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ABSTRACT: A key approach to the controlled release of bioactive molecules is the development of drug delivery systems that minimize side
effects and precisely regulate drug release. A strategy for enhancing the drug release properties of drug delivery systems involves loading drugs
into a carrier before their incorporation into the system. Xerogels can be utilized since they are porous, and can be synthesized through ambient
pressure drying of precursor wet-gels, offering a cost-effective, facile, and sustainable approach. In this study, polyvinyl alcohol (PVA)/drug
loaded-silica xerogel nanofibrous webs were fabricated via electrospinning. Xerogels were synthesized via sol-gel polymerization, loaded with
mometasone furoate monohydrate and melatonin, then incorporated into PVA solutions and processed into PV A/xerogel/drug nanofibrous
webs. The webs were characterized in terms of their morphological and chemical properties via scanning electron microscope and Fourier
transform infrared spectrometer, respectively, and as well as drug release profiles. Morphological analysis confirmed the successful
incorporation of drug-loaded xerogels within nanofibers without significant change in morphological structure, while chemical analysis
identified distinct peaks corresponding to the specific bands of PVA, xerogel, and drugs. In vitro drug release studies demonstrated that the
release of MLT was 50.289% + 0.462% and 55.080% =+ 2.955% for the 1:1 and 1:2 MLT: Xerogel formulations, respectively, whereas the
control formulation (1:0 MLT: Xerogel) exhibited a release of 66.295% + 3.293% at first 24h. The presence of xerogel resulted in a slower
MLT release compared to the xerogel-free formulation. The findings highlight the potential of xerogel-incorporated nanofibrous webs as
effective carriers for controlled topical drug delivery applications, i.e., wound dressing.

Keywords: Topical drug delivery system, xerogel, mometasone furoate monohydrate, melatonin, electrospinning, PVA

TOPIKAL iLAC SALIMI iCIN MOMETAZON FUROAT MONOHIDRAT VE MELATONIN
YUKLU SiLIKA KSEROJEL iICEREN POLIVINIL ALKOL NANOLIF
MEMBRAN URETIMI: IN VITRO SALIM CALISMASI

O0Z: Biyolojik aktif molekiillerin kontrollii salimma yonelik temel yaklagimlardan biri, yan etkileri en aza indirirken ila¢ salmmini hassas bir
sekilde diizenleyen ilag salim sistemlerinin gelistirilmesidir. ilag salim sistemlerinin ilag salim &zelliklerini iyilestirmeye yonelik stratejilerden
biri, ilaglarin sistem icine dahil edilmeden 6nce bir tastyictya yiiklenmesidir. Gézenekli yapilart ve onciil 1slak jellerin ortam basincinda
kurutulmastyla sentezlenebilmeleri nedeniyle, kserojeller diisiik maliyetli, kolay uygulanabilir ve siirdiiriilebilir bir yontem sunarak ilag tagima
sistemlerinde kullanilabilirler. Bu ¢alismada, elektro-egirme yontemi kullanilarak polivinil alkol (PVA)/ilag yiiklii silika kserojel nanolif
yiizeyler tretilmistir. Kserojeller sol-jel polimerizasyonu yoluyla sentezlenmis, mometazon furoat monohidrat ve melatonin ile yiiklenmis,
ardindan PVA ¢ozeltilerine dahil edilerek PVA/kserojel/ilag nanolif yiizeyler gelistirilmistir. Uretilen yiizeylerin morfolojik ve kimyasal
oOzellikleri sirastyla taramali elektron mikroskobu ve Fourier doniisiimlii kizilotesi spektrometresi ile karakterize edilmis, ayrica ilag salim
profilleri degerlendirilmistir. Morfolojik analizler, ilag yiiklii kserojellerin nanoliflere basarili bir sekilde entegre edildigini ve morfolojik yapida
belirgin bir degisiklik olmadigmi dogrulanmustir. Kimyasal analizler ise PVA, kserojel ve ilaglara 6zgii belirgin piklerin varligini géstermistir.
In vitro ilag salim ¢aligmalari, 24 saat sonunda MLT saliminin 1:1 ve 1:2 MLT:kserojel formiilasyonlari igin sirastyla %50.289 + %0.462 ve
9%55.080 + %2.955 oldugunu, kontrol formiilasyonu (1:0 MLT:kserojel) i¢in ise %66.295 + %3.293 salim gergeklestigini gdstermistir. Kserojel
varligy, kserojel igermeyen formiilasyona kiyasla MLT nin daha yavas salinmasini saglamistir. Elde edilen bulgular, kserojel igeren nanolifli
aglarin kontrollii topikal ila¢ salimi uygulamalari, 6rnegin yara ortiileri, i¢in etkili tagtyicilar olarak potansiyelini ortaya koymaktadir.
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