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)al Public Health Challenges call for
Effective use of Software & Digitalization

Global Demographics Value-based Healthcare

Highest population growth
in regions with least ability to pay
Insufficient HCPs

Volume procurement

Reimbursement tied to total
“episode of care”

Familiar chronic disease patterns and patient outcomes

Complexity vs. Maturity

Faster product turns for
differentiation & margin retention

Software-based innovation

Precision medicine

Global Regulatory Variation




SIEMENS
lngenuity for life

Industry performance
Total FDA Refall’'Events with Software Contribution
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Recall causes by regulation SIEMENS
Iug&c«uc\‘y{::r(ifa
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US FDA’s Collaborative Relationship with SIEMENS
Industry Ecosystem Stakeholders lngenuity for ife

B \\ /ot Case for Quality

Focus on Move from compliance to quality

Digital Evidence

benefit efficiency
Promote Modeling & Simulation

&\ /o Digital Regulatory
Review

patient safety practice
Re-use Existing Digitalization Assets

Collaboration’ -ii»
Stall\(ﬂeuritci-lder Wlth FDA iri;ncfifr:t\;gn

(.‘Siemens collaborates with FDA to define R&D + Manufacturing best-

>

practice
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GENERATIVE ADDITIVE
DESIGN MANUFACTURING loT/ EDGE

" @

Al ANALYTICS

...to manage and thrive in complexity.
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Product Person

loMT Precision Medicine
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Medical Device digitalization “blueprint” [ Value Drivers SIEMENS

aligned with Regulatory Requn:en]e.n.ts . Mindsphere . lngenuity for Life

Unique s fed back nsi ghts to

Differentiated
P g _ : 19 00
Product Product Verification )0 01 -
1 Smart Regulatory Controls =
esign Inputs 8(1) 00

| |
o

2 Digital Innovation Connected

Care

10
00

Solution

Integrated Mfg Process Verification

ALM, PLM, MOM
Platform

Risk Mgmt &

Design Inputs

(=
Q
a
©
@)
o

00
‘ Mfg Process
A

Industry
Catalysts

Multi-disciplinary
Engineering
Apps

Teamcenter

loT Platform
& Integrated
Apps
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Digitalization Wi Results
Data-driven, model-based S\ Accuracy, predictability,
controls for Requirements, &Y and faster time to
.| Risk, Product Definition, and [ \' market clearance
' V&YV traceability Ul

08mart Regulatory Compliance with
“Intelligent” Design Control




Focus on Design elements — Intelligent Design Control SIEMENS

Intelligent Design Control
Reduces copy mistakes
Maintains data integrity

Enables extensive search,
re-use, analysis

Links design elements,
e.g., hazard situations to
requirements to test cases

Creates trace reports
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Requirements

S Verification Test

Report

Trace Matrix

Report
Intelligent Models Searchable A>1epor

Data
Models B>2

C>3

Re-organize design elements for presentation to different stakeholders

Siemens PLM Software



Intelligent Design Control:
Integrated Risk Management

EVOLUTION OF PRODUCT DEV COMPLEXITY
TOOL USE - POLARION

EVOLUTION OF PRODUCT DEV COMPLEXITY
TOOLUSE—=NO INHERENT RELATIONSHIPS

. .
Use of Polarion to Manage Complexity) | 15 May 2018 Medtron I-c 12 Use of Polarion to Manage Complexity) | 15May 2018 MEd’tl’On lC




Real
Product

Collaboration Platform

Requirements
Management

Ensure new
requirements
have appropriate
V&YV test plans
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1 - RAC Chart
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Document Change
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Dynamic Traceability
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SIEMENS
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Digitalization Wi Results
\ Multi-disciplinary design Optimized performance of
collaboration, combined with {&* competitively differentiated,
| multi-physics simulations |\ \" § premium-value devices

Digital Evidence
“4D" Design Excellence




“Digital Evidence” - Use Modeling & Simulation to augment SIEMENS
Clinical Trials & Traditional Testing Methods lngenuity for ife

MDIC .

