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Buprenorphine(BN) is a long-lasting, low-dependent and non-narcotic analgesic, which is
effectively employed against various pains, such as cancer, myocardiac and postoperative pain,
However, since BN was used only as an injection in Japan, we have planned to adapt it for
suppository use for patients who cannot take oral drugs or for home therapy. A method of
freeze-drying of the BN injection was chosen on the basis of its simplicity and reproducibility
over other methods. With this method, we prepared both a water-soluble, polyethylene glycol
based suppository (200.1+1.51¢g, n=5) and an oil-soluble, witepsol based suppository (200.8
+1.704g, n=5). The physical characteristics of each suppository were examined with regard
to the pharmaceutical items of weight, BN content, hardness, melting point, liquefaction time
and dissolution. In the clinical cross-over test, the rectal administration of both types of
suppository showed equally good results.
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1. BHRRURAE

BN &8 & LTk, g7 7v /o vz 4 /0
Skt 0.216mg/ml (BN & LT 0.2mg/mbD)
ThBH17vFa1.5ml Ov-Lx vREHEK (b
1,02, KEBRIE, BH0) AV, N
P O(LLS) LT~ 75 3 v (SIGMA
Chemical Co., USA) #HWT.

Polyethylene glycol (PEG) % PEG 400 J&
0 PEG 4000 (Rgtise, KB %, Witepsol
LA — A A4 A 2 ®E75 Ot S5 (LA HEAE,
KB AT, Teb= YA, 2 xS =R
Oy rwewxayvi HPLC B (ROERZE, KBO
%, FOMOBMBEILT R THBRORAE kL
.

2. BN FERBRORERE

EBHE 20.4g € —H —iC & D, & BBk
K% (EF4 Modulyo, Edwards, USA) Wi

i 3% 0.08mbar DT T 48 FEfuA L, 7
iz LT,

3. BN #&|OHREH

2. T BN EHEEZENC 2.0ml ORFEK Y
Mz T2 BN %W (BN 4mg &F) & 4HIA
JEFIA LG L, 14 b o BN & 2000g ©
AR FI201 A ML 7o ABA T SEIE AV IR D
PEG & gt Jk#lo Witepsol % v 7. A

%o RN AR CRAE L.

a) PEG 4%

PEG 400 %0 PEG 4000 DL 1 : 8 Dilddy
Hla NBYER L, 0 36g % BN FHROA -
TWBE—H — 2k Pl LTl Lk,
XL ICHBERIE Y L. SR BB LERD
@ 47°C WEI Lk, MAE 1L.7ml o&ntk
A2 v 5 A L2010 o Ae i A 7.

b) Witepsol &%l

&~ 2 ®S55 H i EESEL L, 0 32g & BN
BWOA-TDE—H—1C &b+ LTy
Licth, X HCEBEiie izt Zhafiit
Lie i b 35°Cic i Lictk, Wi 1.7ml ©
S5 AFy 7Pa v r LRI, KB ik
A L2010 el & 15 7.
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a) HERERR

AFLEC EoEREY L 3§ 2 =i K
(Sartorius, R180D %) -CHliE L7,

b) T EEHIE

5°C DiEIRE N THAI O %) £1.0£0.3
cm YL, BRSO A v v G
G AR L 12 % AuvTilE L.
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SE11N0T B A a5 0 — R s, i s
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s 510 K0 Iwaoku BV OJFEICHE > T
s Ute. lE RS ACR At o BRI 4 2 T
%, Wi 37°C ifth, AFINGE IR E
RS B E TORRE R IE L7,

e) iR

6 S o iy, SFBCLRERS Gl
pedg, TMS-103 ) & MA\VTIT - 7. JHKIC
AT AR 300ml AV, ZhE ol
(37+0.1°C) ©ff%, 100rpm THIL L. —Ji,
WHENEE LTIV HET 7 4 L & — (SSWP
04700, pore size 3pm) # vy, M Licidkt
/BRI e 3ml A A, DORINID
DRI & — 3T B X S rdiLic. ¢
AR R BEARS, HbiC 26rpm THIFRL,
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Table 1. Conditions for HPLC Analysis of BN

Apparatus: Shimadzu Model LC-6A

with Rheodyne Model 17125 Injection Valve

Detector: Shimadzu Model SPD-6A, Wave Length 280nm

Sensitivity: 0.01-0.04 AUFS

Column: LiChrosorb Si60, 250x4.0mm (i.d.), 10um (Cica-MERCK)

Column Temperature: 35°C

Mobile Phase: CH,CN-CH,OH-Water (50:5:45) containing 0.2% CH,COONH,

Flow Rate: 1.0 ml/min

—EWFH & & R Sml AERE U, OB
DA 3L, T 37°C wwiih Ur-/E B AW 3
ml % hiz THIE L.
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Iml BO° 0.1IN ¥/ 3ml iz 100RHEL 5
Lic. mOSBEE, A 4ml 2B 1L, chics
/mu A2y oml ROR7 vE=77K0.5ml %
M0 & 5 Lic. SEOAEEE, A 4ml
ZE DRIEGE UL, BEABEE 0.5ml T
AL, Zo 10ul % HPLC iiEA L.

