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Agenda

History and the ever Expanding Universe

Review changes to the standard
oOverview of what changed/remained the same in main 

clauses of the standard

oLook at new additions to the standard

Consider how these changes may impact past and future 
evaluation strategies
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History

Tripartite Agreement in Mid 80’s

ISO 10993

Blue Book-G95-1 The FDA’s response to ISO 10993

Major Revision to ISO 10993 in 2009

FDA response in 2012 (finalized in 2016)

Major Revision to ISO 10993 in 2018
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Foreword of ISO 10993-1:2018

Provides a summary of main changes – most notable 
items mentioned
oAnnex A changed

oISO TR 15499 added as Annex B

oAdditional definitions

oNon-contacting and transitory device categories added

Other clauses in the standard also changed
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Clause 1:  Scope

Devices making patient contact remain in scope

“User’s body” also in scope for devices intended for 
protection – gloves/masks

Hazards due to breakage also in scope
oMay expose new or novel materials

oPreviously mechanical failure not in scope
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Clause 3:  Terms and definitions

Numerous additional definitions added
oBiological risk, biological safety, material characterization, 

physical and chemical information, risk analysis, risk 
assessment, risk evaluation, toxicological hazards, etc

oDefinitions provide framework for the concept of evaluation 
presented in the standard

oImportant to go back to the definitions when a 
term/concept is used in text of the standard
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Clause 4:  General principles

There were 8  - now 11

Original 8 remain with some modifications

Principles 1 and 2 remain essentially the same
oPrinciple 1 continues to stress that biological evaluation is 

part of a planned activity

Principle 3 now includes packaging materials as part of 
the evaluation

Principles 4 and 5 remain consistent with prior version but 
other sections of standard they reference are modified
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Clause 4:  General principles cont’d

Principle 6 essentially the same but points to Annex A which has 
changed

Principle 7 is new

oSafety evaluation covers the whole life cycle of a medical device
This will be an interesting point for FDA/Notified Bodies/Device Manufactures?  When 
does it end?

Principle 8 is new

oEvaluate re-usable devices for maximum number of validated 
processing cycles
• How?  What’s required? 

• Principle 9-Changes requiring retesting
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Clause 4:  General principles cont’d

Principle 11 (4.11) is new
oStandard shall not mandate a need for new testing of 

previously evaluated devices

oCompliance – justification for omission of any such testing

oHistory of safe clinical use can be leveraged to meet the 
standard

oAny changes as outlined in Principle 9 require evaluation per 
the current standard
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Clause 5: Categorization of medical devices
General (5.1):
oKeep devices with different exposure evaluated separately

Nature of body contact 
oNon-contacting devices added 

oSurface contacting/skin 
oThe “NOTE” is new

oAddress items made of common materials that contact a user’s 
ungloved or gloved hand

oLeverage data supporting the safety of the material
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Clause 5: Categorization of medical devices cont’d
Nature of body contact 
oExternally communicating 
oIndirect contacting devices that deliver fluids to bone or tissue now 

defined here

Duration of contact 
oPermanent now called “Long-term”

oTransitory contacting devices defined 
oNot listed as a category in Annex A

oUse less than a minute assuming nothing is left behind

o“…not require testing to address biocompatibility”
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Clause 6: Biological evaluation process
Significant changes 
oPhysical and chemical information requirement - modified
oGap analysis – new section
oAnnex A, Table A.1 – modified

Physical and chemical information
Step 1 in biological evaluation process - was referred to as 
material characterization now is part of the material 
characterization process
“knowledge regarding formulation, manufacturing processes, 
geometric and physical properties and type of body contact and 
clinical use that is used to determine whether any additional 
biological or material characterization testing is needed”
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Clause 6: Biological evaluation process cont’d
Physical and chemical information
oStill indicates that at a minimum, characterization shall 

address the constituent chemicals of the medical device and 
possible residual process aids or additives used in its 
manufacture

oData should address two rows of questions in Figure 1 
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Clause 6: Biological evaluation process cont’d
Gap analysis and selection of biological endpoints
oAssess available information
oGeneral principles

oAnnex A

oLiterature search (Annex C)

oDetermine gaps between data available and risks identified 
and fill gaps with obtainable data as needed
oJustifications possible to address gaps?

oTesting needed?

oChemical characterization testing of device extracts?

oBiological testing?
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Clause 6: Biological evaluation process cont’d
Biological testing
oConcept and use remains consistent
oInclude appropriate level of testing where needed to 

address gaps in your dataset
oMaterial mediated pyrogenicity indicated as its own 

endpoint
oImplantation – emphasizes combing this into systemic 

studies an/or large animal studies to address multiple 
endpoints
oGenotoxicity – chemical identification of 

impurities/extractables/leachables may be needed with 
positive results
o6.3 refers to Annex A, Table A.1
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?
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Clause 6: Biological evaluation process cont’d

Annex A summary
oPhysical and chemical information added as prerequisite

oAdditional biological endpoints added to the table

oAdditional points of evaluation for some categories of 
devices

oJustification for addition of the endpoints presented
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Summary

New Contact Category Added

Big Three of Testing is now Big Five (Added MMP and Risk 
Assessment) 

Reach an overall conclusion of the biological safety of the 
device

Written Plan to address all endpoints to be considered

Consider Life of Device

Consider Breakage and Exposure
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Cleanliness-ISO 19227

 Cleaning is an essential step to achieve biocompatibility and to control the
microbiological load required for sterilization

 Are contaminants coming from the previous manufacturing steps? YES => include
a cleaning process

 Replaced by ISO 19227 « Implants for surgery – Cleanliness of orthopedic
implants – general requirements »

o In-process cleaning = performed between 2 manufacturing steps in order to remove the
contamination coming from previous manufacturing steps

o Final cleaning = before the implant is protected against further contamination before
distribution

 ASTM F3127-16 « Validating Cleaning Processes Used During the Manufacture of
Medical Devices »
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Risk Management Process

• ISO 14971 “Medical Devices: Application of Risk Management to Medical devices”

• Identify contaminants, determine test methods and acceptance criteria, before
assessing the performances of a cleaning process

• ISO 19227 lists some questions to be addressed (not exhaustive):

- What are the potential contaminants in contact with the implants during the manufacturing steps
preceding each cleaning?

- What are the risks associated to these contaminants?

- What are the potential interactions between the contaminants and the implant material?

- Are there previous critical in-process cleaning or other operations for removing these potential
contaminants from the surface?

- What are the potential contaminants brought by the cleaning steps?

- Are the test methods selected for the validation of the cleaning process able to assess the level of the
potential contaminants to be limited on the implants, taking into account the detection limit, quantitation
limit and accuracy of the method?

- What are the acceptance criteria for each cleaning family?

- Following validation, what process control requirements are required to maintain cleanliness during
manufacturing?

- What process changes would require revalidation of product cleaning effectiveness?
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Questions?


