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Abstract 

Although phenytoin has been used to treat epilepsies for several dacades, it is still 
among the drug of choice in the treatment of generalized tonic-clonic, simple partial and 
complex partial seizures, since it is highly efficacious and not expensive. However, phenytoin 
is a drug with complex pharmacokinetic properties such as its absorption and metabolism 
may be saturated at the conventional doses and at the upper therapeutic concentrations and 
high plasma protein binding (approximately 90%). These characteristics can cause serious 
drug interactions and has great impact on plasma phenytoin concentrationa. In addition, 
preparations of phenytoin from different manufacturers may differ significantly in 
bioavailability and hence are not bioequivalent and thus cannot be used interchangably. All 
these can lead to problems in clinical setting if physicians and pharmacists are not aware of 
these special pharmacokinetic characteristics of phenytoin. There are immediate release oral 
phenytoin preparations such as Ditoin® and modified release preparations such as Dilantin 
Kapseals®. Immediate release phenytoin preparations have several advantages over those 
modified release preparations, they are absorbed more rapidly and the extents of absorpfam 
are greater and less fluctuation of plasma levels of phenytoin. However, immediate release 
phenytoin preparations need more frequent dosing, 2-3 times a day while the modified release 
preparation can be giving once daily. Immediate release preparations may be more suitable 
when loading dose is deem necessary for the rapid control of frequent seizures. 
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'll fl'rf~THl.11 fl fl'U'il1tl t.11 phenytoin 
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LLi7 phenytoin 'il•L \'JumYl'liil \J0111•foi11fll1 hfla!JWfllJ1\Jl\JLLa1 lL~V' L \'Jum~Liill fl 1il'<i1oi'ULL w 
1ufll11•~Uil1fll1!fll'hrrn1Jii'mrii\il generalized tonic-clonic, simple partial Ll!I• complex partial Lrtll, 

•1n:iitl1"1ll1limwri auii'1~ "' 11fl11111 LL vi phenytoin L \'Jmn~:iiri rua1Jumm' Lnair•aurt1a\ilf~forti,iwu . . ' 
'li'll\J ulu fll1\il\ilWIJLlll•fll1tillflilmilfll1~1Joi'1 (saturation of absorption and elimination) :iifll1liuti'u • 
ltl1&iu 1uwaiamrilluii'1~11~ (tl1•mru 90%) rirua1Jum~'""~tl1•fll1ii'a~~a 111'tiilillf11Jmoi'1utl~ii'lmvia 
- ' ).J.J ~ .f _, ' - 1 ~ 1"' • fl\11•'1111,Ul (drug interactions 'llLIJllLfl\il!flJ'il•o~~am•l'IU\illl1"\ilUl'Jl \JLllll\il \ilflll\J!fl~1\JlL1' \Jllfl'illfl 

if l'JlL\il'lalJ phenytoin !Jll~LLvJa•u'lil'.l1i11'ilil bioavailability hit'Yi1ti'mm• 1!.Jiiil1<11Jl;Jlltl\J Llll•lll'il 1!.J 

ifllJ11111'li'l1\ilLL 11\Jtl\J 1oi' ~'l11111'Ln\ilUl)jm 1 \J\11~ flliiinti1Ll w1161m•L!la!f 1111!.J\il1•'11Uflii~ fl !ll<llJU~\11~ 
' 

<>I .. .J.... ' .J" ... 1 nl <>I ~I ... .:::: .J... nl 
L!l<l!f'illl\JA1'1\il1\1WLA1'1L'l1al\J !lll\il1UIJ!J ll~ phenytoin \J~u ll UU'!Jll~ fll11U u1•111UIJ\1~lL UU\11Jfll1ull\il 

.I' " q 1•" ' @ .Jq .1• .J 1•.1 ullllU\il11'Jlllllfllllfl!J1l\il1UIJ \ill11 (immediate release) L!f\J Ditoin Ll!l•LLUU\11Jfll1u1ULllU\J 'llull\il 

tlilllUol1!11llllfl'illfl!J1lfl'it11J'li'1a~ (modified release) tliu Dilan tin Kapseals ® l'Jll\il'lt11J phenytoin lLUU 

immediate release :iiii' a&ii'i ail 1111~\ilWIJ L~1llll•IJ1 flnll lli'l•il fll1llfli~oi'1'!1 ll,1•olU phenytoin 1 \JVlllli.'llJl 

UllUflil!llLfl'ia11 phenytoin LL UU modified release ifl1Jl1!1hl'mi'ua•fl~~1oi' l'JlL\il'iUIJ phenytoin llUU 

q ' d • fl • 1 • • .I .J modified release lll'i11Jrl111Jl'l11Jl•<l1Jfl11 llJll'illlu\J\illl~ 'll!llllUU loading dose llUU1Uu1•1111JLWllfl1U 
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LUJ phenytoin 'l•L1'lum~h'1um'l'l•-lu 
mm'l hflmJiinmu1mnh LLvii1'1L \'Jum~Li:lan 1il' 
~lvJULL 'jfl 1 Unl'l'l•fo Bl fll'j'1f "' t 'lrrn1Jiin11il01 
generalized tonic-clonic, simple partial LLa~ 

complex partial L da1'J1nilU'l•il'Ylilmwviaui711 

~' 'llfll~n LLvi phenytoin L1'lum~ill"j!Jl<l!JU~ 
.... o'.d-. .... 'U I 

'Y111Lfl5'1f'JoUl'llil\ll'l'YIWLl'11'1'1fU'lfBU L'1fU nl'l0101 • 
W!JLLo•nl'lrll~01t'Jlilm'l~!Jvll (saturation of 

absorption and elimination) ilm'l~UtlU 1ll'l~U 

1uwma1J1viaui711a1 (U'l•mrn 90%) flrn . ' 
51Ju~ii'1 aa1U'l•n1'lU a' No 1 id'\01u t:ym.i'1u 

uljmmvianm•'Y1il't'Jl (drug interactions) ~ 
d - .r -' ' - 1 ~ 1· L!JBLfl01'1fU'J•o1Nlln'l•'YIU\llB'l•01Ut'Jl maa01 01 
' v .J' "' flBU'1fl'1ULL'l' uan•1nu !llL\ll'l!l!J phenytoin 

