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DSM® tH 5 & B
DSM global workforce

~60% Employees outside Europe (2018) VS. 37% in 2006
~23,000 Employees incl. JVs/associates
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Global presence
~450 employees

Exton, PA

Geleen, The Netherlands

Berkeley, CA o
Shanghali, China

Tokyo, Japan

Greenville, NC

North America




Broadest portfolio of biomaterial solutions
Supported by a solid science foundation

Bioceramics o i
eram Coatings

Polymer
processin




DSM has a solution to assist patients undergoinga\"
catheterization procedure

£ 7
> 2-million

: ( "1
Collagen solutions for puncture cl‘giure W / patients

annually

Reduction in
hospital stay
time

Remodels quickly
leaving nothing
in patient




DSM has a solution to help treat
rheumatic heart disease’

Polyurethane solutions for heart valves 7 e éofyfﬁ,stof
— ' . ' " clinical history

CarboSil® TSPCU gives the’elv.eg [
dispenses with the need
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We enable product innovation in sustained drug
delivery with the development of customized
solutions with tunable properties to suit the
active pharmaceutical ingredient (API), the i
physiology of the delivery site, and the deswed_ L
target profile of the end-product. 0
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Why sustained delivery?

To enable improved clinical outcomes & patient
compliance, to realize better healthcare economics,
and to significantly reduce medical waste
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Product examples utilizing DSM Technology

O

Ophthalmic injectable designed for « Estimated reduced use* of
6-month  application (Phase 1 ) surgical gloves by >40 tons per
clinical, treatment of AMD & DME) - year

Once every 6 months vs Once every « Over $3M per year saving in

4-6 weeks disposables use

Diabetes management implant « Estimated reduced use* of
designed for 6-month delivery of —) injectors

GLP-1RA (in development) - Once — by 3M per year with 20% market
every 6 months vs once daily / adoption ,

weekly — by 12M per year with 100%

adoption (US only)

15 *Based on internal evaluation




DSM Biomedical Drug Delivery

Polymer platforms for application in injectable and
implantable long acting drug delivery systems

Biodegradable PolyEsterAmides (PEAs)

o Proven innovative biodegradable materials for sustained drug

delivery application

Biostable Thermoplastic PolyUrethanes (TPUs)

o Customizable & proven biostable platform for sustained drug
delivery applications

16




PolyEsterAmide technology - a proven biodegradable
material platform solution for sustained drug delivery

« Broad compatibility with wide range of small molecule and R,

biological drugs due to low susceptibility to acylation (i.e., oS ’\/V\/‘i;‘ i\l ,\/\OIO TRy
interaction of polymer with API's nucleophilic primary amines) ¢ LA o o oster bond

« Excellent biocompatibility proven in multiple settings including n m @ amide bond

ophthalmic, intravascular, intra-articular applications .P._._._._H.._._].

< Near linear release from weeks to greater than 6 months*

Amino acids Diols Diacids

« Controlled degradation kinetics (weeks to multiple months); no o 5
acidification of micro-environment; no bulk degradation e edENeas )LMJ\
preventing irregular biphasic release kinetics; surface erosion 8‘ * M

H;N/\/\INHZ = '

allows for implant removability**

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

« Broad IP protection provides opportunities for lifecycle extension

* polymer-drug formulation dependent
** in case of adverse reactions for example; shape and time-dependent DS M



PEA application examples

) sveltemedicalsystems

Svelte Medical Systems Announces CE Mark Certification of
SLENDER IDS™

The World'’s First Drug-Eluting Coronary Stent-on-a-Wire Integrated Delivery System
Downsizes Catheters, Facilitates Transradial Intevention (TRI) and Maximizes
Procedural Efficiency

« Approved in EU, US & Japan expected
« PEA Il AcBz used as drug eluting stent coating

O

aerie

Aerie Pharmaceuticals, Inc. and DSM Biomedical, Inc. Expand Collaboration Agreement Focused on
Novel Drug Delivery Technology in Ophthalmology

August 1, 2018
Promising Technology Platform to Potentially Deliver Therapies to Treat a Broad Spectrum of Ophthalmic Diseases

DURHAM, NC & EXTON, Pa.--(BUSINESS WIRE)--Aug. 1, 2018-- Aerie Pharmaceuticals, Inc. (NASDAQ:AERI), an ophthalmic pharmaceutical
company focused on the discovery, development and commercialization of first-in-class therapies for the treatment of patients with open-angle
glaucoma, retina diseases and other diseases of the eye, and DSM Biomedical, Inc., a global solutions provider in biomedical science and
regenerative medicine, today reported that they have expanded their collaborative research, development, and license agreement.

