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Latin America's largest softgel producer with facilities in 
Brazil, Colombia and Venezuela, and exports reaching 
more than 43 countries worldwide. 
 
Deep knowledge in gelatin formulation and an impressive 
scientific expertise in softgel technologies. 
 
Specialized in innovative softgel associated technologies 
such as UnigelTM, VersagelsTM, G- tabsTM & 
GummygelsTM 
 
Experience with more than 500 softgel formulations, 
partnering with Big Pharma players, Generic Companies in 
high regulated markets, Start-up companies; among 
many others. 



Follow us 
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2. Quality by Design (QbD) Approach 

for Softgels. 
        2.1. Reference Product Characterization. 
        2.2. Target Product Profile and Critical Quality 

Attributes.  
        2.3. Material Selection. 
        2.4. Shell Formulation. 

 

3.     Summary and Conclusions. 

 

4.     Q&A Session. 

Introduction  
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Soft Gelatin Capsules (SGC) 
Soft capsules are a single-unit solid dosage form, consisting of a liquid or 
semisolid fill enveloped by one-piece hermetically sealed elastic outer shell. 

 

Tablets!!! 
Capsules!!! 
Pellets!!! 

Confidential  
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Challenges during SGCs Development 

Confidential  
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× Manufacturing process is difficult  to reproduce at lab-scale. 

 

× Migration phenomena that when equilibrium is reached, modify 
composition of both fill and shell. 

Primary drying Secondary drying 

Immediately after 
encapsulation 

After primary drying After secondary drying 
(equilibrium) 

PEG fill 
~16% 

Shell ~20% 3 

3 

3 

2 

2 

1 

1 

3 

PEG fill 
~1-2% 

Shell ~35% 

PEG fill 
~8% 

Shell ~10% 

Mixed MC  
triglycerides 

fill ~2-4% 

Shell -10% 

MCT/LCT 
fill - 0.1% 

Shell - 10% 

Mixed MC  
triglycerides 

fill ~4-6% 

Shell ~25% 

Mixed MC  
triglycerides 

fill ~0.15% 

Shell ~35% 

MCT/LCT 
fill - 0.1% 

Shell - 30% 

MCT/LCT 
fill - 0.1% 

Shell - 35% 



The QbD approach 
Reference Product 
Characterization 

Source. www.drugregulations.org 
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× Printing, solvents and lubrication 
× Shell Thickness. 
× Effect of water uptake on weight variation. 

API SOLID STATE 

COMPOSITIONAL 
TESTING 

MANUFACTURING 
PROCESS 

PRODUCT 
 PERFORMANCE 

× Polymorphism. 
× Particle Size Distribution. 

× Amount of excipients in the original formulation. 
× Amount of excipients after equilibrium. 
× Thermal analysis for shells.  
× Gelatin: MWD, Isoelectric point, pH. 

× Dissolution Profiles 
× Effect of Stability on cross-linking. 
× Effect of stability on migrations. 

Reference Product Characterization 

Confidential  
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Most Common Physical Defects for SGCs 

Confidential  
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The QbD approach 
QTPP and CQAs for Soft Gelatin Capsules 

Quality Attributes  
of the Drug Product 

Target CQA? Justification 

Identification Positive Yes 
Affects safety and efficacy but 

normally is controlled by 
appropriate quality practices 

Assay 100% of label Yes Affects safety and efficacy 

Content Uniformity 
Compendial 
Requirement 

Yes Affects safety and efficacy 

Dissolution 
Product 

Requirement 
Yes Can impact bioavailability 

Another 
Attributes 

Color 
Acceptable to 

patients 
No It does not affect safety or efficacy 

Size and Shape Patients / RLD No 
For generic products there are new 

requirements 

Odor No unpleasant No Typical odor for gelatin (bottles) 

pH Specific Range Yes/No? Can affect API and gelatin stability. 

Clumping Not significant Yes/No? If severe, can produce leakers 

Water Content Product Specific Yes/No? Potential crystallization issue 

Weight Variation 
No significant 

changes 
Yes/No? If severe, can produce leakers 
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1. Introduction  

2.4. Shell Formulation. 
 

3.     Summary and Conclusions. 
 

4.     Q&A Session. 

 

Quality by Design (QbD)  
approach for Softgels. 
        2.1. Reference Productc 
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2.2. Target Product Profile and Critical 
Quality Attributes. 
 
 

2. 
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2.3. Material Selection. 



Materials selection 
Besides impact of DS attribute  on chemical stability, we also need to consider impact of 
gelatin and excipient attributes on physical stability of soft gelatin capsules. 

Gelatin and Excipient Attributes  
(API not included) 

CQAs 

Gelatin Raw Material Leakers Clumping 
Mass 

Migration  
Hardness 

Fill and 
Shell 

Moisture 

Disintegration 
/ Dissolution 

Assay Impurities 

Hydrolysis Type (A, B)                 

Viscosity                 

Molecular Weight Distribution           x     

Excipients Leakers Clumping 
Mass 

Migration  
Hardness 

Fill and 
Shell 

Moisture 

Disintegration 
/ Dissolution 

Assay Impurities 

Chemical Structure               x 

Reactive Impurities           x     

Molecular Weight                 

Particle Size Distribution                 

Confidential  
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