
1Confidential

The Link Between the Human 

Gastrointestinal Tract and Oral Drug 

Absorption: Theory and Case 

Example

Breakthroughs that change patients’ lives ®

5th FDA/PQRI Conference on Advancing Product Quality: Advancing Quality 
& Technology of Future Pharmaceuticals– December 1st, 2021 – Bart Hens
Bart.hens@pfizer.com

mailto:Bart.hens@pfizer.com


Outline

● The aspiration technique to link luminal and systemic behavior of 
orally administed drugs

● Impact of physiology on the behavior of the poorly soluble drugs 
(class 2):

○ Atazanavir (weak base)



What happens after oral intake of a drug?
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Gastric motility

Van Den Abeele et al. - doi: 10.1016/j.ejps.2016.08.060.



How to measure intragastric motility?  High Resolution Manometry (HRM)

X-RayIntubation



In vivo evaluation?
• Samples in function of time

• blood  pharmacokinetics

• stomach- / intestinal samples 

 intraluminal drug concentrations
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Aspiration of fluids and determining drug concentrations to evaluate drug release



Case example: Atazanavir – weak base



Atazanavir: weak basic compound
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Hypothesis: Coca-Cola® may increase the intestinal absorption of atazanavir

pH 2.5
240 mL – 101 calories

pH 7
240 mL – 0 calories

 (i) Acidity and longer gastric residence time due to the calories will increase 
atazanavir’s concentration in the stomach, 

 (ii) due to the calories, gastric emptying will be delayed resulting in more 
sustained supersaturated concentrations, 

 (iii) resulting in higher systemic exposure
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Positioning of the catheters



14

Positioning of the catheters



Manometry to record gastric motility
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Systemic plasma exposure 

Mean ± SEM, n=5
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Gastric solution concentrations & pH profiles

Mean ± SEM, n=5
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Intestinal solution and total concentrations & pH profiles

Mean ± SEM, n=4
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Intestinal solution and solubility & Degree of supersaturation (DS)

Mean ± SEM, n=4
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HRM motility data: delayed gastric MMC phase 2 contractions 
after administration of Coca-Cola®

Mean + SD, n=5
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Take-home message

• The aspiration technique reveals the luminal behavior of 
orally administered drug products and can link this with 
systemic exposure

• Suitable for different prandial states, different formulations  
and in combination with co-administered drug products 

• Data can be used to optimize and validate in vitro and in 
silico tools
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More case examples:

Hens B, Masuy I, Deloose E, Mols R, Tack J, Augustijns P. Exploring the impact of real-life dosing conditions on 
intraluminal and systemic concentrations of atazanavir in parallel with gastric motility recording in healthy 
subjects. Eur J Pharm Biopharm. 2020 May;150:66-76. doi: 10.1016/j.ejpb.2020.02.014. Epub 2020 Feb 28. PMID: 
32113916.

Augustijns P, Vertzoni M, Reppas C, Langguth P, Lennernäs H, Abrahamsson B, Hasler WL, Baker JR, Vanuytsel T, 
Tack J, Corsetti M, Bermejo M, Paixão P, Amidon GL, Hens B. Unraveling the behavior of oral drug products inside 
the human gastrointestinal tract using the aspiration technique: History, methodology and applications. Eur J 
Pharm Sci. 2020 Dec 1;155:105517. doi: 10.1016/j.ejps.2020.105517. Epub 2020 Aug 18. PMID: 32818656.
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