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ABSTRACT 

A new autoccmpressible vehicle, Musol, obtahed by 

chemical modification of an edible  seed polysacchari.de was 

evaluated for direct  compmssion properties, A Hausner 

ratio of 1,2 and percent compressibility of 16*7 obtained for 

Musol indicate that it has very good flow propert.ies. Musol 

showed superioriity over Avicel PH 101, USP Fast-F.10 lactose, 

and Ehcompress when evaluated i n  terns of flow rake of 

powders and misiture sorption by both powders and their slugs, 

Compacts prepared w i t h  Musol w e r e  found to disintegrate by 

erosion and therefore did not perfom as w e l l  as either alginic 

acid or Ac-disol in 250 mg Sulphadimidine tablets. 

good drug release was obtained from aspirin tablets containing 

5 % w/w Mud01 as a dry binder. 

efficiency were iis good as the values obtained w i t h  5 96 w/w 

A v i c e l  HI 101, 

passed other blends 51 performance. 

However, 

The tso, tg0 and Dissolution 

A 5O/SO blend of Musol and A v i c e l  PH I 01  mu?- 
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1588 UDEALA AND CHUKWU 

INTRODUCTICBI 

)lucuna bean is ordinarily ingested through the use of its 
flour as a thickening agent for food in some parts of Southern 
Nigeria (1). The pharnraceutical application of the polysaccha- 

ride gum obtained from Mucuna flaqilleDes w a s  previously reported 

(1). 
obtain improved physico4hendcal properties of the parent gum (2). 

The insoluble amorphacls but dispersible mucuna gum was chemically 
modified to yield a crystal l ine soluble product, Musol. Since 

crystallinity often confers flouabili ty on some substances (31, 

attention was therefore directed to  possible application of Musol 

as a filler and dry  binder i n  tablets. 

tant parameters often considered are the flowabifity and compree 

s s i b i l i t y  of tablet vehicles. The flow rate of a powdered solid 

can be assessed from the Hausner ratio (4, 5 )  and percent 

compressibility (4, 5, 6, 7) derived from the f luf f  bulk density 

and the consolidated bulk density a t  equilibriumr 
may be affected by moisture i n  the vehicle. 

arnple indication tha t  the presence of moisture often contributes 

to degradation in solid dosage fonns (8 ,  9). Recently, myot- 

Heman and Leblanc (10) showed that  although gamma sorbitol  gave 

good direct ly  compressible aspirin and ascorbic acid tablets, 

ins tab i l i ty  occured at re la t ive humidities above 80 X due to 
hygroscopic nature of gamma sorbitol. 

atmosphere has also been reported as a disadvantage i n  plain 

A v i c e l  tablets or convmtional tablets containing various 

exeipients and drugs in combination with Avicel (11). 

s t ab i l i t y  point of view, an absorpt ian4esorpt i~1 study of a new 
tablet excipient such as Musol is therefor8 necessary. 

Chclnical modification of natural gums is  often effected to 

Perhaps the most impor- 

Flow rate 
There is also 

Water sorption from the 

k o m  

Aspirin and Sulphadilnidine were used for t r i a l  formulation 
of tablets containing Musol powder of 1 5 0 ~  average part ic le  

size. 

diRcLdine tablets w a s  investigated w i t h  Acdi-Sol and algFnic 

The disintegrant property of the new vehicle i n  Sulpha- 
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TABLETING PROPERTIES OF MUSOL 1589 

acid as the basis f o r  comparison. 
dry-binder property in 300 mg Aspirin tablets, 

to A v i c e l  PH 101, Past-Flo lactose and En~ompress.~ The single 

vehicles and binary blend of each with Avicel PH 3.01 L? 50/50, 

25/75 and 75/25 proportions were also assessed i n  tabletting. 

The mechanical properties of Musol, its mode of consolidation 

under pressure as well as its use as an autoeonipressible agent 

for drugs w i t h  poor compressibility are being eval.uated and w i l l  

constitute a separate report. 

