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RESUMO

Pediococcus acidilactici CE51 e seus pds-biéticos: efeitos na integridade
intestinal, inflamagao e complicagées musculares associadas a doenga
inflamatoria intestinal

As doencas inflamatdrias intestinais (DIl) sdo condi¢des cronicas caracterizadas por
inflamacao persistente do trato gastrointestinal, frequentemente associadas a
alteragdes sistémicas, como disbiose intestinal e comprometimento metabdlico.
Entre essas complicagbes, destaca-se a sarcopenia, que impacta negativamente a
qualidade de vida e o progndstico dos pacientes. Nesse contexto, cresce o interesse
por estratégias terapéuticas inovadoras, como o uso de probidticos e, mais
recentemente, de pos-bidticos, devido ao seu potencial de modulagdo da microbiota
e da resposta inflamatoria. Esta tese teve como objetivo geral investigar o potencial
terapéutico de Pediococcus acidilactici CE51 e de seus pos-bidticos na modulagao
da inflamacgao intestinal e de complicagdes sistémicas associadas as doencas
inflamatdrias intestinais (DIl), com énfase na sarcopenia. O Artigo 1, de carater
revisional, teve como objetivo analisar criticamente as evidéncias cientificas sobre o
papel dos pods-bidticos derivados de bactérias acido-laticas no manejo das
complicagdes musculares associadas as DIl. A metodologia consistiu em uma
revisdo narrativa da literatura, abordando estudos experimentais e clinicos
relacionados a fisiopatologia da sarcopenia, microbiota intestinal e mecanismos de
acao dos pos-bidticos. Os resultados demonstraram que a inflamacgao crénica
intestinal, a disbiose e alteracbes metabdlicas contribuem diretamente para a perda
de massa e fungdo muscular, e que, pds-bioticos, como acidos graxos de cadeia
curta, peptideos bioativos e exopolissacarideos exercem efeitos anti-inflamatérios,
antioxidantes e moduladores do metabolismo muscular, destacando seu potencial na
prevencdo e atenuagao da sarcopenia associada as DIl. O Artigo 2 teve como
objetivo avaliar os efeitos do probidtico Pediococcus acidilactici CE51 e de seu
sobrenadante livre de células em modelo experimental de enteropatia induzida por
indometacina. Foram utilizados 45 ratos Wistar machos, distribuidos em cinco
grupos: CMC (controle — 200 uL/kg), | (indometacina 10 mg/kg), IP (indometacina +
probidtico 102 UFC), ICFS (indometacina + sobrenadante livre de células 200 uL/kg)
e IS (indometacina + sulfassalazina 10 mg/kg). Os animais foram pré-tratados por 28
dias e submetidos a inducéo inflamatéria por 4 dias, totalizando aproximadamente 32



dias de experimento. A inflamagao promoveu redugéo significativa do ganho de peso
(p<0,05), inflamacg&o intestinal moderada e alteragbes sistémicas importantes,
incluindo anemia, trombocitopenia e hipoproteinemia. Observou-se aumento
expressivo de danos genotdxicos no grupo |, com elevagdo significativa da
frequéncia de micronucleos em comparagao ao controle (p<0,05). Em relagdo aos
tratamentos, os grupos ICFS e IS apresentaram recuperagdo significativa da
contagem de plaquetas (p<0,05) e aumento de leucécitos quando comparados ao
grupo inflamatério. O grupo IS demonstrou melhora mais pronunciada nos niveis de
albumina e proteina total (p<0,05), enquanto o grupo ICFS se destacou pela
modulagdo da microbiota intestinal, com aumento significativo de Lactobacillaceae e
do género Lactobacillus (p<0,05) e reducdo de grupos associados a disbiose. Além
disso, os grupos tratados (IP, ICFS e IS) apresentaram reducgéo significativa na
frequéncia de micronucleos em relagdo ao grupo | (p<0,05), com valores proximos
ao grupo controle. De forma geral, o sobrenadante livre de células (ICFS)
demonstrou maior efeito benefico em comparacédo ao probidtico, especialmente na
modulag¢ao da microbiota e na redugao de danos sistémicos, embora sem reversao
completa de todas as alteracdes induzidas. Esses achados reforgam o potencial dos
pos-bidticos como alternativa terapéutica mais estavel e eficaz, contribuindo para o
avanco de estratégias inovadoras no manejo das DIl e de suas complicagdes

sistémicas.

Palavras-chave: Doenca inflamatdria intestinal; Pds-bidticos; Pediococcus

acidilactici; Inflamacgao intestinal; Imunomodulagao; Sarcopenia.



ABSTRACT

Pediococcus acidilactici CE51 and its postbiotics: effects on the intestinal
integrity, inflammation and muscle complications associated with inflammatory

bowel disease

Inflammatory bowel diseases (IBD) are chronic conditions characterized by persistent
inflammation of the gastrointestinal tract, often associated with systemic alterations
such as intestinal dysbiosis and metabolic impairment. Among these complications,
sarcopenia stands out, negatively impacting patients’ quality of life and prognosis. In
this context, there is a growing interest in innovative therapeutic strategies, such as
the use of probiotics and, more recently, postbiotics, due to their potential to
modulate the microbiota and the inflammatory response. This thesis aimed to
investigate the therapeutic potential of Pediococcus acidilactici CE51 and its
postbiotics in modulating intestinal inflammation and systemic complications
associated with inflammatory bowel diseases (IBD), with emphasis on sarcopenia.
Article 1, a review study, aimed to critically analyze the scientific evidence regarding
the role of postbiotics derived from lactic acid bacteria in the management of muscle
complications associated with IBD. The methodology consisted of a narrative
literature review, including experimental and clinical studies related to the
pathophysiology of sarcopenia, intestinal microbiota, and mechanisms of action of
postbiotics. The results demonstrated that chronic intestinal inflammation, dysbiosis,
and metabolic alterations directly contribute to the loss of muscle mass and function,
and that metabolites such as short-chain fatty acids, bioactive peptides, and
exopolysaccharides exert anti-inflammatory, antioxidant, and muscle metabolism-
modulating effects, highlighting their potential in the prevention and attenuation of
sarcopenia associated with IBD. Article 2 aimed to evaluate the effects of the
probiotic Pediococcus acidilactici CE51 and its cell-free supernatant in an
experimental model of indomethacin-induced enteropathy. A total of 45 male Wistar
rats were used, distributed into five groups: CMC (control — 200 pL/kg), |
(indomethacin 10 mg/kg), IP (indomethacin + probiotic 102 CFU), ICFS (indomethacin
+ cell-free supernatant 200 pL/kg), and IS (indomethacin + sulfasalazine 10 mg/kg).
The animals were pretreated for 28 days and then subjected to inflammatory

induction for 4 days, totaling approximately 32 days of experimentation. Inflammatory



induction resulted in a significant reduction in weight gain (p<0.05), moderate
intestinal inflammation, and important systemic alterations, including anemia,
thrombocytopenia, and hypoproteinemia. A marked increase in genotoxic damage
was observed in the | group, with a significant elevation in micronucleus frequency
compared to the control (p<0.05). Regarding treatments, the ICFS and IS groups
showed significant recovery in platelet counts (p<0.05) and increased leukocyte
levels compared to the inflammatory group. The IS group demonstrated more
pronounced improvement in albumin and total protein levels (p<0.05), while the ICFS
group stood out for its modulation of the intestinal microbiota, with a significant
increase in Lactobacillaceae and the genus Lactobacillus (p<0.05), along with a
reduction in dysbiosis-associated groups. Additionally, the treated groups (IP, ICFS,
and IS) showed a significant reduction in micronucleus frequency compared to the |
group (p<0.05), with values close to the control group. Overall, the cell-free
supernatant (ICFS) demonstrated greater biological consistency compared to the
probiotic, particularly in microbiota modulation and reduction of systemic damage,
although without complete reversal of all induced alterations. These findings reinforce
the potential of postbiotics as a more stable and effective therapeutic alternative,
contributing to the advancement of innovative strategies for the management of IBD

and its systemic complications.

Keywords: Inflammatory bowel disease; Postbiotics; Pediococcus acidilactici,

Intestinal inflammation; Immunomodulation; Sarcopenia.
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IMPACTO POTENCIAL DESSA PESQUISA

Justificativa e Relevancia do Estudo

As doencas inflamatdrias intestinais (DIl) constituem importante problema de
saude publica, caracterizadas por inflamacdo crénica, disbiose intestinal e
comprometimento da mucosa intestinal, frequentemente associadas a complicacoes
sistémicas, como sarcopenia, osteoporose, doencas cardiovasculares e diminui¢cao
da mobilidade. Essas alteragdes comprometem a qualidade de vida, o prognéstico e
a resposta terapéutica dos pacientes. Com isso, o Artigo 1 ressalta a relagdo entre
inflamacao, microbiota intestinal e metabolismo muscular, exibindo a necessidade de
abordagens terapéuticas mais amplas. O Artigo 2 resalta essa perspectiva ao
demonstrar, em modelo experimental, que o pos-biotico apresenta efeitos
promissores na modulagao da inflamacao, microbiota intestinal e danos sistémicos,
sugerindo maior potencial terapéutico em relagdo ao probidtico. Assim, o estudo
contribui para o avanco cientifico e para o desenvolvimento de novas estratégias

terapéuticas aplicaveis as DIl e suas complicagdes sistémicas.

Conexao com os ODS da ONU

Este estudo relaciona-se principalmente ao ODS 3 - Saude e Bem-Estar, ao
investigar estratégias terapéuticas inovadoras voltadas as DIl e suas complicagbes
sistémicas, colaborando para a melhoria da qualidade de vida e do manejo de
doencgas cronicas. A utilizacdo de pds-bidticos como alternativa mais segura e
estavel aos probidticos amplia as possibilidades de intervengdes terapéuticas
eficazes e acessiveis. O trabalho também se conecta ao ODS 9 - Industria, Inovagao
e Infraestrutura, ao explorar abordagens biotecnolégicas baseadas em metabdlitos
bacterianos bioativos. Além disso, relaciona-se ao ODS 12 - Consumo e Producéao
Responsaveis, devido ao potencial de padronizagao, estabilidade e maior segurancga
microbioldgica dos pés-bidticos. Portanto, a pesquisa fortalece estratégias cientificas

alinhadas a inovagdo em saude e ao desenvolvimento sustentavel.

Impacto Cientifico

O impacto cientifico desta tese esta na integragdo entre evidéncias tedricas



e experimentais sobre o papel dos pdés-bidticos na interface intestino—musculo em
DIl. O Artigo 1 consolida a sarcopenia como complicacdo frequente e descreve
mecanismos envolvendo inflamagao crdnica, disbiose intestinal e alteragdes no
metabolismo muscular. Inclusive, destaca o potencial dos pds-bidticos derivados de
bactérias lacticas na modulagédo de vias relacionadas a inflamagdo e metabolismo
energeético. Inserindo esses achados, o Artigo 2 corrobora que o pds-biotico promove
modulagdo da microbiota intestinal, reducdo de danos genotdxicos e melhora de
parametros hematoldgicos e bioquimicos. Esses resultados fortalecem o potencial
terapéutico dos metabdlitos bacterianos e ampliam a compreensao sobre estratégias

inovadoras para o manejo das DIl e suas complicagdes sistémicas.

Impacto Social

O impacto social desta pesquisa esta relacionado a ampliacdo do
conhecimento sobre as complicagdes sistémicas das DIl e suas possibilidades
terapéuticas. O Artigo 1 destaca que a inflamagdo cronica e a disbiose intestinal
podem comprometer massa e fungdo muscular, afetando qualidade de vida,
autonomia e prognostico dos pacientes. Ja o Artigo 2 demonstra que o pds-biotico
melhora parametros inflamatorios, hematoldgicos, genotoxicos e da microbiota
intestinal em modelo experimental. Esses achados sustentam a evolugao de terapias
mais seguras, estaveis e acessiveis, favorecendo maior adesdo ao tratamento e
reducdo de complicacbes associadas as DIl. Assim, a tese contribui para o

fortalecimento de estratégias terapéuticas inovadoras aplicaveis a saude publica.

Impacto Tecnolégico

O impacto tecnoldgico desta tese evidencia o potencial dos pds-bidticos
como base para o desenvolvimento de produtos biotecnoldgicos voltados a saude
intestinal e sistémica. O Artigo 1 destaca compostos bioativos derivados de bactérias
lacticas, como acidos graxos de cadeia curta, peptideos e exopolissacarideos,
associados a propriedades anti-inflamatérias e moduladoras do metabolismo
muscular. O Artigo 2 reforga essa proposta ao demonstrar que o péds-biotico
apresenta maior estabilidade e eficacia biolégica em comparagdo ao probidtico.

Esses resultados possibilitam o desenvolvimento de formulagdes mais seguras,



padronizaveis e com maior viabilidade industrial. Desse modo, a tese impulsiona
aplicagbes tecnolégicas em alimentos funcionais, suplementos e formulag¢des

farmacéuticas direcionadas ao manejo das DIl e suas complicagdes sistémicas.
Impacto em Inovagao

O carater inovador desta tese esta na ampliagdo do uso dos pds-bitdticos
para além do controle da inflamacao intestinal, incluindo sua atuag¢ao na interface
intestino—musculo no contexto das DIl. O Artigo 1 integra mecanismos que
relacionam disbiose, inflamacédo crbnica e alteracbes no metabolismo muscular,
propondo os metabdlitos bacterianos como potenciais alvos terapéuticos sistémicos.
O Artigo 2 fortalece essa abordagem ao demonstrar que o pdés-biotico demonstra
desempenho superior ao probiético integro em diferentes parametros bioldgicos.
Esses achados reforgcam a transi¢do de terapias baseadas em microrganismos vivos
para abordagens centradas em metabdlitos bioativos, caracterizados por maior
estabilidade, previsibilidade e seguranga. Assim, a tese contribui para o
desenvolvimento de novas estratégias terapéuticas e tecnoldgicas voltadas a

inovagado em saude.
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Abstract

Inflammatory bowel disease (IBD) is characterized by chronic inflammation in the gastroin-
testinal tract, which can result in several muscular complications, including sarcopenia,
the loss of muscle mass, and impaired muscle function. Eecently, postbiotics derived
from lactic bacteria, such as Lactobacilius and Biftdobadt erium, have emerged as potential
therapeutic modulators for these complications. Posthiotics are binactive metabolites, such
as short-chain fatty acids (SCFAs), antimicrobial peptides, and other compounds produced
by microorganisms during fermentation, which have anti-inflammatory, anticidant, and
metabolic regulatory effects. These metabolites are important due to their potential to
positively influence musde health in patients with IBD), mainly by reducing systemic and
local inflammation, improving gut microbiota, and modulating muscle metabolism. Studies
suggest that these postbiotics may help minimize muscle degradation and promote muscle
tissue regeneration, assisting in the prevention or management of [BI}-associated sarcope-
nia. Despite the promising results, challenges remain, such as variability in postbiotic
production and the need for further clinical studies to establish clear therapeutic guidelines.
This review article explores the mechanisms of action of postbiotics derived from lactie
acid bacteria and their potential applications in the treatment of muscle complications in
patients with [BD, highlighting future therapeutic perspectives.

Keywords: postbiotics; sarcopenia; short-chain fatty acids; bioav ailability; inflammation;
gut microbiota; muscle mass

L. Introduction

[nflammatory bowel disease (IB12) is a chronic, progressive, immune-mediated con-
dition characterized by the dysregulation of both innate and adaptive immune responses.
The most wellknown forms of [BD are Crohn's disease and ulcerative colitis, whose eti-
ologies are complex and involve a combination of genetic, microbial, and environmental
factors [1,2]. B is thought to arise as a response to an indtial insult to the epithelial barrier

Fermmtation 2025, 11, 342
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Resumo

A Doenga Inflamatoria Intestinal (DII) € caracterizada por inflamagao cronica no trato
gastrointestinal, podendo resultar em varias complicagdes musculares, incluindo sarcopenia,
perda de massa muscular e comprometimento da funcdo muscular. Recentemente, pos-
bioticos derivados de bactérias lacticas, como Lactobacillus e Bifidobacterium, t€m se
destacado como potenciais moduladores terapéuticos para essas complicagdes. Pos-bidticos
sdo metabolitos bioativos, como acidos graxos de cadeia curta, peptideos antimicrobianos e
outros compostos produzidos por microrganismos durante a fermentagdo, que possuem efeitos
anti-inflamatorios, antioxidantes e reguladores do metabolismo. Esses metabolitos sao
importantes devido ao seu potencial de influenciar positivamente a satde muscular em
pacientes com DII, principalmente ao reduzir a inflamagdo sistémica e local, melhorar a
microbiota intestinal e modular o metabolismo muscular. Estudos sugerem que esses poOs-
bidticos podem ajudar a minimizar a degradacdo muscular e favorecer a regeneracdo dos
tecidos musculares, atuando na prevenc¢ao ou no manejo da sarcopenia associada a DII. Apesar
dos resultados promissores, ainda existem desafios, como a variabilidade na produ¢do de pos-
bioticos e a necessidade de mais estudos clinicos para estabelecer diretrizes terapéuticas
claras. Este artigo de revisdo explora os mecanismos de acdo dos pds-bidticos derivados de
bactérias lacticas e suas possiveis aplicagdes no tratamento das complicagdes musculares em
pacientes com DII, destacando suas perspectivas terapéuticas futuras.

23



1. Introducao

A doenga inflamatdria intestinal (DII), ¢ uma doenga crdnica, progressiva e
imunomediada que estd associada & uma desregulacdo de respostas imunes inatas e
adaptativas. Dentre elas, sdo bastante conhecidas a doenga de Crohn e a colite ulcerativa, as
quais possuem grande complexidade etioldgica, uma vez que podem incluir desde fatores
genéticos, a microbianos e ambientais [1,2].

Acredita-se que a DII ¢ uma resposta a uma agressao inicial a barreira epitelial ndo
curada, localizada em zonas especificas do tecido intestinal, a qual podem estar associados a
fatores, como por exemplo: disbiose mediada pela dieta, exposi¢cdo a compostos quimicos, ou
a agentes infecciosos [3].

Nos ultimos anos, a taxa de prevaléncia anual de pacientes portadores de DII tem
aumentado significativamente [4]. Em um estudo retrospectivo [5] foi observado que dentre
226 pacientes avaliados, cerca de 54 foram confirmados para DII, sendo estes, 44 para colite
ulcerativa (19,46%) e 10 para doenga de Crohn (4,42%), com distribuicao em diferentes faixas
etarias em os ambos sexos.

Existem algumas complica¢des clinicas musculares provenientes da DII, uma vez que
ocorrem disturbios metabdlicos e deficiéncias nutricionais, que podem impactar a funcdo
muscular do individuo [4]. Mais de um terco de pacientes adultos com DII apresentam
miopenia e pré-sarcopenia [6], uma sindrome associada a ma absorcdo de nutrientes pelo
intestino delgado. Isto se da especialmente pelo processo de inflamagao que reduz o tempo de
contato entre a superficie da mucosa intestinal e os nutrientes, comprometendo a absorc¢do de
aminoacidos entre outros compostos [4,7].

Estudos estimam que a incidéncia de sarcopenia chegam a alcancar até cerca 60% em
pacientes com DII, além da redugdo na taxa de forca muscular. Esta, ¢ gerada ndo apenas pela
baixa biodisponibilidade de nutrientes absorvidos, mas por fatores ocasionados pela propria
inflamagao intestinal [8].

Os altos niveis de citocinas pré-inflamatorias, reduzem a sintese de proteinas e
estimulam a formacao de espécies reativas de oxigénio que corroboram para uma disfuncao
muscular [8].

Dentre os tratamentos mais comumente utilizados no controle da DII, estdo
especialmente o uso de corticosteroides, imunossupressores, acido S-amino salicilico (5-
ASA), produtos biologicos, e uma dieta adequada [9]. Contudo, ¢ destacada uma grande
influéncia da microbiota intestinal neste processo terapéutico, uma vez que ¢ consolidado na
literatura cientifica os beneficios do uso de cepas probidticas selecionadas na prevengdo e

tratamento de colite ulcerativa e Doenga de Crohn por exemplo [10].

24



A microbiota intestinal contém uma ampla variedade de bactérias e microrganismos,
cerca de mais de 1000 espécies [10]. O seu desequilibrio esta associado ao aparecimento de
diversas doencas metabolicas, tornando-se imprescindivel, cada vez mais, um maior cuidado
na preservacdo e reposi¢ao deste microbioma. Sendo assim, componentes dietéticos
funcionais como prebioticos, probiodticos e pds-bioticos, vém ganhando grande visibilidade
neste contexto [11].

