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Original Article 

PI eparation d in .. vitro I in ... vivo Characterization 
Transdermal Amphiphilogel Loaded with

de radable Polymeric Submicron Carriers of 
lo icam for Treatment of Inflammation 

Di h J gdish Singhavi1 ·*, Pramod Yeole2
, Shagufta Khan' 

P rm: u c1l du ti n and Research Borgaon (Meghe). Wardha, Maharashtra, INDIA 
!'ah b Arnbedkar Maralhwdda University. Aurangabad, Maharashtra, INDIA. 

A STRACT 

: The main purpose for this study was to develop and evaluate amphiphilogefs loaded 
t mel x1cam-submicron particles considering the benefits of the transdermaf route of 

a !fnistration of anti-inflammatory drugs (nonsteroidal). Materials and Methods: Glyceryl 
mono tearate 0%, 9% and 11 % w/w) and sorbiton monostearate (span 60; 21 %, 23%

and "5% /w) amph1ph1fogels containing meloxicam-submicron particles equivalent to 
0 5 w v drug were formulated. Then these were evaluated through rheological, in-vitro

permeation, in-vitro release, pharmacokinetics, pharmacodynamics and skin irritation 
studies. The rodents were chosen as subjects to conduct the pharmacokinetics study of 
meloxi:;am Via oral administration and transdermafly as solutions and gels, respectively. 
Results: It was observed that the Cmax value of drug obtained from mefoxicam solution 
and a marketable piroxicam gel formulation were radically lower than that obtained 
ron: an arT'phphilogel (FM4, containing 7% w/w glyceryf monostearate). It was also 

observed t/'lat when applied transdermalfy, the bioavailabifity of meloxicam from FM4

was nigner n = 3, p< 0.001) than 2.5 times the bioavailabifity of mefoxicam from a 
solu ion which was orally administered. The anti-inflammatory property of FM4 was 
comoaratively much greater than the commercially available formulations in carrageenan
' duced edema ,r rat's paw. Conclusion: ft can be concluded that the amphiphilogels 
loaded with meloxicarn-submicron particles was found to be a safe and efficient drug 
delivery system for enhanced transdermal delivery of meloxicam. 

Key words: Transdermal, Subm1cron carriers, Ampiphilogel, Bioavailab1lity, Anti
mflammatory. 

INTRODUCTION 

For a11.a111ing local or systemic effects, For rr,insdermal distribution Jue 
a non-ima1>ivc and useful route of drug to numerous reason , biodegradable 
admrni�tration 1s facilitated by the nanopart1 Jes are con 1dered as attractiv 
transdermaJ route: A do�age form should be cam en as these h,we advant,1ge · over

non-irritant, should be tolerable to patitnt� conventional drug-drlivc1y products.2 A

and �hould have required pc1mcabiJi1y so suctes,fuJ delivery sy5rcm i developed 

that it can be administered transdermally. 
b) the researchers; tlm is mainly ,tpplied

o h I 
topic.illy and is made up of chrtosan ( )-ver t e a�t JO years, the advancement 

of I 
tnpolyphmphate 11anop,1tt1des ·ontaining 

. n
_
ove controlled drug delivery systems l ·t·h is give . "f 

actc ov1r. i, rn turn e hib1ted better 
n signi icant attention ,ind this i� cherrnc.tl s1abd1t)',' 

expected t J I 
release th 

o
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Abstract: The novel itraconazole (ITZ) nail penetration enhancing self-emulsifying nanovesicles (ITZ

nPEVs) loaded in carboxymethyl fenugreek gum (CMFG) gel circumvent the systemic onychomycosis 

treatment. The ITZ-nPEVs were prepared by the thin film hydration technique, and the particle 

size (PS), zeta potential (ZP), drug content (DC), entrapment efficiency (% EE), deformity index 
(DI), viscosity, morphology, and physical stability of the ITZ-nPEVs were measured. In terms of 

nail hydration, transungual drug absorption, and antifungal efficacy against Candida albicans, the 

chosen ITZ-nPEVs, nPEV-loaded CMFG (CMFG-ITZ-nPEVs) gel, and the commercialized Itrostred 
gel were compared. The ITZ-nPEVs showed spherical structure with high DC,% EE, low PS and PDI 

and positive ZP of ITZ ranging from 95.36 to 93.89 mg/5 mL and 95.36--96.94%, 196.55-252.5 run , 
0.092-0.49, and +11.1 to +22.5 mV, respectively. Compared to the Itrostred gel, the novel ITZ-nPEVs 
exhibited hydration enhancement factor for 24 h (HE24) of 1.53 and 1.39 drug uptake enhancement 
factor into nail clippings. Moreover, zone of inhibitions for ITZ-nPEVs (27.0 ± 0.25 mm) and CMFG
ITZ-nPEVs (33.2 ± 0.09 mm) against Candida albicnns were significantly greater than that of Itrostred 

gel (22.9 ± 0.44 mm). For clinical investigation on onychomycotic patients, a nail penetration enhancer 

containing ITZ-nPEV-loaded CMFG gel presents a highly promising approach. 