« Phase 1 Clinical Trial
« 6-month sustained release application
« Exclusive PEA license in Ophthalmology

« New generation PEA Il X as API carrier

@ psM



PEA / Form Compatibility

Long Acting Injectable Fibers & Rods

« Typical Specifications:
o Diameter 200pym - mm
o APl loading 5% - >50% w/w
o Injectable - 27G (200um implant) - 12G (2mm implant)

o No stitching required

* Processing Options:
o Extrusion & Injection Molding
o Low temperature processing techniques

o Small Batch processing possible

* PEA fiber currently in Phase 1 clinical trial




PEA / Form Compatibility

Long Acting Injectable Micro Particles

« Typical Specifications:
o Diameter ~10pm - 100pm
o Injectable - 30G (10pm MPs) - 23G (10pm MPs)
o API loading 5%-30% w/w

* Processing Options:

o Numerous methods available — emulsification, spraying...

* Long Acting Efficacy proven in pre-clinical studies

o Proven superiority of PEA MicroParticle formulation vs
PolyEster based commercial product - superior efficacy in in

chronic disease animal model*

*Application / APl and Target Product Profile Dependent. Example based on results of evaluation of PEA microparticles in
acute arthritis model. DRUG DELIVERY 2019, VOL. 26, NO. 1, 226-236




PEA / Form Compatibility

Coatings

Compatibility with number of substrates

Excellent adhesion to metals

Processing Options
o Excellent melt processability
o Solutions processability

o Unique solubility properties

PEA coating in commercial product - Sirolimus eluting coating

on Drug Eluting Stent*

21
*DES by Svelte Medical Systems
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Confidential

Sustained delivery of a commercial Kinase Inhibitor (KI)
Challenge: Polymer Compatibility with Free Amine APIs*

In-vitro >6-month sustained release

—&— Cumulative Release  —&— Daily Dose

Form details
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« Injectable micro-Fiber
« 100pg total weight
» 40pug total API load
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*Formulation / processing of free amine APIs with PolyEsters

typically results in disintegration of polymer in 2-7 days



Confidential

Sustained delivery of biologics
Challenge: Diffusion of large molecules from polymer
Full retention of bioactivity of horseradish peroxidase (44RDa)

Controlled Degradation & Swelling Release of HRP with Retention of Bioactivity
8004 Pean 100x 3500.0 -
g‘ 3000.0 -
o 600- § g 2500.0 - PEA 11l 0%X
£ PEA Ill 50X 29 20000 —a—PEA Ill 25%X
= 400 PEA lll 75X S s 4
Q qc) %_0 1500.0 - === PEA IIl 50%X
(% 200 % 2 1000.0 == PEA 11l 75%X
5 PEA IIl 25X ke 3= PEA 100%X
R o 500.0
o &
0 PEA Il OX 0o . . . . . . |
0 2 4 6 8 10 12 14
-200 Weeks Time [weeks]

Intrinsic properties of PEA: Lack of degradation-associated acidification

of microenvironment contributes to preserving of HRP bioactivity




Confidential

Sustained delivery of GLP-1 Receptor Agonist

Product concept interim results
Sustained release & full bioactivity retention of GLP-1 RA

GLP-1 RA in-vitro release from 30% w/w GLP-1 RA PEA rod

(2mm x 10mm) Cell based results (Path Hunter Activity Test)

* Full retention of bioactivity of GLP-1 RA post
100 1200 process
%0 T « Full retention of bioactivity of GLP-1 RA extracted

80 (¢ 1000 from implant after 6 weeks of in-vitro release

70 | « Retention of bioactivity of released GLP-1 RA

800
60

50 600

We are advancing leading formulation into in-
vivo evaluation stage:

* Intravenous glucose tolerance test + oral glucose
500 tolerance test - efficacy data benchmarked
against an acute injection

0 « Tolerability study - focus on subQ route
« PKstudy benchmarked against an acute injection

@ psm

40

Daily Dose (ug/day)

400
30

Cummulative Release (%)
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—6— Cumulative release (%) —&—Daily Dose (ug/day)



DSM Biomedical Drug Delivery

Polymer platforms for application in injectable and
implantable long acting drug delivery systems

- Biodegradable PolyEsterAmides (PEAs)

o Proven innovative biodegradable materials for sustained drug delivery

application

- Biostable Thermoplastic PolyUrethanes (TPUs)

o Customizable & proven biostable platform for sustained drug delivery

applications

26




Proven Biostable polymer platform

for sustained drug delivery
Polyurethane Technology

v

27

Proven clinical history

Material Master Files on file with the FDA / GMP manufacturing

Capability to customize for specific hydrophobicity / hydrophilicity, time duration in
body, desired elution rates, hardness/loading capacity, and processing parameters
(ex. Impact of API degradation temp)