Prebioticos sdo fibras ndo digeriveis, e contribuem seletivamente para o crescimento e
atividade de microrganismos benéficos para o intestino, como bactérias das familias
Lactobacillus, Bifidobacterium e Bacteroides [10]. Probioticos sdo organismos vivos
utilizados para manter a homeostase intestinal, modulando o sistema imune, e exercendo
diversas fung¢des fisiologicas. E por fim, os pds-bidticos sdo substancias bioativas, resultantes
da interagdo entre probioticos e prebioticos, por meio da fermentacgao [12].

Pos-bioticos apresentam maiores vantagens e beneficios quando comparados aos
probidticos. Esse fato se deve a sua maior vida 1til, menores dificuldades de resfriamento,
armazenamento e transporte, além de ndo serem capazes de compartilhar genes de resisténcia
a antibioticos e fatores de viruléncia [12].

Bactérias lacticas, como Lactobacillus, Bifidobacterium, sdo as principais precursoras
no desenvolvimento dos pds-bidticos. Muito utilizadas no processo de fermentacdo, como
uma estratégia industrial para a obten¢ao destes subprodutos, sendo encontrados nas formas
de 4cidos organicos, peptideos e exopolissacarideos [13].

Nesse contexto, os pos-bidticos apresentam potencial terapéutico nas DII, por suas
propriedades anti-inflamatorias, assim como auxiliam no equilibrio da microbiota intestinal
[14]. Entretanto, existem alguns desafios no manejo destes subprodutos, como a grande
variabilidade na producdo de pds-bioticos, e a necessidade em investigar sua real eficacia
terapéutica. Este artigo de revisdo tem como objetivo discorrer sobre seus mecanismos de

acdo, e sua aplicacdo no tratamento de complicagdes musculares por DIIL.

2. Fisiopatologia das Complicacdes Musculares na Doenca Inflamatoria Intestinal

A sarcopenia, caracterizada pela perda progressiva de massa muscular esquelética e forca,
tem se mostrado uma preocupacdo crescente em pacientes com Doengas Inflamatorias
Intestinais (DII), como a Doenca de Crohn e a colite ulcerativa. A prevaléncia de sarcopenia
em pacientes com DII ¢ significativamente maior do que em individuos saudédveis. Acredita-
se que aproximadamente 51% dos pacientes diagnosticados com DII apresentam sinais de
perda muscular [15,16]. Em comparagdo com a populacdo geral, onde a prevaléncia de

sarcopenia varia entre 5 e 13% em pessoas de 60 a 70 anos, os pacientes com DII, possuem
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um risco ampliado de desenvolver essa condigao, com dados revelando uma prevaléncia que
pode chegar a 65% em alguns grupos [15].

A inflamagdo sistémica e localizada desempenha um papel fundamental na degeneracao
muscular observada em pacientes com DII. A inflamagao crénica no intestino ativa uma
resposta inflamatoéria sistémica, promovendo a liberacdo de mediadores inflamatérios que
impactam diretamente a integridade muscular. Steell et al. [17] destacaram que a inflamagao
intestinal, caracteristica da DII, resulta em um aumento da permeabilidade intestinal,
facilitando a translocacao de endotoxinas para a circulagdo sistémica. Esse processo agrava a
inflamagao sistémica, levando a ativacdo de vias catabdlicas, como a via do NF-kB, que esta

diretamente envolvida na degradagcdo muscular.
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Figura 1. Relagdo entre doenga inflamatoria intestinal e sarcopenia.

Além disso, a inflamagdo cronica resulta em um aumento nos niveis de cortisol, um
hormonio catabdlico, que ¢ liberado em resposta ao estresse inflamatorio. Como discutido por
Nishiwaka et al.[4], o aumento do cortisol na circulagdo favorece a degradacao de proteinas
musculares e reduz a sintese de proteinas esqueléticas, contribuindo para o desenvolvimento
da sarcopenia.

A inflamacdo local no intestino também aumenta a producdo de citocinas como IL-6 e
TNF-a, que t€m efeito direto no musculo esquelético, promovendo a resisténcia a sintese
proteica e aumentando a degradagdo muscular [18]. A via proteolitica ubiquitina-proteassoma
¢ uma das principais responsaveis pela degradagao da musculatura esquelética em resposta a
inflamacao, que, por sua vez, ¢ exacerbada pela presenga de doengas intestinais cronicas [19].

A perda muscular nos pacientes com DII também ¢ frequentemente associada a resisténcia a
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insulina e o aumento do gasto energético basal, processos que contribuem para o desequilibrio
metabolico que caracteriza essas condigdes [20].

O aumento do gasto energético basal em pacientes com DII, pode levar a uma
catabolizacao excessiva dos musculos, ja que o corpo utiliza a proteina muscular como fonte
de energia. Este fendmeno ¢ particularmente preocupante em pacientes desnutridos, que
podem ter uma capacidade reduzida de mobilizar reservas de gordura e proteinas para
sustentar a fun¢ao muscular [15].

Somado a isso, a ma absor¢ao intestinal, comum em individuos com DII, dificulta a
obtencdo de nutrientes essenciais, como proteinas e aminoacidos, que sdo fundamentais para
a manutenc¢do da massa muscular. A leucina, um aminoécido essencial de cadeia ramificada,
tem um papel crucial na ativagdo da via mTOR, que promove a sintese de proteinas
musculares. Em pacientes com DII, a deficiéncia de leucina ¢ um dos principais fatores que
contribui para a perda de massa muscular, uma vez que a ingestdo insuficiente desse
aminoacido resulta em uma resposta anabolica reduzida nos musculos [20].

Além da leucina, outros nutrientes, como a vitamina D, desempenham um papel
importante na satide muscular e na prevencao da sarcopenia. A vitamina D estd envolvida na
regulacao da funcdo muscular e na promogao da sintese de proteinas musculares, sendo um
fator importante na manutencdo da massa muscular em pacientes com doengas inflamatorias.
Desta forma, a deficiéncia de vitamina D é comum em pacientes com DII, o que agrava a
perda de massa muscular e a fraqueza associada a sarcopenia [15].

A ingestdo insuficiente de proteinas também pode estar associada ao quadro clinico desse
paciente que apresenta dificuldades para consumir a quantidade adequada devido a dor
abdominal, distensdo e outros sintomas gastrointestinais. Estudos mostram que
aproximadamente 40% dos pacientes idosos com DII ndo atingem a ingestdo diaria
recomendada de proteinas, o que contribui para a deterioragdo muscular observada nesses
individuos [20].

Desta forma, a destrui¢do proteica observada em muitos pacientes com DII compromete
ainda mais a capacidade de regeneragao muscular, além de estar associada a uma maior taxa
de hospitalizagdes e complicagdes pds-operatdrias [4]. Com a perda de massa muscular e a
fragilidade resultante, esses pacientes tornam-se mais vulneraveis a quedas, fraturas € a um
risco maior de morte prematura. Portanto, o0 manejo nutricional desses pacientes deve incluir
ndo apenas a corre¢ao das deficiéncias alimentares, mas também estratégias para melhorar a

absorcao de nutrientes essenciais.
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3. Pos-bidtico: Mecanismos de Acio e Beneficios

Os pos-bioticos sdo compostos bioativos gerados por microrganismos durante
processos de fermentacdo, que podem incluir cé€lulas inteiras invidveis, fragmentos celulares,
metabolitos ou outras substancias liberadas. Esses componentes exercem efeitos benéficos a
saude do hospedeiro, de forma semelhante aos probidticos, mas sem a necessidade de que os
microrganismos estejam vivos. Assim, os poOs-bidticos oferecem beneficios como maior
seguranca e estabilidade, reduzindo os riscos associados ao consumo de microrganismos
viaveis [14, 21-23].

Os pos-bidticos tém sido considerados como intervengdo terapéutica para diversas
patologias, como para doencas renais, como a hiperoxaldria, doengas oncoldgicas, como o
cancer colorretal, disfungdes metabolicas, como a diabetes, doengas inflamatorias, como a
artrite reumatoide e a DII e ainda doengas neurodegenerativas [24-28].

Alguns trabalhos ressaltam o beneficio dos pds-bidticos. No estudo de Du et al.
[29], foi investigada a ag¢do de poés-bidticos derivados das cepas Lacticaseibacillus
rhamnosus, Limosilactobacillus reuteri e Bifidobacterium animalis na citotoxicidade e
inflama¢do induzida por silica em um modelo de macrofagos in vitro. Os resultados
evidenciaram a atividade anti-inflamatéria dos compostos, além de uma reducdo
significativa na toxicidade. Wang et al. [30] também notaram a reducdo da inflamacdo
além da proliferacdo e diferenciacao das células-tronco intestinais de camundongos ap6s o
uso de pos-biodticos. Di Chiano et al. [31] observaram que os pos-bidticos foram capazes de
atuar em nivel cerebral, protegendo e prevenindo as células microgliais do estresse
oxidativo.

Entretanto, os beneficios dos pos-bidticos estdo diretamente relacionados ao processo
de fermentacdo. A fermentacdo realizada por bactérias acido-laticas (BALs), como
Lactobacillus e Bifidobacterium, ¢ amplamente utilizada para a sintese de p6s-biodticos devido
a sua capacidade de produzir uma variedade de compostos bioativos benéficos para a satude
humana. Essas bactérias, que sdo comumente encontradas em alimentos fermentados, como
iogurtes e kefir, desempenham um papel crucial na produgdo de acidos organicos, peptideos
e outras substdncias que podem ter efeitos antimicrobianos, anti-inflamatorios e
imunomoduladores [23,32]. Durante o processo de fermentagao, essas bactérias metabolizam
os nutrientes do substrato, liberando fragmentos celulares e metabdlitos que, mesmo apds a
morte dos microrganismos, continuam a exercer beneficios a satide do hospedeiro [23,32].

A fermentacao realizada por bactérias lacticas € um processo anaerdbio, ou seja, ocorre
na auséncia de oxigénio, no qual essas bactérias convertem carboidratos, principalmente a

glicose, em acido latico, entre outros produtos. Existem dois tipos principais de fermentagao
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em bactérias lacticas: a homofermentativa, na qual o produto final ¢ exclusivamente o acido
latico, e a heterofermentativa, em que além do &cido latico, também sdo produzidos
subprodutos como etanol, acido acético e didxido de carbono. Além do 4cido latico, outras
substancias bioativas podem ser geradas durante a fermentag¢ao, como acidos graxos de cadeia
curta (AGCC), vitaminas, exopolissacarideos (EPS), biossurfactantes e bacteriocinas [33—-35].
O processo de fermentacao de bactérias lacticas ¢ amplamente aproveitado na industria
alimenticia devido a sua contribuicdo para o sabor, textura e propriedades funcionais dos
alimentos, além de seus potenciais efeitos benéficos a saude intestinal e ao sistema
imunologico [32-36]. Vale ressaltar que a sintese dos pos-bidticos pode variar de acordo com
a cepa bacteriana utilizada na sua sintese, além de estarem sujeitos a fatores como os critérios
fisicos durante a fermentacao, os meios de crescimento e os nutrientes fornecidos [32,36].
Os AGCC sao produzidos a partir da fermentacdo bacteriana de polissacarideos
complexos, ou seja, fibras alimentares ndo digeriveis, sendo os principais representantes o
butirato, acetato e propionato [23,36]. Estas substancias tém se mostrado eficazes em reduzir
a inflamagdo gerada na DII por meio da inibicdo de histonas e ativacdo dos receptores
acoplados a proteina G. Desta forma apresenta vantagens como: influenciar na proliferagao
celular, impedir o desenvolvimento de células de carater maligno, melhorar a vitalidade dos
enterdcitos e colonocitos, além de promover a manutengao da barreira intestinal [32,36,37].

Estudos mostraram que o butirato possui propriedades de modulagdao da expressao
génica e efeito imunossupressor, por meio da regulacdo de citocinas pro-inflamatdrias como
a IL-1B, IL- 6 e o fator de necrose tumoral (TNF-a). Além disso, foi observado que ele eleva
mediadores anti-inflamatdrios, como a IL-10, contribuindo para a redugdo do estresse
oxidativo e sendo fonte de energia para mucosa do célon. Desta forma, foi demonstrado que
a disbiose associada a pacientes com DII estava intimamente ligada a reducao dos AGCC,
principalmente de bactérias que sintetizam o butirato, como as bactérias pertencentes ao filo
Firmicutes [23,37-39].

Os EPSs sdo biopolimeros liberados pela parede celular bacteriana responsaveis pela
modulacdo da resposta imunologica por meio da estimulacdo de células dendriticas e
macrofagos. Sabe-se também que eles ativam as células NK e aumentam a proliferacao dos
linfécitos T, além de reestabelecer a fungdo da barreira intestinal durante a DII por meio da
regulacao de proteinas de adesao que compdem as jungdes estreitas [23,32,40].

Zhou et al. [40] demonstraram a capacidade dos EPSs produzidos pelas BALs na
regulagdo da integridade da barreira intestinal durante a DII por meio da ativacdo de um
fator transcricional denominado STAT3. Os efeitos antioxidantes demonstrados pelos EPSs

também tém sido bastante atraentes, pois atuam neutralizando e eliminando espécies reativas
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de oxigénio (ROS) envolvidas nas reagdes de estresse oxidativo [32,41].

As enzimas pods-bioticas também desempenham importante fungdo antioxidante,
sendo as principais: superoxido dismutase, glutationa peroxidase e NADH peroxidase
[14,42]. O estresse oxidativo representa um desequilibrio entre os processos de oxidagdo e
os antioxidativos, sendo a superdxido dismutase uma das enzimas mais importantes para a
regulacdo da funcdo antioxidante devido sua capacidade de dismutacdo do radical Oy, que
faz com que a concentragdo de cations livres e os danos causados pelo peroxido de
hidrogénio seja reduzido [43,44].

Os acidos organicos e algumas proteinas pos-bidticas sao relevantes devido o efeito
antimicrobiano. Os principais acidos organicos produzidos sdo o acido latico, o acido
propionico e o acido 3- fenillactico, que tem demonstrado ampla aplicagdo como
antimicrobiano, enquanto que em relacdo as proteinas sintetizadas, podemos citar as
bacteriocinas e a S-Layer [21,45].

As bacteriocinas sdo sintetizadas nos ribossomos das BALs como metabolitos
primarios e liberadas para o meio extracelular. Elas apresentam a¢do antimicrobiana por
meio da formagdo de poros na membrana celular de patdogenos suscetiveis. Pode exercer
efeito bactericida ou bacteriostatico e sdo classificadas em classe I, Il ou III, onde as de classe
I e II sdo bacteriocinas resistentes a alteracdoes de pH e calor, enquanto a de classe III ndo
possuem esta mesma resisténcia [21,32,46].

Os demais compostos que constituem os pds-bidtico contribuem para sua eficacia
integral devido suas diversas propriedades antioxidantes, antimicrobianas, anti-catabdlicas,

dentre outras como demonstrado na Tabela 1.
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Tabela 1. Caracterizagdo dos principais pds-biodticos gerados a partir de fermentagdo de bactérias acido latica
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Categoria Biometabélito Mecanismo Propriedades Funcionalidade Referéncias
Butirato Inibi¢do de histonas e Anti-inflamatério, ~ Manutengdo da barreira [36-39].
Acidos Graxos de Acetato ativagdo de receptores antioxidante, anti-  intestinal, restauragdo da
Cadeia Curta (AGCC) Propionato de superficie acoplados microbiano, anti- musculatura, protecdo contra
a protina G catabolico patégenos
Carboidratos Exopolissacarideos Estimulagdo das células Anti-inflamatorio e Modulagao da resposta [23,32,40,41].
dendriticas e antioxidante imune, Reduc¢éo do
macrofagos, estresse oxidativo e
neutralizacdo dos ROS restauragdo da barreira
e ativagao do fator
STAT3
Enzimas Glutationa Peroxidase Dismutagdo e remocao Antioxidante Reducao do estresse [14,42,47].
Superdxido Dismutase  de radicais superoxido e oxidativo
NADH Peroxidase peroxido de hidrogénio
Acidos Orgéanicos Acido Latico Redugao do pH Antimicrobiano Protecao contra patdgenos [21,45].
Acido Propidnico
Acido 3-fenillactico
Proteinas S-Layer Inibicao da adesao e Antimicrobiano Protegao contra patdgenos [21,32,46,48].
Bacteriocinas formagao de poros na
membrana de
microrganismos
Vitaminas Vitamina B Cofatores enzimaticos Mantém a homeostase Manutengao celular [21,49].
Vitamina K
Biossurfactantes - Inibigao da adesdo de Antimicrobiano Protegdo contra patdogenos [21].

microrganismos

e inibi¢do da formacdo de
biofilmes




27

O uso de pds-bidticos nas industrias nutracéuticas, farmacéuticas e alimenticias
tem se mostrado promissor devido aos seus beneficios para a satde. No entanto, a
producao em larga escala ainda enfrenta desafios [13,14]. De acordo com Thorakkattu
et al. [14], a liofilizagdo ¢ uma das formas mais promissoras de comercializacdo desses
compostos, embora esse processo possa afetar sua estabilidade e propriedades
antimicrobianas.

Desta forma, a fermentag¢ao industrial controlada surge como uma alternativa
vidavel para a producdo de poés-bidticos ativos [13]. No entanto, a utilizacdo de
biorreatores para fermentacdo em larga escala ainda enfrenta limitagdes, como a baixa
tolerancia a variagdes de temperatura [50,51]. Além disso, a produg¢do de compostos
como os exopolissacarideos (EPS) pelas bactérias acido-laticas tem se mostrado inviavel

comercialmente devido ao baixo rendimento [52].

Fluxograma da Producao
de Pos-Bioticos

LAB Fermentagao

+ Temperatura: 30-37°C
« pH:5,5-6,5 /

» Tempo de Fermentagéo: 24-48 h

!
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(Conversao de probidticos em pos-bidticos)

J

« Tratamento térmico

« Liofilizagao

* Irradiagdo
Parametros-Chave
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!

Formulagao e Aplicagao
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» Estabilidade

l
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Figura 2. Visao geral abrangente da produgdo pds-biotica.
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4. Aplicagdo de Pos-biotico Derivados de Bactérias Laticas nas Complica¢oes
Musculares

A aplicagdo de pos-bidticos derivados de bactérias lacticas tem mostrado grande
potencial no alivio de complicagdes musculares, devido as suas propriedades anti-
inflamatorias e antioxidantes. Esses compostos bioativos modulam a resposta
imunologica e reduzem o estresse oxidativo, favorecendo a recuperacdo muscular e

prevenindo danos adicionais [53—-56].

BACTERIAS ACIDO-LATICAS

Lactobacillus Bifidobacterium
- ™ L]
COMPONENTES: - . COMPOMNENTES:
ENZIMAS p— B —_ ACIDOS GRAXOS DE CADEIA CURTA
VITAMINAS EXOPOLISSACARIDEOS
_ BACTERIOCINAS BIOSSURFACTANTES
POS-BIOTICOS ;
SARCOPENIA
/ — :.
TNF-a
DEGENERACAQ MODULACAO INFLAMACAQ
l MUSCULAR DA RESPOSTA i

Figura 3. O efeito dos pos-bidticos no manejo de complicacdes musculares

associadas a doenca inflamatoéria intestinal.

Entre os pos-bidticos mais estudados, destacam-se os acidos graxos de cadeia
curta (AGCCs), como o butirato, o acetato e o propionato, que sao reconhecidos por suas
propriedades anti-inflamatorias e antioxidantes. Esses compostos desempenham um
papel importante na neutralizagdo dos danos a musculatura esquelética, auxiliando no
reparo e na recuperacao muscular. Estudos sugerem que os AGCCs também podem atuar
como moduladores do metabolismo muscular, através da ativacdo dos receptores
acoplados a proteina G, como GPR41 e GPR43, que estimulam a secre¢ao de peptideos
intestinais, melhorando a sensibilidade a insulina e aumentando a captagdo de glicose no

musculo esquelético [56-59].
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O butirato, especificamente, tem demonstrado beneficios na modulagio
inflamatoéria, na preservagdo da fung¢dao mitocondrial e na regulacdo do metabolismo
energético [54]. Além disso, o butirato modula vias inflamatorias e o estresse oxidativo,
ativando as vias PI3K/AKT/mTOR, e apresenta propriedades antioxidantes, que tém sido
associadas a preservacao da massa muscular [53,54].

O acetato, por sua vez, ativa a AMPK e a biogénese mitocondrial, enquanto o
propionato modula o metabolismo lipidico e da glicose, promovendo protecao da barreira
intestinal e melhoria da resposta inflamatoria, fatores importantes no controle da
sarcopenia [54,57,60].

