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About DSM Biomedical
TaRing biomaterials FURTHER

As restorative healers who possess a true
passion for improving patient outcomes and
creating brighter lives for all, DSM Biomedical
aspires to solve the world's healthcare needs
through sustainable science

Through our extensive biomaterials portfolio
and world-class capabilities, we empower our
global partners to create and deliver
transformative solutions that elevate patient
well-being, enable healthcare professionals,
and foster sustainability
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DBM Strategy:

Solving our world’s healthcare
needs through sustainable
Sustainability science

We aspire to ...

International %=
Expansion §

Creating
brighter
lives for all

capabilities...

Innovation

While we will invest in the needed
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We will be focusing on our
strengths ...

Digital
Transformation Unrivaled experts in biomaterial
science, driving sustainable
innovation in healthcare, improving
patients’ lives

DSM

Orthopedics Cardiovascular



Additional Company Information

- Effective May 9th, 2023 - DSM (formerly Royal DSM) and Firmenich merged to
become dsm-firmenich

« Additional information can be found through the following links:
- Website Link

Press Release Link

« Please note that DSM Biomedical is maintained in regulatory filings. There will be
no immediate changes made to any financial links or documentation


https://www.dsm-firmenich.com/corporate/home.html
https://www.dsm-firmenich.com/corporate/news/press-releases/2023/dsm-firmenich-launches-as-innovators-in-nutrition-health-and-beauty.html

Innovators in Nutrition, Health, and Beauty

« dsm-firmenich: we bring progress to life

We're a trusted partner to global companies operating in high-growth and
resilient markets

~30,000

passionate, talented,
and diverse people in
our global team

€12+ bn

combined revenue

150+ years

of combined scientific
discovery and
innovation heritage



DSM'’s Core Strengths in Polymeric Drug Delivery Solutions

o i

Full support from Extensive expertise Formulation Custom process A broad IP portfolio
feasibility to cGMP in polymer development with development for that enables life
manufacturing technologies for APIs to achieve the different polymeric cycle management
biomedical desired therapy drug delivery forms opportunities in
applications profile branded products
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DSM in Drug Delivery: An Application View

Wet Age-Related c
Macular Degeneration Drug Eluting Stent Coatings CarbosSil®
TSPCU
TheraPEA™
PEA Il X25
TheraPEA™
Diabetic Macular Edema . Drug Eluting Balloons PEA lll AcBz
Ophthalmic . y I
Cardiovascular
& Peripheral
: Sustained delivery
Diabetes (T2D) TheraPEA™

of APIs

Post-Op Surgical Pain

Non-alcoholic Steatohepatitis PEA Il X
™
Th:lli‘f\l:l’lli‘;( HIV Management & PreP '.":'ﬂ Regenerative scaffold with Collagen
g AN\ Oncology  sustained drug release
Hepatitis Metabolic &
Viral Disease L 9
D tive D
Contraceptive Rings g egeneratiiSc
3 Osteoarthritis
ATPU 0 Th ™
Polyurethane ' eraPEA
PEA Il X

Women'’s Health | !

O = Implantable Therapies /N lv& Pain Management
O y® @ osm

= Injectable Therapies '
Confidential






Impact of Sustained Delivery

Introduction of TheraPEA™ polymer platform




Sustained Drug Delivery

. . - . h ™ pol .
DSM Biomedical's Compeut“,e Quallﬁers TheraPEA™ Polyester Amide (PEA)

« Broad compatibility with wide range of small molecule and biological drugs due to low

susceptibility to acylation (i.e., interaction of polymer with API's nucleophilic primary /\/\I
amines).

@ ester bond

« Excellent biocompatibility proven in multiple settings including ophthalmic, intravascular, -
@® amide bond

intra-articular applications.
« Material Master Files & GMP Manufacturing -%.—0—0—0—1{'._.—’-
Our Competitive Differentiators Amino acids Diols Diacids
0 [e]
« Near linear release from weeks to greater than 6 months.* HN A Son PN Non ([ o NSNS j@j\
+ Controlled degradation kinetics (weeks to multiple months); no acidification of micro- VT

>N
environment. /\/io/\/[o Oaw HO)LH(LOH
H,N NH,

+ Unique solubility properties (incl. low hydrocarbon alcohols) provides for ease of processing
with active pharmaceutical ingredients incl. low temperature melt processing into multiple
product forms (fibers, microparticles, films, foams, coatings). DSM offers polymer solutions tailored to sustain drug elution

- Broad IP protection provides opportunities for lifecycle extension. over the lifetime of the therapy, while allowing ease of
processing with active pharmaceutical ingredients (APIs).

