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Overview 

• ISO TC194 Structure, Function 
 

• Background & History 
 

• ISO TC194 Current Standards 
 

• Risk Management Evolution 
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•  162 member countries – the national standards bodies worldwide 

•  Nearly 300 Technical Committees within ISO 

•  In the US, the National Standards body is ANSI 

•  AAMI is the ANSI delegated organization that develops and publishes TC194 Stds 

•  ISO TC194 Stds are the ISO 10993 series 

ISO Structure/Function 
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Mission of  ISO TC194 

TC 194 will contribute indirectly to public health and well-

being by developing standards for medical devices - 

conformity to the standards by manufacturers will ensure 

their products do not compromise the biological and clinical 

safety of patients through: 
 

•  Protection of the health and safety of the patient and user 

•  Elimination of trade barriers through global harmonization 

•  Uniformity of test methods 

•  Uniformity of reference materials 

•  Uniformity of terminology and definitions 

•  Quality products used in medical devices 

•  Effective and efficient use of resources in standards development 
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ISO TC194 Countries 
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Compendial 

(USP, EP, 

others) tests 

developed 

largely for 

raw material 

screening 

purposes 

1950’s 

TriPartite 

Agreement 

developed: 

US, UK, 

Canada 

ISO 10993 

Initiated: 

N. America, 

Europe, 

Asia 

ISO 10993 – 

Risk 

Management 

Approach 

1986 1992 

Medical Device Safety Assessment Evolution 

ISO TC194/10993 Standards 

Background & History 

1995 

FDA G95 

Bluebook 

memo: 

“formal” 

FDA 

acceptance 

of ISO 10993 

2010 
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Foundation - Tripartite 
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  Materials/devices categorized according to:  

  Body Contact:  

 Surface devices: skin, mucosal membranes, 

    breached body surfaces 

 External communicating devices: blood path-indirect, blood  

      path-circulating, tissue/bone  

 Implant devices: tissue/bone, blood 

 

  Duration of Use: 

 A. Limited:    < 24 hours 

 B. Prolonged:  > 24 hours but < 30 days 

 C. Permanent:  > 30 days 

Device Biological Testing: 

Described in ISO 10993-1 
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Categories of  Medical Devices  

& Materials of  Construction 

Surface Device 
 

Externally 
Communicating 

Implant Device 

Gloves Blood Sets CSF Shunts 

Endotracheal Tubes IV Catheters Heart Valves 

Orthodontic Devices / 
Dental Prostheses 

Dental Cements &  
Dental Filling Materials 

Vascular Grafts 

Examples: 
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Standards in ISO TC194 
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Standards in ISO TC194 
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 Current - ISO 10993 Part 1 

Evaluation within a risk management process 
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PDR - Preliminary Decision Review 

CDR - Critical Decision Review 

FDR - Final Decision Review 

PLR - Post Launch Review 

PDR CDR Decision to  

Investigate 

Decision to  

Proceed 

Early Development Implementation 

Validation 

Market Intro. Continuous 

Support  

Concept Definition/ 

Feasibility 
Product/Process Development 

PLR FDR 

Idea 

»  Market and 

 Technical  

 Assessment 

» Operating Plan 

» Project Team 

» Requirements 

 Definition/Design 

 Inputs 

» Design Options 

» Environmental 

 Assessment 

» Preliminary Design 

 Review (s) 

 

» Product/Process 

 Verification 

»  Regulatory Plan 

» Shelf Life Studies 

» PMA/510(k) Submission 

» Design Review(s) 

» Clinical Appropriateness 

 Review 

 

» Product/Process 

 Validation 

» Final Design  

 Review(s) 

» Supplier Approval 

» Manufacturing  

 Specifications 

» Clinical  

 Appropriateness 

 Review 

» PMA/510(k) Clearance 

» Field Quality 

 Monitoring 

» Plant Quality 

 Feedback 

» Key Project 

 Lessons Learned 

Yr.   4 Yr.  2 Yr.  3 Yr.  5 Yr.  6 Yr.  1 

Risk Management Evolution: 
Regulatory Environment 
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ISO 

FDA 

CDER 
CDRH 

CBER 

Design 
Control EP 

US 

USP 

JP 

ICH 

Risk Management Evolution: 
Regulatory Environment 

Latin America 

GCP 
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Risk Management Evolution: 
Challenges 

• Device biocompatibility evaluation is complex! 
Constantly shifting regulatory environment  

Chemical and physical hazards to consider 
• Assessment of risks from material-tissue interactions, debris, etc. 

