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• Risk based test approach
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Philips HealthTech

Convergence between Healthcare and Consumer markets

Treatment RecoveryDiagnosis Home CarePreventionHealthy Living

Care shifting 
to lower 

cost 
settings and 

homes

Ongoing 
focus on 

total quality and 
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population 

health
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increasingly 
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health journey
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Philips HealthTech – Imaging Modalities

Examples

CT PET/CT

Diagnostic x-rayInterventional x-ray

MRI

UltraSound

http://www.medical.philips.com/main/products/xray/products/fluoroscopy/essenta_rc/index.html
http://www.medical.philips.com/main/products/xray/products/fluoroscopy/essenta_rc/index.html
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Philips HealthTech - MR Product Family

Ingenia CX 

Ingenia 

Achieva

Multiva

http://www.healthcare.philips.com/asset.aspx?alt=node-key19&p=http://www.healthcare.philips.com/pwc_hc/main/shared/Assets/Images/MRI/clinical/HFO/new_images_2008/ig_neuro_csp_04_en.jpg
http://www.healthcare.philips.com/asset.aspx?alt=node-key19&p=http://www.healthcare.philips.com/pwc_hc/main/shared/Assets/Images/MRI/clinical/HFO/new_images_2008/ig_neuro_csp_04_en.jpg
http://www.healthcare.philips.com/asset.aspx?alt=node-key13&p=http://www.healthcare.philips.com/pwc_hc/main/shared/Assets/Images/MRI/clinical/HFO/new_images_2008/ig_neuro_t2pitu_02_en.jpg
http://www.healthcare.philips.com/asset.aspx?alt=node-key13&p=http://www.healthcare.philips.com/pwc_hc/main/shared/Assets/Images/MRI/clinical/HFO/new_images_2008/ig_neuro_t2pitu_02_en.jpg
http://www.healthcare.philips.com/pwc_hc/main/shared/Assets/Images/MRI/clinical/achievatx/body_Compare-2_30TX_Speed_abd.html
http://www.healthcare.philips.com/pwc_hc/main/shared/Assets/Images/MRI/clinical/achievatx/body_Compare-2_30TX_Speed_abd.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=rybf4B2d-82XlM&tbnid=8mMT-TnBrV50BM:&ved=0CAcQjRw&url=http://www.medgadget.com/2013/03/philips-at-acc.html&ei=j0guVJ6mOorfOJm2gIgN&bvm=bv.76802529,d.ZWU&psig=AFQjCNEdL6wOQYGxsLtoYaGGpXkDvWE_9g&ust=1412405771604484
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=rybf4B2d-82XlM&tbnid=8mMT-TnBrV50BM:&ved=0CAcQjRw&url=http://www.medgadget.com/2013/03/philips-at-acc.html&ei=j0guVJ6mOorfOJm2gIgN&bvm=bv.76802529,d.ZWU&psig=AFQjCNEdL6wOQYGxsLtoYaGGpXkDvWE_9g&ust=1412405771604484
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Business importance of testing for MR

Always remember there is a patient
connected to everything we do, 
and that patient, their clinicians, 

and their family are counting on us.
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Development Characteristics

Regulatory Requirements

FDA 21 CFR 820.30 - Design Controls:
Each manufacturer shall establish and maintain procedures to control the design of the 
device in order to ensure that specified design requirements are met
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Development Characteristics

Regulations – Design Controls

FDA 21 CFR 820.30(f) - Design Verification
Each manufacturer shall establish and maintain procedures 
for verifying the device design.
• Design verification shall confirm that the design output 

meets the design input requirements
• The result of the design verification, including identification 

of the design, method(s), the date, and the individual(s) 
performing the verification, shall be documented in the 
design history file

