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STORAGE E'fELATED PHYSICD-CHEMICAL CHANGES I N  ASPIRIN 

AND PHJ3WBUTm TABLETS CSMPRESSED WITH 

h1,A. A l - W a l ,  A.A.  Al -Angaxy ,  A. A.  Hamrad, 

G.M, Mahrous and A.M. klokhia. 

College of Phanmcy, King Saud Universi ty ,  
Riyadh, Saudi Arabia. 

The s to rage  conditions as well as t h e  ccmpressional condi- 

tions of t h e  aged tablets were found to have s i g n i f i c a n t  e f f e c t  

on t h e i r  p h y s i c o - c h d c a l  propert ies .  

i n  tablet w e i g h t ,  thickness,  h a d n e s s ,  d i s in t eg ra t ion ,  drug 

release and drug content were evaluated f o r  a s p i r i n  and phenyl- 

butazone (pbz) tablets made wi th  microcrys ta l l ine  cellulcse 

(ME) and lactose bases. 

i n i t i a l  moisture content and stored at 40°C/90% relative humi- 

dit.y (R.H.). Tablet  thickness w a s  found, i n  general ,  to  increase 

In t h i s  study t h e  changes 

Tab1et.s w e r e  made with d i f f e r e n t  

w i t h  storage, t h i s  increase  w a s  more prominent w i th  a sp i r in .  

The increase i n  thickness  w a s  always accompanied w i t h  a decrease 

i n  hardness. There w a s  a marked increase i n  d is in tegra t ion  t i m e  
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2 708 AL-MESHAL ET AL. 

and decrease i n  dissolution rate of phenylbutazone tablets. 

w a s  more s ign i f icant  for t h e  lactose based tablets, while, f o r  

asp i r in  tablets the re  w a s  a negligible increase i n  both dissolu- 

t ion  rate and t h e  disintegration time. 

cated tha t  incorporation of drugs i n  tablet bases has resulted i n  

a d i f fe ren t  response twards storage. 

This 

The present stuw indi- 

INTEECBWCTION 

?he e f fec t  of storage on some of t h e  physical properties 

of tablets such as dissolution and disintegration t ime has been 

the  subject of m y  reports (1-7). Tablet i n i t i a l  moisture con- 

t en t ,  among other compressional conditions was found t o  have 

s igni f icant  e f fec t  on t h e  behavioral changes during storage. 

Several workers observed changes i n  hardness, disintegra- 

t ion  and dissolution with changes i n  temperature and/or humidity 

(6-8). 

ways consistent with changes i n  hardness (7-10). 

sham tha t  method of tablet prepmatton (11) , packaging, storage 

conditions and storage time (12) contribute to t h e  behavioral 

changes observed upon storage of t ab le t s .  

Changes i n  disintegration and drug release was not al- 

Studies have 

The aim of t h i s  work is to  study t h e  e f fec t  of storage of 

two di f fe ren t  fomulations of asp i r in  and phenylbutazone tablets 

with d i f fe ren t  i n i t i a l  moisture content at 40°C/90% R.H. on 

their p h y s i m c h d c a l  properties. 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



PHYSICO-CHEMICAL CHANGES IN ASPIRIN 2709 

IATERIAZS 

Phenylbutazone (Winlab, Berkshire, U. K. ) , Aspirin and 

s t a rch  (Fluka AG, Bucks SG, Switzerland), Talc (E. Merk, 

Dsurrstadt, W. Germany) Mag. stearate (Riedel de Haen AG, Seelze, 

Hanover, W. Gemny) ,  Spray dried lactose and microcrystalline 

cellulase (Winlab, Berkshire, U.K.) w e r e  used as received except 

f o r  asp i r in  which was pulverized and s i f t e d  through 60-h 

sieve. 

MJimcm 

lh di f fe ren t  bases were prepared according to Table 1. 

Before mbing with t h e  drug, each base w a s  divided i n t o  three 

portions and each portion was equilibrated at 30°C i n  One of 

three  d i f fe ren t  r e l a t i v e  humidity canpartments. Imnediately 

before canpression, t h e  moistwe content i n  each base was deter- 

mined using the  dry weight mthod (Table 2). Mixing of t h e  base 

with t h e  drug w a s  p e r f o m  i n  a tunbling m i x e r  f o r  20 minutes. 

Each blend was then compressed i n  a rotary t ab le t t i ng  michine 

(Korsh pH 108, Y. Gennany) at 30 K.N. of pressure. Tablet 

weight w a s  i n  the range of 240-260 mg f o r  f o m l a t i o n s  A and B, 

and 340-360 nlg f o r  f o m l a t i o n s  C and D. 

packed i n  gmups i n  paper bags and s tored  i n  a hunidity chamber 

at 4OoC/90% R.H. 