MEDICAL DEVICE
BRECTARN SoREOTTIM - Current Clinical Data Acquisition Techniques S —
ources or cvidence
(/5] .
Ej Hisli::limEvldence Demands Impact: Now Future
E Trial Size (Number of Patients) Computer Virtual
E. Complexity (Amount and Type of Data) Human Patient
E Costs
L
o
TJ__'.
'C]'ifil
@ s Animal
o - Computer
i Incorporating Existing

Information is one way to

bend the cost curve! Animal Bench

Evidence Development Demands: Safety, Efficacy and Cost-Benefit
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” Mechanical Modeling & Simulation
t Quality Problems early in the Product Lifecycle

77361663 Hz

nitudle

sEmwAEEIII

3D Modal Analysis

3D Impact Analysis



Computational Fluid Dynamics (CFD)
VR walkthrough of respiratory anatomy to see predicted physiological behaviors

B8] sTAR-COM+ VR - Lungs - o X
File Help




Digitalization Wi Results
Wi} Use manufacturing models to High quality, efficient, and
schedule and execute A regulatory compliant
|| production, enforcing routes, {8 \' ¥ production & eDHR
{  inspections, and rework "l

“Case for Quality” with
Smart Manufacturing




00
00000
000000

Main functionalities
and benefits

©)

Paperless manufacturing
(eDHR)

Identify, analyze and
prevent errors

Advanced planning
and scheduling

Manufacturing enforcement

and quality (5M)

Closed-Loop Manufacturing
& change enforcement

Single as-built track & trace
record

tion MD&D (Camstar)
r Medical Device & Diagnostic manufacturers

Camstar Medical Device Suite




, Digitalization Wi Results
Wi\ Labeling fully integrated with Error-proofed, efficiently
.\ product development and b constructed labeling,
manufacturing operations {8\ ¥4 configured for all countries
A and regions

“End to End”
Labellng & Subm|SS|ons




Layout,

Labeling

Standards Design, &

Traceability Workflow —
Re-use Management

Label Definition Label Authoring

AEDA. compiiance MES Printing, /v Sicbamec
et I — Submpissions: Inspection, s
Mai ’ Decision Support ::- e
aintenance
Regulatory Support
QY




Digitalization Wi Results
Big data analytics \ Proactively monitor
and Al, and respond to
to track and predict KPI’s L'i‘_x‘ N\ performance issues,
Ul concerns & complaints

“Closed-loop, Predictive”

Post Market Surveillance




Solution: Post Market Surveillance
Closing the loop with Internet of Medical Things (IoMT)

Post Market

: = - Surveillance;:
Design M Per EU MDR / IVDR )
Control: AL Product Intelligence . .. . .-
. " ey A . MindSphere
. « Harm & hazard trend analysis a
Med Device M @ 3 i
Template - I =
Polarion e o e e
Surveillance =
requirements,
V&v traCKing Sourcery™ Partner Ecosystem
CodeBench

Mentor® Embedded loT Framework

Design Excellence: gy
Embedded loT .

Framework
Mentor

Mentor® Embedded Linux®

Mobile,

Mentor® Embedded Multicore Framework

Smart,
Connected

Device

Broad SoC Support




1

SIEMENS
lngenuity for life

rom document to data model process

% BENVIOE SN . . . Vi 4 -

Realize innovation.



Challenges of Regulators on Regulatory Review Process SIEMENS
Iug,a«uf‘y‘for(,«‘fe_

60-70% of regulatory submission in poor quality

SIEMENS

Review Process

Post Market Surveillance
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Digitalization of Regulatory Review Process SIEMENS
for faster, better, improved traceability and transparency lngenuity for ife
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Digital Document Submission # Digital Process SIEMENS
uffy{orUfQ

