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Bioequivalence(BE) test of commercially available sustained release tablets of
diltiazem hydrochloride(IDTZ) was performed to give some guidelines to BE test
in korea in case of which drugs with low oral biocavailability(BA) due to substan-
tial first-pass hepatic loss form pharmacologically active metabolites. In such cases,
the pharmacologic activity after oral administration is greater than anticipated
from BA data, based on chemical assay of drug alone. Therefore, this paper
explores the use and meaning of area under the plasma concentration-time(AUC)
data of parent and its metabolites to access BA if sustained release tablets. Normal
healthy male volunteers(n=14). were randomly divided into 2 groups, and sustai-
ned release reference(Herbesser®) and test(Herben®) tablets of DTZ-30mg were
given orally by balanced two-period cross-over dosing schedule. The plasma conce-
ntration of DTZ and and its active metabolite, desacetyldiltiazem(DAD), were deter-
mined by high performance liquid chromatography, and -AUCorz, AUCpan, AUC-
prz+pap, Cmax and Tmax Were obtained. Analysis of variance(ANOVA) showed that
AUCor, and Cms passed the standard(a=0C.05, 1—f&m 0.8, A &H 0.2) of BE. test
of korea, but AUCpap was not satisfied from the standpoint of power. On the
other hand, AUCorz pas may be more avaliable than AUCoss from the standpoint
of statistics and pharmacologic equivalence.
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BEYRR TFH A8 =G = Herbes-
ser® H(DTZ 30mg : Tanabe Seiyaku Co., lot
No. 6Y319, Japan)®, Al¥efo =i+ Herben®
B (DTZ 30mg : Hanil Pharmaceutical Ind. Co.,
A& 33 DTZ,
DAD f4t¥ (o]} Tanabe Seiyaku Co., Japan),
olvlxZalyl YAt (Sigma Co., U.S.A.) triethy-
lamine, ammonium bromide(o]4} Aldrich Che-
U.S8.A)¢}+ HPLCE wierg, ©F
AMEVEF(lE E. Merck, German), t—butyl
methyl ether(TBME, Aldrich Chemical Co. Inc.,
Us.A) & AMg3tded BMrizizd o
¥YE¥H71(H—31, Kokusan Co., Japan),

lot No. 088010, Korea)£

mical Co. Inc,

Table 1. Tested

SEjoPd AUy TxNie MESE S8

231 7 AR #3324 (Kontron 930, Kon-
tron Co., Switzerland), & &A% 73] (Dissolu-
test, Prolabo Co., France) R HPLC(PU 4850,
Pye—Unicam Co., UK.) & AH&3tch

2. SaAly

HlE 4@ AM22 AW/ DTZ FAA ¥
SEANY FHWo ol A2y (HEY) AL
o HEIAT.

3. cixMadE

B Agel @AY ALAE WA HA
S Table Io] ®r1@ W gasiers JALE
AN, B W AAYG B AW B
NNAF FAYE ASE MY 1479

terms for. the normal volunteers.

Tested ltems

Blood chemistry

Alkaline phosphste, SGOT, SGPT, BUN

Creatinine, Fasting blood sugar,

Total bilirubin, Direct bilirubin

Hematology
Urinalysis

Hemoglobin,

Urobilinogen,

Hematocrit, Platelet, RBC count, HBs Ag

Specific gravity, pH, Protein, Glucose, Ketone,

Nitrate

[ FA AL[VA(AR 20~254, HF 22.4
A, MBS 56~74kg, BHF 62kg, 71 166~179
cm, BHE 171lcm)E dtigoz ew, olF
AQAANAE B APl ol R E29e
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Table 11. Dosing schodulo for the bolonced twvo-period cross-over rest
Group Volunteer Period
(LIOKC (2)PTH (3PKY (4)Yysc
1 A B
(5)Css (6)yuI (T)SJK
(8)NKH (9)PSY QOLH anvys .
2 ; B A
(12LKS (1307K 149CMS

