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BEPO® Drug delivery Technology
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Long-Acting Injectable
Controlled and customized 
release for days, weeks or 
months

TIME IMPACT SPACE IMPACT

Injectable drug products based on BEPO® technology can 
control and sustain the delivery of drugs systemically or locally
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BEPO® Drug delivery Technology

Parenteral
delivery

Injectable in-
situ forming 

systems

Micro/Nano-
sized DDS

Polymeric
MicrospheresDrug aqueous or

oily drug (nano)
suspensions

BEPO®

Multivesicular 
liposomes

Hydrogels

In situ forming 
microparticles

In situ forming 
depot

”Paste”
(Polypid)



In situ depot precipitates immediately 

after subcutaneous or localized 

injection such as intraarticular

BEPO®, LAI cutting-edge technology

API is released as depot 

fully degrades

CONTROLLED 

RELEASE

Customized formulation for each indication 

> PEG/PLA polymers

> Hydrophilic solvent 

> Active pharmaceutical Ingredient

FORMULATION SUBCUTANEOUS 

OR LOCALIZED INJECTION
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BEPO® • How it works
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Association of one diblock and one triblock copolymer *

Injectable organic solution of the copolymers containing an API

Formation of a depot by demixing of the polymeric fraction 
upon contact with aqueous/physiological fluids

Physical entrapment of the API within the polymeric depot

Release of the API driven initially by diffusion and mediated 
later on by progressive copolymer bioresorption

Core functional excipients are diblock and triblock linear
PEG-aliphatic polyester. 

* US patent 9,023,897
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BEPO® Technology
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COPOLYMERS
controlled release

SOLVENT
Injectable

DMSO
NMP

Triacetin
etc.

API
pharmacological activity

Small hydrophobic
Macromolecules possible*

*Leconet, W. et al. Mol Cancer Ther, 2018 
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BEPO® Technology
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Type of solvent 
(Water miscibility and API 
solubility/stability)

Solvent content

Addition of Co-solvent

Melting Point

SOLVENT

API loading

API free form vs salt form

API particle size 
distribution when 
relevant

Suspension or solution

API

Polymer content

TB / DB ratio

PLA / PEG molar ratio

PLA MW in TB and DB

PEG MW in TB and DB

COPOLYMER

ENABLE 
CONTROL OF:

• Action 
Duration

• Injection 
Volume

• Viscosity/Injectability

• Release 
Profile

• Stability of the Drug Product

• Solution vs 
Suspension
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BEPO® • Examples of in vivo release
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BEPO® Technology

F4

F10

F1

F7

The solvent exchange rate is
influenced by the characteristics of 
the copolymers and their respective 

ratio
Drug release rank order follows
the same trend as DMSO release 

rate
Roberge et al., Journal of Controlled Release 316 (2020)

DMSO exchange Structure (μCT) of cross-section 
of depots after 14 days release 
in vitro

Drug release 
(Solubility API = 4 mg/L)
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BEPO® Technology
Typical porosity of fast phase-inverting systems

20 µm 50 µm

A B

20 µm 50 µm

A B

Roberge et al., Journal of Controlled Release 316 (2020)
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BEPO® • Location and excision
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IVERMECTIN

247
MILLION

Malaria cases
WHO numbers, 20122

619 000 
Malaria deaths

WHO numbers, 2022

IMPACT
3-month long-acting ivermectin for malaria vector control 
safe, high-quality, user-accepted, easy to administer, 
available and accessible in LMICs
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Study design in field

IMPACT project: Efficacy data in field (Burkina Faso)

Two complementary approaches

Place cow in double tent or 
experimental hut

Blood-fed mosquitoes
endophageous/

exophageous

Daily monitoring of mortality 

Experimental TentExperimental Hut

Per experimental condition:

§ 6 Control Cattle
§ 6 Treated cattle at 1.0 mg/kg dose
§ 6 Treated cattle at 1.5 mg/kg dose

Follow-up: 5 months
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IMPACT project: Efficacy data in field (Burkina Faso)

Highlight of the main results (Pharmacokinetics) 

The IVM plasma-concentration time profile cattle is consistent with a sustained
mosquitocidal efficacy against Anopheline species for 2-3 months

3 months 3 months
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IMPACT project: Efficacy data in field (Burkina Faso)

Highlight of the main results (Entomological Efficacy) 

Hazard Ratio for all Anopheles species

*

*

*

* *

* *

*

Overall, mosquitoes from the
Anopheles genus that fed on treated
cattle were 2 to 4 times more likely to
die compared to the control
during the whole experiment (3
months).