Musol was assessed f o r  its 
It: was compared 

HATERIALS 

The following materials were used as procured from the 

4 5 6 7 

2 3 USP-Fast-Flo lactose , Encompress , manufacturers; A v i c e l  PH 101,l 

Alginic acid , Acdi-SoL , SulphaaFmidine A s p i r a  and Maize 
starch . 8 Musol was processed and crystall ised in our laboratoryo 

METHODS 

P a r t t c l e  size. Flow Rate and Angle of &pose 
A weighed amount of crystal l ine aggregate of Musol w a s  

placed an the first sieve of a nest  of sieves’ arranged in order 
of decreasing aperture size, 

9 a sieve shaker 

The amount retained by each sieve was asceetainedr 

angle of repose and f l o w  ra te  of the various size fractions w e r e  

determined by methods similar to those used by Ramachandra and 

couo&ers (12). A funnel with orifice diameter, base diameter 

and slope angle of 0.9 cm, 10 an and 31° respectively w a s  used. 

The nest of sieves w a s  clamped onto 
and then subjected to vibrations for 10 mFn. 

The s t a t i c  

wllk Densities 

air oven lo’ll’ set a t  6OoC. 

equilibriuar at 3OoC before being used f o r  any determination, 

The mean fluff density, Do and the consolidated density at 

eCIUilibritm, De w e r e  determined using a 250 m l  measuring 

cylinder tilted to an angle of 50° w h i l e  the powder was poured 

In i t ia l ly ,  the Musol powder was dried for an hour in a hot 
The powder was allowed to  attain 

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

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1590 UDEALA AND CHUKWU 

coatent 
T b ~ q u ~ u s s d ~ c h a m a n a a d ~  ( 1 4 ) ~ a ~ e d o p t s d -  

N U t m  dishes were dried in a hot a i r  oven maintained a t  

WOC. ~ h s  disks we= latar equilibratx?d at SO~C, A m~ty 

of each pardu'dd vehicle w a s  dried to a constant weight, €'mar 

5 g samples of each vehicle rcre placed in four separate 
desiccators w i t h i n  which relative h d d i t i e s  of 21, 56, 78 aad 

100 X were respectively maintained by salt solutions at  3O0Ce 
The samples were monitored for 28 days by which Idme there was 

no further weight incmmse. 

dried to a constant weight under an IR lsp12 set at 100 V. 

moisture sorbed by each sample w a s  calculated from the weight 
d i f f e m c e  before and after drying. 

Each sample w a s  weighed and then 
The 

C a m r e s s i a  of Tablet8 

Blank tablets or slugs vere caapressed With 400 arg of each 

velaicle, 

formulated, 
machinell fitted w i t h  9.5 nm flat-faced punches,  he same 

compression load w a s  m a i n t a i n e d  for each b a a  of tablets, 

Stalphadimidhe and Aspirin tablets were mspcctively 

The tablets were coplpressed on an F3 tablet- 

Ccmpacts containing 250 mg SulphzidhiaUne were prepared by 

the w e t  method. 

Husol, -4301 or A l g M c  acid w a s  varied bttween 1 to 4 % w/w 
In  the tablet batches. 

"be disintegrant which carprised of either 

A m i x k u c  of Sulphadinidine powder and 
diS&%wrZUlk W a S  PaOSed W i t h  Bn 8ppmptia- qUeLntie Of 10 %W/W 

maize starch binder solutdan. 
1.70 mm semen a, a~ oscillating 
thraugh loo am screen. 
w i t h  1 96 w/w magnesium stearate prior to con press ion^ 

The moist m a s s  was pas8ed -ugh 

and &tar dryinsr, 
Each batch of granules was lubricated 
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TABLETING PROPERTIES OF MUSOL 1591 

Qr the basis of preliminary experiment, 300 mg aspirin 

powder, 3 96 w/w &%li-sol (disintegrant) and 2-5 X w/w of either 
A v i c e l  PH 101, Musol, Past-Flo lactose or 50 % w/w Encompr@ss 
were mixed and diicectly compressed. A lubricant w a s  not incor- 
porated since theice was no sticking. Aspirin tablets w e r e  also 

formulated w i t h  bhary blends of A v i c e l  PH 101 and Musol or 
Encampress in 50/!iO, 25/75 and 75/25 proportions. The blend of 
A v i c e l  and khrsol teas used a t  5 X w/w concentration while the 
blend of AviCel and Encampress was used a t  50 % w/w concentratian. 

T a b l e t  Characteris tics 

In order to i l l l o w  for equilibration of the tablets, a l l  

tests wee Mtiai ted 24 h af ter  compression. 

Moisture Sorption 
Moisture soqit ian b s t  was carried out with plain tablets 

compressed with each of the vehicles being investigated. 

diBensians o€ the tablets w e r e  measured w i t h  a micrometer 
a f t e r  w h i c h  f ive itablets of a given vehicle were placed in a 

desiccator stored a t  30°C. 

w a s  maintained a t  ei ther  78 % or 100 % RH w i t h  an appropriate 

salt solution. 
fo r  20 days after which no further weight increase was detectable. 

