodegradable intraocular implants, provide
sustained drug release with less invasive treatment administration for the patient. The
aim of this work is to develop and characterize these ocular delivery systems. The
biodegradable implants were developed using PLGA 75:25 as the polymeric matrix and
Metoprolol as the drug at 25% w/w. The polymer and drug were dissolved in an
appropriate organic solvent/water mixture (41), and the resulting solution was
lyophilized to obtain a homogeneous cake.The previously prepared homogeneous cake
was molded into rods by hot extrusion technique at 90°C to 105°C. To evaluate the
stability of Metoprolol and the thermoplastic polymer, the possibility of interactions
between the drug and PLGA, and to assess the final implants, differential scanning
calorimetry (DSC) and thermogravimetry were performed. The next steps of this study
are to monitor the in vitro degradation of the implants and analyze the in vitro drug
release profile. Furthermore, in vivo studies would evaluate the safety and toxicity of
using the developed implants as a long-term intraocular delivery system to treat
posterior eye disease.
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Abstract

Dyslipidemias are a leading global cause of morbidity and mortality, contributing to the
development of cardiovascular diseases. Due to various sociodemographic, dietary, and
lifestyle changes, dyslipidemia is becoming increasingly prevalent among children.
Statins, a class of drugs used to lower lipid levels, are considered one of the primary
treatment options for paediatric patients. However, these medications are currently
only available in solid form, which presents challenges for paediatric patients,
potentially affecting treatment adherence and therapeutic outcomes. In response to
this issue, our study aimed to develop a liquid oral emulsion of simvastatin and assess
its physicochemical stability. The simvastatin emulsions were prepared and stored in
amber glass bottles at room temperature, protected from light, for 28 days. Analysis
was conducted on organoleptic characteristics, density, pH, zeta potential, particle size,
and polydispersity index (PDI). The research resulted in the development of an oral
nanoemulsion of simvastatin, with a concentration of 5 mg/mL, characterized as an
oil-in-water type, with a particle size of 145.57 + 16.07 nm, homogeneity (PDI 11.73 + 5.54),
and zeta potential of -37.77 + 1.65 mV. This formulation was stable for 28 days, although
the pH values decreased during the storage period (p < 0.05). Given the lack of
commercially available liquid simvastatin formulations, this study aims to address the
growing need within the paediatric population. Additionally, the information provided
is intended to support the determination of the beyond-use date of the formulation,
offering technical and scientific support for the pharmaceutical compounding sector.
Ultimately, this oral formulation of simvastatin has the potential for application in
pharmaceutical compounding.

168



Novel blend microcapsules for vaginal delivery of
Lactobacillus ssp

Author

Ligia Carine Wess - Universidade Federal de Santa Maria (UFSM)

Gabriela Wink Stringhini - Universidade Federal de Santa Maria (UFSM)

Tielle M. de Almeida - Universidade Federal de Santa Maria (UFSM)

Quellen M. Ribeiro - Universidade Federal de Santa Maria (UFSM)

lasmin Caroline de Almeida Veeck - Universidade Federal de Santa Maria (UFSM)
Cristiano R. Menezes - Universidade Federal de Santa Maria (UFSM)

Cristiane de B. da Silva - Universidade Federal de Santa Maria (UFSM)

Knowledge Area
Pharmaceutical and Cosmetic Technology

Funding
CNPg and Finep

Keywords
PROBIC/FAPERGS, CAPES/Brazil, CNPg/Brazil, and COANA.

Abstract
Ligia Wessl; Gabriela W. Stringhini2; Tielle M. de Almeidal, T.; Quellen M. Ribeiro3; lasmin
Caroline de Almeida Veeck3; Cristiano R. Menezes; Cristiane de B. da Silval

1Programa de Pds-Graduagao em Ciéncias Farmacéuticas, UFSM; 2Curso de Farmacia,
UFSM; 3Programa de Pos-Graduacao em Ciéncia e Tecnologia dos Alimentos, UFSM

Lactobacillus spp. play a crucial role in the vaginal microbiota, maintaining an acidic
environment and inhibiting the growth of pathogens. However, they are vulnerable to
various adverse conditions, complicating the development of pharmaceutical products
that keep them viable and effective. Microencapsulation is a strategy to protect them
against physicochemical instabilities, improving stability, viability, and efficacy. This
study aims to preparation of a novel microparticulate formulation containing
Lactobacillus rhamnosus and L. acidophilus based on LBG/trehalose/maltodextrin
blend by spray-drying process. The dispersion containing lactobacillus (n=3) was
atomized using a spray dryer with a T mm atomizer nozzle, at an inlet temperature of
120 °C and an outlet temperature of 85 °C + 5 °C. The feed dispersions, kept under
agitation, were introduced into the drying system through a peristaltic pump with a
flow rate of 0.31 L/h, a drying air flow rate of 30 L/min, and an air pressure of 0.6 MPa.
The granulometric profile of the microcapsules was analyzed by laser diffraction and
the viability was assessed by the plate count method. The microcapsules achieved a
yield of 26%, with a granulometric distribution in the micrometric range (31 + 2 ym;
Span values around 4.0). The microcapsules exhibited olony counts of 8 log CFU/g.
Based on the results, it was possible to optimize the dispersion and spray-drying
parameters, allowing microcapsules containing lactobacillus to be obtained for
subsequent use in the development of pharmaceutical forms for vaginal use.
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Abstract

Rutin (RU) is a flavonoid with low solubility. Beta-cyclodextrin (3-CD) improves solubility.
Therefore, the aim of this study was to validate the analytical methodology for RU
determination using UV-Vis spectrophotometry (at 360 nm) and to determine the
solubility of the RU:3-CD complex. For linearity assessment, a calibration curve was
constructed with seven RU concentrations (2.0, 4.0, 6.0, 8.0, 10, 14, 20 ug/mL) in ethanol
(P.A), evaluating coefficient of variation (CV%), correlation coefficient, regression
analysis, lack of fit, homoscedasticity, and adequacy. Precision was evaluated at three
RU concentrations (3, 7, 9 pg/mL) for repeatability and intermediate precision.
Robustness and accuracy were determined at concentrations of 3, 7, 9, and 15 ug/mL.
Two mixtures of the RUB-CD complex were prepared using the physical mixing
method in ratios of 1.1 and 1.2, and their solubilities were analyzed via shake-flask
technique over 24 hours at 37°C in five media: FaSSIF, FaSSGF, HCI (pH 1.2 and water),
phosphate buffer (PB) (pH 6.8) and water. The linear regression equation obtained was
y = 0.0315x + 0.0219 with R? = 0.9982. The model showed no lack of fit, and the
regression was significant, with a detection limit of 0.590 pg/mL and quantification
limit of 0.590 ug/mL. Precision and robustness were adequate, and accuracy showed
recovery within acceptable limits. The 1.1 complex exhibited similar solubility across all
tested media (FaSSIF = 13.59+0.55 ug/mL, FaSSGF = 15.07+0.18 ug/mL, HCl pH 12 =
13.59+0.32 ug/mL, PB =14.65+0.97 ug/mL, and water = 14.86+1.38 ug/mL). Meanwhile, the
1.2 complex showed slight improvement in solubility in the tested media (FaSSIF =
19.15+0.67 pg/mL, FaSSGF = 20.58+1.93 ug/mL, HCl pH 12 = 20.26+1.34 ug/mL, PB =
22.91+0.48 pg/mL, and water = 23.33+111 ug/mL). In conclusion, the method was
validated. The solubility assay revealed that the 1.2 complex exhibitited better solubility
than the 1.1 complex in different media.
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Abstract

Vegetable oils are rich in fatty acids, endowing them with a high capacity for tissue
hydration and repair, making them potential emollient raw materials for cosmetic
product formulations. Guanandi (Calophyllum brasiliense) is a species known for its
exceptional potential in sustainable cosmetics due to the presence of linoleic, oleic,
palmitoleic, and stearic acids in its seed oil obtained through cold pressing. Guanandi
seed oil (GSS) is adaptable and offers a pleasing sensory experience, making it suitable
to be usedin emulsified cosmetic formulations. This study aimed to develop and
characterize a natural emulsion containing guanandi seed oil for topical use.
Formulations with different concentrations of GSS were created and underwent
centrifugation and thermal stress tests to select the most physically stable option. The
chosen formulation underwent a preliminary stability test over 35 days, analyzing its
macroscopic and microscopic aspects, pH, electrical conductivity, spreadability, and
texture. The emulsion, prepared using natural raw materials, formed an oil-in-water
(O/A) emulsion due to the emulsifiers used. The emulsion with 10% oil exhibited
stability, maintaining its physical properties. Macroscopic analysis revealed a cream
with a shiny and uniform appearance, while light microscopy indicated well-distributed
droplets without signs of phase separation. The pH remained around 5, similar to that
of the skin, and the electrical conductivity remained constant, indicating stability.
Spreadability tests and texture analysis confirmed a smooth and pleasant application to
the skin. The natural emulsion with 10% guanandi seed oil has proven to be feasible and
stable, making it a sustainable alternative for the cosmetic industry and adding value to
plant waste. Future research can further explore the potential benefits of guanandi oil
in various cosmetic applications.
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Abstract

