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ABSTRACT 

T h e  dissolution of phenyto in  were studied f rom var ious phenytoin- 

mon tmo r i I Ion i t e  F i rs t ly ,  phenytoin-montmori l loni te 

combinations were obtained by prec ip i ta t ing phenyto in  f rom two d i f f e ren t  

solvents on t o  montmoril lonite us ing  drug t o  montmoril lonite rat ios.  

Secondly, physical  mix tures o f  phenyto in  and  montmoril lonite were 

prepared i n  f o u r  d i f f e ren t  ratios. The  twelve phenytoin-montmorillonite 

combinations were compressed in to tablets and t h e  dissolution rates were 

determined. T h e  dissolution rates o f  phenyto in  f rom phenytoin sodium 

and phenytoin were determined and compared w i t h  t h e  dissolution rates 

of t h e  combinations. T h e  montmoril lonite increased t h e  dissolut ion rate 

coin b i nations . 

Copyright 0 1990 by Marcel Dekker, Inc. 
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792 ROELEMAN ET AL. 

of pheny to in  f rom a l l  t h e  combinat ions t o  such  an  e x t e n t  t h a t  t h e  

d isso lu t ion  ra tes  compared wel l  w i t h  those  ob ta ined  f r o m  pheny to in  

sodi  urn. 

T h e  b ioava i lab i l i t y  o f  pheny to in  f r o m  t h r e e  d i f f e r e n t  pheny to in -  

montmor i l lon i te  m i x t u r e s  were  compared w i t h  t h e  b ioava i l ab i l i t y  f r o m  a 

pheny to in  sodium capsule in f o u r  vo lun tee rs .  More  p h e n y t o i n  were  

absorbed f r o m  t h e  phenytoin-montmorillonite m i x t u r e s  t h a n  f r o m  t h e  

pheny to in  sodium. T h e  abso rp t i on  ra te  o f  p h e n y t o i n  f r o m  t h e  t h r e e  

d i f f e r e n t  montmor i l lon i te  m ix tu res  were  f a s t e r  t h a n  f r o m  t h e  pheny to in  

sodium capsule f o r  t h e  f i r s t  hou r ,  a f t e r  admin is t ra t ion .  A f t e r  one h o u r  

t h e  pheny to in  blood levels f r o m  t h e  phenytoin-montmoril lonite m i x t u r e s  

s t a r t e d  t o  leve l  o f  t o  reach lower peak  concent ra t ions  i n  plasma t h a n  t h a t  

ob ta ined f r o m  pheny to in  sodium. T h e  to ta l  amount p h e n y t o i n  abso rbed  

f r o m  t w o  o f  t h e  phenytoin-montmoril lonite m i x t u r e s  (1 : 1 a n d  1 :9  ra t ios )  

was more t h a n  t h a t  absorbed f rom p h e n y t o i n  sodium. T h e  advantages 

of combin ing  pheny to in  a n d  montmor i l lon i te  f o r  t h e  improvement  o f  t h e  

b ioava i lab i l i t y  o f  pheny to in  have  c l e a r l y  been demonst ra ted .  

INTRODUCTION 

T h e  d isso lu t ion  rates o f  poo r l y  wa te r  soluble d r u g s  can b e  inc reased by 

adsorp t ion  t o  f i n e l y  d i v i d e d  sol ids.  Inc reased d isso lu t ion  ra tes  have  been 

repo r ted  f o r  va r ious  d r u g s  adso rbed  t o  montmori l loni te,  for example: 

g r iseof u lvi n ', c h  l o r p h e n  i rami n e ma leate' , 
propoxyphene  hydroch lo r ide ' ,  amphetamine sulphate2, c h l ~ r p r o p a m i d e ~ ,  

tolbutamide',  acetohexamidel  a n d  metronidasole'.  In genera l ,  t h e  

d isso lu t ion  ra tes  tended  to  increase w i t h  an  i nc reas ing  r a t i o  of 

montmori  I Ion i t e  . 

