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Marketing authorization holders do not disclose any information on the pharmaceutical properties of over-the-
counter drugs (OTC). When a drug is switched from a prescription drug to OTC, pharmacists can acquire that informa-
tion from the corresponding ethical drug (ED) through the package insert, interview form, and so on. However, the
pharmaceutical equivalence between ED and OTC is unclear. In this study, we examined the drug dissolution behavior
of both ED and OTCs containing scopolamine butylbromide. Dissolution tests were performed by the paddle method
using Japanese Pharmacopeia (JP) XV test fluids at pH 1.2, 4.0 and 6.8 and water based on the guidelines for bioe-
quivalence studies of generic products. The dissolution profiles of OTCs differed significantly from ED showing a
similarity factor (f2) value ranging from 8.9 to 42.9. Time until 85% dissolution ranged from 23 to 95 min and from 17
to 174 min at pH 1.2 and pH 6.8, respectively. Then JP XV disintegration tests were conducted to investigate differences
in the disintegration process. The disintegration time of preparations showing delayed dissolution was prolonged com-
pared to that of others, suggesting that the disintegration of the tablet or capsule is one of the important factors affecting
the drug dissolution. These differences in the disintegration and drug dissolution might cause differences in the bioavaila-
bility of the drug. For patient safety, more detailed product information of OTCs should be supplied by the manufac-
turer, and not be assumed from that of corresponding ED.
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Table 1. List of Formulations

Preparation Lot. No. Manufacturer

Additive agent*

Boehringer Ingelheim

BS(ED) 089005 Corp.

fate.

lactose hydrate, tartaric acid, sucrose, talc, powdered acacia, titanium oxide,
macrogol 6000, carnauba wax, white beeswax, white shellac, sodium lauryl sul-

SS Pharmaceutical

BM (OTC) 35HD2 Co., Ltd.

titanium oxide, sodium lauryl sulfate, gelatin, hydroxypropylcellose, food yel-
low no. 4, food green no. 3.

KYORIN Rimedio

BP (OTC) AXWX Co., Lid.

lactose, sucrose, talc, acacia, gelatin, hydroxypropylcellose, precipitated calci-
um carbonate, white beeswax, carnauba wax.

Sato Pharmaceutical

BT (OTC) J00401 Co., Ltd.

lactose, sucrose, talc, titanium oxide, macrogol, hydroxypropylcellose, hydrox-
ypropylmethylcellose, partially hydrolized polyvinyl alcohol, calcium carbonate,
carnauba wax, povidone, dimetylpolysiloxane, silicon dioxide.

Zeria Pharmaceutical

ST(OTC) 181 Co., Ltd.

wax.

lactose, sucrose, talc, powdered acacia, titanium oxide, macrogol 6000, gelatin,
hydroxypropylcellose, hydroxypropylmethylcellose, white beeswax, carnauba

* All formulations contained corn starch and magnesium (calcium) stearate.
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7K 350ml LU AY J—)L650ml ZfNA TV T
PH30IZHHBLZdbDEMMHAL, UVRHERITT
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Fig. 1. Dissolution Profiles of Scopolamine Butylbromide
from ED and OTCs
@®: BS (ED); O:BM (OTC); M:BP (OTC); O:BT (OTC); A:ST
(OTC). Dissolution tests were performed with a paddle method (50 rpm) in

900 ml of water as an eluate. Data are presented as the mean+S.D. of 6 ex-
periments.
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Table 2. Similarity Factor (f2) of OTCs Compared with ED

Formulation Water pH 1.2 pH 4.0 pH 6.8

BM 41.9 38.2 38.6 21.7
BP 19.4 27.1 20.5 21.8
BT 42.9 32.0 16.8 19.3
ST 8.9 21.3 17.7 25.6

S CIRHZEEOENAS51, pH68DEEIZTF
WATRT I RAMOBHMEEL . 2D &
M5, BP MoK LR pH OFEE2ZIT5Z
Enamofz. £7z, Fig.3(e) TmLEXDIT,
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Fig. 2. Disintegration Time of ED and OTCs

Disintegration tests were performed in 1000 ml of water as an eluate.
Data are presented as the mean+S.D. of 6 experiments. ** Significantly
different from BS (ED) at p<<0.01 (one-way ANOVA).

Table 3. t4 and tgs of ED and OTCs

Formulation BS BM BP BT ST
pH 1.2 20.2+3.1 10.8+5.6 9.8+1.3 11.4+2.38 48.5+11
(I;z‘)n) pH 4.0 23.5+1.7 9.0+22 **[ 8.3J_r1.6] o 7.8+3.0 51.9+7.8
pH 6.8 24.9+4.3 7.0+2.2 53.9+6.1 11.0+£1.9 47.2+7.3
. pH 1.2 36.146.5 52.6+27 23.3+2.1 24.8+5.9 94.8+41
(mgi;) pH 4.0 42.0+9.9 {29.1+12§ *{17.6+5.5]** {14.0+2.8 104426
pH 6.8 53.2+19 19.9+12 174426 16.7+4.3 80.2+26

Data are presented as the mean +S.D. of 6 experiments. (* Data are presented as the mean=+S.D. of 4 experiments since dissolution rate of
2 experiments reached less than 85% at the end of the dissolution test.) *** Significantly different from data at different pH at p<0.05, p<<

0.01 (one-way ANOVA).
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Fig. 3. Dissolution Profiles of Scopolamine Butylbromide from ED and OTCs
O: pH 1.2; W: pH 4.0; A: pH 6.8. Dissolution tests were performed with a paddle method (50 rpm) in 900 ml of each test liquid. Data are presented as the

mean=+S.D. of 6 experiments.
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1213, ®WHIOFENR G L T\ alREEAvRIB X 1
7z,

