medincell

Commercial Long-Acting Injectables,
State and Perspectives

Adolfo Lopez-Noriega, Head of R&D



Introduction

Clinical LAls: Market and Trends

Examples of Commercial LAl Technologies
MedinCell BEPO® Technology

Challenges

medincell.



INTRODUCTION
Why Long-Acting?

More than 50% of patients do not follow their treatment correctly

(oversight, lack of awareness, side effects, auto-diagnosis, social pressure, etc.)

Long-Acting formulations can be a solution
by ensuring compliance and adherence to treatment

e and potentially improving efficacy while reducing side effects
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INTRODUCTION

Long history of long-acting medication
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INTRODUCTION

Long-acting pharmaceutical forms

Patches

Reservoir

Comfort
Complex manufacturing
Short duration
Variable absorption

Removable by patient

Capsules

Comfort
Short duration (<1 month)

First hepatic pass

Implants

J
/
CANCER

POSTERIOR
SEGMENT
EYE DISEASES

PAIN AND SPASTICITY ANGIOPLASTY
MANAGEMENT

Extra-long duration
Local delivery

Administration procedure

Some are non bioresorbable
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INTRODUCTION

Long acting injectables

In situ
forming
microparticles

Hydrogels

¢ Bioresorbable

In situ
forming depot

Injectable
in-situ
forming
systems

v/ Wide range of durations

v/ Local and systemic delivery

Long-acting
injectables

Multivesicular
liposomes

v Many different technologies

Micro/
Nano-sized
DDS

Half-life
extension

v/ Peptides

Polymeric
Microspheres

Drug aqueous or
oily drug (nano)
suspensions
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CLINICAL LAIls - MARKET A

Type of molecule

Global LAI oo |
market
32B% from
reported sales
(41 products)

50% peptides
and biologics

Source: MedinCell proprietary database 2023
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CLINICAL LAIs - MARKET AND TRENDS

Therapeutic areas

Approved Clinical & preclinical
Therapeutic Area Therapeutic Area
Oncology _ 20 Endocrinology I 43
Oncology I 41
Endocrindlogy s 16 Infectiology ~ NG 25

CNS I 25
Hematology - I ::

Pain NN 22
cns N © Hematology G 17
Ophthalmology GG 14

Infectiology |GG =
Cardiology I 10

pain - I 7 Others  mmmmm—s
Women Health IS 7
Women Health [ 2 i .
Addiction [N 3 Metabolic disorders I 7

Rheumatology I 5
Rheumatology [ 2 Rare disease N 4

Muscledisorder [ 3
Muscledisorder [ 1

Urology 1N 3
Ophthaimology [ 1 Immunedisorders N 3
Gastroenterology W 2
Dermatology [ 1
Respiratory W 1

Genetic disease | 1

Source: MedinCell proprietary database 2023
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CLINICAL LAIs - MARKET AND TRENDS

Focus on peptides and biologics

Type of technology
1,2%

m Drug Delivery System m Half life extended Strategy

Source: MedinCell proprietary database 2023

Marketed, Clinical & preclinical

N=167

Therapeutic Area

End ocrinology

Oncology

Hematology

I 56
I 51
..., 7 (}

Infectiology

Ophthalmology

Metabolic disorders

Rheumatology

Others

Cardiology

CNS

Undisclosed Riredlsease
Gastroenterology
Muscle disorder
Women Health
Immunedisorders
Urology

Dermatology

Genetic disease
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CLINICAL LAIs - MARKET AND TRENDS

Systemic vs local

69% 65%

Phase 3 Clinical

87% 77%

Phase 2 Clinical

Phase 1 Clinical

Launched

M Local Systemic m Undisclosed

Therapeutic Area

Pain

23

Oncology

=
w

Ophthalmology

=
w

Infectiology

w

Urology

w

Others - 2
Cardiology . 1

Rheumatology . 1

Likelihood of increase of approved local LAI

Source: MedinCell proprietary database 2023
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CLINICAL LAIs - MARKET AND TRENDS
What type of technology?

