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With the aim of improving the in vivo pharmacokinetic profile after rectal administration of the standard rifampicin
(RFP) suppository, a new type of suppository containing a solid dispersion of RFP was prepared and evaluated in vitro and
in vivo in rats. The RFP solid dispersion was prepared by mixing RFP powder with polyethylene glycol (PEG) # 3000 or
#6000 in a weight ratio of 1:3 to make an amorphous condition. Based on an in vitro release study on RFP, Witepsol H-
32 was selected as the suppository base instead of Witepsol H-15 that is used for the standard suppository. Further, with the
Witepsol H-32 suppository, the in vitro release profile of RFP for a solid dispersion in PEG #3000 (H-32/SD 30) was su-
perior to that for a dispersion in PEG #6000 (H-32/SD 60). The area under the concentration vs. time curve (AUC) of RFP
from the H-32/SD 30 suppository after rectal administration was 2.8-fold that from the standard suppository. Addition of
the absorption enhancers sodium deoxycholate, sodium ursodeoxycholate and gall powder to the H-32/SD 30 suppository
increased the AUC of RFP after rectal administration 1.2-fold, 1.5-fold and 1.6-fold, respectively. Moreover, the AUC for
the H-32/SD 30 suppository including gall powder was 80% of the AUC in the case of orally administering the same dose
of RFP to rats. The results of this study showed that our new type of RFP suppository containing an RFP solid dispersion
was effective in improving RFP dissolution and bioavailability after rectal administration.
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bV, RAK2HEDAICRSMEREICEEL, A
B L UHMBEA~OBITY RIFTH 50, Larl, #@Hl
1 H1[E450mg(3 47 7)) % 1H B EicbA D
BETHUENS LD, RARELFZLEHLLE
(v, FICHEETH#EZ2SHREICBVWTRI Y TI47T
VADKBENRE L B, T, REPIIIFEWHEE
FEFETLIEDTMONTB I, ABAHEICLS
HEIDOET R, BHKSICL2EBEEL EORMEHE D
ML %5, IO ORMBERTERT 570K TIE
FePBAl & LT RFPARIHEH SN TV 55, BfTO
RFP 2 #)1%, PR O RFP &1 7't L O ik % @ik ¢
Witepsol H-ISIZ{RERAATHBEINTWEEITTH
D, EFES5 %O RFP ORI RO TRV 2 & A5k
ENTWBEY, 22T, RENEHF RFP AL H] o8 B I
YELXEE LEERSEEILEIC & 2 8BRF0RE &
o7,

bl *
1. %

RFP I3 —HEWRD) 77 VA TV k%
FLERTHfiE L T L /2. Deoxycholic acid sodium salt
(DCA) B & U flufenamic acid (ZHATEAISE L@ L D BEA
L 7z. Ursodeoxycholic acid sodium salt (UDCA), fEiT
* Ak (Gall Powder, GP), F) = FL /) a—)
(PEG) # 30008 L P #6000ixFH 54 7 XA 78 E& HEEA
L, Witepsol H-15, H-32, B L S-55iZ IV NE5H
IVEEENLLOER W, FOMOREIITTH
MRk % L 72, Sprague Dawley (SD) AT v b
(300-350g) iT HASLC X WA LL., Yos¥sF
BTNV, FHEELDEA L. ARHESER, 7
Or7h77 AR, ZHRERLIVBALL 20MoR
X, RO HmE v,

2. RFP E#2EFDHR
B A5 8 AR 1E, PEGH 3000(Mw : 2700~3300) b L <
13 PEG# 6000 (Mw : 7400~10200) % B &% & L T H

WV, BREAESEIC I DL, 8 = r10mL 12
PEG# 30008 % \» 13 PEG#6000% 1 g iz T hn#k(60°C)
B L TAOCTICHEEHE, 52 CORFP 0.33g % =¥
J — VE0mL IZEMR S &2 WICiEA L, |ikxF1L v
10mL %2 WS MEIZ L V), RFP 2554 IlEM S ¢
7o, BONIZRFPEWE, U= —IZNFL—% —
% BV THIA0C THEEERRZ L 7o 5, 48BER ZIRREAT Tz
&7, BRIE & U L C2005 5 % W Clfif L 72
%, 4uymUTObO%EILL, N ZF1RFP O E K
SEUK, SD30B L UTSDE0E L7z, B, IS dEkK
7 fk40mg 1$10mg O RFP # 567 5.

