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Preparation and Release Properties of Oromucosal Moisture-activated
Patches Containing Lidocaine or Ofloxacin

Hye Sun Gwak*, Yeon Hwa Song and In Koo Chun’

College of Pharmacy, Dongduk Women’s University, Seoul 136-714, Korea
*College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
(Received August 26, 2005 - Accepted October 21, 2005)

ABSTRACT-This study was aimed to design and formulate the moisture-activated patches containing ofloxacin and
lidocaine for antibacterial and local anesthetic action. The solubility of lidocaine at 32°C in various vehicles decreased in
the rank order of PG (759.5 + 44.5 mg/mL) > PGL > IPM > PEG 300 > PEG 400 > Ethanol > PGMC > DGME > PGML
> OA > Captex® 300 > Captex®™ 200 > water (4.0 + 0.1 mg/mL). Ofloxacin revealed very low solubility, which the highest
solubility was obtained from PEG 400 (18.7 + 6.3 mg/mL) among the vehicles used. The addition of lactic acid increased
the solubility of ofloxacin dramatically; the solubility at 5% lactic acid was 133.7 + 9.7 mg/mL. As 2-hydroxypropyl-f3-
cyclodextrin was added at the concentrations of 40, 80, 120, 160 and 200 mM, the solubilities of lidocaine and ofloxacin
were enhanced up to three and two times, respectively, with concentration-dependent pattern. Gel intermediates for film-
type patches were prepared with mucoadhesive polymer, viscosity builders, lidocaine or ofloxacin at pH values from 5 to
7. Gels were cast onto a release liner and dried at room temperature. Dried patch was attached onto an adhesive backing
layer, thus forming a patch system. Patches containing a single drug component were characterized by in vitro measurement
of drug release rates through a cellulose barrier membrane. The release study was carried out at 37°C using a Franz-type
cell. Receptor solutions were isotonic phosphate buffers (pH 7.4). Samples (100 uL) were taken over 24 hours and quan-
titated by a verified HPLC method. The releases from all tested were proportional to the square root of time. The release
rates were 0.9, 157.3 and 281.7 ug/cm?min'? for the lidocaine patches and 19.8, 37.2 and 50.7 pg/em*min'? for the oflox-
acin patches at the concentrations of 0.3, 0.5 and 1%, respectively. The release rates were dose dependent in both drug
patches (R* = 0.9077 for lidocaine; R* = 0.9949 for ofloxacin) and those were also thickness-dependent (R? = 0.9246 for

lidocaine; R* = 0.9512 for ofloxacin).

Key words—Ofloxacin, Lidocaine, Moisture-activated patches, Solubility, Release

5ol olzepy PG 5 7
P SHAEE A9 &
o} o2 $l8) A=
149 SRS §A8 2o] A)5o]
#3je] A77h o] g, 7213} HEl
3 olEAlS o)g sl ol T e AR
S 9@ An AS0] AUHJCL o)F AFoh of
B el A gel 58 7Pse Het A Aol
279 Qout et AsEe] FhrlAl i b
AEA T o] e W AEe| 2EA Amo} 2

do) 9% Az Aol
o] Fol7} ngy

SHIE A&HOR

Y

(e

(=

iy

j
i

T =Rl A3 & | Azt A =
Tel : 02)940-4523, E-mail : ikchun@dongduk.ac kr

o]L: o

=

417

ngjoie] Fastgol el B
Ao}, i, YA 292

o] 7)o ulske] niEE]

