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ABSTRACT 

A s tudy has been made of t h e t e n s i l e and p l a s t o - e l a s t i c p r o p e r t i e s 

of paracetamol and Avicel powders and of t h e i r m i x t u r e s . A study-

has a l s o been made of t h e e f f e c t s of i n t e r a c t i n g v a r i a b l e s on t h e 

t e n s i l e s t r e n g t h and d i s i n t e g r a t i o n t imes of t a b l e t s made from t h e 

m i x t u r e s . 

Measurements of t h e t e n s i l e p r o p e r t i e s were made on l o o s e l y conso l ida t ed 

beds of powders us ing a Warren-Spring Laboratory Tens i l e T e s t e r . 

Two q u a n t i t i e s were der ived from t h e r e s u l t s ; m, a u n i v e r s a l cons tan t and 

a m a t e r i a l cons tan t which can be used to compare t h e ' s t r e n g t h ' 

and ' r a n g e ' of i n t e r p a r t i c l e fo rces of d i f f e r e n t m a t e r i a l s . The 

va lue of < for paracetamol was much l a r g e r than t h a t fo r Avicel and 

inc reased s l i g h t l y with i n c r e a s e in p a r t i c l e s i z e . There was good 

agreement between t h e exper imenta l r e s u l t s o f t h e t e n s i l e s t r e n g t h s 

of both t h e s i n g l e powders and t h e mix tures and those p r e d i c t e d 

from t h e t e n s i l e s t r e n g t h e q u a t i o n s . 

Measurements were a l s o made us ing a DARTEG u n i v e r s a l t e s t i n g machine 

under va r ious c o n d i t i o n s of l o a d , load ing r a t e , sample composi t ion, 

m o i s t u r e , e t c . o f t h e s t r e s s r e l a x a t i o n (SR) and e l a s t i c r ecovery 

(ER) of mixtures of paracetamol and Avicel and of t h e t e n s i l e s t r e n g t h s 

(T) of t h e i r t a b l e t s . In a l l cases T was i n v e r s e l y p r o p o r t i o n a l 

to ER/SR ( p l a s t o - e l a s t i c i t y ) and t h i s r e l a t i o n s h i p could be used 

to p r e d i c t whether a m a t e r i a l would form good t a b l e t s or tend to 

l amina te and cap dur ing t a b l e t i n g . 

The s e p a r a t e and combined e f f e c t s of va ry ing t h e packing f r a c t i o n , 

t h e p r o p o r t i o n s of Avicel and a l g i n i c a c i d , d i s i n t e g r a n t on t h e 

t e n s i l e s t r e n g t h s and d i s i n t e g r a t i o n t imes o f paracetamol t a b l e t s 

were s tud ied and exp lana t ions have been provided for t h e observed 

i n t e r a c t i o n s o f t h e s e v a r i a b l e s . 
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and Pilpel 1976), size and shape of the particles/granules (Higuchi 

et al 1953 ; Newitt and Conway-Jones 1958 ; Shotton and Ganderton 

i960 ; Hersey et al I967 ; Harwood and Pilpel I968 ; Alpar et al 

1970 ; Ridgway et al 1971). Very little work has been reported 

on the relationship between elastic recovery and stress relaxation 

of powder mixtures and the tensile strength of their resulting 

tablets. In Chapter k of the present work, some factors which 

affect this relationship have been investigated. 

DISINTEGRATION TIME 

The fundamental importance of absorption problems in therapy 

derives from the fact that a drug must be absorbed in order to be 

effective. On the other hand, absorption processes are extremely 

dependent on processing conditions e.g. the effect of concentration 

of tablet disintegrant on its disintegration time. 

Disintegration of a compressed tablet is the process by 

which a whole tablet breaks up into small pieces when in contact 

with fluid. Following oral administration, the tablet breaks 

down to granules and aggregates by a deaggregation process. The 

drug is brought into solution by a dissolution process which takes 

place from the intact tablet, the fragmented aggregates and the 

fine particles. The drug in solution is subsequently absorbed 

into the blood stream (Wagner est al 1971). 

Complete tablet disintegration is defined by the National 

Formulary XIII as "that state in which any residue of the tablet, except 

fragments of insoluble coating remaining bn the screen, is a soft mass 

having no palpably firm core". The importance of tablet disintegration 

was recognized as early as 1879 when Richards obtained a patent 
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