The dimensians of each tablet were once again ascertained and 

the percent moisture content determined a f t e r  drying to constant 
weight under I R  liunp12 set a t  100 V. 

The 
14 

Rie hwnidity within the desiccator 

The tablets were stored under a given humidity 

crushinq strenq th 
Wenty tablets were  randomly selected from each batch. rtLe 

crushing strength of each w a s  detemined with an automatic 

tablet hardness 
coefficient of variation w e r e  determined for each batch of 
tablets. 

The man crushing strength and 

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

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1592 UDEALA AND CHUKWU 

F r i a b i l i t v  Test 

A sanple of twenty tablets was selected from each batch 
an8 dusted by directing a stream o f  a i r  onto the tablets. 

weighed sample of tablets was placed in the drum of a Roche 

friabilator16 programmed to revolve for 4 mFns a t  25 rpn, after 
which the tablets were de=dusted. The weights before and af te r  

the test were used to calculate the f r iabi l i ty .  

The 

Uniformity of Weiqh t 
The BP (1980) method w a s  adopted. The tablets were 

weighed singly and then together. 

and the coefficient of variation w e r e  determined. 

"he deviation f r o m  the mean 

Disinteqration Time 

A disintegration apparatus17 complying to the! specifics- 

urns of B.P (1980) w a s  used for the test. A 0.1 N hydrochloric 

acid maintained at 37 

medium. Altogether five tests were perfonned with a single 

tablet a t  a time and the m e a n  calculated f r o m  the five runs. 

l0C const3.tuted the disintegration 

Dissolution Test 

tablets was determined on a W spectrophotometeri8 provided 

with a di rec t  concentration read-out. This and subsequent 

concentration measurements w e r e  read a t  229 nm. The dissolu- 

t ion prof i le  of the aspirin tablets was determined w i t h  a USP 
XIX dissolution apparatu~ '~.  

litre of 0.1 1I HC1 maintained a t  37 2 1°C. 
ing the t e s t  t ab le t  w a s  made to rotate  a t  100 + 2 rpm. 

Aliquots of the dissolution m e d i u m  w e r e  withdrawn a t  pre- 
determined time intervals. 

t i p  of the pipette ensured the exclusion of suspended excipients. 
Each volume of sample withdrawn w a s  replaced with an equivalent 

volume of dissolution m e d i u m  maintained a t  the same tempera~f20 

A direct concentration read-out was obtained on the spectr0- 

In i t ia l ly ,  the absolute drug content of the Aspirin 

The dissolution medium was a 

The basket contain- 

- 
A loose plug of cotton wool a t  the 
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TABLETING PROPERTIES OF MUSOL 1593 

photameter, 
used €or obtainirig a dissolut ion prof i le ,  

The average of three dissolut ion data  points were 

RESULTS AND DISCUSSION 

P a r t i c l e  Size and Flow Property 

The p a r t i c l e  s i ze  d is t r ibu t ion  of Musol is shown i n  Figure 1. 
It can be seen that the 2 0 0 p  par t i c l e s  w e r e  predominant, The 
dependence of the angle of repose and f l a w  rate of Musol on the 

mean p a r t i c l e  s i z e  is  presented in Figure 2. 

which are functicmns of mean p a r t i c l e  size can be seen to adhere 
to the general pat te rn  for most l r O W d e r S  (251, Particle s i z e  

d is t r ibu t ion  amongst other factors ,  a f f ec t s  both the angle of 

repose and flow rate of a powder (16). 

flow rate of s m a l . l e r  p a r t i c l e s  is due t o  blockage of the orifice 

resulting f r o m  cohesive forces, Ch khe other hand, the subse- 
quent decrease irt f l o w  r a t e  after a maximum and as  the p a r t i c l e  

size increases, is often a t t r ibu ted  to container w a l l  drag m 
the p o w d e r  of higih par t i c l e  diametzrs (17). The presence of 

gl idants  in p o w d e r s  usually reduce both effects, 

Zoo to 30° angle of repose obtained for  Musol i s  qui te  below the 

upper limit of 42O often regarded as a good working range for  

most pharmaceutic:al powders, 

30° and a good flow rate of 4 g S - l  for a mean p a r t i c l e  size of 

5 2 . 5 ~  indicate  t h a t  Musol may be used to improve the flow of 
cohesive materials of similar p a r t i c l e  size. A v i c e l  PH 101, 

which has a similar particle size could hardly f l o w  under the 

condition of the test ,  

is widely reported in l i t e r a t u r e  (18, 19, 20, 211, Fast-Flo 

lactose, reported to exhibit the best f lowabil i ty  of a l l  grades 

of lactose (221, had a drained angle of repose of 39O for a 

mean p a r t i c l e  size of 140)~~. 
for the various s i z e  fractions of Musol is probab3.y due to low 
l eve l  of in t e rpa r t i cu la t e  a t t rac t ion ,  