'1fB,LLvia•u'li1''Yllll\lil bioavailability hfrrhnu 

Lrn"1iiiln1a1JJ;Joti'u Lrn•m• liiaim'lu 1ii'Y101 

Lmuti'u M ~''tl1111'Ln01ut:ym 1 um1flailmh 

LL W'YIS LLO• Lflii''1fn'l lii \ll'l•'Y1 !l'nli' l"l rn<l!JU~'Yll' 
"' .. .d... ' .: Lfli1'1f'JoU l'llil\ll'l'YIW Ll'11'1L 'Y1"1U 

II'' .d ' ... .., LL!JllL!JB phenytoin 'Jlfl\lll1U'l1'1'Yl~nl(J01 

W1JLi71~m•LL<!La a01w:il ilim1 Lfl ii'11••um .ivif 

'1fB' phenytoin \l1nvi11u'li1''YllU~l,mt111a1~~loi 
foa1U••L11i'.iaunuil~111J LLviu•~mhA'ru~a01i'la 

v ' 

il1'>ll1l'>:;i;lu'IJiM Phenytoin t'llV!il1<fl-11 

Phenytoin L1'lum~ili7au1~i1m'l'l"1'01 
'l•vi'um 1 uwmamal'i11a~1La1Jm da1'J1m•vi'u 

a11 uw m <1m11 "' mU••ii'mfoG1via m' nu No 
m'l-i'nmLLo• '10171' Li'ia,11'lawi;t1aw1 tvia~ 
'l•vi'um 1uwm<lm~l.J1:.m 1 um'l-i'm:n hflo!Jiin 

1u~u1mbu111aj••a~1uib' 10 1Jn1a\ll'l m•i1 
""a'I ..J ., .J "' '1 • d f:! u1!1o1UU B!l'Ylnl'll'l1Ul"j!Jlllnl'l'lfna~ U'1fl'l'I 

~1ni1d LLvid'1'l•AU!ll~1ni1 7 IJn/a\ll'lil'mdii 

1.ir.Ja 1 um'l-i'n111 uan\l1n!l'u nwl'vi'l•vi'um 
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phenytoin Lrl m~!J llium'l-i'n,;1 hfla1Jiinm'lif1a 

1unl'lUfot1U1\ll!ll1 'If L 'Y1 !Jl•il!JtlUN u1mLvi a• • 
d -' 1 •.1 " - - .r 'lf1o,Nll 'Y1u'l•o'Y15No'1fB,nl'l'lflB1~1'1fU 

LL0•0\l1Nllii1,Li'im11'lai'l11t1a'm nl'll\ll'l•vJU!ll 

phenytoin LrlmnifailLO\ll drug interactions !1'1 

ih a 1 um 'lU foti m \lit!"' m 1iL11 m•a1Jnum1• 

1 ut1rn•ii'ulinvi'1a 

- - , fl ru ii 11yru:;tt1 ~ ui <1°1l'il il'll l'f 1 a 1>rrn <N 

phenytoin 

v],~lvi'mh1tl1mi711viui1 phenytoin i1 
.... .... .. .J • ., ... 

l"l ma ni;rn•'Yll1 Lfl i1'1f'JllU l'llil\ll'l'Ylfl BUtll'W LA1'1 

LLadl'uiiau Lrn•a,r.Jal'iam'lfoi;1 M ~,m.,Li71 

P . "' d 1 r 1 • • henytom L uU!ll'Ylo•lll!I UU1 \llUB!I 

mn m'lo•matia' m 1 um,L&iu mm'l~1 Lnvi~u 
' ., OJ .:: «'! B!ll1tll 1 B\ll'llL'l1tlB1nl'll(j\ll'lf!J phenytoin 'Jln 

'YJ11 L&i u Bl'Y1l'l 1ii Lil mJU\ll'l' 11'l ail fll'j~ !Jvll 

(saturation) LLa•ii'1J'11u!lnu11u1vi11a'm~hHu 
1 ' ~, d .r - 0 ULL\llo•m1 L!JBtlU101tlB1t'JliM'1fU B\ll'llL'l1'1fB1 • 
m'l\ll\llW1J!ll'l•i71M tviawui1na1~1il1.um'l0101 . . 
~d1·· 1 'lf!JLWB 'Y1'l•01U!ll~'~\ll UWlllil!Jl (time to 

reach maximal plasma concentration 'Vl~B T ) mu 

il•L1'lu 8.4 .a-1t1J1Lrla1ii't1Ul01!11 400 !JO LLa• 

Tm,. Lrnm-i!J~m\'Ju 13.2 LLa• 31.5 .a-1tmLda 

tlu1a 1vi'fom 1ut1ui01 soo LLa• 1600 1Jn vi11J 

phenytoin ifmda,'Jlflnl'll(J01W!J'1fB' phenytoin 

jjm'l~!Jvl1 3 vliLLa01,1u'lU~ 1 ~flnBlfllllJ • 
.... .... .. ' ., ., 
<l!J WU 5 'l•'Y11li'1fUl01 !11 LLll" flll!J L ti !Jtl U'1f "' 
phenytoin 1uwi\lil!Jlt1B1!11 2 11h-i'u' 'Jln~a 

nl'lflnmri~1U~i1m'll(J01W!J phenytoin tJUl\ll 
• .... ® 

300 !Jn 'Jlfl\lll'lU Ditoin (immediate release 

preparation) ii1~\ll~1Jv1'11 umaiairm'll!I~ 4 
• .... ® 

LLa• 7 LLa•'Jlfl\lll'lU Dilantin Kapseals (mo-

dified release preparation) 1umaiairm'll!I~ 2 
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LLil• 4 (itl\'l 2) \Jofl'l1fl\J\J lJfl11.ifl1fl\'lL(i;l\il~ 

iiLdo lvifo phenytoin W\J1\il 400, 800 LLil• 

1500 l.fn l'l~~Lmv11'111mii"iiua'l<1\illuvrn1am . ' 
(maximal plasma concentration "1'1B CrnHx) 'll8~ 