Estudos adicionais tém avaliado os efeitos de pos-bidticos derivados de
Lactobacillus em modelos de atrofia muscular. Jeong et al. [56] demonstraram que o
poOs-bidtico gerado por meio do processamento térmico da bactéria Lactiplantibacillus
plantarum apresentou beneficios na massa e fungdo muscular, com a¢do anti-
inflamatoéria e anti-catabolica. Em outra pesquisa, o uso de butirato de sodio ¢ ReFerm,
derivado de Lactobacillus plantarum, resultou em uma reducao significativa dos sintomas
clinicos e na melhora da qualidade de vida de pacientes com Sindrome do Intestino
Irritavel [61]. Além disso, fragcdes proteicas pds-bidticas de Lactobacillus delbrueckii
CIDCA 133 promoveram a cicatrizagdo da mucosa, protegeram a barreira epitelial
intestinal e regularam a disbiose em um modelo de camundongo de mucosite induzida
por 5-fluorouracil, demonstrando também efeito positivo na redugdo de citocinas
inflamatorias [62].

Outros estudos, como o de Han et al. [63], avaliaram o uso de extrato de casca de
meldo rico em polifendis e soro de leite fermentado com Lentilactobacillus kefiri (DHS)
em camundongos, observando uma reducdo na atrofia muscular, reparo no
comprimento/didmetro dos miotubos e modulagdo da microbiota intestinal. Esses efeitos
foram atribuidos ao favorecimento dos microrganismos produtores de butirato,
ressaltando a importancia dessa molécula na manutencao da satide muscular.

Além desses, as bacteriocinas produzidas por algumas bactérias lacticas inibem
patdgenos intestinais, promovendo o equilibrio da microbiota e melhorando a absor¢ao
de nutrientes essenciais para o musculo, enquanto os exopolissacarideos (EPS) atuam
como imunomoduladores, reduzindo a inflamacao sistémica associada a sarcopenia e
promovendo a manutengao da funcao muscular [53,64,65]. Esses pds-bidticos, com suas

propriedades anti-inflamatodrias e antioxidantes, demonstram grande potencial terapéutico
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no combate a sarcopenia, oferecendo novas possibilidades para o manejo dessa condigao,

particularmente em idosos e em situagdes patologicas associadas a perda muscular.
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5. Pés-biotico como Terapéutica Adjuvante no Manejo de Complicacoes Musculares
da DII

O manejo das complicagdes musculares na Doencga Inflamatdria Intestinal (DII)
requer uma abordagem integrada, combinando terapias nutricionais, farmacologicas e
estratégias inovadoras, como o uso de pos-biotico [55,66].

A integragao dos pos-bidtico com terapias nutricionais pode otimizar a absor¢ao
e a utilizacdo de nutrientes essenciais a sintese proteica muscular [67,68]. Enquanto que
nas terapias farmacoldgicas, os pds-bidtico podem atuar como agentes moduladores
complementares ao tratamento convencional da DII. O uso prolongado de corticoides e
inibidores do TNF-a, apesar de essencial para o controle da inflamacao, pode levar a
efeitos adversos como resisténcia a insulina e atrofia muscular, nesse contexto os pos-
bidticos poderiam estar auxiliando nesse processo [69].

A Tabela 2 resume as principais interacdes entre poOs-bidtico, terapias
nutricionais e farmacoldgicas, destacando seus beneficios sinérgicos e potenciais

limitagdes.



Tabela 2- Interacao entre Pos-bidtico, Terapias Nutricionais e Farmacoldgicas na DII
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Componente Objetivo Exemplo Beneficios Sinérgicos Potenciais Efeitos Referéncias
Terapéutico Adversos / Limitagdes
Terapia Bidtica  Pos-bidticos Reducao da AGCCs, EPSs, Reducao da inflamacao, Respostas individuais [66,70].
inflamacao e melhora Peptidoglicanos melhora da fungdo celular ~ variaveis, necessidade de
mitocondrial bacterianos padronizagdo
Terapias Dieta Proteica Estimulo a sintese Leucina, whey Recuperagdo e Risco de sobrecarga renal [71,72].
Nutricionais proteica protein manuten¢do da massa em pacientes com
muscular insuficiéncia renal
Omega-3 e Reducao do estresse Suplementagdo com Diminuig¢ao do dano Possiveis interagdes com [73-75].
Antioxidantes  oxidativo e inflama¢do  6mega-3, vitamina E muscular e inflamagao anticoagulantes
cronica
Terapias Anti- Controle da Mesalazina, Redugdo da atividade Efeitos adversos como [76,77].
Farmacologicas  inflamatérios  inflamagao intestinal corticoides inflamatoria intestinal osteoporose e resisténcia
insulinica
Imunossupres Modulagao da Azatioprina, Prevencao de crises Aumento do risco de [70,78,79].
sores resposta imune infliximabe inflamatorias e protecao infecgdes e efeitos

muscular

adversos sistémicos
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O avanco das pesquisas na area de administragdo de pds-bidtico pode levar a
otimizagdo de formulacgdes e ao desenvolvimento de terapias personalizadas, aumentando
sua eficdcia no manejo das complicagdes musculares da DII. A combinagdo dessas
estratégias com intervengdes nutricionais e farmacologicas pode representar um grande
avan¢o na abordagem terapéutica para esses pacientes [80,81]. A tabela 3 resume as
principais estratégias de administragdo dos pos-bidtico e seus impactos na

biodisponibilidade e eficacia terapéutica:



Tabela 3 - Estratégias de Administragao de Pds-biotico e seus Impactos na Biodisponibilidade
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Forma de Exemplo de Pos-biotico Vantagens Desafios Biodisponibilidade Referéncias
Administragao
Suplementos Acidos graxos de cadeia Controle preciso da Necessidade de Média, depende da [82,83].
Alimentares curta, peptideos bioativos dosagem, conveniéncia padronizagdo da dose formulacao e da absor¢ao
ideal intestinal
Alimentos Pos-bidticos enriquecidos Boa aceitacao pelo Pode haver degradacao Variavel, influenciada [82,84,85].
Funcionais em iogurtes, bebidas consumidor, consumo dos compostos bioativos  por processos digestivos
fermentadas diario facil
Formulas Mistura de metabolitos Indicado para pacientes Custo elevado e menor Alta, devido a [80,82].
Nutricionais derivados de Lactobacillus com dificuldades adesdo em individuos formulacdo otimizada
e Bifidobacterium alimentares saudaveis para absor¢ao
Nanotecnologia N lagdo de p¢ Aumenta Tecnologia aind Muito alta, protega [80,86]
anotecnologia anoencapsulacao de pds- biodisponibilidade ¢ ecnologia ainda em uito alta, protegdo ,36].

bidtico

protecdo dos compostos

desenvolvimento, alto
custo

contra degradacao
gastrica
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Os pods-biodticos podem ser incorporados a diferentes veiculos para garantir sua
estabilidade e absor¢do. Suplementos em capsulas ou pds soluveis oferecem uma
dosagem precisa e sdo frequentemente utilizados em formulagdes padronizadas contendo
acidos graxos de cadeia curta (AGCCs), peptideos antimicrobianos e polissacarideos
bioativos [82]. Esses compostos apresentam alta biodisponibilidade e podem ser
formulados para liberagdo controlada, permitindo uma agdo prolongada no trato
gastrointestinal [83].

Outra abordagem promissora envolve o uso de alimentos funcionais
enriquecidos com pos-biotico, como iogurtes fermentados, bebidas lacteas e barras
nutricionais. Além de facilitar a adesdo dos pacientes ao tratamento, esses alimentos
podem atuar sinergicamente com outros nutrientes essenciais, como proteinas de alta
qualidade e antioxidantes [84]. No entanto, a estabilidade dos pds-bidticos nesses
produtos precisa ser considerada, visto que variagdes de pH e temperatura podem
comprometer sua atividade biologica [82,85].

A biodisponibilidade dos pos-bidtico também pode ser aprimorada por meio de
tecnologias como microencapsulagdo e nanoparticulas poliméricas, que protegem os
compostos bioativos contra a degradacdo enzimatica e promovem sua liberagao
direcionada no intestino delgado e colon. Essas estratégias sdo fundamentais para garantir
que os pos-bidtico atinjam o local de acdo com a méaxima eficacia [80,86].

Além disso, deve-se atentar a dose na aplicagdo dos pds-bioticos. A defini¢ao da
dosagem ideal ainda requer estudos clinicos mais robustos, mas evidéncias preliminares
sugerem que concentragdes entre 108 e 10" UFC/mL (ou seus equivalentes metabdlicos)
podem ser eficazes na modulagdo da inflamagdo e na preservacao da massa muscular em
pacientes com DII [86]. Dessa forma, a individualizagao do tratamento, baseada na
analise do perfil da microbiota intestinal, pode ser uma abordagem futura para maximizar

os beneficios dos pos-bioticos [81,83].
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6. Desafios e Limitacoes no Uso de Pos-biotico para Complicacdes Musculares na
DII

O uso de pds-biodtico para manejo de complicagdes musculares em pacientes com
doencas inflamatorias intestinais ¢ emergente, devido ao potencial farmacoterapéutico
dos pds-bidticos. Entretanto, deve-se considerar as limitacdes e contornar desafios para o
uso seguro ¢ eficaz [56].

Durante o processo de selecdo de BALs para a producdo de pods-biotico, ¢
necessario analisar e considerar os fatores que alteram a composi¢do quimica dos pds-
bioticos, pois esses fatores podem afetar seu comportamento e diminuir a taxa de
crescimento. Na literatura, a especificidade de bactérias lacticas ¢ amplamente relatada,
com destaque para a producdo de acido organico independentemente do género, mas
depende da espécie bacteriana [87].

Outro fator importante a se considerar ¢ o tipo de tecnologia empregada no
processo de inativagdo microbiana. Estudos recentes demonstraram que diferentes
tratamentos térmicos (secagem ao ar, secagem por pulverizacao, liofilizagdo) impactam
direta e significativamente a viabilidade, disponibilidade e as propriedades
imunomoduladoras dos pos-bidticos. Dessa forma, o processamento térmico de bactérias
lacticas para a producdo de poOs-bidtico pode ndo ser a melhor opgdo [88]. Em
contrapartida, tecnologias como radiagdo ionizante, campo elétrico, aquecimento de
campo magnético e ultrassonicagdo, podem ser utilizadas para obter pds-biodtico estaveis,
seguros € com maior biodisponibilidade [89].

A variabilidade individual, devido as diferencas na microbiota intestinal, fatores
genéticos, idade e dieta, expde a necessidade de terapias personalizadas por meio de
pesquisas e compreensoes extensas [90]. Ademais, as doencas inflamatorias intestinais
(DII) podem afetar diretamente o microbioma intestinal do paciente, dificultando a
absor¢do de nutrientes e medicamentos, o que reafirma a necessidade de terapias
individuais para selecionar cuidadosamente cepas mais seguras e funcionais, determinar
a dose ideal e definir a forma farmacéutica a ser utilizada para administragao [14].

Outrossim, o microbioma humano pode interagir de forma inesperada com os
metabolitos suplementados, podendo ocasionar disbiose ou biotransformagao em estados
inativos e até mesmo toxicos. Além disso, promover a regulacdo artificial de alguns
metabolitos no intestino humano pode alterar a homeostase de feedback metabolico,

levando a deficiéncia na produgdo endogena. Ou seja, € necessario identificar de forma
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sistémica os compostos bioativos de bactérias lacticas intestinais residentes e sua
interacdo com os pds-bidticos suplementados antes da sua utilizagdo terapéutica [91].

Portanto, ¢ de suma importancia analisar os resultados in vitro e in vivo para
estabelecer relagdo com as caracteristicas Unicas do intestino humano, especialmente o
colon, que possui camadas estratificadas predominantemente na camada externa. Por
meio desses estudos clinicos e de avaliagcdes bioquimicas, a exploragdo dos mecanismos
precisos dos pds-bioticos ocorrera de forma mais aprofundada [92].

A autoridade reguladora dos Estados Unidos, a Food and Drug Administration
(FDA), ndo abordou particularmente sobre pds-bidtico e muito provavelmente abordara
com base nas regras aplicadas a categoria individual escolhida para produtos em
desenvolvimento, pois os pos-bidtico podem ter sua produg¢do conduzida sob muitas
categorias regulatdrias. Sendo assim, a seguranga e eficacia do produto tera que cumprir
todos os requisitos para aplicagdo médica e farmacoterapéutica [14].

A autoridade reguladora da Europa, a European Medicines Agency (EMA) [93],
aprovou em setembro de 2019 o uso de lisados bacterianos apenas para prevencao de
infeccdes respiratorias recorrentes, exceto a pneumonia. Dessa forma, o uso de pos-
bidtico sofre restrigdes que impossibilitam a sua difusdo para outras enfermidades.

Pesquisas adicionais sdao consideradas essenciais para estabelecer a relacao entre
a eficacia e os efeitos profilaticos dos pos-bidticos. Estudos que integrem multiplas
perspectivas metodologicas, por exemplo ensaios clinicos em larga escala, duplo cego,
estudos longitudinais, permitem verificar a eficacia potencial dos pds-bidticos como
adjuvantes na recupera¢do muscular de pacientes com doencas inflamatorias intestinais.
Além disso, recomenda-se a realizagcdo de pesquisas explorando técnicas aprimoradas e
até misturas de cepas bacterianas com diferentes metabdlitos bioativos, com a finalidade
de acelerar o processo de recuperagdo muscular ou modificd-lo com base nas

necessidades individuais de cada paciente [12].

7. Perspectivas Futuras no Uso de Pds-biotico Derivados de Bactérias Laticas

Os pos-bidticos t€ém se destacado devido ao seu potencial terapéutico no
tratamento de diversas condi¢des, incluindo a sarcopenia associada a doengas
inflamatorias intestinais (DII). Com a crescente expectativa de que o mercado de pos-
bidticos atinja US$ 91,7 bilhdes até 2030, espera-se que surjam formulagdes inovadoras
e tratamentos personalizados, com base em perfis intestinais individuais, para combater

a sarcopenia e outras condi¢des inflamatorias. Avangos como a microencapsulagdo e a
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engenharia genética tém potencial para melhorar a estabilidade e a eficacia desses
compostos, permitindo tratamentos mais especificos e seguros, além de possibilitar a
personalizacdo terapéutica conforme as particularidades de cada paciente [94,95]. A
aplicagdo de pos-bidticos na modulacdo do microbioma e na regulagdo da inflamagao
promete ser uma estratégia eficaz para mitigar o catabolismo muscular, frequentemente
exacerbado pela disbiose e inflamag¢ao cronica associada as DII [8].

Com relacdo a sarcopenia, as abordagens envolvendo poOs-bidticos, como a
suplementa¢do com acidos graxos de cadeia curta e alimentos fermentados, demonstram
grande potencial terapéutico. A modulagdo do microbioma intestinal por meio de
probioticos, prebidticos e pds-bidtico pode impactar positivamente processos metabolicos
essenciais, como o metabolismo de proteinas e a fungdo mitocondrial, reduzindo a
inflamacao e favorecendo o aumento da massa muscular [96]. Essa abordagem inovadora
ndo apenas oferece uma alternativa ao tratamento convencional, mas também pode
melhorar a qualidade de vida dos pacientes com DII e sarcopenia, abrindo novas

perspectivas para a terapia individualizada e a medicina de precisao.
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RESUMO

A doenca inflamatoria intestinal € caracterizada por inflamacao cronica do trato
gastrointestinal, frequentemente associada a disbiose e ao comprometimento da
integridade da mucosa. Neste cendrio, probidticos e pds-biodticos tém sido investigados
como estratégias terapéuticas promissoras. O presente estudo teve como objetivo avaliar
os efeitos de Pediococcus acidilactici CE51 e de seu pods-biotico sobre parametros
inflamatoérios, estruturais, hematologicos, bioquimicos e microbioldégicos em modelo
experimental de lesdo intestinal induzida por indometacina. Os procedimentos
experimentais foram direcionados de acordo com as diretrizes éticas estabelecidas. A
toxicidade dos compostos foi primeiramente avaliada em larvas de Galleria mellonella.
Para o modelo experimental, foram utilizados 45 ratos Wistar, distribuidos em cinco
grupos: controle (CMC), indometacina (I), indometacina associada ao probidtico (IP),
indometacina associada ao sobrenadante livre de células (ICFS) e indometacina associada
a sulfassalazina (IS). Os animais foram submetidos a um periodo de pré-tratamento de 28
dias, seguido da indugdo de lesdo intestinal por indometacina durante 4 dias. Foram
realizadas andlises histopatologicas e morfométricas, avaliagdes hematologicas e
bioquimicas, teste do micronucleo para avaliacao de genotoxicidade e caracterizagdo da
microbiota intestinal por sequenciamento do gene 16S rRNA. Nao foi observada
toxicidade aguda nos modelos experimentais, o probidtico ndo foi capaz de diminuir o
dano intestinal, sendo associado a maior frequéncia de ulceragdes, necrose e reducio da
altura das vilosidades. Entretanto, o sobrenadante livre de células apresentou efeito
modulador mais consistente, evidenciado por menor intensidade de lesdes teciduais,
recuperagao dos niveis de plaquetas, aumento da contagem de leucdcitos e redugdo
significativa da frequéncia de microntcleos. Adicionalmente, o pds-biotico promoveu
modulacdo da microbiota intestinal, com aumento de bactérias potencialmente benéficas,
como Lactobacillus, em comparacdo ao grupo inflamatorio. Alteracdes sistémicas,
como menor ganho de peso e hipoproteinemia, foram observadas nos grupos induzidos,
sem reversao completa pelos tratamentos. Em conjunto, esses achados indicam que os
poOs-bidticos derivados de P. acidilactici CE51 apresentam maior potencial na
modulagdo da inflamagdo intestinal e da microbiota quando comparados ao probiotico,
destacando-se como uma estratégia promissora para aplicacdes terapéuticas, embora
estudos adicionais ainda sejam necessarios para elucidar os mecanismos envolvidos e
ampliar sua aplicabilidade clinica.

Palavras-chave: Pos-bidticos; Probidticos; Inflamacao intestinal; Microbiota intestinal;

Pediococcus acidilactici; Indometacina; Disbiose
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ANEXO B — NORMAS DE PUBLICAGAO DA PERIODICO FERMENTATION

Manuscript Submission Overview

Types of Publications

Full experimental details must be provided so that the results can be
reproduced. Fermentation requires that authors publish all experimental controls and make full
datasets available where possible (see the guidelines on Supplementary Materials and references to
unpublished data).

Manuscripts submitted to Fermentation should neither be published previously nor be under
consideration for publication in another journal. The main article types are listed below and a
comprehensive list of article types can be found here—please note that not all article types are
available for all disciplines.

o Article: These are original research manuscripts. The work should report scientifically sound
experiments and provide a substantial amount of new information. The article should include
the most recent and relevant references in the field. The structure should include an Abstract,
Keywords, Introduction, Materials and Methods, Results, Discussion, and Conclusions
(optional) sections.

e Review: Reviews offer a comprehensive analysis of the existing literature within a field of
study, identifying current gaps or problems. They should be critical and constructive and
provide recommendations for future research. No new, unpublished data should be
presented. The structure can include an Abstract, Keywords, Introduction, Relevant
Sections, Discussion, Conclusions, and Future Directions.