FDA 21 CFR 820.30(g) - Design Validation
Each manufacturer shall establish and maintain procedures for validating the device design.
• Design validation shall be performed under defined operating conditions on initial production units, lots, 

or batches, or their equivalents
• Design validation shall ensure that devices confirm to defined user needs and intended uses and shall 

include testing of production units under actual or simulated use conditions
• Design validation shall include software validation and risk analysis, where appropriate
• The result of the design validation, including identification of the design, method(s), the date, and the 

individual(s) performing the validation, shall be documented in the design history file
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Development Characteristics

Global MR R&D Footprint

Best Hamburg

Cleveland

Gainsville

Latham

Bangalore

Helsinki

Raytel (2007)

Suzhou

Peewaukee

System responsibility

Supporting system verification execution
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Development Characteristics

Evolutionary Development

• Projects inherit most of the software/hardware from previous projects
• New functionality introduces risk of new defects, so when doing nothing reliability 

may decrease
• Test strategy must also be focused on improving overall quality/reliability or at least 

keep quality/reliability the same, therefore the "old" functionality needs to be 
improved, either by:
– explicit actions
– implicitly going through 

additional test and defect 
removal cycle(s) Fa

ilu
re

 r
at

e

time

Inherited

software

New 

functionality

take over

old release new release
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Development Characteristics

And more …

• Testing performed at defined levels (component/unit, subsystem, system)
• Incremental development cycles within programs
• Programs running in parallel
• Safety & Norm compliance
• External/internal suppliers
• Installed Base support
• Resource availability
• Lean
• …
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Risk Based Test approach

Regulatory requirements …

• Design Verification activities shall provide objective evidence that the Design Output 
meets the Design Input requirements -> 100% requirements coverage!!

• Evolutionary development -> When re-using verification evidence from previous 
release the rationale(s) shall be documented

• Activities shall be explicit and thorough in their execution and appropriate verification 
techniques shall be selected and applied

• Tools, test equipment and scripts used with verification must be validated for their 
intended use

• Verification activities can include tests, inspections, analyses, measurements or 
demonstrations

• Complex designs may require more and different types of verification activities than 
simple designs

Any approach selected by the firm, as long as it establishes conformance of the output 
to the input, is an acceptable means of verifying the design with respect to that 
requirement
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Risk Based Test Approach

Traceability Implementation

• Requirements structure drives the structure of verification specifications

• Dedicated tests showing 100% traceability to requirements to prove we have built the 
system right and Workflow tests not linked to requirements to prove we built the right 
system

• Responsibilities for verification specifications allocated at different sites
• Global HP ALM implementation to manage requirements and tests
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Risk Based Test Approach

Impact Analysis

Four steps
• Assess risks involved with changing/implementing new features
• Assess the impact of changes to the design
• Assess the impact of changes to the requirements
• Definition of required tests and required regression tests
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Risk Based Test Approach

Implementation

Risk Matrix

III

III

Input for  SubSystem Test and
System Integration



19 Dutch Testing Day - October 6th, 2015

Subsystem Verification & System Integration
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Subsystem Verification & System Integration

No subsystem verification

Partial subsystem verification

Full subsystem verification

Planned system Integration
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Subsystem Verification & System Integration
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Risk Based Test Approach
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System Verification
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System Verification

No system verification

Partial system verification

Full system verification
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Risk Based Test Approach

Test Execution

• Test execution distributed at different sites
• Execution on baselined test configurations
• Continuously assess impact of changes to the baseline on the test plans and where 

needed adapt the test plan(s)
• HP ALM implementation to manage test execution / scripting for test planning and 

monitoring progress
• Automated testing where applicable
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Summary

• Need for Speed?
Yes, but not at the cost of quality and compliance!

• Regulatory requirements impact verification and validation activities
• Risk based test approach
– SW/HW architecture drives subsystem verification and system integration activities
– Requirements structure drives system verification and validation activities
– Documented rationales to justify reuse of verification evidence of previous program
– Execute tests globally on baselined configurations
– Impact analysis of changes continues throughout test execution
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Questions
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