... ' .... d 
phenytoin lJl'l1 3.9, 5.7 LLil• 10.7 l.ffl/am •111 

fl11Li'ilJ~\JWo'l Cm~ hiLU\Jlllil<i1\JnUW\Jl\il!ll~ 
.,.'. .J' 'd . . 

L"WlJ~\J LLli1LlJOLLU1W\Jl\iln!M phenytom 1600 
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L\JflL!lflVJl'l 111lJ'YM<llJo'l lill'lfl\J~l'lL11 1•1Jlfll 

90% Wfl'l phenytoin lu-wa1<11J1'l•~uilultl1mu 

ilauiiu ll!'lif u 'i'lm> lii'!11il'ol'i1'1'•ll"m•i''l 1ur1' . . 
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.J ••• Q 1 1· .,) Q 

\'l'lUflUflalJl.f\J 1J"WalfflJ1 lil~'l L\Jfl'l'llfl'l•Lfl\il 

fll>LLci1~uilu ila1Jiiu lh 1 wm1l.f L iil.fii'uwe1 

phenytoin 1mtla<11•1u-wa1<11Jlil'l~1J'l\Jlh1 w . . 
Lfllil Naii'l'l L~!l'l w"'le Yl'll~'lJ 1iLUJ1'111 mii lJii'lJ ~1lJ 
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Phenytoin a1ul11ru1u~11mm1enmtth 
" " 

ilmw t~mrnu hlJ1uvlu tau 1'1n1~il1hmhi'l!]J lu 

011mhamw phenytoin fia cytochrome P450 

llU!il CYP2C9/10 (90%) trne CYP2C19 (8-

10%) tmmuafaif (metabolite) 11an~a1md 
i>laauiiu6~a1w1111ei!il1anilwiia (parahy-

' 
droxyphenyl derivative) ~'l hii:iq11~lin~a hi' 
1.het~u!l1i'l11J•~mnum1tl1.hamw phenytoin 
«I .J'..,, d CV .J OJ 1 

~rnmemU011\JlJ'j!il8lJ!il11'11•!ilU phenytoin a~ 
• ' • .J • • L\Jll1'l0111fl1fl llJa1e!ilu~a1 phenytoin •I! 

wma1J1lmi'li<i'j!il!llJv!1 011ti'ilJ~Ul!il~a1 
phenytoin al'illllLi1evlu~a1 phenytoin lu 

w a1 aim ~lJil'u ati11 mm•a• hit \l u ii'lila1unu 
.J.,!.J'75.Jd.,, .J.J. 

~\Jl!il~a1m11twlJ~U ' ll·:nuuan"1L'l11il'l1\J'l11'Yll 
' 

"I ... .. ,.,.J 1 . .... .,. .... .. L 'Hbl Wl'll'I VJ'li'l lJ!il1e'l1\JOO'lU'l$'li'il<IUY11$!il1~8'l 
" 

01101\l!il phenytoin ~iim1!l:1Jv!1 fll'illllLi~ 
u1mn!ilr.Jaii'11 •~m11'lai'l11~a'11'1ldil'u l!ila 1ijiff, 

lrnae 1ijm1uait 'l'l!il~\111 itn!ilr.Ja ti!avl1 mi11 
' 

tda1evlu~a1 phenytoin lml'ia!il~'l~'l 011l~lJ 
~\Jl!ilVB'I phenytoin ~'ll~lJifu 1vi'U'aaa1' 011 

i'!i11evlu phenytoin lumrud'i!d1au'lil'i11evlu 
• ~ ,.J ~I ••• m •Umueuua1m111m1'iletuu •rnev1a •'11 

" 
lLw11Efu-lu~Ul!ilm1iii~niiia'llJlnifu mruL'iiuif 

• \l ulim 11vi r.Ja11d'l~i1aail'ua11ui:i1m11J!l1i'l11J 

').I ... ... .... .J "' .J' '1ltmrna1r.Jam1tAm111aw11va1mmnAvu 
' 

llJll'Y!Ua 1a'l'lva.;i phenytoin <hu11d'l'ile . 
~n'lluaanm1'1l1~ """~n'llunarnii'11J11 um1 

t&'iua11111 trnei:i 011~!il~lJl'll'illffY11'll&iu 011111 

narnii'1~melLalai!!illin (enterohepatic recy-
10 "I .J 1 .. .11 • "' cling) •U11q1;nmmua avrna.;imu'ile~nfll'il!il 

phenytoin L\J~l'lflll'l'i!ei:ivi11helJlru 14-22 i11 

tm (i'lii'a 7-42 i11tm) il'ua~nu~m!ilm~H' 
11'lmeiiiu~a1 phenytoin luwmalJl liim~1eiiiu 
va1mdluwma:1J1~'l~'l A~<i!f'l~rnm phenytoin 