[nge
» Manual Import, Classification,

Compare

» Document (paper) based

i>§ : Review > Requesthonitor by e-mail and
Team phone

»
<& 8
% » Manual change history tracking

Device

Doc Disrro
Maker

» Automatic Import,
To-Be classification, compare

» System based with workflow
» Real time visibility

» Change history tracking

Management
System

Device ﬁ‘-

Maker
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Automatically Organize Data In The Regulated Format SIEMENS
Iug,a«uf‘y‘for(,«‘fe_
A m——s - o :
iy _| Data Model & Digital Process that Sorts, Organizes,
e ]

T — i Links, and Classifies All Data

Mitigates SysML Structures
Verification warisble acceptance £

aaaaaaa

gomlERR ). Product Sources
» User Needs
—k » Product Requirements
R » Test Cases
I | Risk Analysis (Harm & Hazardous Situations)
[ | » Post Market Feedback
» Outputs
» And more...
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Standardized Regulatory Workflows
Governing the Process

! W SprintBoard < Docu * WY
€ - € | [} cnslabs.polarion.com/polarion/#/project/PolarionSVH/ wiki/SprintBoard?sprint= @current&team=1eamD i =

ok < S
r _
"M Home < Hazard An- pus -
€ & € | [ localhost/polarion/#/project/ParkingBrake/wiki/Hazard% 20Analysis/Home
L &

Created: 2008-11-30 2300, Usdstec: 201-82.04 1218

i DO-178C Process Ob x
€ - C |[ localhost/polarion/#/project/do178c/wiki/DO-178C%20Reports/DO-178C%20Process%200bjectives
- x

1 M Home < Urlaubsplar

€ - C' [ localhost/polarion/#/project/UrlaubsPlanung/home

T (- ol & * g 4

/ M Home < MedPack D x |

€& < € [3 localhost/polarion/#/project/medpackdemo/home
(o e ¢ ]

=

Crasted. 20064207 2200,

Follow the links below and find cut how MedPack helps you

DO-1 ta get answers

obje i Home New to MedPack? o What st the requiements of my product?
W
> waef| " L ‘g: Ifyou have never seen or used MedPack befors, this page is * ‘M'[ oy ousiomer syl "
|- B oocuments a wie aad stant. Yau can either browsz the MedPack Help for an = Wt peiRmma sl e Wit st
. . Req introduction and detailed informatian, ar you can use the rasults?

Data. paragraph below to jump right into the demo project.

How many reviews need to be done?
Test€ + @ Oefaut Space What third pasty camponents do we use?
Data, How may bugs are in the curent version?
| Tl v @ Cockpis Keep up to date!

How mature are our requiramants?

Wha are the project members? What are thew roles?
How well does the testing team proceed?

How well dd we decument traceability?

Data

Find out what's new on the MadPack Home|
Trace s

+ il MedPack Help

DRI

M

mE <

g
Mt‘ﬂ!!!!!ﬂl@mga

Releas v fll MeaPack Tools

+ fll Process Descriptions

Product
v - Documentation

v fll Froject Progress

v il Regulatory Records

+ 3% worktems

¥ Expand

g -T k I.I D MedPack Dema Project > Defaull Space > Home Help | Search | Stemap | Logout | =
: ’ b Reel e S Cackpits | MedPack Help | MedPack Tools | Process Descriptions | Product Documentation | Project Progress | Regulatory Records l

. : o D017 MedPack DemoProject - Ml@dPack Demo Project - Home

» m oo i&, Devll - DO17,

» o radll Test Index ; Stetan Schuck Welcome to MedPack! Take a tour!