INTRODUCTION: Melatonin is a natural hormone mostly secreted by the pineal gland
during the circadian cycle and demonstrates remarkable potential as a topical
intervention. It has high lipophilicity with a Log P = 1.65, solubility (25°C) in water of 0.1
mg/mL and in ethanol of 50 mg/mL, allowing it to easily penetrate the blood-brain
barrier and cells, accelerating acute healing in chemical and UV wounds, reducing skin
oedema, and suppressing inflammatory genes by neutralizing oxidative stress. This
product presents powerful properties that promote anti-ageing, anti-wrinkle, and
anti-inflammmatory effects in skin care products. OBJECTIVES: Develop and validate a
simple, precise, and specific HPLC-UV method for quantifying melatonin in the skin.
METHODS: The melatonin was analyzed using HPLC-UV with a mobile phase
consisting of methanol and water (50/50, v/v). The flow rate was 0.5 mL/min, the
injection volume was 20 uL, and detection was performed at a wavelength of 278 nm. A
Luna C18 reverse phase column (250 x 4.60 mm, 5 um, 100 A, Phenomenex® - Torrance,
USA) was used with an oven temperature of 45°C. RESULTS: The validated method
showed good linearity between 0.5 and 50.0 ug/mL (y = 54474x - 41600 and r2 = 0.998,
inter- and intraday variability lower than 2 %, accuracy between 100 % and 104 %, and
detection and quantification limits of 1.9 pg/mL and 55 pg/mL, respectively. The
recovery test was carried out for 24 hours static for the stratum corneum, hair follicle
and viable skin and melatonin recovery was between 91.5% and 117%. CONCLUSIONS:
The method has been proven to be simple, linear and precise for quantifying melatonin
in different skin layers, demonstrating the potential for quantifying topical cosmetic
formulations containing melatonin with a controlled delivery in the skin.
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Abstract

The hair cortex is the region most affected by hair preparations, such as hair dyeing or
shampooing, causing disorganization of the cuticle scales and leaving the fibers
vulnerable to external aggressions. Therefore, it is important to use hair conditioners
(HCD) that can minimize these damages, as hair care, color, and style play a significant
role in people's physical appearance and self-perception. The aim of this study was the
development and evaluation of HCD, with or without citric acid as a conditioning agent.
Two HCD formulations were developed: [HCD-A] containing cetrimonium chloride
(2.0%) and [HCD-B] containing citric acid (2.0%). The pH of the HCD formulations was
5.0 and 2.7, respectively. After preliminary stability tests at 4°C, 25°C, and 45°C, the
developed HCD showed normal organoleptic characteristics without any changes.
Additionally, pH and viscosity remained stable throughout the study period. In the first
stage of the human research protocol, approved by the Human Research Ethics
Committee (CEPCO/UFSJ), the Preference Test was conducted according to ASTM
E2263-12 (2018). HCD-B was significantly more preferred by participants. In the second
stage, preference was assessed between HCD-B and a commercial HCD-C with a pH of
2.7. No significant difference in preference was observed between HCD-B and HCD-C.
In the third stage of the research protocol, the Difference Test was conducted
according to ASTM E2139-05 (2018) for products HCD-B and HCD-C. According to the
results obtained using the Chi-Square test, these conditioners are sensorially similar (p
< 0.001). Our results suggest that the HCD containing citric acid is stable at different
temperatures. In perception studies, HCD-B was preferred by volunteers, and in the
Difference Test, it was found to be sensorially equivalent to a commercial product.
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Abstract

Poor drug solubility poses a significant challenge in pharmaceuticals. In response to
this problem, supersaturable formulations, such as amorphous solid dispersions, have
been increasingly approved by the FDA as an effective strategy to address poorly
soluble drugs and enhance biovailability. Supersaturation and recrystallization
phenomena are critical in these drug delivery systems, affecting bioavailability
performance. Predicting these dynamics can be decisive in early development stages,
such as for selecting appropriate polymer carriers. This study applies a modeling for
these processes using free-to-use MATLAB Online, with indomethacin as a case study.
Our method builds on previous studies using the multiphysics simulation software
COMSOL® and is based on a mass balance approach to account for concentration
increase during constant-rate supersaturation generation and consequent decrease
due to precipitation. A set of ordinary differential equations rooted in classical
nucleation theory and crystal growth were simultaneously solved for the precipitation
rate, allowing for the construction of a kinetic-solubility profile. To compare with the
simulated results, an in vitro experiment was performed by infusing a concentrated
indomethacin solution (1000 pug/mL in ethanol) at 0.333 mL/min, achieving 20 mg
dissolved in 15 min in a dissolution vessel with 250 mL of pH 3.0 buffer, agitated at 150
RPM using a USP 2 paddle apparatus. Samples were collected up to 8h, centrifuged at
14000 RCF for 5 min, and the supernatant was read by UV-Vis to obtain experimental
kinetic-solubility profiles. A great correlation was achieved (R = 0.96) between the
mathematical and experimental data. This result indicates that the method can be
safely used on the MATLAB platform to predict the kinetic solubility profiles of pure
amorphous drugs. Further experimental studies are needed to determine the
necessary constants for other drugs to benefit from this model.
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Abstract

Even with advances in the use of infiltrative local anesthetics in dentistry, many patients
still experience anxiety due to fear of needles, which can result in postponement and
avoidance of treatment. Several anesthetic systems for dental procedures have been
developed to provide greater patient comfort during anesthesia, however, despite the
good acceptance of these systems, their effectiveness in general dentistry is limited.
The administration of conventional local anesthesia in children is even more difficult
due to anxiety and fear, the reduced size of the jaw and the adequacy of the dose,
which must be carefully calculated to avoid possible side/adverse effects. Currently,
there are no anesthetic systems capable of meeting all the needs of pediatric dental
clinics, therefore, the project aims to develop mucoadhesive films, which contain
lidocaine and prilocaine in their base forms, seeking to partially or completely replace
injectable local anesthesia during dental treatment. . The proposed film-forming
system is a trilaminated system composed of an occlusive layer, an adhesive layer and
an anesthetic layer. Nine compositions with different proportions of cellulose and
chitosan were subjected to in vitro release tests, with a rapid release profile being
observed within the first two hours of release, suitable for the proposed application, and
reaching a release plateau after 6 hours of experiment. Mechanical and mucoadhesive
properties tests were carried out using texture analyzer equipment. The systems
showed low rupture strain and low elongation due to the crystallization of the drugs
after 48h of storage. The detachment force and mucoadhesion work of the anesthetic
compositions presented lower values than the adhesive layer developed for the
trilaminated system, which emphasizes the need for the development of the complete
system.
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Abstract

The efficacy of ophthalmic products is influenced by formulation attributes, tear flow
and drainage. Conventional ex vivo models inadequately replicate the physiological
conditions. This can impact drug interaction with the eye surface and affect delivery.
Thus, there is an urgent requirement for innovative ex vivo methods to accurately
evaluate the performance and efficacy of ophthalmic products. This study was to
compare two models: (i) the static whole-eye model and (ii) the dynamic model with
tear flow. The system was tested with two different formulations containing
curcumin-oily solution (MCT-CUR) and liposomes (LP-CUR). Both formulations were
added to the donor compartments (300 uL) for 15 min. Fluorescence microscopy (475
nmM) was used to analyse the penetration of curcumin into the porcine corneal layers,
conjunctiva, and eyelid. The porcine eye were placed on support with two different
types of donor media - one without flow and the other designed to mimic tear flow
(flow rate of 48 uL/min for the first 2 min followed by 33 uL/min). The models were able
to differentiate the formulations in terms of their ability to deliver a lipophilic drug in
different tissues. The LP-CUR formulation showed greater curcumin penetration in
static and dynamic models compared to the MCT-CUR oily formulation in different
tissues. In the static model, it is evident that the formulation creates a film on the
cornea's external layer, reproducing the eye dry disease. In contrast, the dynamic
model showed that tear flow influenced the distribution of the two formulations on the
surface of the cornea, simulating a healthy eye. Ex vivo models offer a robust and
cost-effective  method for accurately evaluating drug penetration after topical
ophthalmic administration. By simulating real-life conditions, penetration tests
precisely reflect ophthalmic formulation performance, enabling the development of
safer and more effective medications with confidence.
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Abstract

