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ARTICLEINFO ABSTRACT

Heywonds: Antibiotic delivery via liposomal encapsulation represents a promisig approach for the efficient topical treat-
Elustic liposores ment of skin infections. The present study aimed to investigate the potential of using different types of azi-
Cationie liposomes thromycin (AZT)-loaded liposomes to locally treat skin infections caused by methicillin-resistant Staphylacoccus
Azithromycin

aureus (MRSA) strains. Conventional liposomes ((Ls), deformable liposomes (DLs), propylene glycol-containing

m”""’“"“m Srplyfooscrss e Tiposames (PGLS) and cationic lipasomes (CATLS) encapstlating AZT were prepared, and their physical char-

e acteristics, drug release profles, ex vivo skin penetration/deposition abilties in vitro anti-MRSA activites

By (planktonic bacteria and bioflm) and cell biocomptbilties were assessed. The (phospholipid composition and
presence of surfactant or propylene glycol affected the physical characteristics of the liposomes, the release
profile of AZT, its depusition insde the skin, &5 well s in vitro antibaterial effcacy and tolerebility with the skin
cells, All he lipusomes retzined AZT nside the sinmore eficently than did the control and were biocompatible
with keratinocytes and fbroblasts. CATLS, DLs and PGLs eficiently inhibited MRSA strzin growih and were
superior 10 free AZT in preventing biofilm formation, exhibiting minimal inhibitory cancentrations and minimal
bioflm inhibitory concentrations up to 32-fold lower than those of AZT sclution, thus confirming their potental
for improved topical treatment of MRSA-caused skin infections,

1. Introduction 2005; Kennedy et al., 2010; Lee et al, 2013).

Bacterial infections of the skin and soft tissues are the most frequent
disorders encountered in acute ambulatory care, and the majority of
primary skin infections are caused by Staphylococcus aureus. The sub-
stantial challenge in managing 8. aurews infection is antibiotic re
sistance, as demonstrated by the development of methicillin-resistant .
aureus (MRSA) strains and accompanying biofilms, Complex staphylo-
coceal skin infections, such as erysipelas, cellulitis, impetigo, folliew
litis, dermatitis, diabetic ulcers, chronic and postoperative wounds, in
association with co-marbid conditions and/or bacteremia may lead to

(O PRI T e

Topical antibiotic application is fundamental for the treatment of
skin infections; however, the effectiveness of antibiotics is often re-
duced due to an insufficient local drug concentration, increased anti-
biotic-resistant strains, biofilm formation or inability of the drug to
reach the site of action. Therefore, these conditions require treatment
with high doses of potent oral or parenteral antibiotics (Fung et al.,
2003), which may result in a significant incidence of side effects, pos-
sible allergic reactions, patient inconvenience and an enhanced risk of
antibiotic resistance development. The use of nanopharmaceuticals
represents a promising strategy for the effective topical delivery of




Ilens nccienoBanus

* Pa3paboTare JUIIOCOMAIbHYIO Ma3€eBYIO
OCHOBY JOKCHIMJIMHA, a3UTPOMUIIMHA,
KJIApUTPOMMIIMHA 15 JIOKAJIbHOIO JICYCHUS
KO>KHBIX MH()EKIHH, BEI3BAHHBIX
YCTOMYHUBBIMU K METULAIIMHY UM AMMAMU

Staphylococcus aureus (MRSA).



3agauu ucciea0BaHusd

* Pa3paborarh COCTaB U TEXHOJIOTHIO
IIOJIYYECHUA HA MAa3€BOU OCHOBE
JTMIOCOMAJIbHBIX (DOPM JIOKCUIIUIIMHA,
A3UTPOMUIIMHA M KIIApUTPOMUIIMHA.



MeToabl:

 Jl7s OpUTOTOBJICHHS JTUIIOCOM HCITOJIb30BAIH
docharnammxonus (OX), bocharuauIrIuIepuH
(®X), obprannie munocoMsl (CL) meTogom rugparanun
ek (Palac et al.). al., 2014). ®ocdonmunmasr u
TOKCHITUKINH, KIIAPUTPOMHUIIIH, a3UTPOMHUIIUH
PACTBOPSIIN B KOHIICHTPUPOBAHHOM 3TaHOJIe (3 MII) B
KPYTIIOAOHHOM (DJTAKOHE.

* Jrta”ona nojHocThio yaansau mpu 40° C ¢
MCIIOJIb30BAaHUEM POTOPHOI0 BaKyyYMHOT'O HCIIAPUTEIIS
(Biichi Rotavapor R-124,China) u BEICYIIEHHOTO
JTUIAIHOTO ¢J10s (IJICHKY), TUAPATHPOBAIIA ITyTEM

no6asnenns 5 ma PBS (0,01 M, pH 7,5) nopu
KOMHATHOH TEMIIEpATYyPE.






OnpeneseHrue NyTeM CKpUMHUHTA Ha
KOHIICHTpALAX OUCKOBOU U Py3ne

* icnonb3oBanu cpeay Trypsin soy broth.

» [oTOBMNU Ccpeny n3
aHTUOMoTMKocodepKaLlen
nunocomanbHon mMa3u, B3anu 0,02 r v
cMmewmBanun ¢ DMSO.

« baktepun / MRSA / Obinn norpy>keHsl B
N3roTOBNEHHbLIE DyMmarm.

» Pesynbrart oueHuBanm rnocrie nHKybaumnm
npu 37°C 24 yaca.






MuHMMAaJIbHbIEe HHTMOMPYIOLIIME KOHLIEHTPAUH -
AOKCUUUKJIUH 10°, kaapuTrpomunuH 10°, a3uTpoMuun
10* B pasBeaeHusXx.

e
-




Pe3ynbraThl




YyBCTBUTEILHOCTD K aHTHOMOTHKAM (JIOKCHIIMKINHY, KIAPUTPOMUIIMHY, a3UTPOMHUIIIHY )
ONpPEACIISIN IMMyTEM CKPUHUHIa Ha KOHIEHTPaLUIX AUCKOBOU nuddy3uun




Pe3ynbrarhl 3JEKTPOHHO-MUKPOCKOIIMYECKOTO UCCIIENOBAHUSA

2018/12/14 D43 x500 200 um




Pe3ynbrarsl 3J1eKTPOHHO-MUKPOCKOITMYECKOTO
NCCIICAOBaHUSA

2018/12/14 D44 x1.0k 100 um 2018/12/14 D43 x20k  30um



2018/12/14 D44 x1.0k 2018/12/14 D43 x20k  30um




M1 3apa3uim 2 mabopaTopHbIX MBIIIeH, wmammamu Staphylococcus aureus
(MRSA) crangapraoii MyTHOCTEIO 108

24 yaca 48 yacos



Mony4yeHHas Ha Ma3eBOW OCHOBE IMNOCOManbHasA GopmMa AOKCULMKINHA
3pdeKTUBHO MHIMBUpPOBaANa pocT wrtamma MRSA 1 geMoHCTpMpoOBana
MWHUMaNbHblE MHTMBUPYIOLLME KOHLLEHTPAUUK AOKCUUMKAMHE — 103,

KnaputpomuumHa — 103, asutpomunumHa — 10% B passegeHmAx
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