Keywords: itraconazole; onychomycosis; self-emulsifying nanovesicles; transungual; anti-fungal 

1. Introduction

Onychomycosis is a fungal infection that affects both the fingernail and toenail. The 
documented negative effects of antifungal medication, as well as the restricted blood 
circulation to the afflicted nails, have impeded systemic therapy of onychomycosis. Ap
proximately 19% of the global population is affected by the fungal infection of the human 
nail, which is known as onychomycosis or tinea unguium [l]. Trichophyton rubrum, followed 
by Trichophyton mentagrophtes var; interdigitale, are the anthropophilic dermatophytes that 
cause this illness. Non-dermatophytes molds, such as Scopulariopsis brevicaulis and As
pergillus spp., can be main and secondary pathogens in onychomycosis. Yeast, like Candida 
albicans and Ca11dida parapsilosis, is the third cause of nail fungal infection [2]. 

Onychomycosis causes thickening and discoloration of nail. The nail becomes brittle 
and begins to break or completely come out of the toe or finger as the infection develops [3]. 

Polymers 2022, 14,325. https://doi.org/10.3390/polym14020325 https:/Iwww.mdpi.com/journal / polymers 35
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Original Article 

Quantitative Phytochemical Analysis and in vitro Study of 
Antioxidant and Anti-inflammatory Activities of Aegle marme/os 
Fruit with Peel and without Peel: A Comparative Evaluation 

Swami Pooja Ganpat, Singhavi Dilesh Jagdish", Ganjiwale Rajendra Onkarappa 
lnstrtute of Pharmaceutical Fducation and Research, Borgaon (Meghe), Wardha, Maharashtra, INDIA. 

ABSTRACT 

Background: Aeg/e marmefos is an important ethnomedicmal plant that 
is found commonly in India and other Asian countries. The peel of the 
fruit is hard and is often discarded as waste. However, a few studies have 
shown that even the peel has antrox1dant and anti-Inflammatory attributes. 
The aim of this researd1 work was to perform a comparative evaluation 
of Aegle marmelos fruit extracts with the peel (whole fruit) and \vithout 
the peel. Phyrochemtca! investigations were carried out on the two 
extracts Materials and Methods: The Folin<iocalteu reagent mathod 
and the aluminum chloride colorimetric method were used to determine 
the total phenolic contents and total flavono1d contents. respectively. 
The mam,e1osin content was measured using the high-performance th1n
iayer chromatography technique. The antioxidant activity was determined 
in-vitro using the free-radical scavenging method, and the in vitro anti
inflammatory property was determined usmg the egg albumin denaturation 
method. The unpaired Hast (with Welch's correction) was used to 
determine Pvalues. Any differences that were observed \,vere considered 

.. 

INTRODUCTION 

Herbal medicines have been used throughout die world for ages for 
curing and preventing various diseases. Today they are used in various 

countries in various medicinal systems suc.h as Ayurveda (Indian}, Una11i 

medicine, Siddha medicine (Indian), tradit.ional Chinese 1m•dicine, 
Korran Oriental Medicine, and K,u11po medicine (Japanese).' These 

alternative and complementary medicinal systems are gaining popularity 
because they are perceived to have fewer side-effects and lo be more 

effective in the treatment of various ailments, especially chronk ones. 

During the COVTD-19 pandemic, the demand for herbal medicines 
surged globally, thus marking their international acceptance . .?.l 

Aegfo mar,nelos (L) Corr. is an fndian medicinal plan!. rt is an important 

plant in ethnomedicine and in ancient medicine. ft has found uses in the 
treatment of diabetes, ast.hma, arthritis, inflammation, gastrointestinal 
disorders, and many other ailments.< 1he fruit of the plant, although 
nutritive, is used more as a medicine than as a food. The unripe or 

partially ripe fruit is used as a digestive, demulcent, astringent, and 

stomachic. The ripe fruit is sweet, aromatic. and nutritive. lhe fruit is 
utilized in the management of chronic diarrlu-a and dysenlery.s It is also 
used to prepare a tonic for t11e brain and heart. The pulp is stinmlant, 

anlipyn•tic, and antiscorbutic. 'rlw pulp of the fruit is regularly used, 
while the peel and sometimes seeds are discarded. When only the pulp 
of the fruit is used, the waste index is higher.• A few studies have shown 