332
LAls

Source: MedinCell proprietary database 2023
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EXAMPLES OF COMMERCIAL LAI TECHNOLOGIES

Drug nanosuspensions

OP DO BOTTO
Start with Larger crystal and break them Start with drug molecule in solution
down mechanically which form nanocrystal in changed
= High  pressure o—— Approach condition
homogenisation x i ek
* Jet strgan}ing mzlyling
) r;?r:ogemsanon . ‘Wet -media
hznzr;-g:igaﬁon g - -
- Advantages -
Nanosuspension
or
Dry Nanoparticles — More expensive and high energy ~  Crystal growth i} © oontrol
input
Disadvantages - Require good solvent
- Long processing time _
Bottom-up - Remove toxic organic solvent
Precipitation methods Evaporation/Sublimatior\ Contamination from the Equlpmem
f ey r f methods
R =
-8 o
l Liquid énti—solvé;rlﬂ I High Gravity
Precipitation Precipitation
High doses can be administered
nl ) | FeezeDying Allows flexibility in release duration, from weeks to months
S;nop;écl;)hat;on E Soray Driing /

No need for release modifier excipients

International Journal of Pharmaceutics, 603, 2021
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EXAMPLES OF COMMERCIAL LAI TECHNOLOGIES

Drug nanosuspensions

1000 —

———&——  Double-blind phase 350 mg eq. PP3M (n=104)
~———A——— Double-blind phase 525 mg eq. PP3M (n=114)
—F—— Double-blind phase 700 mg eq. PP6M (n=226)
——&——  Double-blind phase 1000 mg eq. PP6M (n=244)

Only suited for drugs with specific
physicochemical properties: low solubility
Intramuscular administration
- Not removable

- Larger needles

. - More painful

T I T I I T I T I ] T ] T T
1 29 57 85 13 141 169 197 225 253 281 309 337 365

Plasma concentration of paliperidone (ng/mL)

Release kinetics only driven by dissolution rate of
the engineered particles

S e

INVEGA HAFYERA™
o (paliperidone palmitate)
i5%! extended-releaseinjectablesuspension

&3
g;*:"'; FOR CLUTEAL INTRAWIESCULAR IECTION ONLY
350004

INVEGA HAFYERA™
(paiperidone palmitate) .
exendedrclseinjcteblesuspension

HIH eachinjctionmotbeadninsterdec by
PR ahestiosepolesond
~”f Shakebeforesizg

{ CoNTENTS:Isingle-doserefledsyingend
> Tnesde s 0150 il reede.

Sterilization might be difficult

T
o tontnpe
o 77°F); aucursots .
o.': ﬂ(y“:".-in-crsm-“"“"""""1

https://www.janssenscience.com/products/invega-hafyera/medical-content/pharmacokinetics-of-invega-hafyera
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EXAMPLES OF COMMERCIAL LAI TECHNOLOGIES

Microspheres

Entrapped APT

® e
* {\\..

Diffusion Diffusion Water uptake, gy rface erosion  Bulk erosion, or
through water  through polymer swelling, induce new hydrolisis of
filled pores network pores “polymer

Drug reservoir

® ® @ 9

l l Por\ former

microcracks
. ° .\ LS 4 ° o7 ’. ‘\‘ ’. o o POIQE
° * g0 ‘l A 1 oz
e *fee PR 105 o ‘ ) l.Oo.\'
° & e g 0 e e Jeo
> ~ o ° ° ‘0 N .\ O\:‘OJ‘
o Nt *
Dissolved coat Permeable/swellabl Semipermable Semipermable
(enteric) e coat coat coat (microcracks)

Medical Oncology 40, 229 (2023)

Wide range of release durations possible, from few

weeks to several months
Typically, long shelf life
Compatible with peptides
Aqueous based

Can be used for local delivery

Many fabrication techniques:
- Emulsion-based

- Spray-drying

- Coaxial electrospray

- Microfluidic

- Hydrogel template

- 3D printing
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EXAMPLES OF COMMERCIAL LAI TECHNOLOGIES

Microspheres

Time (d)

International Journal of Neuropsychopharmacology (2005), 8, 27-36
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Release usually showing an initial lag: oral
supplementation needed

Complex manufacturing process

Limited drug encapsulation

Need of reconstitution before administration
Typically intramuscular administration

Low pH microenvironment
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EXAMPLES OF COMMERCIAL LAI TECHNOLOGIES

