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ABSTRACT 

Six d i r e c t  compression veh ic l e8  and t h e i r  b inary  

blends in ra t ios  of l:l, 1:3 and 3 t l  were i n v e s t i g a t e d  to 

compress di iodoquin d i r e c t l y  i n t o  tablets. 

to t h e  machanical p r o p e r t i e s  of t h e  produced tablets, 

Avicel, Colutab and STAR-xlS00 were t h e  s u i t a b l e  s i n g l e  

v e h i c l e s  f o r  t h e  manufacturing. Five veh ic l e s ,  exczpt  

STAR-~~1500, produced tablets of f a i r l y  long d i s in t eg ra -  

t i o n  times ( 120 min), w h i l e  t h e  o t h e r  v e h i c l e  could not  

compress diiodoquin. The r e s u l t s  6howed t h a t  blending of 

Avicel or Celutab w i t h  STAR-xlS00 improved t h e  phys ica l  

standards of t h e  produced tablets. O t h e r  t h a n  being 

With respect 
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ALY AND ABU-TALEB 946 

Q powerful disintegrant, STAR-x1500 could recover the 

dinintagrating effect of Avicel. On the other hand, the 

reduction in disintegration times of the tablets 
compressed with STAR-/Celutab blends, was due to the in- 

corporation of STAR-% in tha formulations. 

In auch a ca8e of noncompressible drug, a large 

concentration of a binary blended vehicle was needed to 

compress tablets of good physical characters. The least 

concentration needed to compress dilodoquln into tablets 

was not loss than 42.0% W/W. 

As it is 5est tabletting technique, direct compre- 

s s ion  was used to manufacture diiodoquin tablets. Unlike 

other technlquea, for example wet granulation, direct 

compression consists of two steps, mixing the drug with 

the proper quantity of carefully selected vehicles and 

lubrication with a suitable lubricant. Earlier, many 

studies were done, to point out the advantages of the 

technique in terms of its simplicity (1). Btabillky of the 

products (2)  and thelr biological activity (3) .  

chemlcal inbractlons, like mottl$rig of coloured 

productr, drug migration (2 )  hydrolysis, oxidation or/and 

reduction, might happen, during the long lrtepr of  classical 

wet granulation method, are prevented with this technique 

(1) Therefore, great effort& were done to contribute 

various direct compression vehicles to the tabletting e.9. 

Physico-  
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MANUFACTURE OF D I I O D O Q U I N  TABLETS 947 

Avicel pH 101) (4, 5). 8nhydrous lactose USP ( 6 ) ,  d i r e c t l y  

comprossibte starch (7, 8 )  and dicalcium phosphate d lhydra te  

(9). 

In r p f t e  of i ts  advantages, direct compression has 

it6 l lml t a t lons .  These lirnikatlons ate g r e a t l y  related 

to the  phys ica l  characters of t h e  tablettad materials. 

Moreover, t h e  particle s i z e  and d e n s i t y  v a r i a t i o n s  and t h e  

bulk of t h e  active material(8) c o n t r o l  t o  a great ex ten t ,  

the  a p p l i c a t i o n  of t h e  direct tachnlqwb I n  a d d i t i o n  to 

t h a t ,  Henderson and Bruno (10) found t h a t  no s i n g l e  material 

was e u i t a b l e  for a l l  direct compresslon formulas. 

I n  t h i s  report, s i x  direct compression v e h i c l e s  and 

t h d r  b inary  blends i n  d i f f e r e n t  ratios w e r e  used to 

compress diiodoquin d i r e c t l y  i n t o  tablets. We suggested t h e  

eva lua t ion  of t h e  phyarical standards of t h e  produced tablets 

prior to  t e s t i n g  t h e  i n  vi t ro  a v a i l a b i l i t y  and s t a b i l i t y  of 

t h e  tabletted drug. 

Uaterials: 

mic roc rys t a l l i ne  c e l l u l o s e  (Avlcel pH l O l ) ' ,  d i r e c t l y  

compressible  starch (SfARxi500)*, suga r t ab  , c e l u t a b  , 
dicalclum phosphate d ihydra to  (Emcompress) and anhydrous 

lactose . Xagnesium t3tearate5 and stearicacid w e r e  used 

81 lubr icants .  

used as received from the manufacturer. 

The d i r e c t  compression vehicles used were: 

3 3 

3 

4 5 

Diiodoqulns, t h e  a c t i v e  ing red ien t  was 
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METHODS 

ALY AND ABU-TALEB 

Phys ica l  atandards, t h e  mean particle 8lee bulk 

d e n s i t y  and a n g l e  of repose of t h e  powdered drug and 

v e h i c l e 6  w e r e  eva lua ted  using t h e  p rev ious ly  reported 

method8 (11) and t h e  r e s u l t 8  are shown I n  Table  1. 