i ndomethaci n l ,  p r e d n  isone I, 

Phenytoin,  an an t i -ep i l ep t i c  agent ,  has some physicochemical  and  

pharmacok ine t ic  p roper t i es  wh ich  make it l iab le  t o  b ioava i l ab i l i t y  

problems'. It has been c lass i f ied  as a drug w i t h  a high r i s k  po ten t ia l  
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INFLUENCE OF MONTMORILLONITE 793 

w i t h  respec t  t o  b ioava i lab i l i t y  p rob lems.  To improve t h e  d i sso lu t i on  r a t e  

of p h e n y t o i n  a n d  t h u s  t h e  b ioava i lab i l i t y ,  ex tens i ve  research  has been 

done o v e r  t h e  pas t  t w o  decades. Va r ious  techn iques  w e r e  used to  

improve t h e  d isso lu t ion  r a t e  o f  p h e n y t o i n  by [a) i nc reas ing  t h e  s u r f a c e  

area avai lable f o r  d isso lu t ion  by so l i d  d ispers ions  u s i n g  po lye thy lene  

g l yco l  (PEG) 40006 a n d  PEG 60007, ( b )  chang ing  t h e  c r y s t a l l i n e  f o r m  to  

t h e  amorphous f ~ r m ~ , ~ ,  lo, (c)  c h a n g i n g  t h e  o r i g i n a l  drug t o  a 

more so lub le  sal t ’ ” ,  (d) complexat ion fo rmat ion  w i t h  c y c l ~ d e x t r i n s ’ ~ ,  

and  ( e l  i m p r o v i n g  t h e  we t tab i l i t y  by u s i n g  su r face  ac t i ve  agen ts15 .  

1 1 , 1 2 , 1 3  

A l t hough  many  s tud ies  o n  t h e  adso rp t i on  o f  poorly wa te r  so lub le  d r u g s  

on montmor i l lon i te  have  been done no  s tud ies  o n  t h e  i n f l uence  o f  

montmor i l lon i te  o n  t h e  p roper t i es  o f  p h e n y t o i n  has been done. 

T h e  p u r p o s e  o f  t h i s  paper  was (a) t o  i nves t i ga te  t h e  i n f l uence  of 

montmor i l lon i te  on t h e  d isso lu t ion  r a t e  of p h e n y t o i n  f r o m  v a r i o u s  

phenytoin-rnontmorillonite combinat ions and  (b) t o  compare t h e  abso rp t i on  

of p h e n y t o i n  f r o m  phenytoin-montmorillonite m i x t u r e s  w i t h  t h e  abso rp t i on  

f r o m  a p h e n y t o i n  sodium capsule a f t e r  o ra l  admin i s t ra t i on  t o  human 

vo lun tee rs .  T h e  aim w i t h  t h e  phenytoin-montmoril lonite m i x t u r e s  was t o  

ob ta in  a f a s t  abso rp t i on  o f  p h e n y t o i n  a n d  p r o d u c i n g  l o n g e r  b lood  leve ls  

o v e r  a l o n g e r  t ime span t h a n  ob ta ined  w i t h  p h e n y t o i n  sodium. 

EXPE R I MENTA L 

Reagents a n d  mater ia ls  - T h e  fo l low ing  mater ia ls were  used:  

pheny to in16 ,  p h e n y t o i n  sodium17, montmori l loni te ’* ,  a n d  m ic roc rys ta l l i ne  

cel lufose’g.  T h e  t w o  so lvents  (acetone a n d  methanol)  were  of ana ly t i ca l  

g rades  a n d  were  used as  rece ived.  Commercial avai lable p h e n y t o i n  sodium 

capsules (100 mg) 1 7 .  

Prec ip i ta t ion  of p h e n y t o i n  on montmor i l lon i te  - One  g r a m  of p u r e  

pheny to in  was d isso lved in 200 ml so lven t  (methanol  or acetone).  A n  
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794 KOELEMAN ET AL. 

,accurately weighed amount of  montmoril lonite was suspended in t h e  drug 

solution and s t i r red .  T h e  solvent was removed in  a rotovap a t  35'C, 

under  a s l i gh t  vacuum. The  prec ip i ta te was d r i e d  at  45OC t o  a constant 

weight and passed th rough  a #lOO-mesh sieve. B y  va ry ing  t h e  quan t i t y  

of montmorillonite, adsorbates were prepared t o  contain d r u g -  

montmoril lonite ratios o f  1 : l ;  1:4; 1:9 and 1:20 (weight  by weight ) .  

Preparation of t h e  physical  mix tures o f  phenyto in  and montmoril lonite - 
Phenytoin a n d  montmoril lonite were mixed in t h e  ratios of  1 : l ;  1:4; 1:9; 

and 1:20 in a Turbula-mixer  f o r  f i v e  minutes. 

