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PURPOSE RESULTS 
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Study confirms the successful application of  selected SDD-

based HPMC matrix tablet as an effective way to increase the 

dissolution rate and extent of a water-insoluble drug intended 

for controlled release delivery while maintaining the 

supersaturation state within the hydrated gel matrix during 

prolonged dissolution period. Use of scalable SDD technology 

in combination with conventional CR hydrophilic polymers 

provides an alternative platform for the development of oral 

controlled release system of  insoluble compounds described in 

BCS.  

The authors would like to thank Ashland Specialty Ingredient 

R&D Pharma (Wilmington, DE) for their technical support and 

valuable input during this study. 

METHOD 
 Spray-dried dispersions (SDDs) of glipizide (20%, 40% and 

60% w/w drug load) with polymer carrier hydroxypropyl-

methylcellulose acetate succinate (HPMCAS-H, M and L 

grades) or copovidone S-630 were prepared using GEA 

Niro A/S spray dryer with a 1.0 mm two-fluid nozzle, 

operated in an open cycle configuration under pre-

determined process conditions.  

 The solid-state properties of prepared SDDs were 

characterized using X-ray powder diffraction (XRPD) 

analysis, scanning electron microscopy (SEM) and 

modulated differential scanning calorimetry (MDSC).  

 The solubility and dissolution rate of SDDs and crystalline 

drug were obtained  under non-sink dissolution testing in 20 

ml fasted state simulated intestine fluid (FaSSIF, pH 6.5)  at 

37 ºC using micro-dissolution tester (µDiss ProfilerTM) with 

cross stirrer speed of 300 rpm.  

 SDDs displaying stable supersaturation were formulated 

into hydroxypropyl methylcellulose (HPMC) matrix tablets 

using crystalline drug in the similar matrix as reference. 

Dissolution studies were carried out using standard USP 34 

apparatus 2 (paddle) at stirring speed of 50 rpm in 900 mL 

of pH 6.5 phosphate buffer at 37 ± 0.5 ºC (see Table 2 & 

Figs 3-4). 

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

Figure 2. Comparison of dissolution profiles of 
crystalline glipizide 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).  

XRPD analysis demonstrated the amorphous state of glipizide within SDDs (Fig.1), and MDSC thermograms 

confirmed the existence of single phase system with no phase separation up to 60% drug loading level (data 

not shown). Supersaturated micro-dissolution testing of SDDs in FaSSIF showed prolonged supersaturation 

state (up to 180 minutes) with solubility increases of 5.2 to 13.9 fold relative to crystalline drug under same 

conditions (Fig.2). Results of the most desirable SDDs in terms of relative dissolution AUCs (AUC (SDD) /AUC 

(crystalline)) versus stable supersaturated concentration ratio (C180/Cmax) were determined (see Table 1). 

Formulation composition of matrices and their dissolution profiles are provided in Table 2 & Figures 3 & 4. 

 

Figure 3. Comparison of dissolution profiles of tablet 
containing glipizide spray-dried dispersion (F5) versus dry 
blended mixture of crystalline glipizide with polymer (C1) 
(left) and scanning electron microscopy of the cross section 
of CR tablets made of (A) glipizide-SDD and (B) crystalline 
glipizide (right) (n = 3). 

Figure 4. Comparison of dissolution profiles of glipizide 
(GLP) from matrix tablet containing SDDs based on 
different polymeric carrier (HPMCAS-M and HPMCAS-L) 
and different drug loading levels (20% and 40%) (n=3). 

Formulation F5 F6 F7 C1 
  % mg   % mg   % mg   % mg 

20% GLP:AS-M SDD 16.67 50 
20% GLP:AS-L SDD 16.67 50 

40% GLP:AS-M SDD 8.33 25 
Crystalline glipizide 3.33 10 

HPMCAS-M 13.33 40 
HPMC K1500 15 45 15 45 15 45 15 45 

Lactose 20 60 20 60 20 60 20 60 
Microcrystalline cellulose 47.83 143.5 47.83 143.5 56.17 168.5 47.83 143.5 

Magnesium Stearate 0.5 1.5 0.5 1.5 0.5 1.5 0.5 1.5 
Total tablet weight   300     300     300     300 

Table 2. Compositions of studied glipizide matrix tablets 

  
Cmax 

(µg/mL) 
Cmax 

ratioa 
C180 

(µg/mL)b C180/Cmax 
AUC 

ratioc 

Glipizide 22.2 - 22.2 1.000 - 
20% GLP:AS-H 246.6 11.1 226.1 0.917 13.7 
40% GLP:AS-H 279.6 12.6 278.9 0.998 16.3 
60% GLP:AS-H 237.2 10.7 237.2 1.000 13.9 
20% GLP:AS-M 308.4 13.9 307.0 0.996 18.2 
40% GLP:AS-M 299.3 13.5 296.8 0.992 17.7 
60% GLP:AS-M 262.0 11.8 259.7 0.991 15.4 
20% GLP:AS-L 293.4 13.2 26.1 0.089 6.0 
40% GLP:AS-L 281.9 12.7 194.7 0.691 15.0 
60% GLP:AS-L 231.9 10.4 224.1 0.966 13.5 
20% GLP:S630 233.6 10.5 135.5 0.580 9.8 
40% GLP:S630 139.1 6.3 98.3 0.707 6.7 
60% GLP:S630 115.4 5.2 101.3 0.878 6.1 

a Cmax ratio is defined as Cmax of selected SDD divided by Cmax of crystalline glipizide. 
b C180 is defined as drug concentration at the end of the dissolution test (180 minutes). 
c AUC ratio is defined as AUC of selected SDD divided by AUC of crystalline glipizide. 

Table 1. Characterization of glipizide-SDDs 

The goal of this study was to develop amorphous solid 

dispersion-based CR matrix tablet using automated spray dryer 

and compaction simulator, in order to enhance both rate and 

extent of dissolution of BCS Class-II model compound 

(glipizide) while maintaining a stable supersaturation state 

within the hydrated matrix during 20 hours dissolution study. 

The unique features of supersaturated matrix system and 

potential precipitation inhibition mechanism are investigated. 

Schematic representation of potential structural transformation 

of amorphous system (SDD) to stable, unstable or crystalline 

forms within the supersaturated hydrated matrix during 

dissolution is shown below. 

CONCLUSION 