Introduction: The sequential application of moisturizers and medications is a common
practice, usually starting with the most fluid and ending with the densest product.
However, there is no evidence that this protocol can affect drug penetration. Therefore,
this study examined how this application sequence affects the cutaneous permeation.
Objective: to evaluate drug penetration in different orders of application and types of
moisturizers, aiming to differentiate the effects according to the variables tested.
Methodology: Two commercial samples (cream and ointment) containing
betamethasone dipropionate were used. The drug was quantified by
High-Performance Liquid Chromatography (HPLC). Ex-vivo skin penetration tests were
performed using pig skin in a modified Franz cell system for 12 hours. The drug was
extracted from the stratum corneal and remaining skin layers and quantified to
evaluate the penetration depth. In vitro permeation studies protocols included (i)
commercial formulations applied for 6h; (i) commercial formulations applied for 12h;
and (iii)j moisturizers applied on the skin 20 minutes before the commercial
formulations, left for 12 h. Results and Discussion: Higher betamethasone dipropionate
was achieved from cream (9.845.3mg/cm?2) formulations compared to ointment (1.2 + 1.0
mg/cm?2). When the moisturizer was previously applied, drug permeation maintained
the amount in the stratum corneum layer for the cream (9.3+51mg/cm?2), but the
ointment's quantity could not be determined. Conclusions: These findings highlight
the importance of product formulation and the order of application of cosmetics and
medications in skin permeation, directly influencing the effectiveness of drug therapy
and drug absorption through the skin.
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Abstract

Introduction: Soluplus® (SOL) has been studied in the development of nanocarriers for
intravenous cancer therapy, for topical administration system, as well as film-forming
systems (1). Copaiba oil-resin (CO) from Copaifera reticulata Ducke has been utilized as
anti-inflammmatory, antitumor and mainly for skin and mucosal infections (2). Therefore,
the development of technology to obtain pharmaceutical films with Soluplus® can be a
good strategy (3). Objective: The aim of this work was to prepare and evaluate the
mechanical properties of films composed of SOL and CO. Material and Methods: Three
pharmaceutical films were prepared using ethanol (E) as solvent: FA: 15% SOL, 25% CO
and 60% E, FB: 15% SOL, 20% CO and 65% E and FE: 20% SOL, 20% CO and 60% E. The
characterization of them was carried out in relation to tension and elongation, and
bending resistance. Results: There was excess oil, which can be explained by the micelle
formation process, in which there was no sufficient entrapment. FA broke at 291 folds,
FB at 180 and FE at 73. FA displayed the tension of 2.707 N, FB: 1.080 N, and FE: 0.907 N.
Moreover, FA displayed the elongation of 55.051 mm2%, FB: 92.283 mm?2.%, and FE:
0.994 mMm2%. Conclusion: It was possible to obtain films composed of SOL and CO
using ethanol. Their mechanical properties were dependent on SOL:CO ratio.

Acknowledgements: CNPq, Finep and Araucaria Foundation.
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Abstract

Flavonoids, such as quercetin, are molecules with therapeutic potential against various
pathologies, such as inflammatory diseases, but they have limited bioavailability due to
low solubility. Technological strategies, such as incorporation into solid dispersions (SD),
can be employed to overcome these limitations. The objective was to develop and
characterize tablets containing SD of quercetin in PVP to obtain an oral drug with
improved bioavailability. Quercetin SD with different flavonoid concentrations (5%, 10%,
and 15%) were produced by kneading and solvent evaporation methods. These were
characterized in terms of morphology, size, content, rheology, solubility, and in vitro
dissolution. Tablets were prepared by the direct compression process with quercetin
SD and pure quercetin in a dosage of 10 mg quercetin, in the proportion of 2.5%. These
were characterized in terms of physical properties and quercetin release profile. The
solubility found for quercetin was 18.92 ug/mL. A considerable increase in solubility was
observed in relation to SD when compared to the drug alone. The in vitro dissolution
profile showed that the samples MA5% and MAI0% had 77.09% and 70.49% dissolution,
and these were chosen for the production of the tablets. The tablets presented physical
properties according to the specifications described by the Brazilian Pharmacopoeia
(2019). The final percentage of the dissolved drug was 27.93%, 76.65%, and 71.54% for
CPQUER, CPMA5%, and CPMAI0%, respectively. The proportion of quercetin dissolved
from the tablets containing the solid dispersions CPMA5% and CPMAIO% was about
three times higher compared to tablets containing pure quercetin. Therefore, CPMA5%
and CPMAIO% showed promising in vitro dissolution profiles, with possible
improvements in flavonoid bioavailability, and are candidates for a new drug of national
production with high therapeutic potential.
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Abstract

Sporotrichosis is an endemic fungal infection in Brazil, with cats being the main vector
of transmission to humansl,2,3. ltraconazole (ITZ), an antifungal with low water
solubility4, is the drug of first choice in the treatment of sporotrichosis. However, on the
national market, ITZ is only available for oral administrationl. Therefore, we developed
an emulsified suspension with ITZ (4% w/v) for subcutaneous administration to be used
in the treatment of feline sporotrichosis. The formulation was developed with
excipients approved for subcutaneous administration, sterilized by gamma irradiation
and characterized in terms of appearance, ITZ content, Zeta potential (PZ), pH and
osmolarity. The developed formulation presented a homogeneous appearance, white
and opaque color and easy resuspension. The rheological behavior was typical of
non-Newtonian dilatant systems, the osmolarity was 0.89 + 0.06 Osm/Kg, PZ of - 121 +
0.72, pH of 51 # 0.04, 107.85 % ITZ and total impurities of 0.64% after irradiation
sterilization process. Therefore, in this work we verified that it was possible to develop a
sterile preparation loaded with 4% ITZ and with characteristics suitable for
subcutaneous administration in animals contaminated with sporotrichosis.

1- BARROS, M. B. D. L, et al. Doi: 10.1093/cid/cir245
2 - GREMIAQ, I. D. F,, et al. Doi: 10.3201/eid2603.190803
3 -SILVA, M. B. T. D,, et al. Doi: 10.1590/S0102-311X2012001000006

4-KELLER, KA. Doi10.1053/j.jepm.2011.02.012
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Abstract

Nb nanoparticles (Nb-NP) have been used mostly for industrial applications such as
sensors and catalysts. Recently, Nb is being studied for biomedical purposes due to its
antiviral and antibacterial activities [1][2]. Previous studies showed that Nb used as
implant coating material led to improvement in the biocompatibility of the material
with increased biological activity and significant increase in fibroblast cell proliferation
[3].In this work we intend to select, from a series of Nb-NP, the most promising to be
incorporated into a biofilm for wound healing. Methodology: Mixtures composed of four
different Nb-NP (Nb1OX, NbPCO, NbPG and Nd20X), collagen and hyaluronic acid (HA)
were used. Cell viability in human fibroblasts cell lines (MRC-5) was determined by the
SRB and MTT assays after 24h. Cytotoxicity was assessed by the Neutral Red test in 3T3
murine cells after 24h. Cell migration and proliferation was performed using the scratch
method. Results: Cell viability was performed using suspensions of Nb-NP at 2000 ppm
to 3.9 ppm. NbPCO and NblOX samples were chosen because they presented better
results in cell viability compared to the other samples, these two samples were then
added with collagen (5% v/v) and HA (2% v/v) and the denomination of those became
NbPCOAS5 and Oxy-colA5 respectively, MTT viability assay was performed and both
samples did not show cytotoxic activity. NoPCOA5 was classified as Category 3
(50-300mg/kg) and Oxy-colA5 was classified as Category 4 (300-2000 mg/kg) by the
GHS in Neutral Red test. In the migration assay NbPCOAS5 and Oxi-colA5 presented
superior migration percentage when compared to control. Conclusion The substances
tested did not show cytotoxic effect and have a promising effect for the use in healing
formulations.

References

1] C.G.O.Bruziguesi, et.al. doi:10.21577/0100-4042.20170442.
[2] A.Lokesh Kumar, et.al. DOI:10.1016/j.surfcoat.2021.127161.
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Abstract

Zinc oxide and titanium dioxide (TiO2) are the most commonly used inorganic filters for
reflection and absorption of ultraviolet (UV) light that reaches the skin. Their application
is limited to hydrophobic formulations. In this study, a new methodology was proposed
for the production of TiO2 microagglomerates coated with lipid core nanocapsules or
nanospheres, produced with the polymer poli(€)caprolactone, for subsequent
dispersion in hydrogels. The microagglomerates obtained with the incorporation of 3%
(W/v) of Eusolex T- AVO® in the nanocarrier suspensions, and subsequently dryied by
spray-drying, presented a powdery appearance and low moisture content. Scanning
Electron Microscopy analysis revealed improved morphological characteristics
compared to the raw adjuvant. These particles were then incorporated into Carbopol®
Ultrez 10 (0.3%, w/v) or Lecigel® (0.8%, w/v) hydrogels at a final concentration of 1% (wW/v).
Control formulations, containing dispersed Eusolex T-AVO® in both hydrogels, were
also produced. The nanoparticle formulations enabled the dispersion of TiO2 in an
agueous semi-solid base. In contrast, topical application of the control formulation
resulted in the deposition of white agglomerates on the skin surface. The rheological
evaluation of the hydrogels containing Eusolex T-AVO® 1% (w/v) was unworkable due to
the presence of coarse agglomerates that interfered with the shear sensor of the
viscometer. In contrast, the semi-solid formulations containing microagglomerates
coated with nanocarriers exhibited adequate macroscopic and rheological
characteristics. These formulations were evaluated for skin permeation on pig skin, and
no detectable titanium was found in the receptor medium (Phosphate buffer, pH 7,4),
as expected from a potential inorganic sunscreen. The coating of titanium dioxide with
polymeric nanocarriers was effective in hydrophilizing the surface of the metal oxide,
enabling its incorporation into hydrophilic semi-solid formulations.
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Abstract

