
DRUG DEVELOPMENT COMMUNICATIONS, 1(6), 553-566 (1974-1975) 

FORMULATION OF GRISEOFULVIN TABLETS 

K.  A.  Khan 
Beechams Pharmaceuticals 
Worthing, England 

C. T. Rhodes 
Department of Pharmacy 
University of Rhode Island 
Kingston, Rhode Island 02881 

ABSTRACT 

Difficulties in the formulation of griseofulvin tablets a r e  

reviewed. A number of griseofulvin direct  compression, pre-  

compre s sion and polyvinylpyrrolidone granulated tablet for mula tion 

have been successfully produced and evaluated, in a l l  cases  a 

mixture of dicalcium phosphate dihydrate and calcium phosphato- 

carbonate complex was used as tablet matrix. Attempts to u s e  

other direct  compression tablet matr ices  proved unsuccessful.  

The tablets produced have been compared with two commercially 

available products and the data obtained indicated that the formu- 

lations developed in this study have potential for  fur ther  exploitation. 
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INTRODUCTION 

KHAN AND RHODES 

Griseofulvin is a most  useful drug for the t reatment  of a 

variety of fungal infections, it i s  widely used, and daily dosage 

may be as  high a s  1 G per day. Tablets usually contain 125,  250 

o r  500 mg of drug. 

zed mater ia l  (1)  is  widely used. 

f ine  particle s ize ,  and the hydrophobic nature of the molecular 

structure present difficult problems to the pharmaceutical  

formulator,  

In order  to improve dissolution, the microni-  

The combination of high dosage, 

Harwood and Pilpel ( 2 )  reported that griseofulvin tablets 

a r e  generally made f rom granules.  

tion of griseofulvin using polyvinylpyrrolidone a s  a granulating 

agent. 

They proposed bowl granula- 

In the present paper,  the authors descr ibe investigation of 

a number of formulations designed for  use as direct  compression 

griseofulvin tablet -trices. The products obtained a r e  compared 

with two commercially available griseofulvin tablets,  

The authors have previously published a number of studies 

dealing with the utility of dicalcium phosphate dihydrate a s  a direct  

compression matr ix  (3)  and in this investigation attempts have been 

made to exploit this mater ia l  for the formulation of direct  compres-  
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GRISEOmVIN TABLETS 555 

sion griseofulvin tablets.  Pharmaceut ical ly  the most  widely used 

form of calcium phosphate dihydrate is ' E m c o m p r e s s '  supplied by 

Edward Mendell Inc. 

EXPERIMENTAL 

1 Mater ia ls  - Griseofulvin , mean par t ic le  s ize  es t imated by use of 

F i s h e r  sub sieve s i z e r  3 f 6  m, bulk density 0.265g ~ m - ~ ,  tap den- 

s i t y  (20 taps) .  0.412g ~ m - ~ .  Cation exchange resin2,  dicalcium 

phosphate dihydrate3, calcium phosphato-carbonate complex4, 

magnesium s teara te5 ,  colloidal si l ica6, ta le  B. P. ', polyvinyl- 

pyrrolidone , spray  dr ied lactose9,  modified starch", 

11 microcrystal l ine cellulose . 
8 

~ ~ 

'B. P. Fine,  I .C . I . ,  Macclesfield,  England. 

21Amberl i te '  IR8 88 Lennig, London, England. 

3Albright and Wilson, Oldbury, England. 

4 'Calfos '  50 m e s h  Calfos, London, England. 

'British Drug Houses, Poole,  England. 

6'Serosi11, Bush Beach and Segner Bagley, Cheshire ,  England. 

'Evans Medical, Speke, England. 

81Kollidone 2 5 ' ,  Victor Blagdon, London, England. 
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556 KHAN AND RHODES 

9McKesson and Robins,  Ramsga te ,  England. 

10pSta-Rx'  1500, Staley,  London, England. 

"'Avice p H ' ,  Honeywell and Stein, London, England. 

Methods - Tablets  .#ere p repa red  using a Mannesty F3 single  punch 

p r e s s .  Simple d i r ec t  compress ion ,  p recompress ion ,  and granula-  

tion techniques were a l l  evaluated. 

A number of p recompress ion  techniques were  t e s t ed ,  the 

m o s t  sat isfactory was found to be a s  follows. 

were blended and cation exchange r e s i n  added both internal ly  and 

externally.  The mixture  was p r e c o m p r e s s e d ,  the s lugs w e r e  broken 

and forced through a number 16 hand s c r e e n ,  blended with the rest 

of the formula and c o m p r e s s e d  using 11. 11 m, 7/16" no rma l  

concave punches. 