"~ Ol'l'l\Jl\J 

ll9 

v d -
l\l<l'll1~l~fl~/'llll'M'll£N Phenytoin 

... "" ... .J ""' "' r.Jam1lAl'l'l/W'tlV8'l phenytoin l'llfi!ilOU 

1euuu1eaimhu nai'la1u 111 ajlleii'iJ!iml'nu 
• • t .J • 

1e!ilu~a'll'll L\JWal<llJl !ill'll'l1e!ilu~a'l pheny-

toin 20-30 :1Jntli!i11 'iletn!ilm011naan!il11u 

iii1uii'1.;i (nystagmus on lateral gaze) a1mevlu 

30-40 lJfi/li!i11:iJ'mn!ilm011t&'imll (ataxia) 

lLae1evlu~.;ini1 40 :1Jn1lim'ilen1lii:im011-i11 
' ~ 1.J' .t ( uamrneaamual'l'illnq111m!ilalJa'l sedation, 

dysarthria and lethargy) 011 l!l' phenytoin 1eae 

m1'vlafo'tl1t1Aa1J'lln m'ill111i•n!ilt1Anrnau 

u1ea1mhuua11'1V1<lll'lliuw{a:1J 1nu 

(peripheral polyneuropathy) Lbael11 l i~u1aa1~ 
... "" ... .J' t <:: ,J..,, OJ uaam man11u1vu !ilmuw1et!iln111Ja\JllJl'I 

iia'luln 1ij~ ~u1arn111am'i!i:i~amh.11l'ia1 l!il 
' ..i .J' .J.,,, .., ... y .J'11 
"1UB1011VJ\J~U'l1m'l1\J'l8l'i!Ln!il'illnfll1LLWl'll\J 

d • .,, .J 
Ll.IB'l'illnmemu01101'il!il phenytoin 11 

vluii011!l1Jv!1 vl1ii'u 011•1i!ilu~ii~mnum~u~ 
1iiJfo~1 IJ fl U'ilea'l VJ a~ o1evJUl'll L Ula B !il lJlfi nil 

l i'lmeiiiu phenytoin 1uwmalJ11iiilLrim~lLti'l 
phenytoin lum111'unuwma1J1ii'a1Jilu tiiu 

.J • 
phenylbutazone, valproate ltaem11a!ilam1011 

.I t • ~ 1 .,..,1,.. i-1 ..,! Llu1amw phenytoin !ill'll'lumrnu 'lilJ'YllJ'l'l\!111 

rll~!ll phenytoin L°li'U valproate, cimetidine, 
,J .d • 

phenylbutazone ~1\Jl'll1'1"1lJ11U~!il1e!ilUV81 

phenytoin luwmam•\lum~d1011Lbu1amw 
phenytoin faan1eiiimau hiJ~ti111'!il phenytoin 

' ' . . .. 
L°lf'U carbamazep1ne, phenobarbital, LLfH;lnBVBfl 

, \luiiiu ~1~A111e1'1 ?i am~iiunii~mnu 
phenytoin '11al!Jvl1 tiiu valproate, phenobarbital 

""" carbamazepine lUUl'llffiil''ln't1111A<llJllfi 
•iim&imnu phenytoin •memama~'ilelil'111J 
nu phenytoin lum1fo'tl1hAa1Jifn1iiJ fil1LOITT 

Ull0~1'11VB1!Jll'11i'hifnu phenytoin :\i1m'i!LOITT 

il'u 1vi'ta1Ja'·12 
. trla~1• \luiiia11il'mma1d~11Jnu 
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phenytoin nwi'm•lii'u phenytoin 1uwa1i'11Jl~1 

iha1um1tl'l'ut1ui~mt1a~ phenytoin h11J1'11' 
.d ... .J ~· .J ... ..r 

L\11Jl•<l1JLWmrnnrna~~mua~rn 1 1w1•m~ll1J 

hi 

fllllil'iU:H'iJiH phenytoin 

mL~'.iUIJlJ81 phenytoin 1uitlLLUUlJB~ 

m 1foti1•m u• •ii~~ LL uu~ii m1tl a~ tlil au !ii'1 

maan•1nmL~'.ia1J 1!ii'L~1 (immediate telease) 

.i~ ti" tl,J 1 ·t1 ti' • LLarnuul11Jm1 1UL auu 11 a~ aaamm 

aan•1nmL~'.ialJ!i'1a~ (modified release) 1u 

m~l1~<1aum~tla~tlil am.o11ma an•1nLLfltl1fa 

Lrn•m1a•aia!ii'1t1a~mLm'.ia1J phenytoin ~1<181 

.J " ... ::11 ... . 
'IMLlllLn!U'l!lJa~m~LuUmLmWIJLLUU immediate 

I 1 .J D"l . I ® ~ re ease tJ"llnt~'t1 t ant1n Kapsea s lJOl"l 
• ,J 

a•a1am 37.92, 61.91 Lrn• 77.32% l'IL1al 
... & .,, 4 d " ... 30, 60 LLa• 120 1Jl\1ml1Jal~U 'INllJlLO!U'll 

lJfl~nl~LUUmLm'.ialJLLUU modified 
. ti ,J sustamed release <i \1 3) 

.d ® d 
L1J8~•1n Dilantin Kapseals LU1JU1 

Lm'ialJLLUU modified release m~a•aia!ii'1lla1 

120 Phenytoln (Thai) 100 mg In water 

100 

80 
~ 

~ 
0 

~ 60 

* 
40 

Dltoln (n=12) 
Dilantln {n=12) 

20 

0 
0 20 60 80 100 120 

Time(mln) 

11'i m a1•i a1\'h a ri111•ii m ~•11 L w~1•m•il1 ~a 

1 '11'1•!ii'umttl~amL tla1 li 1 umru~••t tl~aum 
l\lln modified release lJlLllt.J immediate release 