3. RFP £FDOEH

RFP LA DB T N THEBEIC TIT o 72, KSR
THET L7283 DML —E % Table 112777 . RFP K
10mg % #940°C THHRERE L 72 Witepsol H-15, H-32%
L < 13X $-55(0.68g, 0.7mL)IZ¥—IZo# 3, 7 v b
AL TR T 572D 6mm OFR ) 7a L 8
DA PO — 25 LAAATRILEREI L, #hEFhos
FlaWG A, WEBBLUMECE L. &d, Uk
A ZBATOBRNEANIILE T2 b0 L LT, REFEICE
B EMERIFIE L7, F72, PEGH30008 5\ ik PEGH#
6000 CTHERL L 72 RFP O [E k45 # ik (£ 1L 24 SD30, SD
60)40mg %, #)40°C THNRIARL L 72 Witepsol H-32(0. 68
g, 0.7mL) IZH— 258 sE, NE6mm DR 7o
U BA o —I25 LAAATEMLREL L, ZhZ s
DBLIUMLAE & LAz, 8512, %@L 7 Witepsol H-
3212 [l A 53§ f& (SD30)40mg B £ ORI EH & L T
DCA, UDCA & 4 \» 13 GP #20mg 78 0 L < [& 1t A #I
L, #NEFNIAF, WAFG, MFEHE L, #HBELE
HAFENE, EBFE T4 CTHREFIRIE L7, 72, Table
LR L 72K ABANE 2729 10mg D RFP 2 &4 L,
in vivo TO¥5=1310mg/rat & L7z, BHABRAY 7
)V EAIE, RFP # K10mg, &5 E4(SD303 L <
13 SD60)40mg % ¥ O 5 7L IVICE A L TR L 7.
OG- HANL, K0, 5mL 12 RFP #y K 10mg % &%
LCaE L7,

Table 1. Rifampicin Suppository Formulation Tested.
Witepsol PEG RFP Morph

Absorption enhancer (mg)

Formulation (0.68g) (30mg) (mg) of RFP DCA UDCA GP Mark
A H-15 - 10 PD® - - - H15/PD
B H-32 - 10 PDY - - - H32/PD
Cc S$-55 - 10 PDY - - - S55/PD
D H-32 #3000 10 SD30° - H32/SD30
E H-32 #6000 10 sD60° - H32/SD60
F H-32 #3000 10 sSD30% 20 - H32/SD30/DCA
G H-32 #3000 10 sD30° - 20 - H32/SD30/UDCA
H H-32 #3000 10 sD30% - - 20 H32/SD30/GP

a) Standard suppository b) 10 mg of RFP powder. ¢) Solid dispersion prepared by PEG #3000 (SD30)
or #6000 (SD60) containing 10 mg RFP. Each suppository contains 10 mg of RFP.
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4. Invitro TBHER

A FI A 65 O RFP OE BRI, B Il EFEHREE DR
B 22 NTR—6100AP % AT, REE/NA 47 v PEETIT-
7=. Witepsol D& i H D38 B 1k R AR 2 D Yy FE Y
WA AT AEME LT, FERGF 22— TR, A
R, 18/32= oAt SEmd) \FBR A B X O pHT. 47 ~ Fk#R
FHHESmMLE ANBHLAZLDEZNNA 7y PHIZAN
7z. 7z, RFP OEKGEHED 5\ IZE KO EHEHER
T, #RFENEO0BA 7 NVICFKEL, BEE ML
FHETHEBRB LT - 72, BHEIE pH7.4Y) ~ BREE T’
AEH L, #E131000mL, {REE37+0.5C, [E#E:%100
rpm, SEREFRIIZI2REME & L7 SEFoOBEH ARG
Ty hn=6)TIV, + v FVIZRBREEELS, 305
BXU1, 2,3,4,5,6, 7,8, 10, 12B# %2
BHAM LD 3mL ZERELL, FREIfRo 72 pH7. 4 ~
EEROFAEE ¥ EHEMAICHT L. i 0340
nm (2B HWNED S, RFP DFHEL KD,

5. Invivo T v NRIVEER

AF O E BT 51, SDRMEMET v b (R E300-350g)
w2ABFMIM R L 7o, T— T OVEREA T CAAIZ LM LD
BAL, ILMBOARHTE YTV 77 ATHEL
A ORHEVE. 5% 1, 2, 4, 6, 8,10,12, 24
BRI IR AT, SEERIR & D~ CIRINEST R I TR
I (#90. 25mL) % 47 V>, 72 72 51214, 000rpm T 3 45 [H] %
L5 L CAE 21572, BROEA 051, SD AN
7 v+ ({RE300-350g) % 24MFIAE £ L 72, —— 7 VIR
TFTYyryFEHWTITo 2. %5%1, 2, 4,
6, 8,10, 12, 24 I |2 FEH R F SEERIR & 0 BRI (#490. 25
mL) 4TV, 727254214, 000rpm T 3 43 O L T
MAE %157, MEITMEFRFPEELHIET 5L T—
20CTHERAF L.

6. XiGEERBEET

RFP D [EF53 80K, SD3035 & UF SD60D & dk i & [l H7
|3 B2 L X AR 1] 47 %€ 18 RINT2500VHF % A v» T
Fo7. X#EIZ Cu/K-an(40kV, 50mA) A L, &
BAEHTI AT — MIEESE721%, 20/ 60 8% £
& LT3 ~50° D& AE EFER L7,

7. ¥ RFP BEDAIE

M AE100,. L IS PIEBIRHEY) E & L T 2pug O flufenamic
acid % & & 2 %ZnS0./50% * ¥/ — WV E 150 L % i
L CISA BRI, 14,000rpm T 3 430 HE L,
FEESRLZ. FohicbElL, YIS —T1
mL % # Nk, 1R MIRAESE L 2. € D14, 000rpm
T 3HRhELOEE L, —80CTKE % A S THERE
OB 7. B 2218 &, 50°C TARRRE L 721,