Both parameters 

The r e l a t i v e l y  poor 

The values of 

The highest  angle of repose of 

The poor f l o w  property of A v i c e l  PH 101 

The low angle of repose obtained 

This has been reported 
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1594 UDEALA AND CHUKWU 

Particle size (pm) 

FIGURE 1 
Particle size distribution of Musol 

to be the case for powders w i t h  good flowability (23). 
powder flow is a function of particle  size, shape, roughness 

of particle sutface, chemical nature and moisture content (171, 
and since the principal requirements for autolcompressibility are 
good fluidity and adequate binding properties (211, Musol would 
seem to satisfy the basic criteria required of direct coraptp- 
ssion tablet vehicles. 

Since 

Hausner Quotient And P e r c e n t  Compressibility 
Table 1 shrrws the loose density, Do; the consolidated 

density a t  equilibrium, De; the corresponding values of the 
Hausner quotient, H,Q and percent compressibility for Avicel PH 
101, Enconpress, -01 and USP Fast-Flo lactose, FFL. 
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TABLETING PROPERTIES OF MUSOL 1595 

Mean particle Size ( P m )  

FIGURE 2, 

Flow rate and -1e of repose, 8, as functions 
of mean part ic le  size of MUSOL. 

X, Flaw rate 
0, Angle of repose 

TABLE 1 

Powder Charact.eristics of Some Direct Compression Vehicles 
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1596 UDEALA AND CHUKWU 

Musol of S o p  m e a n  par t ic le  size was used for the inves- 
t igation w h i l e  the other vehicles were used as supplied by the 

manufacturers. 
measure of its packing behaviour. 

bulk density is advantageous in  tablett ing (610 This is 
because the f i l l  volume of the die  used would be reduc@d. 

Good flow rate atxl f i l l  ensure uniformity of weight and content 

of compressed tablets. Many workers have used the H,Q. (8,9,10, 
22) and C a r r ' s  percent compressibility (9,10,24) to predict 

the flow behaviour of powdered solids. 

measure of interpar t iculate  f r ic t ion  and values of approximately 

1.2 indicate good flawabili ty ( 8 ) .  

interpar t iculate  cohesion which reduce flow properties. 

Accordhg to C a m  (a51, materials w i t h  percent compressibility 

of 5-15, 12-16 and 18-21 probably show excellent, very good and 
fair f l o w  behaviours respectively, 
compressibility indicate poor flow. 

values of H.Q and percent compressibility obtained for &sol 

indicate a superiority i n  flow property over the other filler- 

binders. These values also correlate with the angle of repose 

and f l a w  rate observed for Musol in Mgure 2. 

of A v i c e l  PH 101 a l s o  correlates w i t h  its high values of HeQ and 
percent canpressibility. However, the f l a w  behaviour of a new 
powdered solid need not be assessed by the H.Q and percat 

compressibility alone since the H.Q i n  particular may not always 

be related to the angle of repose and flow rate (91, 

and angle of repose therefore have to be determined by a t  
least one of the several methods in use. 

The bulk density of a powder is usually a 
An increase i n  conselidated 

The H.Q. is a 

Higher values indicate 

Values of 23 to  35 X 

Table 1 shows tha t  the 

The poor f l o w  

Flow rate 

E q u i l i b r i u m  Moisture Content 
Figure 3 shows the variation i n  moisture content of the 

vehicles a t  3OoC and under varying humidity conditions. The 

least moisture uptake w a s  observed for Musol a t  a l l  re la t ive 
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TABLETING PROPERTIIES OF MUSOL 1597 

Relat ive humidity (%). 

FIGURE 3. 

