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History of lnsulin

® Frederick Banting’s initial idea: “Ligate
pancreatic ducts'of dogs. Wait 6-8 weeks for
degeneration. Remove the residue and extract.”

® Requested access to dogs from J.J.R.Macleod In
Toronto and worked with the assistance of
Charles Best

®» Announced results from early experiments on
December 26, 1921 at American Physiological
Society'meeting at Yale, along with intent to
conductthuman studies with extract

® First human study on January 11, 1922 with a
critically ill 14 year old
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History of lnsulin

® Potency of extract diminished as process was
scaled up

® /'Walden, at Lilly, recognized that a precipitate that
was discarded was where the potent material'was

» Led to process of isoelectric precipitation with
standardized purity and potency

» First US physician to use Lilly insulin was Elliot
Joslin

® Lilly’s lletin® marketed in'October 1923 after
being tested with 7000 doctors and their patients

® By 1975 Lilly was processing 1 ton of pancreas

per hour to keep up with demand
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Recombinant Insulin

& Genentech rDNA human insulin
obtained on 24 August, 1978 from
combination of A and B chains
iIndividually expressed In'E. coli

@ Key technologies included

e Rapid chemical synthesis of DNA

e Use of RP-HPLC for purification of DNA
fragments and detection.and
characterization of expressed proteins




-
-~

s

timell

8: first rDNA insuliy
8: Lilly and Genentet
ounced September
. Lilly gets permissic
Zinc insulin crystals

II L

»

Su

oy

.20 ng.)
develo

Agre
5 Oct

7 Octc
batch

15 Jul
in Lond

9 July 1€
26 Augus
10 April 1€
proinsulin

>0L fermen
Irst signific

st human studies with t Guy’s Hos

ation
et BH
3HI de

40,000L ferm
Approval to
proval to mar

K
] from human







reac
@ Logi

availa
@ Becaus

as possi




,‘o\ val

BH

emia assay e X ture

S eptor assa 20
Ami positio Li
Aminc ence Ins
Gel ele IS ® USF
FAB mz ometry BP p

say for end
ptor assay
pyrogen test
IC activity as

€

@ Disulfide ification Proins A

@ HPLC -Pept A

& Peptide m coli e RIA
@ Zinc crysta




herapy/is to p
S or systems t
siology




ula

ations — 19

Insulin lisp ' ' In 1990’s
lin 2000’s

Non-injectable




Gilucosss infusicn rate (mogkgmmin)

Insulin product profiles

Insulin Hspto or aspart
P 5 P

Ultralente

Insulin glargine

_||||||""-,,|__,|__1J'_-.Iil"ui||||1
1 2 3 4 6 6 7 8B 8 0 111213 141516 17 18 18 20 21 22 23 XM




descri
edor

INE
No

orolo
egu

duced &
ulin wi
Ixed wit

action
sulin







plan ti

durati

S® -

minutes

Ine (L&
n
tes after s.c.

lve slowly to
er 4-5 hours a

peak

ection

2ase |
usta

glargine wit
0 24 hours







N iNsu
Introducec

d introduced “in

of the MinitMed 50

of 507C

acquired b adtre




gregatio sulin in i
insulin formulatio
INng materials

regating in

lin (e.(




) alveoli
llar kineti

\bsorbed through t

tudies have/sho
1St acting injected |

- Pfizer, expected

e EX wvallable

sha
@ Bucca

e Uses
bucca

e Mixture sulin, surfacta
e Approve 2005 in Ecuad

(Oralin®

list™ techn
sa

ENe

gy to er insulin to

ana AS




branes
le conformat
ansport

modificatio
ociates fro

f parent
omplex

In monoconjug
odification of i

> 2 (HI
in wit

mers at select

abra

ansport across




Future projections

@ |slet replacement for Type | disease
@ /Gene replacement for Type | disease
@ Closed loop feedback pumps

@ |mproved delivery devices to improve
compliance

@ Better control of obesity in'the
developed world beginningto lessen
iIncidence of Type Il disease
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