•

Injectable Long-acting ivermectin: Beyond Anopheline species

Collateral effect on Aedes species

 

Figure 1 : Kaplan Meier curves estimated for each treatment and Round.  

Table 3 : Median of survival and confidence interval estimated for each Round and Treatment (Due 
to the lack of sufficient mosquitoes number for some group, the estimation of median or confidence 
interval were impossible and noted NA).  

Group Median lowerCI upperCI 
Treatment=Control, 
Round=1 

14 7 NA 

Treatment=Control, 
Round=2 

NA 14 NA 

Treatment=Control, 
Round=3 

14 3 NA 

Treatment=mdc_STM_1_1.0, 
Round=1 

8 3 14 

Treatment=mdc_STM_1_1.0, 
Round=2 

13.5 7 NA 

Treatment=mdc_STM_1_1.0, 
Round=3 

12 11 NA 

Treatment=mdc_STM_1_1.0, 
Round=4 

6 NA NA 

Treatment=mdc_STM_1_1.5, 
Round=1 

2 1 2 

Treatment=mdc_STM_1_1.5, 
Round=2 

7 4 NA 

Treatment=mdc_STM_1_1.5, 
Round=3 

NA 4 NA 

 

b. Cox model  

As the number of mosquitoes caught for Round 3 and 4 was too low, I decided to fit cox model only 
for Round 1 and 2.  

Main results : the risk of mortality is significantly increased compared to control only for the 
formulation dose 1.5 (pvalue<0.05). A mosquitoes exposed to 1.5 dose has 7 times higher risk to 
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b. Cox model  

As the number of mosquitoes caught for Round 3 and 4 was too low, I decided to fit cox model only 
for Round 1 and 2.  

Main results : the risk of mortality is significantly increased compared to control only for the 
formulation dose 1.5 (pvalue<0.05). A mosquitoes exposed to 1.5 dose has 7 times higher risk to 

The risk of mortality is significantly increased compared to control for the formulation dose 1.5 
mg/kg (p value < 0.05). An Aedes mosquitoe exposed to 1.5 dose has 7 times higher risk to death 
1 week post-injection and 3 times higher 1 month post-injection

1 wk post-injection

4 wks post-injection

*

* p < 0.05
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Celecoxib

700 000
TKR in US1

3.5M by 20302

Patients have 
continued pain at 
least 6-12 weeks.

Traditional oral 
anti-inflammatory 

are 
contraindicated.

90% of 
operated 

patients use 
opioids3

1 S. N. Williams et al. . NCHS Data Brief, 2015
2 S. M. Kurtz et al., The Journal of bone and joint surgery. American volume, 2007; 
3 Gan TJ et al Curr Med Res Opin. 2014
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Celecoxib
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Celecoxib

WO2017085561

Macroscopic observations Histopathological analysis, 7 days

Morselized depot.
No increased
lameness
compared to 
control.

No cartilage 
damage.
Accummulation
of depot in 
synovial 
membrane.

Day 1

Day 7
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Celecoxib
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Non treated

Study in sheep (n=4) • Induction of inflammation by IA administration of E. coli LPS

1 BEPO® dose = PGE2 knockdown >90 days
Product currently undergoing clinical trials

Synovial tissue PGE2 quantification

0

500

1000

1500

2000

2500

0 30 60 90

PG
E2

 (p
g/

m
L)

Time (days)

Synovial fluid 
PGE2 quantification

0.6 mL bepo (102 mg CXB)

Non treated

60% knockdown
p=0.02 59% knockdown

p=0.14 80% knockdown
p=0.19

Synovial fluid PGE2 quantification



AGENDA • BEPO® Technology
• Ivermectin
• Celecoxib
• IL1-RA
• MedinCell

P25 •



•P26

The IL-1Ra Protein

• IL-1 Receptor antagonist protein – 17 kDa

• Endogenous protein that counterbalances the pro-inflammatory cytokine IL-1b

• Produced as a recombinant protein in E. coli = Anakinra
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PK Profile of BEPO:IL-1Ra
• Mouse PK Study (2.5 µL inj. volume, 5% loading = 125 µg dose)

• Evaluation of 3 formulations BEPO:IL-1Ra + Kineret control

SYNOVIAL FLUID SERUM

Sy
no

vi
al

 C
on

c.
 (µ

g/
m

L)

