FAISFS]A](2003), Al 33E A 3%
J. Kor. Pharm. Sci., Vol. 33, No. 3, 157-162 (2003)

[P(AA-co-PEGMM)] 358 EES25FE Butorphanol Tartrate2

UL 3 54

=

AZY - HS - Pois -

st ofspye

e e

=1}
=

=3pEzIRe| ZM

%|_|. i

#

(2003 449 269 F - 20033 69 13Y &1

Transport Characteristics and Screening of Penetration Enhancer through Buccal
Mucosa of Butorphanol Tartrate from [P(AA-co-PEGMM)] Copolymer Films

Joun Sik Kim, Jeong Sook Park, Yeon Bok Jeong and Kun Han'

College of Pharmacy, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea
(Received April 26, 2003 + Accepted June 13, 2003)

ABSTRACT-The feasibility of [P(AA-co-PEGMM)] film as a buccal mucoadhesive patch was previously reported by esti-
mating mucoadhesiveness and release characteristics. To find a rational penetration enhancer of [P(AA-co-PEGMM)] film
containing butorphanol tartrate (Bt), penetration of Bt from [P(AA-co-PEGMM)] film which contained various additives was
estimated by measuring its flux, Papp and lag time in in vitro buccal membrane of porcine. EDTA showed almost no increase
of Bt permeability, wherease SGC, STDHF and SLS increased the permeability of Bt with the order of SGC > STDHF >
SLS. The rational additive concentration of SGC was 4% and its Papp and lag time were 1.93x107*+4.21x10°%, 126.60
£21.88 min (control : Papp 0.45x 107 lag time 211.01+16.77 min), respectively.

Key words-Butorphanol tartrate, Buccal mucoadhesive film, Penetration enhancer, Sodium glycocholate
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A ZA] disodium ethylenediamine tetraacetic acid (EDTA),'?
sodium laurylsulfate (SLS),”® sodium tauro-24, 25-dihydro-
fusidate (STDHF)'” 2 sodium glycocholate (SGC)*"¢] butor-
phanol tartrate®} 77 AHEHN EAFAE Fristaat &
ATk

uY

Ajef

Butorphanol tartrate("3 A4 2F, Korea)e= SFAE-S A3}
Ar}. X3 sodium tauro-24, 25-dihydrofusidate, disodium
ethylene diamine tetra acetic acide= Sigma Chem. Co.
(US.A)8] A&, sodium laurylsulfate, sodim glycocholate
= Tokyo Chemical Industries Co. (Japan)2] 7-& AME-5}91
S acetonitrile, methanol 2 7|E} A&k R BEMg 1
=

SFES Ak,

T2 Mot ZEY Z0IM butorphanol tartratee| 2FEA
AME

AR Vefrel U3 Whgo g Hix)e 77 Huke AFH
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d 2L TI8te, 25y AdelA SEAUOIA (Ulta-
Turax T25, Janke & Kunkel GmbH, Germany)s A}ME-3}
o A3 o] FFNS AL Y4Ee]7](Himac CR
15D, Hitachi Co. Ltd., Japan)E AR&-3le] 4°CollA] 158 7¢
AR (B020 g5t AES} & HAPE AAT T, F5Y
1 mi& 3l 37°CollA] 1587 JRS=2(KHW-0910, Kum
Hwa Industrial Co. Ltd., Korea)olA w}=] ¥} U (preincu-
bation)3t3{t}. 1719l 100 ng/ml®] butorphanol tartrateS 3
ek S8 5miE Yol st 10/7F Bt 4 7t
Aoz N 100 Wwe ANFHF ¥, acetonitrile 100 WE I}
3t WhgS FAAIAT oJAL 108 T4 IAEE
(10,000 g3t g3 EAL AA}L, F5AL FHsle] 2
L27)F3lNA oHEUEHE $HAZ] T o]8de 7lsh
o 75WE HPLCY| FY3ta butorphanole A Fa}ich
(Scheme I).
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[ Excision of porcine buccal mucosa J

| Centrifuge at 4T, 3020 g, 15 min |

supernatant

l Pre-incubation at 37°C,15 min I

Add 100 ng/ml butorphanol
tartrate solution

Add acetonitrile

rCentrifuge for 10 min

IFvaporation of acetonitrile l

l HPLC assay I

Scheme I-Procedure of incubation of butorphanol tartrate in buccal
mucosal homogenate supernatants and sample preparation for sta-
bility test of butorphanol tartrate by HPLC assay.
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A9 receptor 9o pH 6.8 AUAFE & 5miE A2
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Figure 1-Stability of butorphanol tartrate solution (100 ng/ml) in
buccal mucosal homogenate in pH 6.8 phosphate buffer at 37°C.
Error bars represent the meantS.E. of three experiments.
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Figure 2-Promoting effect of various enhancers (2%) on pene-
tration of butorphanol tartrate solution (10 pg/ml) across buccal mu-
cosa in pH 6.8 phosphate buffer at 37°C. Error bars represent the
meantS.E. of three experiments. Key : @; sodium glycocholate, O;
STDHF, ¥; sodium laurylsulfate, v; EDTA, ll; control (solution).

