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Selection of suitable polymer matrix to prevent precipitation during dissolution 
 
  Modification of API properties    Observation of the release of drug from   

  to enhance dissolution rate of API  the dosage by ATR-FTIR Imaging and MRI 
 

  Glass solution prepared by spray drying       
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PURPOSE 

IMAGING METHODS 

ATR-FTIR imaging recognizes crystallization in glass 

solution systems 

CONCLUSIONS 

FUNDING/GRANTS/ENCORE REFERENCE 

R6195 

Understanding of drug precipitation 
 

Attenuated total reflection (ATR) - FTIR Imaging 1, 2 

Shift of band 

1124 cm-1 to 

1134 cm-1  

Presence of band 1000 cm-1 

---- Crystalline API 

---- Amorphous API 

---- PVP 

        1300              1200             1100             1000               900 

                                               Wavenumber cm-1 

A
b

s
o

rb
a

n
c
e

 

0
.0

  
 0

.1
  
  
0

.2
  
  
0

.3
  
 0

.4
  
  
0

.5
 

Absorbance images during dissolution  
Glass solution 

PVP 

API 

Precipitation 

Shift of band 
----     5 min 

----   10 min 

----   15 min 

----   25 min 

----   75 min 

---- 300 min 

Shift of band 

Precipitation of API during dissolution 
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 IR spectra of crystalline and amorphous API 

Soluplus 

API 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

API + PVP + Croscarmellose 

API + Soluplus + Croscarmellose API + Soluplus 

API + PVP 

Penetration of 

water to the tablet  

BUT!!!!! 

Extremely slow 

release of API 

Enhance 

API release  

Extreme swelling of 

tablet 

Improve 

wettability of 

tablet 

Dissolution of tablets by MRI 

 

API + PVP 

Magnetic resonance Imaging (MRI) 

Poorly soluble drug 

dispersed in polymer matrix  

• Soluplus 

• PVP  

Ratio 1:3 (drug:polymer) 
 

Glass solution 

Effect of polymers on kinetic solubility of API 

Tablet Image FPA detector pixels Spectrum from one pixel Chemical images 

Unique band 

• Determination of water distribution in tablet 

• Mechanisms of dissolution, swelling, gel layer, erosion 

Slice of tablet 

Position of  

• diffusion front 

• errosion front 

Amorphous form of drug stabilized by 

polymer 

Mechanism of  

polymers dissolution 

• Swelling 

• Gel layer 

• Erosion and diffusion 

front 

Effect of additives What is the cause?  When?  Where? 

 

Fast dissolution of PVP 

Fast dissolving API 

Precipitation of API 

Local supersaturation 

• Quantitative information about the concentration of the individual components 

• Amorphous x crystalline form 

Tablet dissolution 

observed by 

Slow dissolution of Soluplus     

Gradually dissolving API 

Conformation of 

crystalline form 

of API after 

precipitation 

API-Polymer interactions3 

No  

precipitation 

Position of diffusion front  

Different water penetration rate for pure 

polymers and polymers in solid dispersion  

Presence of the poorly water-soluble drug 

Worse wetting properties   

Interactions of API-polymer in the glass solution 

---- Solid dispersion 

---- Physical mixture 

API + Soluplus 
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---- Solid dispersion 

---- Physical mixture 
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                              Wavenumber cm-1 

Water distribution images during dissolution  
Glass solution 

Similar water penetration 

rate 

No swelling, small erosion 

Different water 

penetration rate 

Extreme swelling 

Presence of disintegrant 

Enhancement of 

API dissolution  

Water penetration rate not the main control 

process for dissolution of poorly soluble drug 

Physico-chemical properties of polymer  

Mechanism of dissolution of polymers  

7 min 

74 min 

5 min 

22 min 

The application of methods (ATR-FTIR Imaging, MRI): 

• Effect of polymers on releases of API    

 PVP fast dissolution 

 Soluplus release API gradually  

• Identification of precipitation  

     (limitation of unique bands presence) 

• Local precipitation of API with PVP 

Selection of suitable polymers during screening → prevent precipitation 

Future plans 

• Different mechanism of release for base, acid, amphoteric drugs  

→ selection of polymers 

• Precipitation recognized by MRI 

• Prediction of the precipitation of API depending on the concentration of polymer 
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