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Medical Device Interoperability

SE principles as an enabler to introduce system-of-
systems for medtech devices
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The ability to view data and control devices
from outside the patient’s room, as well as be
informed about the alarm status

!

Ventilators Infusion Pumps Patient Monitoring

Interoperable Medical Device System that limits staff exposure
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A traditional integration pattern provides certain limitations



SoP: A interoperable system of product consists of product from various vendors
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o Allocation of responsibilities of requirements and interface
c definition missing

Flexibility to react on independent changes

Feasibility of end-to-end testing

Single “authority” responsible for
the entire SoP is absent

Lack of planning security
New role of vendor

System engineering provides a suitable toolbox to tackle the challenges.
However, the lack of responsibility has to be resolved.
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SoP element which by itself is not
fulfilling a medical intended purpose

Dependent on collaboration

ensures the integration of all devices
responsible for operation of SoP

Operates the SoP on daily basis
(maintenance, monitoring)

=

SoP element with a standalone
medical intended purpose and
contributing to the SoP

Provides a full SoP
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Customer Needs Isolation room control

System-of-Products
Functions

Key Interoperability
Purpose
Requirements Manufacturer A
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Defines user requirements

Define SoP requirements and basic SoP
architecture

Derive requirements out of SoP key
requirements

Using the traditional SE approach leads to a lack of responsibility between the User

requirements of the system-of-system and the system requirements / architecture of the
constituent systems and functions
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The system integrator defines the overall SoP

EEE Overall responsibility
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Can configure SoP based on available
products. Does not have overall
responsibility

Participants of a SoP agree to common rules
which are jointly set
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Participants use their own rules, but show
them transparent to others

Can configure SoP based on available
products. Does not have overall
responsibility

Use of harmonized approach
eases internal coordination

Defines his rules and force smaller vendors to
adapt

System development independent of other
systems.

Reduction of development cycles

Need to adapt to large manufacturer rules
Will become provider to manufacturer

=t Degraded to executer

=

@ Endangered

it o) Technology push prevented

Function development independent of other
products

Reduction of development cycles

Need to adapt to large manufacturer rules
Will become provider to manufacturer




Control
@ - I
=
Visualization Automation
=
§ O =
o, ISO/IEEE C e
11073 N
SDC

Bidirectional or device-to-
device communication

Data Distributed
Analytice'; ] Alarms
_51 - & e
Y e [@- - - ] =
1’ t
- . = . L

Defined functional architecture of SoP
Defined interface of SoP
Defined SoP requirements to device

bdd [Package] SOMDS[ == SOMDS Definition ]

SDC Participant

«KIP» «KIP»
SDC Service Consumer “1SDC Service Provider
(]

consumer : SDC Service Consumer IF provider : SDC Service Provider IF

«KIP»
SDC Grouped Provider Consumer
L] L]

Aconsumer : SDC Service Consumer IF Aprovider : SDC Service Provider IF




EEE. V & V for integration into surrounding SoP SoP integration
(e.g. hospital network) V&V

? SoP V&V
(Testing for suitability
to context of use)

‘ End-to-end testing of system-of-system

functionality

System Element /

‘ system
Manufacturer A validation
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V&YV for constituent system
System element /
system
Verification
EI‘ Verifies and validates single functions but not
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integration in SoP

A lack of end-to-end testing responsibility is observed in traditional SE approach




bdd [Package] System Context[ & Interoperable Ventilator Context ] J

«system context»
SDC System Context

‘Clinicians - Clinician [0..1] ‘ ‘ Patients : Patient [0.."] {

‘ Hospital IT Network : Hospital IT Network [0..1] L

‘Amhient conditions : Ambient Condition [0..*] ‘ Supply systems : Supply System [0..*]
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«system context»
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{redefines System of Interest} Parts of the System Context
1* Device A

«system» | Interoperable Ventilator Patiept Monitor
Interoperable Ventilator Infusion Pump

Verification/validation of products can be performed by means of interface verification
and reference system testing
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Introducing system reference testing and system interface verification enables to
empower the constituent system providers to take full responsibility of their system
within a SoP




Lack of planning security Using appropriate roles and defined rules within a SoP

L New role of organization will help to enable organizations to plan their devices
Q Lack of requirements and interface definition Base architecture with core functions and interfaces
a Flexibility to react on independent changes Harmonized way fosters innovation
Feasibility of end-to-end Interface testing and reference system testing
§ Single authority responsible for the entire SoP MBSE can support this procedure
is absent

To ensure success in a SoP, the vendors role and its interfaces to other products must
be clear. Using approaches of harmonized rules ensures the efficient closing of
responsibility gaps within the development.
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