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SPDS & AAPS
Ongoing Cooperation & an Enduring Collaboration

• > 10% of AAPS members belong to the AAPS 
Dissolution Community.

• Webinars
• The Role of Dissolution in Continuous Manufacturing.

• PBBM to Improve Drug Product Quality.

• Co-organize workshops with SPDS-US.

• Many Cutting-Edge Dissolution Papers 
Published in AAPS Journals
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Dissolution, Disintegration
Methods, Media, & Apparatus



What are some of the challenges?

• Background: Dissolution Profile Similarity Assessment.
• Challenge: Global recognition of Clinically Relevant Diss Specs & Safe Space.

• Clinically Relevant Dissolution Specifications & Safe Space.

• Bioequivalence Safe Space

• When is the Safe Space “Not Safe”?
• Challenge: PBBM Input Function & Variability in Predictions.



What are some of the challenges?

• Background: Dissolution Profile Similarity Assessment.
• Challenge: Global recognition of Clinically Relevant Diss Specs & Safe Space.

• Clinically Relevant Dissolution Specifications & Safe Space.

• Bioequivalence Safe Space

• When is the Safe Space “Not Safe”?
• Challenge: PBBM Input Function & Variability in Predictions.



Gold
Standard



Target Profile

Or Equivalence Region
(pre-defined acceptance criteria)

Safe Space Concept: One-sample equivalence test.

The dissolution profile of 
the TEST product should be 
generated under the same 
experimental conditions 

that was used to establish 
the safe space (QC or 

“biorelevant”)
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Clinically Relevant Dissolution Specifications

• CRDS: links a product’s performance to the in vitro dissolution 
specification.

• Therefore, it has appropriate discriminating power.

• Alleviates major concern: unknown sensitivity of the dissolution spec to 
detecting changes in the drug product (think – false positive & false negative).

• False Negative = Not detecting changes in the drug product that could result in product 
batches released that are not consistent with pivotal batches used to establish product 
safety & efficacy.

• Common Approaches for Establishing CRDS & Dissolution Safe Space
• “Traditional” in vivo bracketing (IVIVC Level A, IVIVC Level C, IVIVR)

• Bioequivalence (“mapping and “side batch” approach)

• PBBM (Physiologically based Biopharmaceutics Models)
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PBBM BE safe space supersedes f2 similarity. 
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When is the Safe Space “Not Safe”? 
PBBM Inputs

API
• Dose, Log P, Particle Size, Solubility

(aqueous & biorelevant)

Formulation
• Dissolution, hardness, disintegration

time, precipitation time.

Physiology
• “default” parameters

• Gastric transit time, pH, water content

Pharmacokinetics
• Disposition = Intravenous Data.

Input variability & 
unreliability result in less 
confidence in the extended 
safe space estimate



Effect of Particle Size and Dose
Non-Sink Dissolution Conditions

• Confinement = dissolved drug accumulates 
closer to the undissolved particle than some 
infinite distance in the bulk, allowing for a 
buildup of local concentration to form around 
each solid particle, i.e., non-sink conditions. 

Particle-Size, Dose, and Confinement Affect Passive Diffusion Flux Through 

the Membrane Concentration Boundary Layer. P.D. Sinko, N. Salehi, T. 
Halseth, P.J. Meyer, G.L. Amidon, R.M. Ziff, G.E. Amidon (submitted).
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Bio-Predictive Dissolution is Required for PBBM to 
Ensure the Integrity of the Safe Space Prediction



Precipitation Time

Ch 13, Disintegration, Dissolution and Drug Release, Raimar
Lobenberg, Daniela Amaral Silva, Martin 8th Edition (2023).

Transfer Dissolution Model – GI Simulator System

What if no accumulation of drug 
occurs in any one plug and critical 
supersaturation never occurs?



Solubility
Formulation Dependency: Amorphous Solid Dispersions

Spring & Parachute Approach



Other Challenges & Future Opportunities (I)
Pharma 4.0 (data driven manufacturing).

• Real Time Release Testing (RTRT) within the Process Analytical 
Technology framework or use of Machine Learning methods (e.g., 
ANNs).

• Goal: reducing tests in standardized instruments that are labor- and time-
intensive.

• Example: NIR and/or Raman spectra with regression analysis predict 
dissolution.

• Moisture content, compression force, mixing shear forces, feed frame and blender 
speeds, API content.

• Challenge: Applying a single PAT tool may not be sufficient to predict 
dissolution.

• May need multiple inputs, which requires something more sophisticated (e.g., ANNs) 
than linear regression models





Other Challenges & Future Opportunities (II)
Model-Integrated Bioequivalence Evaluation

• Complex generic drugs 

• Implants

• Long-acting injectables

• Oral (IR, MR).

• Goal: To untangle complicated 
input functions (absorption, 
release, dissolution rate), 
considering flip-flop kinetics & 
diverse patient populations.



Other Challenges & Future Opportunities (II)
Model-informed BE evaluation strategies for long-acting injectable products

It is not practical to perform a single-
dose crossover BE study on LAI.
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Source: X. Chen, Uppsala University.



Takeaways

• AAPS and SPDS should continue to explore ways to collaborate and 
strengthen our ties.

• Improve global regulatory recognition of Clinically Relevant 
Dissolution Specifications & the concept of Safe Space (the gold 
standard equivalence region).

• Need to balance sensitivity analysis (a sort of fudge factor) with more 
robust models of inputs and the variability of API (dose, solubility, 
particle size distribution) and formulation (dissolution, hardness, 
disintegration time, precipitation time).

• For complex generics, more sophisticated population-based PBBM 
model-informed approaches should be developed & utilized.
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