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S &
1981 e 1989 1999 2012 2020
R R s - o) -
Pioneer in 3D ,Q(‘o 3D DMU 3D PLM 3DEXPERIENCE® PlatforgfGoes Live Pioneering the
CAD /CA q,© First All Digital Originator of Product First Virtual Twing £o include Virtual Twin
Design Designed RAircraft Lifecycle Cities and Infg@Structure of humans
Management @é”
N
a Purpose-Driven Long-term 290,000 ?\\’«9 12,260 Partners
mpan riven Customers . .
Company Drive ,\\§° * Software, Technology & Architecture
Combining Art, Science &  * Revenue: €4,5BIn * 11 industries in 14g?ountries « Consulting & System Integrators
Technology for a more * 20,000 passionate people * 26 million usersb@o « Content & Online Services
sustainable world Q¢ * Education & Research
A‘(\o
‘19’© 7S DASSAULT
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“SOFTWARE IS EATING TI:FE WORLD"

Q
Can we do what was done for C°‘onsumers for Product Development?

PR
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OUR REACH

8,000+

Active customers

All top 20

BioPharmas & MedTech

All tep 10 CROs

are customers

Active partnerships with

FDA & IMI

50%+

of drugs & medical devices
designed with our solutions

50%+

new clinical trials :
supported by our solutions

25,000+

AMIEIRGELS

45B

Clinical data points

/M+

patients

45,000+

physicians

22,000+

Hospitzi facilities

1,000+

Direct hospital connections

500M

Images processed annually

D7S DASSAULT

SUSTEMES
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THE CHANGING NHTURE&@% THERAPEUTIC INNOVATION

i
Precision Value-based Convergence of
Medicine Therapies Digital, Device and

Therapies

Physicians/ Consumer
Investigators bl Health

v
Regulators D7S DASSAULT

SUSTEMES



OUR BELIEF

S

Virtual worlds extend and
improve the
Real world




Document_2021

© Dassault Systemes | Confidential Information | 5/5/2022 | ref.: 3DS

X<
&
N
on<\
{\\%
¢
N
A\
o&
\®
&
N
&
6\)
&°
Q_QJ
&
MEDTECH
<
&

RS
)

DEVELOPMENT &
" ENGINEERING

A

DASSAULT
SUSTEMES




© Dassault Systémes | Confidential Information | 23/07/2021 | ref.: 3DS_Document_2021

How Cav\m\fuse Modeling and

Simulation to Generate

Defénsible Evidence in Days
@mqj@ﬁstead of Years?
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2%
2000 2000 2011 2013 2015 2007 2019 2021 2023 2025 2027

WHY DIGITAL?

U.S. FOOD & DRUG
ADMINISTRATION

2]

Multifactorial Complax
Diseases

Regulatory Pressure Intense Competition

New players

ANNUAL GROWTH RATE (%) ©

MEDICAL DEVICE RECALLS & UNITS

500 200MMm
400 160MM
300 120MM
200 8OMM
100 aomMMm

Q3 a4 a1 Q2 a3 a4 a1 Q2 a3
2017 2017 2018 2018 2018 2018 2019 2019 2019

sounces: Ay, Raonst W Recalls @ Units

e ot Adcounts,Ages T, Compind by POPY

<f» Stericycle
Expert Solutions

Patient
Autonomy

%5 BIOSERENITY

= J/ Smart Healthcare Solutions

DS sisteries
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HOW CAN MODELING HN@B“"\@SIMULHTION HELP?

