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Use and Usability in the development of Medical 
Devices and In vitro diagnostics 

 

Introduction 

Medical devices and in vitro diagnostics are ubiquitous in modern healthcare systems across the world, with over 500,000 

different categories recognised in Europe alone. The medical device regulations, typified by the new UKCA system, the 

medical device directives / regulations in Europe and the PMA / FDA 510K system in the USA; although far from perfect, 

have undoubtedly led to much improved safety. Adverse incident reporting handled by the MHRA in England and Wales 

shows that true device failure is present in only around 33% of all reported incidents. The rest are split between usability 

issues and unknown causes. It is suggested that human errors are inevitably under-reported. The response from the 

regulators has been to publish guidance on human factors and usability testing over the last couple of years which is 

supported by the IEC/ISO standard 62366-1 2015. 

 

Medical Device Regulations UKCA and MDR 

The UK will develop its own regulatory framework (UKCA) for England, Scotland and Wales. The European MDR was due 

to be implemented by May 2020 and contains references to use and usability testing pre-regulatory approval and during 

post-market surveillance as below: 

ANNEX I: GENERAL SAFETY AND PERFORMANCE REQUIREMENTS, CHAPTER I GENERAL REQUIREMENTS 

5. In eliminating or reducing risks related to use error, the manufacturer shall: (a) reduce as far as possible the 

risks related to the ergonomic features of the device and the environment in which the device is intended to be used 

(design for patient safety), and (b) give consideration to the technical knowledge, experience, education, training and 

use environment, where applicable, and the medical and physical conditions of intended users (design for lay, 

professional, disabled or other users). 
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Annex II Technical Documentation: 6.1. Pre-clinical and clinical data 

(a) results of tests, such as engineering, laboratory, simulated use and animal tests, and evaluation of published 

literature applicable to the device, taking into account its intended purpose, or to similar devices, regarding the pre-

clinical safety of the device and its conformity with the specifications. 

Chapter VII: Post-Market Surveillance, Vigilance and Market Surveillance. Section 1. Post-market surveillance, Article 83, 

Post-market surveillance system of the manufacturer. 

1. The post-market surveillance system shall be suited to actively and systematically gathering, recording and 

analysing relevant data on the quality, performance and safety of a device throughout its entire lifetime, and to 

drawing the necessary conclusions and to determining, implementing and monitoring any preventive and 

corrective actions. 

(d) for the identification of options to improve the usability, performance and safety of the device. 

 

IEC 62366-1:2015 

This international standard provides a detailed framework for undertaking usability tests on medical devices. Key 

components are that usability testing should be undertaken by representative clinicians, patients etc., the tests should 

take place in a realistic environment but (with some exceptions) not on real patients.  The following are useful abstracts 

from the standard: 

4.2 Usability Engineering File 

The results of the usability engineering process shall be stored in the usability engineering file. The records and other 

documents that form the usability engineering file may form part of other documents and files.  

• Example 1: Manufacturer’s product design file.  

• Example 2: Risk management file. 

Compliance is checked by inspection of the usability engineering file. 

The manufacturer shall establish and maintain a user interface evaluation plan for the user interface specification. 

The user interface evaluation plan shall: 

a) document the objective and identify the method of any planned formative evaluations and summative 
evaluations (Examples of formative and summative evaluation methods are given in IEC 62366-2). 
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IEC/TR 62366-2:2016 

The following are useful abstracts from this Technical Report into the implementation of IEC 62366-1:2016. 

14.2 Formative Evaluation planning  

Formative evaluation is an effective way to "filter-out" user interface design shortcomings that could induce potentially 

harmful use errors. The appropriate number of formative evaluations depends on many factors including the medical 

device’s complexity, the potential for use errors that could be harmful, and the development schedule and budget. To be 

conservative, manufacturers can plan to conduct at least 2 to 3 formative evaluations. Notably, it can be more productive 

to conduct many (i.e. more than 2 to 3), small-scale formative evaluations rather than fewer, large-scale formative 

evaluations. 

 

From 14.3 Summative Evaluation planning 

The summative evaluation is the final check that a medical device can be used safely on humans, that is unless there is a 

need for further usability evaluation in a clinical study to produce adequate evidence of a medical device’s acceptable 

use-related RISK. Therefore, such testing can be required before a manufacturer is permitted to use the medical device 

in a clinical study or, later on, market the medical device. 