A Scoping Review type can be submitted as a Review. The structure is similar to that of a
review. Scoping reviews should strictly follow the PRISMA extension for scoping reviews
checklist (https://www.prisma-statement.org/scoping) and submit the checklist as non-
published material during submission. Templates for the flow diagram can be downloaded
from the PRISMA website and the diagram should be included in the main text. We strongly
encourage authors to register their detailed protocols, before data extraction commences, in
a public registry such as the Open Science Framework (https://osf.io/) or Inplasy
(https://inplasy.com/). Authors must include a statement about following the PRISMA
guidelines and registration information (if available) in the Methods section.
Submission Process
Manuscripts for Fermentation should be submitted online at susy.mdpi.com. The submitting author,
who is generally the corresponding author, is responsible for the manuscript during the submission
and peer review process. The submitting author must ensure that all eligible co-authors have been
included in the author list (read the criteria to qualify for authorship) and that they have all read and
approved the submitted version of the manuscript. To submit your manuscript, register and log in
to the submission website. Once you have registered, click here to go to the submission form
for Fermentation. All co-authors can see the manuscript details in the submission system, if they
register and log in using the e-mail address provided during manuscript submission.
Accepted File Formats
Authors are encouraged to use the Microsoft Word template or LaTeX template to prepare their
manuscript. Using the template file will substantially shorten the time to complete copy-editing and
publication of accepted manuscripts. The total amount of data for all files must not exceed 120 MB.
If this is a problem, please contact the Editorial Office fermentation@mdpi.com. Accepted file
formats are:
e Microsoft Word: Manuscripts prepared in Microsoft Word must be converted into a single
file before submission. When preparing manuscripts in Microsoft Word, we encourage you
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to use the Fermentation Microsoft Word template file. Please insert your graphics (schemes,
figures, efc.) in the main text after the paragraph of its first citation.

e LaTeX: Manuscripts prepared in LaTeX must be collated into one ZIP folder (including all
source files and images, so that the Editorial Office can recompile the submitted PDF). When
preparing manuscripts in LaTeX, we encourage you to use the Fermentation LaTeX
template files. You can now also use the online application writeLaTeX to submit articles
directly to Fermentation. The MDPI LaTeX template file should be selected from
the writeLaTeX template gallery.

e Supplementary files: May be any format, but it is recommended that you use common, non-
proprietary formats where possible (see below for further details).

Disclaimer: Usage of these templates is exclusively intended for submission to the journal for peer
review, and strictly limited to this purpose and it cannot be used for posting online on preprint
servers or other websites.

Free Format Submission

Fermentation now accepts free format submission:

e We do not have strict formatting requirements, but all manuscripts must contain the required
sections: Author Information, Abstract, Keywords, Introduction, Materials & Methods,
Results, Conclusions, Figures and Tables with Captions, Funding Information, Author
Contributions, Conflict of Interest and other Ethics Statements. Check the
Journal Instructions for Authors for more details.

e Your references may be in any style, provided that you use the consistent formatting
throughout. It is essential to include author(s) name(s), journal or book title, article or chapter
title (where required), year of publication, volume and issue (where appropriate) and
pagination. DOI numbers (Digital Object Identifier) are not mandatory but highly
encouraged. The bibliography software package EndNote, Zotero, Mendeley, Reference
Manager are recommended.

e When your manuscript reaches the revision stage, you will be requested to format the
manuscript according to the journal guidelines.

Cover Letter

A cover letter must be included with each manuscript submission. It should be concise and explain
why the content of the paper is significant, placing the findings in the context of existing work. It
should explain why the manuscript fits the scope of the journal.

Any prior submissions of the manuscript to MDPI journals must be acknowledged. If this is the
case, it is strongly recommended that the previous manuscript ID is provided in the submission
system, which will ease your current submission process. The names of proposed and excluded
reviewers should be provided in the submission system, not in the cover letter.

All cover letters are required to include the following statements:

e We confirm that neither the manuscript nor any parts of its content are currently under
consideration for publication with or published in another journal.

e All authors have approved the manuscript and agree with its submission to Fermentation.

Author Identification
Authors are encouraged to add a biography (300—1500 characters) to the submission and upload it
to SciProfiles. This should be a single paragraph and should contain the following points:

1. Authors’ full names followed by current positions;

2. Education background including institution information and year of graduation (type and
level of degree received);

3. Work experience;

4. Current and previous research interests;

5. Memberships of professional societies and awards received.

If a manuscript is accepted for publication, we will add an icon linking to your online ORCID profile
in the final version of the published paper.
Author Affiliation
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All authors should list their current affiliation and the affiliation where most research was carried
out for the preparation of their manuscript. We recommend adding as primary the affiliation where
most of the research was conducted or supported, but please check with your institution for any
contractual agreement requirements.
It is very important that author names and affiliations are correct. Incorrect information can mean a
lack of proper attribution or incorrect citation and can even lead to problems with promotion or
funding. After the publication of an article, updates or corrections to the author’s address or
affiliation may not be permitted.
Independent Researcher
If one or all the authors are not currently affiliated with a university, institution or company, or have
not been during the development of the manuscript, they should list themselves as an “Independent
Researcher”.

Return to top
Manuscript Preparation
General Considerations

e Research manuscripts should comprise:

o Front matter: Title, Author list, Affiliations, Abstract, Keywords.

o Research manuscript sections: Introduction, Materials and Methods, Results,
Discussion, Conclusions (optional).

o Back matter: Supplementary Materials, Author Contributions, Funding, Data
Availability Statement, Acknowledgments, Conflicts of Interest, References.

e Review manuscripts should comprise:

o Front matter: Title, Author list, Affiliations, Abstract, Keywords.

o Review sections: a literature review organized logically within specific sections and
subsections (optional).

o Back matter: Author Contributions, Acknowledgments, Conflicts of
Interest, References.

The template file can be also used to prepare the front and back matter of your review manuscript.
It is not necessary to follow the remaining structure.

Systematic reviews and meta-analyses should use the same structure as research articles and should
ensure they conform to the PRISMA guidelines.

e QGraphical Abstract: A graphical abstract (GA) is an image that appears beneath the text
abstract. In addition to summarizing the content, it should represent the topic of the article
in an attention-grabbing way. Moreover, before you submit any figures for the graphical
abstract, please check the following list to ensure your files meet MDPI’s graphical abstract
(GA) criteria:

o A graphical abstract should not be exactly the same as any figure in the body of the
paper, a simple superposition of several subfigures, or a combination of the text
abstract and a picture.

o A graphical abstract should be original and unpublished artwork. Any postage
stamps, currency from any country, or trademarked items should not be included in
it. No copyrighted material should be used in a GA.

o A graphical abstract should be a high-quality illustration or diagram in any of the
following file formats: PNG, JPEG, or TIFF.

o The minimum required size for the graphical abstract is 560 x 1100 pixels (height x
width).

o Written text in a graphical abstract should be clear and easy to read. It is
recommended to use fonts such as Times, Arial, Courier, Helvetica, Ubuntu, and
Calibri.

o Please use symbols correctly, and do not use commas instead of decimal points in
numbers.

Avoid large blocks of text or large blank spaces in the image.
Do not include “Graphical Abstract” as a heading in the image.
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The graphical abstract will be displayed on the online version of the article, but is typically absent
from the print version or article PDF file.

Acronyms/Abbreviations/Initialisms should be defined the first time they appear in each of
three sections: the abstract; the main text; the first figure or table. When defined for the first
time, the acronym/abbreviation/initialism should be added in parentheses after the written-
out form.

SI Units (International System of Units) should be used. Imperial, US customary and other
units should be converted to SI units whenever possible.

Accession numbers of RNA, DNA and protein sequences used in the manuscript should be
provided in the Materials and Methods section. Also see the section on Deposition of
Sequences and Expression Data.

Equations: If you are using Word, please use either the Microsoft Equation Editor or the
MathType add-on. Equations should be editable by the editorial office and not appear in a
picture format.

Research Data and supplementary materials: Note that publication of your manuscript
implies that you must make all materials, data, and protocols associated with the publication
available to readers. Disclose at the submission stage any restrictions on the availability of
materials or information. Read the information about Supplementary Materials and Data
Deposit for additional guidelines.

Preregistration: Where authors have preregistered studies or analysis plans, links to the
preregistration must be provided in the manuscript.

Guidelines and standards: MDPI follows standards and guidelines for certain types of
research. See https://www.mdpi.com/editorial process for further information.

Return to top

Front Matter
These sections should appear in all manuscript types

Title: The title of your manuscript should be concise, specific and relevant. It should identify
if the study reports (human or animal) trial data, or is a systematic review, meta-analysis or
replication study. When gene or protein names are included, the abbreviated name rather
than full name should be used. Please do not include abbreviated or short forms of the title,
such as a running title or head. These will be removed by our Editorial Office.

Author List and Affiliations: Authors' full first and last names must be provided. The initials
of any middle names can be added. The PubMed/MEDLINE standard format is used for
affiliations: complete address information including city, zip code, state/province, and
country. At least one author should be designated as the corresponding author. The email
addresses of all authors will be displayed on published papers. It is the responsibility of the
corresponding author to ensure that consent for the display of email addresses is obtained
from all authors. If an author (other than the corresponding author) does not wish to have
their email addresses displayed in this way, the corresponding author must indicate as such
during proofreading. After acceptance, updates to author names or affiliations may not be
permitted. Equal Contributions: authors who have contributed equally should be marked
with a superscript symbol (1). The symbol must be included below the affiliations, and the
following statement added: “These authors contributed equally to this work”. The equal roles
of authors should also be adequately disclosed in the author contributions statement.
Generative artificial intelligence (GenAl) tools and other large language models (LLMs)
cannot be listed as authors as these tools do not meet MDPI’s requirements for authorship.
Please read the criteria to qualify for authorship.

Abstract: The abstract should be a total of about 200 words maximum. The abstract should
be a single paragraph and should follow the style of structured abstracts, but without
headings: 1) Background: Place the question addressed in a broad context and highlight the
purpose of the study; 2) Methods: Describe briefly the main methods or treatments applied.
Include any relevant preregistration numbers, and species and strains of any animals used;
3) Results: Summarize the article's main findings; and 4) Conclusion: Indicate the main
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conclusions or interpretations. The abstract should be an objective representation of the
article: it must not contain results which are not presented and substantiated in the main text
and should not exaggerate the main conclusions.

o Keywords: Three to ten pertinent keywords need to be added after the abstract. We
recommend that the keywords are specific to the article, yet reasonably common within the
subject discipline.

Research Manuscript Sections

e Introduction: The introduction should briefly place the study in a broad context and highlight
why it is important. It should define the purpose of the work and its significance, including
specific hypotheses being tested. The current state of the research field should be reviewed
carefully and key publications cited. Please highlight controversial and diverging hypotheses
when necessary. Finally, briefly mention the main aim of the work and highlight the main
conclusions. Keep the introduction comprehensible to scientists working outside the topic
of the paper.

e Materials and Methods: They should be described with sufficient detail to allow others to
replicate and build on published results. New methods and protocols should be described in
detail while well-established methods can be briefly described and appropriately cited. Give
the name and version of any software used and make clear whether computer code used is
available. Include any pre-registration codes. Where applicable, authors are required to
disclose in this section details of how GenAl has been used in the paper (e.g., to generate
text, data or graphics or assist in study design or data collection, analysis or interpretation).
The use of GenAl for superficial text editing (e.g., regarding grammar, spelling, punctuation
and formatting) does not need to be declared.

e Results: Provide a concise and precise description of the experimental results, their
interpretation as well as the experimental conclusions that can be drawn.

e Discussion: Authors should discuss the results and how they can be interpreted in
perspective of previous studies and of the working hypotheses. The findings and their
implications should be discussed in the broadest context possible and limitations of the work
highlighted. Future research directions may also be mentioned. This section may be
combined with Results.

e Conclusions: This section is not mandatory but can be added to the manuscript if the
discussion is unusually long or complex.

o Patents: This section is not mandatory but may be added if there are patents resulting from
the work reported in this manuscript.

Return to top
Back Matter

o Supplementary Materials: Describe any supplementary material published online alongside
the manuscript (figure, tables, video, spreadsheets, etc.). Please indicate the name and title
of each element as follows Figure S1: title, Table S1: title, etc.

e Author Contributions: Each author is expected to have made substantial contributions to the
conception or design of the work; or the acquisition, analysis, or interpretation of data; or
the creation of new software used in the work; or have drafted the work or substantively
revised it; AND has approved the submitted version (and version substantially edited by
journal staff that involves the author’s contribution to the study); AND agrees to be
personally accountable for the author’s own contributions and for ensuring that questions
related to the accuracy or integrity of any part of the work, even ones in which the author
was not personally involved, are appropriately investigated, resolved, and documented in
the literature.
For research articles with several authors, a short paragraph specifying their individual
contributions must be provided. The following statements should be used
"Conceptualization, X.X. and Y.Y.; Methodology, X.X.; Software, X.X.; Validation, X.X.,
Y.Y. and Z.Z.; Formal Analysis, X.X.; Investigation, X.X.; Resources, X.X.; Data Curation,
X.X.; Writing — Original Draft Preparation, X.X.; Writing — Review & Editing, X.X.;
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Visualization, X.X.; Supervision, X.X.; Project Administration, X.X.; Funding Acquisition,
Y.Y.”, please turn to the CRediT taxonomy for the term explanation. For more background
on CRediT, see here. "Authorship must include and be limited to those who have contributed
substantially to the work. Please read the section concerning the criteria to qualify for
authorship carefully".
Funding: All sources of funding of the study should be disclosed. Clearly indicate grants
that you have received in support of your research work and if you received funds to cover
publication costs. Note that some funders will not refund article processing charges (APC)
if the funder and grant number are not clearly and correctly identified in the paper. Funding
information can be entered separately into the submission system by the authors during
submission of their manuscript. Such funding information, if available, will be deposited to
FundRef if the manuscript is finally published.
Please add: “This research received no external funding” or “This research was funded by
[name of funder] grant number [xxx]” and “The APC was funded by [ XXX]” in this section.
Check carefully that the details given are accurate and use the standard spelling of funding
agency names at https://search.crossref.org/funding, any errors may affect your future
funding.
Institutional Review Board Statement: In this section, please add the Institutional Review
Board Statement and approval number for studies involving humans or animals. You might
choose to exclude this statement if the study did not require ethical approval. Please note
that the Editorial Office might ask you for further information. Please add “The study was
conducted in accordance with the Declaration of Helsinki, and approved by the Institutional
Review Board (or Ethics Committee) of NAME OF INSTITUTE (protocol code XXX and
date of approval).” for studies involving humans. OR “The animal study protocol was
approved by the Institutional Review Board (or Ethics Committee) of NAME OF
INSTITUTE (protocol code XXX and date of approval).” for studies involving animals. OR
“Ethical review and approval were waived for this study due to REASON (please provide a
detailed justification).” OR “Not applicable” for studies not involving humans or animals.
Informed Consent Statement: Any research article describing a study involving humans
should contain this statement. Please add “Informed consent was obtained from all subjects
involved in the study.” OR “Patient consent was waived due to REASON (please provide a
detailed justification).” OR “Not applicable.” for studies not involving humans. You might
also choose to exclude this statement if the study did not involve humans.
Written informed consent for publication must be obtained from participating patients who
can be identified (including by the patients themselves). Please state “Written informed
consent has been obtained from the patient(s) to publish this paper” if applicable.
Data Availability Statement: In this section, please provide details regarding where data
supporting reported results can be found, including links to publicly archived datasets
analyzed or generated during the study. Please refer to suggested Data Availability
Statements in section “MDPI Research Data Policies”. You might choose to exclude this
statement if the study did not report any data.
Acknowledgments: In this section you can acknowledge any support given which is not
covered by the author contribution or funding sections. This may include administrative and
technical support, or donations in kind (e.g., materials used for experiments). Where GenAl
has been used for purposes such as generating text, data or graphics, study design, or data
collection, analysis or interpretation, please add “During the preparation of this
manuscript/study, the author(s) used [tool name, version information] for the purposes of
[description of use]. The authors have reviewed and edited the output and take full
responsibility for the content of this publication”.
Conflicts of Interest: Authors must identify and declare any personal circumstances or
interest that may be perceived as influencing the representation or interpretation of reported
research results. If there is no conflict of interest, please state "The authors declare no
conflict of interest." Any role of the funding sponsors in the choice of research project;
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design of the study; in the collection, analyses or interpretation of data; in the writing of the
manuscript; or in the decision to publish the results must be declared in this
section. Fermentation does not publish studies funded partially or fully by the tobacco
industry. Any projects funded by industry must pay special attention to the full declaration
of funder involvement. If there is no role, please state “The sponsors had no role in the
design, execution, interpretation, or writing of the study”. For more details please
see Conflict of Interest.

References: References must be numbered in order of appearance in the text (including table
captions and figure legends) and listed individually at the end of the manuscript. We
recommend preparing the references with a bibliography software package, such
as EndNote, ReferenceManager or Zotero to avoid typing mistakes and duplicated
references. We encourage citations to data, computer code and other citable research
material. If available online, you may use reference style 9. below.

Citations and References in Supplementary files are permitted provided that they also appear
in the main text and in the reference list.

In the text, reference numbers should be placed in square brackets [ ], and placed before the
punctuation; for example [1], [1-3] or [1,3]. For embedded citations in the text with pagination, use
both parentheses and brackets to indicate the reference number and page numbers; for example [5]
(p- 10). or [6] (pp. 101-105).

The reference list should include the full title, as recommended by the ACS style guide. Style files
for Endnote and Zotero are available.

References should be described as follows, depending on the type of work:

Journal Atrticles:
1. Author 1, A.B.; Author 2, C.D. Title of the article. Abbreviated Journal
Name Year, Volume, page range.

Books and Book Chapters:
2. Author 1, A.; Author 2, B. Book Title, 3rd ed.; Publisher: Publisher Location, Country,
Year; pp- 154-196.

3. Author 1, A.; Author 2, B. Title of the chapter. In Book Title, 2nd ed.; Editor 1, A., Editor
2, B., Eds.; Publisher: Publisher Location, Country, Year; Volume 3, pp. 154-196.
Unpublished materials intended for publication:
4. Author 1, A.B.; Author 2, C. Title of Unpublished Work (optional). Correspondence
Affiliation, City, State, Country. year, status (manuscript in preparation; to be submitted).
5. Author 1, A.B.; Author 2, C. Title of Unpublished Work. Abbreviated Journal
Name year, phrase indicating stage of publication (submitted; accepted; in press).
Unpublished materials not intended for publication:
6. Author 1, A.B. (Affiliation, City, State, Country); Author 2, C. (Affiliation, City, State,
Country). Phase describing the material, year. (phase: Personal communication; Private
communication; Unpublished work; etc.)

Conference Proceedings:
7. Author 1, A.B.; Author 2, C.D.; Author 3, E.F. Title of Presentation. In Title of the
Collected Work (if available), Proceedings of the Name of the Conference, Location of
Conference, Country, Date of Conference; Editor 1, Editor 2, Eds. (if available); Publisher:
City, Country, Year (if available); Abstract Number (optional), Pagination (optional).
Thesis:

8. Author 1, A.B. Title of Thesis. Level of Thesis, Degree-Granting University, Location of
University, Date of Completion.

Websites:

9. Title of Site. Available online: URL (accessed on Day Month Year).
Unlike published works, websites may change over time or disappear, so we encourage you
create an archive of the cited website using a service such as WebCite. Archived websites
should be cited using the link provided as follows:
10. Title of Site. URL (archived on Day Month Year).
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See the Reference List and Citations Guide for more detailed information.
Return to top
Preparing Figures, Schemes and Tables
Fermentation can publish multimedia files in articles or as supplementary materials. Please contact
the Editorial Office for further information.
Our guidance regarding various aspects of figures, schemes and tables is described below.
Resolution, color and format:
o All figures should be of a high quality (preferably no less than 600 dpi) in PNG, JPEG or
TIFF formats.
e Authors are encouraged to prepare figures and schemes in color (RGB at 8-bit per channel).
There is no additional cost for publishing full-color graphics.
o Images should be combined to avoid any issues during formatting changes. There should be
no editable parts in the images.
e All table columns should have an explanatory heading. To facilitate the copy-editing of
larger tables, smaller fonts (no smaller than 8 pt.) may be used. Authors should use the
“Table” option in Microsoft Word to create tables.

Order:

e All figures, schemes and tables should be inserted into the main text close to their first
citation and must be numbered following their order of appearance (e.g., Figure 1, Scheme
1, Figure 2, Scheme 2, Table 1, etc.).

Content:

e QGenerally, figures should contain only English text and the correct mathematical symbols,
e.g., - instead of — and decimal points instead of commas.

e The figure content should be complete and the characters should not be masked.
Unnecessary marks such as red wavy lines and hard (soft) returns are not allowed.

e A comma should be added in numbers of five or more digits in all figures, schemes and
tables. The scientific enumeration should be correct.

o All figures, schemes and tables should have a short explanatory title and caption. Any special
characters or icons in an image, e.g., *, **, and #, need to have a corresponding explanation
in the caption.

Copyright:

e Reprinted/adapted figures or tables may have copyright issues. Whether copyright
permission is required and should be obtained will need to be determined. Please add the
corresponding copyright-related content in the caption if required (please refer to Intellectual
Property i.a. Copyright, Patents and Licensing).

Please note that MDPI offers professional support for creating publication-ready figures that clearly
communicate your research to readers. Learn more about the Figure Editing Service here.