Liquid crystal technology

Glycerol dioleate

camurus.

water Phosphatidyl choline
] ° ° o W - wat
W—‘ o W 0 7 D\ D = b D -::u;rcompound
w D
E——
e s e

Injection of liquid > Gel formation triggered by water uptake > Slow release of drug > Complete resolution of depot matrix

https://kuleuvencongres.be/laiconference/documents/presentations/session-2-fluidcrystal-a-new-lipid-liquid-crystal.pdf

¢ Ready to use formulations
¢ Small needle
v Compatible with peptides

¢ Subcutaneous, less pain

medince“ CRS 2024 Annual Meeting, Bologna
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EXAMPLES OF COMMERCIAL LAI TECHNOLOGIES
Liquid crystal technology

y:

ixadi’ release
B S

Limited loading

eIy
=7 4

TSERIOUS
L

B ST XIS ] XY

st AN,

VRING!
0SE pRerILE0® pedosieH
CLEGS: a2
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Action duration above 1 month may
be challenging to achieve

SIN
CON ster!

’7

Unknown if suited for local delivery
)

100+ 95% CI SL BPN Q1D 16 mg
~—— Median CAM2038 Q1W 24 mg
95% Cl CAM2038 Q1W 24 mg

—_
=

(b)
~— Median SL BPN Q1D 16 mg ~—— Median SL BPN Q1D 16 mg — Median CAM2038 Q1W 24 mg

(c)

100+ 95% CI SL BPN Q1D 16 mg
Median CAM2038 Q4W 96 mg
95% Cl CAM2038 Q4W 96 mg

TEEHHHHHLLLLLL
1 .'\"\JI\W \M \N\NW\NVl\l\Jl\Jl\J}(VAML\}\\}\}\Vk\

100 = 95% CI CAM2038 Q1W 24 mg

Median CAM2038 Q4W 96 mg Possibility to remove the depot not

95% Cl CAM2038 Q4W 96 mg

103 demonstrated

10 104

14
0.1+

0.1+ 0.1+

BPN plasma concentration (ng/mL)

BPN plasma concentration (ng/mL)
BPN plasma concentration (ng/mL)

1 T
0 74 14 21 28 0 7 14 21 28

Time (days) Time (days) Time (days)

Clinical Pharmacokinetics (2023) 62:1427-1443
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In situ forming depot — solvent exchange

SUBCUTANEOUS OR LOCAL INJECTION

Customized formulation for each indication
«  PEG/PLA polymers

Biocompatible solvent

Active Pharmaceutical Ingredient (API)

Small needle

mEdince“ CRS 2024 Annual Meeting, Bologna

FORMATION OF A DEPOT

Immediate precipitation
API entrapped in depot

Biocompatible solvent escapes

Step 2

CONTROLLED
RELEASE OF API

Bioresorbable depot

Tuned delivery of API
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BEPO®

Core components

ACTIVE PHARMACEUTICAL INGREDIENTS

SOLVENT
Pharmaceutically acceptable
Makes the system injectable

-

Pharmacological activity
Small molecules
Macromolecules possible

\
= = COPOLYMERS

Bioresorbable
Controlled release

BEPO®

Diblock copolymer

|
O CHs

«— mPEG ——> «— PLA —>

CHz0O— (CHzCHgO)nfCCHOjLH

m

Triblock copolymer

H+O—-CH-C+O—(CH2CH20)n+C~CH-O-H
| | I
CHsz O], O CHs "

«— PLA — «—— PEG ——> «— PLA ——>

BEPO® STAR

Star-shaped copolymer

H

6Kﬂ

(o)

Om

N
Hiow)ﬁox\p\)\/%/\of‘\(ﬂ:ﬂ
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BEPO®

Formulation variables

SOLVENT

Type of solvent

(Water miscibility and API
solubility/stability)

Solvent content

Addition of Co-solvent

Melting Point

Influence on:

Action Duration

Injection Volume

API COPOLYMER
APl loading Linear PEG-PLA
API polymorphic form Polymer content
API free form vs salt form TB /DB ratio
API patrticle size distribution PLA/PEG molar ratio
when relevant ]

PLA Mw in TB and DB
Suspension vs solution .

