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Studies on The Plasma Analysis and Bioavailability of Phenytoin in Human
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Abstract: A developed assay method to evaluate the pharmacokinetics of phenytoin in human plasma was
investigated by reverse-phase HPLC-UV. We found the analytic condition that separate phenytoin from internal
standard (triamcinolone acetonide) in human plasma sample at the wavelength of 225 nm. Proteins of the plasma
samples were removed enough by using 0.1 N HCI. Mobile phase is consisted of buffer (pH3.0):CH;CN (65:35), and
retention time of phenytoin is 8.2 min at a flow rate of 0.9 ml/min.. The fundamental parameters such as linearity,
accuracy, precision for this bioanalytical method validation were suitable to pharmacokinetic study and bioequvalence
test. Eight volunteers in fasting were administered single dose of 100 mg of phenytoin (one tablet) orally together
with 240 m! water for pharmacokinetic studies. The maximum concentration (0.82 ug/ml) of phenytoin was attained
at 6.63 hour after dosing. T;» and AUC were 14.88 hr and 25.181 pghr/ml respectively.

According to our study, the accurate analysis for phenytoin achieved and the proposed guidance can be applied to

pharmacokinetic study and bioequvalence test in human.
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HAEEQ AYEQS 29 Zawra (e J944 EHFRE §3ko T 19~55419) A%
BT BH 234 23] HUEJLRA W dRlogA FAo 2g7)A. 7+ A% AdaA,
5 A 13 90 mge 149 38 ATFEASYH. gy FFAEA. WRHA 2 gadgel WHo] gla &
B4 %02 g% BPUAE AP 09 234 A B HEe 2851 AN 2L AYAE 27 B
270-540 mg Hol g okZolt} (2003, 8 .25. ~2003. 9.1)s} AHME wo}
A9A 88 2 AT
L] dut FAHA)
R I ABA 2% -
KMS KSC  PSY ODJ YHC YWJ) LGH HIH aeage EZ33
 WBC(Kul) 410 6.6 6.6 95 5.7 6.7 44 35 105 6.7 222
SementedN(%)  S0-75 646 28 681 54 527 405 578 593 548 776
Lymphocyie(%) 204 258 370 227 3301 384 468 347 309 345 6.89
Monocvie(%)  2-9 6.7 73 6 9.7 64 111 6.4 6.2 76 1.86
Eosinophil(%)  0-5 23 23 27 28 1.5 14 0.7 3 25 1.43
Basophil(%) 0-2 0.6 0.5 0.5 0.4 1 0.2 0.4 0.6 0.7 0.48
RBC(Mal) 4263 501 521 529 508 469 509 509 5.8 5.1 0.19
Hb(g/dl) 1317 162 163 167 153 152 167 159 163 160 0.60
HCT(%) 3952 474 473 487 M6 438 481 457 483 462 2.3
MCV(fl) 8196 946 908 921 878 934 945 898 932 9[2 260
MCH 2733 323 313 316 300 324 328 312 315 316 0.81
MCHC(dl)  32-36 342 345 343 343 347 347 348 BT 346 0.69
Platelet(Kiul)  150-450 353 277 258 26219 183 234 212 2320 4164
RDW-CV(%) 115145 142 127 127 123 13 27 122 124 126 0.27
PDW(f)  150-17.5 98 07 12 98 128 I35 98 116 114 131
MPV(fl) 744125 87 9.4 9.6 88 108 112 87 10 9.8 0.88
P-LCR 15446 139 196 225 152 3R 35 15.3 25 235 7.18
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. . A94 A%
Cak e 71€A KMS KSC PSY ODJ YHC YWJ LGH HJH average EFHI
BUN 5.0-23.0 10.8 13.7 13.7 11.4 11.6 13.5 10.1 11.7 11.9 1.39
Creatinine 0.6-1.5 0.9 1.1 0.9 1.1 1.1 0.9 0.9 1.1 1.0 0.11
Na 135-146 141 141 141 139 141 140 140 140 140.4 0.73
K 3.6-5.0 42 47 4 41 43 38 4 39 41 0.26
Cl 98-111 109 109 109 105 108 107 107 107 107.7 1.32
T.Calcium 8.5-10.5 9.7 9.6 92 94 9.9 9.5 9.6 9.8 9.6 0.22
Glucose 70-110 89 98 98 86 9 89 97 91 924 445
O 244t
ANge 71EA AdA 24
KM.S K.S.C PSY 0.D.J Y.H.C Y.WJ L.GH H.J.H
SG 1.005-1.030 1.025 1.025 1.025 1.02 >=1.030 1.02 1.02 1.015
pH 5.0-8.5 6 6 6 6.5 6 7 7.5 7
GLU -~ - - - - - - - -
KET -~ - - +/- - - - - -
BLD -~ - 1+ +/- - - -
BIL -~ - - 1+ - 1+ - -
URO + ~ - - +- +- - +/-
NIT -~ - - + - - - -
PRO -~ - - +/- - - - - -
RBC 0-4 0-1 2-3 2-3 0-1 0-1 0-1 0-1 0-1
WBC 04 0-1 0-1 2-3 0-1 2-3 0-1 35 0-1
SQE 0-4
TRE 0-4
RTE 0-1
Bact. ~ few few
Casts ~
Crystal ~
Others ~
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£A1717] © Shimadzu HPLC system
SPD-10AV vp
Pump : LC-10AD vp

