722 Acta Pharmaceutica Sinica 1998,33(5):373~378 e 373 ¢

%
=i

1 4 A QIR ¢

B BERERZE A,

e il 5-FLm R e Ll AR 22 B K

7l
LA ESE A A

AL A EEAIE 5T

WA FE WAL

C R =M E B B 2 AR BT 100083)

P X 10 AR B R WE LS 6 d 2 AN po 1S-5-MN 28T MG T T (9 25 4X80 ) 2 4

AR A0 B JEE BEAT T W5

SR KIS S-MN SR A i) T, 708 5.0 h 1 1.4 h

(P<0.05), Fi# K2R R+ 70 W B AUC 48500 07 9 )5 1) 2 B Gt 40 BT £ W1, 1S-5-MIN 28 B 11 (40
mg )5 [S-5-MN il 7 (20 mg X 2) =W FERG 1S-5-MN 28 B AR AE VR FH EE R 108.95% 5 1S-5-MN
ERE T AEIE P K C 730 7420 ngeml ™ VAT 134.42 ngeml ™ {(P<0.03), 10 BRI 50 ) HoAth 254X 80
HBHN C o AUCE AUCT , Ke, T, LR BN RB(FDE LB ZEN 27 (P<0.05). ZRGH)EM

Fof i ) A8 FU) Ak P 5 A

KB SRR S L AR 29AREN T2 AEAI R SRR T

S5-HLUGE R 5 1L BY BE (isosorbide-3-mononi-
trates [S-5-MNDJE AHEE 5 11 A4S 1 3= 244
P o AHBER 25— FE, 1S-5-MN 1] H
T TR AIE 7 08 O 0 AN 76 I 0y g 3 0
26 HHBRHAZS YA HE, 1S-5-MIN MR B4, 2
MK, TR G A2 1 AR R FH 5, i
ZPIR L Bt B AT 1S 5-MN R
B0 Eh ) AR B R 223, H AT IR R
FAADIED 1S5-MN B H 1S5
MN Bl FIAE o R 25 4% 3 ) 2 e 7 12
N T kD i 2 R HR v N TR R AT T
T IS-5-MN R H Flo A SCHI H B A2
MR T EA DR Z A& IS5-MN &8~ &
W38 A1 29BN S 2 P VRN P R B AR
WS R, 9% 22 70 45 2 A n) BE A R
BN1E DL

MR 5 U5 3k

128 HP589011 A AH B i 4%, £0 35 4 it/

AT 19979 A2 AkE.

NGy RE 2%, 63NI HL T4l AR A 75 , HP3394
WA, 22 [ B % A Al Alltech & 40 & 4
(ECONO);15 mx 0.25 mm, ZJZ 0.25 pm, ¥
KA. SGE 2 w5 43 9/ A 4 i dE A E 4 (4
mm, E D, KR SGE 2 Al s YKH-1T
TR A B8, VLY RIT E .

Zif 5iRA IS5-MN A i R B
TR I B i 2 ) FE s IS2-MNCN A5 ) H
E R 2 T AL s 52 G RN IS-5-MN 2%
FER (40 mg/ B, lAb RS PUHI 245 T Al s =
BRG] 165 4 9601165 Fr kS L
F4 1S-5-MN 18 (20 mg/ A7), [ 5 R 2
ONE] P B &R Ismos L5 8 755205-04;
2 AL AL AT N IE Cbe s OBE FEOREY
M Ay ATt AT 2R

ZARHE 10 K AR SR, RS 1923
% KTE 5482 kgo RKIUE B B AR e, R ff
RO RIF o LI ATE L — A, S f rp 44
1E i FH At 2590, 2RI

AR T SR B A
V2 M FE - 3 ORI % 0 o 0T 2R 1S-5-MIN 1)
S, Ak S AR 2 B (Hy/Hn)



« 374 - 722 Acta Pharmaceutica Sinica 1998,33(5):373~378

X ) ik FE CCO 1 br #E 1t 28 h: Hy/Hn =
0.003824C—0.009992C 5 =7),v=0.9993. 1
24~1200 ng*ml "WREZEWHE N, Ak E S 2
Wi i 5 ARV = 2 LU R AR DG . ik
VIR ZE R 101.66 % » H A A1 H 18] AH X FR
AR ZZ 3 /N T 6.5% F1 10.0 % » S AR AS M3k
JE4 2 ngeml ' /SRR 0.002 ngo

SE T E 10 B2, BEAL B 4L,
ANy, Ped o — . IRdi— M. I im
F#EEHE 8:00, M 8:00 & Mk IS-5-MN il
HQ20 mg)—H>d 4,5,6 T 8:00 Mz 24 A HX
—IREIKIM, d 5 MR 8:00 LA, d 6 IR )G
gheriEfr 2 h leg—dhniE &, d 6 Ik )G
0.25,0.5,0.75,1,2,3,4,8,12,12.25,12.5,
12.75,13,14,15,16,20,24 F1 36 h HCHTE &k
M 4 ml, HZ L&k, 5280 3000 remin~ ' &0 5
min, 7 & H MK T - 20C RAF & H . IRGER:
HHERRE 8:00 It 1S-5-MN 228 H (40 mg)
—h,JF T 4,5,6 d FERHF 8:00 ARATHATK — K
HHikIL . d 6 IR 544 0.5,1,2,3,4,5,65 12,
16,24 1 36 h 2RI,

