
WUC DgVELOPII&WT AND INDUSTRIAL PwwACy, 6 ( 1 ) ,  49-59 (1980) 

James Y. M i n i t y  Uwi Clichnel R. I l a r r i r  
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A K m A C T  --- 
Direct compression t e c h n i q u e s  were used to prepare tab la t r r  

c o n t a i n i n g  griHofulvin-.ont.orillonite a d s o r b a t u s .  nro r o s u l  t i n R  

t r b l e u  d i s p l a y e d  unifom ~d c o n s i s t e n t  properties which compared 

qui te  f a v o r a b l y  w i t h  c - Y r c i a l  dosage f o r m  f o a t a i u i n g  micronized  

p r i s e o f u l v i n .  

s w p l e s  from t h e  v a r i o u s  t a b l e t s  and these stuiies i i i d i c a t o d  t h a t  

t h e  h i g h e s t  l e v e l s  of g r i s o o f u l v i n  i n  s o l u t i o n  a f t e r  twenty minutes  

were found wi th  t he  griseoPulvin-.ont.orillonite snrples. 

D i s s o l u t i o n  s t u d i e s  were conducted on powdered 

'The a b s o r p t i o n  and thcrnpeutic o f f i c i l c y  of g r i s e o f u l v i n  arc 

g e n e r a l l y  recognized  as ba ing  r a t e - l i m i t e d  by t h e  d i s s o l u t i o n  

p r o c e s s  i n  t h e  g a s t r o i n t e s t i n a l  f l u i d s .  Due t o  t h e  poor aqueous 

s o l u b i l i t y  of p r i s e o f u l v i n ,  15 \rg/ml a t  37. ( I ) ,  t h i s  a n t i f u n g a l  
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50 IX GINITY AND IWRRIS  

drug  h a s  been se e c t d  f o r  nony studies a i r d  a t  ilpraving its 

d i s s o l r i t i o n  r a t e  a d  a b s o r p t i o n  (2-9) .  Crounsc (10) r e p o r t e d  t h a t  

h u o n  blood l e v e l s  of g r i s e o f u l v i n  were v s r i a b l e  and c o u l d  be en- 

hanced when t h e  dnig was a d m i n i s t e r e d  in c o n j u c t i o n  w i t h  h i g h  f a t  

mals. M i c r o n i t a t i o n  o f  g r i s e o f u l v i n  t o  i n c r e a s e  t h e  s u r f a c e  

area and d i s s o l u t i o n  rate h a s  r e s u l t e d  i n  a r e d u c t i o n  of t h e  rc- 

c-nded Jose n e c e s s a r y  f o r  t h e r a p e u t i c  e f f e c t i v e n e s s .  Kranl 

a l -  (3)  f w n d  t h a t  n 0 .5  g dose  o f  micronized  g r i s e o f u l v i n  pro- 

duced senn  levels i n d i s t i n g u i s h a b l e  f r o n  t h o s e p r o d u c e d b y  a 1.0 g 

dose  of t h e  n o n r i c r o n i t e d  drug. Chiou and R i e g e l u n  ( 7 )  r e p o r t e d  

t h a t  a t e n  p e r c e n t  d i s p e r s i o n  of g r i s e o f u l v i n  in a s o l i d  ma t r ix  

of p o l y e t h y l e n e  g l y c o l  6000 gave rise t o  a much h i g h e r  and more 

c o n s i s t e n t  a b s o r p t i o n  t h a n  t h a t  o f  a n i c m n i z e d  c o v r i c a l  pro- 

d u c t .  T u b l e t s  c o n t a i n i n g  micronized  g r i s e o f u l v i n  and g l y c o l  d i s -  

p e r s i o n s  o f  t h e  dnrg, am c u r r e n t l y  t h e  a s t  p o p u l a r  dosage form 

f o r  t h i s  a n t i f i m g a l  a g e n t .  

- 

I h e v e r ,  t h e  f o r u l a t i o i i  of g r i s a o f u l v i n  tablets c o n t i n u e s  t o  

p r e s e n t  s e v e r a l  f o r m u l a t i o n  dmllonp,es due  t o  t h e  h i g h  dosage  

n e d e r f ,  t h c  f i n e  p a r t i c l e  s i t e  o f  t h e  drug  and t h e  hydrophobic  

n a t u r e  o €  g r i s e o f u l v i n  (11).  I lanood a i d  P i l p e l  (12 )  proposed 

bowl grPnUlPtiOIl Of nriS4!OfUlVin Using p l y v i n y l p r r r o l i d o n e  as a 

g r a n u l a t i n g  a g e n t  for t h c  p r s p a r o t i o n  of g r i s e o f u l v i n  t a b l e t s .  