~~ 1 • 0 ~I • tl,J 1 •• ~ 10011 11m•1tuuma1L aau•1nm1 111ua•m1 

Dilan tin 
® ... ., """'I "" Q. J I 

Kapseals IJlJfl~flfl nl1!(!m'111Jm••LnmlJU fla11 

ih 1LLa•<T~lLi'llJB 'th 11'ia1m1u 1 '11'm1ua•fl~1 l!ii' 
,J • ._, ._., 1 • . ~ 1 
'111<1•~1nma~u1mta•~u1a \1fl111J111J1Ja u 

nwi'mfl~ LL~niiilmilai'iam1tmi1!ii'1t1a1~•!ii'u 

m1mliamm•mn' (m111~~ 1) 

l1"ft1 % n11~::-~1El 

(uii'i) Dito in 
® 

Dilantin Kapseals ® 

30 93.74 (,85%) 37.92 (<40%) 

60 92.94 61.91 (<55%) 

120 93.56 77.32 (<70%) 

tl ..J v "' . . ® . . ® .J • ,J'' .,, "' J \1 3 LL<lm1t1B!;jl!nl~a•aiamt1a~ D1tom LLa• D1lantm Kapseals '111U1'1111anMru•m1a•aiam1lJa1 
. •@~I . • 1• ' ,J ~ . • @ D1tom LulJLLUU immediate release (a•aia ~mnm1 85% \1 30 Ul\1) LLa•llfl~ D1lantm Kapseals 

~I lg,>"' t .J ..,., r .J "" 111 1 Luuuuu modified release (a•all'I muaam1 40% \1 30 1Jl\1 Uaan11 55% \1 60 1Jl\1 LLa•Uaan11 
,J ~ 70% \1120 Ul\1) 
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... 
'li'illJ!lfl1'lLlfli~~1llil~m1m'li'1Jti'mrn~ phenytoin 1u'11!1l<llJ1'11i1'~1vi'~u Ditoin 100 !JO l!J!I" 3 lill'll~ll 1 • 

~ ~ ~ 
m~ tl<l" Dilantin Kapseals 300 !Jfl 11Ja"m~ 

~U1a emu: cmin fll'lLlfli~~1lliN AUC0_24 c,, 
No. (1J'n1iili1'l) (1Jn1a1i1'l) llil~.,"~um ( % ) ( IJl'lfl /lJIJ /IJ a) (1Jn1a\ll'l) 

Ditoin DK Ditoin DK Dito in DK Ditoin DK Ditoin DK 

S9 12.88 16.05 10.25 9.64 25.67 66.50 285.40 304.52 11.89 12.69 

SIO 19.68 13.73 14.27 7.80 37.91 76.08 400.70 264.66 16.70 11.03 

Sll 
Sl2 14.36 11.64 11.57 8.77 24.12 32.64 312.39 240.94 13.02 10.04 
Sl3 21.62 23.43 16.06 16.46 34.63 42.33 459.59 494.57 19.15 20.61 
Sl4 14.65 10.96 9.83 6.93 49.06 58.04 291.94 215.80 12.16 8.99 
SIS 10.13 13.17 8.11 8.44 24.92 56.12 218.81 269.37 9.12 11.22 

Sl6 IO.I I 8.79 7.18 4.37 40.70 I 01.34 211.90 157.53 8.83 6.56 

Mean 15.55 14.10 11.53 9.00 35.35 62.82 326.99 279.67 13.62 11.65 
SD 4.31 5.20 3.21 4.08 9.42 24.60 88.81 116.21 3.70 4.84 

.... 1 ..... :1 .,.,.J, 
Cmax= fl11JJL?HJ'lJ'U~.:i'fGI 1Ji'fB1C:UJ1; Cmin= fl11lJL'lJJJ'lJ1J(ll1'GfGI 'U'Vfa15lJ1; Cav= fl11iJL'lltl'll'ULUatJ 'U~a15lJ1; 

AUC,_ 24= ~u~1vi'Laum1vhnrl1~mw•'li~'liulla~ai1uvrn1am~ma1 0-24 ii'1t1J~ 

250-300 !Jfl 

m1mti'1Jti'1JlJil~ Phenytoin ~imui>l'i'.ha LUilfLWIJ~!>l'thB 

l!J'11!11<!1J1 (!Jfl/iilil'l) 

0-5 

>5-10 

>10-20 

>20-30 

>30 

1J1Jlli1Uflm1rn1 phenytoin ~lll'-lnm hl'l 

!!IJiifl'J•U'l"IJlf.ll 300 IJfl/llJ LLQim'J~lLUIJvi'il~ 

ufo1Ju11i1m l ir, '111J1"a1Ja1'11-lu ~u1m•Qi !l"'l1a • 
.d "'e'I ' <ol<V G 

L IJ il1'ill fl l'! u1U LLlil !I "'ll B'J"IJ il lil'll L 'l1lJ iN fll'lli1"1 • • 
WIJ LL!l"U'l!Jlf.llfll'lli11i1WIJ phenytoin ~LLli1nQi1~ • 
nu1J1n uan'il1nif iJ1jjm1mll1Jl'lU 1 um'lLL U'l 

,J ' .... ' <ol .. 