&
¢
o2
o\
Years \‘Z’ 15t Test in Real Human Environment
IIIIII lIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII&$ [ R RS R RRRRRRRRRRRERRRRRRRRRRRRRRRRRRRERERERRNNRNERNRNRNNNRNRHNHNESRNSEHRNERSESRS;)
Design Bench Hgiinal Human Animal Candidate (Clinical Patient
Test Q@Q@ est (Cadaver) Test “Trial” Trial § R Population

¥ 3 o i
& | ‘\o\e : Learn & Revise
Dag: < Upfront testing in Realistic Human Environment .\@\
EEEEEEEEEEEEESN L L NN S R e e T T ) ===
& g 2
@ . . O
in silico  in silico in silico ) . Clinical + s
Animal candidate in silico Patiént

©
Qﬂ?ign Bench Human  Clinical
test Model Trial

Target% & | | & | ﬁEi

1 Q Virtual (in silico) testin
. g
Papiilation reduces development time and

4
costs

Q Virtual patients deliver
insights/confidence at very

Right First early stages of development
Time

Validation .~ Trial

2
DS sisteries



ENGINEERED TO CURE

DEVELOP SAFE AND EEQP-ECTIVE MEDICAL DEVICES WITH
COLL%@RHTIVE DESIGN AND SIMULATION




WITH ENGINEERED TO CURE

&
R QQ
N
&
N2

* Reduce Device Development Time and*foost by systematically adopting
Virtual Testing in place of Phgsmal}@stlng

* Shorten Time from Concept thﬁugh Final Design through Collaborative
Modeling and Simulation (M@DSIM)

» Expand Innovation Bagﬁmdth using Process Automation and
Democratization to eaEnpower experts and non-experts alike (MODSIM)

* Improve Dewc%soafetg and Effectiveness by assessing device performance
with realistgﬁélldated Virtual Human models

« Meet allPerformance, OQuality, and Compliance Requirements using a
Mode’&'%ased Systems Engineering approach

* Reduce Risk of Expensive Late-Stage Design Modification by 8
experiencing the device in its context of use with Human Factors De5|gnv

. Optlmlze Component Sourcing and Streamline New Part Introducgﬁ)n
using Standard Component Management &b




WITH ENGINEERED TO CURE

&

§o\0° systematically adopting

Virtual Testing esH
%Qq‘&o Collaborative
Ways of Working. &
\ (§@‘°@ Process Automation and
Democratization '« -
@6\‘
<
realistic valid@ﬁd Virtual Human models
(\0
q,©/\ Model-

Based S§stems Engineering

Human Factors Design

Standard Components &




DESIGN & ENGINEERING QN THE 3DEXPERIENCE PLATFORM

<
END-TO-END REQUIREMENTS
MANAGEMENT & TRACEABILITY

/=7 |Improve Product
f. Performance andbﬂudit-
Ready Traceabi!\gfg

COMPREHENSIVE MULTIPHYSICS-

MULTISCALE FRAMEWORK

Assess real-wetld device \ . _@Q‘O
and patienig\ot?ehavior at Greater Quality and Compliasice
&
all Ievel%ﬁ‘ abstraction <&
QO‘O \Y\‘(\O

S

S!.?GLE BUSINESS AND
ENGINEERING PLATFORM

Connect all stakeholders
8 across the enterprise with
a single source of truth

X
Enhanced Device Reliab“r([itg and Safety
@0

nnnnnnnnnnnnnnn

Enable seamless

‘ m“ .= collaboration between S Increased Innovation Bandwidth
| designers and analysts N

Concept Design  Validation

Reduced Product Development Time and Cost w&%



SINGLE BUSINESS AND ENGINEERING PLATFORM

Q Personalized environment connecting all stakeﬁolders with a single source of information early in the innovation process
O Intuitive apps for social collaboration, 3D vc;suallzatlon and data-driven decision-making accessible anytime from
anywhere Q\o

Welcome to 3DDrive

1ol ¥ ol




END-TO-END REOUIREMENTS;MHNHGEMENT & TRACEABILITY

Q Customer needs clearly linked to medical dey&te requirements, functions, systems, and validation strategies
O Best-in-class Model-Based Systems Engmﬁerlng tools to ensure device performance quality, compliance

(\

REQUIREMENTS, FUNCTIONS, LOGICAL COMPONENTS, PHYSICAL COMPONENTS HW AND SW, ALLOCATW

Model-Based
Requirements Engineering

r5p-R1132100206795-00000021  Maturity State | Prva@” (IERRGAN * Frozen
Customer Requitment Specicason | Owrer mm@d
Modified

