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ABBTRACT 
The rate of swelling of methylcellulose (MC) films and the maximum 

evelllng attained, decreased vlth an lncraase in temperature. The 

order for the uptake of vator at different temperatures by tablets 

containing varying viscosity grade MC 1s 37 O C  > 34 O C  > 30 O C .  The 

higher degree of svelling of MC at low temperatures causes Lt to block 

the pores within the tablet and retard water uptake. The disintogra- 

tion time of the tablot8 is low at higher temperatures due to enhanced 

aqueous uptake. 

I" 
Methylcellulose (MC) has been found to improve tablet strength 

even vhen used in small amounts (1, 2). The mechanical properties of 

granules and tablets have been found to be influenced by film 

formation by MC. vhen it Is used as a solution blnder (3). In this 

study, the authors report the lnfluence of temperature on the svelling 

of MC films, aqueous uptake by tablets and dlslntegration. In earlier 

ntudlas, the technique for measurlng the swelling of MC films in vatar 
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946 WAN AND PRASAD 

(4) was utlllsed to observe the effect of viscosity of MC on the 

swelling of both plain MC films and MC .. disintegrant composite films 

( 5 ) .  

Hater la1 

Sulphonilamide R.P. was chosen R E  a model drug for the preparation 

of tablets. Methylcellulose of viscosity 80-120 and 800-1200 cps 

(Tokyo Kasei, Japan) were used to prepare the films and as binders in 

the tablets. Maize starch (Corn brand, The Netherlands) was used as a 

disintegrant. 

Preparation of Tablets 

The procedure adopted for preparing tablote l e  as described 

earlier (6). Each tablet contains 250 mq of sulphanilamide, 108 starch 

as disintegrant and 48 HC as a bindor. 

PreDaration of Films 

Free films of MC were cast according to the procedure detailed in 

an earlier study (4). kn aqueous solution of 1% W / W  of MC vaa poured 

into glass potri plates to form films, 1.410 mg/cm . Tho dried film 

wan cut into lcr x 1 CI aquares which verb used for #welling studies. 

later Penetration Measurement 

The penetration of wator into the tablot8 at 34O, 37'and 40°C was 

7). studied according to the method outlined in a prev 

Disintegration of Tablets 

The disintegration time of individual tablats at 

ous report 

30' , 34' , 3 70 
and 40 O C  was determined uslnq a B . P .  disintegration test apparatus 

(Van-Kel, model 91, U8A)  without the disc. 

Bwallins of  Film8 In v a t u  

The technique adopted to study the swelling of MC film5 involves 

the measurement of the linear expansion of MC films with time vhen 

placed in water by projecting an image of the film on a acreen (4). 

The peak linear expansion attained is designated as Em,*. 
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TEMPERATURE EFFECT ON SWELLING OF METHYLCELLULOSE 947 

0 1 2 3 5 
Tlme (mlnl 

FIGURE 1 

Effect of temperature on svelllng of MC 80-120 films ( 1.410 mg/cm 2 1 : 0 ,  34 OC; Q ,  37 OC; , 40 OC. 

Viscosity of Solutions 

The vincooity of aqueous solutions of different viscosity HC was 

To study the viscosity - tempern- measured uslnq a U-tube vlscometer. 

ture profile, the temperature was gradually raised (0.1 'C/min). - 
$?wellinq oE Films 

Both tho rate of swelling and the maximum swelling attained 

( E m o x  )by HC 80-120 films decreased vlth an increase in temperature 

(Figuro 1). At 3 4  OC, films swelled rapidly while svelling VJR lower 

at 37 OC end much lees at 40 OC. A similar behaviour vas also observed 

for  MC 800-~1200 films. 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



948 WAN AND PRASAD 

200 9 

T h e  (mlnl 

BIaURB 2 

Penetration of vator a t  different temperatures into sulphanilamida 
tablets contalnlng 10 8 otarch end 48 MC 80-120 I 0 ,  30 O C j  A, 
34 oc; 0 * 37 oc. 