Compression o f  tablets - Tablets which contained 15 mg of p u r e  drug 

were compressed f rom t h e  phenyto in  precipi tates and t h e  physical  

mixtures,  a f te r  mix ing wi th  a constant ra t io  microcrystal l ine cellulose. 

Dis integrat ion - The  dis integrat ion test  of t h e  B r i t i sh  Pharmacopoeia 

(1980) was used f o r  all t he  tablets as well as f o r  t h e  commercially available 

capsule. 

Dissolution - The  dissolution studies were conducted wi th  t h e  USP XI1 

Apparatus 2. The  tablet, o r  tablets i n  t h e  case o f  t h e  1:20 drug- 

montmoril lonite combinations, was added t o  t h e  dissolut ion beaker 

containing 900 ml of p u r i f i e d  water a t  37OC and s t i r r e d  at  50 rpm. Five 

mi l l i l i ter  samples were wi thdrawn at  var ious time in terva ls  and assayed 

f o r  d r u g  content us ing h igh p ressu re  l i qu id  chromatography (Uni ted 

States Pharmacopoeia, XXI,  1985, 4 t h  Supplement). T o  maintain sink 

conditions, 5 ml of  f resh  medium were added a f te r  t h e  removal of  each 

sample. T h e  dissolution determination f o r  each phenytoin p r o d u c t  was 

done in duplicate. 

Scanning electron micrograph (SEM)-photos2' were taken and X - r a y  

d i f f ract ion grams and d i f ferent ia l  scanning calorometry thermograms were 

recorded of  t h e  p u r e  phenyto in  crysta ls  and the  phenyto in  crysta ls  a f ter  

recr istal l isat ion f rom acetone or  methanol. 

Volunteers a n d  dosage - t h e  f o u r  females who par t ic ipated in this s tudy  

were normal heal thy volunteers as determined by medical examination and 
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INFLUENCE OF MONTMORILLONITE 795 

rout ine laboratory tests .  The  volunteers received t h e  fol lowing 

treatments d u r i n g  a complete cross-over t r i a l  as s ingle doses containing 

100 mg phenyto in :  

Treatment a = one capsule containing phenyto in  sodium equiva- 

valent t o  100 mg phenyto in  as a commercially 

available product  (Lennon (Pty) Ltd) . T h i s  

capsule had a comparable bioequivalence t o  t h a t  

of  Epanut in capsules (Parke Dav is l ’ l .  

Treatment b = two  phenytoin-montmoriilonite tab le ts  o f  375 mg 

each (1 : 1 rat io of  phenyto in  t o  montmoril lonite) 

equivalent t o  100 mg phenytoin.  

Treatment c = f o u r  phenytoin-montmorillonite tablets of  500 mg 

each (1 :4 rat io of  phenytoin-montmorillonite) 

equivalent t o  100 mg phenyto in .  

Treatment d = six phenytoin-montmorillonite tablets of  500 mg each 

(1 :9 ra t io  of phenyto in  t o  montmoril lonite) equiva- 

lent  t o  100 mg phenyto in .  

Trial volunteers were fasted f o r  twelve hours before t h e  t r i a l  

The treatment was administered w i th  250 ml of  water 

Sample collection - 5 ml venous blood samples were obtained on t h e  

fol lowing times a f te r  administrat ion:  0.5; 1.0; 1.5; 2.0; 2.5;’  3.0; 4,O; 

5,O; 6,O; 8,O; 10,O; 12,O; 24,O; 36,O; 48,O and 72,O hours.  The  plasma 

samples obtained were frozen u n t i l  analysis. 

Analysis of plasma samples - The  plasma samples were analysed w i th  

assayed us ing a Abbo t t  T D x  apparatus”. 

Calculation of bioavai labi l i ty  parameters - t h e  accepted bioavai labi l i ty  

parameters were calculated f rom t h e  phenyto in  plasma concentrat ions.  

The  area under  t h e  d r u g  concentration versus time c u r v e  (AUC) was 
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796 KOELEMAN ET AL. 

calculated wi th  the trapezoidal rule. The peak d r u g  concentration i n  

plasma (Cmax) and t h e  time t o  reach th i s  peak ( tmax) was taken f rom 

the raw data. 