<1111'11 phenytoin l'ILL9lflli111fl!Jilm11Jlflilflli11U 

• 
(l'l!J) 

26 

23 

41 

18 

7 

• 

23 

20 

36 

16 

6 

'J1flfl1'lli1'l1'Jlli1'l"~u phenytoin 1 umha-Jqi 

""~um l m~illi1llil~11ll'l'lll1Lmlll'll'lm l'lf.ll" 

LL'l1l'IUA1<flilf 1Jm'll'lmi1'mYlu~l'l1ij ffili'u'lm'l 

LL n't 'l1 '11 mm <11J '111'll'lf!J l'l'l L W<M 1 '111J
0 

LL a" t 'l1 

'11a1U1a 1 IJLllli11111'1 L'l1illl'l1Uil 'Jlfl~l!J11J~U1U 

115 'llB~M-lu phenytoin lull!Jllil 250-300 

1Jnt1u '11Uiljj'l"~u phenytoin 1u'11!11<l!JlLLlilfl 
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.. ' .J1 • • • •.·1 
phenytoin il~ L'U1!11'YI \ilVlil <1Jfl1110lfl i;ju11'1 

.i~ • • !"l ' .Jl ·1 • 43% 'Ylm•\ilUl'll bUWalil!Jlil~ LIJ1!1~'YI IJ \ilVli.'I 

1unwi'ni;1 a1urJtJ1alin 22% ii1•1ii'Ul'll11J 

w m am il 1'11 uih1~ Lfl\il vi mii1 L?i a1 n~i;lii1 LLa\il1 • 
1u•m11~ 2 

a11iJ' phenytoin ll!Jllil 300 IJO/l!J lii'il1 

18 7 -1 o 1m•liium phenytoin 1 milalilii1il•a1 

.J .d .J 13 I 1 " il11•!1L1!Jl'H'YI (steady state) ill'Jl1 10\lll!J 

illOfl11~ilaUl'11il\il1LIJfll1fhiflil phenytoin ii 
~-1.v .... :: .J"l,.,.,.,i°l"'"' 

fllWlJ\;11 \ii lil11JIJ 1•l'J•L1al'Ylbl!L Wil L m•lilU 

1 .... "" .J .r •"' 
phenytoin IJL<lillil Mil11•1'l''Ylil•ll!J il~flUll!Jl lil 

.J1. • 
1181 phenytoin 'YI 1!LLO•l'l111Jill!Jl10lJiJ1\ilUllil1 

LLliia•tJl'llila 1 um1fi1il\ilmii' L~lliim1tlfoL~1J 
11m\ilmllila11u1\ilm~l.Fiuliioi'ua1ni1 300 3.1n • 

.J.., .<'! .J.?;1, 
1•1'1•L11.'ll'Yl1•\ilUl'llii•Mil11•1'11'Yllil11 l11Jfllilil• 

LUU 14 1u ~~1il'm1u111J1\il\j1mnil'u 1•a•nm 
.Jcv"" .J.d ,J'., 
'Yl1•\ilUl'llil•01nl1•1'11'Ylil•l'l11Jl!JlllJ\il11'1 

1 "".J '"'d'I "" "' .J ' "' .J ' u n1ru11 i;i u1 l'l!Jfl111!n'YIA au1111 mm•LL\ll 
:: .J,,, ... .J G fl \If 

••m1'Yl1!01J ill fl1111JLL 11 'IMill L u!J\ilil1'YI1'1'1 fl11 
' ' 

i'in 111L'l1~lflil m11il'11m\il\j11um11111'11lilZ1LLW 

(loading dose) 1url'u1mmhii'ii1amwlilvia 1u . ' 
il~\ilUl'llJii\il phenytoin LL UU loading dose (15 

1Jn1nn) Lii'1m1'Ylail\i1Lila lilliil Lm• 1 una11iiam 

iim11ii fosphenytoin ~11.'l•all'l lml1&ini1LLa• 

!'11 "" .., Lull prodrug llil~ phenytoin illilLm'YJ11'Yli.'lillil 

LlliJ\illiilLLUU loading dose ohl'I' mJ'i1m1111 

phenytoin LLUU loading dose Liiuii'ii" 111via 1 u 

m11•fom1iln liii~m'"''l1 LL1iiniiii'mlll'l1Jln1J1a 

.J ~~ ' ·1 1 ~ Lu il1ill n IJWlflil 01•uuw1 ii Lmrn11 'YI a nvu 

taWlil (11'1 hLlii'uii'1i.N m11J\ilu faw1m:llil~l<1' 11'1 

Li1Liii'uil01\11m" LLa"11'1hwv01Liii'u) uani11nii' 
' 

. 
phenytoin Lii'1m1'Yla il\il Lll il\il lii1u uiii'o1't11 mh~ 

m 11\ill'JLLIJ"Ul L 11501 L utJ'Jmru l!JLOIJ 50 !JO/ 

..i111d111 ... 1 "'1· Ul'YI · L!Jillilil1il\il u11m\il 15 1Jn1nn 11' ui;i 

U11'11\ill'1Lil~l'Jiii'il,ii\ilir1l11J\il 600-1000 !JO \il1 

~ ~ • 1· ~ ti ~ IJIJ'iMlilil1 1!'11.'llil\il "J•!Jlru 15-20 !Jl'YI LLi.'I• 

1 m•'Ylil~ L~IJl'll L ii'1 wail \ii Lil a \ii ~h••lii' il1 ;;1, L n Iii 

aqJqpruilw (vital signs) niu Blil1lfl11Liii'Ullil1 

11'11• il~m•m1Llii'u11a111'1 h A111Jliiu fawlil 

• 1 ~~-.. ," il\llTifl11l111'1 illili.'lil\ilb1i.'ll !Jil•IJIJi;ju1l'JillilL~l'I 

ilililillO phenytoin lJ!Jl\ilil1ffi 11m,l1ilil\i1Lllil\il • 
lii1Liiuil"liii' m1111 loading dose lJil1 phenytoin 

m~ wa a \ii Lil a \ii Iii lii1iina'1u1i<11wi'uti'u1 v 
status epilepticus 1 uilii'jUIJii1' tl~vum 111 

phenytoin LLUU loading dose 11ill'lfl11~UU"J"'Yll!J 

1!ilmLU'l'll'Jill'l111phenytoin111l11Jlilil1!'111J 4 ~1 
l!J1 Liiua1iii'a111111u11i1 iooo 1Jn ••111AZ,LL1n 

400 1Jn "a" 2 ~1t1J,ll\ilmii•111lin 300 1Jn 

"a"111lin 3001Jn1uil'it1J,~ 4
14 rvlowam~a' 