F i v e  batches conkalniny 0.0, 19.6, 32.6, 42.0 and 

49% w/w of a given  vehicle were formulated by s imple  

mixing us ing  s u i t a b l e  drum mixer, i n  each  case. The 

batches were l u b r i c a t e d  w i t h  2% w/w of magnesium stearate 

except ,  i n  t h e  case of STAR-x formudat ions,  stearlc acid 

was used, to  produce harder tablets (7). On the bases of 

(HFR) of t h e  tablets compressed w i t h  s i n g l e  v e h i c l e s  

(3.12) Avlcel, Celu tab  and STAR-~1500, were selected to 

be b ina ry  blended w i t h  the rest and evaluated. The b i n a r y  

blended v e h i c l e s  i n  ratios of l a g ,  i t 3  and 3 1 1  were 

c o n t r i b u t e d  to the formulations us ing  the same l e v e l s  of 

c o n c e n t r a t i o n s  applied for s i n g l e  vehicle  formutat ions.  
I A Manesty single punch e c c e n t r i c  t a b l e t t i n g  machine 

was used to  compress the formulated betches. 

each of a diameter of 6.4 2 0.01 mm a?d of an average 

weight  of 0.1 g. were produced, A t  the ? > e g I n + l i n g ,  the 

machine was adjus ted  to compress tablets of least possible 

loss X ( F r i a b i l i t y )  and of highest possible hardness from 

t h e  formula 

blend. 

t h e  rest formula t ions  of t h e  saqe v e h i c l e  or blend. Again 

t h e  machine was readjusted to coinpgess t h e  f o r m u l a t i o n s  of 

t h e  next vehicle or blend. This is t o  a v o i d  UT.e effect o f  

F l a t  tablets ,  

con ta in ing  49.0% w/w of a given  v e h i c l e  or 

"he ttiachine setting:, were kept constant to compress 
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MANUFACTURE OF DIIODOQUIN TABLETS 949 

T a b l e  1: Physica l  Properties O f  Powdered DLiodoqiiin 
and Direct Compression Vehicles. 

Hater i a 1 Average Packed bulk Angle of 
particle density q/cc repose 
8188 (U) 

Diiodoquln 38.15 0.43 54' 18" 
Avlcel 82.99 0.355 48' 00" 
Anhydroua Lactose 95.07 0.559 40° 00" 
Celutab 342.58 0.683 31' S8n 
sugartab 661. 12 0.641 36' 42 H  
sTARax1500 113.21 9.668 28' 30" 

particle s ize  and d e n s l t y  variatjons (13). A minimum 

of 1000 tablets were compressed from each batch. 

The uniformity of welght of the compressed tablets 
11 was tested to comply with B,P. 1973. B a t y  d i a l  micrometer 

was used to determine the  thickness of the produced tablets. 

Their crushing s t r p n g t h  and f r i a b i l i t y  were determined 

using Erweka Hardness Tester'" and Roch Fri&f.latorZ1' 

respectively. 

was used to determine the d i s i n t e g r a t i o n  timesr A l l  

physical  standards were determined according to the  

previously published procdures (13). 

A disintegration test apparatus" (B.P. 1968) 

RESULTS AND DISCUSSION 

In such a case of formulation, the phys ica l  standards 

of the ta3lets cornpre::sed w i t h  s i n g l e  or binary blended 
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950 ALY AND ABU-TALEB 

vehiclc? should 3c corrqarcd ;;it;h k h c t e  zbndards of the 

c o n t m l  tablets which contain na vehicle. 

the control tablet:; could noc be comi)reSced except,  in few 

cases using h i g h e r  compress ion  forces. This may be attributed 

to :he bad flow proputtics of drug mixes or/and t h e  poor 

coiipressibllity of the drug. Therefore, in this re2ort, 

the ahysical standards of thc tablots compressed wit5 khu 

least concentration of a given vblkiclz was t7,l:en 2s a g?-lide 

line to evaluate that tablets cotrpressed with thrj higher 

concentrations of tho same vc5iele. 

Unfortunatelyt 

Uniformitv of weish t o 

Although, Richman et. al. (4 )  recommended Avicel 

as an exceilent direct tabletting vehicle, Table 2 shows 

that the tablets compressed with this v e h i c l e  were not 

uniform In weight. 

flow properties. 

grads (14) it wag found that this pH 101 grade consists of 

smaller irregular rode shaped interlocking particles which 

creat a great resistance to flow. In addition to that, 

it must be taken i n  consideration the particle size and 

density variations and poor compressibility of diiodoquin 

as effective factora. However, in this table, it is  shown 

that C.V X decreased by increasing the Avlcel Concentration 

i n  the formula, 1.e. the increase in Avicel concentration 

i n  the formulation decreased the weight variations. On 

the other hand, anhydrous lactose UwSP, in higher concen- 

This may be attributed to its bad 

In CI comparative study on Avicel 
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952 ALY AND ABU-TALEB 

tration, produced uniform tablets (2). Xn fact t h i s  

vehicle WM recommended by Mendell (1) to compress non- 

campres r lb l e  materials. He found t h a t  t h i s  lactose ha8 

8 b i l i t y  to  compresr .bout 3 0 4 5 %  or non-compressible drugs. 