PEG Mw in TB and DB

Star PEG-PLA
# of arms in star PEG-PLA

Polymer content
PLA / star PEG molar ratio
PLA Mw in star PEG-PLA

Star PEG Mw

Viscosity/Injectability

Solution vs Suspension

Stability of the Drug Product

Release Profile

Depot Bioresorption timeframe

medincell CRS 2024 Annual Meeting, Bologna
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BEPO®

Performance in vivo 100

100000

Target 1 month Target 1 year

E 10 ? §
10000

_ 2] 5 % ;
E 2e
=] 00
% 1000 E .g % %
o [
£ ZE 1
82
38 1004 s 8
22
£ goan

10_ . . n

Undisclosed API / pK study in rats (n=>5) Ivermectin/ pK study in cattle (n=3)
1 ] T 1 1 1 T ] | 1 1 1 1 ] T 1 1 1 1 ] 1 1 1 1 1 ] 1 1 1 LL00=0'1 ng/nll
012 3 45 67 8 9111213141516 17 18 1920 21 22 23 24 25 26 27 28 0.01
Time (days) 0 28 56 84 112 140 168 196 224 252 280 308 336 364
Time (days)

Figure 4. Mean (+SD) olanzapine plasma concentrations i‘ollowing three once monthly TV-44749 sc injections in
patients with schizophrenia

1000

~e—Cohort 8 (283 mg) ~+—Cohort 9 (566 mg)

Olanzapine concentration (ng/mL)

- | Data presented at the 2023 SIRS Annual
' 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 Congress, Toronto, CANADA

Days ® TV-44749 sc injection

-
(2]
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Total active moiety plasma concentration [ng/mi]

BEPO®
BEPO® STAR

Meloxicam / pK study in rats (n=5)

100000

=&~ Linear copolymers

-a- Star copolymers

0 2 4 6 8
Time (days)

Oct. Plasma Concentration (ng/mL)

Peptide / pK study in rats (n=5)

10003

1005

10

01

Linear 247 2335n
PEG-polyester ng/mL g.h/mL
Star 83 191
PEG-polyester ng/mL ng.h/mL

Linear copolymer
Star copolymers

40% unreleased peptide

3

All peptide released

14 21 28
Time (d)
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26



BEPO®

Superior long acting injectables
Ready to use

High loadings affordable

UZEDY
{risperiDONE) s ~
FOR SUBCUTANEOUS s gp y

Possible to formulate suspensions
Long shelf-life, depending on the drug
Subcutaneous

Possible to excise

FIRST 24 HOURS REMAINING DOSING INTERVAL

Immediate onset of action

S N X N N N | « «

45| THERAPEUTIC LEVELS CONTINUOUS CONTROLLED RELEASE
QRITHINI2EOURS UZEDY maintains clinically relevant plasma
& levels' throughout the entire 1- or 2-month
35 dosing interval.'” -
/\ . Usable for local delivery
HE @ uz o om
E‘ " /\ .
B Y Therapeutic plasma levels H H H *
o Possible to formulate biologics
Hours v * Molecular Cancer Therapeutics (2018) 17 (9): 1927—1940
https://www_uzedyhcp_com/dosing * Journal of Controlled Release (2022), 341, 578-590
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MEDINCELL

Pipeline

MARKET

UZEDY®
Risperidone 1- & 2-Month

Schizophrenia teva

mdc--IRM

CLINICAL PHASE 3

Olanzapine 1-Month

mdc-TJK

Celecoxib - Intraarticular

Schizophrenia Postoperative pain o
P teva P P AiC
PRECLINICAL Progestin 6-Month # Ivermectin 3-Month
Contraception . 2} Malaria o
P BILLEMEIND, . »Unitaid
FORMULATION

Undisclosed molecule (1/6)
aobbvie

+9 in-house or partnered
active programs

medince“ CRS 2024 Annual Meeting, Bologna
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CHALLENGES

What is missing?

TECHNICAL MARKET
Very long term delivery of peptides and biologics Adapted to physician: need of long shelf-life, easy to use
products

Long term delivery of small hydrophilic drugs

Adapted to patient: autoinjectors
Local long term delivery to specific organs

Global access
Challenging therapeutic areas
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THANK YOU

Want to know more?

adolfo.lopeznoriega@medincell.com
www.medincell.com
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