Using a mixture  of d l c a l c i u m  phosphate  d i h y d n t e  and c a l c i u  

p l ~ o s p h a t o - c r r b o n a t e  complex u t h e  tablet m a t r i x ,  Khan and Rhodes 

( 1 1 ,  13) s u c c e s s f u l l y  p r e p a r e d  P rider of g r i s e o f u l v i n  tablet 
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CRISEONLVIN TABLETS 51 

forwrlidtiuns by d i r e c t  compression, recoq~ressiotr a i d  wet yranula- 

t i o n  techniques. 

The authors have previously mpor tud  t lw t  rur fuce  adsorp t ion  

of gr isoofu lv in  onto a m i c r o n i z d  r o n t r o r i l l o n i t c  c l ay  was an 

e f f e c t i v e  method of increas ing  the  J i s v o l u t i w  r a t e  of tlw drug 

(9).  In t he  present s t u d y ,  the p rope r t iu s  uf tublurs coritniuiiiy 

g r i s e o f u l v i n - u n t m r i l  loni te a d s o r h t t s  are ir ivcstiynted a i d  cow 

pared t o  f i v e  wrheKOd t u b l o t s  conta in ing  micronized gr i soofu lv in .  

EXPERI CWITAL 

Uate r i a l s  - The following ma te r i a l s  wore uoad: 

sium aluminum sil icate ' ,  yriseofulviir ' ,  sturdr', swiium s ta rc t i  

p lyco la t eC ,  dicalcium phosphate d i h y d n t e ' ,  lurgrresiun s t ea ra to ' .  

A l l  other chemicals nnrl so lvants  were reayant grade and were usud 

as received. 

Mathods - Grisaofu lv in  t a b l e t s  coli taining griscrofulvin-wntmori 1- 

l o n i t e  ( 1 : l )  d s o r b a t e s ,  were compressed with a Stokes b d e l  F 

s i n g l e  punch t a b l e t  -chine, us ing  7/16" f l a t  face bevel edge 

c o l l o i t h l  myna- 

i- 

tab- 

punches. The prepara t ion  of the drug-clay orlsorbutrs 

brvted in acetone) has been previous ly  dascrihd (9).  

u c p i  

Four 

'Veegu F a ,  R.T. V a d e r b i l t .  Horwalk, CI' 06855 
'Ayrest Labora tor ies ,  Inc., Rouses Poin t ,  NY 12979 
S t a h  1500, Colorcon C o - ,  West Poin t ,  PA 19486 

' E ~ p l ~ K i l b ,  Edward Msnde11 Co. Inc.. Camel, NY 10512 
'Emcompress, Edward k n d e l l  Co. Inc., Camel, NY 10512 
'Alfa Division, Ventron C o r p . ,  Danvars, M 01923 
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5 2  Iy: CXNITY AND HARRIS 

let formulations were prepared. The formulas f o r  products A and 

C oppear i n  Table 1 .  

then d i r e c t l y  coaprrtssed i n t o  t a b l e t s .  

parad by recompression of fo rau la s  A and C r e spec t ive ly .  

physical  end c l ia r ica l  p r o p e r t i e s  of the t a b l e t s  were cocylnred with 

f i v e  c o u e r i c a l  g r i s e o f u l v i n  t a h l e t s ,  (Products I ,  11, 111,  I V ,  

a d  V) con ta in ing  mfcronired drug. Since  no o f f i c i a l  d i s s o l u t i o n  

apparatus is c u r r e n t l y  ava i  Anlble t o  test  g r i s e o f u i v i n  t a b l e t s  I a 

c o q o r i s o n  t o s t  wns MJC of tlic crushed t a b l e t s  con ta in ing  5 eg 

of the  drug. 

