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Abstract—This study was conducted to investigate the correlation between the dissolution rates
and the bioavailabilities of commercial phenytoin products, and also the correlation between
their biovailabilities in rabbits and those in humans. Dissolution test was conducted in pH 9.0
alkaline borate buffer (0.2M) using basket method with seven phenytoin products commercially
available. According to the dissolution rate, the phenytoin products were divided into three groups,
such as rapid, intermediate and slow group. Three phenytoin products from each group were selec-
ted for the bioavailability test in rabbits and humans. The bioavailability test was carried out in rabbits
and normal volunteers using c¢ross over design. Single doses of 20mg/kg and 300mg/man were
orally administered to rabbits and normal volunteers respectively. Average Cmax, fmax and AUC of
three phenytoin products were determined from the serum concentration-time curve in rabbit and
human experiments. The relative biocavailability evaluation was conducted using AUC of three
phenytoin products. The correlations between the dissolution rate constants and bioavailabilities (AUC)
of three phenytoin products in rabbits as well as those in humans were not found. Whereas, there
was significant correlation between average AUC of three phenytoin products in humans and those
in rabbits (#=0.993, p<{0.1). From the results of this experiment, it can be concluded that the
bioavailability of phenytoin products in humans may be predicted from the results of the rabbit
experiment. Also it is assumed that the prediction of the bioavailability of phenytoin products in
humans may be difficult from the only results of in vitro dissolution test.
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Table 1-Phenytoin products used in the present studies.

3 FEz 4

Products Trade name Dosage form Quantity Manufactory Lot no.
A Dilantin Capsule 100mg B Co. 3DICOMI
B Hydantoin Tablet 100mg H Co. 894011
C Diphenylhydantoin Tablet 100mg S Co. 3
D Phenytoin Tablet 50mg SNUH —

E Phenytoin Tablet 100mg W Co. HOOZ
F Arabinozin Tablet 100mg Japan —
G Phenytoin Powder —_— Italy -
Table II-Normal volunteers participated in human experlments
. Age ) < Body wewht Helght o T sGOTH TsGPT®
Voluntéers (yr) Sex (Kg) (cm) (0~251U/L)  (0~29IU/L)
I 31 M 62 171 8 10
I 28 M 50 168 14 7
26 M 66 170 21 28

* These tests were carried out in the clinical laboratory in S.N.U.H., and each parenthese indicates the nor-

mal range of sGOT or sGPT.
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Fig. 1-The determination procedure of serum pheny-
toin concentration by gas chromatography.
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Table III-Amount of phenytoin dissolved at each Aol &EY Hre VEFEIA olduF
time and dissolution rate constants of three . =
: AUC) & st A FZY AdAg v aE
phenytoin products calculated from disso- ( & clgEted lf RRCHE s
lution tests in pH 9.0 alkaline borate dtglorl ow AUCE: trapezoidal Wl o2

buffer (0.2M).

" Products

Tlme\ A (mg) B (mg) C (mg)
(mmx o o ,
5 51.69405.67 20.7709.74  2.24-40.70
10 80.40-57.84  35.0248.82  4.08%+1.73
20 80.77-7.41 57.5747.63 8.2242.53
40 93.44+6.11  66.6049.78 13.854:3.52
60 04.2345.45 68.89--4.05 21.19+5.15
90 95.56--5.76  75.2340.93 27.215.54
120 96.77+1.12  80.981.90 31.63:7.23
Ky*(min) O 13107 0096 00008 02 "% 0ons

* Dissolution rate “constants (Ks) were caleulated
from the slopes of the linear portions of semi-
log plots between the percentages of the undissol-
ved amounts and time.
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Fig. 3-Average serum phenytoin concentration-time
curves in the rabbits (20mg/Kg) administered
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Table IV-Peak serum concentration, peak time and AUC calculated from the serum phenytoin concentra-
tion-time curves of three phenytoin products in rabbits.

POfies 7 gk ime  Peak s Pk oneeniuion T guca AUC peene
b (hr) coxgzegr}nrlzi)lon average data of (ug/mD)~ (hr) average data of
___ /Rabbits M MY produet A CEEIEVIRTE product A
A Rab. A® 12 11.37 — 176. 50 —
Rab. B 12 20.74 — 301.73 —
Mean+SEY 2 16.0613. 31 100 230.13+44.28 100
B Rab. C 9 18.93 — 164. 35 -
Rab. D 9 11. 43 — 194.74 —
Mean+SE 9 15.183-2. 65 94.5 179.551-10. 74 75.1
C Rabh. E 9 23.76 — 286. 66 —
Rab. F 7 24.43 — 222.88 -
Mean+SE 8 24.10+0. 24 150.1 254.77+22.55 106. 5

a) Rab. A, Béo? are the rabbit’s numbers b) Average data of two rabbits and standard error
o AuC= [C dt

Table V-Peak serum concentration, peak time and AUC calculated from the serum phenytoin concentration-
time curves of three phenytoin products in normal volunteers.

Produc Paktme Pk s Fook comotion T e AUC gt
Volunteers (hr) (ug/ml) averigsu(clf tfx of (ug/mD)- (hr) averaﬁgdtlllzétaé)f
L - - product A ™ . proguct A
A I® 10 5.38 - 188. 92 —
I 10 5.17 — 215.87 —
il 6 7.56 — 174. 00 —
Mean+SEY  8.6741.09 6.041-0.62 100 192.93=%:10. 00 100
B I 6 4.53 — 148.49 —
i 13 4.03 — 195.70 —
Il 4 3.86 — 107.55 —
Mean+SE 7.612.06 4.14%+0.16 68.5 150. 58+20. 79 78.05
C 1 6 5.26 — 174. 47 —
I 6 5.90 — 229. 45 —
I 2 5.77 — 187.72 —
Mean+SE 4.6711.09 5.64+0. 16 93.4 197.214-13.53 102.2

a) I,IL III are the voluntee;’s number b) Average data of three normal volunteers and standard errors
96hr
o AUC= [ 'C dt

Col AUCE v gl ey Al % Be AUCE €4 o}, zElz A AR QPN E FEEFESL 5}
3 wsrow oz HFA YAME A F A A wlE AF AY HT fmax”t 8.6711.09 A 7E

9 Co] AUC 77k 192.93-4:10.00 2 197.21 oz AEBY CY 7.6412.06 % 4.67x1.09
+13.53 (pg/ml)-hrgldl ws} A F B 150.58 Azl Hl& A Jebytti(Table V).
+20.79 (ug/mD-hr2 £ 45 Aol A3l 0 SEEENFE)Y SENH X UMIH Y
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Fig. 6-Relationships between the dissolution rate constants (Ks) and average AUC, tpax and Cpmax in
the normal volunteers following the oral administration (300mg/man) of three different phenytoin
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