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Christer Froling

Christer Froling is a Swedish citizen acting in the role of the CEO for
Reuse Company Scandinavia. He has over two decade of experience
in successful implementation of Systems Engineering (SE) and its sub-
disciplines in a variety of roles and technical domains.

He has experience from both developing advanced technical systems
as well as helping public organizations in the specification and
procurement of complex infrastructure projects.

Christer specializes as a principal consultant in applying SE and
“design thinking” into organizations willing to adopt change and
implement a knowledge driven and Lean SE approach focusing on
information quality, knowledge buildup and reuse with a passion of
coaching others.

He is an appreciated lecturer, teacher and a strong believer in
knowledge sharing and networking.
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Peter Sebelius is a highly esteemed trainer, consultant, and
entrepreneur in the medical device industry. He is a
member of the Joint Working Group that authors the ISO
13485 and ISO 14971 standards.

He has vast ‘hands-on’ experience, having developed,

r N\ amongst other things, a mechanical chest compression
Peter Sebelius device and an ex vivo perfusion machine for the lungs. He
- g has received numerous awards including the Great Design
Award and the title “This year’s specialist” by Veckans

peter.sebelius@medicaldevicehg.com Affarer.

. J

@
S S
m [https://www.Iinkedin.com/in/petersebelius/ ]

[https://www.Iinkedin.com/company/medicaldevicehq/]
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MEDICAL DEVICE TRAINING COURSES

Medical device industry courses: expert-led practical training

Templates Articles About us v

Confact us

Discover our selection of courses covering essential topics in the medical device industry. Learn directly from the experts who write the
standards, with a focus on practical implementation. Explore our diverse offerings to find the course that aligns with your professional goals.

Contact us for tailored training solutions

Available courses
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Standards / norms

O MDR (14)
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O woR (7

O 150 14971 (7)
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O IEC 52304 (2)
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Course topics

[ Design control (5)

O Risk management (5)

O Software development (4}

[ Quality management (3)
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‘55) from € 449
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THE MEDICAL DEVICE INDUSTRY

QUICKSTART TO DESIGN
CONTROL FOR MEDICAL DEVICES (ONLINE)

INTRODUCTION TO THE MEDICAL
DEVICE REGULATION (EU) 2017/745

OMLINE COPSE

n from € 399




Requirements
according to ISO 13485

Characteristics
and Rules



Are requirements important?



What should design and development inputs be like?

Design and development input characteristics according to I1SO
13485:

« Complete

» Unambiguous

* Able to be verified

 Able to be validated

* Not in conflict with each other
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What should design and development inputs be like?

Design and development input
characteristics according to ISO
13485:

Complete

Unambiguous

Able to be verified

Able to be validated

Not in conflict with each other

Guide to Writing Requirements
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Characteristics for individual needs and requirements

Characteristics for sets of needs and requirements

Able to be Applicable
Rule ' Subject Necessary * Appropriate * u iz Compl [-] Singular | - Feasible ' Verifiable* | - Correct Cnnforming_.'._ Ce te |~ Ce Feasible | - | Comprehensib * lidated* | - | 150 1348¢ '
R1 Structured, complete sentence X X ¥ X X Yes
RZ lUse active voice X ¥ X X Yes
R3 \Use appropriate subject verb % X ¥ b Yes
R4 Define terms ¥ X X X ¥ Yes
R5 Use definite article "the” vs "a" ¥ X Yes
R6 \Ise appropriate units X X X X Yes
R7 Avoid vague terms X X ¥ Yes
R8 Avoid escape clauses X X Yes
R9 Avoid open-ended clauses X X ¥ ¥ Yes
R10 Avoid superfluous infinitives X X Yes
R11 \se a separate clause X X b X Yes
R12 Use correct grammar ® X X X Yes
R13 \Use correct spelling X ¥ Yes
\se carrect punctuation ® X Yes
Logical expressians X ¥ Yes
Avoid the use of “not.” ¥ X X Yes
Avoid the ablique {"/") symbol X X Yes
lse single thought sentence X X X X X Yes
Avoid combinators ¥ X Yes
Avoid phrases of purpose or reason X X
Avoid parentheses & brackets ¥
Enumerate sets explicitly X X Yes
Supporting diagram or model X X ¥ Yes
Avoid pronouns & indetfinite pronouns X X X Yes
Avoid relying on headings X Yes
Avoid using unachievable sbsolutes X X X Yes
State applicability canditions explicitly X ¥ X Yes
Single condition for & specific action X X Yes
Classify by type or categary X
Express once and only ance X X ¥
Avoid stating a salution %
lUse “each” for universal quantification X X X Yes
Define quantities with a range of values X X % ¥ X Yes
Specific measurable performance targets X X X Yes
Define temparal dependencies explicitly X X ¥ Yes
lUse terms & units of measure consistently X X X ¥ X X Yes
\Use & consistent set of acronyms X X X X b Yes
Avoid the use of abbreviations X X X ¥ Yes
\Use a project-wide style guide X ¥ X X X b Yes
Group related needs & requirements X X X X Yes
Conform to a defined structure or template X X b Yes




