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A century of peptide drug development
From a manually extracted hormone to engineered weekly injectables

era of natural extracts recombinant + synthetic era engineered analog era

1920 1940 ¢ 1960 1980 2000 | 12020

1922 — Insulin used in humans |
Banting, Best, Collip, Macleod (Toranto).

1955 — Insulin sequenced : 2005 — Exenatide (Byetta)

Sanger: proteins have defined sequences. ! First GLP-1 RA, from Gila monster.

1963 — Solid-phase peptide synthesis 2017 a Semaglutide (Ozempic, Wegovy)
Merrifield method (Nobel 1984). Weekly, dosing via albumin binding.

1982 — Recombinant insulin 2022 — Tirzepatide (Mounjaro)
Humulin: first FDA-approved biotech drug. Dual GIP/GLP-1; further weight loss.

Each step solved a specific bottleneck — supply, sequence, scale, route, or duration.
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Amino acid 1 Amino acid 2

Condensation

(e H{ o H{ 0 o H(oom) - ()

L |
Peptide bond

Dipeptide (the simplest peptide)

D unchanged amino-acid atoms D atoms forming the new bond D water released
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From shortest peptide to mid-sized protein
The "peptide vs protein" boundary is a convention, not a chemical fact.

[ Peptide range (~2 to 50 amino acids) J
[ Small to large protein range }
Glutathione Oxytocin Glucagon Insulin Albumin
3aa 94aa 29.aa | Slaa 585 aa!
iMet-enkephalin BPC-157 Semaglutide Growth hormone
: 5aa 15:aa ¢ 3laa: 191 aa
. . . . . o . . .
I T T T T T T 1
2 5 10 20 50 100 200 600

Number of amino acids (log scale)
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