Return to top
Original Images Requirements
To ensure the integrity and scientific validity of electrophoretic blots, gels, and microscopy images,
the Editorial Office reserves the right to request original, uncropped, and unadjusted images upon
submission. Original images must be provided in a single zip archive as Supplementary Material
files at a sufficiently high resolution (a minimum of 1000 pixels in width/height, or a resolution of
300 dpi or higher) or a link where original unprocessed images were deposited at the time of initial
submission. Preferred formats for gels, blots, and microscopy images (light and electron microscopy
e.g., TEM, SEM, Cryo-EM, etc.) are TIFF, PNG, GIF, and EPS. Failing to provide original images
before the final decision might result in the rejection of the paper, and the issue may be raised with
the authors' institutions.
Digital images within the manuscript submitted should be minimally processed. A certain degree of
image processing is acceptable for publication, but the final image must correctly represent the
original data and conform to community standards. Please note that electron microscopy images
submitted with a manuscript should be presented in full, without cropping the image, and with all
the relevant details clearly visible.
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Where cropped images are shown in figures, a full scan of the entire original image(s) must be
submitted as part of the Supplementary Material. Where control images are re-used for illustrative
purposes, this must be clearly declared in the figure legend. If any form of image processing is
legitimately required for the interpretation of the data, the software and the enhancement technique
used must be declared in the methods section of the manuscript. Image grouping and splicing must
be clearly stated in the manuscript and the figure text.
The use of software filters to improve image quality is not recommended. Slight adjustments to
contrast settings, brightness, intensity, color, etc., are generally acceptable but must be applied
equally to the entire image. Excessive image manipulations that are specific to one area of an image
and are not performed on other areas are considered part of a non-ethical practice of image
processing, as this emphasizes experimental data relative to the control.
Images gathered at different times or from different locations should not be combined into a single
image unless it is stated that the resultant image is a product of time-averaged data or a time lapse
sequence. If juxtaposing images are essential, the borders should be clearly demarcated in the figure
and described in the legend.
Electrophoretic gels and blots
Please ensure that:

e All experimental samples and controls used for one comparative analysis are run on the same
blot/gel. When sample processing controls are run on different gels, this must be indicated
in the figure legend. Cropped gels in the paper must retain all important bands.

e Molecular weight markers are included or indicated on the raw image, and any lanes not
included in the final figure are marked with an “X” above the lane label on the original
blot/gel image. All labeling and annotation should be performed without obscuring any data
or background bands.

o Image processing methods, such as adjusting the brightness or contrast, do not alter or distort
the information in the figure and are applied to every pixel. High-contrast blots/gels are
discouraged.

o Cropped blots/gels present in the main text retain all important information and bands.

o Each original image is annotated, and corresponds to the figure in the main article or
supplementary materials, and each lane or loading order is labeled.

e You have checked figures for duplications and ensured the figure legends are clear and
accurate. Please include all relevant information in the figure legends and clearly indicate
any re-arrangement of lanes.

Spliced gels need a thin dividing line to be added to indicate the alteration. It is fine to remove a
complete lane and splice the remaining lanes together, provided that the spliced fragments originate
from the same original image. In such cases, the alteration must be indicated in the figure by a thin
white or black line between the juxtaposed pieces and must be described in the figure legend. Images
must contain the background “noise” they originally contained. The background should not appear
as one uniform color.

It is not acceptable practice to “clean up” the background of images with rubberstamps, “wipe” tools
to improve the aesthetic appearance or over-adjust the brightness or contrast to remove the
background.

All experimental samples and controls used for one comparative analysis should be run on the same
blot/gel image. For quantitative analyses, please provide the blots/gels for each independent
biological replicate used in the analysis.

Quantitative comparisons between samples on different gels/blots are discouraged; if this is
unavoidable, the figure legend must state that the samples derive from the same experiment or
parallel experiments and that gels/blots were processed in parallel.

We encourage the inclusion of the following with the final revised version of the manuscript for
publication:

In the Methods section, specify the type of equipment (microscopes/objective lenses, cameras,
detectors, filter model, and batch number), the acquisition software used, and the magnification or
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the scale bar in the figure caption. Although we appreciate that there is some variation between
instruments, equipment settings for critical measurements should also be listed.

We encourage the deposition of unprocessed image files in a publicly available database (a link to
the downloadable table from data availability instructions should be shared here) (including relevant
metadata for acquisition information, including time and space resolution data (xyzt and pixel
dimensions); image bit depth; experimental conditions such as temperature and imaging medium,;
and fluorochromes (excitation and emission wavelengths or ranges, filters, and dichroic beam
splitters) if any).
Processing software should be named in the Methods section and any manipulations should be
indicated in the relevant figure legends (such as type of deconvolution, three-dimensional
reconstructions, surface and volume rendering, “gamma changes”, filtering, thresholding, and
projection).
Comprehensive guidelines on data management and the ethical handling of digital images can
obtained from The Office of Research Integrity: http://ori.hhs.gov/images/ddblock/data.pdf
MDPI is a member of the Committee on Publication Ethics and takes the responsibility to uphold
strict ethical policies and standards very seriously.

Return to top

Supplementary Materials, Data Deposit and Software Source Code
MDPI Research Data Policies
MDPI is committed to supporting open scientific exchange and enabling our authors to achieve best
practices in sharing and archiving research data. We encourage all authors of articles published in
MDPI journals to share their research data including, but not limited to protocols, analytic methods,
raw data, processed data, code, software, algorithms, and study material. The data should be FAIR
— findable, accessible, interoperable, and reusable — so that other researchers can locate and use the
data.
We recommend that data and code should be deposited in a trusted repository that will allow for
maximum reuse (see the Data Preservation section below). If this is not possible, authors are
encouraged to share the specific reason in the Data Availability Statement and make this material
available upon request to interested researchers. In addition, research materials necessary to enable
the reproduction of an experiment should be indicated in the Materials and Methods section.
Individual journal guidelines can be found at the journal ‘Instructions for Authors’ page. Data
sharing policies concern the minimal dataset that supports the central findings of a published study.
Generated data should be publicly available and cited in accordance with journal guidelines.
MDPI data policies are informed by TOP Guidelines.
Where ethical, legal, or privacy issues are present, data should not be shared. The authors should
clarify the availability status of the data upon submission and make any limitations or exceptions
clear in the Data Availability Statement. Authors should ensure that the data shared is in accordance
with consent provided by participants on the use of confidential data. Authors should ensure that
the publication of such data does not compromise the anonymity of the participants or breach local
data protection laws.

In situations where access is restricted to protect confidential or proprietary information, authors
will be requested to clearly explain the restrictions on the dataset and make the data available upon
request, with permission for the purposes of peer review.

MDPI recognizes that some institutions and funding agencies only require the retention of research
data for a finite period after a project’s completion or publication. However, there are no such limits
specified within the MDPI Data Availability Policy and, therefore, we encourage the authors to
archive their research data through appropriate data repositories or provide us with minimal datasets
within Supplementary Material.
Data availability statements

Data availability statements are required for all articles published with MDPI. During the peer
review and editorial decision process, authors can be asked to share existing datasets or raw data
that have been analyzed in the manuscript, and whether they will be made available to other



http://ori.hhs.gov/images/ddblock/data.pdf
https://www.mdpi.com/journal/fermentation/instructions#top
https://www.cos.io/initiatives/top-guidelines

66

researchers following publication. Authors will also be asked for the details of any existing datasets
that have been analyzed in the manuscript.
Below are the recommended Data Availability Statements:

Data availability status

Data available in a publicly
accessible repository

Data available on request due to
restrictions (e.g., privacy, legal or
ethical reasons)

3rd Party Data

Embargo on data due to commercial
restrictions

Restrictions apply to the datasets

Data derived from public domain
resources

Data sharing is not applicable (only
appropriate if no new data is
generated or the article describes
entirely theoretical research)

Data is contained within the article
or supplementary material

Dataset available on request from the
authors

Data preservation

Recommended Data Availability Statement

The original data presented in the study are openly available in
[repository name, e.g., FigShare] at [DOI/URL] or
[reference/accession number].

The data presented in this study are available on request from the
corresponding author due to (specify the reason for the restriction).

Restrictions apply to the availability of these data. Data were
obtained from [third party] and are available [from the authors/at
URL] with the permission of [third party].

The data that support the findings will be available in [repository
name] at [URL / DOI link] following an embargo from the date of
publication to allow for commercialization of research findings.

The datasets presented in this article are not readily available
because [include reason, e.g., the data are part of an ongoing study
or due to technical/ time limitations]. Requests to access the
datasets should be directed to [text input].

The data presented in this study are available in [repository name]
at [URL/DOI], reference number [reference number]. These data
were derived from the following resources available in the public
domain: [list resources and URLs].

No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

The original contributions presented in this study are included in
the article/supplementary material. Further inquiries can be directed
to the corresponding author(s).

The raw data supporting the conclusions of this article will be made
available by the authors on request.

MDPI acknowledges that researchers, institutions, journals, and data repositories have a shared
responsibility to ensure long-term data preservation, and MDPI encourages authors to select data
repositories with this goal in mind.

MDPI encourages authors to commit to preserving their datasets on their laboratory or institutional
servers, for at least five years after publication. If, during that time, the repository to which the data
were originally submitted disappears or experiences data loss, we may ask the authors to upload the
data to another repository and publish a correction or update to the original publication.

If authors remove their data from the original public repository or change access criteria in a manner
that is inconsistent with the publication, we may ask authors to notify the editorial office as soon as
possible.

How to choose an appropriate data repository

MDPI encourages the submission of data to community-recognized data repositories where
possible. We recommend the authors visit re3data.org or fairsharing.org to help identify registered
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and certified data repositories relevant to their subject area if no community resource is available.
If the authors’ institution has its generalist data repository this can be used to host authors’ data as
long as the repository can mint DataCite DOIs, and allows for data to be shared under open terms
of use (for example the CCO waiver).

Data repository criteria
The following criteria should be considered when selecting an appropriate repository, ensuring that
platforms:

o Ensure long-term persistence and preservation of datasets in their published form;

e Provide stable identifiers for submitted datasets (DOIs in most cases);

e Allow public access to data without barriers, such as logins or paywalls;

e Support open licenses (CCO and CC-BY, or their equivalents, are required in most cases);

e Provide confidential review of submitted datasets without the requirement for reviewers to

provide identifying information.

Data citation
Authors are encouraged to formally cite any datasets stored in external repositories that are
mentioned within their manuscript, including the main datasets that are the focus of the submission,
as well as any other datasets that have been used in the work. For previously published datasets,
authors should cite both the related research articles and the datasets themselves. Appropriate
citation of data is checked and enforced by Journal Editorial staff before publication.
Computer Code and Software
For work where novel computer code was developed, authors should release the code either by
depositing in a recognized, public repository such as GitHub or uploading as supplementary
information to the publication. The name, version, corporation and location information for all
software used should be clearly indicated. Please include all the parameters used to run
software/programs analyses.
Supplementary Material
Additional data and files can be uploaded as "Supplementary Files" during the manuscript
submission process. The supplementary files will also be available to the referees as part of the peer
review process. Any file format is acceptable; however, we recommend that common, non-
proprietary formats are used where possible. For more information on supplementary materials,
please refer to https://www.mdpi.com/authors/layout# bookmark83.
References in Supplementary Files
Citations and References in Supplementary files are permitted provided that they also appear in the
reference list of the main text.
Unpublished Data
Restrictions on data availability should be noted during submission and in the manuscript. "Data not
shown" should be avoided: authors are encouraged to publish all observations related to the
submitted manuscript as Supplementary Material. "Unpublished data" intended for publication in a
manuscript that is either planned, "in preparation" or "submitted" but not yet accepted, should be
cited in the text and a reference should be added in the References section. "Personal
Communication" should also be cited in the text and reference added in the References section. (see
also the MDPI reference list and citations style guide).
Remote Hosting and Large Data Sets
Data may be deposited with specialized service providers or institutional/subject repositories,
preferably those that use the DataCite mechanism. Large data sets and files greater than 250 MB
must be deposited in this way. For a list of other repositories specialized in scientific and
experimental data, please consult databib.org or re3data.org. The data repository name, link to the
data set (URL) and accession number, doi or handle number of the data set must be provided in the
paper. The journal Data also accepts submissions of data set papers.
Deposition of Sequences and Expression Data
New sequence information must be deposited to the appropriate database prior to submission of the
manuscript. Accession numbers provided by the database should be included in the submitted
manuscript. Manuscripts will not be published until the accession number is provided.
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e New nucleic acid sequences must be deposited into an acceptable repository such
as GenBank, EMBL, or DDBJ. Sequences should be submitted to only one database.

e New high throughput sequencing (HTS) datasets (RNA-seq, ChIP-Seq, degradome analysis,
...) must be deposited either in the GEO database or in the NCBI’s Sequence Read Archive
(SRA).

e New microarray data must be deposited either in the GEO or
the ArrayExpress databases.The "Minimal Information About a Microarray Experiment"
(MIAME) guidelines published by the Microarray Gene Expression Data Society must be
followed.

e New protein sequences obtained by protein sequencing must be submitted to UniProt
(submission tool SPIN). Annotated protein structure and its reference sequence must be
submitted to RCSB of Protein Data Bank.

All sequence names and the accession numbers provided by the databases must be provided in the
Materials and Methods section of the article.
Deposition of Proteomics Data
Methods used to generate the proteomics data should be described in detail and we encourage
authors to adhere to the "Minimum Information About a Proteomics Experiment". All generated
mass spectrometry raw data must be deposited in the appropriate public database such
as ProteomeXchange, PRIDE or jJPOST. At the time of submission, please include all relevant
information in the materials and methods section, such as repository where the data was submitted
and link, data set identifier, username and password needed to access the data.

Return to top
Research and Publication Ethics
Research Ethics
Research Involving Human Subjects
Institutional Review Board Statement
When reporting on research that involves human subjects, human material, human tissues, or human
data, authors must declare that the investigations were carried out following the rules of
the Declaration of Helsinki of 1975, which was revised in 2013. According to point 23 of this
declaration, approval from the local Institutional Review Board (IRB) or another appropriate ethics
committee must be obtained before undertaking the research to confirm that the study meets national
and international guidelines. As a minimum, a statement including the project identification code,
date of approval, and name of the ethics committee or institutional review board must be stated in
the ‘Institutional Review Board Statement’ Section of the article.
Example of an Institutional review board statement: “The study was conducted in accordance with
the Declaration of Helsinki, and the protocol was approved by the Ethics Committee of XXX
(Project identification code) on [date of approval].”
For non-interventional studies (e.g. surveys, questionnaires, social media research), all participants
must be fully informed whether their anonymity is assured, why the research is being conducted,
how their data will be used, and if there are any risks involved in participating. As with all research
involving humans, ethical approval from an appropriate ethics committee must be obtained prior to
conducting the study. If ethical approval is not required, authors must either provide an exemption
from the ethics committee or cite the local or national legislation that indicates ethics approval is
not required for this type of study. When a study has been granted exemption, the name of the ethics
committee that provided this should be stated in the ‘Institutional Review Board Statement’ Section
with a full explanation for the rejection of ethical approval.
Informed Consent Statement
Manuscripts reporting studies involving human participants, human data, or human tissue must
include a statement of informed consent for participation in research. Verbal informed consent to
participate in a study can be acceptable under some circumstances (such as in ethnographic studies).
The authors must explain the rationale for using this kind of consent in the “Informed Consent
Statement” Section. For verbal informed consent, a copy of the script used must be provided during
the submission stage.
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For all manuscripts that include identifying patient/participant information (personal details,
images, or videos relating to an individual person), written informed consent for the publication of
these details must be obtained from patients/participants (or their relatives/guardians) before
submitting to an MDPI journal. A blank version of the form used to obtain permission (without the
patient/participant names or signature) should be provided upon submission. You may refer to
our template permission form and provide an appropriate form after consulting with your affiliated
institution.
For the purposes of publishing in MDPI journals, a consent, permission, or release form should
include unlimited permission for publication in all formats (including print, electronic, and online),
in sublicensed and reprinted versions (including translations and derived works), and in other works
and products under open access license. To respect patients’/participants’ and any other individuals’
privacy, please do not send signed forms.
Private information identifying participants need not be included unless the identifiable materials
are of relevance to the research (e.g., photographs of participants’ faces that show a particular
symptom). Patients’/participants’ initials or other personal identifiers must not appear in any
images. Patient/participant details must be anonymized as much as possible, e.g., do not mention
specific age, ethnicity, or occupation where they are not relevant to the conclusions. Steps necessary
to protect privacy may include de-identifying data, adding noise, or blocking portions of the
database. Editors reserve the right to reject any submission that does not meet these requirements.
The Editorial Office reserves the right to request further documentation when necessary. The
submitted manuscript will be scrutinized by the Editorial Office, and upon request, documentary
evidence (signed consent forms and any related discussion documents from the ethics board) must
be provided.
Example of an Informed Consent Statement: “Informed consent for participation was obtained from
all subjects involved in the study.” OR “Informed consent for participation is not required as per
local legislation [provide local legislation].” OR “Verbal informed consent was obtained from the
participants. Verbal consent was obtained rather than written because [state the reason]”, OR
“Informed consent for publication was obtained from all identifiable human participants.”
Requirements for Studies on Vulnerable Groups and Organ Transplants
If a study involves vulnerable groups, the manuscript will undergo an additional review by the
editorial office. If requested, the author must provide documentary evidence, including blank
consent forms and any related discussion documents from the ethics board or other relevant bodies.
Additionally, when studies describe groups by race, ethnicity, gender, disability, disease, etc., an
explanation regarding why such categorization was needed must be clearly stated in the article.
Articles describing human organ transplantation studies are subject to all policies for research
involving human subjects. Additionally, the authors must specify the institution(s), clinic(s), or
department(s) from which the organs or tissues were sourced. MDPI does not accept manuscripts
that report data on organs and/or other materials obtained from illegal commercial activity, executed
prisoners, or other unethical practices relating to organ donations. Manuscripts addressing this
practice, such as editorials or reports on its secondary consequences, may be considered at the
discretion of the Editor-in-Chief but require a written appeal to the editorial office before
submission. For further resources on organ transplantation, MDPI follows the glossary maintained
by the Organ Procurement and Transplantation Network
(https://optn.transplant.hrsa.gov/patients/glossary/).
Clinical Trials Registration
Registration
Clinical trials are subject to all policies regarding Research Involving Human Subjects. In addition,
MDPI follows the International Committee of Medical Journal Editors (ICMJE) guidelines, which
require the registration of clinical trials in a public trial registry at or before the time of first patient
enrollment as a condition of consideration for publication. The ICMIJE defines a clinical trial as any
research project that prospectively assigns people or a group of people to an intervention, with or
without concurrent comparison or control groups, to study the relationship between a health-related
intervention and a health outcome. Therefore, ‘clinical trial’ not only refers to studies that take place
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in a hospital or involve pharmaceuticals but also to all studies which involve participant
randomization and group classification in the context of the intervention under assessment.
Authors must preregister clinical trials with an international clinical trial register. Suitable databases
include clinicaltrials.gov, the EU Clinical Trials Register, and those listed on the World Health
Organisation’s International Clinical Trials Registry Platform. The name of the registry, trial
registration number, and date of registration should be included in the Institutional Reviewer Board
statement or in the Materials and Methods section.

Purely observational studies (e.g., cohort studies, cross-sectional studies, and case—control studies)
do not require registration. Editors may consider exceptions to pre-trial registration requirements in
some cases. If an exception is granted, the authors must retroactively register the trial and clearly
indicate the date and reasons for the retroactive registration in the Materials and Methods section of
the publication.
Approval to conduct a study from an independent local, regional, or national review body is not
equivalent to prospective clinical trial registration. MDPI reserves the right to decline any paper
without trial registration for further peer review.
Randomized Clinical Trial Reporting Guidelines
In addition to clinical trial registration, MDPI requires a completed CONSORT 2025
checklist and flow diagram as a condition of submission when reporting the results of a randomized
clinical trial. Checklist templates can be found on the CONSORT website, which also describes
several CONSORT checklist extensions for different designs and types of data beyond two-group
parallel trials. As a minimum, clinical trial articles should report the content addressed by each item
of the checklist.
Ethical Guidelines for the Use of Animals in Research
The editors will require that the benefits potentially derived from any research causing harm to
animals are significant in relation to any cost endured by animals, and that procedures followed are
unlikely to cause offense to the majority of readers. Authors should particularly ensure that their
research complies with the commonly-accepted '3Rs [1]"

o Replacement of animals by alternatives wherever possible,

e Reduction in number of animals used, and

o Refinement of experimental conditions and procedures to minimize the harm to animals.
Authors must include details on housing, husbandry and pain management in their manuscript.
For further guidance authors should refer to the Code of Practice for the Housing and Care of
Animals Used in Scientific Procedures [2], American Association for Laboratory Animal Science
[3] or European Animal Research Association [4].
If national legislation requires it, studies involving vertebrates or higher invertebrates must only be
carried out after obtaining approval from the appropriate ethics committee. As a minimum, the
project identification code, date of approval and name of the ethics committee or institutional review
board should be stated in Section ‘Institutional Review Board Statement’. Research procedures must
be carried out in accordance with national and institutional regulations. Statements on animal
welfare should confirm that the study complied with all relevant legislation. Clinical studies
involving animals and interventions outside of routine care require ethics committee oversight as
per the American Veterinary Medical Association. If the study involved client-owned animals,
informed client consent must be obtained and certified in the manuscript report of the research.
Owners must be fully informed if there are any risks associated with the procedures and that the
research will be published. If available, a high standard of veterinary care must be provided. Authors
are responsible for correctness of the statements provided in the manuscript.
If ethical approval is not required by national laws, authors must provide an exemption from the
ethics committee, if one is available. Where a study has been granted exemption, the name of the
ethics committee that provided this should be stated in Section ‘Institutional Review Board
Statement’ with a full explanation on why the ethical approval was not required.
If no animal ethics committee is available to review applications, authors should be aware that the
ethics of their research will be evaluated by reviewers and editors. Authors should provide a
statement justifying the work from an ethical perspective, using the same utilitarian framework that
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is used by ethics committees. Authors may be asked to provide this even if they have received ethical
approval.