Equilibrium Moisture curves of some direct 
compression diluents a t  3Ooc, 

0 ,  Avicel PH 101; x, Musol 

0 Fast-Flo lactose;a,  Ehcompress, 

humidities except 3.00 % RH at  w h i c h  no significant difference 

exists between Musol and Encompress. 
that there w a s  a ralpid moisture uptake by FFL, and A v i c e l  EW 101 

respectively. 

contrast, rather gradual over the range investigated. A 

similar pattern can be observed for Musol except bebeen 80 % 

and 100 % RH where there is indication of increased moisture 

uptake. Nevertheless, the maximum amount of m o i s t u r e  sorbed 

by Musol was  far less than t h a t  sorbed by either FFL or Avicel 

The same figure shows 

The moisture uptake by Encompress was in 

PH 101- 
The equilibrium m o i s t u r e  content a t  100 % RH a m  8-82 X, 

5.50 %, 2.60 % and 2.60 % w/w for Avicel PH 101, FFL, Encompress 
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UDEALA AND CHUKWU 1598 

and Musol respectively. 

EW 101 has been widely reported (26, 27, 28). This, along w i t h  

poor flw, const i tute  a disadvantage since increased moisture 
content promotes in s t ab i l i t y  ( 5 ,  6 )  and microbial growth i n  
formulations (29). 

responsible f o r  the rapid moisture uptake (26, 27). Musol when 

stored a t  4OoC and 55 X RH fo r  twelve months showed no discer- 

nible change i n  its physical characteristics. 

'he high moisture uptake by Avicel 

The high surface area of A v i c e l  PH 101 is 

The moisture uptake by the: blank tablets and the subsequent 

It can be seen change i n  the i r  volume are presented in Table 2. 
that the highest moisture uptake and increase i n  volume occured 
h tablets compressed with Avicel PH 101. 

Encanpress tablets picked up the least amount of moisture. 

Musol tablets  however perfonaed as w e l l  as FF'L tablets. 
IFnCompress and Musol tablets showed the least volume increase. 

E a r l i e r  i n  this report, w e  have shown that both Encompress and 
Musol attained the same equilibrium moisture content, 

would be expected of the tabletted vehicles. However, the 
difference i n  the porosities of the two compacts would probably 
explain the difference observed, 

talline cellulose tablets is known t o  be very rapid and follows 

a first order process (30). This brings about pronounced 

i r reversible  changes in its physical properties even when the 

A t  78 and 100 % Rii, 

Both 

The same 

Water sorption by micmcrys- 

moisture i s  removed by desorption (11). Rapid penetratian of 
water into plain A v i c e l  PH 101 o r  blends of it w i t h  excipients 
even a t  l o w  tablet porosities w a s  reported (30). This w a s  

explained as due to breakage of hydrogen bonds between micro- 

crystalline cellulose par t ic les  and subsequent widdening of pore 
inside the tablet core. The reduction of the high m o i s t u r e  

content of microcrystalline cellulose often reduces its compac- 

t i b i l i t y  (31) Jnd this is a disadvantage. A blend of a vehicle 

with high moisture sorption property such as Avicel PH 101 and 
another with low moisture sorption property would yield a binary 
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TABLETING PROPERTIES OF MUSOL 1599 

TABLE 2, 

Moisture Uptake And Change In  V o l u m e ,  V Of 
Blank Tablet A t  78 % And 100 % RH, A t  3WC. 

78 % RH 100 % R.H 
V e h i c l e  (%I Moisture N(%) (%I Moistxlre AV(%) 

Uptake Uptake 

A v i c e l  PH 101 0.420 9-28 2-69 13-59 

EklcOmpress 0,014 2 e l 9  0.44 4.50 

Nusol 0.046 1.95 0.79 4.68 

FFL 0.054 4-59 0.84 6-99 

vehicle that r e t a i n s  the amount of m o i s t u r e  tolerable i n  a given 

tablet fornulatiam, The r e s u l t  obtained does ind ica te  that 

Musol can serve as a vehicle w i t h  l o w  moisture uptake property. 