I3} gas

weha] o] AoxE Gantrez® AN-139, Natrosol® &
Carbopol® 4 788 1l FRAR JHtal 2-5| =5 A
T2y AZRYAEUHPCDIS 29 71834 2 &
AR AfEste] St viE] 9 X5 2ol TR
I o o Soddell AAREol
e PEY B3 dFHAE Azt stk 1 7| %A

o)
Py



418

M

F2A 7F B4 T HA=IRIF L EFAMY] &3
EE A% Az HEvRIG LESAM] OE HFHE
o] HEPIE AE3

SR

P -

=Tl Q ZEAFIE Sigma Chemical Co.(H]=)oA
TUT RS AREAT SAEe Z2gAFeFEe-go]
E(PGL, Lauroglycol® FCC), Z2ZUZFE|ER 7= o]
E(PGMC, Capryol® 90), HolZAFFr oo
(DGME, Transcutol®), Z@]ojldAZFER =T E
(PGML, Lauroglycol®) (Gattefosse, L), T2HallZ7]
F Y=gy o|EIIEH 0| E(Captex® 200), A
t7lzE ol 2/ 71 o] E(Captex® 300) (Abitec Corp.,
Columbus, "]=), Hlg|2E o] AZZH(IPM, isopropyl
myristate), Z2HAF2]F(PG propylene glycol), &2
A=Z2)Z 300(PEG 300, polyethylene glycol 300), Z2]
ZAZFEF 400(PEG 400), SHLLIE(0A), 2AHLA; 1,
3 2 5%) 52 AHESIHTE. HPCD(American Maize Co.,
o=y BARF 130090 & ARgsilth o EVEE, v
&2 HPLCES AMSSIA L, Aiboleizg, <4t 9418t
UEF, &g, d2pSAIRFE, 7199 52 Al 15
A eFS ARR-EIAT). Gantrez® AN-139 copolymer(PMVE/MA,
ISP, H]=), Natrosol® 250(hydroxyethyl cellulose, Aqualon,
ul=t), Carbopol® 980 NF(BFGoodrich Co., PIF)E A%
SAERE ol ARSI B AATE 7RI &
7 A Z74X] (Blgastat, London, F=NE EIAA 18 MQ
ol A& ARSI ABTE FAME-E AMEEITH

A A2 rFE 7 Z(SLC-100, Intelligent pump, Samsung,
=, AZE712 LC 90UV detector Perkin Elmer, ¥},
715X Z Varian model 4290 integrator, ©]=}), Valia-
Chien F3}A] 2] (Crown Bio Scientific Inc., P|=), T&=
A(FCDS-900C, Labfine Instruments, 3+=), 2 X -8
A (Karl Kolb model 171:100, =<, FAIUZ 02°C),

— =,

homogenizer(ART-Micra D-8, ART modern Labortechnik,
=), UE0] 10 x 10 cm(Z}2 x ARR) HEZFolE 32(F
A5, 4 2 3mm)yE ARSI

HPLCHo 2|8t 28 24

7R 44 Jojr] BHSZ = Radial Pak insert
(Cis, Waters, P1=1)7} 2 pBondapak Ciz ZE(10 um,
3.9 x 300 mm, Waters, 91=)E AHS-3laL, ol 52 2E 0.05

J. Kor. Pharm. Sci., Vol. 35, No. 6(2005)

A - S} - AT

M KH,PO, &= (pH 5.9) - oHEVEH - vehs S
(50:30:20, viv)& 23 2 1.5 mL/ming F3AA 373
210 nmol|lA F& AZefETHS] DaAAu 2R st
Atk HFEFAoTE FehSA|F2] g4 e H (20 pg/mL)
50% wEhe 898 ARSI

SEEA] BAE 95 ZH O 2= Radial Pak insert
(Cis, Waters, "1=5)7} & uBondapak Cig ZH (10 um,
3.9 x 300 mm, Waters, "]=9)S AM&3la, o|FFo 2=
0.5% EzoldolRl(pH 2.5 AR 3)4). opx EY
EY Fgl(82:18, vW)E 21 F 1.2 mL/minE 5]
A 34 293 nmellA] Qe AZntETe] TR 2 HE
ARt WRERN o 2= F1921(100 pg/mL)] 50% W
g 898 AHg-siIT ’

+Z X 82| 8z &

Hlo|gol £59] SAIE 1mlY ¥, RESAMI =
711 Z47he 4 A Y& & A 320 48A]
7k ol e 3 AXEL FAAE 7 045 ume] FE
#)¢1E)(PVDF, Whatman, 9=)E o#A3IHch 2 oJF
100 pLE sl B 10mLE ol 3Asla, Dad vt
ThA] o] o 100 pLE FH3le 10mLE 294 AT T
HPLC o2 2435t