. e Code * Wy Polarion
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SIEMENS
lngenuity for Life
» Processes for device classes:
»1I/1HI/IV
»In —Vitro Diagnostics
» Local Manufacturers Application
» General Medical Devices

» Adverse Incident Report

»etc

Siemens PLM Software



Visibility & Reporting, Dashboard SIEMENS
Iug,ev\uffy‘for&‘fe_

~ersion 2.0 (2014-D6-30)

‘[ lteration 36 (2014-08-29)

Clearly Display, Share and Collaborate

Status - In Progress Open In Progress Done ‘

5d To Do [ 7 Open and closed items

Ideal progress: 12d

m } Open in Table Verified and completed items
P Estmated complete date(s)
4{, 2 Assignee & owner

jo> v 7 TR = 3 1 Activities

Automatically calculate and estimate a
release date

No recent activity found

3
-,
\.
Q

18. Aug 20. Aug 22, Aug 24 Aug 26. .Aug 28. Aug

M ideal Progress [ Real Progress [ Relative Progress

Plan Board
{I# Prioritize Undone Items % Add Work ltems to the Plan 2% Browse All Planned ltems
0 Open 21In Progress 0 Done 4 Verified
»} DP-473 - Apple iPad Application - basic control panel 4d

Implement: Apple iPad Application - basi
¢ control panel
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Reporting

Project Status — Approximate approval release

@ AccoutsHome < Accounts < Dor X @ Dashboard < Documents & Pag: X | ) ModelRepart < Documents &P X | '@ ModelReport < Documents & Ps X | +

€ 5> C O & hupsy:
SISW Important Links SWN polaion [ sP18 @ [ ledge @

* 4

@ Dashboard

Hydraulic Hybrid Vehicle

Sam Siverans (Admin)
My Polarion

My Triggers

@ Info: List of my triggers, ordered by status and priority.

rion/#/project/HybridAir/wiki/Dashboard?shortcut=favorites%2F Dashboard

@ PolariontSD @) ENABLES3 X EnPower 5 STSPIM S Siemens PLM Licen:

Work Items without Parents

@ |Info: List of all work items currently lacking a parent.

- 6 x

* O % O

@ Jan Richter / PLRove: @ Postgraduaat stages @ Eclipse APPAMC | Th »

My Open User Stories

@ !Info: List of all my Work Packages that are not part of a sprint.

SIEMENS
Iugfx«uf for life

fionre 0 Title Status Priority Assignee(s) D Title Type Status Severity D Title Linked Work ltems
0 items found (JEN-1145  The c]vnk‘vllermusl be ARequirement  + Approved () Must R T
imulat H .
Dashboard Diver Ingu Leyerto e eoe < ] almdemo.polarion.com < o 402
simulate the input.
A Assess QQEN-1143  During vitual testing. the  (iRequirement  + Approved  (E)Must e ]
, m_:r;‘wol:)ell n:ui! Inlr;‘lcﬂ Have
1SO 26262 & with a Plant_Layer to
simul.
) 2 fond Release Report
i Requirements stems fou
4~ Development
z r E-Library + Release Item: | EL-196 - Release 1.0 Release QA: Mark Test Feature Freeze Date: 2017-01-31 Build ID:
Q Testing My Contribution Group Effort Release ID:  EL-196 Release PM: Robert Project Code Freeze Date:  2017-02-27
Release Plan: [ii Version 1.0 (2017-03-31) Status: /7 Feature Freezed Public Launch: 2017-03-31
* vorkitems " .
Project Activity (60 days) i QA Assessment
i Walek
B Documents & Pages i
My Polarion
+ Expand @ Info: Daily trend of all reated and updated Work ltems.
~
B Definition of Done
= Specification
o .
PR
£ \ R Chang| = Index
iz A B Administration Epics Done and Meet Acceptance Criteria
° * i pesilziley Al targeted Epics are Verified or Rejected.
W Catalog Specification
T e oot wwor zomerzr I Epic Statistics 4 Epicstargeted for tis
i Iy elease
< Updated WorkRems. - Crested Work toms ¥ Product Specification %3 not Verified or Rejected
W% Requirement Approval
Status R o
I Requirement Statistics User Stories Done and Meet Acceptance Criteria
I Requirement User Story All planned User Stories are Verified or Rejected.
I User Story Statistics 18 User Stories planned in the Release
Plan
. r,. Planning % 12 not Verified or Rejected
= Index N
Issues Done and Meet Acceptance Criteria
I Release Report ) )
All targeted Issues are Verified or Rejected.
%' Releases
I Unplanned User Stories 6 Issues targeted for this
Release
= ﬁ'“ Development * 5 not Verified or Rejected
& Index
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Document Workflows & Signatures