HPLC # ) fH200 L T #H & L, £ D100xL % HPLC
WZHEALZ., EEOMICEHE LZZHPLC ¥ AT L D5
iz, LT THhHA. 578H F 213 Chemcosorb 7 C
8 (& & afh), KT 7 xm, 25cm X 4. 6mm LD.) & F\»,
B E B LR Y 7Id SPD-10A B & UFLC-10AS (BB
HERERT) 2 L7z, BEMHE L TCHCN ) ¥ 8RRk
B (pH7.4) (50 : 50, v/v) & Fv:, BEHHOFH#EILL.0
mL/min & L7z, % 7 4R E1350+0.1C& L 72. RFP
B L ONEBEREYH O3 £340nm TITV, 35
N7zra< ¥ 5 L5 RFP OREEEYEIZT 5
¥— 7 HEELEZ KD 2. RFP B X UHEREEYE O 4
BRI RAFC, MREFRRIEZNEFNG6.00B £ U8.85 T
Hotl. ya< by b, MRS ICHET DI
EV— 7 3BDENLh o7z, REMIZ0.5~20,g/mL
Dk BEFBE (2 B\ THHEFR$20. 99901 1 o> R 7 1 AR
R L7z, RIS A EE30.250g/mL TH -
7.

8. EMEEREENR

In vitro BHRERIC BT 5128 $ T RFP OBEH E
— RS, U S DE— % v MEHTEDEHWT
FHEEE(AD), FHEH R (MDT) B L 0PI E M
BB OSB(VDT) 2 &M Lz, £72, Invivo 5 EB
(BT A M4 F RFP EigE—REliRr 5, /o
YoS— b A Y FEYBHEERATH Y 7 k7 = 7, WinHAR-
MONY"™ % i T, #ERAR R £ TG L 7z AT PR
— 1 Y AR T TR (AUCo-o0), FH 1ML 1 58 5 R (MRT)
B L OERPIERE (T, 2 HH L7z,

9. et
TARTOMEIT T L ERERE(SENICEIDRL In
vitro B ERER B X OBHND in vive BIFIXSFEEIZBIT
BEI8T A — 5 OFEAEBER, —ICRLE S HAT (one-
factor ANOVA) B £ ' & I % (Fisher’ s PLSD) z H
WTHT, WENRLERES BT THREEZD ) LHIE
L7z, %8B, In virro IBHEERTIE Table 1 1R L7207
(A, B, C, D, E, F, G, H O%EHHERICH LT ANOVA
ATV, SEEB LR T Table2, 4,5, 71254
LTRL7. F72, in vivo BB S EE T Table 1 12
RL7ME (A, B, D, E, F, G, H) B X I II# 512
Y WiES NI RKNEJEE /S S X — ¥ 1247 L T ANOVA %
TV, ZELE L4 %% Table3, 6, 8 1255% L TR
L.

o R

1. PEG |- & % RFP BE{F 2 Eifd D REE
PEG % ki & L TERL L 7z RFP BEMR3HUR D X #
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Table 2. Dissolution Parameters Obtained by Moment
Analysis from Conventional Suppositories using
Different Kinds of Wiptepsol.

ADY MDT® vDT?  Relative %

Formulation®  Mark (mg) (h) (h?) of AD®)
A H15/PD 3.8+0.4 4.530.1 9.940.2 100.0
B H32/PD 6.2+0.1** 5.3%0.1 12.230.4 162.1
[of S55/PD 2.110.1* 4.9%0.1 13.910.4 55.6

a) Refer to Table 1. b) Cumulative amount of RFP over 12 h. ¢) Mean dissolution time. d) Variance
of dissolution time. e) Relative percentage of AD was obtained by comparison with the mean of
formulation A. Each value represents the mean+S.E. of 6 experiments. **), p<0.05 against the
formulation A; *), p<0.01 against the formulation A.

Table 3. Pharmacokinetic Parameters of RFP after Rectal Administration of
Conventional Suppositories by Witepsol (H-15, H-32).

cmax T1/2 AUCo_m MRT Relative %
Formulation” Mark  (ug/mL)  (h)  (ughiml) (k%)  of AUC”

A H15/PD 4.7#19 4.210.5 50.8£228 9.610.6 100.0
' B H32/PD 6.4+1.2* 7.2+2.7** 85.6126.7** 14.2%4.1** 168.6

a) Refer to Table 1. b) Relative percentage of AUC was obtained by comparison with that of the mean of
formulation A. Each value represents the mean=S.E. of 4 rats. *), p<0.05 against the formulation A; **), p<0.01
against the formulation A.

Table 4. Dissolution Parameters Obtained by Moment Analysis for Dissolution
Data of RFP Solid Dispersion.

AD ~MDT VDT Relative %
Formulation® Mark (mg) (h) (h?) of AD®
Control PD® 44105 52403 11.5%0.7 100.0
D H32/SD30 6.6+0.4** 4.8%+0.3 10.8+0.6 150.1
E H32/SD60 6.1+0.6** 4.9%0.3 10.910.7 138.7

a) Refer to Table 1. b) 10 mg of RFP powder. c) Relative percentage of AD was obtained by comparison with
the mean of control. Each value represents the mean+S.E. of 6 experiments. **}, p<0.01 against the control.

