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ABSTRACT

Development of transdermal drug delivery system for

paroxetine

By Da hye Im
Advisor: Prof. Choi Hoo—-Kyun, Ph.D.
Department of Pharmacy,

Graduate School of Chosun University

Paroxetine (also known by the trade name of Paxil) acts a selective
serotonin reuptake inhibitor and is administrated orally. It is used to
treat major depressive disorder, obsessive-compulsive disorder, panic
disorder, generalized anxiety disorder and vasomotor symptoms. The purpose
of this study was to develop a transdermal drug delivery system of
paroxetine.

The permeation rate of paroxetine from patches prepared with styrene-

v
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butadiene-styrene and acrylic-rubber-hybrid adhesive with hydroxyl
functional group were higher than that of patches prepared with other
acrylic adhesives.

SBS with GICC 60, MIO and OSU provided high permeation rate of
paroxetine. GICC 60 was chosen because it is the most potent enhancer.
Acrylic-hybrid-rubber adhesive (Duro-Tak® 87-5028) with Labrafil M 1944 CS
provided higher permeation rate of paroxetine. While content, stability and
permeation tests were proceeded in the matrix with 10% drug load,
recrystallization of paroxetine wasn’ t observed.

In conclusion, it was feasible to make effective transdermal patches of
paroxetine by using GTCC 60 with SBS and Labrafil M 1944 CS with Duro-Tak®

87-502B at 10% drug concentration.
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Paroxetine (MAEHOZ Seroxat, PaxilO|l QUCHS HEHHE serotonin MES
AHMH (SSRIs)E otLIZ2 & LS HOICH [1].
Paroxetine2 serotonin0l Z&ot= =FfIIF ot COE 20 Z&dt:

serotonin ==Xl (SERT)S EAHES HSIAAHA & 22 s UEHHH 2=z,

2T, SEHM, ABES 2 F ¢ =0 MEEMH, Ol=
FOAOIA SEEAS XZoHI| R Mg sel=AgTt [2].

Paroxetine2 Z7E S &S FM=Z THMDLD JA2B, LY 2 =8
30mgOICt [3]. Paroxetine® <AZ20AM 2H3 SoHZLE2HHIA FIOEEQ Xt
CHARDE OIRXID[4], SFAUIANE Egst Moz 2rg
gHol &0l =037 SOt paroxetinel 64%= AHSZ, = EE2=2
BHEECH [5]. Paroxetine® 2tOIA  CYP2060 2o CHAtE Dt SAIG 0l
ZEGHH LMot CYP2060ll 2o CHALE = &8 & SAS &l SEE}S Al,

/\l—§|.j;“ St 9_%0!:9_

ur

ESTE SIAA X 2= SHS UEYE = ACH [6].
Paroxetinell =22 ®E&A gerotonin MESx LHAES =S ABAHY

serotoning &ZE0 JICIotH XS, HHl, & 08, =8, 2HsS, 58,

slls, &84, =88 S92
MEAHE 83 AMA 2E, A2 235 0ld &, M £ UE /A2 ¢

ES KRUSHC. S0IHM9Z paroxetine =2 SAA MZE SO LHEHLID [9,

10], EHO paroxetinel sTJF SotolH AlE & 28 SAH0| LIEFHCH, oFX| 8
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Paroxetine hydrochloride hemi-hydrate2 ZSZ2Y0UHA &0t ALZ0HULE.
Duro-Tak® 87-502B, Duro-Tak® 87-9301, Duro-Tak® 87-2054, Duro-Tak® 87—
2074, Duro-Tak® 87-2510 1 Ouro-Tak® 87-6911 (SBS)= Henkel Corp
(Bridgewater, NJ, USA)OIM StACH. Propylene glycol mono laurate -
type Il (Lauroglycol®  FCC), Propylene  glycol mono laurate -
type | (Lauroglycol® 90), Propylene glycol dicaprylate/dicaprate (Labrafac®
PG), Polyglycerol-3 dioleate (Plurol oleique® CC 497), Oleoyl polyoxyl-6
glycerides (Labrafil® M 1944 CS), Linoleoyl polyoxyl-6 glycerides (Labrafil®
M 2125 CS), and Laouroyl polyoxeyl-6 glycerides (Labrafil®M 2130)2
OrE AFAFOIA 22 5204, Sorbitan mono oleate (Span® 80), Polyoxethlene
sorbitan mono laurate (Tween® 20) 2 Junsei Chemicals (Japan)OilAl 2 25HRACEH.
Polyox|-10 oley!l ether (Brij® 97) 2 Sigma Chemical (St. Louis, MO, USA)OllAl