Ing red ien t s  were blended f o r  20 minutes and 

I'roducts B and D were p r e  

The 

Powders f r o m  t h e  crushed t a b l e t s  were passed through 

TABLE I 

Gri saofu  I v i n-t.tutitw r i  I locii t o  
1 : 1 Adsorhate 

Starch 

Sediim s t a r c h  g l y ~ ~ l o t e  

b ica  1 c i  im phosplinte d ihydra t e  

t~lagnesiua s t e m a t e  

ZSO ag 

25 =I4 

25 fag 

231 mg 

9 Ing 

F'roduct 6 

250 rg 

2s ng 

30 mg 

91 ag 

4 m e  
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CRXSMFULVIN TAELRS 5 3  

a 100 mesh screen prior to the test. 

has been described previously (9). 

The dissolution appnratus 

ResuLTS AND DISCUSSION 

Four directly c g r e r s e d  tablet formilations were prepared 

mnd their properties were examined and corpored to corcrcinl 

tablets containing nicronized griseofulvin. nbe furmulos for 

Products A and C are shown in Tnblo I. Products B and 0 consistcd 

of recoqressed tablets made froa A ond C respectively. 

by Khan and Rhodes (11, 13) showed that dicalciu pliosphotc di- 

hydrate was an excrllent diluent for grjseofulvin tablets and n 

similar conclusion was reached froa this present study. The pro- 

perties of the tablets containing tlic dnrg-clay odsorbates ore 

found in Table 11. 

Studies 

Although both fornilas A and C contninod i n  excess of SIP. 

fines, both powder nixes ex11iI)iteJ good f w properties nnd tlie 

resulting tablets showed excellent weight uniformity. lhe beve 

edged tablets for all formulas showed low friability volues and 

no capping was found despite the high pressure used to cw~iross 

the tablets. Disintegration was faster in di lute hydrochloric 

acid (0 .19  than in purified water and Products C and 0 werefoiind 

to disintegrate in less than one ninute. S l i g h t l y  fnster J i s i n -  

tegration times were found with softcr tablets. For all thc 

paranatem studied excellent rcpmducibility in tablet properties 

was seen. This was probably due to the uiiifolrity of ncnn 
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GRISEOFULVXN TMLers 

weights  of t h e  t a b l e t s .  Recetit s t u d i e s  by t h e  au t l iom ( 1 4 )  have 

shown t h a t  h igh  l e v e l s  of c o l l o i d a l  u g n e s i u  a l u i n u m  s i l i c a t e  

i n  s u l f a t h i a t o l e  t a h l e t s  produced slow-release dosage forms. 

Itowever, s i n c e  t h e  c l ay  w a s  coated  ui th  g r i s e o f i i l v i n  i n  t h e  pro- 

S e n t  s t u d y ,  t h e  sodim starch g l y c o l a t o  was added t o  d i s i n t c g m t e  

t h e  t a b l e t s .  

i n  the disp lacement  of t h e  weakly bound drug  ( 9 ) .  

Swel l ing  of tlie i n d i v i d u a l  c l a y  p a r t i c l e s  r c s r i l t e d  

Table  111 c o n t a i n s  a c a p a r i s o n  o f  t h e  p r o p e r t i e s  o f  conner- 

c i a 1  g r i s e o f u l v i n  t a b l e t s  c o n t a i n i n g  micronized drug i n  cotiverr- 

t i o n a l  t a b l e t  f o m u l a t i o n s  and as a polyet l iylene g lycol  s o l i d  

d i s p e r s i o n .  T a b l e t  d i s i n t e g r a t i o n  tims v a r i e d  f r o m  32 s o c s .  

f o r  Product I t o  a mean t ime of 708 sees. for Product 1 V  which 

shoued t h e  s lowes t  and most v a r i a b l e  d i s i n t e g r a t i o n  times. 

though both Products  l and V d i s p l a y e d  r a p i d  d i s i n t e g r a t i o n  

times, a g g r e g a t e s  were formed as t h e  t a b l e t  passed tliroiiglr tlie 

d i s i n t e g r a t i o n  b a s k e t s .  This sugges ted  t h a t  t h e  d i s s o l u t i o n  

rates of t h e  micronirod d m p  m y  have been r e d i c e d  by t h e  c l m -  

p i n g  of tlie t a b l e t  components. 