Table 5. Dissolution Parameters Obtained by Moment Analysis for Dissolution
Data of RFP from Witepsol H-32 Suppository Including Solid

' Dispersion.
AD MDT VDT Relative %
Formulation®  Mark (mg) (h) (h?) of AD”
B H32/PD 6.2+0.1 5.3%#0.3 12.2%04  100.0
D H32/SD30 7.7404 3.7#0.0 7.9%0.2 123.9
E H32/SD60 6.74#0.1 4.330.2 9.6%0.6 108.2

a) Refer to Table 1. b) Relative percentage of AD was obtained by comparison with the mean of formulation B.
Each value represents the mean=S.E. of 6 experiments.

Table 6. Pharmacokinetic Parameters of RFP after Rectal Administration of
Suppositories Including Solid Dispersion by Witepsol (H-15, H-32).

Cax Ti2 AUC. MRT  Relative %
Formulation® Mark (ng/mL) (h) (ng h/imL) (h?) of AuC®
B H-32/PD 6.431.2 7.242.7 85.6%26.7 14.2%4.1 100.0
D H-32/SD30 9.540.7* 4.8+1.8** 142.5%17.4* 11.6+2.7 166.5
E H-32/SD60 3.8109 8.1%¥25 723%#104 14.3%2.3 84.5

a) Refer to Table 1. b) Relative percentage of AUC was obtained by comparison with that of the mean of
formulation A. Each value represents the mean +S.E. of 4 rats. *), p<0.05 against the formulation B; **),
p<0.05 against the formulation B
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Table 7. Dissolution Parameters Obtained by Moment Analysis for Dissolution
Data of RFP from Witepsol H-32 Suppository Including Solid
Dispersion and Absorption Enhancer.

AD
Formulation® Mark (mg)

MDT
(h)

VDT Relative %
(h%) of AD”

D H32/SD30 7.730.4
F H32/SD30/DCA  7.240.2
G H32/SD30/UDCA 7.410.5
H H32/SD30/GP 9.141.3*

3.710.0
3.740.1
4.540.3
3.540.1

7.940.2 100.0
8.140.2 101.4
9.240.5 104.2
8.110.4 128.2

a) Refer to Table 1. b) Relative percentage of AD was obtained by comparison with the mean of formulation D.
Each value represents the mean=+S.E. of 6 experiments. *), p<0.05 against the formulation D.

Table 8. Pharmacokinetic Parameters of RFP after Rectal Administration of
Suppositories Including Solid Dispersion by Witepsol (H-15, H-32).

Cmax
Formulation® Mark (ng/ml)

Tz
(h)

AUC MRT Relative %
(nghiml) (%)  of AUC®

Control  PD oral® 26.310.6**
A H-15/PD 4.7¢1.9
D H-32/SD30 9.510.7**
F H-32/SD30/DCA  15.5%1.6**
G H-32/SD30/UDCA 16.3+2.9**
H H-32/SD30/GP 17.3%¥2.7**

4.110.4 274.8+12.7* 8.310.2 540.9

4.210.5

50.8122.8  9.610.6 100.0

4.8%1.8 142.5317.4** 11.612.7* 280.5
4.00.4 170.4+13.9** 8.2110.1 3354

6.3£2.1*

211.243.4* 11.882.7* 44157

51204 223.6%20.7** 9.5140.5 440.2

a) Refer to Table 1. b) 10 mg of RFP was administered orally. ¢) Relative percentage of AUC was
obtained by comparison with that of the mean of formulation A. Each value represents the mean=*S.E.
of 4 rats. *), p<0.05, **), p<0.01 against the formulation A.

a)
L b)

Intensity

c)

d)

0 10 20 30 40 50
20(C )

Fig. 1. X-ray Structure Diffraction for Solid Dispersion
of RFP using Polyethylene Glycol.

“a) RFP powder, b) solid dispersion of RFP

using PEG# 3000, c) solid dispersion of RFP
using PEG# 6000, d) PEG# 6000.

BEMITIC X AEEFBES Fig. 112”7, RFPJEKIC
DWTHERE L72%E, 10~30° O#F I THE DM
WY — 7 2R X 7z (Fig. 1a). — 5, PEG# 30004
5\ id PEG# 6000 CHERL L 72 BR 45 BLA T i3, RFP I
H®k$5E—27 7% L (Fig. 1b, ¢), 8bIZPEGIZ
HkT 25— (Fig. 1d) AR LN, DLk

CH2r 5, RFP X PEG % B4R & L T REAEDHUEL
THIEIZLY, ZOEEELSTEN T 7 A GEME A
REEIZ o TWA Z EDRER S Tz,

2.

10

-]

Amount of RFP released (mg)

Fig. 2.

100 y=-0.623x+56.76
2
80 R?=0.838
co o2 p<0.01

S
2 4 [3 S-55
20 H-15

20 40 60
Hydroxyi value (mgKOH/g)

Time (h)

In Vitro Release Profiles of RFP from
Suppositories using Different Kinds of Witepsol
as Suppository Base.