SLS < STDHF < SGC 2% UERiTh £ Ao o] A2
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Table 12 =2 E3E24(2%)7F 71 butorphanol
tartrate -2 (10 ug/mhe] 77 et F7A] flux, Papp, lag
time2 7}zF JER A0 2 EDTAY lag timed 214722
2 gz 211083 A Aozt fllew, SLS
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Table I-Penetration Flux (ng/min),¥ Papp (cm/sec)” and Lag
Time (min) of Butorphanol Tartrate Solution (10 ug/mi) Con-
taining Various Enhancers (2%) through Buccal Mucosa in pH
6.8 Phosphate Buffer at 37°C -

Enhancers Flux (ng/min) Papp (cm/sec) Lag time (min)
Control 0.5640.05  0.79E-04+4.50E-06  211.0149.77
EDTA 060£0.08  0.85E-0427.30E-06 214.74£11.46
SLS 0.7240.13 1.02E-04+1.24E-05 114.32+18.96
STDHF 0.9740.14  1.37E-04+1.52E-05 113.831£24.76
SGC - - 12640.19  1.79E-04+1.97E-05  52.76£24.76
IFlux (ng/niin) : Slope of equations of amount transpdrted versus time.

b) - Flux
Papp = CoxAx60

(Co : initial concentration, A : 0.785 Emz, 60 : coefficient to convert min
into sec).

STDHF:= ZHz7} 1143%, 1138802 ¢ 2l A= oy o
™, SGCE 52782% 4] A= ©@5¥ Z¥4S vehin
3 SGCE Papps thEZd) vla) 234 2 Ao Jeht
[P(AA-coPEGMM)] B53 BE) 27} butorphanol
tartrited] £AEZAEHA ] olf 7154 VAT

Butorphanol tartrate £ [P(AA-co-PEGMM)] 33
B 2Be| 7T MY FHETIN| HY
Butorphanol tartrate 8-°4(10 pg/ml)=} butorphanol tartrate

(120 ugyg filmE M [PAA- co-PEGMM)] E53H)
Zgo| T Aut B3 PS viws B9 %QH_:‘%TEH
8 £37} [P(AA-co-PEGMM)] 33 BE His) <F
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1000
B 500
g
g 600 4
[ ]
3
'§ 400
g
= 200 +
0 Y 1 T T
0 2 4 6 8 10

Time (hr)

Figure 3-Penetration profiles of solution (butorphanol tartrate
10 pg/ml) and [P(AA-co-PEGMM)] copolymer film (butorphanol
tartrate 120 pg/g film) across buccal mucosa in pH 6.8 phosphate
buffer at 37°C. Error bars represent the meantS.E. of three ex-
periments. Key : @; solution, O; [P(AA-co-PEGMM)].
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Figure 4—-Promoting effect of various enhancers on penetration of
[P(AA-co-PEGMM)] copolymer film containing butorphanol tar-
trate (120 pug/g film) across buccal mucosa in pH 6.8 phosphate
buffer at 37°C. Error bars represent the meantS.E. of three ex-
periments, Key : ll; sodium glycocholate, V; STDHF, ¥; sodium
laurylsulfate, @; EDTA, O; control.
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Figure 4% butorphanol tartrate® 33 [P(AA-co-
PEGMM)] 3534 "9 7 A7 T Joix 5
B3 249 I AHE FoT Tk g v
Ao} EAEIA] £3ER G Sd3 AR &
A& Jepligich EDTAE 534357 37t A9 gisleH
e ExEAAES SLS<STDHF < SGC ¢28 F3 &
A a3y & AR e

SGCe HAFT=E 27] 914 butorphanol tartrateE Tt
3t [P(AA-co-PEGMM)] 353 29 77 A 534
JoA SGCe FAEA aAE FEHEE R o 8%7t

A B37t Z7pEE 238 JEhoH, 10%iXE 23]
7 74g Aoz yehdth mEbA SGCo| HUl A7t 5=
£ 8% Aeg BIthFigure 5).

Table I, I, IV, V& Ztz} EDTA, SLS, STDHF %
SGCY F= Wl WE Bt ARE A& 2= EDTA
(Table IN= flux Z71} lag time 4ol 2ok F3E 7
7] Bak= Aoz vERgt vbH SLS ¥ STDHF (Table
I, IVy= 3d7ieo] 713k wet fluxt $7HE00.H, 8%
A Ad fluxE HERIRL, ©) | fluxs 27 0.77ng/
min 2 126ng/min® 2 SLSl ¥]3] STDHF/l 1.6 2
Aoz vepgon, ol il Wl Zzh 244, 3.99
2 Rolh. 28U 10%E A7KIE ¢ fluxs 23513 oF
7F A% Ao® JERG, lag time ZZb 122608 2
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Figure 5-Promoting effect of sodium glycocholate on penetration
of [P(AA-co-PEGMM)] copolymer film containing butorphanol tar-
trate (120 pg/g film) across buccal mucosa in pH 6.8 phosphate
buffer at 37°C. Error bars represent the meantS.E. of three ex-
periments. Key : W; 8%, (J; 10%, V; 6%, ¥; 4%, O; 2%, @;
control.

