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aandelifmaasuudsadonasaumeldaninzisedi 45°C waz nsnasay hot and cold temperature cycling 1{u
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Abstract

Isotretinoin and Clindamycin Phosphate Combination Gel Preparation for Acne Treatment:
Formulation and Stability Evaluation

Wijittra Malad', Detpon Preechagoon®

IJPS, 2011; 7(2) : 12-21

Introduction: Combined formulations of antibiotics and retinoic acid have demonstrated advantageous
results for topical acne treatment. The objective of this research was to develop a combination gel formulation
of 1% w/w clindamycin phosphate and 0.05% w/w isotretinoin for acne treatment. Materials and methods: In
the preformulation study, eighteen formulations were prepared for the selection of appropriate additives i.e. gel-
ling agent, preservative, antioxidant, and chelating agent where a short-termed stability testing was performed. A
long-term stability testing for the three most stable formulations was then done including physical, chemical, and
biological stability, in vitro release of drug using a Franz’s diffusion cell and zone of inhibition to Propionibacterium
acne compared to other marketed products. Results: In the preformulation study it was found that carbopol 940,
hydroxypropyl methylcellulose and methylcellulose were the most appropriate gelling agents as a clear gel was
obtained and the drug concentration remained unchanged after 1-month of accelerated testing at 45°C and hot and
cold temperature cycling conditions. After a long-term stability study at 4+1°C, 45+1°C, room temperature and under
light exposure for 3 months, the three developed preparations were found physically and chemically stable. Drug
remaining in the developed formulations was between 98-102%. Clindamycin releases of the developed prepara-
tions ranged 73-75% whereas those of isotretinoin were approximately 95% after 12 h. These release results were
comparable to the commercial products (Ref I® and Ref C®). The release kinetics of the developed and commercial
products fitted zero-order and Higuchi equations. The investigation of MIC of clindamycin phosphate (1% w/w) and
isotetrinoin (0.05% w/w) against Propionibacterium acne (P. acne) using broth dilution technique revealed the MIC
concentration of 31.25 and 625 pg/ml, respectively, and these results showed the combination drug was better
than the individual drugs alone. The zone of inhibition to P. acne of the developed formulations was equal to Ref
C® and better than Ref I°. Conclusion: The developed formulations demonstrated comparable results on drug
release rate and stability under accelerated test condition compared to commercial products whereas inhibition

activity gave better results.

Keywords: Clindamycin Phosphate, Isotretinoin, gel, stability
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Anidufidmmadyriaden lumssansdniay
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Isotretinoin (Conzsoz) (U3 Premier Pharma
Supply), clindamycin Phosphate (C18H34CIN208PS) (VLGT
FumMTaulATIERAIINUTENANUNNELNFT), carbopol
940, hydroxy propyl methyl cellulose (HPMC 4000),
butylated hydroxytoluene(BHT), disodiumethylenedi-
aminetetraacetic acid (EDTA) LLaz methyl cellulose (MC
1500) (USHMLenasaanaasnne, Ussindlng), trieth-
anolamine (AJAX Finechem; Australia), thioglycolate
broth, tryptic Soy Agar (Fluga, Switzerland) Was tween
20 (Sigma, USA)

pH meter (Accumet, Model 10 NY, USA),
brookfield viscometer (Brookfield viscometer, Model
DV-III, Brookfield Co.,Ltd., USA), sonicator (Elma Trans-
snonic 700/H, USA), UV-spectrophotometer (Shimadzu,

UV-1700 model, Japan), HPLC System (Perkin Elmer
series LC pump 200, USA; UV visible detector, Perkin
Elmer, model 785A, USA; Column C-18, particle size 4
um, 4.6 X 150 mm, Zorbax® Agilent Technology, USA),
Franz diffusion cell (Crown glass company INC, model
FDC-400, USA), autoclave (Biomed, USA) L8 Incuba-

tor (Memmert®, Germany)
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8931N71Wavad mobile phase @8 0.8 ml/min Sofl
ANwEIaan (\) Wiy 355 nm anududusesnde
5, 15, 30, 45 WAz 50 pg/mL &IWNNTAATEHLSN
clindamycin phosphate § 50% methanol 39MU 50 %
phosphate buffer pH 6.65 1w mobile phase 8631117
1%a289 mobile phase iU 1 mi/min Safienunnan
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I® (isotretinoin, 0.05% wiw) Uaz Ref C® (clindamycin
phosphate, 1% w/w) AMURIAL #a 0, 45 uaz 90
Fundanassuasa lasldiedasfiafinasaunmstaa
Usaudenda Franz diffusion cell 717 synthetic cellulose
acetate membrane filter W41@ pore size YN 0.2 pm
Wu@ana1d & phosphate buffer pH 5.2 \Huasazane
# receptor site AIUANY NN TVBIFNTAZANUAINANS
TWiviniy 32+1°C Rudagefine 0, 1, 2, 3, 4, 6, 8,
10 waz 12 S lauslasifiudrotnsnsans 500 L naunm
fhatnsiAude phosphate buffer TuiSanasfitrindu