Key: A, H-15PD(A); @, H-32/PDB); M,
S-55/PD(C). Corresponding formulation is
listed in Tablel. Inset figure shows a
relationship between hydroxyl value and AD%.
Each point represents the mean®S.E. of 6
experiments.

SRIEEH DRIR
Witepsol H-15, H-328 X U8 S-550 3 FHAH DA HI £H|
5 O RFP DB 28 % Fig. 2 127" 3. Table 2 1213,
E— A MENBECL D RDIBHNSNT A -5 2RT.
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ALK EH & LT Witepsol H-32% i L7475 B D128

10
% TORFPDEH E(AD)I36.2+0. lmg TH 1, M
77 A OFEHERH 0 L TL 665 D A B 7 B (p<0.01) 8 |

L7, T, AFIEH S LT SB5RMEH LGS
B E I RAN OB TERT L, REBRBEAH 128
ME TORBBHEL, SH5<H-15<H-320 35| Th >
720 50T, HBABFN OKEREAN CUEIE) " L 12851 B
TERBBLEDOHSE(ADY%) & OBBRERANLEZ
5, MBEBOMIZAEE %A OMEM(Y=—0.623X+
56.76, R*=0.838, p<0.01) SR L7z, kiZ, W)
AGEESH) B L O, B OEFZ T v FOBEBNICHE
5 L7z &M% RFP RE—FBHEH % Fig. 3 (2R
3. £, BON/RFP DIEHNEIRE/ST X — ¥ % Table
SRS, BRERF TORGMEE S RFP R, Cmax 13
4.7+1.9ug/mL Th - 72DIZ5F L, Witepsol H-32% %
Fle L7 BOZFNI36.4+1.2ug/mL & 7 1) FHES
Fl & B L TLARSIZHIIN L 72, Cmax B3EH, M4 RFP
REEETAL T & BRI TREL, 24F:H Cl3IRMmgESD
MHOHEEL. WHFABLXOREBIZBITSRFPO

Amount of RFP released (mg)

Time (h)

Fig.4. In Vitro Release Profiles of RFP from Solid

Dispersion.
PEG solid dispersion of RFP (SD) or its
powder (PD) was encapsulated in # 0 capsules.
Key:ll, PD;@®, SD30:;4, SD60;.
Each point represents the mean+S.E. of 6
experiments.

AUCslt, &4 Z150.8+22.8,g - h/mL B X 0°85. 6
+26.7pg - h/mLTHY, W B D AUCy..id HHE K 10r
W LCL DA R L7, DLEORE, RFP LA
DEFNZE in vitro TEHEAEN, AT D Witepsol H-
15%BAHAE LD b AUC 255 € % 5 Witepsol H-
2% ERL.

[--]

3. E@FSEEICE T IEFEOHE

RFP #5 & (PD), SD30B & " SD60D & 4 % # A L 7=
YIF ATV HhoORFPELZEE % Fig. 412, £
72, ZIOBONTEH/NT A — % % Table 4 12”7
RFP O 14X PD<SD60<SD30D F5 T A L 72. SD

Amount of RFP released (mg)

' Time (h)

Fig.5. In Vitro Release Profiles of RFP from Witepsol

H-32 Suppositories Containing SD 30, SD 60,
or RFP Powder.
Key: I, H-32/PD(B);: ®, H-32/SD30(D);
A, H-32/SD 60(E). Corresponding formulation
is listed in Table 1. Each point represents the
mean=+S.E. of 6 experiments.

Plasma RFP concentration (ug/mL)

308 & U SD60D AD 1T # N F16.6+0.4mg B £ 1U96.1
+0.6mg TH Y, PDD AD I LT, #NFN1.5ER
LU AE L) BAERBEM(p<0.0) 2R L7z, 2o
fE R 25, RFP % PEG# 30008 % \» i PEG# 6000% F
WCRERSEET 22 8128 ), pHT.ATOEHME~D
B LA T 5 2 EPBD LN, KIZ, Witepsol H-
R2xEH L LTHY, SD30, SD60FB L U'RFP k% &
HYHBHA, $2bbLAHB, AEDBLUMEEI
DWT, FAAIH S O RFP i H 28 % Fig. 512, A H

0 4 8 12 16 20 24

Time after administration (h)
Fig.3. Plasma RFP Concentration vs. Time Profiles
after Rectal Administration of Suppositories
using Different Kinds of Witepsol as
Suppository Base.
Key : A&, H-15/PD(A) ; @, H-32/PD(B).
Corresponding formulation is listed in Table 1.
Each point represents the mean=*S.E. of 4 rats.
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Plasma RFP concentration (ug/mL)

0 6 12 18 24
Time (h)

Fig.6. Plasma RFP Concentration vs. Time Profiles
after Rectal Administration of Witepsol H-32
Suppositories Containing Solid Dispersion.
Key:ll, H32/PDB);®, H32/SD30(D);
A, H32/SD 60(E). Corresponding formulation
is listed in Table 1. Each point represents the
meantS.E. of 6 rats.