HPCDOI| 28t 7185 AIE

200 mM HPCD -2 ZA|5l 2542 BAIZOR 3§
A3lo] 40, 80, 120, 160, 200 mMe} HPCD &9 1mL¥
< ZAIEATE 7 HPCD £ 1 mLol| LE5AM] Ee= 2
IRl Zt 94 e Y3, 32009 FFg 7oA
4877 Bt ZIAA L8] HHo| =EEEE 3tk 2
ool 100 uLE FH3le & 10mLE ¥o] 43, Fof
gl oA o] 4 100 uLE FH3t 2e9A 343 3 HPLC
Hog BAEgt

sl=2do| M=

v 7] & 60mLE 8l 95-99°CE 71E 3R A
Gantrez® 2% 7hetod oF 158 A= 24 IRAVOIAE
AojA g2 gQoz STt FollA Ax8] WA 71
A] Carbopol® A27H WOHA & SRAGo|ARZ KAk
Ztk. 30°C A=E W72 ¥ Natrosol®# HPCD &3H&
< 4% YoriA AFo] A7|A] BEF A TR
th e SHsl] SdE FARE BE ¥ 60g2 8
ZAA. pHE £9% T 2mol/L NaOHYo& s}
 pH7F HEE 2339t LEEARI0 FERle



SBEAR B 2wkl B S 8

90% SNEHE 10 mLol| =0]3 40°CE 7}-¢ =24 ¥
o] Z Aol A%t

& ASY mFel M=

Azg B2 AL ol @3ty & g HFHE v
TAYE Az BHY UAE AR A A Bl
A|(Gelroflex ALU-PET 100p-2S DR, 3 M, nl=t, Za]o)
g 989 % "ol gFnly AYS skl ] Hg
AE Ag &4 ggA) 9o 48 28)2(DSP GR
Reagent, Duksan Pharmaceutical Co., 32 1A €
ZHES FHI FH ol dFsHA ZAHAAAL =
BAE T0°CE 78 FoA 7+ & 2843ty @718 o
= HZEIE UiSo)] AFo] AR s ZALEA &
HUH T, EFARE 58 =
FEA HEF MM EXEUTH =X 5 H20A] 484
7 AR Rsl AxIEE 3t Axd fFHE WA
ZHE @asle] T} FAE 29g5la, dA 788 AT
go] BB M, = 289 F43AhE XA (Scotchpak
1109, 3 M, "=, ALH=7] & 2
FGE )l el ojRel Axd EY AHE LA o
£ 71EE0|2 Ho] &G

Ty
278 A

WEAH
REEo|7l £ 73 FFHERH WEARS S8 WA,
Tz Ao 2EE FLFE £FAA 3TCE FABLL,
receiver cell 92| openingS EZ Al AEZQOA B
(Diagnostics®, Sigma, #|=hHo2 B3}, AxH HHE 7t
Z AZ 27t 1.2ceme] AR R b A XA SiEe
o ool B 144 uLE HolEy F3 v dER
22w 9o Y donor cellE UEAIA vl 3%
stTh. Receiver celll= AN O =2 5mLe] pH 7.4
F &AL I, B A R IEA 100 uly
FHatd e Fo] WFEFEAEIEIIR]: RS A3
2 20 pg/mL, LEEARA: 7HH9 100 pg/mLyz o] 2l
£ EFgE E o] o 20 uLE HPLCE A3l FAE%
< T3tk

rO koo J

o rx o

[N
A}

i
kd
Bk

BAMHo| HE

F=7iRlY gale 24 2 IE A Sl 488 HPLC
Hollde WREFEH2A sRSAIRPA 2 (20 pg/mL)
O

T A A % BE B 419
605t Fzapl FelERes WE 5 v

Bl
& ARciEage) ATAARRRY AP 28
T R?=0.99949] =3k 440l Lot

SESAY Sele 54 A 3
HPLCHONAM = WREE 229 700 oF S
EE LS seEdel FEsh EeEsien BHEd F v
AEEC] G gtk EF R’ =0.99982 4~20 ug/mLe]
HelelA Faet AddS et