A Reference tablet(Herbesser®), B Test tablet{Uerben®)
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Table 1. Mean pharmacokinetic parameters for dificzem and desacetidifiozem aofter a single
30mg oral dose as reference and test tablet to normal volunteers™

Parameters Reference Tablet Test Tablet

AUGH**(ng - h/ml) 244.1+ 8.74 2247+ 9.52
Craxprz{ng * h/ml) 37.0+ 1.68 37.3+1.68
Tranorz(hr) 2.4+ 0.26 1.7+ 0.197
AUGHK ' *(ng - h/ml) 63.4+ 4.07 61.0+ 4.16
AUCS:72parDAD +DAD(ng * h/ml) 307.6x 7.68 285.7+ 7.56

' Mean+ S.E. (n=14)
" p<0.05 by Wilcoxon signed-rank test.
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Fig. 1. Mean plasma concentration of diltia-
zem following oral administration (30
mg/body) to normal volunteers(n=
14). Vertical bar represents the stan-
dard error of the mean.
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Fig. 2. Mean plasma concentration of desace-
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tyldiltiazem following oral administra-
tion (30mg/body) of diltiazem to nor-
mal volunteers(n=14). Vertical bar
represents the standard error of the
mean.

Keys ' -O-,
test tablet.

reference tablet:-@-,

Table MiolA HXEo] DTZ% DAD R DTZeh
DAD=] e ¥ AUCS DTZl ¥ Co.dt
A FA8A0E Zolrt UL B olysr o
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Zable IV. Pharmacokinetic data of dificzem of each volunteer in each period.

Group Volunteet Period 1 L Period II

AUCorz AUCopar  AUCprz+pan Cimax AUCDprz . AUCpar AUCbrz+pan Conax

OKC 243.7 71.5 - 315.2 46.4 179.6 90.4 270.0 20.4

PJH 236.0 84.9 320.9 30.1 187.2 59.2 245.4 35.4

PKY 290.7 54.4 345.1 39.1 269.6 44.9 314.5 46.7

1 YSG 163.3 93.0 256.3 26.4 197.6 56.1 253.4 39.1
CSs 320.5 54.0 374.5 38.3 207.2 41.2 248.4 39.1

Jur 232.4 64.4 296.8 28.2 222.5 68.6 291.1 36.8

SJIK 250.9 56.6 307.5 37.9 240.7 60.7 301.4 42.0

NKH 284.1 33.6 317.7 42.8 255.4 38.2 293.6 44.3

PSY 207.8 66.5 274.3 29.7 252.7 42.49 295.1 37.3

L H 232.5 67.1 299.6 47.3 2227 69.0 291.7 37.4

2 Y C 177.1 82.4 259.5 33.2 239.3 67.6 306.9 44.1
LKS 270.6 57.3 327.9 39.2 248.6 66.3 314.9 39.6.

OJK 242.5 66.4 308.9 34.2 240.1 58.4 298.5 31.4

CMS 226.3 59.4 285.7 27.5 221.4 67.4 288.8 36.7

Table V. Srafistical table for bicequivalence of pharmacokinetic parameters.

Perameters
Test
AUCorz AUCoan AUCorz+0ap Crnax
F-test(a=0.05>
F.(1, 12) 0.138 0.379 0.022 0.082
Foun (12, 12 1.907 2.408 1.114 1.213
Fo(1, 12) 1.571 1.791 4.048 1.510
Fs(1, 12) 3.104 0.320 5.038" 0.018
Noncentrality test
x 4.421 2.931 6.303 3.357
1—8 > 0.95 = 0.765 >0.99 > 0.90
A (%) 13.971 20.297 9.723 18.801
Confidence level )
8 1.91~17.81 -11.0~18.73 0.22~14.05 -10.78~12.40

Tp>0.05 between reference tablet and test tablet.
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