D i s i n t e q r a n t  Property of Musol 

It is  an advantage i f  a vehicle i n  addition tm being 

autocompressible, has a d is in tegrant  property, Tkie effectiveness 

of Musol as a d is in tegrant  was assessed with sulpkradimidine 

tablets produced by the w e t  method. 

was compared with the effect of a lg in i c  acid and Rc-di-Sol 

respectively, 

that contained 1-4 % w/w a lg in ic  acid o r  Ac-di-sol. d is integrated 

in less than 3 mins, In contrast ,  tablets that contained 1-3 % 

w/w Musol as disi,fiLegrant required much longer times for 

disintegration, Although the dis in tegra t ion  t i m e s  obtained w i t h  

this range of concentration is  within compendia1 l i m i t s  the 

result  shows that Musol is  not as effective a disintegrarit as 

either a l g h i c  acid o r  Ac-di-sol, 

sulphadimidine tablets containing Musol i n  contrast to those 

Its disintegr'ant effect 

It can be seen i n  Figure 4 t h a t  those t ab le t s  

It w a s  observed that 
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1600 UDEALA AND CHUKWU 

L * - 0 

2 3 4 
Disintegrant (% w/w) 

FIGURE 4. 

Variation af disintegration time of Sulphadimidine tablets 
w i t h  type and concentration of disintegrant. 

x ,  Alginic acid; 0,Ac-di-sol; 0 ,  Musol 

con taining either a lg in i c  acid or  Ac-di-sol, disintegrated by 

erosion. 
penetration rate of water into tablets and then s w e l l  to cause 

the tablets to rupture into aggregates (171, Musol probably 
belongs to a class of autocompressible vehicles which are free- 
flowing and disintegrate by dissolution, 

spray dried lactose, Emdex, sucrose, dextrose and mannitol (32)- 

Musol was found to possess some surface act ivi ty  and this may 

account f o r  its disintegrant property. 

The latter disintegrants are known to increase the 

This c lass  includes 

The r e su l t  shows tha t  it 
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TABLETING PROPERTIES OF MUSOL 1601 

Characterist ics of 300 mg Aspirin T a b l e t s  
Formulated w i t h  Named D i r e c t  Compression 

VeMcles. 

Uniformity M e a n  Mean 
of w t  crushing disinteg-. 

V e h i c : l e  

Avicel PH lOla 0.28 4503 10.38 1.08 

Musol 0.27 44.0 12.26 1005 

FIX4 0.28 4304 15 at45 1004 

A v i c e l  PH 101 0.31 46.7 10.02 1003 

Musol 0.25 49.7 12.96 00% 

FFL 0022 43.8 16.16 1.01 

Ehcompressc 0020 5304 18.30 1.28 

a 
b = N e x t  three vehicles a t  5 % w/w concentration 
c = V e h i c l e  used a t  50 % w/w concentration, 

= F i r s t  three vehicles used at 2 X w/w concentration 

can function as a disintegrant a t  low concentrations, A t  higher 

concentrations, sicrony in te rpar t icu la te  bonds probably supemeed 

its surface activ:Lty. 

as a fi l ler-binder would therefore require the addition of 
other vehicles that p e d t  penetration of water or have disinte- 

grant propertyo 

The use of higher concentration of Musol 

D i r e c t l y  Canpressed Aspirin T a b l e t s  

The charac te r i s t ics  of 300 mg aspi r in  tablets formulated 

with Avicel PH l O I ,  FTL, Musol and Ehcompress respectively are 

shown i n  T a b l e  3. 
disintegrant. 

Each batch of t ab le t s  contained 3 %w/w as 
A k  low dry binder content of 2-5 % w/w good 
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4 4  25 so i s  700 
Proportion of avicel (%) 

FIGURE 5. 

E f f e c t  of increasing propofion of avicel PH 101 
an the crushing strength of 30Omg aspirin tablets 
fonoulated w i t h  5 % w/w binary blend of avicel and 
IIhlsO1. 

aspirin tablets were obtained with Avicel PH 101, -01 or FFLo 

However 50 % w/w Ehcompress was required to obtain tablet of 
acceptable physical characteristics.  
strength to tablets even a t  concentration as l o w  as 3 %w/w (19). 

The same may be sa id  of Musol and FFL when used in aspirin 

tablets. 
law in al.1 cases and thus indicate uniform f l a w  and die fill.  

Some aspirin tablets w e r e  compressed with 5 X w/w binary 

blend of Avicel PH 101 and Musol. Figures 5, 6 and 7 respec- 

t i v e l y  show the effect of varying the proportion of Avicel in 

the blend on the crushing strength, f r i a b i l i t y  and disintegra- 

tion of the tablets. 

Avicel PH 101 imparts 

The coef f ic ient  of weight variation obtained are quite 

The mean crushing strength increased as 
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25 50 75 100 
Proportion of avicel (%) 

FIGURE 6. 

