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Challenges with Oral Delivery of Peptides 
Gastrointestinal (GI) tract
A dynamic and harsh milieu

Variability of residence time, pH, Volume 
fluids, Enzymes, Fasted/Fed situation etc.

Stomach
• pH ~ 1-4
• Digestive 

enzymes

Small intestines
• pH ~ 5.5-7.5
• Digestive 

enzymes
• Bile

Colon
• pH ~ 5-7
• Microbiota
• Low water 

content

Stability?
Solubility?

Low Permeability/
Absorption ↓ due to 
interaction with food



Peptide oral delivery challenges require a 
collaborative approach
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Molecular Design – Making gut stable and permeable 
peptides 
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Molecular Design – Food Effect liabilities 

Major physiological responses and changes in the luminal 
physicochemical characteristics after meal intake.



Can we mitigate food effect of peptides by 
Molecular Design? 

Summary of Food Effect of selected Compounds 

Peptide A Peptide B

• Structurally similar peptides with different extent of 
negative food effect provided an opportunity to better 
understand negative food effect

• Point mutants of peptides were available to better 
understand which functional groups could influence the 
negative food effect to peptides 



Potential Causes of Food Effect For 
Peptides 



Bile Mediated Interactions for selected 
Peptides 

µFlux setup

Peptide C
Peptide A

Peptide A Peptide C

µFlux was able to pick the 
ranking of bile mediated 
interactions for selected 

Peptides 



Flux of Point Mutants 

• Little impact of bile concentration on flux 
for 3 out of 4 variants of Peptide C

• Flux of Peptide F is sensitive to fasted vs 
fed bile concetrations



Enabling Oral Delivery of Peptides 
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Technology Overview Enabling 
Oral Delivery of Peptides 

Chen et al. Theranostics 2022; 12(3):1419-1439. doi:10.7150/thno.6174



Oral Delivery of Peptides via Absorption 
Enhancer Technology

Maher & Brayden. Adv Drug Deliv Res 177, 113925 
(2021) 



Absorption Enhancement of Synthetics – 
Size Matters!

Figure adapted from Enteris BioPharma website
https://enterisbiopharma.com/wp-content/uploads/2020/02/EBP_Corporate-Overview_February-2020.pdf 

https://enterisbiopharma.com/wp-content/uploads/2020/02/EBP_Corporate-Overview_February-2020.pdf


Formulation Optimization – Co-release Drug 
and Peptide 

Salama, P. et al. Pharmaceutical Compositions and Related Methods of Delivery WO 2010032140, 2010



Translation from In vitro to In vivo

• Poor translatability from in vitro or pre-clinical models to humans

• Non-rodent species (dogs, monkeys, minipigs) used for developing AbE formulations

• Enhan. Ratio in humans often unavailable (very low oral BA of non-AbE formulations)



J&J Peptide AbE Formulation Development



AbE Selection and Dose Evaluation in Rats



Co-Formulation of J&J Peptide and NaC10 in Tablets



Oral AbE Solid Formulation in Dogs



Clinical Data of J&J Peptide AbE Formulations

• J&J Peptide DR Tab AbE shows ~7x AUC↑ than oral 
solution under fasted conditions



PBBM of Oral JNJ Peptide AbE Formulations



Lessons Learned from J&J Peptide Oral 
Product Dev
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