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Absorption and BE: All Sites 
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Oral Products 



Conflation of the Terms* 
 

Drug 

Drug Product 

 
*this ambiguity reaches back as far as Section 6 of the Pure Food and Drug Act of 1906, 
 which defines “drug” as “any substance or mixture of substances intended to be used for the 
 cure, mitigation, or prevention of disease of either man or other animals,” 
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Fasted  & Fed GI Motility Patterns 

Fasted Fed 



Early Studies on Motility Phase Dependent Gastric 
Emptying  & Intestnal Transit 



Early CAT Model  (Cimetidine)* 

* Oberle, cited 



Motility & Phase Dependent Plasma Levels 



Motility Dependent Gastric Emptying 



Evolution of CAT Models 1990’s 



Dispersion and CSTR Approaches* 

*Yu, L. Et. Al.  Adv. Drug Delivery, op. cit.. ( 



Elaboration of CAT Models 

Intestinal Motility 
• Fasted State 

– Segmental 

– Peristaltic 

• Fed State 

 



Stomach Functional Parts 



Fasted State Gastric Emptying 1990 (200 ml) 



Fasted State Gsastric Emptying (Motility) Variation 



Fast Forward to 2016 



Dose Time (to)Relative to Fated State Phase  



Simulated BE Trials: Gastric Emptying Variation in 
Plasma levels as a Function of to*  

*to Dose relative to motility phase 



What about the GI Input? 



Dissolution of Clinical Dosage form  
(800 mg Dr. Reddy’s Reference Listed Drug(RLD)) 

800mg intact tablet dissolution in pH 6.5, 10 mM HCO3 buffer (15% CO2 & 
total buffer concentration of 14 mM). USP 2 apparatus, 50 rpm & 37 C 

Bulk 
Volume, ml 

Extent of 
dissolution 

Time to dissolve 

50% dose, min 

Time to 100%, 
min 

500 105% 13 80 

900 102% 10 60 

100% dissolved  10 min 

USP Test: pH =7.2 50mM Phoshate 
50 RPM paddle (Apparatus 2) 
Not Less Than 80% dissolved in 60 min 



Transition to in vivo relevance  

USP iPD 



Extending The Biowaivers via iPD?  

• BCS Class I:   Slower Dissolution? 

• BCS Class III :  Quantative same, Qualitative Similar 

• BCS Class II & IV:  SubClasses A,B, C 



BCS Subclass: Absorption Profile 

API 

• A= Acid 

• B=Base 

• C=Neutral 



BCS SubClasses 

BCS Class 0.1 N HCl pH 6.5 Permeability Media* 

I High High High PIB** 

IIa Low High High 15 and 30 min in PGB**  then PIB** 

IIb*** High Low High 15 or 30 min in PGB** , then  PIB** 

IIc Low Low High Dissolution 15 and 30 min in PGB** ,  
Then PIB** +  surfactant to match in vivo 
solubilization 

III High High Low Same as I 

IVa Low High Low Same as IIa   

IVb** High Low Low Same as IIb** 

IVc Low Low Low Same as IIc     
  



A Key to Prediction is the Input ,I(t),  
Concentration of Drug at the 

Absorbing Site(s) 
 