DGU-14A

SCL-10A vp

UV detector :

Degasser :
System controller :
Column oven : Waters

YMC Pro C18

(4.6mm X 150mm, 5 um)

Column :

Guard cartridge system : Security guard,
C18, 4mmLX3mmlD
(Phenomenex)
AAE2]7] . Microspin. Hanil

Deep Freezer : llshin

t}. HPLC %27
AAed 2 AEE B59 HPLC ZHAA 3
ootk UVAE7] (250m)E AHgatgdon], Ay



ol

Al EE B HUEQ BM S WHOISEAE

lll

YMC Pro CI8 (4.6mm X 150mm, 5 wm) 2 Security
guard, C18 4mm L X 3mm ID (Guard cartridge system,
Phenomenex)2 AM&-3l4th. ols4 o2& pH 3.0 &
Z g0 (15mM KH,PO,, phosphoric acid2 pH %7%)%}
O EUEZL 65 : 358 Az % 09 mlmin
A FFaAch 2P 2BE ol 8o 2EE 40T
2 A4 (1, 2).

2. AZd 2

HUEQS dEgd 54 FEE Imgml2 T
3 Q% 2@, o] 898 2 gAIo 2, 5 10,
20 w/ml 59 F8AL HEYY (3). % 180
o o] &9 20 wE 79 FE} Z}Z} 0.2, 05, 1,
2 w/ml7t =2 FFARE HEJT A4 EE
2 200 wo] WEEFEAR triamcinolone acetonide
(10 we/ml) 100 W E 71T & EE0] 43U d7]
0.1 N HCl 100 W 7} 1 mie)
methylene chlorideZ ¥o] 5 3t 2 &80 FAh
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Fig. 1. Chromatogram of phenytoin analysis in human plasma. A, Blank plasma; B, Plasma containing internal standard

and phenytoin(2 pg/ml);
standard; 11.3 min)

C, Plasma of a volunteer at 4 hour after drug administration (Phenytoin; 8.2 min, Internal
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A4S Azt HPLCZ EAHAS o Ao
Z2vtEIde Fig 13 29ton. AUES Foa
o fANZE o 828 WHEZEZD Foja9
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(2) 344

