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Long-Lasting Muscle Relaxant Effect of Patch Containing Centrally Acting Muscle Relaxant

Sang-In Yang, Ha-Young Park, Sang-Ho Lee, Seung-Jin Lee, Choon-Gon Jang, Wan-Suk Lee*,
Young-Hee Shin*, Jung-Ju, Kim* and Seok-Yong Lee”
Lab. of Pharmacology, College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea
*Pharmaceutical & Health Research Institute, Amore Pacific R & D Center, Yongin 449-729, Korea

Abstract — Due to its profound intestinal first-pass metabolism, oral eperisone hydrochloride produces a very low bio-
availability, and a very short muscle relaxant activity. To improve the efficacy and compliance of eperisone, we designed a
new dosage form, the transdermal patch and evaluated the muscle relaxant effects of this patch in rats. The muscle relaxant
activity was assessed by measurement of forelimb grip strength and hanging test in rats. The transdermal patch of eperisone
hydrochloride showed significant muscle relaxant activity at 0.5, 1.5 and 3 ¢cm?200 g rat (1.39, 4.17 and 8.33 mg of
eperisone hydrochloride/kg, respectively) in a dose-dependent manner and the effects were lasted over 24 hours. The oral
eperisone hydrochloride showed significant activity at 12.5, 25 and 50 mg/kg in a dose-dependent manner, but the activity
was within 1 or 2 hours after administration. These results suggest that the eperisone hydrochloride is absorbed efficiently
from transdermal patch and the patch can exert potent and long-lasting muscle relaxant activity. This transdermal patch will
increase the efficacy and compliance in the clinical use of eperisone hydrochloride.

Keywords [ Eperisone hydrochloride, transdermal patch, muscle relaxant activity
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Tabie I - The composition of transdermal patch of eperisone hydro-

% 7P A% HE grip strength? SIS
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LS Halle] W08 $-g3lo] Axlaisint A7 nigt
oA 40 cm Yol AXE 40 cm Zo)2) W3 HA) o] F U
I® i2e)A g F HO Y5 ot Bt 7)ER whet
0~52] 69AIZ 3] V559 (hanging score)s H7l8hiL
(Table ID) F7} viete)] @ojzl wjzkx) 2] Alzke: S4sdrt. A

A &S el & OA%‘— 29 AAYR ol FsAY 30% o)
Zof v 9l 7% hanging timeS 30%% EAISIICh

=
A= FFTEF AR BAIBICH 72432 Student's
ttestS A3t EAISIICH

HEAL

Patch S0{0] o[8t Zo[2Hatg

Patch Fo3olld] A&7-E 0.5 cm?(0.25 mg), 1.5 cm*(0.75 mg),
3em¥(15mg) FAT T FHE Yol A

370l oFEFE grip strengthts 217} 549.1+245¢g
(n=19), 548.0+188g(n=17), 549.3116.6 g(n=17)°]3{}.
patch ¥4 3 1ARE ZA] FFofdel| niale] 242} 3.44%, 6.33%,
3.62% o eHAl Zastalom oAzt Al 247} 18.71%,
27.81%, 36.03% 7rAdlo) H1uke-x]o] Talgon, 2447t
ZBIA7HA] H DS 9} FAFEE 22 grip strength ZHA7F
FAERY. 2447 BF F patchE AASG L™, patch #)A

Table III - Effects of eperisone patch on the forelimb grip strength

chloride of rats
Ingredients Contents (mg/50 cm?) Patch Patch size
Ex srisone HCI 25.0 0.5 em® 15 cm’ 3 cm’
Prcpyleneglycol monolaurate 12,5 Control 549.1+24.5 548.1+18.7  549.4x165
D:ethvleneglycol monoethylether 12.5 after attachment
dl-] /Ie%nthol . q.s. 1lhr 530.2+28.8* 513.3+17.2*%  529.4+19.7**
Aurylic adhesives q.s. 2 hrs 514.6+24.7%%  4959+15.6%  497.6+17.4%**
3 hrs 482.5+19.9%%* 453,6+16.0%** 443.8+:19.2%**
Table II - Hanging test scoring criteri 6 hrs 450.3+21.1%%*%  417.9+17.3%** 390.7+14.1%**
N ging test Scormg criena 9 hrs 431.0£22.1%%*  395.6+12.0%** 351.4+17.9%%*
Score Criteria 12 hrs 459.4+32.4%%%  403.5+12.0%** 350.9+14.9%**
0 Fell off wire within the 30-sec test period 16 hrs 458.0:30.5::: 423.4111.5::: 366.4114.4:::
1 Held on in some way for 30 sec 24 hrs 4452+23.8 412.1+22.1 382.2+15.6
2 Held on with four paws for at least 5 sec after detachment . . N . .
o Held on with four paws and able to place tail on the wire 1 hrs 494.8223.3 497.4x21.2 450.1+21.6
3 for at least 5 sec 2 hrs 505.9+24.9* 515.5%+24.5 481.9+22.0%**
4 Held on with four paws, able to get tail on, and traveled 3 hrs 523.4+21.2 531.9+20.5 523.8+18.1
along the wire in either direction for at least 5 sec 4 hrs 506.9x19.5 5351x19.7  516.1+20.7
5  Traveled to one of the vertical points within the 30-sec Each value represents the mean=S.E.M. of 17-19 experiments.