Wounds are changes in the skin integrity resulting from trauma. Treatments can be
limited by discomfort to the patient and concerns about active ingredient application.
Natural ingredients with healing properties, like avocado oil, known for its nutrients and
antimicrobial effects, can be promising. In addition, polysaccharides as gelling agents
enhance bioadhesion in the wound site. Given this, this study aimed to prepare
gel-creams of avocado oil using kappa-carrageenan as a gelling agent. Formulations
were obtained by the emulsification method and characterized in terms of pH,
spreadability, rheology, physical stability, in vitro cytotoxicity, and in vitro wound healing
potential. The pH was determined from a 1% dispersion of the formulation in water,
achieving values of 474 + 0.12. Using the parallel plate method to measure
spreadability, it was found that the spread area increased as more weight was added,
resulting in a spreading factor of 8.46 + 2.40 mm2/g. This result was corroborated by the
rheological analysis, performed with a rheometer, which showed pseudoplastic
behavior, meaning that the viscosity decreased as more force was applied. Physical
stability was determined by subjecting the formulation to a 15-minute centrifugation
test at 3.500 rpm, and no instability was observed upon visual evaluation. To evaluate
the viability of fibroblasts in the presence of the tested samples (7.81-1000 pg/mL), the
L-929 cell line was used, and an IC50 value of 390.03 + 8.06 ug/mL was obtained. For in
vitro wound healing evaluations, cells were plated and then a wound was created in the
cell monolayer. The formulation was used at a concentration of 7.8125 pg/mL. At time
zero, the open wound area was 100%. After six hours, the damage decreased by about
25.24%. Avocado oil-based gel-cream demonstrated satisfactory physicochemical
properties, showing promise for healing potential.
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Abstract

Clofazimine is a drug used in multi-drug therapy for leprosy that has low water
solubility (0.3 pg/mL) and high lipophilicity (log P>7), resulting in poor and variable
bioavailability (45-62%). One strategy to improve the solubility of such drugs is through
self-emulsifying drug delivery systems (SEDDS), which are an isotropic mixture of drug,
oil phase, surfactant, and cosurfactant, forming a fine oil-in-water emulsion upon mild
agitation in gastrointestinal fluid. However, relationships between clofazimine, lipids,
and excipients that can potentially optimize the system are diverse and remain unclear.
This review delves into the existing literature to elucidate how different excipients
influence clofazimine's absorption and solubility within SEDDS and critically evaluates
their impact. Full research articles published to date (Jun 2024) were searched on
Scopus, PUBMED, and Web of Science. Exclusion criteria were studies not addressing
the topic, duplicates, and conference proceedings. Twenty-four articles were found, of
which seven were chosen after the eligibility critera. The research showed that the
potential of SEDDS is deeply influenced by the appropriate combination of excipients.
Emulsion formation works well with medium-chain triglycerides (MCTs), such as
Capmul MCM. In under 60 minutes, SEDDS optimized with Capmul MCM, Tween-20,
and Labrasol released almost 85% of the daily dose of clofazimine in water. On the other
hand, long-chain triglycerides (LCTs) in castor oil and non-ionic surfactants such as
polysorbate 80 improve self-emulsification and lymphatic absorption, which directly
raises bioavailability by promoting peristalsis and water secretion in the intestinal
lumen. The solubility and absorption of clofazimine can be enhanced by the
combination of MCTs and LCTs, indicating that SEDDS can optimize leprosy therapy by
improving the therapeutic efficacy and permitting dose modifications in formulations.
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Abstract

The use of polysaccharides extracted from edible mushrooms has been shown to be
effective for the treatment of tumors. Partially methylated mannogalactan (MG-Pe),
extracted from the species Pleurotus eryngii, has demonstrated promising
antimelanoma activity in vitro and in vivo studies. Considering the topical
administration of this compound in the tumor region, polymeric platforms for drug
delivery, which depend on the body temperature range, allow the prolonged and/or
controlled release of the drug they carry. Hydrogels as semisolid pharmaceutical forms
most are ideal for topical application and attractive to improve therapeutic efficacy.
Therefore, the aim of this study was to perform the texture profile analysis (TPA) of
thermoresponsive bioadhesive systems containing MG-Pe. The systems were prepared
using 175% (w/w) P407 and 03% (w/w) cellulose derivative (sodium
carboxymethylcellulose or hydroxypropyl methylcellulose), loaded with 0.01% or 0.1%
(W/w) Mg-Pe. The analyses were performed using a TA-XTplus texture analyzer in TPA
mode, at 25 and 34 °C, the probe was compressed twice inside the sample, to calculate
parameters. hardness, compressibility, adhesiveness, elasticity and cohesiveness. The
temperature significantly influenced (p > 0.05) all parameters except the elasticity, with
a significant increase mainly at 34 °C. There is also a difference in the type of cellulose
derivative used, and the increase in parameters was significant (p > 0.05) mainly for
HPMC systems. The presence of the active ingredient was significant (p > 0.05) for both
types of formulation, except for cohesiveness, where no significant increase was
observed in relation to the Mg-Pe concentration. The results obtained are compatible
with those in the literature, and these formulations are promising. However, additional
tests are necessary to evaluate their topical performance.
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Abstract

Films are flexible solid dosage forms that can be developed for different forms of
release. Mucoadhesive films allow controlled release of drugs and may have several
layers to direct the drug to the application site or to ensure prolonged release. It is
important to ensure that the physical and physical-chemical properties of the films are
adequate to avoid displacement of the pharmaceutical form and for the formulation to
be comfortable and easy to apply. This study aims to develop mucoadhesive films to aid
in the adhesion of systems containing drugs for dental application. Four films (AL, AL2,
AL3, AL4) were developed with different combinations of gums and cellulose polymers,
prepared by the solvent casting method in a climatic chamber with controlled
temperature and humidity. The formulations were subjected to experiments to
determine moisture content and water absorption. The ALI film transformed into a gel
within 5 minutes, making it impossible to determine the amount of water incorporated
into the system, while AL3 and AL4 remained intact after 30 minutes in the buffer
solution, demonstrating suitability for oral application. Tests were also conducted to
determine the water content of the systems, and from these results, it was possible to
infer that the ideal relative humidity for storage would be 50%. The thickness of the
films was determined, which should be homogeneous for better patient comfort. The
AL4 film showed the least variation in thickness. The mucoadhesion tests
demonstrated that AL3 had the highest force and total energy required to separate the
film from the mucosal surface and the greatest resistance during the initial
displacement until complete separation from the mucosa. Analyzing the rheology
results, it is possible to infer that AL3 has the highest shear stress and AL4 has the
highest viscosity. The formulation AL2 was not included in many tests because it was
heterogeneous.
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Abstract

Angiotensin-(1-7) (Ang-(1-7)) is a peptide derived from the renin-angiotensin system
with significant physiological relevance. However, its therapeutic use is limited due to
its rapid degradation. To address this, this study aims to incorporate the peptide into an
injectable GelMa hydrogel, enabling controlled release of Ang-(1-7). The hydrogel
consists of GelMa (10% w/v) dispersed in water. Then, 1% of the polymerization agent
was added along with 100 yL of an Ang-(1-7) water solution at 1 mg/mL. To observe
controlled release, the hydrogels were placed in dialysis membranes (50 kDa cut-off)
and cross-linked using UV light for 3 minutes. The dialysis process was conducted
under stirring for up to 5 days, and aliquots of the dialysate were withdrawn to quantify
Ang-(1-7) release using a fluorimeter. The total amount released was determined by
comparing the area under the emission curve (AUC) of the samples with the AUC of a
standardized Ang-(1-7) solution at a specific concentration.No Ang-(1-7) was detected in
the 5-day sample, likely due to degradation. At the initial time points, we suspect a
small amount of the released peptide did not reach the detection limit of the
equipment. The detection method for Ang-(1-7) was successful, as it allowed
comparison of the sample results with the standardized solution for quantification.
However, the release was only detectable at the 24-hour dialysis time point, suggesting
a significant amount of the peptide was present only at this time. Improving the
dialysis method by reducing the dialysate volume and conducting the process at 37°C
may enhance our study's outcomes.
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Abstract