MDPI endorses the ARRIVE guidelines (arriveguidelines.org/) for reporting experiments using live
animals. Authors and reviewers must use the ARRIVE guidelines as a checklist, which can be found
at https://arriveguidelines.org/sites/arrive/files/documents/ ARRIVE%20Compliance%20Question
naire.pdf. Editors reserve the right to ask for the checklist and to reject submissions that do not
adhere to these guidelines, to reject submissions based on ethical or animal welfare concerns or if
the procedure described does not appear to be justified by the value of the work presented.
1. NSW Department of Primary Industries and Animal Research Review Panel. Three Rs.
Available online: https://www.dpi.nsw.gov.au/dpi/animals/animal-ethics-infolink/three-rs
2. Home Office. Animals (Scientific Procedures) Act 1986. Code of Practice for the Housing
and Care of Animals Bred, Supplied or Used for Scientific Purposes. Available
online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach
ment_data/file/388535/CoPanimalsWeb.pdf
3. American Association for Laboratory Animal Science. The Scientific Basis for Regulation
of Animal Care and Use. Available online: https://www.aalas.org/about-aalas/position-
papers/scientific-basis-for-regulation-of-animal-care-and-use
4. European Animal Research Association. EU regulations on animal research. Available
online: https://www.eara.eu/animal-research-law
Research Involving Cell Lines
Methods sections for submissions reporting on research with cell lines should state the origin of any
cell lines. For established cell lines the provenance should be stated and references must also be
given to either a published paper or to a commercial source. If previously unpublished de novo cell
lines were used, including those gifted from another laboratory, details of institutional review board
or ethics committee approval must be given, and confirmation of written informed consent must be
provided if the line is of human origin.
An example of Ethical Statements:
The HCT116 cell line was obtained from XXXX. The MLHI1 " cell line was provided by XXXXX,
Ltd. The DLD-1 cell line was obtained from Dr. XXXX. The DR-GFP and SA-GFP reporter
plasmids were obtained from Dr. XXX and the Rad51K133A expression vector was obtained from
Dr. XXXX.
Research Involving Plants
Experimental research on plants (either cultivated or wild) including collection of plant material,
must comply with institutional, national, or international guidelines. We recommend that authors
comply with the Convention on Biological Diversity and the Convention on the Trade in
Endangered Species of Wild Fauna and Flora.
For each submitted manuscript supporting genetic information and origin must be provided. For
research manuscripts involving rare and non-model plants (other than, e.g., Arabidopsis thaliana,
Nicotiana benthamiana, Oryza sativa, or many other typical model plants), voucher specimens must
be deposited in an accessible herbarium or museum. Vouchers may be requested for review by future
investigators to verify the identity of the material used in the study (especially if taxonomic
rearrangements occur in the future). They should include details of the populations sampled on the
site of collection (GPS coordinates), date of collection, and document the part(s) used in the study
where appropriate. For rare, threatened or endangered species this can be waived but it is necessary
for the author to describe this in the cover letter.
Editors reserve the rights to reject any submission that does not meet these requirements.
An example of Ethical Statements:
Torenia fournieri plants were used in this study. White-flowered Crown White (CrW) and violet-
flowered Crown Violet (CrV) cultivars selected from ‘Crown Mix’ (XXX Company, City, Country)
were kindly provided by Dr. XXX (XXX Institute, City, Country).
Arabidopis mutant lines (SALKxxxx, SAILxxxx,...) were kindly provided by Dr. XXX, institute,
city, country).
Dual-Use Research of Concern
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MDPI follows the practical framework described in ‘Guidance for Editors: Research, Audit and
Service Evaluations’ and introduced by the Committee on Publication Ethics (COPE). Research that
could pose a significant threat, with broad potential consequences to public health or national
security, should be clearly indicated in the manuscript, and potential dual-use research of concern
should be explained in the cover letter upon submission. Potential areas of concern include, but are
not limited to, biosecurity, nuclear and chemical threats, and research with a military purpose or
application. For these manuscripts to be considered for peer review, the benefits to the general public
or public health must outweigh the risks. The authors have a responsibility to comply with relevant
national and international laws.
Sex and Gender in Research
We encourage our authors to follow the ‘Sex and Gender Equity in Research — SAGER —
guidelines’ and to include sex and gender considerations where relevant. Authors should use the
terms sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully
in order to avoid confusing both terms. Article titles and/or abstracts should indicate clearly what
sex(es) the study applies to. Authors should also describe in the background, whether sex and/or
gender differences may be expected; report how sex and/or gender were accounted for in the design
of the study; provide disaggregated data by sex and/or gender, where appropriate; and discuss
respective results. If a sex and/or gender analysis was not conducted, the rationale should be given
in the Discussion. We suggest that our authors consult the full guidelines before submission.
Borders and Territories
Potential disputes over borders and territories may have particular relevance for authors in
describing their research or in an author or editor correspondence address, and should be respected.
Content decisions are an editorial matter and where there is a potential or perceived dispute or
complaint, the editorial team will attempt to find a resolution that satisfies parties involved.
MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.
Publication Ethics Statement
Fermentation is a member of the Committee on Publication Ethics (COPE). We fully adhere to
its Code of Conduct and to its Best Practice Guidelines.
The editors of this journal enforce a rigorous peer review process together with strict ethical policies
and standards to ensure to add high quality scientific works to the field of scholarly publication.
Unfortunately, cases of plagiarism, data falsification, image manipulation, inappropriate authorship
credit, and the like, do arise. The editors of Fermentation take such publishing ethics issues very
seriously and are trained to proceed in such cases with a zero tolerance policy.
Authors wishing to publish their papers in Fermentation must abide to the following:

e Any facts that might be perceived as a possible conflict of interest of the author(s) must be
disclosed in the paper prior to submission.

e Authors should accurately present their research findings and include an objective discussion
of the significance of their findings.

o Data and methods used in the research need to be presented in sufficient detail in the paper,
so that other researchers can replicate the work.

o Raw data should preferably be publicly deposited by the authors before submission of their
manuscript. Authors need to at least have the raw data readily available for presentation to
the referees and the editors of the journal, if requested. Authors need to ensure appropriate
measures are taken so that raw data is retained in full for a reasonable time after publication.

o Simultaneous submission of manuscripts to more than one journal is not tolerated.

e The journal accepts exact translations of previously published work. All submissions of
translations must conform with our policies on translations.

e Iferrors and inaccuracies are found by the authors after publication of their paper, they need
to be promptly communicated to the editors of this journal so that appropriate actions can be
taken. Please refer to our policy regarding Updating Published Papers.

e Your manuscript should not contain any information that has already been published. If you
include already published figures or images, please obtain the necessary permission from
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the copyright holder to publish under the CC-BY license. For further information, see
the Rights and Permissions page.

o Plagiarism, data fabrication and image manipulation are not tolerated.

o Plagiarism is not acceptable in Fermentation submissions.
Plagiarism includes copying text, ideas, images, or data from another source, even from your own
publications, without giving any credit to the original source.
Reuse of text that is copied from another source must be between quotes and the original source
must be cited. If a study's design or the manuscript's structure or language has been inspired by
previous works, these works must be explicitly cited.
All MDPI submissions are checked for plagiarism using the industry standard software iThenticate.
If plagiarism is detected during the peer review process, the manuscript may be rejected. If
plagiarism is detected after publication, an investigation will take place and action taken in
accordance with our policies.

o Image files must not be manipulated or adjusted in any way that could lead to

misinterpretation of the information provided by the original image.

Irregular manipulation includes: 1) introduction, enhancement, moving, or removing features from
the original image; 2) grouping of images that should obviously be presented separately (e.g., from
different parts of the same gel, or from different gels); or 3) modifying the contrast, brightness or
color balance to obscure, eliminate or enhance some information.
If irregular image manipulation is identified and confirmed during the peer review process, we may
reject the manuscript. If irregular image manipulation is identified and confirmed after publication,
we may correct or retract the paper.
Our in-house editors will investigate any allegations of publication misconduct and may contact the
authors' institutions or funders if necessary. If evidence of misconduct is found, appropriate action
will be taken to correct or retract the publication. Authors are expected to comply with the best
ethical publication practices when publishing with MDPI.
Citation Policy
Authors should ensure that where material is taken from other sources (including their own
published writing) the source is clearly cited and that where appropriate permission is obtained.
Authors should not engage in excessive self-citation of their own work.
Authors should not copy references from other publications if they have not read the cited work.
Authors should not preferentially cite their own or their friends’, peers’, or institution’s publications.
Authors should not cite advertisements or advertorial material.
In accordance with COPE guidelines, we expect that “original wording taken directly from
publications by other researchers should appear in quotation marks with the appropriate citations.”
This condition also applies to an author’s own work. COPE have produced a discussion document
on citation manipulation with recommendations for best practice.

Return to top
Reviewer Suggestions
During the submission process, please suggest three potential reviewers with the appropriate
expertise to review the manuscript. The editors will not necessarily approach these referees. Please
provide detailed contact information (address, homepage, phone, e-mail address). The proposed
referees should neither be current collaborators of the co-authors nor have published with any of the
co-authors of the manuscript within the last three years. Proposed reviewers should be from different
institutions to the authors. You may identify appropriate Editorial Board members of the journal as
potential reviewers. You may suggest reviewers from among the authors that you frequently cite in
your paper. For detailed information regarding the qualifications and responsibilities of the
reviewers, please visit https://www.mdpi.com/reviewers.

Return to top
Extensive English Editing
It is the authors’ responsibility to submit their work in correct English. The APC includes only minor
English editing, conducted by native English speakers. The APC does not include extensive English
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editing. If extensive editing is required, your paper could be returned to you at the English editing
stage of the publication process. This could delay the publication of your work. You may have your
work reviewed by an experienced English-speaking colleague or use a paid language-editing service
before submitting your paper for publication. We offer rapid English editing, completed in 1 day,
here: Author Services.

Return to top
Preprints and Conference Papers
Fermentation accepts submissions that have previously been made available as preprints provided
that they have not undergone peer review. A preprint is a draft version of a paper made available
online before submission to a journal.
MDPI operates Preprints, a preprint server to which submitted papers can be uploaded directly after
completing journal submission. Note that Preprints operates independently of the journal and
posting a preprint does not affect the peer review process. Check the Preprints instructions for
authors for further information.
Expanded and high-quality conference papers can be considered as articles if they fulfill the
following requirements: (1) the paper should be expanded to the size of a research article; (2) the
conference paper should be cited and noted on the first page of the paper; (3) if the authors do not
hold the copyright of the published conference paper, authors should seek the appropriate
permission from the copyright holder; (4) authors are asked to disclose that it is conference paper
in their cover letter and include a statement on what has been changed compared to the original
conference paper.
Unpublished conference papers that do not meet the above conditions are recommended to be
submitted to the Proceedings Series journals.
Return to top

Authorship
MDPI follows the International Committee of Medical Journal Editors (ICMJE) guidelines which
state that, in order to qualify for authorship of a manuscript, the following criteria should be
observed:

o Make substantial contributions to the conception or design of the work, or the acquisition,

analysis, or interpretation of data for the work;

o Draft the work or review it critically for important intellectual content;

e Provide final approval of the version to be published;

o Agree to be accountable for all aspects of the work by ensuring that questions relating to the

accuracy or integrity of any part of the work are appropriately investigated and resolved.

Those who contributed to the work but do not qualify for authorship should be listed in the
acknowledgments. More detailed guidance on authorship is given by the International Committee
of Medical Journal Editors (ICMIJE).
Any change to the author list should be approved by all authors including any who have been
removed from the list. The corresponding author should act as a point of contact between the editor
and the other authors and should keep co-authors informed and involve them in major decisions
about the publication. We reserve the right to request confirmation that all authors meet the
authorship conditions.
For more details about authorship please check MDPI ethics website.
Editorial Independence
Lack of Interference with Editorial Decisions
Editorial independence is of utmost importance and MDPI does not interfere with editorial
decisions. All articles published by MDPI are peer reviewed and assessed by our independent
editorial boards, and MDPI staff are not involved in decisions to accept manuscripts. When making
an editorial decision, we expect the academic editor to make their decision based only upon:

o The suitability of selected reviewers;

e Adequacy of reviewer comments and author response;

e Overall scientific quality of the paper.
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In all of our journals, in every aspect of operation, MDPI policies are informed by the mission to
make science and research findings open and accessible as widely and rapidly as possible.
Editors and Editorial Staff as Authors
Editorial staff or editors shall not be involved in processing their own academic work. Submissions
authored by editorial staff/editors will be assigned to at least two independent outside reviewers.
Decisions will be made by other Editorial Board Members who do not have a conflict of interest
with the author. Journal staff are not involved in the processing of their own work submitted to any
MDPI journals.
Conlflicts of Interest
According to The International Committee of Medical Journal Editors, “Authors should avoid
entering into agreements with study sponsors, both for-profit and non-profit, that interfere with
authors’ access to all of the study’s data or that interfere with their ability to analyze and interpret
the data and to prepare and publish manuscripts independently when and where they choose.”
All authors must disclose all relationships or interests that could inappropriately influence or bias
their work. Examples of potential conflicts of interest include but are not limited to financial
interests (such as membership, employment, consultancies, stocks/shares ownership, honoraria,
grants or other funding, paid expert testimonies and patent-licensing arrangements) and non-
financial interests (such as personal or professional relationships, affiliations, personal beliefs).
Authors can disclose potential conflicts of interest via the online submission system during the
submission process. Declarations regarding conflicts of interest can also be collected via the MDPI
disclosure form. The corresponding author must include a summary statement in the manuscript in
a separate section “Conflicts of Interest” placed just before the reference list. The statement should
reflect all the collected potential conflicts of interest disclosures in the form.
See below for examples of disclosures:
Conflicts of Interest: Author A has received research grants from Company A. Author B has
received a speaker honorarium from Company X and owns stocks in Company Y. Author C has
been involved as a consultant and expert witness in Company Z. Author D is the inventor of patent
X.
If no conflicts exist, the authors should state:
Conlflicts of Interest: The authors declare no conflicts of interest.
Return to top

Editorial Procedures and Peer Review
Pre-check
Immediately after submission, the journal’s Managing Editor will perform the technical pre-check
to assess:

e Overall suitability of the manuscript to the journal/section/Special Issue;

e Manuscript adherence to high-quality research and ethical standards;

o Standards of rigor to qualify for further review.
The academic editor (i.e., the Editor-in-Chief in the case of regular submissions, the Guest Editor
in the case of Special Issue submissions, or an Editorial Board member in the case of a conflict of
interest and of regular submissions if the Editor-in-Chief allows) will be notified of the submission
and invited to perform an editorial pre-check. During the editorial pre-check phase, the academic
editor will assess the suitability of the submission with respect to the scope of the journal, as well
as the overall scientific soundness of the manuscript, including the relevance of the references and
the correctness of the applied methodology. Academic editors can decide to reject the manuscript,
request revision before peer review, or continue with the peer review process and recommend
suitable reviewers.
Peer Review
Once a manuscript passes the initial checks, it will be assigned to at least two independent experts
for peer review. A single-blind review is applied, where authors' identities are known to reviewers.
Peer review comments are confidential, but will be disclosed if the authors opt for open peer review.
In the case of regular submissions, in-house assistant editors will invite experts, including
recommendations by an academic editor. These experts may also include Editorial Board
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Members and Guest Editors of the journal. Potential reviewers suggested by the authors may also
be considered. Reviewers should not have published with any of the co-authors during the past three
years and should not currently work or collaborate with any of the institutions of the co-authors of
the submitted manuscript. For more details about potential conflicts of interest, please check
here, https://www.mdpi.com/reviewers# bookmark9.
Optional Open Peer Review
The journal operates optional open peer review: Authors are given the option for all review reports
and editorial decisions to be published alongside their manuscript. In addition, reviewers can sign
their review, i.e., identify themselves in the published review reports. Authors can alter their choice
for open peer review at any time before publication, but once the paper has been published changes
will only be made at the discretion of the Publisher and Editor-in-Chief. We encourage authors to
take advantage of this opportunity as proof of the rigorous process employed in publishing their
research. To guarantee impartial refereeing, the names of referees will be revealed only if the
referees agree to do so, and after a paper has been accepted for publication.
Editorial Decision and Revision
All the articles, reviews and communications published in MDPI journals go through the peer
review process and receive at least two reviews. The in-house editor will communicate the decision
of the academic editor, which will be one of the following:
e Reconsider after Major Revision:
The acceptance of the manuscript would depend on the revision. The author needs to provide
a point by point response or provide a rebuttal if some of the reviewer’s comments cannot
be revised. A maximum of two rounds of major revision per manuscript is normally
provided. Authors will be asked to resubmit the revised paper within a suitable time frame,
and the revised version will be returned to the reviewer for further comments.
o Accept after Minor Revision:
In principle, the paper will be accepted after the authors revise based on the reviewers’ and
the Academic Editor's comments. Authors are given five days for minor revisions; however,
extensions are granted on request.
e Reconsider after Major Revision:
The acceptance of the manuscript would depend on the revision. The authors need to provide
a point-by-point response or rebuttal if some revisions based on the reviewers’ or Academic
Editor's comments cannot be made. A maximum of two rounds of major revision per
manuscript is normally provided. Authors will be asked to resubmit the revised paper within
ten days; however, extensions are granted on request. The revised version of the manuscript
will be returned to the reviewers for further comments.
e Reject and Encourage Resubmission:
If additional experiments are needed to support the conclusions, the manuscript will be
rejected and the authors will be encouraged to re-submit the paper once further experiments
have been conducted.
e Reject:
The article has serious flaws, and/or makes no original significant contribution. No offer of
resubmission to the journal is provided.
All reviewer comments should be responded to in a point-by-point fashion. Where the authors
disagree with a reviewer, they must provide a clear response.
In the event that the journal’s editorial office is unable to maintain communication with the author
during the manuscript review or production process, the journal reserves the right to withdraw the
manuscript following a designated period of inactivity.
Author Appeals
Authors may appeal a rejection by sending an e-mail to the Editorial Office of the journal. The
appeal must provide a detailed justification, including point-by-point responses to the reviewers'
and/or Editor's comments using an appeal form. Appeals can only be submitted following a “reject
and decline resubmission” decision and should be submitted within three months from the decision
date. Failure to meet these criteria will result in the appeal not being considered further.
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The Managing Editor will forward the manuscript and related information (including the identities
of the referees) to a designated Editorial Board Member. The Academic Editor being consulted will
be asked to provide an advisory recommendation on the manuscript and may recommend
acceptance, further peer review, or uphold the original rejection decision. This decision will then be
validated by the Editor-in-Chief. A reject decision at this stage is final and cannot be reversed.
Production and Publication
Once accepted, the manuscript will undergo professional copy-editing, English editing,
proofreading by the authors, final corrections, pagination, and, publication on
the www.mdpi.com website.
Typically, it is not permissible for authors to change the main text after acceptance (except for
layout, English grammar, etc.). If authors would like to revise the main text, authors should inform
the journal editorial office and state their reasons. Then, another round of academic decisions will
be made based on the manuscript and the authors’ responses.
Please read detailed Editorial Process here.