Y - BOBWE 2ml @y 2 m e 2 2 v 5ml,
LS. KEW® G5~ 75 2 v 1ug/ml) 0.2ml
ROPR7 v =77K0.2ml %00 % 10 2504
Wi, BHAMHEY 4ml 0 BERE L. Bk
B8 0.2ml THRL, #o 304 % HPLC 1o
EALL.
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Fig. 1. Typical HPLC Chromatograms
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Table 2 i, PEG #4:#| & Witepsol &#|D
R DRE R A RT. BHIOEIILA L LT
% 3kg/cm? ¥ Lk EFE Lic. PEG &F|ITi
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Table 2. Formula of PEG and Witepsol Suppositories and It’s Hardness
Mixing amount (g) Hardness™ Mixing amount (g) Hardness™

No. peg 400  PEG 4000 (Kg/cm?) No. Witepsol E-75 Witepsol S-55  (Kg/cm?)
1 0 1.8 6.8 I 0 1.6 4.5

2 0.1 1.7 6.0 1 0.3 1.3 4.4

3 0.2 1.6 4.5

4 0.3 1.5 2.8

5 0.4 1.4 n.d.

* Each value represents the mean of five determinations.

** Content of emulsifying agent (Tween 83)

: 0.1 4

Table 3. Physical Characteristics of BN Suppositories
Weight BN content Hardness
(9) (ug) (Kg/cm?)
PEG supp. 1.9210.0222 200.111.51 4,29%0.190
Witepsol supp. 1.6410.0165 200.811.70 4.6310.886
Melting Liquefaction
point(°C) time (min)
PEG supp. 54,51 0.250 97.0 t 1.58
Witepsol supp. 34.3t0.115 6.50 t 0,136

(meant S.D., n=5-10)
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b)) in vitro WHEE
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Fig. 2. BN Release from Suppositories

Each point represents mean+S.D,
(n=3)
@ ; PEG supp., O ; Witepsol supp.

WETlDs o fedik, EFID KB TH % 1o
BRI I BT A0/ 0 A (EBERER) 1
BT LcicdTHh, i Witepsol &F| T3k
KIPVBE L COENIK E ik & e TlY, *
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nHEEZLRRD.

3. #FOREM

%A H% 3 7 BIEIGTTRIE Lico BN o4
iy, PEG #4197, 4+2. 6pg/{f (F#5+S.D.,
n=5), Witepsol 4%/ 199.3+1.8ug/{HTH v,
Wihd BN L ETH - 1.

4. BN %E|IOBRKERER
HNE/EDOTFRBR O A ES Table 4 1k
Lic. BRIextd 5 BN FlomhEi, 243
B, B 1E, CohR) 260, WA 3 6T B
Ste JEFIL, 2RO TiwowTit PEG &%) &
Witepsol #F|%& 7 v A — S~ C{E B L 7o
Dy, MHFTEIRD S NI » 1. BIfERIE, 3
PICHE R 7 & DHALBEER A A b ohvie s, TG
NG« WREREIR 7o E R/ S DILED B R is
- 7.

Fig. 3 1CHERI 2, 6 U9 0 SFIB 55 0 i
WA RS, 360 BE VT Witepsol 4
AAfER L, 1 B 148 (200pg) OFE5TH -7

Table 4. Background of the Patients and Clinical Effect

Patient Age Weight Type of Dose Effect * Side
No. (yr)  Sex (kg) pain (ug/day) PEG supp. Witepsol supp. effect
1 27 F 40 chronicity 800 + + nausea
2 49 M 88 chronicity 200 +++ +++
3 59 F 38 chronicity 200 +++ nausea
4 56 M 50 chronicity 200 -
5 46 M 55  chronicity 200 +
6 50 F 79  chronicity 200 ++
7 n F 38 cancer 600 +++ ++ nausea
8 54 F 90 cancer 200 -
9 39 M 43 cancer 200 -

* +++ ; Excellent, ++ ; Good, + ; Poor, - ; None
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Fig. 3. Time Courses of BN Concentration in Plasma after Administration
of BN Suppositories (Witepsol) to Patients

M ; Patient 9, []; Patient 6, Patient 2 is not detectable
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