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Transbuccal delivery of peptides

with the suction patch
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Brit Med J, 1923

One patient, responded once

Insulin was first extracted in 1921

Oral delivery of proteins/peptides
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Oral delivery of peptides

Chemical means

Maher S et al. Adv Drug Deliv Rev 106 (2016) 277-319.

- Enteric coating

- Protease inhibitors

- Permeation enhancers
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Oral delivery of peptides

Luo Z et al. Adv Drug Deliv Rev 175 (2021) 113814.

Physical means



Transbuccal delivery of peptides

Easily accessible

Low chemical & enzymatic degradation

Thin epithelium (500 – 800 µm)

Nonkeratinized epithelium

No first-pass metabolism

High epithelial turnover rate

Low penetration of large molecules

Washout

Low adhesion

High potential but 

limited success

Granular cell layer

Spinous cell layer

Basal membrane
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Transbuccal delivery of peptides
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Transbuccal delivery of peptides

Human volunteers, 30 min application

J Pharm Sci 1983
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Transbuccal delivery of peptides

Gutniak MK  et al. Diabetes Care 19 (1996) 843-848.

Bioadhesive buccal tablet applied above the gingiva for 4.5 h

Sodium taurocholate

1996

Cmax 120 pmol/L
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Transbuccal delivery of peptides

Acetabulum

Infundibulum

Orifice

② ④
③

Drugs

Excipients

Enhanced drug permeation via mucosal 

stretching

⑤

①

A B

C

Luo Z et al. Sci Transl Med 15 (2023) eabq1887.
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Buccal delivery of peptides

Luo Z et al. Sci Transl Med 15 (2023) eabq1887.



11

Transbuccal delivery of peptides

Permeation enhancers

Ex vivo – fresh porcine buccal mucosa – Cy5
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Transbuccal delivery of peptides

Ex vivo – fresh porcine buccal mucosa – Cy5

C10
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Transbuccal delivery of peptides

Klein  D et al.  J Control Release 377 (2025) 553-562.
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Transbuccal delivery of peptides

Beagle dogs, semaglutide (4113 g/mol), 30 min

Klein  D et al.  J Control Release 377 (2025) 553-562.
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Transbuccal delivery of peptides

After removal 30 min                       6 h                         24 h

Klein  D et al.  J Control Release 377 (2025) 553-562.
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Transbuccal delivery of peptides

Towards more sustainable devices

t0

After 52 days in synthetic 

waste

t0

Disintegrated

After max. 8 

weeks in buffer

Δt

Krupke H et al. J Control Release 384 (2025) 113947.
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Transbuccal delivery of peptides

10 min

Semaglutide:  2 mg patch

3 mg tablet
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Transbuccal delivery of peptides

Bremelanotide (1025 g/mol)

250 mg C10

3 mg C10

No polymer
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Transbuccal delivery of peptides

Adv Sci 11 (2024) 2400843

Bohley Steiger M et al. J Control Release 382 (2025) 113675.
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Transbuccal delivery of peptides

Bohley Steiger M et al. J Control Release 382 (2025) 113675.

Beagle dogs, semaglutide (4113 g/mol), 10 min
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Further development

Zoratto N et al. Adv Sci 11 (2024) 2308809.

Blood sampling device
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Further development

Unpublished data
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Further development

MN-SCOD

SCOD

MN

Porcine mucosa

Unpublished data