Leprosy predominantly affects less developed countries, with Brazil leading in cases in
the Americas and ranking second globally. Clofazimine, a key therapeutic component,
suffers from low aqueous solubility, resulting in poor bioavailability (20%). Amorphous
solid dispersions (ASDs) are formulation strategies that enhance the kinetic solubility of
poorly soluble drugs such as clofazimine. However, maintaining the amorphous state in
ASDs presents challenges, particularly in preventing crystallization due to insufficient
interactions. Understanding these interaction types and functional groups in
amorphous materials remains a critical hurdle for developing effective systems, and
this systematic review aims to elucidate these less-understood aspects. A search was
performed in the PubMed, Web of Science, and Scopus databases using the terms
"Clofazimine" and ("Amorphous Solid Dispersion" or "Solid Dispersion" or "Amorphous").
Out of the initial 71 articles retrieved, 36 duplicates and 26 irrelevant articles were
excluded. One review article and one article unavailable online were also excluded.
Ultimately, 7 articles were included, focusing on the development, characterization, and
performmance of clofazimine ASDs. These studies demonstrated that formulations
containing specific polymers significantly enhanced drug loading capacity, achieving
levels of up to 70%. The stability and effectiveness of these systems relied on precise
molecular interactions between clofazimine and the polymers. Characterization
techniques, including high-resolution NMR spectroscopy and computational
calculations, facilitated a thorough analysis of these interactions and binding patterns
within clofazimine ASDs, offering crucial insights for developing more robust and
efficient systems. Moreover, the studies underscored the potential for innovative
formulations that ensure stability under tropical storage conditions and facilitate faster
drug dissolution compared to its crystalline form.
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Abstract

Poloxamers are copolymers displaying thermoresponsive properties. Ketamine is a
dissociative anesthetic drug that acts by physically blocking N-Methyl-D-Aspartate
(NMDA) receptors to prevent acute or chronic pain and the sensitization of neurons in
the dorsal horn region. This drug has mainly been used in small animals by direct
infusion. The buccal route of administration for systemic effects can promote increased
convenience and bioavailability. The aim of this work was obtain the mechanical
characteristics of formulations containing ketamine for buccal administration in cats.
Gels were composed of 17.5% or 20% (w/w) poloxamer 407 and 5% or 8% (w/w)
ketamine. Texture Profile Analysis (TPA), mucoadhesion, and syringeability analyses
were performed. TPA was performed at temperatures of 5, 25, and 37°C, and the
hardness, compressibility, adhesiveness, elasticity, and cohesiveness were obtained
from force-time and force-distance graphs. In vitro mucoadhesiveness was carried in
tension mode, at 37°C, by measuring the force required to detach a formulation from a
mucin disc. Through TPA analysis, it was possible to demonstrate a significant increase
(p<0.05) in the analyzed parameters as the temperature increased. The effect of the
presence of ketamine led to an increase in hardness and compressibility values. For the
mucoadhesive analysis, the formulations containing ketamine showed significantly
higher values compared to the formulation containing only poloxamer. Syringeability
decreased with the presence of ketamine. Formulations containing ketamine showed
promising characteristics for application in the oral cavity of small animals.
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Abstract

The use of anesthesia in medical and dental procedures was essential to increase and
maintain patients' adherence to treatments, which are often painful and
uncomfortable, thus promoting significant improvements in people's health and
quality of life. These drugs act on the central nervous system, inhibiting the perception
of pain and providing greater comfort during surgeries and other procedures. However,
many patients are still scared by traditional infiltrative anesthesia, carried out by
injections, so less invasive methods, such as the administration of anesthetics through
topical formulations, for example films, have proven to be a promising alternative. The
monoaxial electrospinning method is capable of forming polymeric fibers when the
dispersion, subjected to pressure and voltage, passes through the eye of a needle
towards a metallic collector, also electrically charged, making it possible to produce film
systems through this method. This method was designed in this project in order to
form nanofibers with a large contact surface and porosity, which allows for a potential
rapid release of the drug. Different dispersions containing a combination of amide-type
local anesthetics and HPMC associated with chitosan or zein were tested, varying the
proportions between the polymers. For the formulations with HPMC and chitosan, the
formation of fibers was observed, however, due to the low proportion of polymers in the
formulation, necessary for the adequate viscosity used in the method, the fibers
produced were insufficient to remove the metal collector, remaining adhered. The
crystallization of the drugs was also observed in scanning electron microscopy, due to
their high content in relation to the total solid content of the dispersions. Different
proportions of HPMC and zein are being tested in order to increase the percentage of
polymers without significantly increasing viscosity, which can be a limitation for the use
of the electrospinning method.
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Abstract

Sesamol (3,4-methylenedioxyphenol) is a phenolic compound obtained from sesame
with numerous therapeutic properties, including antioxidant and antimicrobial
activities, which have yet to be fully explored, making it a promising substance for oral
disease therapy. Therefore, this study aimed to develop a buccal film for topical delivery
of sesamol to the oral mucosa. The films were prepared using the solvent evaporation
method, hydroxypropyl methylcellulose K100 and polyethylene glycol 400, to achieve
suitable characteristics for the intended purpose. The films were defined as thin (23.7 +
115 um), homogeneous in content (94.89 * 2.26%), combining flexibility (bending
resistance > 300) and strength (24.36 + 10.70 MPa). Furthermore, they exhibited
mucoadhesive properties (9997.66 + 140.73 dyne/cm?), hydrophilicity (8 35.63 + 2.36),
rapid swelling (785.68 + 19.73%), and sesamol release (81.87 + 9.07% in 45 min). Despite
low sesamol retention in porcine mucosa (11.83 + 3.3%), it remains suitable for topical
use. Sesamol inhibited the growth of Candida albicans and non-albicans strains, and
the film showed antioxidant activity in ABTS+ assays (99.88 + 0.50) and DPPH assays
(88.72 + 0.61%). Additionally, the film was biocompatible in hemolysis assays and
non-irritating in the HET-CAM test, suggesting its safety. Thus, the buccal sesamol film
demonstrates itself as a promising pharmaceutical form for topical application in
patients with conditions affecting the oral mucosa.
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Abstract

Poorly water-soluble drugs often face reduced bioavailability. Cocrystals, composed of
different molecules in a single crystalline network held by non-ionic and non-covalent
bonds, can enhance bioavailability by maintaining supersaturation. However, drug
precipitation can occur due to the thermodynamic instability of supersaturated
systems. To prolong this state, nucleation-inhibiting polymers can be used to delay
recrystallization. This study evaluated the poorly soluble antiepileptic drug Lamotrigine
(LAM) associated with five coformers: Nicotinamide (NIC), Mandelic Acid (MA), Glycolic
Acid (GA), Succinic Acid (SA), and Citric Acid (CA), and the use of polymeric additives,
aiming to maintain the supersaturated state. The cocrystals were formed from the
association of LAM with the coformers by the reaction crystallization method. Excess
concentrations of the physical mixture of cocrystals and polymers were added to water
at 25°C, 100 rpm in an orbital shaking incubator. Aliquots were sampled over time for
HPLC analysis, using two polymers: HPMC E6 (Hydroxypropylmethylcellulose) and PVP
(Polyvinylpyrrolidone). Results showed that LAM-CA and LAM-MA cocrystals enhanced
solubility, though polymer use was not significant. The LAM-SA cocrystal, however,
showed notable solubility improvement with polymers, especially within the first 50
minutes. The LAM-GA cocrystal stood out as the most promising result of this study,
showing a 30-fold solubility increase compared to pure LAM, and polymer addition
boosted this to 40-fold with PVP and 50-fold with HPMC E6. The LAM-NIC cocrystal also
benefited from polymer association, especially with E6, leading to a five-fold solubility
increase. Overall, the study indicates that polymers can effectively inhibit LAM cocrystal
precipitation, enhancing solubility and maintaining supersaturation. HPMC E6 was the
most effective polymer, with the LAM-GA cocrystal showing the greatest solubility
improvement when combined with polymers.
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Abstract