Drug and diluent 

The most  s a t i s f ac to ry  r e su l t s  were obtained with the follow- 

ing formula griseofulvin 125 mg. calcium phosphate-carbonate 

complex 20 mg. ca l c ium phosphate dihydrate  380 mg. magnes ium 

stcarate 5 mg for  the p recompress ion ,  adding ca l c ium phosphato- 

carbonate complex 5 mg. calcium phosphate dihydrate  95  mg. cation 

exchange r e s i n  13 mg. magnesium s t e a r a t e  9 mg. and colloidal 

si l ica 3 mg before  the final compression.  
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GRISEOFULVIN TABLETS 55 7 

Another technique used involved pretreatment  of the griseoful-  

vin powder by granulating the drug in an e lec t r ic  mixer  using 4% 

w / w /  polyvinylpyrrolidone dissolved in disti l led water a s  a granu- 

latingliquid. The objective of this exerc ise  w a s  to increase  the 

par t ic le  s ize  of griseofulvin by granulation and then incorporating 

these granules into the dicalcium phosphate dihydrate,  calcium 

phosphato-carbonate mixture.  The following formula was used: 

griseofulvin 100 mg. polyvinylpyrrolidone 4 mg. disti l led water 

0 .04  em3. 

vinylpyrrolidone as granulating agent (which was added in smal l  

increments )  w a s  in the f o r m  of granules.  

then passed through a number 8 hand screen.  The product w a s  

dr ied a t  6OoC for  18 hours and the dried granules finally forced 

The wet mass prepared  by using the solution of poly- 

The granules  were 

through a number 16 mesh  hand screen.  

ribution of the granules was estimated by use  of an  Alpine a i r  j e t  

sieve.  

The granules were blended with the other  components of the 

formulation and the resul tant  mixture  compressed into tablets.  

The par t ic le  s i z e  dis t -  

I t  was found that the average par t ic le  s i z e  was 500 mm. 

In o r d e r  to compare the propert ies  of the tablets prepared  

in this study with present ly  available commerc ia l  products lots of 

tablets produced for the Br i t i sh  marke t  by Manufacturers I and I1 

were  included in the evaluating study, resu l t s  a r e  shown in Tables 

I and 11. 
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Table  I 

KHAN AND MODES 

Varia t ions  in weight and  h a r d n e s s  of c o m m e r c i a l  g r i seofu lv in  
t ab le t s  (manufac tured  by  I and  11) as c o m p a r e d  with those  d i r e c t l y  
c o m p r e s s e d  in th i s  s tudy  

Manufac- Manufac- D i rec t ly  
t u r e r  I t u r e r  I1 c o m p r e s s e d *  

Mean weight, mg. 145. 7 143 .6  725 .6  

Relative s t anda rd  1 . 2  0. 87 
deviation 70 (weight )  

1 . 4  

Mean h a r d n e s s  
{ E rw eka )  

2. 5 2. 5 6 . 2  

Rela t ive  s t anda rd  35 .2  32. 0 33. 8 
deviation 70 ( h a r d n e s s )  

::Formula G Griseofu lv in  125 mg. c a l c i u m  phosphato-carbonate  
complex  30 mg.  co l lo ida l  s i l i c a  4 mg.  m a g n e s i u m  stearate 11  mg. 
cation exchange r e s i n  15 mg.  d i c a l c i u m  phosphate d ihydra t e  570 mg. 

Griseofulvin was  also d i r e c t l y  c o m p r e s s e d  us ing  formulas 

s i m i l a r  to those developed b y  Re ie rA(4)  and  Manudhane ( 5 ) .  The B 

composition of the  two produc t s  w a s  as follows: 

A G r  is eofulvin 125 m g  
S p r a y  d r i e d  lactose 100 m g  
Mic roc rys t a l l i ne  ce l lu lose  400 m g  
Magnes ium s t e a r a t e  10 m g  

B Griseofu lv in  125 mg 
Modified s t a r c h  250 m g  
Mic roc rys t a l l i ne  ce l lu lose  250 mg  
Magnes ium stearate 10 mg  

Tab le t s  w e r e  eva lua ted  as d e s c r i b e d  p rev ious ly  ( 3 , 6 ,  7). 
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GRISEOFlTLVIN TABLETS 559 