V1aii1"?i1'1,LLi.'i•VllflliJWl Lil!J illfl11A~IJ la 

mLiivu q'Yl~nlil11'11ii~'tl111111'1 hLiii'uii1a,'Yl'ia 

<iii'uil\il\l,'Yl1• Ltluiii'u 
"' .J ' '!I IV '!I "' ' 

\il''YIOal11JlLLa1lll'\illJLLi.'1111 Dilantin 

®~, ~1tl Kapseals Lu!J!JlL\ll"Jl'JIJ UJ modified release 

~iim1~\ilil1Jriauii'11ii1 m1111 phenytoin LLUU 

loading dose 1lill'lfl11~utl1•'Yl11J1Tu 1"\ilum 1 u . 
Lalllilil"\!1~uaEi1,iJ11 'tl1111t11"1l'Yl1ivia 1 um1 

>•fo m1i'imnlilil'uii11ii'1v ii1illii1iN\'u m1ru1 u 

mru~iii'il,fl11111~U1l'Jl11'!1illfnilal,11\llL'l1 fl11 

111 loading dose lii'1v!'l1L\ll'll'J1J 1 uJtl immediate 

I ® .J "" d I 

release Ll!IJ Ditoin '1Nfl11~"11!1Jl'llL11011LLo• 

1111"\ilum 1 maa\llL~1n-:ii \!'n-:ii 1•liiu!'l1Lii'1~ 

ii1,~11ii' tJi.'I m1~nmm n ni1 "uu modified 

• 1 tl.J 4 
release "11'Lil"1' UJ 'YI 4 

m1Ltl~am'iivum1111 phenytoin ~IJ1"1 

300 IJO/l!J 1\ill'Jnl1fotl1"'Yll!J Dilantin 

® .., :t: ,,, 1 • 
Kapseals 300 !JO 1ua"m11i111J'Hi.'l'fl1'l 11 

• ® 
loading dose "118 Dilantin Kapseals 15 lJO/ 

® • 
nn LLa• Ditoin 100 !Jn 1ua" 3 Ai1\ill!J 

• 1"' ... ® 'Yli.'1,fl11 l1 loading dose \il1l'J Ditoin 15 !JO/ 

' "ti ® • nn WU1lfl111U 1•'Yll!J Ditoin 100 !JO 1Ui.'1• 

~ • 1 "' 0 "'d'I .J ~ ""' 3 1'111'Yll l1illlJ11Jf;!u1l'J'YllJ1•1ilUllil1 phenytoin 

1uLRil\ilild1ui11n11inH13J1nn~1n11iu 
® .... :t: 

tl1•'Yl11J Dilantin Kapseals 300 !JO 11J~"ri11 

Cit!~ 5)
4 il1Ll1'l~'umiiuii'Lw11d1m1fo 

tl1•'Yl11J phenytoin LLIJLIJ~!Jl\ll 300 !JO lil~' 



Thai J Pharmaco/; Vol 26: No 2, May-Aug 2004. 

~ "1" ""''"" d"'.r •~m18l'il'Yll l'I m"uT1Jfl1~1(J~'lfmrn1~1J1Jm~u 

~ .,,1. ' ~ 1 !"I tld ' • .J' 
~1"Yl ~t1al1MLba"LLil~1 1 LIJ~ "YI 2 t1ll1Jl'l1Jl1J 

mh ~1Lllmrn hh"iu~o1 phenytoin 1mao~~l 
'"' ® .J·1·~ m1m~~utl~•'Yll1J Ditoin 300 l.Jt1 mL rn mu 

~ d 1 d ~ 
''" 3 fl~1'1f~'il""~ llfl1il"Ylt1~•U11Jfl1~~~'1fl.J . . 
phenytoin '"jjm~~l.Ji1 tl'imru phenytoin ~~n 

® ~ 
l(!~iimnnm~fotl~•mu Ditoin 100 l.Jn 1u 

123 

® .,, :; .?: 
Kapseals 300 l.Jt1 1ua"m~ 1Jllt1'il1t11J1J m~ 

® ~ 
-l'utl~•m'IJ Dilantin Kapseals 300 l.Jt1 11Jo• 

fl~1 ~"iu phenytoin lmaa~iim~LLn1~iii'1mn 

n11m~fotl~"mu 
® ~ 

Ditoin 100 l.Jt1 1ua" 3 
.?: .J 4 
~m (m11~!'l 2) 

Ditoin 
20 

S1 
S2 
S3 
S4 

~ S6 
0 • S7 
g SB 
u S9 c 10 0 -- 810 0 

·~ S12 
;:, 

813 c • ~ 
0. S14 

S15 

S16 

0 
0 10 20 30 40 

Tlme(hr) 

20 Dilantin Kapseals 
S1 

83 
SS 

~ 
S6 

-~ S7 
0 g SB 

u 89 
c 10 0 
0 -- 810 
c 
·5 811 
;:, 
c S12 • ~ 
0. 813 

S14 
S15 

S16 

0 10 20 30 40 

Tima(hr) 

~till 4 m1mli'l.Jlill1phenytoin1uvrn1aml'la1hi'fo loading dose (15 1Jn1nn) 
u 

® ® 
~ll1 Ditoin Lrn• Dilantin Kapseals 
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30 Ditoin 

'[ 
20 ... 

u s 
" c 
0 
u 
c 81 
0 
~ 10 82 
c 84 • ~ .. 85 

86 
87 
88 

0 
0 10 20 30 

Time (hr) 

30 Dilantin Kapseals 

81 
82 
84 

~- 85 
86 
87 
Sa 

0 10 20 30 

Tlme(hr) 