* Polymer-drug formulatlon dependent
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Addressing Challenges in Sustained Delivery of Difficult to
Formulate APIs

Random copolymer - Product of Enabling Features of TheraPEA™

catalyst-free polycondensation
process at low temperature 25 % (mol/mol)

Material Properties — amorphous

30 % (mol/mol) 1 = 45 %
elastomers, Mn 40 - 70 kDa, Tg 55 (mol/mo (mol/mol)
- 65 OC ?\ ©\,O o) o HO__.O
. . . 0
Bio-degradation - Unique ¢ f\}’ N Ty HJLHQU\ %\ :j 77{"}]1/

degradation mechanism
controlled by the polymer's * Increased ratio of COOH >

features « Increased hydrophilicity

Tunable properties

Shelf-life stability - GLP data e .
supported five years shelf-life Tunable hydrophilicity — next generation of PEA X Polymers

Solubility - Unique solubility in Unique degradation mechanism (non-acidic degradation with zero order kinetics)
low hydrocarbon alcohols opening Controlled water-uptake properties (“slow-hydrogel like* behavior)

new opportunities for processing
and co-processing with other

biomaterials Protein inspired polymer structure preserves the intrinsic properties of the bio-therapeutics even
at advanced stage of polymer degradation — provides a “buffering effect” during degradation

Unique drug-release properties




Biodegradation and Processing
of TheraPEA™




Structural Control on Degradation Mechanism
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TheraPEA™ Unique Degradation
Hydrolytic vs. Enzymatic
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[ — PEA incubated in PBS at 37 °C —w/ Chymotrypsin ]

 Hydrolytically stable TheraPEA™ polymers
* Enzyme-mediated polymer degradation




TheraPEA™ Biodegradation Verified in Pre-clinical Models
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Our Versatility in Processing Forms

« Microfiber diameter: 100pm - mm.
n « APl loading 10 - 50 wt% . : :
E « Melt - Extrusion, Spinning (g) and ) DSN}‘( .Blomefjlcal has
= Injection molding (mg). continuoustly
- Solution - Film casting and cutting. demonstrated the
ability to process
PEA into a variety of
o injectable and
S » Typical diameter can range from 10 - implantable forms
E 100pm.
& * APl loading >10 wt%. Enables possibility
3] - Numerous: emulsification, spraying, etc. of low temperature
= melt processing
o0 g « Compatibility with number of substrates. Compatll?le with
S « Excellent adhesion to metals. challenging APIs
S o « Numerous options available. (free.amlnes,
O & * Excellent melt processability. peptides)

 Unique solubility properties.
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Polyester amides differentiated chemistry enable where
other biomaterials fail with nucleophilic pharmaceuticals

120

TheraPEATM PLGA

100

Example of formulation and processing with a

Mw relative to reference (%)*

nucleophilic kinase inhibitor
= « Polyester shows rapid degradation during the hot-
melt processing
60
TheraPEA™ polymer retains its properties in a
40 much more robust way
20 The differentiated polyester amide chemistry allows good
processability in a melt processed polymer/drug application
0 -_\

Reference + API + API Reference + API + APl

PEA Ill X25 processed processed PLGA  processed processed
film 802C film 1002C (85:15) film 802C film 100°C



Demonstrated Extended Release of Kinase Inhibitor

19

-

In-Vitro Release of Kinase Inhibitor (Kl)
Commercial Kl in Oncology space, Free Amine Form*

umulative Release

=8=— Daily Dose

*Formulation / processing
of free amine APIs with
PolyEsters (PLGA) typically
results in disintegration of

implant in 2-7 days

* Injectable micro Fiber

* 100ug total weight

*  40ug total API load

+ Past 21 days 80-200ng/day

* 6+ month release

Compatibility with
“Challenging APIs"-
free amines, free
acids, peptides, large
molecules




Extended-Release Solution for
Pain Management




Case Study: Management of Pain Associated with
Osteoarthritis (OA)

AHIGHLY DISABLING CONDITION WITHOUT EFFECTIVE TREATMENT

242 million

Patients suffering from chronic pain associated with knee

osteoarthritis worldwide?