02, 05. 1. 2 w/mle] HUEQ] EZAo] 10 w/ml9
g ZAAY
stod HPLCZ #A89 S o, 2HAZ2%E 1§ 3
UEQ HZH A2 Concentration = 4.5077 X
Peak area ratio + 0.0243(R'=0.9999)0] %1t} (Fig. 2).

triamcinolone acetonideZ spikegt 344

(3) ;glgﬂlk] uJ zqg}kl

ZoE. OlsXt, 23S, ROD, 28, |2
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Plasma concentrations of phenytoin (ug/ml)

Fig. 2. Calibration curve for phenvtoin. (Concentration =
45077 X Peak area ratio + 0.0243, R = 0.9999)
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Table 1. Precision and accuracy of phenytoin analysis in
human plasma

02. 05, 1,2 wiml 552 AUEQ FFEzdL FE . BEHCEOV%) 28 A%nT)
4719 A4 ,qa] W oz Halsle R (ugml)  Au(n=4) U 7Hn=4)
st 4353 0.2 3.83 6.75 104.88
0.5 3.25 10.06 99.38
1 Ay 1 1.07 7.49 98.97
SRLUERES $ P ELEEER S B : sl s To.18
Table 2. Plasma concentration of phenytoin according to time profile
Sub Time(hr) | 2 3 4 5 6 8 10 12 24 36 48 72
ubject ] )
Vi 0417 0898 0941 1.097 0927 1.083 0961 1.116 0902 079 0444 0369 0.124
V2 0423 0668 0.789 0.690 0653 0607 0588 0610 0592 0362 0221 0099 0037
V3 0617 06% 0699 0812 0734 0784 0600 0624 0434 0361 0107 0044 ND
V4 0053 0732 0997 1133 1148 1.158 1.207 1.177 1.062 1.038 0894 0.567 0358
A% 0365 0531 0621 0698 0592 0633 0574 0570 0485 0284 0.104 0038 ND
Vo 0322 0505 0484 0641 0551 0600 0491 0531 0380 0294 0069 0024 ND
\'%Z) 0.190 0215 0330 0410 0561 0535 0555 0567 0547 0325 0135 0052 ND
V8 0432 0.600 0.582 0660 0630 0.735 0692 0.757 0.683 0588 038 0273 0.059
B 0352 0606 0680 0.768 0724 0767 0708 0.744 0635 0506 0295 0.183 ND
¥Fex 0.170 0201 0225 0242 0210 0233 0247 0258 0237 0278 0278 0200 ND
ND : not detected
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Fig. 3. Plasma concentrations of phenytoin after single oral administration of 100mg phenytoin in eight fasting volunteers.
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Table 3. Plasma concentration of phenytoin according to time protile
AUCHO-) AUC(0-inf)  AUCt'AUC Crmax (uml) Tmax Ti» kl
(g -hml)  (ug - h'mL) (%) (h) (h) (h)
A 3938 43.04 91.48 1.12 10.0 20,6 0.0337
V2 19.90 20.69 96.17 0.79 3.0 14,7 0.0472
V3 16.10 16.76 96.09 0.81 4.0 10.3 0.0671
V4 55.68 71.13 78.27 1.21 8.0 29.9 0.0232
V5 14.32 14.87 96.33 0.70 4.0 9.9 0.0701
V6 12.62 12.92 97.64 0.64 4.0 8.7 0.0793
V7 14.42 15.20 94.84 0.57 10.0 10.5 0.0662
A% 29.00 30.24 95.9] 0.76 10.0 144 0.0480
H 25.18 28.11 93.34 0.82 6.6 14.9 0.0543
HFHA} 15.34 20.13 6.35 0.22 3.2 7.2 0.0195
H1IAFEE (G L FEEEZBAT (TS 2001:229:45-55.

‘7‘3}%‘:} i 78334' Cmu\- max. 02 u] AU("] Jﬂ&x]l‘
Z+z} 0.82 wg/ml, 6.63 hr, 14.88 hr, 25.181 pghr/mlo]
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