Available support from feasibility to development/implementation

Melt processing know how backed by an extensive global scientific community for
additional partner support

Polyurethane technology provides a customizable, biostable platform for sustained
pharmaceutical delivery applications




Biostable Polymer - Polyurethane Structure

Sustained delivery in implantable applications

Segmented Polyurethanes: General Structure & Terminology

N Hard Segment (HS)
) Ll safe Segment (55)
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« DSM offers multiple biostable polymers for use in sustained delivery applications

« The diversity in chemical structures of PUs and the possibilities to do functional modifications make them eligible as

controllable devices of low molecular weight drugs as well as biotherapeutics.

« A desired profile of release can be tailored by controlling the hard/soft segment ratio, hydrophilicity of the soft

segment and using ionic interactions between the polymer segments and drugs.

« Enabling possibility of low temperature melt processing

« Mechanical properties suitable for flexible applications o DSM



Biostable Polymer Platform

Tunable solutions via multiple material choices and custom formulation approach

« Choice of different TPU material results in * Tunable release profile based on material

different type of formulation (same API) and choice and formulation approach

Cumulative API release Carbosil 20 80A 4% API

)
= 4,000 Carbosil 20 80A10% AP
E 3,500
2 3000 ATPU 75A 4% AP
/ @
' a 2500 ATPU 75A 10% API
= S
JATPU |API 2 2,000
(homogenous) B 1,500 Bionate 80A 4% API
= 1,000
d Bionate 80A 10% AP
500

Bionate 55D 4% API
0 7 14 21 28 35 42 49 56 63 70

Time (days) Bionate 55D 10% API

. Bionate® .IAPI : o DSM
(heteragenous)




Sterilization Evaluation

No impact noted on base DSM polymers after sterilization

12

In order to evaluate the impact of sterilization on Blonate® PCU Slonate® [l PCU Pursl® TSPU- — Carbosile TspcU ATPU
its materials, DSM conducted an assessment of °
selected polyurethanes in its portfolio.

No loss in strength at stress at 5% elongation (see
Figure 1) was observed when exposed to EtO
sterilization in accordance with 1ISO 11135 -
Sterilization of Healthcare Products

Stress (Mpa) at 5% Elongation
=

No loss of strength at 5% elongation (see Figure 1) ;
was observed when exposed to gamma
irradiation up to 45 KGray (1 Gray = 1 Joule/Kg).

80A 904 55D 65D 750 B0A 08 550 20 80A 35808 20 Bon 20 904 5 90A 20 550 758 500
D5M Medical Grade Polyurethanes

®Unsterilized WEtO sterilized ™ Gamma sterilizad

Figure 1. Impact of sterilization method on stress (strength) at 5% elongation

30 ODSM




DSM Biomedical

Formulation & Product Development Support

31

End-to-End support, from feasibility to ¢cGMP manufacturing (via

network of partners) supporting clinical and commercial development

Dedicated Drug Lab (ISO 13485) for early feasibility & development

activities
Custom development (formulation & polymer) capabilities
Experienced drug polymer formulation group

DSM ACT (Analysis, Characterization and Testing) - state-of-the-art
analytical capability




Feasibility Study Design
Project Setup Example

« Selection of APl and Polymer
+ Daily dose / Total load determination

API safety assessment
Analytical method setup — IVR & API load

¢ Desired Duration Formulation development (# of rounds)
* Desired application method IVR studies

* Selection of form « Analytical work
* Finalized Target Product Profile (TPP)

Go / No-Go @ conclusion of each round

Feasibility Study

In-vivo Study
Go / No-Go

Go / No-Go

In-vivo
Proof of
Concept

Definition Feasibility Feasibility
of TPP Planning Study

TPP finalized

Defined feasibility phases

Defined # of feasibility rounds
Defined Go / No-Go decision points

» Selection of leading formulation(s)
* Preparation of in-vivo batch(es)

» Sterilization

* Shipment to Partner / CRO

32

Feasibility

Proof of
Concept

N

Development
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We actively work with our partners in Pha
innovative sustained drug delivery applicz

We offer our partners servicesiin development of
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Lukasz Koroniak

Director, Commercial Development Global Application Manager
Ken.Kuriki@dsm.com Lukasz.Koroniak@dsm.com

©osm dsm.com

ﬁ linkedin.com/company/DSM

| twitter.com/DSM

£ facebook.com/DSMcompany

2* flickr.com/DSMcompany

youtube.com/DSMcompany




BRIGHT SCIENCE. BRIGHTER LIVING.™