E f f e c t  of increasing proportion of avicel PH 101 00 
the f r i a b i l i t y  of 30Omg aspir in  tablets formulated 
with 5 % w/w binary blend of avicel and musol. 

the proportion of Avicel PH 101 increased. The highest 

crushing strength w a s  obtained when the binary blend contained 

equal concentration ( 5 0 / 5 0 )  of Avicel and Musol. Thereafter, it 

decreased as the concentration of Avicel increased. However, In 
no case was the crushing strength less than the values obtained 

for tablets compressed with either of the single excipients. 

The nature of the curve suggests that binding i n  the tablet is 

strongest when the concentrations of Musol and AvAml F'H 101 
are equal. The combined effect of d r y  binders on tablet 

s-th is not always addit ive-  Armstrong and bwndes (33)  

reported a reduction in tablet strength as the proportions of 

spray-dried lactose w a s  increased in  a binary blend of Avicel 

PH 101 and spray-dried lactose. A n  investigation with another 
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I 
0 25 50 75 100 

Proportion of avicel 

FIGURE 7, 

Effect of increasing proportion of avicel PH 101 on 
the disintegration of 30- aspirin tablets formulated 
w i t h  5 % w/w b i n q  blend of avicel and musol. 

system showed that a minimum occured in the tablet strmgth- 

composition as the proportion of sodium chloride and bctose  

Fn the vehicle was varied and compressed (34). On the other 

hand, a maxiEpNm was reported for microcrystalline cellulose- 
dicalcium phosphate dihydrate system (24). Cook and Summers 

(35)  had reported a maximum turning point in the tablet  strength- 

composition curve for aspirin t a b l e t s  d irect ly  compressed with 
Encompress, Thus tablet  strength should be ascertained for a 

given concentration, type of d irect  compression vehicle and 

tablet  Bccipients, 

The effect of Musol and i ts  concentration on tablet 
strength in other tablet systems require separate investigation 

.since no general conclusion can be drawn on the basis of the 

present investigation. 
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TABLETING PROPERTIES OF MUSOL 1605 

Time (min) 

FIGURE 8 

Dissolution profi le  of aspirin from tablets containing 
5 X w/w direc:t compression diluent. 

)(, A v i c e l  PH[ 101; 0,Musol; 0 FasbFlo Lactose. 

’RE! friability - concentration curve of tablets  produced 
w i t h  blends of M u s o l  and A v i c e l  PH 101 i s  shown in Mgure 6. 
A maximum and minimum w e r e  obtained w i t h  25/75 and 75/25 A v i e e l -  

Etusol proportions respectively, 

i s  hardly significant,  T a b l e t s  compressed w i t h  the blends were 

however more friablte than tablets  compressed w i t h  either of the 

single  vehicles. “lhe 50/50 mixture of Musol and Avicel w h i c h  

i n i t i a l l y  yielded lablets of m a x i m u m  crushing strength d i d  not 
necessarily y ie ld  l-lets of maximum f r iab i l i ty .  

Ttds difference i n  f r i a b i l i t y  

Figure 7 shows that blending Musol with Avicel PH 101 

enhanced disintegratian in a l l  cases, A 50 X w/w Avicel ox 
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30 

10 20 
Time (min) 

FIWRE 9 

Dissolutian profile of aspirin from tablets containing 
5 96 w/w binary blends of avicel and musol, 
a, 75/25 A v i c e l  PH l O l / ~ s o l ;  x ,50/50 Avicel/Musol 
0 ,25 /75  Avicelhsol .  

above was  m o s t  effective in promoting disintegration, 
generally accepted that  this vehicle pramotxs disintegratim by 

"wicking" the aqueous medium into the tablet. matrix, 

It is 

D%salution Profile 
The dissolution profile of Aspirin tablets carmpresred w i t h  

eith@r 5 X w/w A v i c e l  PH 101, CIUsol or PPL is sham in Figure 8. 

Figure 9 shms ths dissolution profile of tablets compressed 
w i t h  5 % w/u binary bland of Avicel Pii 101 & Musol. 
disaolution pattun of tablets canprrssed w i t h  50 % w/w binary 

The 
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TABLETING PROPERTIES OF MUSOL 1607 

Time (min)  

FIGURE 10 

Dissolution prof i le  of aspirin from tablets containing 
50 "x w/w binary blends of avicel EW 101 and encompress 

0 , 7 5 / 2 5  Aviccl/Encornpress ; x SO/SO Avicel/Ehco~npress. 