The therapeutic efficacy of drugs is highly dependent on their solubility. Ketoconazole
(KTZ), an antifungal agent, has low solubility despite high permeability. The use of
cocrystal has been a critical approach to increasing the solubility of poorly water drugs.
This study developed a KTZ cocrystal using succinic acid (SAC) and evaluated its
biopharmaceutical and antifungal properties. The cocrystals of KTZ with SAC were
prepared by reaction crystallization and were characterized using FT-IR, XRD, SEM, and
DSC techniques. Solubility was assessed in water and simulated fasting intestinal fluid
(FaSSIF) under non-sink conditions. Dissolution rates were evaluated as per USP
guidelines in hydrochloric acid (HCl) pH 1.2, acetate buffer pH 4.5, and simulated
intestinal fluid (FIS) pH 6.8. Antifungal activity was determined by measuring the
minimum inhibitory concentration (MIC) against Candida albicans (ATCC 10231) using a
colorimetric method. The study tested KTZ-SAC cocrystals, KTZ, SAC (control), and a
KTZ-SAC physical mixture, all at 500 ug/mL. In the kinetic study, the cocrystal showed
240 times higher solubility than KTZ in water at 90 minutes (min) and 110 times higher
in FaSSIF at 40 min. In dissolution study, in HCl medium, the cocrystal dissolved 98% in
20 min, versus 57% for KTZ. In acetate buffer, the cocrystal had an 84% dissolution rate
in 120 min, compared to 29% for KTZ. In FIS, the cocrystal's dissolution rate was 20%,
compared to 7% for KTZ over 120 min. Antifungal activity indicated that the MIC for KTZ
and the physical mixture was 62.5 ug/mL, while the KTZ-SAC cocrystal's MIC was 31.2
ug/mL. The cocrystal also exhibited lower IC50% and [C90% values than KTZ.
Cocrystallization with succinic acid significantly enhances the solubility and dissolution
rates of ketoconazole, along with its antifungal properties. These results suggest the
potential for further in vivo studies to explore the therapeutic benefits of KTZ cocrystals.
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Abstract

Matrix tablets are a simple and low-cost alternative for obtaining modified release
systems aimed at optimizing therapy. They can be produced through conventional
processes using a retardant material, such as hydrophilic polymers. Chia mucilage
(Salvia hispanica) demonstrates excellent retention capacity, gel and film formation,
being highly soluble in water and generating viscous solutions even at low
concentrations. Therefore, chia mucilage is a promising material for obtaining matrix
tablets as well as other pharmaceutical systems. In this work, studies were carried out
to standardize the separation between mucilage and seeds in the chia mucilage
extraction process. The extraction was done in water for 60 minutes at 50°C under
constant stirring, using a 1:30 ratio (seed:solvent). The separation methods tested
included vacuum filtration, microfiber cloth filtration, and ultrasonication, and the
drying methods tested included oven drying and lyophilization. The highest yield
obtained with the separation was through ultrasonication (4.36%), while the lowest
yield was with microfiber cloth filtration (0.057%). Regarding swelling, there was no
difference between the separation methods. Lyophilization was chosen due to its
greater reproducibility. Based on this standardization, further studies will be conducted
to optimize the extraction, where the independent variables will be pH, agitation time,
concentration (w/A), and temperature. Additionally, it aims to offer an alternative
functional excipient for pharmaceutical products, adding value to sustainable crops
and making production more economical and accessible.
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Abstract

Beta-caryophyllene (CAR) is a multitarged terpenic compound which acts on type 2
endocannabinoid receptors (CB2) and modulates inflammatory mediators. CAR
presents reduced bioavailability by oral route. In this context, this study proposed the
incorporation of CAR in polymeric microneedles to ensure stratum corneum rupture
and release of this compound close to the inflammatory site, aiming a transdermal
delivery. The dissolving microneedles (MN) were obtained using the micromolding
technique. The first step involved the fabrication of polydimethylsiloxane female molds,
where different master molds with distinct geometries and materials were tested (i.
Dermastamp®; ii. Comercial Cosmetic Microneedles and iii. Microneedles obtained by
3D stereolithography printing). In a next step, the need of nanometric carrier was tested
to promote the stability of CAR and its uniformity in the polymer matrix of the
microneedle. The choice of polymers forming the MN matrix and the best ratio of
polymer relative to CAR content was supported by analyses of viscosity, morphology
(Digital and Scanning Electron Microscopy), mechanical properties, insertion capacity,
and stability of CAR during the micromolding process. It was concluded that the female
molds made from MNs obtained by 3D printing showed better results than commercial
MNs due to the higher reproductivity and lower bubble entrapment. A combination of
polyvinylpyrrolidone and polyvinyl alcohol, making up a solid content of 40 % (w/w), was
chosen due to the good mechanical and dissolution properties. The incorporation of
nanoemulsified CAR at 9 % (w/w) relative to total solid content showed good stability
and lower tendency to phase separation. In addition, the combination resulted in
greater tip failure force (> 50N/array) than the average manual application force (11 N). In
summary, our findings demonstrate the feasibility of incorporating the
volatile/lipophilic CAR in a transdermal dissolving microarray patch.
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Abstract

Introduction: Trauma, ischemia, pressure and surgery can lead to the formation of
hypertrophic scars or keloids, the result of an abnormal healing process.
Fludroxycortide (FLX), an anti-inflammatory drug already used to treat these scars, can
have its therapeutic activity optimized by the addition of Pterostiloene (PTE), a
bioactive compound with antioxidant and anti-inflammatory properties. 3D printing
(3DP) allows the creation of personalized and controlled-release pharmaceutical forms,
offering advantages for the development of new drug delivery systems. Objective: To
develop and evaluate thermoresponsive bioadhesives based on FLX and PTE for the
treatment of hypertrophic scars and keloids, using the 3D printing technique.
Methodology: Thermoresponsive bicadhesives were obtained by 3DP, incorporating
FLX and PTE in different concentrations and number of layers. The morphology of the
films was evaluated by optical microscopy and the quantification of the drugs by High
Performance Liquid Chromatography (HPLC). Results: Analysis by optical microscopy
revealed the presence of crystals in the films with a higher concentration of FLX, while
the films containing PTE and FLX in reduced concentrations showed homogeneity. The
FLX and PTE content in the films ranged from 4.19 to 6.66 ug/mg and from 1.77 to 3.61
ug/mg of adhesive, respectively, depending on the number of layers printed.
Conclusion: The thermoresponsive bioadhesives developed by 3DP showed potential
for the treatment of hypertrophic scars and keloids. However, future studies are needed
to optimize the formulation and evaluate the efficacy in vitro or in vivo.
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Abstract

Nile tilapia (Oreochromis niloticus) skin demonstrates potential application as a
biological dressing with high biocompatibility due to its histomorphological structure
similar to human skin. Through enzymatic hydrolysis of Nile tilapia skin, collagen
peptides were obtained, which showed a wound-healing effect related to inflammatory
and antioxidant processes. Afterward, the peptides extracted from the skin of Nile
Tilapia were incorporated into thermosensitive hydrogels for wound dressing. This work
aimed to evaluate the rheological behavior of the hydrogel composed of chitosan and
Poloxamers. Parallel plate geometry (40 mm diameter) using Discovery HR-2 (TA, USA)
at a frequency of THZ and a strain of 0.1% was used, and samples were equilibrated at 25
°C before tests. The rheological behavior was measured at the heating rate of 5 °C/ min,
and the temperature ranged from 4 °C to 50 °C. The storage modulus G' (Pa) and loss
modulus G" (Pa) were recorded as a function of temperature to evaluate the gelation
temperature of samples. At low temperatures, G' < G" shows a viscous behavior
predominance, and when G' = G" was the critical point of the sol-gel transition. The
faster storage modulus increases resulted in the G' > G'" after the transition point and
indicated that the network structures with higher elasticity were developed during
continuous gelation. The sol-gel transition occurred until 50 seconds, and the
intersection of G' and G" curves was the sol-gel transition point, which varied from
about 25.7 to 26.8 °C. Both moduli remained stable with the increased temperature
until 50 °C, suggesting a steady hydrogel structure. These results show a promising
application of hydrogels for treating both chronic and acute wounds since the
temperature of the wound is lower than that of healthy skin, allowing the fast in situ
sol-gel transition for good applicability over the wounds.
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Abstract

Nimesulide (NIM), a non-steroidal anti-inflammatory drug, acts as a selective
competitive inhibitor of COX-2. Among its therapeutic indications are the treatment of
acute pain, and osteoarthritis. NIM has low aqueous solubility, limiting its dissolution
and oral bioavailability. Besides that, its hepatotoxicity limits its use. Therefore,
development of solid dispersions becomes an interesting and scalable option, as it
allows the use of different adjuvants that help increase aqueous solubility, dissolution
rate and promote controlled release. The purpose of this study is to evaluate different
polymers and surfactants aiming to improve NIM solubility for the development of solid
dispersions. A screening test was carried out with the following constituents
polyvinylpyrrolidone (PVP), Poloxamer, PEG, Compritol, Sodium Lauryl Sulfate (SLS),
Polysorbate 80 (P80) and Polysorbate 20 (P20). For this test, an excessive amount of
NIM was placed into an aqueous solution 1% polymer or surfactant and remained under
magnetic stirring at a controlled temperature for 24 hours. Then the samples were
centrifuged, the supernatant diluted in acetonitrile, and filtered for evaluation by HPLC
using a previously validated method. The experiment was carried out in triplicate. The
statistical evaluation was carried out in GraphPrism 8. As a result solubility of NIM in
water was 10.61 + 1.91 mg, which is lower than Compritol and PVP, being 13.76 + 1.42 mg
and 18. 07 + 0.68 mg, respectively. For the surfactant, all values were high, being 248.84
+ 37.56 mg, 37.56 + 499 mg and 21.63 + 2.60 mg for LSS, P80 and P20, respectively, and a
significant difference was obtained with the PVP and LSS. Finally, it can be observed
that the using drug-polymer-surfactant it will be possible to increase the solubility of
NIM solid dispersions.
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Abstract