WisuifisunaniInasadnlanudrSuidSounsund
Fnneluriasaaa innsnasssdisuas 3 et
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uazziavasanssznavluaiin
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giriotan Il pH 28919a7ita30891N methylcel-
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@M13197 1 615U Isotretinoin Waz Clindamycin phosphate gel fisnumsnasauludunauiaunsasdriuen

GREIGH 3nm
AU 1 @15 2 @15u 3
Isotretinoin (g) 0.05 0.05 0.05
Clindamycin phosphate (g) 1 1 1
Carbopol 940 (g) 1 - -
MC 1500 (g) - 3 -
HPMC 4000 (g) - - 3
Triethanolamine (g) 0.17 - -
Disodium EDTA (g) 0.1 0.1 0.1
BHT (g) 0.05 0.05 0.05
Ethanol (ml) 50 50 50
Methyl paraben (g) 0.18 0.18 0.18
Propyl paraben (g) 0.02 0.02 0.02
H20 gs. (9) 100 100 100

nNaNAIZIRBaIAILIEIATY mMsasdsunaznImagaumsunesoala

ANNFUNUTITRIIANNTNT UV isotretin-  HANIIANHIAMNAIANTNNIILAN ILFENILLSI
oin MU peak area lagld@vinazanafia methanol L1ia NANNTANBHIAINAIFATNNIIAUATN RS

AA=9aN linear regression analysis PYRILFWNTIN maadl lugnzsluaniznaiu ﬁqm%@uﬁ 4+1°C,

¥1a331% WU lugeanududu 5-50 pg/mi fdn cor-
relation coefficient (R?) t¥innu 0.999 loslaunIuaad
AuFIRUEAD y = 55675 x MnualinIdawn x A 0
(y=absorption, x=drug concentration, pg/ml) ANNFUNUT
TERTNANUDNTUD B clindamycin phosphate nu peak
area 1a83LA 1218971 linear regression analysis YDILFY
ez wudlugasanudutu 50-250 pg/mi
¢ correlation coefficient (R?) 1¥infiu 0.999 lasfiaunns
LEAIANMNUFUAUTAS y = 10046 x MAUAANTINGS

WNW x 91 0 (y=absorption, x=drug concentration, pg/ml)

45+1°Cuaz gaenniiviesasaiiung 90 1w wudneniu
W 3 g3 fanuasenng USinadmadludsy
WsnfguiudsusduaninamIAnsndInsef 2
uaz 3
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= ' & . A = v o
AN 2 ANUFNIWABRNIENIILNUATI§) VB Isotretinoin LN?JLﬂ‘]JVL'J 90 1%

(ﬁﬁuﬁ % lIsotretinoin % lIsotretinoin '?inm 90 M (Mean+S.D.) (n=3)
Lﬁaﬁ'uﬁwmsmaaa 4°C qm'mgﬁﬁaa 45°C
(Mean+S.D.)
1 101.8+1.73 99.410.59 101.2£2.10 98.3+3.17
2 100.0+0.84 99.1+1.96 100.1+1.59 98.1£1.05
3 100.7+1.71 99.5+0.68 99.1+1.70 98.2+1.82
Ref I° 102.6+1.37 102.0+1.91 -

NNANTT 2 WU EnFufiiamnduie 3 gas
Waifiud ax1ec wazgmngiivies JUSunm Isotretinoin
liwdsuudasaniéa LL@iLﬁaLﬁuﬁqmﬁgﬁ 45+1°C Wu
153Nt Isotretinoin 8ABIINABRGUTMINAREILEN

%88 (3082 2) uaadindsusnianuasanne lane
Unfuazannzsadaniuly 90 u lasldwuanuuan

o w A

@9sznindsuAesounudsuluiaseaaidaiuly

v

Ngunnivassy

A ' ] . ) A = o @
M139N 3 AMNUAIRNTINADRNIZNIILNUATN €] VI clindamycin phosphate LNaLﬂUVL'J 90 I

@3u % clindamycin % clindamycin faan 90 Tu (Mean+S.D.) (n=3)
Lfimé&lﬁ’m’]i“ﬂ@mad 4°C qmmgﬁﬁad 45°C
(Mean+S.D.)
1 102.4+2.46 99.7+1.18 100.2+1.83 101.5+2.81
2 100.4+2.41 99.4+2.52 98.9+1.52 99.1+0.38
3 101.4+2.43 99.4+0.52 99.3+1.41 99.8+0.33
Ref C°® 102.9£1.13 101.9£0.9 -