)
GTags /s

Revision

B [% =4
28 Customer Requi emxs;m .
‘"zungmn ‘ Wo\\q
* [E Mission description 1 ?
* [ Stakeholder Requirerne) 3% Customer Requirement Specification 1
* [E] Enviroment Descr wc(} >

* [Ej consumer m.ng

Requirements Validation

Traceable Requirements : :
Planning & Execution

Management




FULLY INTEGRATED MODELIN@ HND SIMULATION

O Model-based collaboration between design gﬁglneers and simulation analysts to reduce design cycle time

O Simulation-driven design optimization tqﬁduce likelihood of expensive late-stage design modifications
RN
(\

7!’\}0\v x +

X e

L B

Q@ eul-ds-am.3dexperience Ids.com /cas fognservice = nitps BAA/ /L] -

N
‘Q\

. vt s O

e5|ner 5

>
V.R

3DEXPERIENCE

Typical Insulin Pen Designer and Analyst use Model-based
Internal Details Coliaboration to Optimize Device Design



FULLY INTEGRATED MODELIN@ HND SIMULATION

O Model-based collaboration between design, gﬁglneers and simulation analysts to reduce design cycle time
O Simulation-driven design optimization thfteduce likelihood of expensive late-stage design modifications

BLEUPen_ MasterCAD C.1

<
! KN\
@ Biew.Insulin Pen_Assy At (Blew_Insulin_ Pen_Assy.1)
@ nsuin A1 Onsulin))

iPer :
0 Bieu insuin Pen_Asy C1 (Bleu tnsuin Pen_Assy. 1)
+ & Insin €1 finsuin 1)

D

@@ y

|
':y..z..l, Assombly | Prodoct Modification  View ARVE | Tooh  Towh

X990 L9 sQ-2®@- %WQ“

Fstanctard | Setup | View ARAR . Tools Touch

FhD BABNBHD

Typical Insulin Pen Designer and Analyst use Model-based
Internal Details Coliaboration to Optimize Device Design




FULLY INTEGRATED MODELIN@ HND SIMULATION

O Automatically and efficiently explore demgrpﬁade -offs to converge on the optimal and most robust design
O Easily compose custom processes mtegra@mg all modeling and simulation processes, tools, and data

Automation

Bom:h Test Suite

©
MODSIM @VRNTREE
P

J=Cmon + Csim = & v
Cost = BENUH TEST AT
Run J=Croosim & SUADLATION TEMPLATE s
Data > K@ .
ey
» Stent Design Parampters 4
Simusation 0?‘
| 4 s &
: N Tt ©
Concept Design Validation Qv



COMPREHENSIVE MULTIPHY§>#%S-MULTISCHLE FRAMEWORK

Q Multiphysics simulation to model behavior of mgﬁcal devices under real world operating conditions
Q Full compatibility between device design (CQ,E)) 3D simulation (CAE), and systems behavior simulation

Device Design e . Device Systems

Behavior Simulation

IASO Structural Integrity Test

Deformable
Casing material

Device 3D Simulation

Drop test from 5 feet
Global contact with friction

Rigid floor for drop test

Qv B WEN >

Impact on the Edge
Abaqus/Explicit Solver

Impact Energy
Absorbtion Cladding
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N
BREADTH OF CAPABILITIES
Q@
G
&
o\
(]
\A“o\
&
e>°°\\o
L
\ 4 & \ 4 v v R
REQUIREMENTS éob MECHANICAL ELECTROMAGNETICS VIRTUAL HUI:){@N
ENGINEERING @?e' ENGINEERING PERFORMANCE CLINI\QQ‘
S &
Leverage a systems a@ﬁroach to Virtually design and validate Improve the electromagnetic Reduce reliq)(ife on animal and
medical device reqﬁfements for  device mechanical performance reliability, safety, and clinical g{g}&ing, accelerate the
efficient and cogquiant designand using requlatory grade models certification of medical devices regu[af\org approval process,
developmengfncluding automatic  that deliver defensible results, using proven simulation «S"and improve device

completigé‘oof the Design History  thereby reducing the need for techniques and reduce the need ,\ob" performance, patient
Fi/e@!ﬁ‘ﬂ Device Master Record  phuysical testing and the cost and  for physical testing and the costz_e»Q satisfaction, and treatment