S12.1 billion

Forecasted global pharmaceutical sales in 2026 associated with pain OA.
Market growing at CAGR of 9.8% from 2022 to 20262.

No cure

Leading to mobility loss for patient and/or knee

replacement surgery. It is a major economical burden in aging societies.

1 https://oaaction.unc.edu/oa-module/oa-prevalence-and-burden
2 https:/ /www.globenewswire.com/en/news-release/2022/05/17/2444646/28124/en/Global-Osteoarthritis-IA-Injections-NSAIDs-Analgesics-Markets-2022-2026

Eroding
meniscus



https://oaaction.unc.edu/oa-module/oa-prevalence-and-burden
https://www.globenewswire.com/en/news-release/2022/05/17/2444646/28124/en/Global-Osteoarthritis-IA-Injections-NSAIDs-Analgesics-Markets-2022-2026-Progressing-Product-Pipeline-Advancement-in-Treatments-Growth-in-Online-Pharmaceutical-Sales.html

Current approach for management of OA pain

Mild N Severe

O Weight Loss and/or exercises

. Oral

Joint-replacement
surgery

Periodic Steroid intra-articular injection (bolus)
In case of “flare event”, acute pain; ex: Keracort®/ Kenalog®

Initial therapy involves classic oral medications — acetaminophen, stronger COX inhibitors (Ibuprofen), selective COX-2 inhibitors (Celecoxib)
or other pain medications.

With pain discomfort increasing, physicians tends towards intra-articular injections of Hyaluronic acid and/or Triamcinolone acetonide
(TAA).

Based on 2019 Guidelines from American College of Rheumatology / Arthritis Foundation (ACR /AF) injections of corticosteroids (TAA)

remain the only strongly recommended injectable approach (with )

It is known that even though recommended, 1A injections of bolus corticosteroids have short lived and limited effect




Providing Value in an Extended-Release Formulation

Mild Severe

Weight Loss and/or exercises

O Oral Medication t

Triamcinolone Acetonide loaded microparticles, intra-
articular injection.

+ Providing long-lasting pain relief (multiple months)
« Control locally the inflammatory process
« Reduced frequency of treatments, less API in use

Concept
« DSM'’s approach envisions a treatment with microparticles formulation administered by standard intra-articulate injection procedure.

* Microparticles comprise an approved API for this indication, corticosteroid Triamcinolone Acetonide (TAA), and DSM’s proprietary
TheraPEA™ polyester amide technology aiming at up to 6 months of therapeutic effect.

« Results in a sustainable product with patient and physician benefits, improving OA healthcare economics.




TAA-loaded Microparticles

A microparticle design for an effective product

Triamcinolone «  Molecular mass  434.50g.mol"!
acetonide (TAA) «  Water solubility =~ 21mg/L (28°C)
Melting Point 293°C

Source: DrugBank

/Product requirements (TPP) \ Corresponding microparticle design

Dosage of 40mg of TAA per injection
Loading of > 20wt% of TAA

Particle size:

D10 > 10um (limited phagocytosis);
D90 < 80pum (good injectability)
In-vitro release (projected) >3months
Initial release burst to <20%

/ In vitro stability by HPLC

* Targeted pain relieve 26 months

* Product resident upon biodegradation in the
knee joint

- Does not induce cartilage degradation nor
inflammation

 Multi-month release of therapeutic dose. No
excessive burst.