Pickering emulsions are surfactant-free systems stabilized by solid particles, offering
resistance to coalescence, reduced toxicity, and a sustainable preparation process. In a
previous study, we optimized a photoprotective water-in-oil Pickering emulsion
(formulation 1) using Central Composite Design, resulting in 13% trihydroxystearin, 20%
zinc oxide, 22% purified water, and 45% squalane. This formulation exhibited in vitro sun
protection factor (SPF) and UVA protection factor (UVAPF) results of 294 and 2.95,
respectively, using a Labsphere® UV-2000 Ultraviolet Transmittance Analyzer. In this
study, we evaluated the impact of adding karanja oil or cork hydroglycolic extract,
known for their photoprotective and antioxidant properties, on the photoprotective
efficacy of the formulations. Initially, the antioxidant capacity of karanja oil (previously
extracted with methanol) and cork extract was assessed using ferric-reducing
antioxidant power and oxygen radical absorbance capacity assays. Their
spectrophotometric SPFs were determined using the Mansur method with
modifications. The cork extract exhibited higher antioxidant properties (98.54+2.79 mM
Fe2* equivalents and 926.37+16.12 uM TE/mL) compared to the karanja extract (5.78+0.53
mM Fe?* equivalents and 357.42+15.43 uM TE/mL). On the other hand, karanja oil
showed a higher spectrophotometric SPF (4.68+0.15) than cork extract (0.28+0.09).
Formulations 2 and 3 were derived from formulation 1 by substituting 5% of the oil
phase with karanja oil and replacing all the water in the formulation with 22% cork
extract, respectively. Photoprotective efficacy was higher for formulations 2 (in vitro
SPF=5.49 and UVAPF=557) and 3 (in vitro SPF=3.65 and UVAPF=3.75) compared to
formulation 1, demonstrating the positive impact of incorporating these plant
ingredients. Our next investigation will combine both these ingredients in the same
formulation, aiming at increasing even more the photoprotective efficacy.
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Abstract

Lemongrass (Cymbopogon flexuosus) essential oil has several properties, including
antioxidant action. However, due its instability, microencapsulation is being
investigated in order to make it more stable. This study aimed to evaluate the
antioxidant activity of microparticles containing lemongrass essential oil and its
performance as antioxidant in a formulation for cosmetic application. Microparticles
were prepared using arabic gum via the spray drying technique and exhibited an
encapsulation efficiency of 51%. The antioxidant activity was assessed using the DPPH
(2,2-diphenyl-1-picrylhydrazyl) assay after storage at ambient temperature and 40°C
during 60 days. No statistically significant differences were observed in the antioxidant
activity values (AA%) between pure (76.145.6%) and microencapsulated oil (69.9+4.9%), at
the concentration of 3500 ug/mL, indicating that the microencapsulation process did
not compromise its antioxidant efficacy. Furthermore, the microparticles demonstrated
enhanced stability when stored at elevated temperatures. Although both samples
showed a decline in antioxidant activity after 60 days, the non-microencapsulated oil
exhibited a greater decrease in AA% values (from 76.1+5.6% to 20+3.1%). Additionally,
incorporation of both pure oil and microparticles into a water-in-oil emulsion was
performed. Parameters such as pH, viscosity, centrifugation test and macroscopic
characteristics were evaluated after 60 days of storage at room temperature and 40°C.
The pH remained in the range of 6.8, the viscosity around 70,000 cP and no color
changes were observed during storage, suggesting the ability of microencapsulated oil
to prevent oxidation. In conclusion, microencapsulation significantly enhanced the
stability of lemongrass essential oil while preserving its antioxidant properties.
Furthermore, the microencapsulated oil can be considered as a promising antioxidant
agent, of natural origin, for use in cosmetic formulations.
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Abstract

The skin is the body's first protective barrier and therefore is exposed to aggressions
including solar radiation that have the potential to cause damage at different levels of
this tissue. Overexposure to UV radiation in turn is associated with skin damage such as
erythema or “sunburn”, premature skin aging and skin cancer. Usually, topical
photoprotection involves molecules that absorb or reflect UV radiation. However, this
passive strategy does not completely prevent the effects of continuous exposure to UV
radiation. In this sense, topical application of enzymes such as photolyase, which can
repair DNA and more specifically CPD lesions, could serve as a preventive strategy
increasing protection against UV radiation to reduce aging and photocarcinogenesis.
Here we produced a recombinant photolyase expressed in Escherichia coli BL21 (DE3)
strain containing the pETI15b vector (histidine-tagged N-terminal fusion protein) with
the Thermus thermophilus photolyase gene, and demonstrated the enzyme activity on
CPD-DNA through ELISA test. Both batch and fed-batch processes were investigated in
a bioreactor and the later resulted in 5.6 increase in final biomass produced compared
to shaker conditions, reaching 20.2 g/L, and an increase of 3.6 in productivity (Px =1.84
g/L.h). While 15.6 mg of pure photolyase was produced per liter in shaker cultivation, 170
mg/L was produced in batch bioreactor and 480 mg/L in fed-batch bioreactor.
Photolyase activity was confirmed by CPD-DNA Elisa test and even low enzyme
concentrations such as 15 pug/mL recovered 90% of CPD photodamage; a concentration
of 150 pg/mL resulted in 98% recovery. With these results we demonstrated an efficient
production of recombinant T. thermophilus photolyase and proved the enzyme high
activity in repairing CPD damage. The photolyase produced is a potential active
ingredient to be incorporated in dermatological products to prevent skin aging and
photocarcinogenesis.
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Abstract

Aerosol sunscreens are a practical and innovative option. However, they may present
risks associated with the inhalation of nanoparticles present in it, in addition to the
absorption of the components through the skin. The aim of this work was to
qualitatively evaluate the composition of ultraviolet (UV) filters in aerosol sunscreens
available in Brazil, highlighting the most prevalent active substances and those that
may present adverse events. Among the 29 products found SPF 15 (6.9% = 2/29), SPF 30
(34.5% = 10/29), SPF 40 (3.4% = 1/29), SPF 50 (41.4 % =12/29), SPF 60 (10.3% = 3/29), and
SPF 80 (3.4% = 1/29). The most frequent UV filters were ethylhexyl salicylate ~93%,
octocrylene (OCR) and butyl methoxydibenzoylmethane (BMDBM), both ~83%.
Considering filters with reported adverse events, OCR, BMBDM, homosalate 31%,
benzophenone-3 (BP3) ~28%, ethylhexyl methoxycinnamate ~24%,
4-methylbenzylidene camphor (MBC) ~7% and titanium dioxide (TiO2) ~3% were
observed. Nevertheless, BP3 and MBC can induce more serious adverse events, due to
the potential for bioaccumulation. TiO2 is present in a product for kids, a worrying fact
as it can lead to respiratory problems, which is why it was banned from sunscreen
aerosols in the United States of America and even from food in France due to its
bioaccumulative and carcinogenic effect. Finally, aerosol sunscreens require more care
in terms of use and require more detailed and enlightening studies on adverse events
and potential risks for humans.
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Abstract

Breast infection by Candida spp. during the postpartum period is common, causing
discomfort and potential breastfeeding interruption. Topical treatments are often
ineffective due to low penetration and moisture retention, leading to recurrences.
Microparticles obtained by spray-drying provide an easily obtainable formulation that
offers an alternative for targeted drug delivery, while maintaining the treatment area
dry. To develop and characterize dry fluconazole mucoadhesive microparticles obtained
via spray-drying, intended for topical application in treating breast candidiasis. Dry
mucoadhesive fluconazole microparticles were prepared by spray drying using
different proportions of lactose and starch (50:50, 75:25, 25:75, w/w). The microparticles
were characterized for process yield, fluconazole content, moisture content, swelling,
Fourier-transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM),
and formulation irritation potential study (HET-CAM). The powder yield was 45.83 +
0.92% for F1, 49.35 + 3.10% for F2, and 40.08 + 7.84% for F3, with a significant difference (p
< 0.05) between F1 and F3. The analysis of fluconazole content in the microparticles
showed content uniformity, ranging from 93.68% to 110.12%. Moisture content averaged
4.57%, 514%, and 5.28% for F1, F2, and F3, respectively. Initial swelling was higher for F3
at 10 minutes, indicating rapid water absorption, underscoring starch's exudate
absorption potential. Morphological analysis showed spherical particles with smoother
surfaces in F2 due to higher lactose content. FTIR data demonstrated the chemical
stability and a high degree of interaction between the drug, lactose, and starch. All
microparticles had a mean diameter of approximately 10 um. HET-CAM assays
confirmed no skin irritant potential. In conclusion, the fluconazole microparticles are
promising systems for drug delivery, presenting high potential as an alternative option
in the treatment of breast candidiasis.
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Abstract

