Ultra-Rapid BioChaperone® Lispro Improves Post-Prandial Blood Glucose Control vs. Humalog®
in a 14-day Treatment Study in Subjects with Type 2 Diabetes
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BioChaperone Lispro (BC Lispro) is an ultra-rapid insulin lispro formulation designed to better mimic the physiological timing of prandial insulin action. We investigated safety and post-prandial blood glucose

(PPG) control with BC Lispro and Humalog® (LIS) in a double blind randomized crossover study in 51 T2DM participants treated with multiple daily injections [mean+SD age: 6219 yrs; BMI:

0.5+4.1 kg/mz?;

HbAlc: 7.1+0.8%)]. Participants used individualized doses of BC Lispro or Humalog® as prandial insulin immediately before meals with unchanged basal regimens during two 14-day outpatient periods. PPG and
pharmacokinetics were assessed during individualized solid mixed meal tests (MMTs) (50% carbs, 30% fat, 20% proteins) on days 1, 2, 13 and 14. BC Lispro and Humalog® were well tolerated with no injection

site reactions, similar overall hypoglycemic events and comparable outpatient glycemia based on SMPG. Daily prandial insulin doses were ~10% lower with BC Lispro than with Humaloge

BC Lispro showed a

significantly faster absorption than Humalog® with faster-in and faster-out characteristics underlined by significant reduction of early- and late-time-to-half-maximal insulin lispro blood concentrations by -21%
(p<0.0001) and -11% (p<0.013) respectively. These characteristics were maintained after 14 days of use. BC Lispro resulted in a significantly improved PPG control with >20% reductions in the first 2 hours when
all MMTs were analyzed, mainly driven by differences on days 13-14. In conclusion, BC Lispro was well-tolerated over 14 days of MDI treatment and significantly improved PPG control vs. Humalog® in subjects

with T2DM.

Introduction & Background

Rapid analogs are not able to match the speed of physiological post-meal insulin secretion seen in

healthy individuals and ultra-rapid acting formulations should result in tighter post-prandial blood

glucose control.

BioChaperone® Lispro is an-ultra-rapid insulin lispro formulation based on the BioChaperone®

technology of polymers and oligomers derived from natural molecules. BC Lispro contains the

BioChaperone BC222 and citrate to accelerate the absorption of insulin lispro

Previous clinical trials in TLDM subjects demonstrated:

o A faster absorption of insulin lispro with BC Lispro compared to Humalog® (2.68-fold higher AUC,,
30min) With similar total exposure at a dose of 0.2 U/kg?

o A reduction of 61% in incremental AUCgg o.5 VS. LIS after a liquid meal test®

o A proportional dose-exposure relationship in the range 0.1 — 0.4 U/kg®

o

o

o

Objective of the study

o To compare the post-prandial glucose (PPG) response to an individualized solid mixed meal after
bolus administration of BC Lispro or LIS immediately before the meal in participants with T2DM.

o To compare PK profiles of BC Lispro and LIS.

o To investigate safety and tolerability of BC Lispro.

Methods

o Randomized, bi-centric, double-blind, comparator-controlled, two-period 14-day crossover phase 1 trial
in participants with T2DM.

o Participants self-administered individualized bolus doses of BC Lispro or LIS for 14 days with random
allocation to treatment sequence. Participants were not supposed to change basal insulin except for
safety reasons.

o Each period consisted of 14 inpatient and outpatient days (Fig.1). Patients arrived at the clinic in the
evening of days -1 and 12, and received a standardized dinner. In the morning of days 1, 2, 13 and
14, an individualized mixed meal was served and covered by an individualized dose of BC Lispro or
LIS. BG was adjusted to 126 mg/dL + 10% prior to the meal using intravenous infusions of insulin or
glucose.

o Blood samples for PK assessments were collected at pre-specified timepoints during MMT procedures.
Free immunoreactive insulin lispro concentrations were measured with a validated assay.

o In the afternoon of day 2, the participants left the clinical site for an outpatient period until day 12, with
ambulant safety visits on days 6 and 10.

o Participants performed 4-point SMPGs on outpatients days and 7-point SMPGs on days 5 & 9.

Results

Pharmacokinetics

o BC Lispro PK profiles were characterized by a left shift vs. LIS with a "faster-in/faster-out"
phenomenon as indicated by an earlier time to early half maximal insulin lispro concentration, a greater

Statistical Analysis

o The difference in means between BC Lispro and LIS was analyzed in a mixed-effect linear model with
log-transformed endpoints of day 1/2 (mean of day 1 & 2) and day 13/14 (mean of day 13 & 14) as
response variable, treatment, period, sequence, day (1/2 and 13/14) and treatment*day (as
interaction) as fixed effects and subject within sequence as a random effect (trial center effect was not
significant).

o For the endpoints analyzed using an additive model (not log-transformed endpoints), treatment ratios
and 95% confidence intervals were calculated by Fieller's method.

o Statistical tests between treatments were two-sided and were performed at the 5% level of
significance.

Figure 1: Design of each 14-day period
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Figure 2: Mixed meal test mean+SE PK (a) and BG (b) profiles for all tests days.
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Conclusions References:
o BC Lispro exhibits an accelerated insulin lispro absorption profile compared with LIS. 2 Andersen G. et al.; Diabetes, 2016 June; volume 65, supplement 1 294-OR
o The ultra-rapid PK properties of BC Lispro were sustained in a basal-bolus insulin regimen over 14 days. b Andersen G. et al.; Diabetes, 2015 June; volume 64, supplement 1 979-P
o These PK properties led to significant reductions in PPG excursions with BC Lispro versus LIS,

more pronounced and significant on days 13 and 14.

o This reduction in glycemic excursions was achieved without an increase in number of hypoglycemic events during meal tests.

o In outpatient days, similar SMPG profiles were obtained, with numerically lower doses of BC Lispro.
o The treatment with BC Lispro over 14 days was safe and well tolerated.
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