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ABSTRACT

The objective of this study was to entrapped azelaic acid (AA) and its derivatives
in liposomes and niosomes for pharmaceutical and cosmetic uses. The hydrophilic
property of AA was modisied by complexation AA with hydroxypropyl-fi-
cyclodextrin (HPBCD) using physical mixture (PM) and solid inclusion complexation
(AACD) by co-evaporation (COE) and freeze-drying (FD). The structure was
identified by IR, DSC and XRD. The lipophilic property of AA was improved
(diethyl azelate, DA) by esterification with Fischer reaction and identified by IR, MS,
and "H NMR. The transdermal property of AA, AACD and DA were also modified by
entrapping in nanovesicles (liposomes and niosomes with the compositon of DPPC,
Span 60 and Tween 61) by chloroform film method with sonication. AA and its
derivatives both entrapped and not entrapped in nanovesicles were tested for physical
and chemical stability at 4, 30 and 45 °C for 3 months and activities (free radical
scavenging, tyrosinase inhibition, MTT antiproliferation test in cell lines, SRB assay
and anti P. acne test by the agar disc inhibition zone, MBC and MIC). AA contents in
AACD were analyzed by derivatization and determined by HPLC whereas DA was
determined by GC. Transdermal absorption through excised rat skin of AA and its
derivatives both entrapped and not entrapped in nanovesicles, by vertical Franz
diffusion cell at 32 22°C for 12 h was also investigated. The amount of AA and its
derivatives in the form of AA were determined in skin strips (stratum corneum) and
whole skin (viable epidermis and dermis). All samples were also tested in skin
irritation in rabbits according to the EPA health effect test guidelines.
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For the result of this study, the identification of inclusion complexes, COE
methods gave partial inclusion complexes and exhibited the highest dissolution rate of
AA, whereas FD formed complete complexation. The percentage yield of the
synthesized DA product was approximately 89% (MW=244). The free radical
scavenging activities of DA and AACD against stable free radical DPPH were much
less than AA. AACD at equivalent amount of AA showed higher tyrosinase inhibition
than AA while DA did not show this activity. AA at 500 pg/ul exhibited the highest
anti P. acne activity, followed by AA at 250 pg/ul, and 500 pg/ul of DA while
AACD did not show the inhibition zones. MIC and MBC of AA with 40 mg/ml were
noted against P. acne at 1/16 and 1/8 dilutions. In addition, anti P. acre test showed
MIC and MBC at 1/2 and 1/4 dilutions of DA with 40 mg/ml. AA, DA and AACD
were entrapped in liposomes and niosomes comprising of DPPC/cholesterol and
Tween61/cholesterol, respectively. The two nanovesicular formulations of DPPC/
cholesterol = 7:3 and Tween61/ cholesterol = 1:1 gave good physical stability. The
particle size of these formulations was found to be in the range of 90 to 190 nm. The
entrapment efficiency of AA, DA and AACD in all vesicular formulations was more
than 80%. The in vitro transdermal absorption of AACD from various preparation
methods through rat skin was enhanced via complexation with HPBCD. FD method
exhibited higher fluxes in the stratum corneum (SC), deeper skin layer (viable
epidermis and dermis, VED) and receiver chamber at 30.60:4:4.78, 28.27+6.16 and
6.03:2.31 pg em? h7' respectively, as compared to those of free AA, yielding
22.06+3.24, 26.51+3.20 and 0.38£0.03 ng em > h! respectively. However, AA
permeated faster from vesicles containing plain drug than from those containing
AACD complexes. The following trend was observed: AA niosomes > AA liposomes
> AACD niosomes > AACD liposomes (p < 0.05), whereas DA could not be detected
in the receiving solution. These results confirmed that the nanovesicles enhanced
penetration of AA but retarded penetration of DA and the AACD complex. Anti-
proliferative activity of AA, AACD and DA entrapped and not entrapped in vesicles,
using MTT assay in three cancer cell lines (HeLa, KB, and Bj¢F10) comparing with
vincristine, were investigated. AACD showed the highest potency comparing to AA
in HeLa, KB and Bj¢Fo of 1.48, 1.6 and 1.5 times, respectively. When entrapped in
vesicles, DA and AACD were more effective than AA in killing cancer cells. AACD
entrapped in liposomes gave the highest anti-proliferation activity in HeLa cell lines
with the ICsp of 2.3 and 327 times more potent than vincristine and AA, respectively.
The cytotoxic effect of AA, AACD and DA and nanovesicular formulations on cell
growth was determined with the SRB assay. The cytotoxic effect of AA, DA and
AACD including blank liposomes and niosomes was modest compared to the
cytotoxic effect of cisplatin on mouse epidermal cell lines (JB6, normal cell lines).
Blank liposomes had no growth inhibitory effect on JB6 cells, but the blank niosomes
exhibited growth inhibitory effect. The irritation of AA, AACD and DA and
nanovesicular formulations on shaved rabbit skin was examined. There were found
the sign of very slight erythema from 20 % AA in propylene glycol. In addition, 10%
AACD aqueous solution gave the sign of well- defined erythema on shaved rabbit
skin. There were no signs of erythema or edema detected from DA formulation and
all nanovesicular formulations within 72 h. Therefore, the results from this study have



vil

demonstrated the possible applications of AA and its derivatives when entrapped in
nanovesicles for pharmaceuticals and cosmetics, because the increase transdermal
absorption, high efficiency and the decrease in allergy of AA were obtained.
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