IXT A—4% % Table 5 |12/~ . A B, DELTE D AD
FFNFNG6.240.1, 7.7+0.4B8 £ 0%6.7+£0. 1mg T
), RFP OFEHMEIIMLF B E<HLJ; D DFF|THE
K UL7:. Eo#ER,» S, PEG # T RFP % E A5
BALL, BWHEBORVWER EHAGHOELZ LIZLD,
RFP DA BB LT 2 Z b & o7,

X512, 5B, DBLUTE%® Ty bOEBIKS L
7z & & o IL4E T REP E BE—RE M HES % Fig. 6 12/R Y.
F72, FNODEHNEIFE (T X — ¥ % Table 6 \ZRT.
PEG# 3000(2 & % RFP EfE3#i/A % &4 ML75 D @ Cmax
139.540.7Tpg/mL & %2 ), EESEEE & T VAT
BOFNELELCLEMHIIWEMLA, Larl, LHE
IZBWTIE, Cmax 133.8£0.9ug/mL &% 0, LB D
FREHRRTHEIENEEZ R L2, WD Cmax F3E
%, MAEHEYEREIIECICTRL, 24REH TIZIZM
WA SHEE L WEFB, UWADBIUTRFED
AUCrld, N & N85.6+26.7, 142.5+17.48 & ¥
72.3+10.4pug -h/mL ToH Y, LF DB &L UL ED
AUCh-i3L 5 B L I L CE N1 TR B & 070, 9F%
THolz. TbbH, PEGH3000% [E 44 & L TRFP
% BEESEARL L, kA HI A (Witepsol  H-32) 12
GERDLTEILBHEBRINGEICBIT S EHAEIRE
7.

4. REFTER R R ERIFRMDE

PEG# 30000 RFP [& &4 814 = & & Witepsol H-327T
BL7-LF DD AUCH-% L ICMESEHEE L
T, DCA, UDCA 3 X U° GP % 5 IHHEE R 77 % WU &
e LTHEML, #ZRFNLKEF, G, HELTHREL
7. KAEF| S O RFP DB ZEE % Fig. 7 1 2/RY. Ta-
ble 7 121X, in vitro B BT BEMRE/NT X — F &R

=Y
N
1

-
o

Amount of RFP released (mg)

e N A~ O @

o
N
F-N
(-]
-]

10 12
Time (h)

Fig.7. In Vitro Release Profiles of RFP from Witepsol
H-32 Suppositories Containing SD 30, SD 60 or
RFP Powder with or without Absorption
Enhancer.
Key : >, H32/SD30(D); 4, H32/SD30/
DCA(F); A, H32/SD30/UDCA(G); l, H
32/SD 30/GP(H). Corresponding formulation
is listed in Table 1. Each point represents the
meantS.E. of 4 experiments.

RFP concentration in plasma (ug/mL)

Time after administration (h)

Fig.8. Plasma RFP Concentration vs. Time Profiles

after Rectal Administration of Witepsol H-32
Suppositories Containing Solid Dispersion of
RFP with Absorption Enhancers.
Key : @, 10 mg of oral administration ; O, H-
15/PD(A) ; O, H-32/SD 30(D) ; 4, H-32/SD
30/DCA(F) ; A, H-32/SD 30/UDCA(G) ; I,
H-32/SD30/GP(H). Corresponding formulation
is listed in Table 1. Each point represents the
meantS.E. of 4 to 6 rats.

5. RIS 2 N2 22 VW ILE D ISR T, B F, G,

H® AD Z#hFh7.240.2, 7.4+0.58 L 0M9.1£1.3
mg& V), FICGPEHEMLZEE I, AD%DH
30%WML 72, &5, Wy AGEHERAD), 075 DK
IURHERIZERI) B L 5 F, G, HRIPUZAEREM)
T v FOBERICES Lo MAE Y REP & E—F
#R % Fig. 8 1Z/RT. & CIXMKEICHED RFP % %
M35 L7z & & oM RFP BE—REHER 2 /R7.

Table 8 |213 2 N & BHEGEEOEANBE X7 XA -5 &
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RY. S A D Cmax BEUAUC 134. 741,94 g/mL B
L U50.8+22.8 ug-h/mL T& - 7245, RFP % [& 443§k
fEL72HDDOEFNSI$9.5+40.7pg/mL B L UF142.5
+17.4pg-h/mL & B FIZ LS L7z BIUR # #120mg
ALK DIZHEMLUZZMTF, G, HTIE Cmax 258 512
HhnL, DCA, UDCA B X OGP #EhI L7234 D AUC
DM EERAN T ENRZENS.L, 4.2, 4. 45
Ehhot. ULOKEREMS, REPEASEEEZEET
B RN IRER & L TR BE R UR R % 7N
52T, ERSBEROAEGERTL54L DL, RFP
DEBIRGHEDNAFTRAL FE) F 4 RESIZH BT
HZEHBL 2. F72, Table8iZ/RT & 912, JEH
%%%Wﬁ@ﬁﬁ%%ﬂ@mmi,ﬂgwRWzﬁu
BE LB EDOAUCIZH LT, H6E~88% Lo
7.