In Brazil, the estimated number of new cases of non-melanoma skin cancer for each
year from 2023 to 2025 is 220,490. In search of new ways to protect against this type of
cancer, the use of antioxidants in sunscreens has been investigated. Antioxidants
protect cells against free radicals, and studies have shown that some topical
antioxidants in formulations  with  sunscreens reduce erythema and
immunosuppression. Bixa orellana L., known as urucum and native to Brazil, was
chosen for its flavonoids, carotenoids, gallic and alfitolic acids, among others.
Carotenoids, especially bixin and norbixin, are of interest for their antioxidant effects.
The objective was to evaluate whether a native Brazilian plant with proven antioxidant
activity could generate a synergistic effect with known sunscreens. Preliminary
phytochemical tests, in vitro antioxidant effect assay with ABTS-+, and in vitro SPF
determination using a sphere ultraviolet transmittance analyzer were conducted. The
results of ABTS-+ and in vitro SPF were statistically analyzed using Minitab Statistical
Software, with one-way ANOVA and Dunnett's method at a 95% confidence interval.
Four samples were prepared: alkaline aqueous extracts with whole (EAAI) and ground
(EAA2) urucum seeds, extracted oil (OE), and commercial oil (OC). The phytochemical
analysis showed no discrepancies for EAAIL EAA2, and OE, but OC differed, showing only
the presence of coumarins.The in vitro antioxidant assay revealed that Trolox had better
action than the samples, but EAAI, EAA2, and OE showed close and good results, with
means below 50. OC showed no antioxidant activity even at the highest concentration
used (100 pg/mL).For the in vitro SPF determination, a base cream with 5% avobenzone,
10% ethylhexyl methoxycinnamate, and 5% of each sample was used. Formulations with
EAAI (86,7) and EAA2 (86,33) showed significantly higher in vitro SPF values than the
control (23,33), indicating greater efficacy as synergistic agents in sunscreens.
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Abstract

Sickle cell disease is a genetic disorder that affects the shape and function of red blood
cells, leading to a series of complications. Ulcers on the lower limbs (LL) are chronic
recurrent wounds that are difficult to heal, requiring significant treatment costs and
having a negative impact on patients' quality of life. This study aims to formulate a
stable blend composed of ethanolic extract of red propolis from Alagoas and oleoresin
from Copaiba officinalis, to be incorporated into an emulgel designed as a biodressing
agent, potentially useful in the treatment of ulcers on the lower limbs caused by sickle
cell anemia. To develop the formulation, a 3:7 blend of red propolis extract from Alagoas
and Copaiba oil was made, then an active pharmaceutical ingredient plant (API)
stabilized with equal parts of cetiol V®, emulgin® and vitamin F®. The API in question
was incorporated into an emulsified system based on acrylic acid copolymers. The
formulation was subjected to preliminary, accelerated and shelf-life physical and
chemical stability tests, as well as an in vitro spreadability profile check. The formulation
showed stability with no signs of alteration in its physicochemical and organoleptic
characteristics. In addition, a prospective bibliographic and patent study showed
promising results in the treatment with propolis-based biodressing in the healing
process. Furthermore, the mapping of patents using the Orbit Questel intelligent® tool
showed that in the last decade there have been patents filed in Brazil for biodressing
for different types of wounds, but without any mention of ulcerations caused by sickle
cell disease. Therefore, the formulation conceived can be seen as a new pharmaceutical
bioproduct containing a natural APl with potential for use on sickle cell disease
wounds, with the cost-benefit ratio needed by sickle cell patients.
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Abstract

Dry Eye Disease (DED) is an ocular condition that results in discomfort, damage to the
eye surface, inflammation, and vision problems due to inadequate tear production or
excessive tear evaporation. This project aims to develop nanoparticles that can
effectively alleviate these symptoms, enhance patient adherence to treatment, and
minimize side effects. We prepared and characterized two types of lipid nanoparticles:
solid lipid nanoparticles (SLNs), containing lipids present in the tear film, and
nanostructured lipid carriers (NLCs), composed of liquid lipids with potential
anti-inflammatory activity. The most promising nanoparticles were enriched with
hyaluronic acid (HA), a natural polymer found on the ocular surface that can interact
with specific receptors of the corneal epithelium, forming hybrid nanoparticles (HA-NP)
aimed at providing more efficient therapy. The SLNs exhibited an average diameter
greater than 100 nm and a high polydispersity index (PDI), while the NLCs showed sizes
between 50 and 60 nm, with a PDI of less than 0.3 and a neutral zeta potential. The
nanoparticles were stable for up to 14 days. The selected formulations were enriched
with HA, resulting in HA-NPs with physical-chemical characteristics similar to the
original NPs and an infrared spectrum confirming HA incorporation. Initial results
indicate that HA-NPs have significant potential to improve adherence to DED
treatment due to their physical-chemical properties. Future studies will focus on
modeling these nanoparticles into elliptical shapes to study the influence of shape on
ocular bioadhesion.

206



Evaluation of Decellularization Methods for ECM-Based
Hydrogel Preparation from Human Skin

Author
Oluwapelumi Oloyede Oyeniyi - Universidade de Sdo Paulo (USP)
Profa. Dra. Renata Fonseca Vianna Lopez - Universidade de Sao Paulo (USP)

Knowledge Area
Pharmaceutical and Cosmetic Technology

Funding
CAPES-PROEX 88887.911395/2023-00

Keywords
Hydrogel, Decellularization method, Dermal decellularized matrix

Abstract

Hydrogels are three-dimensional polymer networks with high water content widely
used in biomedical applications. Recently, natural polymers derived from native
extracellular matrix (ECM) proteins have shown promise for full-thickness wound
dressings. These biocompatible and biodegradable ECM-based hydrogels offer superior
biological properties, fostering a supportive regenerative microenvironment for wound
repair. This study systematically assessed various strategies for decellularizing human
skin ECM to facilitate the development of future wound-healing hydrogels. Abdominal
skin samples obtained from plastic surgery (CAAE: 11726919.0.0000.5403) were
subjected to chemical methods involving surfactants and saline solutions, physical
methods including ultrasound and freeze-thaw cycles, and enzymatic methods
employed alone or in combination. The decellularized skin was evaluated against native
skin through macroscopic analysis, histology, and immunohistochemistry. The most
promising method involved pretreating the skin with dispase enzyme, followed by
immersion in a solution of 2% Triton X-100, 2% sodium dodecyl sulfate, and DNase-|
enzyme for 36 hours, based on macroscopic characteristics. Histological examination
confirmed the effective removal of cells and nuclear material while preserving
ultrastructural components in the decellularized skin tissue. Collagen quantification
demonstrated preserving at least 75% of native skin collagen, and DNA quantification
indicated 70% removal of nuclear material. Picrosirius red staining further validated the
preservation of collagen types | and Ill. Immunohistochemistry revealed the retention
of key proteins, including collagen I, collagen I, elastin, laminin, and fibronectin in the
decellularized dermal matrix. Further investigations are warranted to evaluate the
gelling properties of these dermal matrices and the impact of different treatment
combinations on hydrogel formulation and 3D printing of constructs.
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Abstract

In order to develop a suitable dissolution method, it is necessary to consider its
intended use in drug product lifecycle Analytical Quality by Design (AQbD) has been
adopted for the development of analytical methods, however, the application of AQbD
to dissolution methods is scarce in the literature. To develop a dissolution method,
ideally a link must be established between in vitro and in vivo release. This leads to the
definition of a safe space to justify clinically relevant specification. Innovatively, this
work aims to integrate AQbD with Physiologically Based Biopharmaceutics Modelling
(PBBM) for development of a dissolution method for benznidazole (BZN) 100 mg
tablets, in order to guarantee the discriminative power while ensuring the clinical
relevance. The PBBM model was established and refined using the GastroPlus software
based on clinical observations. For dissolution method development, solubility test was
carried out and it was observed that BZN does not exhibit pH-dependent solubility, and
the sink condition is maintained in media with pH 1.2, 4.5, and 6.8. The Analytical Target
Profile was established and risk assessment was carried out to define critical method
parameters. A fractional factorial design used to study the critical parameters and
DDDPIlus software was used for modelling in silico dissolution profiles. Apparatus type
and the rotation speed had an impact on the dissolution percentage. Method
conditions were defined: 900 mL of HCl and paddle apparatus. Rotation speed was
investigated to provide the method operable design region (MODR). With the MODR
conditions, PBBM was used to determine the biopredictive method. With virtual
bioequivalence, safe space was determined. The integrated approaches of AQbD and
PBBM allowed ensuring an adequate dissolution method for the product lifecycle that
provides quality and clinically relevant results.
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Abstract

Sporotrichosis is a subcutaneous mycosis caused by fungi from the Sporothrix complex
that affects humans and animals. Among animals, cats are the most affected and the
main vector of zoonotic transmission. The first-choice treatment is oral 