AR PE I 2 R LA s I
IR FERIRT FO I 18] ¢ EAT [RLA, o H 4R &
KA BRI FH KeCh™ D, I T,
(h)o Z—HTHIZ T AUC) (ng*heml™ DL
FRIEZEN VR AUCY B AUCH BB 4234
C/Ke 1331,

WERJE C o FIEWERS T M 28
B, Horp i gk g ¢, 8 PN IR
JERPIME . [FAE, 0l A IR e T IR A
AN IR ] R34, BRE C 8 d 4,5,
6,7 B LIN P I84H

AR R O
Fr% = (AUCS 5/ AUCH ) X 100 %

WeEh B2 Emh A
FI=(C, .~ Coin)/AUC,,s AUC,, = AUC3*/24

ME -7 A E R B A E
R=1/(1—c k) MERE=1.44T,,/7

= B 1 AR AR A 3P87 B P AT
B

i R

1 k27 & 1S-5-MN 28 7 A5 38 A 1
2R g — P [R) Hh £k

10 %%k #& po IS-5-MN £ 7| = %18 f
(20 mg, bid) FIZEFE B (40 mg» qd) [ 4 1 I 24
W PE—F ] Hh e 20 0 WL 1 A1 2510 44323
BIE A A W 3; Hrp 4 —~7 d IR
WRE— T 2k WL 4. BRI, IS-5-MN
Wl A I 2R BT, T IS-5-MIN 22 %
TP 2 e 5 ) B T LU i . I 29 R A
hEFBLE . M4 dFFa, SR A IS
W JEFEARRFFAE R — BRI KPR 4 d
T e, mAEMRBE AN E.
2 MRZH]E IS-5-MN 28 7 M 1) 2
R5h 1% S 4

10 &2 po Z & 1S-5-MN 228 1
Wil A B 1 E S BN 1. v W
R, 2R F 2 F & po IS-5-MN 228 A a,
IR U B R P B AR (T A 5008 5.0 1.4 b,
P<0.05), ZRAR A5 W15 Py Rp I 1)
BRREWREFZEEPNARCP<0.05), £
I po IS-5-MN S8 7y Ja P34 IR 5 AL
HPRR A H Al 25880 ) = 2 800 Co
AUCGH AUCY s Ke M1 T, 55380 B &M% 7
(P>0.05). IS-5-MN 288 AHXS 1538 1)
BRI E(FDIE R 108.95% , fF A2k, £
FHE po IS-5-MN 228 (40 mg, qd) K 1S-5-
MN 38 H (20 mg, bid) A Fa A& 5,24 h W2y
WL BN 4 0 ok 74.20 ~512.55 ng*ml !
J 134.42~494 .58 ngeml ', # T X HH B
IS R R Bl &R A 1.83 +0.30 A
1.63+0.65, T ZAFW ¢ K50 T 15
TR =0.883, I FHME c =21 LR
EMZER(P>0.05). X [S-5-MN 18 f fl12%
FE RO 24 3 JE— I Rl B4R AT L5, & R 3R
i, — S B RE A AF M B IR 1S-5-MIN 8 F Al
SRR Ry I 24 R 5 i e (] 1 AR A R

[S-5-MN 22k i 55 8530y AR & X190 )



2772 Acta Pharmaceutica Sinica 1998,33(5):373~378 e 375 ¢

K112 F 144, AR B FREE 2r 0 4 0.46 Al FCH I E
0.92, Ko B R T 00, 2 AR B b 5]

Tab 1 Individual and mean steady state pharmacokinetic parameters of isosorbide-5-