Moreover, khe excellent flow p r g u r t l e s  of lactose USP 

(6)  is stron3Jly su7qezted cause for t h e  tahlet uniformity.  

This concept  is quite clear i n  tho case of OTARrx, a 

f r e e l y  f lowing vehicle. A l l  f o rmula t ions  of t h i s  vehicle 

produced uniform tablets. Although, they  w e  f r e e l y  

f lowing vehicles, Cclutab and augartaf, (vehicles of l a r g e r  

p a r t i c l e  sizes) did not produce uniform tablets .  

nay be a t t r i b u t e d  to the s e g r e g a t i o n  observed dur ing  t h e  

compression. In  c o n t r a s t  to this %meompress failed to 

compress d i iodoquin  i n t o  tablets. Logically, t h e  incor- 

pora t ion  of a second vehicle i n  t h e  formula t ion  modifier 

t h e  p r o p e r t i e s  of t h o  whole mix which of course affect the 

phys ica l  s t anda rds  of t h o  produced tablets. Throuqh t h e  

work i t  was observed t h a t  tablets compressed with Avic~l/ 

anhydrour lactose l a 1  b ina ry  blend,  were of larger weights ,  

and on ly  two batched were uniform. Thlo suppor t s  t h a t  t h e  

inco rpora t ion  of anhydrous lactose increilsed t h e  flow 

properties of the d x .  A t  small m n c e n t r a t i o n a  (19.6 and 

32.6% w/w) of t h i s  blend much more uniform t a b l e t s  were 

CompresEed, Mere or less, t h e  same r e s u l t s  were obtained 

i n  the case of Avicel/STAR-x l r l  binary bland. The other 

b ina ry  blends of Axicel w i t h  mhydroua lactose or STAR-x 

did not produce uniform tabletr. 

This 
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MANUFACTURE OF DIIODOQUIN TABLETS 95 3 

On t h e  o the r  hand, Emcompress when It i s  b lended  

w i t h  Avicel, i t s  a b i l i t y  t o  compress  d i i o d o q u i n  was 

recovered .  But t h e  problem was s t i l l ,  non-uniform t ab le t s  

were c o n p r e s s e d ,  from l r l  b i n a r y  blend. Only t w o  b a t c h e s  

from 183 and t h r e e  batches from 3 : l  of Avicel/Emcoriprcss 

b i n a r y  b l e n d s  were produced. I n  c o n t r a s t  to t h i s ,  

t h e  i n c o r p o r q t i o n  of Avicel w i t h  s u g a r  v e h i c l e s  ( c a l u t a h  

and s u g a r t a b )  could improve t h e i r  t a b l e t t i n g  p r o p e r t i e s .  

Much more uniform tab le t s  c o u l d  be compressed from l r l  

b i n a r y  b l e n u s  of A v i c e l / C e l u t a b  o r  A v i c e l / s u g s r t e b .  

Not iceably ,  t h e  i n c r e a s e  I n  t h e  r a t i o  of C e l u t a b  or 

s u g a r t a b  I n  t h e  blend lead t o  s e g g r e g a t i o n  which i n c r e a s e d  

t h e  weight  v a r i s t l o n s  of t h e  compre sed tablets .  

G e n e r a l l y  STAR-x or c e l u t a b  b l e n d s  ( l r l )  i n  small 

c o n v e n t r a t l o n s  (19.6, 32.6% w/w) produced uniform tablets. 

The u n i f o r m i t y  of t h i c k n e s s  which is a n  a d d i t i o n a l  

c o n t r o l  t o  t h e  t a b ? . e t  1.1irnensFons 1131, was c v a l u ~ i t c d .  

Roth s i n g l e  and b i n a r y  b lended  v e h i c l e s  produced tab le t s  

of t h e  same v a r i a t i o n s  i n  t h i c k n e s s ,  more o r  less 

parallel t o  v a r i a t i o n s  i n  weight.  

in rabies 2 and 3. 