POLARION

Drive Pilot Demo ~

Tom Behrens
My Polarion

ﬂ Home
3 Concept

- III Requirements

Index
| Bright Spec Test
1

| DrivePilot Next
Generation

|} DrivePilot Third
Generation

¥ E-Library_2012

P System
Requirements -
Test Coverage

P System
Requirements
Approval
Statistics

P System
Requirements.
by Status

B System
Requirements
Test Coverage

I System Test

Specification

- Suzem

co []

Title

Drive Pilot System Requirements

Specification

Document Properties
Status: # Draft
Version: 4.1
Author: David Merrill
Created: 2013-04-30 15:22

Approved Versions

Current document version 4.1 has not been approved.

Reviewed Versions:

o 10821 (2015-04-14 11:31 )
1.0 (2015-04-15 10:34)
* 21 (2015-04-24 13:03 )
o 31 (2015-04-28 12:20)

Document Signatures

Reviewed (2015-04-14 11:31)

A Jean Frangois Thibeault

Approved (Transition Status Change Not Available)
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v@- - - B @.

-

Reviewed

Deglined: none
Invited: Brian Kennedy

@ Reviewed
2015-04-28 12:20

@ Reviewed

2015-04-24 13:03
fﬁ

Status Change Not Available

Signed: Andy Holton, David Merrill

o E=

Back to Draft

fb\t ¢

reate new
draft
In Review

fh\t

Routing for
Obsolete

Make !
blt P“PP

Route for
approval

-

N

Back to In Review

p
Routing for Back to
Pre-Approval routing for approval

.

Reject,

T

Back to Draft

Obsolete

SIEMENS
Iug,ev\uffy‘for&‘fe_

Document lifecycle control
Linked and bound together with workflows
Workflow change signatures

Multiple stakeholders for status change
control

Electronic signatures conform to FDA CFR

21 Part 11

Flexible, configurable, and customizable

Siemens PLM Software



Traceability SIEMENS
Iug,ev\uffy‘for&‘fe_
» Application > System

Requirements - Design Inputs
- Test Results = Recalls
=

B T I T L ——
o A i s . '] ) e o 4 s g s e, S '] T e e e i
[o——— phamEaya S e s o
System Requirements Specification Software Design Specification Software Test Specification
3 Requirements e 8 Pumoae
s 12 s ————
Wi

! e o AR T A ooy » Ensure COmplete coverage and

e R I o adherence to processes

x e N » Consistent and predictable

— T e I:‘:-»mna_mwm I&\ T ==
et | o \ R > e » Clearly define “complete”
=i : o /

< s Ssmn e e
. Wi - 3
ame - Ermeates, wres Naves Cossow [4 Qe veoe 13 ]

WLET . A s AScisten s [ 4 et Veson 28 1

WS84 - Amareis sporcanon (Siecimor(+ Drst Versn 28 |

T P A 342
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Smart Regulatory Review Process improve safety, efficacy,

security

D

Modern Digital Process
Governed by a Data
Model

Pre-screen low quality
application

Easy user interface to
reduce manual
operations and errors

Always up to date

Report and analytic for
continuous
improvement

Unrestricted © Siemens AG 2019
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Secure, Automate, Search
to Effectively manage time
and resources for review
and renewal process

Workflows, reviews and
process control

Control exactly who sees
what information

Leverage existing data
and record more
effectively and improve
technical and clinical
review capabilities

Collaborative, Predictability
and transparency

Track the status of your
resources

Clearly show approval
process progress and
estimated release dates

What is: Open, Under
Review, Requires Additional
Info,

Verified and Complete

Predictive new product
launch date with progress
report

Enhance collaboration

SIEMENS
lngenuity for life

Analyze and monitoring
post-market surveillance

Improved diagnostics and
management for
continuous optimization of
resource and capacity
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