Return to top



https://www.mdpi.com/
https://www.mdpi.com/editorial_process
https://www.mdpi.com/journal/fermentation/instructions#top

78

ANEXO C
INSTRUCOES PARA AUTORES DA REVISTA INTERNATIONAL JOURNAL OF
PHARMACEUTICS (ARTIGO 2)

About the journal

Aims and scope

The International Journal of Pharmaceutics is the third most cited journal in the "Pharmacy &
Pharmacology" category out of 366 journals, being the true home for pharmaceutical
scientists concerned with the physical, chemical and biological properties of devices and delivery
systems for drugs, vaccines and biologicals, including their design, manufacture and evaluation.
This includes evaluation of the properties of drugs, excipients such as surfactants and polymers and
novel materials. The journal has special sections on pharmaceutical nanotechnology and
personalized medicines, and publishes research papers, reviews, commentaries and letters to the
editor as well as special issues.

Editorial Policy
The over-riding criteria for publication are originality, high scientific quality and interest to a
multidisciplinary audience. Papers not sufficiently substantiated by experimental detail will not be
published. Any technical queries will be referred back to the author, although the Editors reserve
the right to make alterations in the text without altering the technical content. Manuscripts submitted
under multiple authorship are reviewed on the assumption that all listed authors concur with the
submission and that a copy of the final manuscript has been approved by all authors and tacitly or
explicitly by the responsible authorities in the laboratories where the work was carried out. If
accepted, the manuscript shall not be published elsewhere in the same form, in either the same or
another language, without the consent of the Editors and Publisher.

Authors must state in a covering letter when submitting papers for publication the novelty embodied
in their work or in the approach taken in their research. Routine bioequivalence studies are unlikely
to find favour. No paper will be published which does not disclose fully the nature of the formulation
used or details of materials which are key to the performance of a product, drug or excipient. Work
which is predictable in outcome, for example the inclusion of another drug in a cyclodextrin to yield
enhanced dissolution, will not be published unless it provides new insight into fundamental
principles.

Journal announcements

International Journal of Pharmaceutics has an open access companion: /nternational Journal of
Pharmaceutics: X. Both journals share the same aims and scope, editorial team, and rigorous peer
review. The difference between the journals is the access model under which the journals will
publish your work and the indexation status.

Article types
1. Full Length Manuscripts
2. Reviews and Mini-Reviews

Suggestions for review articles will be considered by the Review Editor. "Mini-reviews" of
a topic are especially welcome.
Peer review
This journal follows a single anonymized review process. Y our submission will initially be assessed
by our editors to determine suitability for publication in this journal. If your submission is deemed
suitable, it will typically be sent to a minimum of two reviewers for an independent expert
assessment of the scientific quality. The decision as to whether your article is accepted or rejected
will be taken by our editors.

Read more about peer review.
Our editors are not involved in making decisions about papers which:
o they have written themselves.
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e have been written by family members or colleagues.

o relate to products or services in which they have an interest.

Any such submissions will be subject to the journal's usual procedures and peer review will be
handled independently of the editor involved and their research group. Read more about editor
duties.

Authors may submit a formal appeal request to the editorial decision, provided it meets all the
requirements and follows the procedure outlined in Elsevier’s Appeal Policy. Only one appeal per
submission will be considered and the appeal decision will be final.

Special issues and article collections

The peer review process for special issues and article collections follows the same process as
outlined above for regular submissions, except, a guest editor may send the submissions out to the
reviewers and may recommend a decision to the journal editor. The journal editor oversees the peer
review process of all special issues and article collections to ensure the high standards of publishing
ethics and responsiveness are respected and is responsible for the final decision regarding
acceptance or rejection of articles.

Open access

We refer you to our open access information page to learn about open access options for this journal.
Ethics and policies

Ethics in publishing

Authors must follow ethical guidelines stated in Elsevier's Publishing Ethics Policy.

Submission declaration

When authors submit an article to an Elsevier journal it is implied that:

o the work described has not been published previously except in the form of a preprint, an
abstract, a published lecture, academic thesis or registered report. See our policy on multiple,
redundant or concurrent publication.

o the article is not under consideration for publication elsewhere.

« the article's publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out.

o ifaccepted, the article will not be published elsewhere in the same form, in English or in any
other language, including electronically, without the written consent of the copyright-holder.

To verify compliance with our journal publishing policies, we may check your manuscript with our
screening tools.

Authorship

All authors should have made substantial contributions to all of the following:

1. The conception and design of the study, or acquisition of data, or analysis and interpretation
of data.

2. Drafting the article or revising it critically for important intellectual content.

3. Final approval of the version to be submitted.

Authors should appoint a corresponding author to communicate with the journal during the editorial
process. All authors should agree to be accountable for all aspects of the work to ensure that the
questions related to the accuracy or integrity of any part of the work are appropriately investigated
and resolved.

Changes to authorship

The editors of this journal generally will not consider changes to authorship once a manuscript has
been submitted. It is important that authors carefully consider the authorship list and order of authors
and provide a definitive author list at submission.

The policy of this journal around authorship changes:

e All authors must be listed in the manuscript and their details entered into the submission
system. Changes can only be made prior to acceptance, and only if approved by the journal
editor. This includes additions, deletion, or rearrangement of author names.

e Requests to change authorship must be made by the corresponding author using
the Authorship Change Request form. The corresponding author must provide the reason for
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the request to the journal editor with written confirmation from all authors, including any
authors being added or removed, that they agree with the changes. Requests which do not
comply with the instructions outlined in the form will not be considered.

e This journal does not allow authorship changes after acceptance. This includes additions,
deletions, or the rearrangement of author names, including changes to the corresponding
author.

e Thereview process may be paused while a change in authorship request is being considered.

e Change requests made by the authors without the Authorship Change Request form or editor
approval may result in the rejection of the manuscript, or retraction if the article has already
been published.

Declaration of competing interests

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence or bias their work. Examples of potential competing interests
include:

o Employment

e Consultancies

o Stock ownership

e Honoraria

o Paid expert testimony

o Patent applications or registrations

e Grants or any other funding

o Affiliation with the journal as an Editor or Advisory Board Member

The declarations tool should always be completed.

Authors with a journal affiliation to declare should enter the following text under “Other Activities”
within the declarations tool and should inform the journal and publisher prior to completing the
submission process:
Given their role as [insert journal role title], [insert your name] had no involvement in the peer-
review of this article and has no access to information regarding its peer-review. Full responsibility
for the editorial process for this article was delegated to another journal editor.

Editorial disclosure statements will be included as a footnote and/or in the declaration of competing
interest section of the article.

Authors with no competing interests to declare should select the option "I have nothing to declare".
The resulting Word document containing your declaration should be uploaded at the "attach/upload
files" step in the submission process. It is important that the Word document is saved in the
.doc/.docx file format. Author signatures are not required.

Funding sources

Authors must disclose any funding sources who provided financial support for the conduct of the
research and/or preparation of the article. The role of sponsors, if any, should be declared in relation
to the study design, collection, analysis and interpretation of data, writing of the report and decision
to submit the article for publication. If funding sources had no such involvement this should be
stated in your submission.

List funding sources in this standard way to facilitate compliance to funder's requirements:
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz],; and the United States
Institutes of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants, scholarships
and awards. When funding is from a block grant or other resources available to a university, college,
or other research institution, submit the name of the institute or organization that provided the
funding.

If no funding has been provided for the research, it is recommended to include the following
sentence:

This research did not receive any specific grant from funding agencies in the public, commercial,
or not-for-profit sectors.
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Declaration of generative Al use
Authors must declare the use of generative Al in the manuscript preparation process upon
submission of the paper.
Elsevier recognizes the potential of generative Al and Al-assisted technologies (“Al Tools”), when
used responsibly, to help researchers work efficiently, gain critical insights fast and achieve better
outcomes. Increasingly, these tools, including Al agents and deep research tools, are helping
researchers to synthesize complex literature, provide an overview of a field or research question,
identify research gaps, generate ideas, and provide tailored support for tasks such as content
organization and improving language and readability.
Authors preparing a manuscript for this journal can use Al Tools to support them. However, these
tools must never be used as a substitute for human critical thinking, expertise and evaluation. Al
technology should always be applied with human oversight and control.
Ultimately, authors are responsible and accountable for the contents of their work. This includes
accountability for:

o Carefully reviewing and verifying the accuracy, comprehensiveness, and impartiality of all
Al-generated output (including checking the sources, as Al-generated references can be
incorrect or fabricated).

o Editing and adapting all material thoroughly to ensure the manuscript represents the author’s
authentic and original contribution and reflects their own analysis, interpretation, insights
and ideas.

o Ensuring the use of any tools or sources, Al-based or otherwise, is made clear and
transparent to readers. If Al Tools have been used, we require a disclosure statement upon
submission; please see example below.

o Ensuring the manuscript is developed in a way that safeguards data privacy, intellectual
property and other rights, by checking the terms and conditions of any Al tool that is used.

Finally, authors must not list or cite Al Tools as an author or co-author on the manuscript since
authorship implies responsibilities and tasks that can only be attributed to, and performed by,
humans.

The use of Al Tools in the manuscript preparation process must be declared by adding a statement
at the end of the manuscript when the paper is first submitted. The statement will appear in the
published work and should be placed in a new section before the references list.

An example:

o Title of new section: Declaration of generative Al and Al-assisted technologies in the
manuscript preparation process.

o Statement: During the preparation of this work the author(s) used [NAME OF TOOL /
SERVICE] in order to [REASON]. After using this tool/service, the author(s) reviewed and
edited the content as needed and take(s) full responsibility for the content of the published
article.

The declaration does not apply to the use of basic tools, such as tools used to check grammar,
spelling and references. If you have nothing to disclose, you do not need to add a statement.

Please read Elsevier’s author policy on the use of generative Al and Al-assisted technologies, which
can be found in the generative Al policies for journals.

Please note: to protect authors’ rights and the confidentiality of their research, this journal does not
currently allow the use of generative Al or Al-assisted technologies such as ChatGPT or similar
services by reviewers or editors in the peer review and manuscript evaluation process, as is stated
in Elsevier's generative Al policies for journals. Elsevier is actively evaluating compliant Al Tools
and may revise this policy in the future.

Preprints

Preprint sharing

Authors may share preprints in line with Elsevier's article sharing policy. Sharing preprints, such as
on a preprint server, will not count as prior publication.

We advise you to read our policy on multiple, redundant or concurrent publication.
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In support of Open Science, this journal offers its authors a free preprint posting service on SSRN,
Elsevier’s preprint and early research repository.
During submission to this journal, you can choose to post your manuscript on SSRN, and it will be
made publicly available as soon as it passes the journal's initial desk review.
As a preprint on SSRN, your manuscript will benefit from:

o Early registration with a preprint DOI (Digital Object Identifier)

e A link from the preprint to the version of record if published in this Elsevier journal

e Preprint posting, sharing, and download availability that facilitates collaboration and early

citations

Your decision to post or not post your preprint will have no effect on the editorial process or
publication outcome with the journal. For additional information, please consult the SSRN Terms
of Use and FAQs.
It is expected that the corresponding author will seek approval from all co-authors before agreeing
to post the manuscript publicly, prior to peer review, on SSRN.
Use of inclusive language
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Authors should ensure their work uses inclusive language
throughout and contains nothing which might imply one individual is superior to another on the

grounds of:
e age
e gender
e race
o ethnicity
e culture

e sexual orientation

o disability or health condition
We recommend avoiding the use of descriptors about personal attributes unless they are relevant
and valid. Write for gender neutrality with the use of plural nouns ("clinicians, patients/clients") as
default. Wherever possible, avoid using "he, she," or "he/she."
No assumptions should be made about the beliefs of readers and writing should be free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions.
These guidelines are meant as a point of reference to help you identify appropriate language but are
by no means exhaustive or definitive.
Reporting sex- and gender-based analyses
There is no single, universally agreed-upon set of guidelines for defining sex and gender. We offer
the following guidance:

o Sex and gender-based analyses (SGBA) should be integrated into research design when
research involves or pertains to humans, animals or eukaryotic cells. This should be done in
accordance with any requirements set by funders or sponsors and best practices within a
field.

e Sex and/or gender dimensions of the research should be addressed within the article or
declared as a limitation to the generalizability of the research.

o Definitions of sex and/or gender applied should be explicitly stated to enhance the precision,
rigor and reproducibility of the research and to avoid ambiguity or conflation of terms and
the constructs to which they refer.

We advise you to read the Sex and Gender Equity in Research (SAGER) guidelines and the SAGER
checklist (PDF) on the EASE website, which offer systematic approaches to the use of sex and
gender information in study design, data analysis, outcome reporting and research interpretation.
For further information we suggest reading the rationale behind and recommended use of the
SAGER guidelines.

Definitions of sex and/or gender

We ask authors to define how sex and gender have been used in their research and publication. Some
guidance:
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o Sex generally refers to a set of biological attributes that are associated with physical and
physiological features such as chromosomal genotype, hormonal levels, internal and
external anatomy. A binary sex categorization (male/female) is usually designated at birth
("sex assigned at birth") and is in most cases based solely on the visible external anatomy of
a newborn. In reality, sex categorizations include people who are intersex/have differences
of sex development (DSD).

e Gender generally refers to socially constructed roles, behaviors and identities of women,
men and gender-diverse people that occur in a historical and cultural context and may vary
across societies and over time. Gender influences how people view themselves and each
other, how they behave and interact and how power is distributed in society.

Depending on the focus of a paper, sex and/or gender may or may not be relevant to the content of
the paper. We recognize that beliefs, attitudes, and laws relating to sex and gender may vary. These
articles do not attempt to dictate author beliefs but rather require that, where relevant to an author’s
research or paper, the author must provide clear explanations of how the paper and research define
and use sex and gender.

Image manipulation

We accept that authors sometimes need to adjust images for clarity but any manipulation of images
for the purpose of deception or fraud will be seen as scientific ethical abuse and will be dealt with
accordingly.

Authors must adhere to this journal’s policy for graphical images:

e No specific feature within an image may be enhanced, obscured, moved, removed or
introduced.

o Adjustments of brightness, contrast, or color balance are acceptable if, and only as long as,
they do not obscure or eliminate any information present in the original image.

e Nonlinear adjustments such as changes to gamma settings must be disclosed in the figure
legend.

e We do not permit the use of generative Al or Al-assisted tools to create or alter images in
submitted manuscripts. Please read our policy on the use of generative Al and Al-assisted
tools in figures, images and artwork, which can be found in Elsevier’s GenAl Policies for
Journals.

To verify compliance with the above, this journal may send your images to a secure third-party tool
to enable screening for image irregularities. Our editors may ask you to provide original data or
images if any questions arise as a result of the screening. The final decision as to whether images
are acceptable will be taken by our editors.

Authors are encouraged to carefully check all images before submission and to connect all the data
in any figures to the original, unprocessed data.

Jurisdictional claims

Elsevier respects the decisions taken by its authors as to how they choose to designate territories
and identify their affiliations in their published content. Elsevier’s policy is to take a neutral position
with respect to territorial disputes or jurisdictional claims, including, but not limited to, maps and
institutional affiliations. For journals that Elsevier publishes on behalf of a third party owner, the
owner may set its own policy on these issues.

e Maps: Readers should be able to locate any study areas shown within maps using common
mapping platforms. Maps should only show the area actually studied and authors should not
include a location map which displays a larger area than the bounding box of the study area.
Authors should add a note clearly stating that "map lines delineate study areas and do not
necessarily depict accepted national boundaries”. During the review process, Elsevier’s
editors may request authors to change maps if these guidelines are not followed.

o Institutional affiliations: Authors should use either the full, standard title of their institution
or the standard abbreviation of the institutional name so that the institutional name can be
independently verified for research integrity purposes.

Studies in humans
Authors must follow ethical guidelines for studies carried out in humans.
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Work which involves the use of human subjects should be carried out in accordance with the World
Medical Association Declaration of Helsinki: Ethical principles for medical research involving
human subjects.
Manuscripts should follow the International Committee of Medical Journal Editors (ICMJE)
recommendations for the conduct, reporting, editing and publication of scholarly work in medical
journals and aim to be representative of human populations in terms of sex, age and ethnicity. Sex
and gender terms should be used correctly, as outlined by WHO (World Health Organization).
Manuscripts must include a statement that all procedures were performed in compliance with
relevant laws and institutional guidelines and have been approved by the appropriate institutional
committee(s). The statement should contain the date and reference number of the ethical approval(s)
obtained.
Manuscripts must also include a statement that the privacy rights of human subjects have been
observed and that informed consent was obtained for experimentation with human subjects.
This journal will not accept manuscripts that contain data derived from unethically sourced organs
or tissue, including from executed prisoners or prisoners of conscience, consistent with
recommendations by Global Rights Compliance on Mitigating Human Rights Risks in
Transplantation Medicine. For all studies that use human organs or tissues, sufficient evidence must
be provided that these were procured in line with WHO Guiding Principles on Human Cell, Tissue
and Organ Transplantation. For clinical studies, a statement of informed consent having been
obtained from a patient or their nominated representative, paired with ethical approval for the study
from a suitable institution, as required by the policies of the journal, may be considered sufficient
evidence, but the journal reserves the right to request additional evidence in cases where it feels this
is not sufficient. The source of the organs or tissues used in clinical research must be transparent
and traceable. If your manuscript describes organ transplantation you must additionally declare
within the manuscript that:

e autonomous consent free from coercion was obtained from the donor(s) or their next of kin.

e organs and/or tissues were not sourced from executed prisoners or prisoners of conscience.

Delayed publication

If you need to delay the publication of your article for any reason, please contact the editorial office
of the journal or our Journal Article Publishing Support Center at the earliest possible opportunity.
While we will try to ensure that your article is not published before a certain date if you make your
request on a timely basis, we cannot guarantee this. Please also note that once the agreed period of
delay has expired the article may be published at any time thereafter.

Writing and formatting

File format

We ask you to provide editable source files for your entire submission (including figures, tables and
text graphics). Some guidelines:

e Save files in an editable format, using the extension .doc/.docx for Word files and .tex for
LaTeX files. A PDF is not an acceptable source file.

o Format Word files in a single-column layout. Double-column formatting is only permitted
for LaTeX submissions.

e Remove any strikethrough and underlined text from your manuscript, unless it has scientific
significance related to your article.

e Use spell-check and grammar-check functions to avoid errors.

We advise you to read our Step-by-step guide to publishing with Elsevier.
Title page
You are required to include the following details in the title page information:

o Article title. Article titles should be concise and informative. Please avoid abbreviations and
formulae, where possible, unless they are established and widely understood, e.g. DNA.

e Author names. Provide the given name(s) and family name(s) of each author. The order of
authors should match the order in the submission system. Carefully check that all names are
accurately spelled. If needed, you can add your name between parentheses in your own script
after the English transliteration.
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o Affiliations. Add affiliation addresses, referring to where the work was carried out, below
the author names. Indicate affiliations using a lower-case superscript letter immediately after
the author's name and in front of the corresponding address. Ensure that you provide the full
postal address of each affiliation, including the country name and, if available, the email
address of each author.

e Corresponding author. Clearly indicate who will handle correspondence for your article at
all stages of the refereeing and publication process and also post-publication. This
responsibility includes answering any future queries about your results, data, methodology
and materials. It is important that the email address and contact details of your corresponding
author are kept up to date during the submission and publication process.

o Present/permanent address. If an author has moved since the work described in your article
was carried out, or the author was visiting during that time, a "present address" (or
"permanent address") can be indicated by a footnote to the author's name. The address where
the author carried out the work must be retained as their main affiliation address. Use
superscript Arabic numerals for such footnotes.

Abstract

You are required to provide a concise and factual abstract which does not exceed 250 words. The
abstract should briefly state the purpose of your research, principal results and major conclusions.
Some guidelines:

e Abstracts must be able to stand alone as abstracts are often presented separately from the
article.

e Avoid references. If any are essential to include, ensure that you cite the author(s) and
year(s).

e Avoid non-standard or uncommon abbreviations. If any are essential to include, ensure they
are defined within your abstract at first mention.

Keywords

You are required to provide 1 to 7 keywords for indexing purposes. Keywords should be written in
English. Please try to avoid keywords consisting of multiple words (using "and" or "of").

We recommend that you only use abbreviations in keywords if they are firmly established in the
field.

Highlights

You are encouraged to provide article highlights at submission.

Highlights are a short collection of bullet points that should capture the novel results of your research
as well as any new methods used during your study. Highlights will help increase the discoverability
of your article via search engines. Some guidelines:

e Submit highlights as a separate editable file in the online submission system with the word
"highlights" included in the file name.

o Highlights should consist of 3 to 5 bullet points, each a maximum of 85 characters, including
spaces.

