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Suggested API & formulation properties and data/evidence that can justify dissolution 
as non-critical to absorption (low to very low risk), but with caveats in red text 
indicating risk
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Low 
Permeability

BE over a wide range of 
dissolution (PK studies or 
PBPK modelling)

BE supported by validated 
biorelevant methods

Long Tmax

Discrimination can still be 
observed, but has no in vivo 
implication

Food effect if observed (due to 
longer gastric emptying 
and/or solubilization) could 
elevate risk

Rapid 
dissolution

Rapid dissolution

Rapid disintegration

Linear PK

Short Tmax (not always)

Discrimination unlikely except 
for DCS IIb compounds

pH dependent solubility 
(basic drugs) rendering 
precipitation in small 
intestines could elevate risk 
level for PPI users

Food effect could elevate risk 
level, especially for DCS IIb

Discrimination observed for 
DCS IIb such API PS

pH independent 
solubility (acid 
or basic)

BE over a wide range of 
dissolution (PK studies or 
PBPK modelling)

BE supported by validated 
biorelevant methods

pH independent dissolution

No food effect observed

Minimum PPI effect

Discrimination can still be 
observed

Food effect if observe could 
elevate risk level, especially for 
DCS IIb
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Case Study 1

A rapidly disintegrated tablet that gives 

similar bioavailability across all strengths 

and exhibits correlation and similar 

discrimination power between 

dissolution and disintegration 
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A safe space covered by the highest and lowest dose strengths is supported 
by (1) similar human PK covering the extreme dose ranges and (2) a wide 
range of dissolution profiles from multiple dose strengths
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Correlation between dissolution and 
disintegration from PSBs were observed
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Both dissolution and disintegration show discrimination against two 
variables, with a common variable of solid fraction

Company confidential 8



Summary of Case Study 1
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• Rapid disintegration tablets

• Similar PK results covering the entire dose strengths justify a very low biopharmaceutics risk, 
despite an insoluble molecule

• Disintegration in place of dissolution was granted based on the entire data package, including

• Formulation design

• Correlation between dissolution and disintegration

• Similar discrimination power of both dissolution and disintegration



Case Study 2

BE over a wide range of formulations 

(tablets and suspensions) for a  BCS IV 

drug with long Tmax .  No discrimination for 

the pediatric suspensions after exhausted 

effort
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Human BE results (AUC, Cmax and Tmax) were observed from all three tablet 
strengths, despite a wide range of dissolution profiles, indicating dissolution 
within the range studied not critical to absorption. 
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In vitro release In vivo results

Highest dose strength, low fat

Intermediate dose strength, low fat

Lowest dose strength, low fatLowest dose strength

Intermediate dose strength

Highest dose strength



Non-criticality of dissolution over an even wider range was supported by BE 
results between pediatric power and tablet of the highest strength
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Hypothetical powder profile
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Based on the favorable BE results between tablets and power formulations, 
dissolution is shown not critical to absorption, and a very low biopharmaceutics 
risk for this family of formulations can be justified.  

Discrimination for the power formulation is not necessary and unlikely. Perhaps 
neither dissolution nor disintegration is required. Instead, a dispersion test can be 
used instead.

Reality: we were asked to develop a discriminating method for the pediatric 
powder formulation, but with no success (as expected based on the formulation 
design with a large surface area and supported by selected data below)



Surfactant is required to achieve complete release in all thee pHs, yet, even a very minute 
amount of surfactant leads to rapid dissolution primarily due to the large surface areas of 
the pediatric powder.  Discrimination is expected unlikely. (see next slide) (App2, 25 rpm)
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Effort to test two most likely variables, drug load (DL) and surfactant load (SL), failed to 
show discrimination withing 20% of DL (blue profiles) and SL (blue profiles)(App 2, 25 
rpm).  Only variations with >> 20% showed discrimination, but it’s not meaningful.
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Case Study 3 
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• PBPK modelling showed BE over a reasonably wide range of dissolution 
profiles for a BCS III molecule

• No discrimination observed after exhausted/excess effort. 



Using PBPK modelling to widen dissolution specifications lower than 
pivotal/commercial batches and without a non-BE lot  
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PBPK



Summary of Discrimination Studies (Zero discrimination observed after 

exhaustive effort twice)
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Summary of Case Study 3
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• A wide dissolution range covered by PBPK can be considered a safe space → biopharmaceutics 
risk can be reduced from medium to low, perhaps not very low due to lack of extensive in vivo 
studies

• A simple dissolution method can be used even if complete release is achieved in 45 minutes

• Disintegration may be a stretch given lack of extensive in vivo studies



Contents

1
Suggested data package and evidence for low to 
very low biopharmaceutics risk 

2 Case studies 

3 Summary

Company confidential 20



Suggested API & formulation properties and data/evidence that can justify 
low to very low bio risk, but with caveats in red text indicating potential risk
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Low Permeability Rapid Dissolution pH independent solubility

Very low BRA Human BE over a wide range of dissolution profiles

Low or Very Low 
BRA?

In silico models support BE over a wide range of dissolution profiles
Some in vivo data

Low BRA • BE supported by “validated” biorelevant tools
• Limited in vivo data

Risk that might 
need to be 
mitigated 
through 
additional 
studies

Food effect if observed (due to 
longer gastric emptying and/or 
solubilization) could elevate risk

pH dependent solubility 
(basic drugs) rendering 
precipitation in small 
intestines could elevate risk 
level for PPI users

Food effect could elevate 
risk level, especially for DCS 
IIb

Discrimination observed for 
DCS IIb such API PS

Food effect if observe could 
elevate risk level, especially for 
DCS IIb

Discrimination observed for DCS 
IIb such API PS



Thank You
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