Oil-in-water Emulsification

A tunable process

Dispersed
phase
(PEA + drug) |

25

[

Continuous

phase
(Aqueous)

controlled

Formulation
solution

Formulation with excipients
(facilitate shelf life, syringe-ability)
achieved in wet phase

Microparticles‘

in continuous
phase

FORMULATION &
CONCENTRATION

J

Size and loading

Waste

[Freeze-Drying]—t Solid particles

Removal of residual solvent by lyophilization:

integrity of particles maintained

ODSM



Early Feasibility - In Vitro Pharmacokinetics
TAA Loaded PEA Microparticles in a 20% w/w Formulation
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« Invitro release carried out in PBS buffer, 372C
«  TAA concentration determined by HPLC, indicative of

its stability upon release.
« Reproducible experiment; <1% of standard deviation
per time point

\" Experimental Design

[y
o

Release per day in ug

—_
[}

0 30 60 90 120 150 T 180
Time point [Days] Confirmed Compatibility of PEA/TAA
« Sustained release data support the feasibility for
extended pain relief effect - up to six months

@ psm

“Prolonged inhibition of inflammation in osteoarthritis by triamcinolone acetonide released from a
polyester amide microsphere platform” - Journal of Controlled Release 253 (2017) 64-72



An Acute Arthritis Rat Model used for In Vivo Verification

The safety of the TAA dose, excipient and microparticles formulation were
extensively studied in collaboration with the Utrecht University, Faculty of
Veterinary Medicine®

The efficacy of the TAA loaded TheraPEA microparticles was studied in an
acute arthritis rat model**

« Unilateral synovial inflammation of the knee was induced by intra-
articular injection of streptococcal cell wall peptidoglycan
polysaccharide (PGPS)

« Flare-ups were induced by intravenous PGPS injections every 4 weeks
for a total duration of 84 days.

Experimental Set-up
Priming: Reactivation 1 Reactivation 2 Reactivation 3
|IA PGPS > VPGPS > IV PGPS > IV PGPS ‘
0 28d 56d

27 *The Spine Journal 00 (2018) 1-15
**Journal of Controlled Release 253 (2017) 64-72

-28d




Experimental Model and Readouts

Localized synovitis was induced in the left knee of adult
Sprague-Dawley rats

Rats were divided in 3 groups, n=6:

1) Control group

2) Injection of TheraPEA/TAA

3) Injection of PLGA/TAA delivery system (benchmark)

Readouts assessed joint thickness and signs of pain-like

behavior (lameness, mechanical hypersensitivity,
dynamic weight bearing)

Pharmaceuticals, 2019 Feb., 11: 70

joint swelling (mm)

f--o‘.e‘ ". ’

30 15 0 15 30 45 60 75 90
time (days)

® psilateral o contralateral

Model validation: Treated vs. Untreated knee in
the control group

@ bsm



Results and discussion

Inflammation

pain Osteophytes . Bone Cysts
3 . G
| 2 °
Syr)oyitis : é 15 TR 8
priming PEA py o —
IA 5 10 S 1 oo .
| ot Reai?‘tlivation 2 Re(ai'c‘ltfvation 3rd Re?ﬁivation “i’, 5 . “’J’ ‘.
| | | —
day -28 <uump 0 <umdp 22 Gumdp 5 Gumdp oo 0 %‘— 0 —
6’;’ PLGA/TAA  PEA/TAA PLGA/TAA  PEA/TAA
= ) .
& Pain relief: PLGA/TAA vs. PEA/TAA Pathology: PLGA/TAA vs PEA/TAA treatment
'S treatments

*significance p<0.005

TheraPEA™ PEA/TAA formulation suppresses the swelling and related inflammation for all three reactivations

which indicates a better retention of TAA and efficient maintenance of the API within the therapeutic window

©osm

Pharmaceuticals, 2019 Feb., 11: 70




Prospective Safety and
Clinical Efficacy Study




First-in-Patients Veterinarian
Clinical Study

Aim of the study

« TAA loaded TheraPEA™ microparticles

«  Prospective safety and clinical efficacy in a small cohort of
client-owned dogs with end stage osteoarthritis

« Led by an academic team of the Utrecht University

Inclusion criteria
« A Rottweiler & Labrador

*  Body weight > 15 kg o . . Retriever mix

* Moderate to severe clinical and radiographic OA

« Lameness score: 2-4/4 5 years old with severe OA in
both elbows

Exclusion criteria Pain most pronounced right front

«  Other orthopedic or neurologic disease limb lameness, persistent after:

« Arthroscopy
« Conservative therapy (oral
NSAIDs)

Instability of the joint

Joint surgery <3 months ago

Septic arthritis

Fractures or tumors in the ipsilateral limb

Pharmaceuticals, 2021 March, 13(3): 372



Explanation of Study Design

Injected joints

W Elbow
M Hip
H Knee
Radiography W Tarsus
Force plate
Previous surge
Questionnaire gery
Synovial
fluid W Yes
™ No