I.hat phytoctives are present in the peel of the fruil.1 Kushwah et aU have

repo11ed that. an extract of the peel has antioxidant and antibacterial
properties. l11ey formulated silver nanoparticles using the peel extract.

significant 1f P < 0.05. Results: The total tlavono1d content ot the extracts 
was found to be low. while the total phenolic content was high. There were 
no significant differences in the antioxidant activities of the extracts. The 
anti-inflammatory activities and marmelcsin contents oi the extracts were 
significantly different. Conclusion: The extracts displayed good antioxidant 
and anti-inflammatory activities. The anti-inflammatory activity of the 
extract of the fruit without the peel was found to be greater than that of 
the extract of the fruit with the peel 
Key words: Phenol, Flavonoid, Marmelosin, Antioxidant. Ami-inflammatory 
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·n1e astringent property of the rind of the ripe fruit is also used in the
treatment of acute dysentery.�

111e present slltdy aimed lo carry out a quantitative phytochemical
analysis a11d in vitro assessment of the antioxidant and anti-inflammatory
activitie;; of the fruit of Acgle m,mne/os with the peel and without the
peel.

MATERIALS AND METHODS 

Collection of Materials 

Fruits of A. mam1elos were collected during October-November 2020 
from the Chitoda region, in Wardha District, Maharashtra, India. 1he 

samples were authenticated at Jamnalal Bajaj College of Science, Wardha, 
I.ndia [herbarium sheet no. Bot Sp 04/2020 -21 J. The fruits were washed
with waler, wipt•d thoroughly and cut. 'The pieces of fruit were separated
into two groups. 'The peel was removed from the frnil in one group. Both
groups were dried in a fray drrer nt a temperature below 50°C nnd the
fruit pieces ground using a grinder.

Marmelosin was procured from Natura.I Remedies (Bangalore, India). 
Gallic acid and rulin trihydrnte were purchased from Loba Chemie 
Pvt Ltd (Mumbai, India). Quercetin was purchased from Chemika 
Biochemika Rragents, and 2,2-diphenyl-l-pkrylhydrazyl (DPPH) 
(free radical) wns procured f rom Research-Lab Fine Chem. Industries 
(Mumbai, India). The other d1emirnls were prornred from Loba Chemie 

Pvt Ltd. Distilled water obtained from a distillation apparatus was used 
in the study. 

Copyright© 2022 Author{s) er al. Exclusive Licensee Phcog.Net. Disrributed under a Creaiive Commons Anribution License (CC BY 4.0). 
This 1s an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareA!ike 4.0 License, which allows others 
to remix, tweak, and build upon the work: nor.-commercia!iy, as long as tha author is credited and the new creations are licensed under the identical terms. 
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ABSTRACT 

Psoriasis is one of the common chronic immune mediated 

inflammatory, non-catching skin disease, having characteristic features 

like red patches on skin covered with thick silvery scales, small scaling 

spots (most commonly seen in children). The prevalent reported in 

various countries ranges between 0.09 and 11.43%, making psoriasis a 

global problem with at least 100 million individuals affected 

worldwide. Currently, there are many modem and alternative 

treatments strategies including systemic administration, phototherapy 

and ultraviolet radiation and biological treatment to treat psoriasis but 

none of them have been proven to provide complete relief to patients. 

Moreover, they are associated with certain side effects. In order to 

overcome the issues, Topical nanostructured lipid carrier based gel is a 

most suitable for treatment of psoriasis, as it make close contact with stratrum comeum and 

increase drug skin permeability and also help in controlled release of drug. 

KEYWORDS: Psoriasis, Transdermal drug delivery system (TDDS), Nanostrnctured lipid 

carrier (NLC). 

1. INTRODUCTION

Psoriasis is a chronic, inflammatory skin disease, characterized by raised, red scaly plaques_(IJ 

This disease affects about 2-3% of the world-wide population, although it is more prevalent 

in American, Canadian, and European populations. [2J Psoriasis is also associated with several

co-morbidities, suggesting that the underlying pathogenesis of the disease is more than "skin 

deep"_[3l . Psoriasis anses through chronic interactions between hyperproliferative

www.wjpr.net Vol 11, Issue 7, 2022. ISO 9001:2015 Certified Journal 388 I 
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