2254204, Mono/diglyceride of caprylic acid (Capmul® MCM C8)S ABITEC

D:O

Corp (Columbus, OH, USA)OIA 2BHHCH. Isopropyl palmitate (IPP),
Diisopropy!| dimer dilinoleate (IPD), Isopropyl myristate (IPM), Ethylhexyl
palmitate (OP), Caprylyl eicosenoate (EC0-8), Ethylhexyl hydroxystearate

(OHS), Caprylic/capric triglyceride (GTCC 60), Diethoxyethy!| succinate (DES),
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Hexyl| laurate (HL-R), C14-18 alkyl ethylhexanoate (MI0), Diethlhexyl
hydroxystearate (0SU), Isotridecyl isononanoate (TN) and Octydodecyl

lanolate (0DL) & Croda (Parsippany, NJ, USA)OIA RLGHIHCH. JIEN 2 Al

—/

u}

bl

=i

rr

ANt SS2Z AFEGHAULE.
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2.2.1. Paroxetine free base22| HEt

Paroxetine hydrochloride hemi-hydrateE =20 =02 =, 1IN-NaOHE

paroxetine hydrochloride hemi-hydrate2l 110%0 cliEdl= L2 FH

ol
MM
00

i
o

K
o

AZICH. gt ADl= S0l 2242 slurryIt MELZ =0, SH0l 240t 2 HIHKX

wEtE =1 ethyl acetate S 2 0| USEIIE JICeltt. &0l

T

LEA S,

Eds F2E ZMII0 21 OAl 22EIIE JICet. M0l 1D H=oH

=cl&™, dls2 =10 AMASZ2 vialol FetCh. 02 vacuum drying ovenOl A

S HXARICH ZXHE ge

AEH S| paroxetine free baseldt & O &ICE.

2.2.2. paroxetine &I IHXl HI=E
VialOl paroxetine free base, ethyl acetate® magnetic barZE

paroxetineOl Ct =S MK wEH AI2ICH (&3t =&M Hl AS0lA

0t

rr

=X 5%E ZESECH). XIS HZX formulation2 table 1. O Form A-

LIEFLHRACH. ParoxetineOl CF =9 pressure sensitive adhesive (PSA)S

=)
x

1.5 = 2AI12 W8t AI2ICH. Release liner0ff 0|2 =11 casting knifeE O|Zal

casting =, &=20M 52, 80C ovenliAd 202 AHZTZAIZICH. Polyethylene
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Backing film (CoTran® 9722, 3M, USA)S PSA matrixOl £=A|H IHXIE 2HEC}.
SBSSl A= &H=HMIJF Otel SBS polymerE OlME IHXIE 2= A

ANZ3R D, OlKl TE formulation= Table 2. Ol LIEFLHRALCE.

2.

N

3. Eal AE

oo

J

Flow-through diffusion cell system& multi-channel peristaltic pump
(IPC-24, |smatec, Switzerland), fraction collector (Retriever IV, 1SCO, NE,

USA), circulating water bath (Jeio-Tech, South Korea)? flow-through

o

diffusion cells2 Sd&Ch. 222 diffusion cell2 S JH2 &S JtXL
UAM, 0O BZOUAM fraction collector2 Olsg = UA otd, WP
AF0l 0.015 2Ixlel AelE2-NFf §E82 HAZLHON UCH. Diffusion cel 2 HHE
FE22 228 AZEHH UA cell2 37C2 AL UM, diffusion

cellQ EHAE2 2cm?, LI= 2 5.5m0/CH 22+2| diffusion cel 0l pH 6.02

Olah 2t=ZM= IR, cell ot 2HE magnetic bar0l 2IoH 2 &0l Wt

Hairless mouse= diethyl etherE XIAtE Ol&dES Floi &€ 0OHFAIZI =,

oI JIRIE Ol LSS YHUHCH, 9H W I20lA Hob XXz &
222 MAHstCH. Ag & IHXIE &2t hairless mouse skinOl & 8 =,

diffusion cel 0l patch ¢! skin - top cell =MZ 22l clamp&

PN
o

J
>—

[2ICk. Sample2 fraction collectorOIA 4AI2 2HHOZ  24A12F S0t

HHECH. 20 & sample® high performance |iquid chromatography (HPLC)
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system2 O|&Z0dl| 24 8tC}.