I 51T, BHFOEHHABRKOENTKDEHI%
BOERIZOVWTHFLAZEZA, BPIdpH 6.8
TOWHIZEZEN A 5N /= (Fig. 3 and Table 3).
oz Ens, REREENIRALZES, BHHN
BN, HRET 2 ENESNBVWATREENE Z 51
%. £/~ ST TIE, KTORMHEEIDRENMRN
(Fig. 1), I XTOEHRBRK CTHEHAEEL T
7z (Fig. 3). ZEIIINSOLEFHOFEE 27 L
TWARWA, —fIZ, I—F 1 > D EOHE
DD EHRFR MY DENVDNERD 1 DEERS
NTWs, SEAVZEFIZBENTOEAL TVWD
EHEFRINDNARE < Hiz>THD (Table 1), #
Wy & R SER I & O BRI S B OBEFRET
HBHEEZBNS.

TFIVAART I RAEMZ, ED TIEREOEE
RN OFINTHEHFNH O, FEHRHF LN, &O
B RENIBIER D &SN D 0,9 AL T
ED & OTC & CIHEHMEICEWR D > &N,
Z DV HME D E W) O B AIE R O FBLT#
Br KT EENd 5. TFIVAART I R
VOERBEERE LTI, 08, BOHRERE, O
B, ME ERROHERREND S, SEHDID
NMEFIINEFELTTFIVAIART I 2B bhH
FlZR A, ZOHANIEIA T DHE,
ARFMBIC 2RI L TEMZEGNTELILITH .
B2, WHABNRKIN S N TWARW DI RN
Ator &z, BmEEEToGG, £5785T
bA5. 2HH, 3EEFKGICRDREL, #@EK
B EBRDHeMNH 5. BEDH B EOE RO
DEIEICHET 2 A THIUL, BHOEK Iz
BT &S, £RRENERLS H S5 DI,
HEETHERICHIEIND 2 &IT/k%. hEE TR
HOEN S WA 2 KEFREE (FRERE) TG
TN, RO MENDAREESND D, TFIL
ZART 2RI BR 7K TH50T,
NpH XS HICERT B I &S, £ 2Tl
HxaLTH, ISITENMNENSIEND SDNT,
HI—ERGTHI LR, BEREOERE
mE->TW EEZABNS. L, EYFHES
e MiRBRICBNWTOAFMTED ZEBDT,
ED & OTC OiEHENER > T=ihb & o TEY

FRRSEEN I NE VWD ZEZEHLZRTIE A
W, TFINAORT I R OBANTE RS
MR ENTWS, IRERENEHLINTNS
FHEELOBO A, BHEEELISRIER
XD EREHEDBENDRNEINDD, B
FEELTHERIBRZTO LRI RUTHS &
ATNW5,

ST FIINZAART I R ERICED, ED
& OTC & THAIENRENES r—ANdH 5 T &
ZRlLlz., TOMOEEFIZENWTSH, ED &
OTC & T, HEWBREITHEE KT T A F R
MBRDGENDHEZEZOND. TOXDRERE
D %E, OTC OIREEHRZIERT D, TDX
£ ED OEHZFAT 2 Z LIk > T HEhEIE
HAOFBE WS ZBENA L B REMENH 5. HIE
RYINT AT 4 r—ahMfrbh b0z, A
i, U E AW CIRERRE 2Tl
725780, ED IZEHEEREEHOBHRFEE L TA >
YEa1—T+—LNH5H—}T, OTC DHFEITIR
NXENHZHDOD, FIUIEEENTITERS -
HEDTHD, XA I E2a—T+—LDKI25E
MBI NZBERNEWN, LMo T, AN
BEICHEYREREIRIET 5201013, EREALE
HRFEHEF NS OBEMPBEED RN IRV ENEZS
nr.

REFERENCES

1) “Iyakuhin Seizou Hanbai Shishin,”’ Jiho,
Inc., Tokyo, 2010, p. 479.

2) Suzuki I., Miyazaki Y., Uchino T., Kagawa
Y., Abstracts of papers, the 131st Annual
Meeting of the Pharmaceutical Society of
Japan, Shizuoka, March 2011, No. 4, p. 251.

3) Thompson D. G., Wingate D. L., Br. J. Phar-
macol., 72, 685-687 (1981).

4) ‘“‘Japanese Pharmacopeia, 15th Edition,”’
Hirokawa Shoten, Tokyo, 2006, pp. B587—
B590.

5) Barcia E., Reyes R., Azuara M. L., Sanchez
Y., Negro S., Support. Care Cancer, 13, 239—
245 (2005).

6) Interview form of Buscopan® Tablets 10 mg,
Boehringer Ingelheim Corp., December 2008.

7) Division of Drugs, National Institute of
Health Sciences, ‘‘Guideline for Bioequiva-



No. 11

1651

8)

9)

lence Studies of Generic Products,’’: <http://
www.nihs.go.jp/drug/DrugDiv-J.html) , cited
1 May, 2011.

‘‘Japanese Pharmacopeia, 15th Edition,”’
Hirokawa Shoten, Tokyo, 2006, pp. B578—
B586.

Hollenbeck R. G., Int. J. Pharm., 47, 89-93

10)

11)

(1988) .

Kaniwa N., Katori N., Aoyagi N., Takeda Y.,
Uchiyama M., Yakuzaigaku, 49, 297-303
(1989).

Katou H., Yoshii M., Ozawa K., Yakugaku
Zasshi, 127, 2035-2044 (2007) .