mononitrate after multiple oral dose to ten human volunteers

Subject Crnax ) C i i T rax AUC, - 24 AUC, - of Ifc Tin I Fr
(ng*h*ml D) Cng*h*ml D (h) (pg*heml D) Cpgeheml D) (LD (h) (%)
Conventional tablet (Ismo» 20 mg, bid)
01 730.42 121.29 0.4 7.20 8.65 0.105  6.60 2.03
02 500.42 180.10 1.7 6.84 8.66 0.104 6.66 1.12
03 439.10 183.69 2.5 5.88 7.48 0.127  5.46 1.04
04 428.79 82.57 1.1 3.84 5.00 0.080  8.66 2.16
05 548.95 81.22 1.7 3.81 4.98 0.090 7.70 2.95
06 322.55 106.73 1.4 5.14 7.03 0.060 11.55 1.01
07 464.44 142.61 0.9 6.36 8.15 0.109 6.34 1.21
08 524.23 126.02 0.4 5.52 7.07 0.078  8.88 1.71
09 455.41 147.35 2.4 5.14 6.59 0.096 7.22 1.44
10 531.45 172.59 1.5 8.13 10.05 0.141  4.91 1.06
Mean 494.58 134.42 1.4 5.79 7.36 0.099 7.67 1.63
s 105.56 37.61 0.7 1.40 1.60 0.023 1.82 0.65
Sustained release tablet (40 mg, qd)
01 503.59 60.68 2.0 4.76 5.60 0.064 10.83 2.23 66.10
02 613.59 89.20 3.0 6.71 7.59 0.106  6.54 1.88 98.42
03 416.79 76.15 5.0 5.91 7.39 0.092  7.53 1.38 100.56
04 521.53 59.39 5.0 5.47 6.43 0.098  7.07 2.03  142.56
05 401.13 48.79 6.0 4.50 5.01 0.117 5.92 1.90  120.17
06 667.69 114.23 6.0 8.52 10.02 0.095 7.29 1.56  165.63
07 387.44 64.58 4.0 4.93 5.85 0.081 8.56 1.57 68.16
08 472.98 59.95 5.0 4.74 5.60 0.080  8.66 2.10 85.92
09 645.80 64.80 5.0 7.50 8.46 0.104  6.66 1.86 145.87
10 489.96 104.25 8.0 7.80 9.38 0.090 7.70 1.19 96.04
Mean 512.55 74.20 5.0 6.09 7.14 0.093  7.68 1.83 108.95
s 100.23 21.51 1.6 1.46 1.73 0.015 1.40 0.30 33.68
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Fig1 Plasma drug concentration of isosorbide-
5-mononitrate (IS-53-MN) versus time curves for
10 subjects after multiple oral administration of
conventional tablet (20 mg, bid).

Fig 2 Plasma drug concentration of IS-5-MN
versus time curves for 10 subjects after multiple
oral administration of sustained release tablet (40
mg»> qd).
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Fig 3 Mean plasma concentration of IS-5-MN
versus time curves for 10 subjects after multiple
dose administration of sustained release tablet

(—, 40 mgs qd) or conventional tablets

(- - -, 20 mg» bid).

3 IS-5-MN 22 B v I b 1) 25 W) 45 s v v
#r

WOERE 7 A8 1) AUCT 1B X 20U
F KR AE XV AT J7 2250 W, S5 R L3R 2.

ZEST TR, PR 2 TR v R 2
<P>o.05>,/l\fzt‘zrﬁﬂm%ﬁ%@%%w>
0.0, HELW A MAEEEER(PL
0.05),

Tab 2 Analysis of variances for the observed
In(AUC)

Source df SS MS F Fla=0.05
Subject 9 0.6653 0.07392 2.7317 F(9,8)=3.32
Period 1 0.1757 0.1757 6.4938 F(1,8)=5.32
Formulation 1 0.01406 0.01406 0.5196 F(1,8)=5.32
Error 8 0.2165 0.02706

Total 19 1.0716
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Fig 4 Average trough concentrations of IS-5-
MN versus time curves for 10 subjects after
multiple oral administration of conventional

(- - ) and sustained release (—) tablets.
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MULTIPLE DOSE PHARMACOKINETIC AND BIOAVAILABILITY
STUDIES OF ORAL SUSTAINED RELEASE
AND CONVENTIONAL FORMULATIONS OF
ISOSORBIDE-5-MONONITRATE IN HEALTHY VOLUNTEERS

Zhang Qiang(Zhang Qs Huang Xiaofang(Huang XF)» Ji Ping(Ji P,
Fu Lihui(Fu LH), Yan Baoxia( Yan BX) and Wei Shuli(t Wei SL)

(School of Pharmaceutical Sciencess Beijing Medical Universitys Beijing 100083 )

ABSTRACT The pharmacokinetics of a new sustained release tablets (40 mgs qd) of isosorbide-
5-mononitrate (IS-3-MN) was investigated together with a conventional preparation (20 mg, bid)
after multiple oral administration in ten healthy human subjects using an open, randomized two-way
crossover experimental design. Based on three statistical analyses of the area under the plasma
concentration-time curve (AUC), the two tablet formulations are judged to be biocequivalent ( P >
0.1, with a relative bioavailability of 108.95% for the IS-3-MN sustained release formulation.
Pharmacokinetic data showed that the sustained release formulation reached mean peak plasma levels
significantly later and lower minimum plasma concentration ( C,,,,)» compared with the conventional
preparation. But no statistically significant difference was found for other pharmacokinetic parameters
including peak plasma levels (C,..)» AUC, elimination constant (Ke)s elimination half-life ( T;,,)
and fluctuation index (FI) between the two preparations ( P >0.03).

KEY WORDS [sosorbide-5-mononitrate;  Sustained release tablets; Pharmacokinetics;
Bioavailahility