Qq,’l' time of new product and time of new product " outcome.
Vv development development &
<
-

i
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Multiscale

A NEW LEVEL OF VIRTUH@L@’%XPERIMENTHTION

o{\(\Q
& Multi Discipline
. )
Bio S : .
. Dermatology Neurology ,«\\o(‘CardmIogg Endocrinology  Hematology Pharmacology Genetics Pulmonology /
Sciences R

Population

2P
L 2

Cohort

Physical
Macroscale
Continuum ©

Physical
Microscale
Non-Continuum

2
DS SiSreves



COMPREHENSIVE MULTIPHY§>ﬁ:S MULTISCALE FRAMEWORK

Q Virtual Human Modeling to assess device relﬁ%lhtg and safety using realistic human models
O Living Heart Model to reduce reliance on\eﬁnlcal tests using validated cardiac models

Living Heart Model

Bk 7 '7 3 h E[ECtrical
' ) Hna'gsis

Diseased

Implant MRI Safety




LIVING HEART: VIRTUAL DESIGN & TESTING OF
CARDIOVASCULAR TREHTMENTS

| ref.: 3DS_Document_2021

Abnormal Stents, Valves,

Heart Failure & LVAD
Heart Rhythm Clips

Congenital Heaﬁ
Dlseag@?

.
9
é‘m

Confidential Information |




Progression of
Neurodegener

CONTRIBUTORS: .

; d S . : i Johannes Weickenmeler', Ellen Kuhl*, and Alain Gorlely*
—§

Stevens Isttge of Technology, New Jersey, USA
- - v = 1) Living Matler Laboratory Starford Ureves: Stanford, Calloma USA
[ esomeg riourncs e Wt sy of Ot U U Hogrio




DEVICE-SKIN INTERACTION

R

Drug dispersion in

S skin including

. s L pressure driven
: Q,Q"ﬁm“ flow in porous
5 & Initial Void meti@ with

2‘ 06 hypodermis Eulerian A .

i 0906 agisotropic

Fig 1, S&¥ematic of skin layers (epidermis, \%%e rmea b | I |tg
§ Fig 2. Schematic of Eulerian

and Lagrangian domains

in

— z L zZ 3 5

kS € 1 | Experimental 3 , |simulation

1o

‘5_5 / 515

- R

z W

3 205

= -

= ]

S 2

o

- 2 4 6 8 10 [} 1 2 3 4
e Needle Displacement (mm] (b) Needle Displacement (mm]

£l

§ Fig 4. Comparison of needle reaction force vs. displacement plots: (3) experimental results [1]
(2] and (b) simulation results.

=

© ope
@

% Permeability
(=)

©

variation in the

. . . . . hypodermal layer
Needle penetration in skin including tissue damage modeling up J

28 SUSTEMES
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TESTIMONIALS &
@
&
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A\
&
0\0
Torben Strom Hansen \(\s“ Yan Zhang Shawn Chen
Executive [?iTECtOI' Accelerator Engineer Principal Engineer
Novo Nordisk Mevion Abbott

“We explored a number of “The low frequency solvers “The Living Hezit Model
software codes and chose from Dassault Systémes provides a vistual
Abaqus because it was a are critical to our design environment to evaluate

® well-integrated solséion process.” device-heart interaction at

that could mode! the elevated heart rate.”
UL ESR  nonlinear befiavior of the

fine details of our

assembiy correctly,

incliuding the high number

of interfaces in contact.”

D7S DASSAULT

SUSTEMES



Improve Device Integrity apd
Enhance Patient Experlemce

e°
o

@ CHALLENGE _ |%&g)) BENEFITS

= Novo Nordisk is a leading globai * Accurate modeling of the material
provider of diabetes care behavior of nonlinear polymers at all
medications and devices. They were operating conditions
trying to develop insulii pens that
are portable, reliable, easy to use,
and consistent.