Tablets w e r e  then 

Samples were examined i n i t i a l l y  and after 2 ,  4 ,  7, 10 and 

14 weeks f o r  hardness (6 t ab le t s )  i n  a hardness tester (Emeka 
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Table 1 

Lactose 

Tablet  FormuZatiomd 

28 

68 

99' 

F o n d a t  ion 

Pheny lbutazone 

Aspirin 

Spray dried lactose 

Microcrystall ine cellulose 

Starch 

Talc 

Magnesium stearate 

A B 

20 

72 

4 

2 

2 

20 

72 

Table 2 

Moisture Content of t h e  Different  Bases 

Base 

Cellulose 28 

68 

99 

- 
20 

c 

72 

4 

2 

2 

Moisture Content. after 
3 daJrs (% w/w> 

0.737 

1.228 

1.352 

3.250 

5.560 

6.725 
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PHYSICO-CHEMICAL CHANGES IN ASPIRIN 2 711 

G.m.b.H., Type T.B. 24, W. Gemany), thickness (4 tablets) ,  

weight variation (20 tablets) ,  disintegration time (4 tablets)  

using a standard apparatus (Fkweka G.m.b.H., '&pe ZT4, W. 

Gemany), according to U.S.P. method and using distilled water. 

Drug release w a s  determined for  2 tablets  by measuring the 

amunt of drug dissolved as function of time using USP dissolu- 

tion apparatus (Erweka G.m.b.H. Type D.T. W. Germany). Phos- 

phate buffer, pH 7.5 and acetate buffer, pH. 4.5 w e r e  used for  

the pbz and the  aspirin tablets respectively. 

withdrawn from the  dissolution medium every f ive  minutes fo r  

upto one hour, replaced with fresh buffer and f i l t e r ed  through 

a 0.45 $1 pore size f i l t e r .  

cal ly  (13) and aspirin w a s  assayed according t o  the USP XX 

method. 

Samples were 

Pbz w a s  assayed spectrophotanetri- 

The aspirin and sa l icy l ic  acid contents w e r e  fo l lwed 

spectrophotcmetrically by measuring the absorbance of the tab- 

let extract in ethanol and 278 and i n  chloroform at  530 

respectively. The pbz content was fol lwed by HPLC (13). 

c6C analysis was performed on crushed tablets using a 

thennal analyzer (Dupone 9900) and a different ia l  scanning 

calorimeter (Dupond 912). 

Evaluation of the effect  of storage on t h e  different para- 

meters w a s  based on comparison between the  calculated means. 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2712 AL-MESHAL ET AL. 

REEXL'IS AND DISCUSSICN 

Table t  weight, upon storage, w a s  s h m  to remain constant. 

It  appears for pbz and to s lav ly  decrease i r ~  case of asp i r in ,  

that  t he  loss i n  weight w a s  basically due t o  deccPlrposition of 

asp i r in  and the  subsequent evaporation of acetic ac id  and subli-  

m t i o n  of salicylic acid. A s i tua t ion  which is more related to  

the storage conditions rather than the i n i t i a l  moisture content. 

'Ihis explanation w a s  supported by the  determination of asp i r in  

and free s a l i c y l i c  acid content at each sampling t ime.  On the 

other hand, pbz content i n  both lactose and ce l lu lose  tablets 

w a s  found to  decrease by storage spec ia l ly  for tablets w i t h  

higher i n i t i a l  MC. 

sis of pbz tablets (Fig. 1) shaved that  a degradation product 

w a s  slavly forming and its peak is building by time. 

were made to  identify it. 

Kgh pressure l i qu id  chranatographic analy- 

No attenpts 

l d m e n e n t  of thickness and hardness showd, for asp i r in ,  

a continuous decrease i n  hardness coincided wi th  continuous 

increase i n  thickness for both ce l lu lose  and lactose tablets. 

case of pbz the  lm moisture containing ce l lu lose  tablets shaved 

a s l i g h t  increase i n  thickness and decrease i n  hardness during 

the  f i r s t  two weeks  of storage with no further changes thereafter. 