T h i s  I s  c l e a r l y  shown 

Crushing  S t r e n g t h :  

F i q d r e  1 shows t t ' a i  the crushinr ,  s t r t n q t h  02  t h e  

produced t a b l e t s  w a s  dependent  on t h e  c o n c e n t r a t i o n  of 

t h e  v e h i c l e  used i n  t h e  f o r m u l a t i o n .  I n  this order A v i c e l ,  

STAR-x1500 and c e l u t a b ,  prcduced t h e  hardes t  t a b l e t s ,  

and t h i s  may be a t t r i b u t e d  to t h e i r  high p r e a s u r e  h a r d n e s s  

p i . O € i l ~ S  (5,7,13)r 
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c 
3 
m 
Y 

Ln 

3.0 - 
Key: 

0 S T A ~  0 Avicel - 
.- I OCelutab Sugartab 

al 2.0 - 2 
VI 

w 
I 

5 
E 
I 

conc. % w/w 

20 30 40 50 

F i g u r e  1. E f f e c t  o f  V a r i o u s  C o n c e n t r a t i o n s  of  D i f f e r e n t  Direct 
Compression Vehicles o n  t h e  Hardness  o f  D i r e c t l y  
Compressed D i i o d o q u i n  T a b l e t s  

In fact Sixsmith (14) gave an excellent interpre- 

tation f o r  C-hci extreme h7srdness of the compressed cablets 

w i t h  Aviccl. He found that Aviccl particles (!$latch stick 

like bundles) are easily intermished under slight 

compression, 3rd the nunercm sLt3z cf hydr7ger bondi?g 

found in the molecule, enable the finished tablets to 

exhibit extreme hardness. The high crushing strength of 

tablets formulated with sugar vehicles, celutab and 

sugartab, may be attributed to t h e  hardeninq effect of 

these venicles (2) .  Although STAR-x1500 could compress 

diiodoquin, the produced tablets were suffering frol 

chipping and In few cases friable tablets were observed. 
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F igure  2. E f f e c t  of Var ious  Concen t r a t ions  of STAR-x and Emcornpress 
(1;l) Binary Blends wi th  o t h e r  Veh ic l e s  on t h e  Hardness 
of D i r e c t l y  Compressed Diiodoquin T a b l e t s  

In Figure 2, it 1s show7 that t h e  incorporation 

of Avicel or STAR-x1500 as a second vehicle in the 

formulation, increased the hardness of the produced 

t a b l e t s ,  and t h i s  is due to syneqistic effect, of th?:;e 

vehicles. 

hard t a b l e t s  were: 

The most satisfactory I t1  b l e n d s  tc produce 

STAR-x/Anhydrouslactos 5 Avicel/Anhydrous Lactose> 

Celutab/Anhydrous lactooe 

g’rlabllitv 

tablets were soft and friable. This is due to  the 

Figures 3 end 4 ahow that  the  compressed Qontrol 
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Fig. 1 K e y .  See 

3.0 

1 .o 

conc. % wlw 
1 1 

20 30 40 50 

Figure 3. Effect of Various Concentrations of Different Direct 
Compression Vehicles on Friability of Directly Compressed 
Diiodoquin Tablets 

Emcompressibility of diiodoquin. 

Emcompress failed 8ingI.y to compress diiodoquir? tablets. 

Due to their binding properties and high pressure hardness 

profiles, Avfcel and Celutab produced the l east  friable 
tablets. 

showed that Anhydrous lactose produced much more fr iable  

tablets. Some batche8 formulated w i t h  small concentrations 

of STAR-xi500 were suffering from capping and this may 

be duo to the high compression force used or/and srnr,llar 

pressure-hardness profile of this vehicle, On the other 

On the other hand, 

In contrast to Batvuios's results ( 6 ) ,  ours 
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6.0 

4.0 

2.0 

\ Key: See Fig. 2 

Figure  4 .  E f f e c t  of Var ious  Concen t r a t ions  of STAR-x and Emcompress 
(1;l) Binary Blends w i t h  o t h e r  Veh ic l e s  on t h e  F r i a b i l i t y  
of D i r e c t l y  Compressed Diiodoquin T a b l e t s  

hand, Figure 4 confirms that the Incorporation of a 

recond vehicle in formulation, modified the tabletting 

properties. 

with Avicel, Celutab or STAR-x reduced t h e  friability of 

the produced tablets due to their synergistic effects. 

It 1s ahown in this figure that  blending 

Disinteqration Time: 

Table 2 and 3 show t;l;at 311 compressed tablets 

disFntezrated :~:ithl.n f z i r l y  long disintegration tim!s 

( 120 T i n . ) ,  except: thcse tablets formulated w i t h  

S’JAK-X5500 or i c s  binary blends dt; i  Avicel o i  

Erncompress ( i n  all different ratios) or with celutsb 

(in ratios of I t 1  and 3:1), disintegrated w i t h i n  short 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



MANUFACTURE OF D I I O D O Q U I N  TABLETS 959 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



960 ALY AND ABU-TALEB 

CONCLUSION 

From this i n v c s t i g n t i o n ,  i t  is concluded t h s t  

direct cornprcnsion can Sc: u s d  t o  nanuFa-ture d i i o r h q u i n  
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