Al- 

Due t o  t h e  por s o l u b i l i t y  of g r i s e o f u l v i n  no o f f i c i a l  d i s -  

s o l u t i o n  t es t  is c u r r e n t l y  a v a i l a b l e  for t a b l e t  dosage f o r u  of 

the drug.  Walkling et.1.' ( I )  have used a h y d m o l c o h o l i c  d i s -  

s o l u t i o n  media and found t h a t  convenient  v o l u c s  of d i s s o l u t i o n  

f l u i d  could  be  used,  i n t a c t  dosage forms could  be t e s t e d  and 

f o r m l o t i o n s  could  be c o q a r e d  wi thout  concern for non-s in l  

effects. Itowever, o t h e r  r t d i c s  i n  our l a b o r a t o r y  have slrouir 

t h a t  t h e  d i s i n t e g r a t i n g  p r n p e r t i e s  of tlie Er iseofu lwin  t a b l e t s  
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GRISEOWLVIN TABLEIS 5 7  

shown in Table I were considerably different in aqueous and hy- 

droalcoholic m d i a .  

The dissolution profiles in Fig. 1 show a coqatison of drug 

Aliquots release from powdered samples of griseofulvin tablets. 

of powder containing 5 mg of griseofulvin wet0 used for the 

dissolution studies. 

solution rate of griseofulvin was slowest from Product I1  with 

only 31 percent drug of the available drug in solution after 20 

minutes. 

solution. 

The profiles in Fig. 1 show that the d i s -  

Product I V  after 20 ainutcs had 48 percent drug in 

nie p o w d u d  sample froa the griseofulvin-aontroril lo- 

+ 

Figure 1 

Dissolution profiles froa powdered tablets containing 5 mg 
griseofulvin, in 900 a1 aqueous polyrorbate 80 solution (0.02%) 
raintained at 37. and stirred a t  150 rpa. Key: , Tahlet C 
(Table I); e ,  Product IV; 0,  Product 11. 
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n i r e  t a b l e t  (Tablet C, Table I )  exh b i t e d  72 percent  dnrg i n  

rotution a f t e r  tibe siuld ti- per iod  

for Prakrc ts  I ,  111 and V fell i n t o  t h e  reg ion  between the  

curves f o r  I9-oducts 11 and I V .  I t  s h l d  also be poin ted  o u t  

t h a t  d i s s o l u t i o n  tests employing c w h e d  powdered samples of t h e  

various t a b l e t s  do not t ake  i n t o  account t h e  d i s i n t e g r a t i o n  

times of the  rsspactive dosage forms, which are  repor ted  i n  

Tables I t  and 111 .  

llre d i s s o l u t i o n  p r o f i l e s  

A l  tltougli tire powdered mntmri 1 l o n i t e  t a b l e t s  con ta in ing  

ndsorbcd g r i s m f u l v i n  produced the  h ighes t  amunt of drug i n  

so lu t io f i  a f t e r  3 20 r i n u r e  period, t h e  d i s s o l u t i o n  r a t e  Uas con- 

s ide rab ly  less than previous ly  seen wi th  adsorba te  powders. 

lhis ducrunse appears t o  be due t o  t h e  phys ica l  displacement o f  

wuatly buund drug from t h e  c lvy  p a r t i c l e s  by tha p u l v e r i z a t i o n  

process usat  p r i o r  to  the  d i s s o l u t i o n  test. Recent s t u d i e s  by 

the  au thors  have shown t h a t  t h e  d i s s o l u t i o n  rates of  g r i seo fu l -  

vin from montroril  l o n i t e  adsorba tes  were reduced s i g n i f i c a n t l y  

by gr inding  the adsorba te  p r i o r  to the d i s s o l u t i o n  tes t  ( 1 4 ) .  

in cocrclusion, i t  has been shown t h a t  tablets con ta in ing  

ICriseufulvin-loatwrillonite adsorba tes  can be prepamd us ing  

d i r e c t  compression techniques.  

uniform and cons i s t an t  p r o p e r t i e s  which corpared q u i t e  favorably 

w i t h  co-rcial dosage forms. Since  no o f f i c i a l  d i s s o l u t i o n  

t e s t  is a v a i l a b l e  to coqare t he  i n t a c t  dosage f o m ,  W d e r a d  

samples C w p  the var ious  t a b l e t s  were used. These s t u d i e s  i n -  

7he r e s u l t i n g  toblets d isp layed  

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
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



GRISEOPULVIN TABLETS 59 

d i u t e d  that t h e  h i g h e s t  l e v c l s o f  g r i s m f u l v i n  In  s o l u t i o n  a f t e r  

20 minutes  were faund w i t h  t h e  griseofulvin-aontrorillonite Sam- 

ples. 
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