'he pbz lactose tablets showed no change i n  thickness by storage, 

whi le ,  t he i r  hardness shaved i n i t i a l  decrease follaved by a conti- 

nuous increase, 

In 

The change was  more praninent for the 1av m o b -  
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PHYSICO-CHEMICAL CHANGES IN ASPIRIN 2713 

Fig. 1: HPLC trace f o r  phenylbutazone and degradation product 

ture containing tablets. 

ture uptake followed by precipitation of lactose and strengthening 

of t h e  in te rpar t icu la te  bonds, 

This is pmbably due t o  i n i t i a l  mis- 

I n  canparison with pbz tablets, t h e  e f fec t  of storage on 

disintegration of aspir in  tablets was negligible. 

t ha t ,  for lactose tablets with d i f fe ren t  initial MC, while t h e  

Fig. 2 sham 
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2714 AL-MESHAL ET AL. 

A 

A5pirin 

-a- M.C. 0.74% 

A- M.C. 1.23% 

a- M . C .  1.35% 

4 
rn 

0 A A 
A 

0 
A 

0 

2 4 6 8 '10 1'2 14 
4 

Weeks of storage 

Fig. 2: Disintegrat ion t ime of lactose based Aspirin and 
phenylbutazone tablets 

d is in tegra t ion  time of pbz tablets increased a f t e r  14 weeks of 

storage by a factor of 30-40, t h e  a s p i r i n  tablets d i s in t eg ra t ion  

t ime s l i g h t l y  decreased during the f i r s t  two weeks of storage and 

then remained almost constant.. Similar changes in d i s in t eg ra t ion  

of ce l lu lose  tablets were observed with t h e  increase  in pbz dis- 

in tegra t ion  time of only 1.5 - 3 folds. 
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PHYSICO-CHEMICAL CHANGES IN ASPIRIN 2715 

80 

70 

cjg 

50 

1 a, 

i 
rl 
a, 
k 40 

bs 

30 

20 

10 

W e e k s  of storage 
0 
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7 

10 

14 

10 20 30 40 ti0 60 
Time (rnin. ) 

Fig. 3: Drug release from stored pbz/lactose tablet-M.C. 1.35%. 
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W e e k s  of storage 

0 

2 

4 
7 
10 

P 

I 

10 20 30 40 sb 60 
Time (min.) 

Fig, 4: Drug release frrm stored pbz/cellulose tablets-ldd.C, 1.35%. 

Aspirin release fran cellulose tablets was  found to  s l i g h t l y  

increase by storage, while, from t h e  lactose tablets, the  change 

i n  its release w a s  insignificant.  !this is probably due to t h e  

re la t ive ly  slm disintegration of cellulose basedtablets m- 

pared t o  t h e  lactose based ones. 

ture content did not alter t h e  a sp i r in  release behavior f r an  

t h e  two bases. ?he release of p h  f m  t h e  lactose based tab- 

lets shuwed marked decrease upon storajp, while, t h e  cellulose 

The d i f fe ren t  i n i t i a l  mis- D
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PHYSICO-CHEMICAL CHANGES IN ASPIRIN 2717 

1 &/lactose fresh 

Tmrature ("C) 

Fig. 5: D.S.C. themgram for pbz/lactose samples before and 
10 wee& after storage (heating rate lOW/min., sample 
size 4-6 mg and under nitmgen flav).  

based tablets shmed decrease only for the high humidity mn- 

taining ones. Figures 3 and 4 are representative examples of 

the changes pattern from the lactose and the ce l lu lose  tablets 

respectively . 
Dsspite the apparent agreement between the disintegration 

and the drug release results, we believe that an interaction 

between lactose and pbz has contributed to the  drastic decrease 
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2718 AL-MESHAL ET AL. 

i n  the  release rate. This speculation was based on c6C analysis 

of the  tablets  as function of time (Fig. 5 ) ,  

peak at 22OoC developed and increased i n  intensity by storage. 

This  lm energy product with its relatively higher MP (I@ of pbz 

and lactose are 107 and 2OO0C respectively) 

dissolve at a slmer rate than the  parent drug. 

drug interaction w a s  observed through D6C analysis (14). 

An endothermic 

is expected t o  

A similar base- 

I n  conclusion, the  interfacing of tablet bases with different 

drugs my change the  tablet  base behavior during storage. 

p i t e  the  reported preference of lactose over cellulose as a tab- 

let base (7) ,  such relation may not exist i f  pbz and possibly 

other drugs are incorporated i n  the f o m l a t i o n .  

i n  the pawder mix before compression m y  have dramatic effect  on 

the tablet behavior during st.orage. 

Des- 

Moisture content. 
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of S. E1-Hoofy and A. Ghadban for the i r  technical assistance. 

We are also grateful to Mr. K. &bas for typing t h i s  manuscript. 
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