FEo dd 84 T fsIRIYG LEEAMIY E3=E
Z243te] 2 A3E Table 1o YeRAATE 4 2 v
24 F F=TRIY BEE 43 A WA LE PG
>PGL > IPM >PEG 300>PEG 400 > Ethanol > PGMC >
DGME > PGML > OA > Captex® 300 > Captex® 200> E¢]
golglem, PG 7% °F 759.81 mg/mLEA 7HE Zi}.
oMo falvE 9F 3.5mgmL, JEhEolAe] filne
oF 213.61 mg/mLEA FoA] B ule} Zo] H|A &4
Fo|A L L3nE Bl FavFAR AEHT s
AYL 5%z ol FAFM B 60mL Foll 71k g
T2l 9k 600 mgo| At

AW 1, 3 2 5% A QEFFAMIG fIEe

it

Table I-Solubility of Lidocaine and Ofloxacin in Various Pure
Vehicles at 32°C

Lidocaine solubility = Oftoxacin solubility

Vehicle (mg/mL) (mg/mL)
Water 35+£0.1 2.6 £0.03
PGL 597.8 £ 50.0 0.5+£0.1
IPM 415.4 +40.0 0.02 +£0.01
PG 759.5+ 445 32+ 1.7
PEG 300 382.7+21.5 2.3+0.1
PEG 400 2892+ 114 18.7 £6.3
PGMC 1472+ 4.6 26+0.5
OA 102.5 £ 0.7 0.2 +£0.01
PGML 1058 £11.7 3102
Captex 200 66.6 £4.5 0.1 £0.01
Captex 300 70.0 + 8.6 0.1+0.01
Ethanol 213.6 £15.7 1.8+03
DGME 131.7+1.2 39+1.0
1% LA -9 354 +0.04
3% LA - 95.6 £2.2
5% LA - 133.7+9.7

Data were expressed as the mean + S.D. (n = 3). “Not determined.
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Figure 1-Effect of HPCD on the solubility of lidocaine (@) and of-
loxacin (A) at 32°C.
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Figure 2-The release rate of lidocaine from various formulations.
Lidocaine 600 mg without HPCD at the thickness of 5 mm (@);
Lidocaine 600 mg with HPCD at the thickness of 5 mm (O);
Lidocaine 600 mg without HPCD at the thickness of 4 mm (A);
Lidocaine 600 mg without HPCD at the thickness of 3 mm (A);
Lidocaine 300 mg without HPCD at the thickness of 5 mm (H);

Lidocaine 180 mg without HPCD at the thickness of 5 mm ((]). Data
were presented as the mean = S.D. (n=3).
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Figure 3—Effect of pH on the release rate of lidocaine from lidocaine
patches. pH 5.2 (@); pH 5.7 (O); pH 6.2 (A); pH 6.7 (&).
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Figure 4-The release rate of ofloxacin from various formulations.
Ofloxacin 180 mg without HPCD at the thickness of 5 mm (@); Of-
loxacin 180 mg with HPCD at the thickness of 5 mm (O), Ofloxacin
180 mg without HPCD at the thickness of 4 mm (A); Ofloxacin
180 mg without HPCD at the thickness of 3 mm (A); Ofloxacin
120 mg without HPCD at the thickness of 5 mm (Hll); Ofloxacin

60 mg without HPCD at the thickness of 5 mm (C1). Data were pre-
sented as the mean+S.D. (n=3).
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Table II-Release Rate of Offoxacin from Various Preparations
Ofloxacin HPCD  Thickness of hydrogel

Release rate

(%) (mg) loaded (mm) (pg/em?/min'?)
1 None 5 93.6+3.8
600 5 50.7+1.6
1 600 4 329+2.1
1 600 3 25.1+24
0.5 600 5 372+x6.1
0.3 600 5 19.8+2.9
Data were expressed as the mean £+ S.D. (n = 3).
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