• Assessment of risks from leachable chemicals and mixtures  
 

• Device biocompatibility experts as risk 

managers 
  What does risk management mean? 

  How can we be risk managers? 
•  Helping to reduce adverse events needs to be considered 

15 
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Risk Management Evolution:  
Progress & Answers 

• Better tools & communication options 
FDA and other agencies more open to early/often 

communication 

Evolving assessment methods 
 E.g., chemical characterization (ISO 10993-18) and risk assessment (ISO 10993-17) 

Better analytical methods for physical  interactions 
 E.g., new imaging tools 

 

• Risk management 
  Adverse event and recall tracking 

  Emerging options for more “holistic” risk management 
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Risk Management Evolution:  

Evolving Tools: Ex 10993-17 
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   Tolerable Intake (TI) 

  
  TI = NOEL, LOEL, or other endpoint 

   Modifying Factor (MF) 
   
  

MF = UF1 x UF2 x UF3 
UF1: inter-individual differences 

UF2: inter-species differences 

UF3: quality/relevance of database 

 

Then, tolerable exposure (TE): 
 

TE = TI x m x UTF m = body mass;  UTF = device utilization factor 
 

 

Finally, a device maximum allowable limit value (mass of leachable[s]): 

 

m = TE x BF x D      BF = benefit factor;  D = days in a device category 

Risk Management Evolution:  

Evolving Tools: Ex 10993-17 
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• Threshold of Toxicological Concern (TTC) 
Emerging concept for medical devices 

Risk Management Evolution:  

Evolving Tools: Ex TTC 
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• A serious adverse event (experience) or reaction is any 

untoward medical occurrence that: 

– results in death, 

– is life-threatening, 

– requires in-patient hospitalization or prolongation of existing 

hospitalization, 

– is a congenital anomaly/birth defect. 

 
NOTE: The term “life-threatening” in the definition of “serious” refers to an event in which 

the patient was at risk of death at the time of the event; it does not refer to an event 

which hypothetically might have caused death if it were more severe. 

 

Serious Adverse Events (SAEs) 

Risk Management Evolution:  

Adverse Events 
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Risk Management Evolution:  

Device SAE Trends 
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• The medical device industry lacks a 

prospective risk prediction tool and index 
 

• These tools exist elsewhere; insurance 

industry uses them to predict: 

– Floods 

– Earthquakes 

– Natural disasters 

– And so on 

 

Risk Management Evolution:  

Reducing SAE’s 
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 Unprecedented challenges 

– Pricing pressures 

• Health care reform / reduced reimbursement / medical device 

excise tax 

• Competition from emerging markets 

– Reduced R&D pipelines / innovation deficit 

– Regulatory challenges / complexity of approval processes 

– Increasing supply chain complexity and risk 

– Mergers & Acquisitions 

– Others 

Risk Management Evolution:  

Manufacturers / Users 
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• Total risk scores based on quantitative 
elements in a number of categories 
including: 

– Testing features and results 
– Therapeutic properties/clinical info 
– Acquisition info (if relevant) 
– API supplier info, spec status, etc 
– Mfg process 
– Supply chain 
– Operational 
– Performance & QC testing 
– Distribution 
– Regulatory compliance 
– Field performance 
– Others 

• Multiple scoring elements in each category 
leads to overall risk scores 
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Risk Management Evolution:  

Ex New Risk Scoring Methods 
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Conclusions 

• Device biocompatibility – unique 

challenges 
 

• ISO 10993 Standards promote uniformity, 

consistency, and patient safety 
 

• New tools – new opportunities 
 

• Device development experts as risk 

managers – can aid in reducing SAEs 
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Q & A 