Example rules (1)

The structure of design input requirements statements must be in the form of a complete sentence, the
simplest form of which is:

<subject> <verb> <object>.

Bad example:
Output flow > 100 ml/min

Good example:
The Xmed device shall output water with a flow of >100 ml/min.



Examples rules (2)

Repeat nouns in full instead of using pronouns to refer to nouns in other need or requirement

statements.
Pronouns are words such as “it”, “this”, “that”, “he” “she”, “they”, and “them.”

Bad example:
When the Xmed device is connected to the ventilator, it shall confirm the connection with audio signal.

Good example:
When the Xmed device is connected to the ventilator, the Xmed device shall confirm the connection with audio
signal.



Examples rules (3)

All numbers should have units of measure explicitly stated in terms of the measurement system
used or the thing the number refers.

Within a project, a common measurement system must be used consistently. For example, do
not mix both US and metric units of measure within any of the project’s artifacts.

Bad example:
The Printed Circuit Board temperature shall not exceed 5 degrees.

Good example:
The Printed Circuit Board temperature shall not exceed 5°Celsius.






User story patterns:
« As a<who>, | want <what> so that <why>.



User story patterns:
* Asa<who>, | want <what> so that <why>.

Example:

* As anurse, | want to see the patient’s temperature for the
preceding 350 minutes so that | know if something
happened to the patient.



Examples of patterns

» User stories

 Need statement pattern (INCOSE)

 Requirement statement patterns (INCOSE)

* Use cases

 QOperational scenarios

« Epics, features and stories (Scaled Agile Framework)
« EARS (Easy Approach to Requirements Syntax)



Design input requirement pattern:
* The <entity> shall <entity response>.



Design input requirement pattern:
* The <entity> shall <entity response>.

Example:
* The SoCool device shall weigh less than 8 kg.



EARS requirement patterns

Requirement /
pattern Description Pattern Example

Ubiquitous Always active. The <entity> shall <entity The SoCool device shall be less than
Not called for by an input or response>. 50 cm wide.
event.

Event-driven Requires a response when  When <trigger> the <system When the escape button is pressed,
the system detects an name> shall <system response>. the SoCool device shall show the
external event. home screen.

State-driven Active while a defined state While <in a specific state> the While the safety button is engaged,
is true. <system name> shall <system the biopsy needle gun shall prevent

response>. the needle from being fired.

Unwanted Covers all undesirable If <trigger>, then the <system If the SoCool device leaks more than

behavior situations. name> shall <system response>. 50 ml of water inside, then the

SoCool device shall shut down.



EARS requirement patterns

Requirement /
pattern Description Pattern Example

Ubiquitous Always active. The <entity> shall <entity The SoCool device shall be less than
Not called for by an input or response>. 50 cm wide.
event.

Event-driven Requires a response when  When <trigger> the <system When the escape button is pressed,
the system detects an name> shall <system response>. the SoCool device shall show the
external event. home screen.

State-driven Active while a defined state While <in a specific state> the While the safety button is engaged,
is true. <system name> shall <system the biopsy needle gun shall prevent

response>. the needle from being fired.