2.2.4. paroxetine &1L DHXIS &2 =3 & F

Paroxetine MXIZ 4en® 2JI12 X2 MM L linerQ 2H

U
I
0x
]
a

IHXl= magnetic baril oA S2lHOH 210, ethyl acetate 10mI=2 FStCh.
0l 30=2t =St HMelst &=, 2A12F A% Z6tH wbBE Al2ICH. B0l Z2UH
0l M= methanol 2 10080 Sl & AI2112, nylon membrane filter (Whatman® 15mm,

0.45um)E 0Ol&d HZ21, HPLC system@Z =2AM&HCH. PatchE 3l4=0dll matrix2

Paroxetine2 UV detector (SPD-10A), reversed-phase C18 column (4.6 x
150mm, 5um, Gemini), pump (LC-10AD)2} automatic injector (SIL-10A)E=Z2

PAHE HPLC system (Shimadzu Scientific Instruments, MD)ES O|Zdf =4

o

Ct.
UV detectorl &S 210nm, flow rate= 1Iml/min, injection volume= 10ul Ol ,
column &= 30CT=Z2 SAAIZICH. &a AE 24 A0 0ls4&2 pH 3 phosphate

M

—/

buffer (10mM NaH,PO4): acetonitrile = 67 : 332 HIE0I0, && A

HT

AOI= pH 3 phosphate buffer (10mM NaH,POs) : acetonitrile = 63 : 372 HIE=2

SEC},

[

HT

2.2.6. Ultra violet - visible spectrophotometer
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HPLC system2| UV-detectorE AIE3dtI| fIHM <= SA0

20 Uv-visible spectrophotometerE O|Z0dll paroxe

A

ot
=

= Ut

Ot QU Paroxetine2 methanol &

Ch.

Xt X 5t

[ i

b

nio

methanol Bt HlwWatod I =

=Xoll LIEFY spectrum@ =210 HPLC system
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3.1. HPLC spectrum IIF&F & EH

UV-spectrophotometer® =& ZWE 0|0l HPLC systemOl AFE D=8t OHE
gtE €= = UYL, Fig 1. Ol spectrum= LIEIUHRUC. =2 SEEE
LIEFLHLE 210nm@t 295nmE 212t HPLC systemOil &=6t1), spectrumsS H| wloH
S 0 Z2UE Fig 2. Ol LIEHHRJACH. HPLC spectrumel peak®t base [ine
S Hluol 210 210nmOllA 242 & SHALC
3.2. Aot IE20l OIXl=s g9

20 oL, U=2W M 2ASIIAS ASHEH=ZE S Est RS0
Shs E2 I 00X 20 ZI HIIHNAM HEBS ZHME HE6t=
A2 i* =SK5tct. MetM, styrene-butadiene-styrene (SBS), Ct&eh 2ts
JIE Jt&l acrylic EEAMO  10%2l paroxetineS &Itot®d FHES HlL
HE UL, FUE 2 hairless mouse skins 0lEd A& AN, &8 ZFWE Fig
3. Ol el A& acrylic &AM AHY L 25 IIE Table 3. 0
RIAIGHCE. Duro-Tak® 87-502B2 SBSE OI&3H 2HE patch Form E, F2l £E0|
CtE acrylic §&MECH =H LIEFRICH.

SBS polymer£ OI&0dl patchE =0 FUES HIWE M, SN otel B
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v, 28 & &
Paroxetine &Il AUSAHGAIABES AHAFHA EN FSIMHOUH =2 2D
2o X MAHE St M EFEHMA S FIHS SH=#0l AHE

QEICH Ol 2 22, SBS 2 Duro-Tak® 87-5028 HEME AIR GtAUS O,

O

Duro-Tak® 87-9301 HXHME A& JIE2 Sai[21]00 o A4Ys S0 =X

O
I
m
I
rr

=1 e € = JUCH. E8h, oIl Fu SHHME FOHGHA

paroxetine o ENSS H= &4& A2 £ U=0, E=H SBS 2 Duro-Tak® 87-
5028 Off 22+ GTCC 60 1t Labrafil® M 1944 CS 2 OIS O, EVE A0
02 SSXH LIESCEH.