Table I1 

Variations in the idsintegration t imes of commercially available 
and directly compressed griseofulvin tablets prepared in this 
study 

Manufa c - Manufac- Directly com- 
tu re r  I tu rer  I1 pressed,  this 
minutes seconds study - seconds 

1 90 
2 65 
3 24 

Disintegration 4 20 
5 35 

' 5  of ten 6 43 
7 120 ( takenas  

ets  120 minutes) 
8 30 

ted 9 25 
10 47 

dividually 
iean disintegration 50 minutes 
ime 

181.6 69. 5 
188.6 58,6 
190.2 53.5 
181.7 55.2 
183.8 75.7 
209.5 61.3 
182.3 59.3 

178.3 55.8 
185.0 61.2 
173.0 70.3 

185.4seaonds 62.0 seconds 

Standard deviation 30. 9 9.2 7.5 

Relative standard 61. 9 
deviation (7') 

4.9 12.0 

RESULTS AND DISCUSSION 

A s  previously indicated, it was expected that formulation of 

this drug would present unique problems and the data obtained in 

this study confirmed this; mean particle s ize  3.6 r m ,  a bulk density 

value of only 0.265 g c m  

properties. Although, the authors have gained considerable exper- 

-3 and very  poor flow and compression 
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560 KHAN AND MODES 

ience in compressing drugs in a hydraulic p r e s s ,  using such 

techniques as  painting the inside of the punches and dies with 

s tear ic  acid in o r d e r  to a s s i s t  ejection, absolutely no success  

was achieved with this drug on the hydraulic p r e s s  despi te  the fact  

that  many other 'difficult" drugs have been so  compressed  in our  

laborator ies .  

A number of direct  compress ion  formulas  were t e s t e d  

(Table 111); resu l t s  a r e  shown in Table I V .  Both formulations A and 

B were direct ly  compressible ,  however,  their  flow proper t ies  were 

poor 

20 taps ,  A 0 .476  g crne3, B 0 .562  g ~ m - ~ ) ,  thus even a t  maximum 

die f i l l  se t t ings,  tablets of the required weight could not be produced. 

(Bulk density A 0 .229  g c m - 3 T  B 0. 3 4 5  g ~ m - ~ ;  tap density,  

Formulat ion C showed some signs of lamination. 

this problem is due to the difference in par t ic le  s i z e  of the drug and 

the dicalcium phosphate dihydrate;  vibration in the hopper tending to 

cause separation. This problem is a l s o  reflected in the r a t h e r  high 

weight variation shown in Table IV for  this formulation. 

ance of the tablets w a s  sa t i s fac tory  but not a s  shiny as most  formu-  

It is suspected that 

The appear -  

l a t o r s  would consider desirable .  The use  of s t e a r i c  acid and ta lc  

had l i t t le affect on the tablet. However, increasing the amount of 

colloidal s i l ica  and magnesium s t e a r a t e  ( D  and E) o r  reduction in  

the drug:excipient ra t io  (F) resul ted i n  significant improvement ,  

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



T
ab

le
 1

11
 

C
o

m
p

o
si

ti
o

n
, 

in
 m

g.
 

d
ir

e
c

t 
co

m
p

re
ss

io
n

 t
ab

le
t 

fo
rm

u
la

ti
o

n
s 

of
 g

ri
se

o
fu

lv
in

 
u

si
n

g
 d

ic
al

c 
iu

m
 p

h
o

sp
h

at
e 

d
i h

y
d

r a
te

 

C
 a 

1 c
 iu

m
 

D
ic

al
ci

u
m

 
C

at
io

n
 

p
h

o
sp

h
at

e-
 

p
h

o
sp

h
at

e 
ex

ch
an

g
e 

M
ag

n
es

iu
m

 
C

o
ll

o
id

al
 

F
o

r m
u

la
 

G
r i

s e
o

fu
lv

in
 

ca
rb

o
n

at
e 

d
ih

y
d

ra
te

 
re

si
n

 
st

ea
ra

te
 

si
li

ca
 

C
 

12
5 

19
 

35
6 

10
 

8 
2

.5
 

D
1 

12
5 

19
 

3 
56

 
10

 
a 

3.
0 

E
 

12
5 

25
 

4
7

5
 

12
 

9 
3

.0
 

F
2

 
75

 
1

9
 

35
6 

9 
7 

2
.0

 

1 A
dd

it
io

n 
of

 
27

'0 
ta

lc
 h

ad
 n

o 
si

g
n

if
ic

an
t 

ef
fe

ct
. 