RESULTS AND DISCUSSION 

The scanning electron micrograph (SEM) photos showed a size d i f ference 

between t h e  precipi tated crysta ls  from acetone and methanol. T h e  

phenytoin precipi tated from both solvents was not ar ranged in  an o r d e r l y  

f ixed pa t te rn  on the surface of t h e  montmoril lonite. X - r a y  di f f ractograms 

indicated t h a t  there were no di f ferences i n  t h e  c rys ta l  s t r u c t u r e  of  t h e  

pu re  phenytoin crysta ls  and those recrystal l ised f rom t h e  solvents could 

be detected by the  di f ferent ia l  scanning calorometry thermograms. T h i s  

indicated t h a t  no chemical interact ion between phenytoin and 

montmorillonite occured tha t  could be detected w i t h  t h i s  technique’’. 

The mean dis integrat ion times o f  t h e  1 : 1 ra t io  phenytoin-montmorillonite 

tablets and t h e  capsule complied w i th  t h e  B. P. (1980) specifications. 

The other  d is in t igrat ion times var ied between 16 and 25 minutes. T h e  

more montmoril lonite present i n  a tab let  t he  longer  t h e  d is in tegrat ion time. 

The resul ts of  t h e  dissolution tests of  t he  tablets of  t h e  precipi tates and  

physical mix tures were compared w i t h  t h e  dissolut ion o f  a phenyto in  

sodium capsule and a reference tab let  conta in ing on ly  phenyto in  and  

microcrystal l ine cellulose. These resul ts  can b e  seen in f i gu res  1 to  4. 

The dissolution rate of t he  phenytoin-montmorillonite precipi tates 

prepared f rom acetone and methanol as well as t h e  physical  m ix tu re  of  

phenytoin and montrnorillonite d i f f e red  s ign i f icant  f rom t h e  dissolut ion 

rate of  t h e  reference tablet containing p u r e  phenyto in  (15 mg) and  

microcrystal l ine cellulose. It i s  t h u s  c lear t h a t  t h e  presence o f  

montmorillonite improves t h e  dissolution proper t ies o f  phenyto in  (see 

f igures 2 t o  4) .  
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INFLUENCE OF MONTMORILLONITE 797 

TIME (minutes) 

FIGURE I PERCENTAGE PHENYTOIN DISSOLVED FROM 
A PHENYTOIN TABLET (-+I, PHENYTOIN 
SODIUM CAPSULE k -I AND A PHENYTOIN 
SODIUM TABLET I-x-). 

n 120- 
W > 
J 

100- 
v, 
n 
z 80- 
0 
I- 
>- 

I a 
8 40- 

I- 

u 
LT 

5 60- 

a 

z 20-  

1 
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TIME (minutes) 

k? 0 -  

FIGURE 2 PERCENTAGE PHENY TOlN DISSOLVED FROM 
THE I : I  (+Il 1:4 ( - -*--I l  1:9 (+I AND 1120 
(-.o-) ACETONE ADSORBATES AS WELL AS 

PHENYTOIN SODIUM CAPSULE I- 3. 
THE PHENYTOIN TABLET (-4 AND THE 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



7 98 KOELEMAN ET AL. 

i 

v, n 
z 80- 

g 100- 

0 

0 10 20 30 40 50 60 70 80 90 
1 
100 

TIME (minutes) 

FIGURE 3 PERCENTAGE PHENYTOIN DISSOLVED FROM 

THE PHENYTOIN TABLET (-4 AND THE 

THE I:I (+), 1:4 (--*-4, 1:9 (+) 
4- O -I METHANOL ADSORBATES AS WELL AS 

PHENYTOIN SODIUM CAPSULE I- 4. 

AND 1120 

> I2O1 

TIME (minutes) 

FIGURE 4 PERCENTAGE PHENYTOIN DISSOLVED FROM 
THE I:I (+I, 1:4 (--*--), 1:9 (+I AND 1:20 
(- o -) PHYSICAL MIXTURES AS WELL AS 
THE PHENYTOIN TABLET (+I AND THE 
PHENYTOIN SODIUM CAPSULE (- 4. 
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INFLUENCE OF MONTMORILLONITE 799 

TIME I h I 

F I G U R E  5: Mean phenytoin concentration i n  plasma fo r  f o u r  volunteers 

a f te r  administation of 100 mg phenytoin as  phenytoin-mont-  

rnorillonite mixtures (1:l; 1:4; 1:9) and as a commercial 

capsule 

To evaluate t h e  differences between t h e  dissolut ion proper t ies o f  t h e  

var ious ratios montmorillonite present t h e  Student-Newman-Keuls mult ip le 

comparison t e s t  was used2'. 