% =

BAE, BENEF & LTl ST % RFPALH I
RFP RH 71 72 )V O %) % Witepsol  H-15127R A1 L
THELZEATH DY, HBEWEEOWE T g 2 -
TAERIREEDRBRICMHER S TS, L2, 20
RFP AL AIIZ & 2 M4 RFP I, #EOEG-BRIZ N
THRO TRWOT, HEIREZ LS5, BER
FOYLBFYLINTWE, LX) Sar T
z.%%&me&&Eﬂmm$H®uﬁ%ﬁwﬁnw
tro BEXT'Z v b in vivo THRET 21T o 72, BHIEREH
wfﬁﬁﬁ@ﬂ%ﬁmiétb,077xzwwmﬁ7
TV HWTHELREL 2. ZORNRMT 7EVI2IE
FREEERIA L LTI 7 ) VEREET M) v ah&Eh
TWaH, THIZX B in vivo BRI~ DFE T F N
ZHOXZIFT 5 HBRBRICBWTHEIRTWS D
DEEZOLNL. 512, BRTORFPAFEDOHK S 1Z
AR MBI BR CTATH N 5 DT, in vivo TORIML IZ245% 1
T TLL2H, AUCH=IIXF B AUC-uD Lid i
0.5 ETH Y, HEHAUMHDF— & 13+5 1%
I D & HWEL 7.

W, ABEN BB B O OERTEY OB
I NA—VTEE—DERTHL LEZOLNL, %2
TEY, BlATD RFP AAFNMEH & T % Witepsol H-
BLAMTE D B\ AL R B H 2 5% L 72, Fig. 2 TR
L 72 &9 (TR BE N CRER AT e 72 AL K 3% 3 B I D\ T
in vitro B LT 5724 25, Witepsol H-32TH L
2AEF D6 D RFP OB HU IR OENT W2, D
HWELT, &4DEAOYHEZNEE I BT B HENE
ANz, TNOOMES* L VEEL-LZ A,
S R MDE SIS EEAA 12 D, S-55, H-15, B L U°
H-320D K BE Al 1L, #H#Fh50~65, ~15, B L F~

3THo2". 72, TNOKBEEME AD% & DRI
BEELZBEOMHBELITET LI EPHEHO N E R o/
(Fig. 2). EFIPIILZBICE TN A ERKBREIENE
MewmTBY, JEWE, EFENEAB X UL
& DALIE A SRS 2 B2 ol B K ER SR AT A9 |2 U L
ThKG@ERI L, DMEomILE 75632 L2955
NTWBY, E5|ZRFPDREMIZILENSE <, B
IREEEED S 7 B 13 & 35K # T O RFP O & FE 03 A
FTHURELSH L. Lo T, KEEEMOHEIVN S
Witepsol % R 5 F 7%, £ 5 D RFP ICA T 5 W
{EEMMHEERS PR R0 EEZ 5Nz, 400
KT Tl Witepsol  H-32D KB AW ASHRET L 72 & HF D S
L L /NE o7z T, RFP & OB L %48 B /8 H
A% %Y, REP O in vitro SRR, in vivo BB
IXEHRED® Witepsol H-15%fFH L7-HA LD dbES R
FbDLE LN (Fig2, 3).

—77, BRI B EE AU S O AL E RN A S
THEKNFERELT, SFSTELEPOROMNRE~D
JEHADRE TR0 E RS EUR A ER Y O IR
YYETAMBIIOVWTRE T ST LELDH L, EY

DFERE D HIFERE~NOEB(TEL T 7 AL) ET7TE
VW7 7 AREDRFEPE N LERE ENTWRES, F
72, REFFE TR E LCHER LA PEGI, 7LV 7 7
AL L 72D HKFP TGN LB T 2020815250
WHEHL SN TBNAD, Zh i RFP OEESEEEE L