TABLE 1 

effect of temperature on the disinteyration of sulphanilanlde 
t a b l e t a  containing 10% starch and 4% HC 

HC 80-120 3 0 3 . 3 3  2 5 5 . 0 0  1 2 3 5 . 6 7  6 3 8 . 3 3  - + 1 8 . 5 0  - t 9 . 5 0  - t 8 . 5 0  - t 1 2 . 5 3  

MC 800-1200 1 0 7 7 . 3 3  6 0 2 . 3 3  2 5 7 . 3 3  2 2 5 . 0 0  - t 1 4 . 0 1  s2.01 L6.51 - t 6 . 5 6  
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TEMPERATURE EFFECT ON SWELLING OF METHYLCELLULOSE 949 

Penetration of Water into Tablets 

The uptake of wator incroases vith the temperature, the order 

being 30 OC C, 34 OC < 37 O C  (Figure 2). A similar order is also 

observed in the cuse of tablets formulated vlth MC 800-1200. Swelling 

of MC is much more at lover temperatures (Figure 1) and this causes 

blocking of the pores within the tablet maklng the tablet interior 

inaccessible to the penetrating water. 

Quick uptake of vator results in the tablet disintegrating before 

the MC can demonstrate its adhesive affects. High viscosity MC have a 

greater degree of polymerization and a higher capacity to hydrate. 

Tablets containing the higher viscosity MC have been observed to have 

anhancod vater uptaku capability in the presence of svellable diointe- 

grants such as cross-linkod sodium carboxymethylcsllulose (6) and 

sodium starch qlycolate (8). A similar effect is demonstrated when 

starch is presont as the disintegrant in the tablets. 

Disintoqratian of Tablets 

The disintegration time (DT) of tablets increases with the 

lowering of temperature of the disintegrating medlum (Table 1). 

Sulphanilanide compacts that contained neither binder nor disintegrant 

did not disintegrate even after 30 mln at 37 OC ( 7 ) .  

At a hlqh tomporature, swallinq of MC films is less (Figure 1) 

while the penetration of water is more (Figure 2 ) .  The DT is 

consequently low (Table 1). The opposite phenomena is observed when 

tho temperature of water is low. 

Thermal Oelatlon in HC 

The temperature dependonce of water penetration into tablots and 

svelllng of MC Eilms is a consequencm of the characteristic solubility 

properties of MC. Viscosity of HC solutions falls vhen tomperature is 

increased due to the dehydration of the polymer. At the gel-point 

hQwoVOr, the viscosity rises steeply. 
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9 50 WAN AND PRASAD 

To conclude, the swelling of MC 1s very much dependent on the 

temporeturo of the medium. A t  high temperatures, swelling of MC films 

Is of a lov order due to sol-gel transformation of MC while at low 

temperaturea, rapid expansion of films is followed by their 

dissolution. Uptake of water is lov at the lover temperatures due to 

the swel.ling action of MC within the tableta. Tho DT of tablets at 

high temperature is lov due to increased aqueous uptaka. 

RPIBRlDNCIB 
1. 0 .  Ragnarsson and J .  Sjb'gren, Int. J .  Pharm., 29, 193 (1977). 

2. C. Nystrzm, J .  Mazur and J .  Sjzgren, Int. J .  Pharr., 10, 209 

(1982). 

3. I. KKycat, D.O. Pope and J.A. tlersey, Powder Technol., 34, 39 

(1983). 

4. L.8.C. Wan and K.P.P. Prasad, Drug Dev. Ind. Phara., 13, 1279 

(1987). 

5. L.S.C. Wan and K.P.P. Prasad, Drug. Dev. Ind. Phara., in press, 

1988. 

6. L.8.C. Wan and K.P.P. Prasad, Int. J. Pharm., 41,  159 ( 1 9 8 8 ) .  

7. L . S . C .  Wan and K.P.P. Prasad, Chem. Pharm. Bull., 341 4294 (1986). 

8. L.S.C. Wan and K.B.P. Praaad, Int. J. Pharm., in presa, 1988. 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.