The 1:9 rat io of the precipitates and t h e  physical  m ix tu re  had t h e  slowest 

dissolution in comparison wi th  t h e  other  rat ios.  Consider ing t h e  

dissolution prof i les  of  t he  1:1, 1:4 and  1:20 ratios, t he re  was no clear 

correlation between the  amount of montrnorillonite present  in t h e  mixtures 

and t h e  improvement i n  t h e  dissolution rate.  However, a l l  t h e  rat ios o f  

t h e  acetone and methanol precipi tates and t h e  physical  mixtures,  showed 

a s igni f icant increase (p = 0,05) i n  t h e  amoupt dissolved a f te r  32 minutes 
compared t o  t h e  I reference tablet  (phenytoin and microcrystal l ine 

cellulose) a f te r  32 minutes. 

I n  f i g u r e  5 t h e  mean phenytoin concentrations in plasma f o r  t h e  f o u r  

volunteers a f t e r  administration of  t h e  d i f f e ren t  t reatments are p lo t ted 

versus time. 
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8 00 KOELEMAN ET AL. 

T A B L E  1: MEAN B I O A V A I L A B I L I T Y  PARAMETERS FOR 

THE DIFFERENT PHENYTOIN TREATMENTS 

PARAMETER TREATMENT 

Capsule Phenyto in  -montmor i l lon i te  m i x t u r e  

tmax 

Cmax 

1 : l  1 :4 

4,36 9,13 6,85 
(1,961" (1,471 (3,451 

2,30 1,54 1,27 

(0,711 (0,521 (0,291 

AUC 46,58 64,64 43,37 
(17,101 (16,431 (9,221 

1 :9 

7,71 
(4,331 

1.93 
(0,501 

70,72 
( 13,981 

* Standard  dev ia t ion  in b racke ts .  

T h e  approp r ia te  b ioava i lab i l i t y  parameters  w e r e  ob ta ined  by non-  

compartmental methods a n d  in tab le  1 t h e  mean b ioava i l ab i l i t y  parameters  

calculated f o r  t h e  d i f f e r e n t  t rea tments  a r e  l i s ted  w i t h  t h e  s t a n d a r d  

dev ia t ion  in b racke ts .  

T h e  b ioava i lab i l i t y  ra t ios  o f  t h e  d i f f e r e n t  parameters  o f  t h e  1:1, 1:4 a n d  

1:9 m i x t u r e s  were  de termined w i t h  t h e  p h e n y t o i n  sod ium capsu le  as 

re fe rence.  A s ta t i s t i ca l  comparison between t h e  d i f f e r e n t  t rea tmen ts  were  

done accord ing  t o  t h e  i n t e r v a l  me thodz5  w i t h  a Bonferroni-correctionZ6. 

T h e  90% conf idence i n t e r v a l s  f o r  t h e  d i f f e r e n t  b ioava i l ab i l i t y  ra t ios  a r e  

g i v e n  i n  tab le  2. 

T h e  tmax f o r  t h e  pheny to in  sodium was much f a s t e r  t h a n  f o r  any  o f  t h e  

tmax f r o m  t h e  phenytoin-montmorillonite mix tu res .  T h e  abso rp t i on  rates 

of pheny to in  f o r m  t h e  phenytoin-montmorillonite mix tu res  were  f a s t e r  f o r  

t h e  f i r s t  h o u r  a f t e r  admin is t ra t ion  t h a n  t h e  abso rp t i on  r a t e  f r o m  
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T A B L E  2: NON-SYMMETRICAL 90; CONFIDENCE INTERVALS FOR THE 

MEAN B l O A V A l  LAB1 L l T Y  RATIOS OF THE PHENYTOI N-MONT- 

MORILLONITE MIXTURES TO THE PHENYTOIN SODIUM 

PARAMETER 

tmax 1 : l  

tmax 7:4 

tmax 1:9 

Cmax 1 : l  
Cmax 1:4 
Cmax 1:9 

AUC 1 : l  
AUC 1:4 
AUC 1:9  

LOWER L IMIT  

0,89 
0,62 
0.66 

0,44 
0,33 
Q,56 

0,84 
0,57 

0,93 

UPPER L I M I T  

6,16 
4,31 
4.60 

1 ,OQ 
1,85 

1.28 

2'42 
1,63 
2,67 

TABLE 3: MEAN B I O A V A I L A B I L I T Y  RATIOS OF THE PHENYTOIN- 

MONTMORILLONITE MIXTURES TO THE PHENYTOIN SODIUM 

PARAMETER MEAN RATIO 

tmax 1 : l  
tmax 1:4 

tmax 1 :9  

Cmax 1 : l  
Cmax 1:4 
Cmax 1:9 

AUC 1 : l  
AUC 1:4  
AUC 1:9 

2,66 (1,72)* 
1,85 ( 1 , O O )  
1,92 (0,80) 