" 1,J • • 1 v 1 •v @ v ~ .J 1ul1 5 m1lJLlJIJll1Jll1M phenytoin IJWi'll<llJll'lo~ \ll~U Ditoin 100!JO11J!I• 3 fl~~ (11 O, 6 LLi't• 12 • 
ii'illl~) •rn• Dilantin Kapseals® 300 !JO l1J!l•fl~~\\111Jl'l<i'~m~1~1u loading 11a~m•Lma•Yi1i'u\\ll1Jli11ii'u 

1\ll a a~ u ilw <1' o 011~ a1fl'ty1uon1 ii'a1 • 
.Jv1 vd1•• Phenytoin LW810'lfl ~fl!llJlJO'IM \lJLLO 

1. Vl'l11t:1m~ao 1ii'mL\\l'i!11Jllo~ phenytoin 

••a•'l1im11'11'm (immediate release w'la 

modified' release) 1'11'm1J1•<llJflU~ihmLlli 

!1•11!1 

2. .t~Lrn•ui'umn\ll'llE~ phenytoin 1 '11'm1J1•nu 

r.l'i11m•llia•11a • .,. ~ . ' ..... ~ 

3. w~1•aoaaL<11JollLmlll'la1JAl<l\ll1llo~ • 
"°' CV IV I 

phenytoin 1Jml1J'llU'll81J1JlnLL!l•LL\ll 0\\11~ 

ti'u1u~ihm•llia•11a l\llmuw1•m11{!\llil1J 

LLo•m1fi1~\ll phenytoin ilm~~1Jlli'1 MLLIJLIJ 
v .J1·1 v 'll!Jl\ll/1•\llU phenytoin 11 \lll'loL1Jnl1101fl 

vv 141• .J 
4. mil\ll1•\lJU phenytoin LIJLa8\lJL1J'lll~Lli'lll1 

'w m•<11J w 'la.~ mN <i'ai1 •n\lluiji\'lm ti'um 
d ..J •.•1 1 •v ' j[ $ aum;iu1a \ll1U111JE~ 1J11ru•1J1J 

5. 1•i'~m~Lii\lluiji\'lmti'ua1~1J l'J!iii'1~•i'ia~ 
"" .J "" .J' "" 41

a 'I 
LL!l•W1'1ll8~ phenytoin 118l'JL0111'111JOU~u1a 

a. LL1J•1h'lilm1\ll•rn\\lma~111 .. rir.l'u1a •liu . . 
... .J .... "'t 0 .... 

w a o •aa~ 01i11ua1\llal1Jl'l~ol'l 1~11J nu . 
m~iwtl1flm~a1 



Thai J Pharmacol; Vol 26: No 2, May-Aug 2004. 

v -
lilfli11'Hl1~iH 

I. Bruni J. Phenytoin. In: Taylor W, Diers 
Caviness MH, edirors. A textbook for the 
clinical application of therapeutic drug 
monitoring; 1986. P. 253-68. 

2. Jung D, Powell JR, Walson P, Perrier D. 
Effect of dose on phenytoin absorption. 
Clin Pharrnacol Ther 1980; 28(4):479-
485. 

3. McCauley DL, Tozer TN, Winter ME. 
Time for phenytoin concentration to peak: 
consequences of first-order and zero-order 
absorption. Ther Drug Monit 1989; 11 
(5):540-542. 

4. Chaichana N. The comparative single- and 
multiple-dose pharmacokinetic studies of 
immediate- and modified-release 
phenytoin capsule. [dissertation]. Chiang 
Mai (Thailand): Chiang Mai Univ.; 2004. 

5. Hooper WD, Bochner F, Eadie MJ, et al. 
Plasma protein binding of 
diphenhydantoin. Effects of sex 
hormones, renal, and hepatic disease. Clin 
Pharrnacol Ther 1973; 15: 276-82. 

6. McNamara JO. Drugs effective in the 
therapy of the epilepsies. In: Hardman JG, 
Limbird LE, Gilman AG, editors. 
Goodman & Oilman's the 
pharmacological basis of therapeutics. 10th 
ed. New York: McGraw-Hill Medical 
Publishing Division; 2001. P. 521-48. 

7. Winter ME. Basic clinical 
pharmacokinetics. 3rd ed. Vancouver, 
Washington: Applied Therapeutics Inc.; 
1994. 

125 

8. Wilkinson GR. Pharrnacokinetics: The 
dynamics of drug absorption, distribution, 
and elimination. In: Hardman JG, Limbird 
LE, Gilman AG (editors). Goodman and 
Oilman's the pharmacological basis of 
therapeutics. I 0th ed. New York: 
McGraw-Hill; 2001. p 3-29. 

9. Jabbari B. Management of epileptic 
seizures in Adults. Am Fam Physician 
1985; 162-72. 

I 0. Booker HE. Clinical use and interpretation 
of serum phenytoin levels. In: Pipenger 
CE, Penry JK, Kutt H, editors. 
Antiepileptic drugs: Quantitative analysis 
and interpretation. New York: Raven 
Press; 1978. p. 253-60. 

11. Rall TW, Schleifer LS. Drugs effective in 
the therapy of the epilepsies. In: Gilman 
AG, Rall TW, Neis AS, Taylor P, editors. 
Goodman & Oilman's the 
pharmacological basis of therapeutics. 8th 
ed. New York: Pergamon Press; 1991. p. 
436-62. 

12. Patsalos PN, Perucca E. Clinical 
important drug interactions in epilepsy: 
interactions between antiepileptic drugs 
and other drugs. Lancet Neural 2003; 2 
(8): 473-81. 

13. Sifton DW. Physicians' desk reference. 
Montvale, New Jersey: Medical 
Economics, 200 I, p 2425-2430. 

14. Wilder BJ, Serrano EE, Ramsay RE. 
Plasma diphenylhydantoin levels after 
loading and maintenance doses. Clin 
Pharrnacol Ther 1973; 14: 798-801. 