Oldst 4222 2t WX HMHOMAMN 2L A=SHE

=
>

it
10
ll
=

o
°

MZEe &0l LEHLHA A HE0 MZ2E AMME FO0HotHLE, A=°
stets BSIAIY ZQEIF QICH £ 2 2d&Ee=2 WX MHA giEe=z
I eHU2E= cold flow &0l JU=0 [22, 23], HFLAES SIHA
SBS £ OI23 °t= patch OIlAl 0l218 &0l LIEHGCH [2tA Duro-Tak® 87-

5028 2+ Labrafil® M 1944 CS £ AI25I0 ZI A2 MNLAAHS BN,

SR Ctest &2 dSAAE0 paroxetine2 =2t ARIF OIFZB 22U

(24, 25], ZI IHXI HMAO CHst SH3= L0l OIRXIX £UCEH. BHAICH

:H
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& 0t

paroxetinedt 22 223 XzMZe= Y AI S+ HMAHMO CHE
Ol B CH[26-29] .
Ol &¢It paroxetine2 0/&& JI ASHSAIAE
UCHD M2tEICH,

A
Z230lL40t &30 2 =+
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Paorxetine 2 &HIl S=HMH M JHE

EH Paxil)2 HEE gserotonin MEL dHMZE 2SS, H

o Ar=2EC 2 d79 2H2 =2 342

Paroxetine(&t

SO0E = paroxetine S &1l &
butadiene-styrene (SBS)2t 0id &F2 acrylic 2 &

OIEN ZO SuEE =d 2 HlWolACH SBS 2 Hydroxyl Zs JIE
D acrylic-rubber—hybrid &=ZH  (Duro-Tak® 87-502B)JF C+E  acrylic
IRSUEAM F&S HluolE2AS Mol= SBS

SHEC FUSEI =UACH

0l GTCC 60, MIO, OSU E AMtE & &= & gd
o

gget 1 S8 SUE UHEHHN OEHERUCEH Matrix W <=2 S 10%2

nﬁ
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Table 1. Formulation of paroxetine PSA screening test

Form A B C D E F

9301 2510 2074 2054 5028 SBS

Paroxetine (10%) 0.1g

PSA (90%, dry

1q) 2.73 2.36 3.15 2.03 2.30 1.72
g

Ethyl acetate 1.27 1.64 0.85 1.97 1.70 2.28
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Table 2. Formulation of paroxetine with SBS polymer

d4=2 &

Paroxetine (10%) 0.1g

Enhancer (5%) 0.05¢

Liguid paraffin (10%) 0.1g

SBS polymer (23%) 0.23g

- Kraton D 1102 TS

Escorze (52%) 0.529

solvent CHCl; 1ml + Hexane 0.5ml

XD
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Table 3. Trade name and chemical component of selected adhesives

used in the study

Trade name Chemical component adhesive matrix

Duro-Tak® 87-6911 Styrene - Butadiene - Styrene (SBS)

Duro-Tak® 87 - 5028 Acrylic - rubber hybrid with hydroxyl

functional group

Duro-Tak® 87 - 2054 Acryl with carboxyl functional group

Duro-Tak® 87 - 2510 Acryl with hydroxyl functional group

Duro-Tak® 87 - 2074 Acryl with carboxyl and hydroxyl functional

group

Duro-Tak® 87- 9301 Acryl without functional group

2
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Table 4 - 1. Summary of the effects of enhancers screened at the
level of 10% drug and 5% enhancer load in SBS (Duro-Tak® 87-6911

and SBS polymer) matrix and Duro-Tak® 87-502B matrix (n=3)

enhancement effect*

enhancer
SBS 5028
control 1.00 1.00
L90 0.98 .11
L FCC 1.18 1.08
POCC497 0.76 1.16
L PG 1.07 1.03
0P 1.21 1.00
| PP 1.26 1.18
| PM 1.18 0.92
|PD 1.19 1.03
brij 97 1.14 1.17
ECO-8 .11 0.92
0SU 1.45 1.10

* Enhancement effect
= flux with enhancer / flux without enhance

bl
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Table 4 - 2. Summary of the effects of enhancers screened at the
level of 10% drug and 5% enhancer load in SBS matrix and Duro-Tak®

87-502B matrix (n=3)

enhancement effect*

enhancer

SBS 5028
Tween 20 0.79 0.98
Labrafil M 2130 1.32 0.85
GTCC 60 1.48 0.59
MCM C8 0.84 0.98
OHS 1.00 0.95
Span 80 0.92 0.88
Labrafil M 1944 1.19 1.21
Labrasol 0.50 0.77
Labrafil M 2125 0.99 0.96
DES 0.91 1.18
HL-R 1.23 0.62
MIO 1.47 1.00
N 1.32 0.94
ooL 1.17 0.88

7
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Fig 1.Spectrum of ultra violet - visible spectrophotometer
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Fig 2.HPLC chromatograms of paroxetine about different wavelength
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Fig 3.Permeation of paroxetine from different adhesive matrices
10% drug load (n=3, mean =+ S.D).
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Fig 4. Permeation rate of paroxetine from different tackifiers at
SBS.
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Figh Effect of enhancer at 10% drug and 5% enhancer at SBS adhesive
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