Table II-Penetration Flux (ng/min), Papp (cm/sec) and Lag
Time (min) of [P(AA-co-PEGMM)] Copolymer Film Containing
Butorphanol Tartrate (120 ug/g film) with EDTA Across Buccal
Mucosa in pH 6.8 Phosphate Buffer at 37°C

EDTA (%) Flux (ng/min)

Papp (cm/sec) Lag time (min)

0 0324007  0.45E-04£3.70E-06 211.01£16.77
2 0324003  0.45E-04+1.30E-06 213.16+15.51
4 0.3740.05  0.53E-04+2.46E-06 222.451+31.79
6 0.4010.08  0.56E-04+4.02E-06 214.74110.46
8 03240.04  047B-04£2.47E-06 237.37+28.88
10 0.3140.07  0.44E-04£3.06E-06 236.97+18.77

Table ITI-Penetration Flux (ng/min), Papp (cm/sec) and Lag
Time (min) of [P(AA-co-PEGMM)] Copolymer Film Containing
Butorphano! Tartrate (120 ug/g film) with Sod. Laurylsulfate
(SLS) Across Buccal Mucosa in pH 6.8 Phosphate Buffer at
37°C

SLS (%) Flux (ng/min) Papp {cm/sec) Lag time (min)
0 0324007  0.45E-0443.70E-06 211.01+16.77
2 0324003  0.45E-04+1.91E-06 211.01+10.59
4 0534004  0.76E-04£225E-06 168.3718.95
6 0654007  0.92E-04+3.68E-06 113.45+28.75
8 0774008  1.O9E-043.51E-06 114.31+18.96
10 0613004  0.86E-041+2.96E-06 122.61+ §.87

68.182 22 STDHF7} 1.84) whe Ao= byt §9,
SGC(Table V)2 734 37} F% 4%o04 fluxyt thzsol
Hal 438 2 ACE Jegon 4% oelrE B ol
9] flux 7} Ede BAFX 2& 9, lag time2 FH7t
o) ot wet AgHez FaHE AHAE dehio
10% 37te] AS 418802 izl v)3) 508, STDHF

Table IV-Penetration Flux (ng/min), Papp (cm/sec) and Lag
Time (min) of [P(AA-co-PEGMM)] Copolymer Film Containing
Butorphanol Tartrate (120 ug/film) with STDHF Across Buccal
Mucosa in pH 6.8 Phosphate Buffer at 37°C

STDHE (%) Flux (ng/min) Papp (cm/sec)  Lag time (min)
0 0.3240.07 0.45E-04£3.70E-06 211.01+16.77
2 0.76+£0.06  1.08E-0413.94E-06 177.5011 1.77
4 1.01£0.07  1.44E-04%4.54E-06 183.01118.46
6 1.16£0.10  1.65E-04%6.72E-06 118.67110.75
8 1.2640.14  1.78E-04%£7.31E-06 113.83%+ 9.99
10 1.0440.10  1.47E-0414.36E-06 68.18£18.77

Table V-Penetration Flux-(ng/min), Papp (cm/sec) and Lag
Time (min) of [P(AA-co-PEGMM)] Copolymer Film Containing
Butorphanol Tartrate (120 ug/g film) with Sod. Glycocholate
(SGC) Across Buccal Mucosa in pH 6.8 Phosphate Buffer at
37°C )

Lag time (min)

SGC (%) Flux (ng/min) Papp (cm/sec)
0 0324007  0.45E-04+3.70E-06 211.01i16.77
2 1.125+0.07  1.59E-04+3.74E-06 130.82+16.77
4 1.36040.17  1.93E-0444.21E-06 126.60+21.88
6 1.3440.14 1.90E-04+4.18E-06  50.53+ 8.67
8 1.69+0.07 2. 40E-0443.81E-06  52.76+10.76
10 1.3340.11.  1.88E-0444.02E-06 4.18+ 1.77

o ula) 1634 W Ao Jeldth EDTAY A4S A
93 o] ¢] ARE T Avnw H fluxS e
_ 37} SLS < STDHF< SGC 0.2 ol A%
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HHE AR lag time A27F YT o)A W)
2 o Ho fixg JeiE A7k BE oldlNE Al
o] H7FE A 24e Yo TS AABHE Re=
Rolm 2 Wb o2 M| SsiME STDHE 2 SGCS
HA71eo) 74zt 8% B 4%E BA| Yool @ Zo=E Azhd
o e olgdt BPGA B o vE B ATl PEs
2314 2 SGC/} flux 27 2 lag time 7ol Sl
by 2o Aoz yehdor} o3 EfEA AEea
Awo) et A7/t FH ool & Roz YzhE),

to - (lr

o n

b
2

N
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1. 77} B9S E3t putorphanol tartrate T+ [P(AA-
co-PEGMM)] 2534 "o FAEIAEA 2~10%9)
EDTA, SLS, STDHF F& SGCE AMgsle] Fupsst &3
F32 #33 23 EDTA <SLS < STDHF < SGC 2=
Exed g3t & 20 et
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