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Open Access!

Section 1. Introduction and Fundamentals of 
Model Credibility (5)
→ background on VVUQ and an ASME VV-40 overview

Section 2. Regulatory Considerations (5)
→ includes FDA, EMA and other considerations

Section 3. Contemporary Applications of CM&S in 
Medical Device Development (11)
→ includes 5 cardio. chapters and 4 ortho. chapters

Section 4. Emerging Topics around CM&S in 
Healthcare (3 or 4)
→ SaMD, in silico clinical trials, data-based models

draft cover art – credit Payman Afshari

draft cover art – credit Jared Garcia
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General introduction to the 
FDA review/approval process in 

the context of CM&S

Reviews the current state of 
standardized in silico methods 

supporting medical device 
evaluation
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CM&S Book, Chapter 10. Standardized In Silico Methodologies to Support Medical Device Design and Evaluation, Bischoff, Lurie,  Schwartz

Manufacturer

Customer Regulator

Manufacturer

- Medical device designers/manufacturers

Customer

- Directly involved in the clinical deployment of a 
device (clinicians, patients, purchasers)

Regulator

- Controls access of medical devices

Standards Development - Stakeholders
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Manufacturer

Customer Regulator

Reduced time 
and cost in the 
design process

More device 
options

Consistency in 
CM&S data 
reporting

Manufacturer
- Clarity on how to assess device safety/efficacy
- Lowered burden associated with model development

Customer
- Ensure that a device meets technical performance 

requirements under a range of use conditions
- Ensure ease of use of a new device

Regulator
- Specify conditions that are appropriate for the 

device’s intended use and provide guidance on how 
to build credibility into the model

- Consistency in the model set-up and reporting can 
reduce review time and regulatory uncertainty

Standards Development - Benefits

CM&S Book, Chapter 10. Standardized In Silico Methodologies to Support Medical Device Design and Evaluation, Bischoff, Lurie,  Schwartz
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Manufacturer

Customer Regulator

Reduced time 
and cost in the 
design process

Optimized 
design efficacy

More device 
options

Consistent safety 
evaluation

Known and 
accepted 
modeling 
approach

Predicate 
comparison for 
benchmarking

Consistency in 
CM&S data 
reporting

Manufacturer  -  Customer
- Decreased cost of development

Manufacturer  -  Regulator
- Increased confidence when incorporating CM&S into 

regulatory strategies

Manufacturer  -  Regulator  - Customer
- Enable comparisons to predicate designs with a 

proven clinical track record

Standards Development – Benefits (cont’d)

CM&S Book, Chapter 10. Standardized In Silico Methodologies to Support Medical Device Design and Evaluation, Bischoff, Lurie,  Schwartz
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scope refers to range of applicability, e.g. does the document 
refer to a specific medical device or a class of devices

flexibility refers to the level of specificity in the document 
when applying CM&S, e.g. does it provide a step-by-step 
process for applying CM&S or simply mention CM&S

A Rubric for Evaluating Standards and Guidance

CM&S Book, Chapter 6. Regulatory Perspectives and Considerations on the Use of Computational Modeling to Support Medical Device Submissions in the United States, Horner & Nagaraja
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Rubric Applied to Standards

CM&S Book, Chapter 6. Regulatory Perspectives and Considerations on the Use of Computational Modeling to Support Medical Device Submissions in the United States, Horner & Nagaraja
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Rubric Applied to Standards

CM&S Book, Chapter 6. Regulatory Perspectives and Considerations on the Use of Computational Modeling to Support Medical Device Submissions in the United States, Horner & Nagaraja



10 ©2025 ANSYS, Inc. 

Rubric Applied to Standards

CM&S Book, Chapter 6. Regulatory Perspectives and Considerations on the Use of Computational Modeling to Support Medical Device Submissions in the United States, Horner & Nagaraja
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Rubric Applied to Guidance

CM&S Book, Chapter 6. Regulatory Perspectives and Considerations on the Use of Computational Modeling to Support Medical Device Submissions in the United States, Horner & Nagaraja
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Comparing the Scope and Flexibility of Guidance and Standards

CM&S Book, Chapter 6. Regulatory Perspectives and Considerations on the Use of Computational Modeling to Support Medical Device Submissions in the United States, Horner & Nagaraja
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• Standards that address efficacy

• Assessing absolute device performance

• Incorporating increased model complexity

The Future
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