TIBHTAZ LX) T7ELT 7 A{EE L7 RFP D H
AR EER T 5 2 L AT &2 (Fig. 1). Fig. 4 TR
L72 X912, ERGEED S 0O RFP O H 413 RFP #
Ko DBEHRBELY QENRTEY, PEGIZ X 2 FEKES
BALIZ L ) RFP OBEBUAFEESNTVE LD EE R
bh7z. $£7z, Fig. 5 T/RL7- & 912, RFP DEEG L
K% &K 3 5 Witepsol H-324L%|% 5 O RFP DA H ML
Hi|Z RFP By K % {RA L 72 Witepsol H-3228%7> 5 D
HLHOENTBY, BHEHICEH SNIREIC B
T%l%ﬁﬁ%#%@mw@mmﬁﬂﬁﬁénfw
bDEEZLNI 3512, Fig. 6 TRL72 & 912, PEG
# 3000 TYERK L 7= Witepsol H-32FER 53 BLEL K 4> & @
M4 RFP REEADS, FERDOBANEAITH 5 Witepsol H-
152 FEHMETHRFPAFL D BEESN, invivo 128
W h BEARTEUA D S D RFP O MBS R Ak
Sz, L2 L, PEG#6000CHE L -EESEik» 5 D
in vitro {WHIVEIL, PEGH3000CTH LAFh L) HEL
% 1) (Fig. 5), in vivo ERWINIZ BT L RFP O I 4
PIRE D EERGEUR Y & L 2\ Witepsol H-3244%] X
DHEL %2 -7 (Fig. 6). ZHDZ &L, PEGHTELS
CFBHIET, HICBERUELETSETVS M) LEZ
bz, L7:4%> 7T, REP DEKRSEHMAIICIEEE L
@mﬁ%%xém60ﬁ+g#ﬁr?%é®a%za
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NBH, ZOHIZOWTIRSHOREEETHA.
KBRS O v 2B K 2L F], Witepsol H-32% #ER L,
PEG#3000i2 & % RFP OE RS HEE EHEIEL I L
T, BEEH5%D RFP O AUC--75, HEROBENEAZ
T2 8k L 72 (Fig. 8, Table8). Lo L, &1
Y ER L LT A &, BB S %M RFP RZ O
VEEBOHBRTSEEZENL. F2T, BEERSEE
EAT AN BRI ER 2 NS A 2 L2 X B,
B SEEORINGE 2 A, T, RIUEER 2
HEUdHVIEET B ERG RS A LA 2 Witepsol
H-32% W TER L, #1555 D RFP D in vitro T
W EMET L7z, Fig. 71" L7291, DCADH B\
13 UDCA %Nz 7:& EDORFPRHMEIEZN S ZR/IML
GWEBAELIFEAEEDL o7, — ), GPZ &M
T 52 &2 L) RFP DR MEDKI30%IEEE LA L 72,
In vitro RSB Tl O — 2 BB T 5 B8
FRTVWHEDT, EBROAMKKEIIEL>TBY, DCA
HDHWVIZUDCA IZIZRFP DN O — 2R FERICH T 5
FEUETTLEICEIHMEN LV DEEZ LN, &5
12, GPICWHEBOBHERSHENTEY, GPH
IZIZRFP Db v 0 — AR FEREIT 5 Fad 2 o &
AR DPERETLEbDODEEZ LN, L2 >T, 2
D In vitro BLREBROFEE, S, GP A D in vivo 128
75 RFP DEBRINLERRAE DT D LR
N7z, Fig. 8 TaRL7z& 912, MEHRRIEER & & &
B BEER LIRS F, G, H)#E5HOIMEES RFP
BRI ENS 2 G T WREIARGERE ALY D)
N AUC AL 2~1.6f51C B L, Frici5 % 6
TORNATOMEFEEDEMABEECTH o7z £
7=, FEMEBLE|(WLFT A) D AUC & H#E$ % & BRI ER R
IR MR & 70 L 72 2 % 0> AUC 143, 3~4. 46 (2 38 T
L, ¥12 GP & O ER Ui & A LR (L5 H) O AUC
IXFE O RFP 2O 5 L7284 0 AUC D#80% 12 %
THEELZ, 20L& 9 ZRETERBIURAER] 12 X 5 RFP
DRI ER R, ZHOFKB & BUKE A I HIZH Y
EEN-TEEBAERTAILICLD, RFP ZEHA
AET A ETHBRE~NOBMA MY B, EREWNE
KELTWE D EEZ ENAED, DL EofR, 1Bt
B R AR HE R ORI #% 5- % BRI 51T 5 REP Ok
NSEIZBERTH O, IBrHEERB IR R % B R 8
DREHOMAGHLEEZERZ S I & T, RFPAF K
DMPEEHELHETEZ D EER LN,
AL, BATORAEAITH 5 RFP A4 H]H 5 D RFP
DOEBEINGEE BHIs L - AR TH 54, RFPO
BB IE RFP BA % PEG (2 & 0 B8R L L, B
R IRER 2 RmINT 5 2 L T, HEFEIHESINS
SENT Y Nin vivo THBNE R o7, LAL, b
WWBITARFPO—H %7 ) OREE, 450mg & ERE L

A, BB E LTED4f501800mg % %5 §
B, SEHOMFTIIRELEIRLT S0
Witepsol # I L7225, ZOma o —HOLELIES
ZEIREERLHMENLBELSABEYTH Y, EIED
Bk U CHRMH 2 2 258101, BIEREGE
REZDBVLENHDS., TOBRIEO—DELT, LI ¥
VI TR & e TRERG RSB L ORIIURER DR &
WMEDLOEKGTHIRELHAEEZEEFTHL, T,
R % WU A & L CEA L72As, EBASREISIC
BUIABEROHEXERTAI LD SERORELER
TwWh,

ABFFE T, HATOBEAEAITH 5 RFP AEH OB
Wi =L B LT, RFPOEKRGHEEZEEFT S
AEIDEREF 24TV, in vitro BEZ UYT 2 b in vivo TREM
L7z, ARFIFEKIIZ1E Witepsol H-32% i L, PEG# 3000
T RFP % BED B L CRFI A FIZEFESED T
LIk, EEHRS %O REP A AI D AUC A% Witepsol H-
I5IZRFP FAZRE L TRLABITORF L) 2.8
ER U &SI EERRRER 2 N 5 2 & T,
E ¥ 5% BEA o M4 rh REP B LR SRR S, [
HE OO E 20§ 551 BA #60~80% 2 F T
BETHIENTEL. 41, SOLRIMAHZMAALZ L
Wk, e MEHLES) 77 v Y VAERIOFKED
WHeTH Y, BOBS I bLIEGEEL LT, #HER
BEOBEREOM EICEGTE2b0LHfFEIN 5.
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