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Pipeline insulins and drugs
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Insulin timeline
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The clinical need for an ultra fast insulin

From the naemasl psnorme
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Hyaluronidase insulin
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BloChaperone®: A new concept based on molecular assembly

BioC tisperarm —
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Biochaperone insulin
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Changing the formulation: faster aspart is
insulin aspart in a new formulation

Lmacmamnh; abowrption modifiser ]
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Faster-acting insulin aspart: earlier onset of appearance and
greater early pharmacokinetic and pharmacodynamic effects than
insulin aspart
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Double-Blind Mealtime
Faster-Acting Insulin Aspart vs
Insulin Aspart in Basal-Bolus
Improves Glycemic Control in T1D:
The onset 1 Trial
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Treatment—emergent hypoglycemia
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Improved Postprandial Glycemic Control
with Faster-Acting Insulin Aspart in Patients with Type 1
Diabetes Using Continuous Subcutaneous Insulin Infusion
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* LY Is @ novel formulation using the ipeally acting excipients citraie
and traprostini
* Citrate increases vascular parmeabildy at the injection site
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Specialised venom insulin identified from marine cone snail
conus geographus

The Sy Haviey frrad
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Structural basis for the poisonous activity of a
predator’s venom insulin
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Hinge slows down action of
human insulin
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Other pipeline insulins

* Hepato-preferential mealtime insulin

 Ultra long acting basal once weekly insulin

« Smart insulin
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Combined insulin GLP 1 agonist
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Effect of Insulin Glargine Up-titration vs Insulin
Degludec/Liraglutide on Glycated Hemoglobin Levels
in Patients With Uncontrolled Type 2 Diabetes

The DUAL V Randomized Clinical Trial

MMA, 2006:315(9-898- 207, doi: 00 Eme 20161252
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Efficaey and Safety of Lixilan,

a Titratable Fixed-Ratio
Combination of Insulin Glargine
Plus Lixisenatide in Type 2
Diabetes Inadequately Controlled
on Basal Insulin and Metformin:
The Lixil.an-1. Randomized Trial
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GLP-lglucagon receptor co-agonism for treatment of obesity
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Robust anti-obesity and metabolic effects of a dual

GLP-1/glucagon receptor peptide agonist in rodents
and non-human primates
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Incretin receptor single- or co-agonists L=
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HM15211, a novel long-acting GLP-1/GIP/Glucagon tri-agonist e
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Change in prognostic markers for NASH =
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Oral basal insulin 338

Oral administration laads to

Insulin 338 distribution through portal vein?
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Smart insulin

theguardian
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Smart insulin
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Smart insulin
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Insulin with an “on-off” switch

Imagine 4 "Smart" Insulin
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Principles of glucose responsive
insulin delivery systems (GRIDS)

* Glucose sensor and
iInsulin delivery device

Glucose
* Glucose sensor —a ¢ Sinpil
chemical that changes F & '% . % g
with interaction with AT —
glucose ~.
% -

ﬂhnkdumm.-"
« Change in sensor ;
triggers change in

insulin delivery rate
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Types of GRIDS
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Ways to make GRI nano particle system
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Phenyl boronic acid (PBA) switch

PBA binds reversibly to
glucose

This stabilizes a
negative charge on the
boronic acid

Inclusion of PBA within
polymers may be used
for insulin sensing and
delivery

New study looking at
PBA on insulin
analogue
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Glucose-responsive insulin activity by covalent
modification with aliphatic phenylboronic
acid conjugates

MIAS falouay 24 20N v TH2 . INNIAm

Insulin analogues with conjugates containing aliphatic
domain and PBA were synthesized and compared with

detemir insulin

No polymer gel or binding protein

First ever animal study looking at smart insulin

STZ diabetic mice and non diabetic mice compared

Mechanism of insulin binding unclear - ? Binding to
albumin or other targets such as glycoproteins
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