test period
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*P<0.05; **P<0.01; ***P<0.001.
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Table IV - Effects of eperisone patch on the hanging time seconds

Table V - Effects of eperisone patch on the hanging score in rats

Patch size
Patch
0.5 cm? 1.5 cm? 3 cm?
Control 4.07x+0.2]1 4.25+0,14 4.36+0.20
after attachment
1hr 3.73+0.25* 3.94+0.34 4.14+0.33
2 hrs 3.60+£0.38 3.56+0.38* 3.14£0.48**
3hrs 3.47+0.26**  3.38+0.39* 3.00+0.46**
6 hrs 2.87£0.26%*%* 2.81+0.34%** 250+0.44***
9 hrs 2.67+0.25%*%*  2.50+0.26%** 2.07+£0.35%**
12 hrs 2.7320.23*%*¥*  2.38+0.34*** 2.00£0.35%**
16 hrs 2.80£0.22%** 2. 75+0.28%** 236:0.31***
24 hrs 3.00£0.28*%**  3.13+027%** 2.43+0.44%**
after detachment
1hrs 3.84+0.29 3.75+0.30* 3.36+0.40**
2 hrs 4,07+0.25 3.88+0.22 3.86+0.18*
3 hrs 3.87+0.32 3.94+0.25 3.86+0.18*
4 hrs 4.07+£0.33 4.19+0.21 4.14+0.18

of rats
Patch size
Patch 5 3 3
0.5cm 1.5 cm’ 3cm
Control 26.5+19 26.3+1.5 25.1+1.7
after attachment
1hr 24.3+1.9 24.9+1.9 24.5%2.1
2 hrs 23.7+x23 223+25 20.5+2,5%*
3hrs 23.6+£2.0 20.9+2.4% 17.6£2,7%%*
6 hrs 20.3+2.4** 19.3£2.4** 16.0£2.9%**
9 hrs 20.0+2.1%%*% 19342 3** 15.6£2.7*%*
12 hrs 203+£23%%*  20.1+1.9*** 17.0x2.6%*
16 hrs 20.5£2.5%* 20.1+£2.0%* 17.9£2.8%**
24 hrs 22.0+2.1%* 21.6+2.1* 18.1+2.8%**
after detachment
1 hrs 254+2.0 23.4+22 219+24
2 hrs 25.5+1.9 25.2+2.0 21.6+2.2
3 hrs 243+19 25.0+2.1 22.5x2.1
4 hrs 25.8+1.8 24.7+2.3 24.1+2.1

Each value represents the mean+S.E.M. of 14-16 experiments.
*P<0.05; **P<0.01; ***P<0.001.

% 1A7Y BAA) grip strength®] 47 A3 FEHE A
e Yehligled 0.5cm? 9T 2417 $7EH, 15cm?, 3
cm? FoITE 3A7F 23 THE patch £ A 423 xjo]
7t Al EE=UCH(Table 1M).

o] oJsted gl vigd U= B5A1ZH hanging time)
3} #9452 (hanging score)d T3} ch patch o A A
AZEe 3Fol 22t 26.211.9%(n=15), 263*1.5%(n=16),
2511 1.7%(n=14°13ic}. patch T & AT AHAIRE 37
BFolA A 24t e o™ 05 em® FoAweli e
patch F ¥ 6212t F8E] foap 2asi5en 15cm’ §
olZAE 3A7F FHE 3cm? FoJToliAE 2/1F FRE &
oJ5Al ZAstsdnt. 183 patchs AAS F 1A7F A 3
T BFoA B EEEoA ke Ao)7} v AEE Klont
patch 7o} 23} 25 Alo)7} Y= FEHTH(Table IV). &
4752 (hanging score)ollA= patch $o1 A 37olM 22} 4.07=
0.21(n=15), 4.25%0.14(n=16), 4.36%0.20(n=14)°]131c}. patch
Fof 3 W AHAFE d55Ye] Fashs AoE e
o™ 0.5cm? FoJTolAE patch T F 3x]7F $8E st
A 2280w 15 cm? FoiToiME Az FHE 3em® F
ATl E 2417 FRE foskA ZAsleith. 2] 3 patchE
AAT $ 37 BFox dF5de] A7 wEA SEE 7o
2 Uepdos 0.5 cem? FoJTolME patch AlA & 147 T8
B, 15cm? FoJolME 242F 3HE, 3cm® FToIME 4
AIZE S5 patch T3 {48t Zol7t Q=S SEHUTY
(Table V).