Unwanted Covers all undesirable If <trigger>, then the <system If the SoCool device leaks more than

behavior situations. name> shall <system response>. 50 ml of water inside, then the

SoCool device shall shut down.



The bad example Q The good example

The Xmed device shall have as low The Xmed device shall weigh less than
weight as possible. TBD kag.
Problem:

 Uses an escape clause



https://medicaldevicehg.com/introduction-to-medical-device-requirements-engineering-online-course/
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INTRODUCTION TO MEDICAL DEVICE REQUIREMENTS ENGINEERING

ONLINE COURSE

Learn about writing medical device user needs and design input
requirements in this self-paced, interactive online course. ONLINE COURSE

We recommend that you take the desian control course before this
course unless you already have a good understanding of design
control. Course length 10-15 hours

Course fee from € 299
- (per person)
Online course

Introduction to

Purchase the course access for single user:

Buy the course

Purchase the course access for a group of users:
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The background that developed SES Engineering studio

» Organisations are still immature in i Varidation
Requirements- and Systems Engineering user Needs \ WIS AT

A
Y

Verification

< -

» Dispersed and stove piped development

» Little focus on Knowledge Management Design Input

or work product quality Requirements %\ ) T
0.\ ®. . N
» Multiple tools involved and now clear m 2\ %
workflows defined according to the Design Output 9x(‘
ISO 15288 technical processes AN

91
S : \
» No tools interoperability 7,  Implementation

A
X
2.\
20N
%
%

-»

» No Reuse of information between
projects
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> RQA — QUALITY Studio

> RAT —AUTHORING Tool

> KM — Knowledge Manager

> TRACEABILITY Studio

> V&V Studio

> REx — REQUIREMENTS Engineering
Tool for MS Word

> SES ENGINEERING Studio
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Connectivity and Interoperability

Ensuring a digital seamless workflow
Technical project management and KPI’s
Traceability in all connectors
Configuration and Change Management
Knowledge Management
..Future capabilities;

Decision Management (Al)

Risk Management

Product line engineering (PLE)

..etc

All rights reserved © The REUSE Company 2024

Select the knowledge type connector:
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Custom
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D XML ‘
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Functions

‘ = Capelia File
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‘ OM Open Modelica
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1BM Engineering
DOORS Next (DNG)
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‘ @ Enterprise Architect

'S

',j 1EM Rational

DOORS

Siemens
Teamecenter

Siemens
Teamecenter

Customer Defined
Connection b ow ..

Multimedia

I' Microsoft Excel
Requirements
‘ m SRT

; [E.] MagicDraw
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[ oms

‘ |0 PureVariants

Introduction
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Requirements
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@ R_EUSE WEBINARS 2024 The Ontology — A backbone for Knowledge Centric Engineering

Vocabulary

] Controlled Organizational
O Reasonlng and Project Vocabulary for a
common understanding
A combination of rules, among stakeholders
tasks and groups to infer
information from
valuable assets O 2 SCM/Architectures
Recreate and capture the
system architectures
represented in views and
models. Stablish relationships
among system and system

elements
HIITII
tk Patterns

Represent requirements
similarities and enable formal
representation, automatic
recognition and aid authors

04 Formalization

Representation of assets
semantic through SRL —
System Representation
Language
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Use Case #1 - Open different types of connectors and show attributes

Different connectors —

» Open User Needs in MSWord | | S _
» Open Design Output (PBS) in _ | "

MS PowerPoint S ‘ | %l
» Open Design Input - ="

requirements in MS Excel
Quality Analysis
» Analysis of the Design Input

requirements with a ISO 13485

adopted metric set - PR

» Show the quality report

All rights reserved © The REUSE Company 2024 32
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Use Case #2 — Change a requirement and create a new using an EARS pattern

Change a requirement
» Open Design Input e — em————er— e

requirements in MS Excel s EeemEee e e =
» Change an existing requirement | = » =— = i
Create a new requirement :

» Open the editor (RAT) and — L e -
create a hew requirement with i A Rl -
writing assistance e

All rights reserved © The REUSE Company 2024 33
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Use Case #3 — Change management and connection baselines

Manage a baseline (one connector) .
» Create a baseline for a set of Design == s e e
input requirement = = =