Ability to design insulin injectors
with multiple contact interfaces and
snap fit locking mechanisms

“We explored o :iumber of software
codes and ch«se Abaqus because it
was a weli-integrated solution that
could model the nonlinear behavior
of the jine details of our assembly
correctly, including the high number @Q SOLUTION
of interfaces in contact.” - Torben

Strom Hansen, Executive Director,
Novo Nordisk * Engineered To Cure Indusity

) Solution Experience wit'i Device
Mechanical Engineeritig

Significant reduction in cycle time by
using an integrated Modeling and
Simulation paradigm

novo nordisk s'qsm;Es



Improve Device Performange and
Enhance Patient Safetg

A
&+

@) cHALLENGE _ |G} BENEFITS

-

= Mevion Medical Systems is a * Accurate modeling of the behavior of
leading provider of proton therapy charged particles in electrostatic and
systems for use in radiaticn magnetostatic fields
treatment for cancer pasients. The
company was looking to enhance
beam quality, increase stability and
uptime to reducs system Access to full suite of SIMULIA EM
complexity, and increase equipment simulation solutions for designing,
reliability, i while lowering capital analyzing, and optimizing EM
and operating costs. components and systems

Ability to simulate the coupling of
electromagnetic and thermal effects

“The low frequency solvers from
Dassault Systéemes are critical to our @Q SOLUTION
design process.” — Yan Zhang,

Accelerator Engineer, Mevion

= Engineered To Cure Indus?:y
Solution Experience wit'i Device

(9 MEVIDN Electromagnetics Performance

SH‘STEMES




Reduce Reliance on

Expensive Clinical Testlng

@ CHALLENGE

* Abbott is a leading global provider

of medical devices, diagnostics,
branded generic medicines, and
nutritional products. Th2y were
trying to understand how
intracardiac devices might behave
under abnormal physiological
conditions to improve device
performanc2 and safety.

“The Living Heart Model provides a
virtual environment to evaluate
device-heart interaction at elevated
heart rate.” - Shawn Chen, Principal
Engineer, Abbott

e°
o

<

+BENEFITS

= Access to a realistic model of the
human heart that can be modified to
represent abnormal cardiac states

Ability to simulate the interaction
between medical devices and the
human heart

Ability to rapidly explore device and
human variability while reducing
reliance on human testing

@E’ SOLUTION

= Engineered To Cure Indus%:y
Solution Experience with Virtual
Human Clinic

SH‘STEMES




LEARN MORE

22 Minutes Webinar:
Simulation in Life Science

—_—

Solution Overview: Ellg?ﬁeered To Cure

Why do companies value integrated modeling-and
simulation?

Read the ebook, "Experience Your Design the what, Whiy afd hoW o MODSIM fordevelopin | better
products, faster”

4 Download

" Case St/u;lg£ Novo Nordisk More about MODSIM

34


https://ifwe.3ds.com/life-sciences-healthcare/engineered-to-cure
https://ifwe.3ds.com/media/simulation-in-life-sciences-webinar
https://www.3ds.com/fileadmin/customer-stories/import/pdf/simulia-novo-nordisk.pdf
https://ifwe.3ds.com/modeling-and-simulation
https://www.3ds.com/products-services/simulia/solutions/life-sciences-healthcare/the-living-heart-project/

Document_2021

© Dassault Systemes | Confidential Information | 5/5/2022 | ref.: 3DS

=@
QUESTIONS?
&
o‘\o&
<
&
Q‘obo
()
eebg \'«\‘5@
< THANK YOU!
?\\(\é,\@ ® . \(\Q(b{\'
. o)
K\QO‘&Q 'o\\\\(\\e’
«2° &
& BHRBHRH.HOLTZ@?:DS.COI‘Q@O
< %)
& &
"9&06@
?\\(\&,\\
QO‘Q@.
X
N
«*‘0&
©
< S passaur



i
o%
ay
Yk
Yip
8%
"R

36

sse( @
AS Jne:
Saw)s

yuo) |

EULIOJU| [BRUSPI

| uor

“jal |

7Sag “)

000§

U

(344