O ,0/100 Avicd - ~ C O ~ P ~ S S -  

blend of A v i ~ e l  PH 101 and ~ - = s s  is presented in Pigo 100 
In addition to the Dissolution Efficimcy DOEo (361, t,-o and 

tgo w e r e  used as parsemeters for evaluating the influence of the 

various vehicles OIC their blend on dissolution, 
derived from the various dissolutian profiles are presented in 
T a b l e  4a and b. 

These parameters 

The 50, tgo and DOE for each of the vehicles are 

presented in Table 4a. It can be seen tha t  there is no 

difference between the DOE obtained for either Avicel PH 101 or 
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Wrx 4(a) 

Same Dissolutian Parameters of 
Aspirin Tablets Compressed With 
5 % w/w of M a m e d  Vehicles. 

Avicel Ehctlm- 
PH 101 WLtsol FK press. 

tso tnin) 2-70 3-50 1-10 5075 

25-00 10-00 20000 21-30 

D&o (is X 77-76 77-60 73.02 71-89 

t90 

Same Dissolution Parameters of Aspirin 
T a b l e t s  Canpressed W i t h  5 % w/w Avicel/ 
-01 (AN) and 50 %w/w Avicel/Ehcompress 

(AE) Binary Blends re~pect imly~  

~- ~ ~~ 

25/75 50/50 75/25 50/50 75/25 
AM AM AM AE AE 

6-00 2-20 4-50 5-00 3-75 f o  (-I 
tgo (min) 20-50 11-50 15.40 20000 15-00 

DOEo (15 min) % 69.70 79-47 70.83 70.30 66-67 
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TABLETING PROPERTIES OF MUSOL 1609 

Musol. Although tablets compressed w i t h  Nusol showed a 

s l igh t ly  longer tsot 90 % dissolution was obtained a t  a shorter 

time. 
has been amply demonstrated during the course of this work. 
T a b l e t s  compressed with 5 % w/w of either Avicel PH 101 o r  Musol 
perfonned better than those compressed w i t h  either F’FL or 50 ’16 

w/w R~campress. 

tablets compressed w i t h  5 % w / w  binary blend of 50/50 AM 

performed best 3.n tenns of tsot tgo and DOE. 
except 75/25 AE can be considered close to each other in over all 
performancer 

This may be due to  the surface ac t iv i ty  of Musol which 

Om the basis of the data presented i n  Table 4b, 

The other blends 

CONCLUSION 

In t h i s  presentation,’we have demonstrated that a chemically 

modified edible see4 plysaccharide ~um,  Muse1 is a potential 

autocompressible tab le t  excipient, Preliminary toxicological 

t e s t s  have shown that it is non-toxic to groups of m a l e  and 

female albino mice,. 

PH 101, Encompress or FFL. Its re la t ively low moisture uptake 

under high relative humidities places it a t  advantage over 

Avicel PH 101. 

par t ic le  s ize  range for a given f o m l a t i o n .  Although Musol is 
not as good a disintegrant as a lg in i c  acid or Ac-di-sol, it may 

function as one when used a t  concentrations not exceeding 5 % w/w. 

Higher concentrations may indeed prolong disinteqration and thus 

require an effective disintegrant. 

as well as Avicel E’H 101 in the release of aspirin from di rec t ly  

canpressed tablets., 

proportion may be the best i n  terms of release of tabletted 

drugs. 

presence of other direct compression vehicles and tablet excia- 

pients are being in~vestigated. 

Musol has bet ter  flow properties than A v i c e l  

It may, like Avicel p e d t  the selection of 

A t  5 % W/W Musol performed 

A blend of Musol with Avicel i n  50/50 

The perforniance and compatibility of Musol in the 
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1, 

2, 

3, 

4, 

5, 

60 

70 

8, 

9. 

10, 

11. 

12 0 

13, 

14 

15 0 

16. 
170 

180 

19. 

FQXNOTES 

FMC Carp, Philadelphia, Pa, 

Selectchemie, AG, 

Mendel Co, Inco 
Fluka,’ AGO Buchs, 

PMC, Gorp, Plriladelphia, Pa, 

I C L  
krdc, 

May and Baker 
Endecotk LM, England 

Manesty Ltd, England 

Manesty Ltd, England. 

Neuberger 

Erweka type FGS, 

Fowler P r e c i s i a n  Tools, 
Erweka, TBH 28 

Erweka, TAR Model 
Erweka Apparatabeau ZT4. 

P p  Unicam, England, SP-8 400 W spectrophotmetero 

Erweka DTD model 
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