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Background 
 Recent studies are focused on innovative 

ways to use biomaterials as 
pharmaceutical excipients. 

 Starch is commonly adopted by virtue of 
being inert, biodegradable, cost effective 
and biocompatible, etc.  

 Starches from maize, wheat, potatoes 
and cassava are predominantly used in 
pharmacy. 

 Modifications improve starch properties 
such as stability, heat resistance, water 
holding capacity, etc [1,2]. 

 Hydroxypropylation (HP) involves 
substituting the hydroxyl component of 
starch with hydroxypropyl moiety [3]. 

 HP improves thermal characteristics, 
enzymatic digestibility, etc. 

 The HP products have frequently been 
adopted as stabilizers, emulsifiers, and 
binders, etc [4]. 

 The local and abundant availability of 
starches and its use as an excipient 
already make it a viable candidate for 
modification. 

 The development of modified starches 
as drug release retardant excipient is 
expected to be beneficial to local drug 
manufacturing 

Aim 
The aim of the study was to evaluate the 
excipient potential of hydroxypropylated 
cassava and potato starches as drug 
release retardant in diclofenac sodium 
tablet formulations. 

Methods 
 Hydroxyropylation of cassava and potato 

native starches 
 Physicochemical characterization of 

starches; organoleptics, starch powder 
flow properties, solubility, volume of 
sedimentation, water retention capacity, 
moisture sorption, freeze-thaw stability 
(syneresis). 

 High resolution analysis of starches; 
Differential scanning calorimetry (DSC), 
Fourier transform infrared spectroscopy 
(FTIR), Scanning electron microscopy 
(SEM). 

 Preparation of granules and tablets; A 
total of twelve (12) batches of diclofenac 
sodium granules and tablets were 
prepared by wet granulation (Table 1) 

 Evaluation of granules and tablets 
 In vitro drug release studies 
 Drug-excipient interaction studies 
 Statistical analysis 

Table 1: Composition of diclofenac granules and tablets 

 
Results 
Table 2: Some physicochemical parameters of the starches 

 
 

 
Figure 1: DSC thermogram of native (cassava (NCS) and 

potato (NPS)) and hydroxypropylated (cassava (HCS) and 
potato (HPS)) starches 

 
Figure 2: FTIR spectra of native (cassava (NCS) and potato 
(NPS)) and hydroxypropylated (cassava (HCS) and potato 

(HPS)) starches 

 
Figure 3: SEM micrograph of native cassava (A) and potato 

(B)) and hydroxypropylated cassava (C) and potato (D)) 
starches (1500x) 

Table 3: Post compression parameters of diclofenac tablets 

 

 
Figure 4: Dissolution profile of formulated tablets with 

cassava (A) starches 

 
Figure 5: Dissolution profile of formulated tablets with 

potato (B) starches 
Table 4: Drug Release Kinetics and mechanism 

 
 

Conclusions 
 Hydroxypropylation reduced the volume 

of sedimentation and improved the 
solubility and freeze-thaw stability of 
both starch. 

 Hydroxypropylation increased the water 
retention capacity and moisture sorption 
of potato starch. 

 The tablets batches with HP-starches 
exhibited drug retarding properties with 
<50% drug release in 8 h. 

 The hydroxyropylated starch batches 
demonstrated a first order release 
kinetics and the mechanism of release 
was through erosion. 
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