ETR0(0] 2Et Zo[RIEE

Each value represents the mean+S.E.M. of 14-16 experiments.
*P<0.05; **P<0.01; ***P<0.001.

Eperisone HCI®| Z5FoiolM AT 12.5 mgkg, 25 mg/
kg, 50 mgkg FoIT 5 FHAR o] Agseih

3ol A kEFol A grip strengtht Z}Z} 5306+245g
(n=9), 546.3112.7 gn=10), 510.5>13.0 g(n=10)°)3c}. %=
Fof T 302 FHAlol Hawkgo] Uehdo] 25 mgkg FoiT
= oF 12.06% 4310 ™ 50 mgkg FolTol = 21.25%
Haslel Fol A} folgt xlolE vehlgloH, 12,5 mgkg F
oAM= FrsAlE ket 6.09% AT 59 £ 1
ARE Aol grip strength®] art SlREe RS e
U eH 25 mgkg FowelAE 1212 30 Aol 50 mg/
kol 2AIZF AoAlof Fof Rt Folst 2|7t YIES 20|
ehakgol ZrAsItH(Table V).

el o APoIM T A AT 3Tl &
7} 2751 1.6%(n=9), 27.4%1.7%(n=10), 26.5-1.5%{n=10)°]
R o} eFEFo] T 3080 37 EFolA Aol Hadhs
S JeRI oY 50 mg/kg FolrollAwt feldol iict.

Table VI - Effects of oral eperisone on the forelimb grip strength of

rats
. Oral administration
Time (hrs)
12.5 mg/kg 25 mg/kg 50 mg/kg

Control 530.6+17.7 546.3+12.7 510.5+13.0
0.5 498.3+20.8 480.4+15.8*%*  402.0x13.9%**
1 513.4+27.9 505.7+11.3* 450.0£16.5%*
15 514.0+12.7 523.0x6.9 493.3+12.3*
2 499.3+21.7 537.2+13.2 501.5+9.8
2.5 513.6=30.1 549.2+17.0 501.4+10.1
3 543.3+23.1 546.5+16.4 503.0+11.4
6 537.8+21.1 549.7+142 505.5+9.7

Each value represents the mean+S.EM. of 9-10 experiments.
*P<0.05; **P<0.01; ***P<0.001.
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Table VII — Effects of oral eperisone on the hanging time seconds of

rats
) Oral administration
Time (hrs)
12.5 mg/kg 25 mg/kg 50 mg/kg
Control 275x1.6 27.4x1.7 26.5+15
0.5 254+3.1 255+2.4 21.8+2.3%
1 289+1.1 26.2+2.1 222+2.8*
15 279+15 27.0x13 272+19
2 28.9+0.8 27.0+2.0 27513
2.5 266+1.5 275+1.7 28.1x1.1
3 26.7+2.1 28.7+1.1 28.8+0.9
6 279+14 29.1+09 29.0x1.0

Eact value represents the mean+S.E.M. of 9-10 experiments.
*P0).05.

Tabl: VIII — Effects of oral eperisone on the hanging score of rats

Oral administration

"Time (hrs)

12.5 mg/kg 25 mg/kg 50 mg/kg

Control 4.38+0.26 4.10+0.28 4.10+0.23
05 4.00+0.38 3.60+0.37 3.20£0.42%

1 4.25+0.25 3.80+0.39 3.80+0.42

15 4.13+0.30 4.00%0.26 3.90+0.23

2 4.13+0.30 4.10+0.31 4.00£0.30

25 4.25+0.25 3.90+0.31 3.90+0.31

3 4.50+0.19 4.10+0.35 4.10+0.23

6 4.38+0.18 4.00+0.30 4.00+0.21

Each value represents the mean+S.EM. of 9-10 experiments.
*P<(.05.

12.5 mgkg 2 25 mgkg FoATolAE 1AZF $5H 50 mgkg
FoojAs 1A 3089E] Fo W 02 S EESITH(Table
VI, 8559 (hanging score)oliM = FEFO) A 3ol A2t
4.382:0.26(n=9), 4.10%0.28(n=10), 4.10+0.23(n=10) o]}
OH:120] 3 3080 37 ETolN deseo] sk BEgS
RS oY 50 mgkg FoirelAet foJgt A4S B39 patch
Folin IARE AHA] Fof At Fogt xjolrt Qs 2 EH
CtH(T:ble VIII).
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