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PURPOSE 

RESULTS 

The aim of this study was to develop oral controlled release 

system (CRS) of gliclazide, a BCS Class II compound listed on 

the WHO list of essential medicines, using drug-carrier 

amorphous solid dispersion technology together with swellable 

hydrophilic polymers used in controlled release matrix 

development (see schematic representation of the process).  

CONCLUSION 
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Study confirms that coexistence of HPMCAS and HPMC in the 

swelling and hydrating matrix is capable of maintaining the 

supersaturation state within the matrix and gel-layer over the 

duration of drug release. Results further indicate that 

development of CRS of gliclazide, based on SDD technology 

may offer a more superior alternative in terms of short time of 

execution and high level of automation. Approach is generally 

applicable to all insoluble compounds within BCS. 
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METHOD 

 Spray-dried dispersions (SDDs) of gliclazide were produced 

using hydroxypropylmethylcellulose acetate succinate 

(HPMCAS-H, M and L grades) or copovidone S-630 as 

dispersion carriers under fully automated and controlled 

conditions.  

 The solid-state properties of prepared SDDs were 

characterized using X-ray powder diffraction (XRPD), 

scanning electron microscopy (SEM), modulated differential 

scanning calorimetry (MDSC) and Fourier transform infrared 

spectroscopy (FTIR).  

 Supersaturated solubility and dissolution rate of gliclazide-

SDDs were determined under non-sink condition in 20mL 

fasted state simulated intestinal fluid (FaSSIF, pH 6.5) using 

micro-dissolution tester (µDiss ProfilerTM).  

 The optimized gliclazide-SDDs were formulated into matrix 

tablets using CR grade HPMC as controlled release matrix 

polymer via direct compression on a Compaction Simulator 

(Stylcam 200R). Dissolution studies of matrix tablet were 

carried out using standard USP 34 apparatus 1 (basket) at 

stirring speed of 100 rpm in 900 mL of pH 6.8 phosphate 

buffer at 37 ± 0.5 ºC. 

XRPD analysis demonstrated the amorphous state of gliclazide 

within all SDDs (Fig.1). MDSC thermograms further confirmed 

the existence of single phase system with no phase separation 

up to 60% drug load (Fig.2). Supersaturated micro-dissolution 

testing of SDDs in FaSSIF (pH 6.5, non-sink) showed 

prolonged supersaturation state (up to 180 minutes) with 

solubility increases of 1.5 to 4.0 fold relative to crystalline drug 

under similar condition (Fig.3). Properties of the most desirable 

SDDs in terms of AUC ratio (i.e. AUC(SDD) /AUC(crystalline)) versus 

C180/Cmax were determined (see Table 1). 

Figure 1. X-ray diffraction patterns of crystalline 
gliclazide and spray-dried dispersions (SDDs) 

Figure 3. Comparison of dissolution profiles of 
crystalline gliclazide and spray-dried dispersions 
(SDDs) with (A) 20%, (B) 40% and (C) 60% drug 
loading in 20 mL FaSSIF (pH 6.5, non-sink) at 
stirrer speed of 300 rpm (n=3).  

  Cmax (µg/mL) Cmax ratioa C180 (µg/mL)b C180/Cmax AUC ratioc 
Gliclazide 312.12 - 298.56 - - 

20% GLC:AS-H 539.23 1.7 402.82 0.747 1.5 

40% GLC:AS-H 1089.59 3.5 1047.63 0.961 3.6 

60% GLC:AS-H 1002.11 3.2 917.60 0.916 3.2 

20% GLC:AS-M 1263.53 4.0 1211.43 0.959 4.2 

40% GLC:AS-M 1262.96 4.0 1255.81 0.994 4.1 

60% GLC:AS-M 884.75 2.8 871.81 0.985 2.8 

20% GLC:AS-L 1217.22 3.9 523.57 0.430 2.7 

40% GLC:AS-L 1127.14 3.6 648.71 0.576 3.0 

60% GLC:AS-L 717.5 2.3 622.71 0.868 2.3 

20% GLC:S-630 777.3 2.5 455.29 0.586 2.0 

40% GLC:S-630 561.73 1.8 379.97 0.676 1.5 

60% GLC:S-630 462.03 1.5 346.83 0.751 1.3 

Table 1. Solubility and stability characterization of SDDs with different 
drug loadings and polymeric carriers 

GLC: gliclazide, AS-H (M or L): HPMCAS-H (M or L), S-630: copovidone S-630 
a Cmax ratio is defined as Cmax of selected SDD divided by Cmax of crystalline drug. 
b C180 is defined as drug concentration at the end of the micro-dissolution test (180 minutes). 
c AUC ratio is defined as dissolution AUC of selected SDD divided by AUC of crystalline drug. 

Formulation F1   F2   F3 

% mg   % mg   % mg 

40% GLC:AS-H SDD 37.5 150     

40% GLC:AS-M SDD   37.5 150   

40% GLC:AS-L SDD     37.5 150 

HPMC K250 15 60   15 60   15 60 

Lactose 20 80   20 80   20 80 

MCC 27 108   27 108   27 108 

MgSt 0.5 2   0.5 2   0.5 2 

Total tablet weight 400   400   400 

Table 2. Compositions of studied gliclazide matrix tablets  

Figure 4. Comparison of dissolution profiles of SDD-loaded 
CR matrix tablets with marketed product (reference) in 900 
mL phosphate buffer pH 6.8, 37 °C using USP apparatus I 
(basket) at 100 rpm (n=3). 

Figure 5. Comparison of dissolution profiles of matrix tablets 
containing 40% gliclazide:HPMCAS-M SDD before and after 
6 months stability test in closed container at 25 °C and 60% 
relative humidity (f2 = 85). 

The dissolution stability study of SDD-loaded CR formulations 

showed no significant difference in dissolution rate and extent 

after 6 months of storage-stability testing at 25 °C/60% RH, 

indicating absence of any phase transformation from 

amorphous to crystalline form within the formulated matrix 

tablet (Fig.5).  

Figure 2. DSC thermograms of 
spray-dried dispersions (SDDs) using 
(A) HPMCAS-H, (B) HPMCAS-M, (C) 
HPMCAS-L and (D) copovidone S-
630 as matrix polymer with numbers 
on each thermogram representing (1) 
20%, (2) 40% and (3) 60% drug 
loading levels. 

Formulated SDD-loaded matrices exhibited  a range of dissolution 

profiles during a 13 hours in-vitro dissolution study (Fig.4). Two of 

the formulations were comparable to a marketed product which 

uses a more complex formulation (similarity factor f2 > 50).  