0,67 (0,lO) 

0,57 (0,lO) 
0,87 (0,20) 

1,48 (0,501 
0,99 (0,371 

1,62 (0,391 

* Standard deviat ion i n  brackets .  
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KOELEMAN ET AL. a02 

pheny to in  sodium (see f i g u r e  5 ) .  T h e  pheny to in  concent ra t ion  in plasma 

f o r  t h e  phenytoin-montmorillonite m i x t u r e s  reached a p la to  a f t e r  1 t o  2 
hours  and  peak l a te r  a n d  a t  a lower  concent ra t ion  t h a n  t h e  p h e n y t o i n  

sodium. 

T h e  mean b ioava i lab i l i t y  ra t ios  o f  t h e  3 parameters o f  t h e  pheny to in -  

montmori l loni te m ix tu res  w i t h  t h e  capsu le  as re fe rence  a r e  g i v e n  in tab le  

3 .  

CON C LUS ION 

1 .  T h e  in v i v o  tes ts  o f  t h e  d i f f e r e n t  phenytoin-montmorillonite m i x t u r e s  

showed tha t :  

a. t h e  ra te  o f  abso rp t i on  o f  p h e n y t o i n  was comparable to  t h e  r a t e  

of absorp t ion  ob ta ined f rom t h e  pheny to in  sodium capsule, 

b .  t h e  amount o f  p h e n y t o i n  absorbed f r o m  a l l  t h e  m i x t u r e s  was more  

t h a n  t h a t  absorped f r o m  t h e  capsule, excep t  f o r  t h e  1 :4 -m ix tu re  

(wh ich  was s l i g h t l y  less), a n d  

c .  lower maximum pheny to in  concent ra t ions  were  f o u n d  a f t e r  

admin is t ra t ion  of t h e  p h e n y t o i  n -montmori  I Ion i t e  mix t u  res  . 

2 .  O v e r  a l l  t h e  b ioava i lab i l i t y  o f  pheny to in  was improved  by us ing  

phenytoin-montmorillonite mix tu res  t h u s  decreas ing  i r r a t i c  

absorp t ion ,  

3. T h e  in v i t r o  resu l t s  conf i rmed w h a t  happened in v i t r o .  Dissolut ion 

s tud ies  showed t h a t  pheny to in  d isso lved much f a s t e r  f r o m  t h e  

phenytoin-montmorillonite m i x t u r e s  t h a n  f r o m  p u r e  phenyto in ,  but it 

showed a comparable d isso lu t ion  w i t h  t h e  p h e n y t o i n  sodium capsule.  
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INFLUENCE OF MONTMORILLONITE a03 

4. From the  resul ts of  t h i s  s tudy,  t h e  fo l lowing possibil i t ies came 

fo rward  : 

a. Phenytoin-montmorillonite mixtures can be used instead of  

phenytoin sodium. 

b .  Because phenytoin-montmorillonite mixtures resul ted i n  phenytoin 

concentration tha t  lasted over  a longer per iod than w i th  

phenyto in  sodium, the  possibi l i ty  exists tha t  lower doses and 

longer dosage in terva ls  can b e  used. 

RECOMMENDATIONS 

1. It was clear t h a t  montmoril lonite improves t h e  dissolution and 

absorpt ion o f  phenytoin and therefore f u r t h e r  s tudy  rega rd ing  t h e  

inf luence of montmoril lonite on t h e  dissolution and absorpt ion of  o ther  

poor ly  water soluble d r u g s  can b e  just i f ied.  

2. Research can be done on t h e  i n  v i v o  behavior of phenytoin a f te r  

mult ip le dosing of  t he  phenytoin-montmorillonite mixtures t o  determine 

t h e  blood levels of  phenytoin a t  steady state f rom t h e  montmoril lonite 

mix tures.  
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