- Patient’s Age: 7 years (1-11)
. Body weight: 30 kg (21-36 kg)
« 2 dogs received IA injections in 2 joints simultaneously




Study Results Show Clear Improvement in Patient Dogs

Quality of Life — based on owner’s feedback

Questionnaire: overall score
12-

10+ T + T
84
« Clear improvement in 10/12 dogs g | = o
. - . 4 J_ *significance
« Concurrent orthopedic conditions in 5/12 N one month p=0.0008
dogs o two months p=0.023

0 1 2 6 six months p=0.018

Time (months)

- Transient polyuria and polydipsia in 5/12 dogs

Visual Lameness — based on score (veterinarian)

 Increased appetite in 3/12 dogs VLS

g i x !

Q4

n

g 3

E ; T T T *significance

8 27 one month p=0.031

g two months p=0.011

g six months p=0.016
0

Pharmaceuticals, 2021 March, 13(3): 372 0 1 2 6
Time (months) DS M



A Clear Positive Therapy Effect is Noted in the Study

Force-plate analysis to assess asymmetry and vertical force

2 g Fy-

100+ * 100+ *
P ——— T _ *significance

*significance 80- one month p=0.041
one month p=0.04

two months p=0.027

804

60+ 60-
77} 7))
< <
40+ '|' 40+ -‘-
j T | .
O' T T T 0' T T T
0 1 2 6 0 1 2 6
Time (months) Time (months)

1. Vertical force (FZ+) and propulsive force (FY-) asymmetry, clear therapy effect at 4
and 8 weeks*

Pharmaceuticals, 2021 March, 13(3): 372

* N=12 for t=0 and 1 month, n=11 for t=2 months, n=7 for t=6 months



Veterinary Study Verifies Promising
Management for Severe
Osteoarthritis

« Safe administration noted in 12/12 patients
— Transient systemic effects (similar to Moderin® |A tx)

« Preliminary results seem favorable:
— Decrease in clinical signs

« 10/12 at 1- and 2-months follow-up
« 5/10 at 6 months follow-up
— Concurrent orthopedic problems

* Follow-up study: prospective, comparative study

Promising results for dogs with severe OA!




A Case Study of Patient Dog, Charly

Pre-study: Post-study:
Patient Charly presents with severe OA in both Patient Charly is pulling the line and
elbows, avoiding the use of his right-front limb enjoying the long missing run

w"‘\—-v- T % [V > " ie T

WF’?’%‘*"“”"?E"@Q s

Radiography of joint
showing OA



Conclusions

 TheraPEA™ - biodegradable polymer platform addressing challenges in Drug Delivery

« Unique biodegradation properties and versatile processability — features bridging the gap
between a material platform and drug delivery solution

« Developed injectable, extended-release TAA formulation for managing the OA pain

e In-vivo verification in acute OA model

« Prospective safety and clinical efficacy veterinary study — promising results in patient-dogs with
severe OA

€ psMm



Why partner with DSM Biomedical?

TheraPEA™ biodegradable polyester amide
Differentiated technology to enable innovative sustained and
controlled release therapies for the patient

Our Value in N o Bridging the gap between biomaterials technology and
o “\a
Partnership s drug delivery solution

Solving our world’s healthcare needs through sustainable
science, together with our partners

A partner you can depend on
Extensive in-house expertise, including analytical competencies and
melt and solution-based processing techniques, to accelerate
formulation development efforts in our dedicated high potency
laboratory.

@ bsm
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Let DSM TakeYou FURTHER

¥

through sustainable science.

innovation in healthcare.

NUTRITION - HEALTH - SUSTAINABLE LI\?ING
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BRIGHT SCIENCE. BRIGHTER LIVING.™

Disclaimer

The description by DSM Biomedical of the characteristics and properties of its products and services as contained in this presentation are supported by research
and believed to be reliable. They are for general information purposes only and may not be relied upon in individual situations. All materials offered by DSM
Biomedical are supplied under contract containing detailed product specifications, and the user shall be exclusively responsible to assess the suitability and

fitness for purpose of the product as specified by the user for any individual application or use.