2
R

ed
u

ct
io

n
 o
f 

g
ri

se
o

fu
lv

in
 c

o
n

te
n

t 
to

 5
0 

m
g 

ha
d 

no
 s

ig
n

if
ic

an
t 

ef
fe

ct
. 

E 5 rn 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



T
ab

le
 I

V
 

P
ro

p
er

ti
es

 o
f 

d
ir

ec
t 

co
m

p
re

ss
io

n
 t

ab
le

t 
fo

rn
iu

la
ti

on
s 

o
f 

g
ri

se
o

fu
lv

in
 u

si
n

g 
d

ic
a

lc
iu

m
 p

h
os

p
h

at
e 

d
ih

yd
ra

te
 

M
ea

n
 

R
el

at
iv

e 
st

an
- 

ta
b

le
t 

d
ar

d
 d

ev
ia

ti
on

 
D

is
in

te
gr

at
io

n
 

w
ei

gh
t,

 
of

 w
ei

gh
t 

H
ar

d
n

es
s,

 
T

im
e 

L
u

b
ri

- 
A

p
p

ea
r-

 
F

o
rm

u
la

 
m

g
 

Yo
 

E
rw

ek
a 

m
in

s.
 

ca
ti

on
 

a
n

ce
 

C
 

5
2

4
 

6.
 6

 

D
 

5
2

9
 

4
.6

 

E
 

59
5 

1
.9

 

F
 

4
6

8
 

2
.9

 

8
.0

 
0

. 
2

5
 

F
 .>

 
F

 

6.
0 

0.
 2

5 
F

 
F

 

8
.5

 
0

.2
0

 
G

::
: I::

 
G

 

8
.0

 
0

.3
3

 
c 

G
 

* 
F

a
ir

 

**
 G

oo
d

 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



GRISEOFULVIN TABLETS 563 

weight variation, lubrication and appearance. In a l l  cases ,  the 

disintegration t imes a r e  very satisfactory: i t  i s ,  of course,  

appreciated that the biological availability of these tablets can only 

be fully appraised by in vivo studies. It is felt, however, that these 

pilot scale formulations mer i t  fur ther  investigation for large scale 

p i  oduction. 

Results of the precompression and granulation techniques a r e  

shown in Table V; reproducibility of the granulation procedure is  

indicated by the data in Table VI. 

Tables I and I1 show some rather  discouraging data regarding 

the properties of commercial  griseofulvin tablets available 

on the Brit ish market. 

tested, no general  conclusions may be induced but it is a mat ter  of 

concern that any griseofulvin tablets produced by a major manufac- 

tu rer  should be available with a mean disintegration t ime of 50 

minutes. 

I ,  tested in this study would give anything like adequate clinical 

performance. By comparison, the direct  compression formula 

produced in this study and the tablets of manufacturer I1 s eem to 

give reliable and rapid disintegration. 

Since only one lot of each manufacturer was 

It is  very doubtful if the tablets produced by manufacturer 
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GRISEOFCTLVIN TABLETS 

Table VI 

565 

Criseofulvin tablets granulated with polyvinylpyrrolidone, 
ba tch  to batch variation 

Batch number 

1 2 3 

Mean weight, mg. 5 4 3 . 2  5 3 5 . 8  548.2 

Relative standard 0.88 0. 83 0. 76 

Mean hardness,  Erweka 9.6 10. 5 11.0 

Mean disintegration t ime, mins. 0 . 3 3  0. 2 5  0.33 

The major advantage of the precompression technique l ies  in 

the excellent compaction properties of the selected formula: the 

slugging w a s  easily achieved. 

indicates that dicalcium phosphate dihydrate is readily reworkable. 

The data obtained in this study 

The tablets produced by granulation with polyvinylpyrroli- 

done were outstanding in appearance (Table V). 

tablet preparation represents  a deviation f rom the 

simple direct  compression but on a large scale ,  the pretreated 

granules could, of course,  be stored and used when required. 

This method of 

concept of 

A l l  the tablets formulated in this work had friability values 

of less than 0. 5%. 
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566 KHAN AND R€IODES 

It is suggested that the data presented in this work indicates 

that the direct compression technique, simple o r  modified, using 

dicalcium phosphate dihydrate offers great potential for grieeofulvin. 
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