We encourage you to view example article highlights and read about the benefits of their inclusion.
Graphical abstract

You are required to provide a graphical abstract at submission.

The graphical abstract summarizes the contents of your article in a concise, pictorial, professional
form, highlighting important aspects of the research. It is designed to appeal to an interdisciplinary
audience, and draw more attention to your online article. Some guidelines:

o Ensure you have obtained the necessary permission to include any third party owned
material in a graphical abstract.

o Use of generative Al or Al-assisted tools in the production of graphical abstracts must align
with Elsevier’s GenAl Policies for Journals.

o Submit your graphical abstract as a separate file in the online submission system.

o Ensure the image is 531 x 1328 pixels (h x w) or proportionally more, and is readable at a
size of 5 x 13 cm.

o Preferred file types for graphical abstracts are TIFF, EPS, PDF or MS Office files.
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More information, examples and a template can be found in the graphical abstract guidelines.
Units, classifications codes and nomenclature
Units
This journal requires you to use the international system of units (SI) which follows internationally
accepted rules and conventions. If other units are mentioned within your article, you should provide
the equivalent unit in SI.
Math formulae

e Submit math equations as editable text, not as images.
Present simple formulae in line with normal text, where possible.
Use the solidus (/) instead of a horizontal line for small fractional terms such as X/Y.
Present variables in italics.
Denote powers of e by exp.
Display equations separately from your text, numbering them consecutively in the order they
are referred to within your text.
Tables
Tables must be submitted as editable text, not as images. Some guidelines:

o Place tables next to the relevant text or on a separate page(s) at the end of your article.

e (Cite all tables in the manuscript text.

o Number tables consecutively according to their appearance in the text.

Please provide captions along with the tables.

Place any table notes below the table body.

Avoid vertical rules and shading within table cells.

We recommend that you use tables sparingly, ensuring that any data presented in tables is not
duplicating results described elsewhere in the article.

Figures, images and artwork

Figures, images, artwork, diagrams and other graphical media must be supplied as separate files
along with the manuscript. We recommend that you read our detailed artwork and media
instructions. Some excerpts:

When submitting artwork:

o Cite all images in the manuscript text.

o Number images according to the sequence they appear within your article.

o Submit each image as a separate file using a logical naming convention for your files (for
example, Figure 1, Figure 2 etc).

o Text graphics may be embedded in the text at the appropriate position. If you are working
with LaTeX, text graphics may also be embedded in the file.

Figure captions

All images must have a caption. A caption should consist of a brief title (not displayed on the figure
itself) and a description of the image. We advise you to keep the amount of text in any image to a
minimum, though any symbols and abbreviations used should be explained.

Read how to add captions to your submission here.

Artwork formats

When your artwork is finalized, "save as" or convert your electronic artwork to the formats listed
below taking into account the given resolution requirements for line drawings, halftones, and
line/halftone combinations:

e Vector drawings: Save as EPS or PDF files embedding the font or saving the text as
"graphics."

e Color or grayscale photographs (halftones): Save as TIFF, JPG or PNG files using a
minimum of 300 dpi (for single column width: min. 1063 pixels, full page width: 2244
pixels).

o Bitmapped line drawings: Save as TIFF, JPG or PNG files, using a minimum of 1000 dpi
(for single column width: min. 3543 pixels, full page width: 7480 pixels).
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o Combinations bitmapped line/halftones (color or grayscale): Save as TIFF, JPG or PNG files
using a minimum of 500 dpi (for single column: min. 1772 pixels, full page width: 3740
pixels).

Please do not submit:

o Files that are too low in resolution.

e Disproportionally large images compared to font size, as text may become unreadable.
Color artwork
If you submit usable color figures with your accepted article, we will ensure that they appear in
color online.
Please ensure that color images are accessible to all, including those with impaired color vision.
Learn more about color and web accessibility.
Generative Al and Figures, images and artwork
Please read our policy on the use of generative Al and Al-assisted tools in figures, images and
artwork, which can be found in Elsevier’s GenAl Policies for Journals. This policy states:

e We do not permit the use of Generative Al or Al-assisted tools to create or alter images in
submitted manuscripts.

o The only exception is if the use of Al or Al-assisted tools is part of the research design or
methods (for example, in the field of biomedical imaging). If this is the case, such use must
be described in a reproducible manner in the methods section, including the name of the
model or tool, version and extension numbers, and manufacturer.

o The use of generative Al or Al-assisted tools in the production of artwork such as for
graphical abstracts is not permitted. The use of generative Al in the production of cover art
may in some cases be allowed, if the author obtains prior permission from the journal editor
and publisher, can demonstrate that all necessary rights have been cleared for the use of the
relevant material, and ensures that there is correct content attribution.

Supplementary material
We encourage the use of supplementary materials such as applications, images and sound clips to
enhance research. Some guidelines:

e Supplementary material should be accurate and relevant to the research.

o (Cite all supplementary files in the manuscript text.

o Submit all supplementary materials at the same time as your manuscript.

e Include a concise, descriptive caption for each supplementary file, describing its content.

o After submission supplementary files can only be added or replaced in the revision stage of
the editorial process.

o Beaware that all supplementary materials provided will appear online in the exact same way
as received. These files will not be checked, formatted or typeset by the production team.

Video

This journal accepts video material and animation sequences to support and enhance your scientific
research. We encourage you to include links to video or animation files within articles. Some
guidelines:

e When including video or animation file links within your article, refer to the video or
animation content by adding a note in your text where the file should be placed.

o Clearly label files ensuring the given file name is directly related to the file content.

e Provide files in one of our recommended file formats. Files should be within our preferred
maximum file size of 150 MB per file, 1 GB in total.

e Provide "stills" for each of your files. These will be used as standard icons to personalize the
link to your video data. You can choose any frame from your video or animation or make a
separate image.

o Provide descriptive text in your manuscript to refer to the video content. This text helps
ensure accessibility for visually impaired readers who rely on descriptive information. For
journals publishing in print this is also essential, as video and animation files cannot be
embedded in the print version.

We publish all video and animation files supplied in the electronic version of your article.
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For more detailed instructions, we recommend that you read our guidelines on submitting video
content to be included in the body of an article.
Research data
We are committed to supporting the storage of, access to and discovery of research data, and
our research data policy sets out the principles guiding how we work with the research community
to support a more efficient and transparent research process.
Research data refers to the results of observations or experimentation that validate research findings,
which may also include software, code, models, algorithms, protocols, methods and other useful
materials related to the project.
Please read our guidelines on sharing research data for more information on depositing, sharing and
using research data and other relevant research materials.
Research data deposit, citation and linking
For this journal, Option C instructions from our research data guidelines apply. This means that you
are required to:

o Deposit your research data in a relevant data repository.

o Cite and link to this dataset in your article.

o If'this is not possible, make a statement explaining why research data cannot be shared.

Data statement

To foster transparency, you are required to state the availability of any data at submission.
Ensuring data is available may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you can state the reason why (e.g., your research data
includes sensitive or confidential information such as patient data) during the submission process.
This statement will appear with your published article on ScienceDirect.

Read more about the importance and benefits of providing a data statement.

Data linking

Linking to the data underlying your work increases your exposure and may lead to new
collaborations. It also provides readers with a better understanding of the described research.

If your research data has been made available in a data repository there are a number of ways your
article can be linked directly to the dataset:

e Provide a link to your dataset when prompted during the online submission process.

o For some data repositories, a repository banner will automatically appear next to your
published article on ScienceDirect.

e You can also link relevant data or entities within the text of your article through the use of
identifiers. Use the following format: Database: 12345 (e.g. TAIR: AT1G01020; CCDC:
734053; PDB: 1XFN).

Learn more about linking research data and research articles in ScienceDirect.

Co-submission of related data, methods or protocols

You are encouraged to publish a description of your research data, methods, or protocols related to
your regular article as a co-submission article in Data in Brief or MethodsX.

This co-submission can be submitted at the same time as your regular manuscript submission to this
journal. If both your regular and co-submitted manuscripts are accepted for publication, they will
be linked together on ScienceDirect, thereby promoting research reproducibility, interoperability,
and open science.

e Prepare a separate manuscript describing your research data, methods, or protocols using
the mandatory templates from Data in Brief or in MethodsX.

e Submit this co-submission alongside your regular manuscript as a separate submission item;
on the ‘Attach files’ page in Editorial Manager, after which it will be automatically
forwarded to the Data in Brief or MethodsX and assigned an editor.

o Forassociated Article Processing Charge (APC) details, please visit:

o MethodsX
o Data in Brief
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Please note: Due to the automated process of submitting to Data in Brief or MethodsX, only after
acceptance will you be presented with a personalized OA Article Publishing Charge based on your
individual context (your country, institutional affiliation, and any society membership for example).
Please visit co-submission Researcher Support page for more information on how to submit a co-
submission.
Article structure
Article sections
e Divide your article into clearly defined and numbered sections. Number subsections 1.1
(then 1.1.1, 1.1.2, ...), then 1.2, etc.
e Use the numbering format when cross-referencing within your article. Do not just refer to
"the text."
e You may give subsections a brief heading. Headings should appear on a separate line.
e Do not include the article abstract within section numbering.
Footnotes
We advise you to use footnotes sparingly. If you include footnotes in your article, ensure that they
are numbered consecutively.
You may use system features that automatically build footnotes into text. Alternatively, you can
indicate the position of footnotes within the text and present them in a separate section at the end of
your article.
Acknowledgements
Include any individuals who provided you with help during your research, such as help with
language, writing or proof reading, in the acknowledgements section.
Acknowledgements should be placed in a separate section which appears directly before the
reference list. Do not include acknowledgements on your title page, as a footnote to your title, or
anywhere else in your article other than in the separate acknowledgements section.
Author contributions: CRediT
Corresponding authors are required to acknowledge co-author contributions using CRediT
(Contributor Roles Taxonomy) roles:
o Conceptualization
o Data curation
o Formal analysis
e Funding acquisition
o Investigation
e Methodology
e Project administration
e Resources
e Software
e Supervision
e Validation
e Visualization
e Writing — original draft
e Writing — review and editing
Not all CRediT roles will apply to every manuscript and some authors may contribute through
multiple roles.
We advise you to read more about CRediT and view an example of a CRediT author statement.
Appendices
We ask you to use the following format for appendices:
e Identify individual appendices within your article using the format: A, B, etc.
e Give separate numbering to formulae and equations within appendices using formats such
as Eq. (A.1), Eq. (A.2), etc. and in subsequent appendices, Eq. (B.1), Eq. (B. 2) etc. In a
similar way, give separate numbering to tables and figures using formats such as Table A.1;
Fig. A.1, etc.
References
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References within text
Any references cited within your article should also be present in your reference list and vice versa.
Some guidelines:

e References cited in your abstract must be given in full.

e We recommend that you do not include unpublished results and personal communications
in your reference list, though you may mention them in the text of your article.

e Any unpublished results and personal communications included in your reference list must
follow the standard reference style of the journal. In substitution of the publication date add
"unpublished results" or "personal communication."

e References cited as "in press" imply that the item has been accepted for publication.

Linking to cited sources will increase the discoverability of your research.

Before submission, check that all data provided in your reference list are correct, including any
references which have been copied. Providing correct reference data allows us to link to abstracting
and indexing services such as Scopus, Crossref and PubMed. Any incorrect surnames, journal or
book titles, publication years or pagination within your references may prevent link creation.

We encourage the use of Digital Object Identifiers (DOIs) as reference links as they provide a
permanent link to the electronic article referenced.

Reference format

This journal does not set strict requirements on reference formatting at submission. Some guidelines:

o References can be in any style or format as long as the style is consistent.

e Author names, journal or book titles, chapter or article titles, year of publication, volume
numbers, article numbers or pagination must be included, where applicable.

e Use of DOIs is recommended.

Our journal reference style will be applied to your article after acceptance, at proof stage. If required,
at this stage we will ask you to correct or supply any missing reference data.

Reference style

All citations in the text should refer to:

o Single author: the author's name (without initials, unless there is ambiguity) and the year of
publication.

e Two authors: both authors' names and the year of publication.

e Three or more authors: first author's name followed by 'et al.' and the year of publication.
Citations can be made directly (or parenthetically). Groups of references can be listed either first
alphabetically, then chronologically, or vice versa. Examples: "as demonstrated (Allan, 2020a,
2020b; Allan and Jones, 2019)" or "as demonstrated (Jones, 2019; Allan, 2020). Kramer et al. (2023)
have recently shown".

The list of references should be arranged alphabetically and then chronologically if necessary. More
than one reference from the same author(s) in the same year must be identified by the letters 'a', 'b',
'c', etc., placed after the year of publication.

Abbreviate journal names according to the List of Title Word Abbreviations (LTWA).

Examples:

Reference to a journal publication:

Van der Geer, J., Handgraaf, T., Lupton, R.A., 2020. The art of writing a scientific article. J. Sci.
Commun. 163, 51-59. https://doi.org/10.1016/j.s¢.2020.00372.

Reference to a journal publication with an article number:

Van der Geer, J., Handgraaf, T., Lupton, R.A., 2022. The art of writing a scientific article. Heliyon.
19, €00205. https://doi.org/10.1016/j.heliyon.2022.e00205.

Reference to a book:

Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New York.
Reference to a chapter in a book:

Mettam, G.R., Adams, L.B., 2023. How to prepare an electronic version of your article, in: Jones,
B.S., Smith, R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing Inc., New York, pp. 281—
304.

Reference to a website:



https://portal.issn.org/ltwa
https://doi.org/10.1016/j.sc.2020.00372
https://doi.org/10.1016/j.heliyon.2022.e00205
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Cancer  Research UK, 2023. Cancer  statistics  reports  for the UK.
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/ (accessed 13 March
2023).
Reference to a dataset:
Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data for Japanese oak wilt
disease and surrounding forest compositions [dataset]. Mendeley Data, vl.
https://doi.org/10.17632/xwj98nb39r.1.
Reference to software:
Coon, E., Berndt, M., Jan, A., Svyatsky, D., Atchley, A., Kikinzon, E., Harp, D., Manzini, G.,
Shelef, E., Lipnikov, K., Garimella, R., Xu, C., Moulton, D., Karra, S., Painter, S., Jafarov, E., &
Molins, S., 2020. Advanced Terrestrial Simulator (ATS) v0.88 (Version 0.88) [software]. Zenodo.
https://doi.org/10.5281/zenodo.3727209.
Web references
When listing web references, as a minimum you should provide the full URL and the date when the
reference was last accessed. Additional information (e.g. DOI, author names, dates or reference to
a source publication) should also be provided, if known.
You can list web references separately under a new heading directly after your reference list or
include them in your reference list.
Data references
We encourage you to cite underlying or relevant datasets within article text and to list data references
in the reference list.
When citing data references, you should include:

e author name(s)

o dataset title

o data repository

e version (where available)

e year

global persistent identifier

Add [dataset] immediately before your reference. This will help us to properly identify the dataset.
The [dataset] identifier will not appear in your published article.
Preprint references
We ask you to mark preprints clearly. You should include the word "preprint" or the name of the
preprint server as part of your reference and provide the preprint DOL.
Where a preprint has subsequently become available as a peer-reviewed publication, use the formal
publication as your reference.
If there are preprints that are central to your work or that cover crucial developments in the topic,
but they are not yet formally published, you may reference the preprint.
Reference management software
Most Elsevier journals have their reference template available in popular reference management
software products. These include products that support Citation Style Language (CSL) such
as Mendeley Reference Manager.
If you use a citation plug-in from these products, select the relevant journal template and all your
citations and bibliographies will automatically be formatted in the journal style. We advise you
to remove all field codes before submitting your manuscript to any reference management software
product.
If a template is not available for this journal, follow the format given in examples in the reference
style section of this Guide for Authors.
Submitting your manuscript
Submission checklist
Before completing the submission of your manuscript, we advise you to read our submission
checklist:

e One author has been designated as the corresponding author and their full contact details

(email address, full postal address and phone numbers) have been provided.



http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/
https://doi.org/10.17632/xwj98nb39r.1
https://doi.org/10.5281/zenodo.3727209
https://citationstyles.org/
https://www.mendeley.com/reference-management/reference-manager/
https://service.elsevier.com/app/answers/detail/a_id/26093/
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o All files have been uploaded, including keywords, figure captions and tables (including a
title, description and footnotes) included. This includes any supplementary materials and
videos.

e Spelling and grammar checks have been carried out.

o All references in the article text are cited in the reference list and vice versa.

e Permission has been obtained for the use of any copyrighted material from other sources,
including the Web.

e For open access articles, all authors understand that they are responsible for payment of the
article publishing charge (APC) if the manuscript is accepted. Payment of the APC may be
covered by the corresponding author's institution, or the research funder.

Submit online

Our online submission system guides you through the process steps of entering your manuscript
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process.

Editable files (e.g., Word, LaTeX) are required to typeset your article for final publication. All
correspondence, including notification of the editor's decision and requests for revision, is sent by
email.

Please follow this link to submit your paper.

After receiving a final decision

Article Transfer Service

If your manuscript is more suitable for an alternative journal published by Elsevier, you may receive
an email asking you to consider transferring your manuscript via the Elsevier Article Transfer
Service.

The recommendation could come from the journal editor, a dedicated in-house scientific managing
editor, a tool-assisted recommendation or a combination.

If you agree with the recommendation, your manuscript will be transferred and independently
reviewed by the editors of the new journal. You will have the opportunity to make revisions, if
necessary, before the submission is complete at the destination journal.

Publishing agreement

Authors will be asked to complete a publishing agreement after acceptance. The corresponding
author will receive a link to the online agreement by email. We advise you to read Elsevier's policies
related to copyright to learn more about our copyright policies and your, and your
employer’s/institution’s, additional rights for subscription and open access articles.

License options

Authors will be offered open access user license options which will determine how you, and third
parties, can reuse your open access article. We advise that you review these options and any funding
body license requirements before selecting a license option.

Open access

We refer you to our open access information page to learn about open access options for this journal.
Permission for copyrighted works

If excerpts from other copyrighted works are included in your article, you must obtain written
permission from the copyright owners and credit the source(s) within your article using Elsevier’s
permission request and license form.

Proof correction

To ensure a fast publication process we will ask you to provide proof corrections within two days.
Corresponding authors will be sent an email which includes a link to our online proofing system,
allowing annotation and correction of proofs online. The environment is similar to Word. You can
edit text, comment on figures and tables and answer questions raised by our copy editor. Our web-
based proofing service ensures a faster and less error-prone process.

You can choose to annotate and upload your edits on the PDF version of your article, if preferred.
We will provide you with proofing instructions and available alternative proofing methods in our
email.



https://www.editorialmanager.com/IJPHARM
https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service
https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service
https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service/managing-editors
https://www.elsevier.com/researcher/author/submit-your-paper/submit-and-revise/article-transfer-service/managing-editors
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies-and-standards/open-access-licenses
https://www.sciencedirect.com/science/journal/03785173/publish/open-access-options
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx

The purpose of the proof is to check the typesetting, editing, completeness and correctness of
your article text, tables and figures. Significant changes to your article at the proofing stage will
only be considered with approval of the journal editor.
Share Link
A customized Share Link, providing 50 days free access to the final published version of your
article on ScienceDirect, will be sent by email to the corresponding author. The Share Link can
be used to share your article on any communication channel, such as by email or on social media.
A Share Link will not be provided if your article is published open access. The final published
version of your open access article will be openly available on ScienceDirect and can be shared
through the article DOI link.
Responsible sharing
We encourage you to share and promote your article to give additional visibility to your work,
enabling your paper to contribute to scientific progress and foster the exchange of scientific
developments within your field. Read more about how to responsibly share and promote your
article.
Resources for authors
Elsevier Researcher
Academy
If you would like help to improve your submission or navigate the publication process, support is
available via Elsevier Researcher Academy.
Elsevier Researcher Academy offers free e-learning modules, webinars, downloadable guides
and research writing and peer review process resources.
Language and editing services
We recommend that you write in American or British English but not a combination of both.
If you feel the English language in your manuscript requires editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English, you may wish to use
the English Language Editing service provided by Elsevier’s Author Services.
Getting help and support
Author support
We recommend that you visit our Journal Article Publishing Support Center if you have
questions about the editorial process or require technical support for your submission. Some
popular FAQs:

o How can [ track the status of my submitted article?

e When will my article be published?
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https://researcheracademy.elsevier.com/
https://webshop.elsevier.com/language-editing-services/language-editing
https://service.elsevier.com/app/home/supporthub/publishing
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