» Compare this baseline to previously == === =
stored baseline e o~
Track changes == g
» Look at the changed Design input —
requirement e ———

» Show versions of the same o
requirement

All rights reserved © The REUSE Company 2024 34
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Use Case #4 - Traceability between connectors different work items

The Traceability project T

» Open all three connectors ¢~ |

» Open the traceability project =t
One module UN=>DIR

» Make a trace

» Change one DIR :

» Analyse suspect link i

All rights reserved © The REUSE Company 2024 35
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Use Case #5 — Report generator

The Report Generator
» Open the RTM report S E— o
» Show set up et iy i e —— e mimsonre

» Run exportand show result | = @ == e

All rights reserved © The REUSE Company 2024 36
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SHORT WEBINAR

ENSURING CONSISTENCY BETWEEN
TEXTUAL REQUIREMENTS AND MODELS:
KEY TO A SUCCESSFUL SYSTEMS
ENGINEERING DISCIPLINE

JOSE FUENTES
CHIEF SALES OFFICER

Dates: March 19 & 21,2024
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S TRC Website

~r=US= Products ~ Services v Resources v TRC Forum Support Company v Contact v+ O

> Resources ->Webinars (15" and |hr)

> Services

MBSE Podcast &
Trust us wo are Gystems Enginoss
MBSE around the world:
Spain

="
Q@

Requirements management Cennecting the Dots: Semantic traceability: how to MBSE around the world. Spain

*» through AllG Contracts Interoperability between your keep the digital thread all alon ith Juan Llorens
> Support Forum : perabiybeveen pine doialireadallakong W

favourite Systems Engineering
tools

= —
} = Capella
;’/ ,‘

.Y E

~ ]
: '\
ey
S o o
L
Passive voice requirements: (In Spanish) Invitados al Connecting textual Requirements Management:
Why "passive voice" actually podcast ‘Sistemistas” V&V requirements and Capella Managing data over entire life
can become a nightmare +Que es que? models (Invited presenters) cycles

< 3
How to kick off your KM — Taming the System Raise the ante: high-quality Digitalizing the V&V process on
KNOWLEDGE Management Engineering Life cycle using models is the only way forward both sides of the V-Model
project Connectlivity and after high-quality requirements

Interoperability: the SES
ENCGINEERING Studin
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BIYAN
SHUKRIR

: TASHAKKUR ATU. |
Gn””ﬁ"‘éms ?i*?ﬁTHANK
EYOU

BOLZIN MERCI

Christer Froling — Reuse Company Scandinavia

christer.froling@reusecompany.com
.

+46 (0)72 232 24 63
@ReuseCompany
www.linkedin.com/in/christerfroling

B¢ ¢ (b

All rights reserved © The REUSE Company 2024 40






	Webinar intro
	Slide 1
	Slide 2: Agenda

	1. Intro to TRC and the speaker
	Slide 3
	Slide 4

	Introduction to MedicalDevic HQ and the speaker
	Slide 5
	Slide 6

	2. Req according to ISO13485
	Slide 7
	Slide 8
	Slide 9: What should design and development inputs be like?
	Slide 10
	Slide 11: What should design and development inputs be like?
	Slide 12
	Slide 13: Example rules (1)
	Slide 14: Examples rules (2)
	Slide 15: Examples rules (3)
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Examples of patterns
	Slide 20
	Slide 21
	Slide 22: EARS requirement patterns
	Slide 23: EARS requirement patterns
	Slide 24
	Slide 25

	3. Intro to SES
	Slide 26
	Slide 27: Introduction
	Slide 28: SES ENGINEERING Studio
	Slide 29: Introduction
	Slide 30: The Ontology – A backbone for Knowledge Centric Engineering

	4. Live Demo
	Slide 31
	Slide 32: Use Case #1 
	Slide 33: Use Case #2 
	Slide 34: Use Case #3 
	Slide 35: Use Case #4 
	Slide 36: Use Case #5 

	5. Q&A
	Slide 37
	Slide 38: Next webinar
	Slide 39: Learn more!  TRC Website
	Slide 40: Contact information
	Slide 41


