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Goals
Introduce Taxonomy for identifying UI design features

Discuss research and development considerations for using 
taxonomy necessary to improve / enhance ANDA HF submissions

FDA Funded Research - U01FD007360
Development of a Combination Product Taxonomy and 
Comparative Human Factors Testing Method for Drug-Device 
Combination Products Submitted in an ANDA



PROCESS for seeking approval of a generic DDCP

Demonstrate INTERCHANGEABILITY through CUHF Study



Comparative Analysis

Comparative Task Analysis
• Differences in user interaction 

(No/minor/other)

Physical Device / Labeling 
Comparative Analysis

• Critical Design Attributes
• Product Differences
     (No/Minor/Other)

Comparative Use Human Factors Study

Test Products (RLD/Generic)

Plan Product Testing
• Populations
• Environment
• Protocol

Evaluate Experimental Data
• Pass/Fail (No/Minor Difference)

Analyze Statistical Data
• Use Error Rate within Non-

inferiority margin

The CUHF Process

• Success/Use Error



CHALLENGES for implementing CUHF Studies 



HF Me th odology w/  Use  
Error  Ra te  

Ch a lle n gin g 
Sta t is t ica l Me th ods

Difficu lt  to  De fin e  
“Min or ” vs “Oth e r ”

Focu s on  Ge n e ric 
com pa ra b le  to  RLD

Challenging and Unfamiliar Methods!

CUHF Challenges 
(2017 draft guidance)
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Scientific Challenge



1-Produc t  
Ove rvie w

Human Factors Process for Determining CUHF 
and Submitting ANDA

2b -  La be ling 
Compa ris on

2a  – De s ign 
Compa ris on

2c  – Us e  Ris k 
Compa ris on

Comparison by Task

ANDA procedures currently lack a common 
procedure/language for comparing UI design features 
between a proposed generic and its RLD. 

Standardized tool identifying differences in UI design 
attributes of proposed generic DDCPs in preparation for 
ANDA submissions

Scientific Challenge

Solution



Task Analysis

User 
Interface
Elements

Link User Interface Elements to Task



USER INTERFACE influences PRODUCT DELIVERY



Are these the same?  Are they substitutable?

…..not as easy as ketchup. 



How do we link DESIGN (attributes) to TASKS?



Taxonomy of design:
A method for organizing subject-specific 
concepts and creating a vocabulary for 
those concepts

User Interface



Medical Device UI Design Taxonomy*

Labeling Interaction Points

* Developed using literature review on product design attribute descriptions, AAMI ANSI HE 75 design nomenclature.



Taxonomy for Classifying the User Interface Design 
Components of DDCPs

A systematic process for 
comparing generics to RLDs



Comparison of Task and Design

Task

Taxonomy Description Taxonomy Description Taxonomy Description 
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Task Analysis

User 
Interface
Elements

Risk 
Assessment

(URRA)

Use Error
Analysis

Task Analysis can link DESIGN features, potential USE ERRORS, and associated RISK



Common Task Analysis: Links UI Taxonomy to Potential Use Risk

Task 
ID

Subtask Potential use errors
Clinical 
consequences/

Crticial 
Task?

   
  

3.1 Hold the DISKUS 
in one hand and 
place the 
thumb/finger of your 
other hand in the 
thumb grip. 

Does not place 
thumb/finger on 
thumb grip

   
  

 

  

    

Does not rotate 
thumb grip

   
 

  

Insufficient rotation 
of thumb grip; 
doesn’t engage 
cover latch

  
   

  
 

  

4.1 Hold DISKUS in 
a level, flat position. 

Does not hold device 
horizontally (parallel 
to ground)

No dose 
administered

     
  

      

Does not slide the 
lever away from the 
mouthpiece as far as 
it can go

No dose 
administered

    
    

  

Closes the diskus Repeated loading 
over-dosing

    

Moves lever once 
pushed down

Repeated loading 
over-dosing

   
 

  

   
  

  
    

    
   

   
   

 

    
     

   
  

4

3.2 Push the thumb 
grip away from you 
as far as it will go 
until the mouthpiece 
shows and cover 
snaps into place

Delay of therapy3

4.2 Slide the lever 
until you hear the 
click 

N

Y

URRA –Use Related Risk Analysis 



Taxonomy Evolution

Card Sorting Spreadsheet

Research Need

Interactive
Software Tool



1-Produc t  
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and Submitting ANDA

2b -  La be ling 
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2a  – De s ign 
Compa ris on

2c  – Us e  Ris k 
Compa ris on

Comparison by Task

Develop a user-friendly, web-based taxonomy for comparing 
UI design features between the generic and RLD

Incorporate ML and AI as a tool to further understand and 
improve patient safety

Proposed Research Initiative



Vision for further FDA supported RESEARCH and DEVELOPMENT



W eb-Based Taxonomy 



Not required in current draft guidance

Comparative Analysis

Comparative Task Analysis
• Differences in user interaction 

(no/minor/other)

Physical Device / Labeling 
Comparative Analysis

• Critical Design Attributes
• Product Differences
     (No/Minor/Other)

Create URRA
• Task Analysis
• Critical Tasks WRT risk
• Set Success Criteria per Task

Link Design Differences to 
Critical Tasks

• Critical tasks and corresponding 
design differences

Comparative Use Human Factors Study

Test Products (RLD/Generic)

• Close Call/ Difficulties
• Root Cause of UE/CC/D

Plan Product Testing
• Populations
• Environment
• Protocol

Evaluate Experimental Data
• Pass/Fail (No/Minor Difference)

• S/UE/CC/D
• “Other” Differences

Analyze Statistical Data
• Use Error Rate within Non-

inferiority margin
• Root Cause Analysis

The CUHF Process

• Success/Use Error

Research Need



How can AI and ML enhance the vision?



1) Detect UI Design Differences

Applications for AI and ML

Research Need



2) Re-structure taxonomy Categorization/Classification by identifying patterns in data: 

Applications for AI and ML

Device/Category

Diagnostic
Therapeutic
Monitoring
Assistive

DDCP
etc.

Technology

Mechanical
Electronic

Software Driven
Hybrid

Etc.

Regulatory Path

NDA
ANDA
Etc.

Anatomical App

Neurological
Cardiovascular

Orthopedic
Etc.

Context of Use

Hospital based
Wearable

Implantable
Etc.

Research Need



3) Learn and Predict possible difficulty and hazards associated with design

Applications for AI and ML

Link UI Design Feature to Potential Risk Link User Population to Difficulty with UI Design

Challenges

Source data – Sponsors must agree to submission
Data volume – Will take time to gather sufficient data set  
Data quality – Consider rare user-populations, low-frequency device use, context of use Research Need



Advantages to Industry
• Taxonomy guides innovation while ensuring compliance and reliability
• Repeatable methodology leading to SOPs for HF ANDA submission
• Common language for device designers, manufacturers, HF experts and regulators

Advantages to Regulators
• Improved quality & efficiency of reviews with consistent method for ANDA submission comparing UI 

device characteristics
• Taxonomy acts as training tool for reviewers related to UI design
• Potential to link to adverse event reporting (FAERS and MAUDE databases) 
• Opportunity to integrate real world evidence

Taxonomy Research and Development can lead to… future use with AI and ML
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