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Hydrophobic drug molecules exhibit poor aqueous solubility, 

making it bioavailable has been a challenging task. 

 

Reduction in particle size results in an increase in surface area, 

which can increase the solubility and bioavailability 

 

Conventional Approach – Homogenization and Milling 

 

Simultaneous synthesis, stabilization and further processing 

into delivery systems, such as, thin film or liquid suspensions is 

possible via precipittation methods. 

Dealing with Hydrophobic Molecules 
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DISCOVERY MANUFACTURE 

FORMULATION 

Conventional Approach 

http://gehealthcare.typepad.com/photos/uncategorized/molecule_only.jpg
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Anti-solvent Particle Synthesis and Stabilization 

Combination of different cellulose and surfactants 

are being used to synthesize micro/nanoparticles 

in aqueous medium encapsulated by the polymers 

Drug Solution
Antisolvent 

containing polymers

Precipitation

Nanoparticles

Film formation

drug film 

Suspensions 
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Drug Solution
Antisolvent 

containing polymers

Precipitation

Nanoparticles

Anti-Solvent Particle Synthesis and Stabilization 

Advantages: 

 ease of use 

 easily from uniform particles 

Disadvantages: 

 Water removal 

 Scale up precipitation 

Coagulation

CondensationNucleation
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Celluloses Used  

Cellulose ethers 

Hydroxypropyl Methyl cellulose 

(HPMC) 

Hydroxyethyl cellulose 

(HEC) 

Methyl Cellulose 

(MC) 

sodium dodecyl sulfate (SDS) 

  

http://upload.wikimedia.org/wikipedia/commons/a/ae/SDS-2D-skeletal.png
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Drug molecules under study 
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(a) FNB stabilized with MC; FNB stabilized with MC and SDS  

(b) GF stabilized with HPMC; GF stabilized with HPMC and SDS 

 

Dynamic light scattering of stabilized suspensions 
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Particle Size Distribution of stabilized suspensions 
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Rate of settling as a function of time for drug suspensions 
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Zeta potential and Melting point analysis 
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Drug Particle Morphology  

FNB/HPMC/SDS FNB/HPMC 

GF/HEC/SDS GF/HEC 
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Raman spectroscopy analysis for FNB particles  

HPMC 

FNB 

FNB/HPMC/SDS 

C-O stretching  

C=O stretching 

C-H stretching  

(FNB) 
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Raman spectroscopy analysis for GF particles  

C=O stretching 
C-H stretching  

GF/HPMC/SDS 

GF 

HPMC 

(GF) 
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Film formation followed by anti-solvent synthesis   

Drug Solution
Antisolvent 

containing polymers

Precipitation

Nanoparticles

Film formation
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Drug Solution
Antisolvent containing polymers 

(HPMC, SDS, PVP)
HPMC Solution

1

Precipitation

Micro-particles

Film Casting

HPMC Solution

2

Integrating anti-solvent precipitation/film casting  

 

Adding HPMC Solution 

into Drug suspensions 

Stage 1 

or 

Stage 2 ? 
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Effect of concentration of HPMC/PVP on particle size 
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Approach to integrating anti-solvent precipitation/film casting  

 

Drug Solution
Antisolvent containing polymers 

(HPMC, SDS, PVP)
HPMC Solution

1

Precipitation

Micro-particles

Film Casting

HPMC Solution

2

Stage 2 was selected  

because it led to smaller particle size   



23 

Top surface 

Cross section 

Film formation followed by anti-solvent synthesis   

GF-loaded polymer film with high concentration of HPMC (84 wt%) 

Bottom surface 
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Film Formation  Followed by Anti-solvent Synthesis 

Top surface 

Cross section 

GF-loaded polymer film (GF: 28.4%, HPMC: 50.6%, PVP: 13.1%, SDS: 7.9%) 
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XRD and AFM Analysis of Films    

XRD analysis AFM surface Topography 
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blank film 

Pure GF 

GF film (27.8%GF) 

GF film (36.5%GF) 

Raman Spectroscopy of Films 

C-H stretching  
C=o stretching  
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600 x 800 m 

600 x 800 m 

Chemical Imaging GF 28.4 wt% 

GF 36.5 

wt% 

 

Optical  Imaging GF 28.4 wt% Cross Section 

Raman mapping analysis 
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Summary 

Anti-solvent synthesis of micro scale drug particles with simultaneous 

stabilization with cellulose ether and SDS reduced the average particle 

size  

 

Zeta potential measurements showed that the suspensions were close 

to agglomeration rather than thermodynamically stable.  

 

API encapsulated films were cast from stabilized suspensions  
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