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Abstract

Raloxifene hydrochloride, a highly effective drug for the treatment of invasive breast cancer and osteoporosis in post-
menopausal women, shows poor oral bioavailability of 2%. The aim of this study was to develop, statistically optimize,
and characterize raloxifene hydrochloride-loaded transfersomes for transdermal delivery, in order to overcome the
poor bioavailability issue with the drug. A response surface methodology experimental design was applied for the
optimization of transfersomes, using Box-Behnken experimental design. Phospholipon(®) 90G, sodium deoxycholate,
and sonication time, each at three levels, were selected as independent variables, while entrapment efficiency, vesicle
size, and transdermal flux were identified as dependent variables. The formulation was characterized by surface
morphology and shape, particle size, and zeta potential. Ex vivo transdermal flux was determined using a Hanson
diffusion cell assembly, with rat skin as a barrier medium. Transfersomes from the optimized formulation were found
to have spherical, unilamellar structures, with a homogeneous distribution and low polydispersity index (0.08). They
had a particle size of 13419 nM, with an entrapment efficiency of 91.00%+4.90%, and transdermal flux of 6.5+1.1
pg/ecm(2)/hour. Raloxifene hydrochloride-loaded transfersomes proved significantly superior in terms of amount of
drug permeated and deposited in the skin, with enhancement ratios of 6.25+1.50 and 9.25+2.40, respectively, when
compared with drug-loaded conventional liposomes, and an ethanolic phosphate buffer saline. Differential scanning
calorimetry study revealed a greater change in skin structure, compared with a control sample, during the ex vivo drug
diffusion study. Further, confocal laser scanning microscopy proved an enhanced permeation of coumarin-6-loaded
transfersomes, to a depth of approximatelyl60 pM, as compared with rigid liposomes. These ex vivo findings proved
that a raloxifene hydrochloride-loaded transfersome formulation could be a superior alternative to oral delivery of the

Field-Weighted
Citation Impact

Cited by 19 documents

Advanced characterizations of
nanoparticles for drug delivery:
Investigating their properties
through the techniques used in
their evaluations

Mahmood, S., Mandal, UK.,
Chatterjee, B.
(2017) Nanotechnology Reviews

Topical colloidal indocyanine
green-mediated photodynamic
therapy for treatment of basal cell
carcinoma

Fadel, M., Samy, N., Nasr, M.
(2017) Pharmaceutical
Development and Technology

Skin delivery of epigallocatechin-
3-gallate (EGCG) and hyaluronic
acid loaded nano-transfersomes
for antioxidant and anti-aging
effects in UV radiation induced
skin damage

Avadhani, K.S. , Manikkath, J.
Tiwari, M.
(2017) Drug Delivery

View all 19 citing documents

drug.
Inform me when this document
is cited in Scopus:
Author keywords Set citation alert > | | Set citation feed
Box-Behnken  raloxifene hydrochloride ~ RSM  transdermal flux  transfersomes
Indexed keywords
Y Related documents
EMTREE drug terms: drug carrier  nanomaterial  phospholipid  raloxifene  surfactant
Find more related documents in
EMTREE medical animal  biological model  chemistry  drugeffects  intradermal drug administration Scopus based on:
terms: methodology  particlesize  rat  reproducibility =~ skin  skin absorption  Wistar rat

Authors >  Keywords >

https://www.scopus.com/record/display.uri?eid=2-s2.0-849252994428&origin=resultslist&sort=plf-f&src=s&st1=Experimental+design+and+optimization+....

12


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application&st2=&sid=a742f0ae114da4016b987fe45522f25f&sot=b&sdt=b&sl=124&s=TITLE%28Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2147%2fIJN.S65408&locationID=1&categoryID=4&eid=2-s2.0-84925299442&issn=11782013&linkType=TemplateLinking&year=2014&zone=outwardlinks&origin=recordpage&dig=ad9dbbd2ab733701ab87eadb53d9de53&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2147%2fIJN.S65408&locationID=1&categoryID=4&eid=2-s2.0-84925299442&issn=11782013&linkType=ViewAtPublisher&year=2014&origin=recordpage&dig=5697e096847769550b1135041d6a07f8&recordRank=
https://www.scopus.com/sourceid/7700153108?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56658317800&amp;eid=2-s2.0-84925299442
https://www.scopus.com/authid/detail.uri?authorId=8234191300&amp;eid=2-s2.0-84925299442
https://www.scopus.com/authid/detail.uri?authorId=8947253500&amp;eid=2-s2.0-84925299442
https://www.scopus.com/standard/help.uri?topic=5416
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85027188699&citeCnt=19&noHighlight=false&sort=plf-f&src=s&st1=Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application&st2=&sid=a742f0ae114da4016b987fe45522f25f&sot=b&sdt=b&sl=124&s=TITLE%28Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56658317800&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=8947253500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55106864100&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84958774320&citeCnt=19&noHighlight=false&sort=plf-f&src=s&st1=Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application&st2=&sid=a742f0ae114da4016b987fe45522f25f&sot=b&sdt=b&sl=124&s=TITLE%28Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=7006482179&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=23989513000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=23470343200&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85012027088&citeCnt=19&noHighlight=false&sort=plf-f&src=s&st1=Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application&st2=&sid=a742f0ae114da4016b987fe45522f25f&sot=b&sdt=b&sl=124&s=TITLE%28Experimental+design+and+optimization+of+raloxifene+hydrochloride+loaded+nanotransfersomes+for+transdermal+application%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55832951700&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57193099903&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56440990200&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84925299442&src=s&origin=recordpage
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84925299442&ATP=document&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84925299442
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84925299442&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84925299442&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