' o
o =S

A:I 1 o Q = g//
INANTN 3 WU ETUANWWITUNG 3
§03 WWalAUN 4£1°C, 45£1°C uazgannilvias d5unu
clidamycin lil@suudasannidun uaasindruandans
= a 1 -dl =3 £ >
AIRNINA a1z UNGLazan1zs Ll aAulY 90 Su
Tag'liwuanuuansiseninedSueTounudsuluy

o A & Mod Ay w
wammmuamﬂ’mqm‘vxgmmamﬂ

HANIINAFDLAMNAIENINNINILAINIWBENIILLFI
A & o @ a & oA a
WalnudSueniasaans 3 gg@ﬂmqmunﬁu

4°C Uaz 45°C UazgnnNvis namalsziluansnzms

mumwlaia pH mMTaanunitavasdsu msfana
o - 2 . o .

mMadasuudasvesiuazniuvasdrTuwudn pH venn

dfunnmInesey 1Ay 6 anaaszuziIAh

nagay T9iiu $297N1@281 isotretinoin Lz clindamycin

=l F!l#‘ o =)
phosphate IANNAIFNINATIEA HaMTIAANNRTATE
e 4 - & - a 4
@Fu wuhfisnneiiuni 3 gamnd Imsfouudas
“ da e e e o
anunitannidiawaisudSuiaTalng 9 anies (07190
4) gwmadasuutasvasduazndnsesdSunuin i
Ell a =) a o 04 > &) a = 1
M3Uasn wladsannidy Aefvasdsudadumniossan
& 1lataanszanadaaiLaNad "L&iﬁmwmmnamadag
mala g uazinduveduaanagasianiios nansUszidn
ANHUANNAIFNIWNIIMEANBIFITUNR T MmNl
Yiasaaa leun Ref I° waz Ref C° Lﬁmﬁﬂfﬁqmﬁgﬁ
ABINUINETUENT 2 dr5uldranudunsads any
“ o ¥ - 2 e a W
nita dnuusiolas Fuaznawvasdsuliasundas
a I ' =) ® = =1
i laswuiianunitaves Ref I° danunilags

4 Sy © a2
nganddunwawlas Ref C° Udranuniadiiga
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Aa

791 4 anwnilavesasdiusiouiisuiudiodsalanuiigunaiidng g Wuam 90 u

U

@3y aANunila aunitavesudazdrfudiofivlifanzdns ﬂ“?'iL'm’l@hdﬁ% (Ps) (MeanS.D.) (n=3)
Walsunanad (Ps) 4°C amnniivias 45°C
(Mean+S.D.) (n=3) 45 T 90 Tt 45 i 90 Tu 45 Tu 90 Th

1 320.1£1.31 299.04£5.51 291.94£3.31 291.2+4.27 313.04.17 291.247.27 303.614.72
2 311.2+3.28 312.2+5.06 324.5+6.33 312.1+£3.41 299.8+2.38 302.1£5.40 292.5+5.41
3 300.8+4.24 292.0£7.30 292.3+4.27 291.0+£5.38 302.046.21 291.5£5.38 307.6+3.98
Ref I° 440.3£5.42 - - - 437.6+£3.28 - -
Ref C® 220.1+£4.22 - - - 232.5+2.18 - -

HANIINAFDUANNAIENINADULEI
NANIIANBIAUAIRNINABUED VBIAILT

isotretinoin L8 clindamycin phosphate PpIFITUNS 3
ganduaan 90 Tu dauaasluanii 5

A19197 5 ANAUAIFATWABLEIVEY Isotretinoin WAz clindamycin phosphate ludnuilatAuliiduian 90 fu

@3 % Isotretinoin / clindamycin phosphate (Mean+S.D.) (n=3)
JuwIn Suft 45 Suft 90
1 100.4+1.23 100.5£1.13 100.9+1.82
99.7 +1.95 101.7£1.33 99.6+1.61
2 100.6+2.53 99.0+2.52 99.4+1.66
101.5+1.05 100.7£2.62 100.2+2.91
3 101.5+1.05 101.24£2.97 99.5+2.49
100.4+1.23 100.5+1.56 99.6+2.25

wuin Walwdnsududaussduian 90 Tu
ﬂ’%mmoﬁ";mﬁmﬁaagui‘lmiﬁuvlajLﬂﬁmuuﬂaomni'mmnﬁ
LN Ty wrasliifinind T inawdulanuamn
damnzsslasusadunmagiaiay 3 1dau vldiule
I dnSuRwamwndwine: Sanuamudauasldd
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