No detectable IL-1Ra after day 1
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PD Study: Weight bearing evaluation
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PD Study: Cartilage Evaluation
HISTOLOGY ANALYSIS
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+ 140 people

Multicultural company 
(> 25 nationalities)

All employees shareholders

MedinCell

P31

OUR PEOPLE

Better Medicine For All

Affordable

Impact Global Health

Innovation as a core

MISSION & VALUES
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MedinCell
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Technology BEPO®

Development validation
TEVA 
Partnership

2009 2013 20172003

First scientific 
collaboration 
in human health 
with BEPO®

2015

Corbion (CMB) 
Joint Venture

2016 2018

AIC collaboration

US patent 
granted on  BEPO®

1st Phase I 
clinical trial

Bill & Melinda Gates 
Foundation 
collaboration agreement 
to develop a 
contraception product

1st Phase III 
clinical trial

Listed Company
Euronext Paris (MEDCL)

2021

Phase III clinical 
trial completed
Two products 
ready for Phase III 
initiation
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MedinCell’s portfolio - as of February 1st, 2023 

mdc-TMK

mdc-DPL

OTHER INTERNAL
& PARTNERED 

PROGRAMS

REGULATORY REVIEWPHASE 3

mdc-IRM / UZEDY™
Schizophrenia

mdc-TJK
Schizophrenia

Initiated in Jan 2023

mdc-CWM
Post-operative pain

Initiated in Nov 2022

PHASE 1 / 2CMC & PRECLINICALFORMULATION

FDA approval expected in H1 2023

Interim efficacy data expected in H2 2023

mdc-WWM
Contraception

mdc-GRT
Organ transplant

mdc-TTG
Covid-19

mdc-ANG 
Schizophrenia

mdc-STM
Malaria

mdc-IRM
Neurosciences

IND* planned in H2 2023

1

3

1

2

4
Financial support from the Bill & Melinda Gates Foundation for Global Access

Financed by Unitaid, Global Heath

Additional indication for mdc-IRM

No further investment planned, strategy under review

1

2

3

4

*An IND in the US  (Investigational New Drug) or a CTA in Europe (Clinical Trial Application)  
is a request for authorization to administer an investigational drug  to humans with the 
objective to collect clinical data (e.g., safety, PK, efficacy, …)

Lead formulation selection planned in H1 2024

Partnership with

Partnership with

Partnership with

Partnership with

Partnership with

CTA* planned in H1 2024



UZEDY™: Strong differentiation thanks to BEPO®

IMMEDIATE ONSET OF ACTION

• Achieves therapeutic levels within 24 hours of first injection

• No loading dose or oral supplementation required

PREFILLED SYRINGE

• Ready-to-use without (no reconstitution needed)

• Can be left out of the refrigerator for up to 90 days

SUBCUTANEOUS INJECTION (vs intramuscular)

• Smaller needle (16mm; 21 gauge)

• Multiple injection sites (upper arm and abdomen)

• Lower injection volume (0.1 –0.7 ml)

DESIRABLE PHARMAKOCINETICS 

• Multiple dosing options corresponding to oral risperidone

• Can be dosed every month or every other month 

Non contractual picture
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• Robust synthetic procedure, similar to linear copolymers

• Biocompatible and biodegradable

• Potential IP protection until 2041

Example of a star branched PEG-polyester architecture used in BEPO® star

Tunable parameter using Star PEG-PLA 
(Poly(D,L- lactic acid)) as functional 
excipient

# of arms in star PEG-PLA

Polymer content

PLA / star PEG molar ratio

PLA Mw in star PEG-PLA

Star PEG Mw

BEPO® STAR

MedinCell: What’s next?
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In-vivo release profiles obtained with BEPO®-Star copolymers compared to linear PEG-polyester 

Meloxicam / pK study in rats
Polymer Cmax AUC 0-48h

Linear PEG-
polyester

247 
ng/mL

2335 n
g.h/mL

Star PEG-
polyester

83 
ng/mL

191
ng.h/mL

Significant burst release reduction with BEPO® Star copolymers allowing a longer sustained release in the case 
of Meloxicam & the peptide

BEPO® STAR

Technology extension: In vivo release data
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MedinCell 
3, rue des frères Lumière

34830 Jacou • France
www.medincell.com

THANK YOU

adolfo.lopeznoriega@medincell.com
communication@medincell.com
www.medincell.com/careers