If a manufacturer has developed an updated version of a pre-existing medical device, the summative evaluation can focus 

on confirming the adequacy of the user interface’s new portion and/or modifications, presuming that the balance of the 

user interface was previously evaluated by means of a summative evaluation. This is sometimes referred to as a 'bridging 

study'. However, if the previous medical device version did not undergo a summative evaluation, the manufacturer 

should conduct a comprehensive summative evaluation to confirm the adequacy of the entire user interface. Older 

portions of the user interface are not "grandfathered" as far as usability testing is concerned, regardless of whether the 

original medical device’s has an exemplary use history. It is considered usability of unknown provenance and is evaluated 

according to Annex C of IEC 62366-1 :2015 

 

The Medical Devices Testing and Evaluation Centre (MD-TEC) 

Set up initially with part funding from European Regional Development Funds, MD-TEC is a dedicated medical device 

usability testing facility. It has a fully equipped operating room with the latest in surgical and anaesthetic equipment, a 

configurable ward area which can be set up as a critical care unit, an emergency department or a more general ward. 

There is a large open space which can be configured as an outpatient clinic, physiotherapy unit or a domestic living space.  

Extensive use is made of HD/4K video recording from multiple angles with remote viewing and streaming capabilities.  
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The centre is run by a highly experienced full-time team with a mixture of clinical, engineering and research backgrounds. 

The clinical director has over 30 years of experience in the translation of medical devices (including software as a medical 

device) and in vitro diagnostics from prototype to uptake in healthcare. This includes regulatory, health technology 

assessment board, commercial and grant funding experience. 

In March 2020 MD-TEC volunteered to help with the UK Government’s “Ventilator Challenge” where 12 consortia from 

industry designed and developed ventilators and CPAP systems for the treatment of patients with COVID-19. Over 50 

tests of both essential function and usability were conducted.  

MD-TEC is now fully equipped to test ventilators, non-invasive ventilators, CPAP systems and infusion pumps with a 

particular emphasis on usability. MD-TEC is applying for ISO 13485 and ISO 17025 accreditation in 2021. 

 

  

CPAP testing with ASL 5000 Advanced Lung Simulator, SimMan (modified!) and IMT Medical flow analysers. 

  



 6 

The Medical Devices Testing and Evaluation  
Centre (MD-TEC) 

    

Critical Care / Ward     Operating Room 

 

    

4K Video Capture     Multimodal Data Capture 
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The Medical Devices Testing and Evaluation  
Centre (MD-TEC) 

    

CPAP Testing       Simulated Ambulance 

 

    

Ventilator Testing      VR Controlled Clinical Robot 
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The Medical Devices Testing and Evaluation  
Centre (MD-TEC) 
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Usability Testing Packages 

Formative Testing (Guideline costs: £14,000) 

• Initial engagement meeting with MD-TEC team (Face to face, telephone, Skype, Zoom etc.). Not 

charged for 

o Discuss requirements 

o Identify user group/s 

o Outline study design including use of MD-TEC simulation suite 

o Identify additional resources (phantoms, instruments etc.) 

o Arrange CDA exchange 

• Agree costings for Formative Usability Study to include: 

• Write draft Formative Usability protocol 

• Agree Formative Usability protocol with company 

• Produce debrief questions 

• Confirm dates for study 

• Produce study advert, volunteer information sheets, consent forms 

• Recruit volunteers from relevant user groups (typically 4-6 in total) 

• Purchase / loan additional equipment as required  

• Study day (Formative studies usually conducted over one day) 

o Introduction and consent 

o Training (if required) 

o Undertake tasks with video recording (up to 4 camera angles) 

o Debrief questionnaire and free comments collected 

• Video clips edited and posted onto secure VIMEO website with private link 

• Draft report generated 

o Written report with executive summary and still images from study 

o Link to secure video site 

• Final report agreed with company 
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• Repeat Formative study after design changes if required 
 
Summative Testing (Guideline costs: £35,000 - £50,000) 

• Initial engagement meeting with MD-TEC team (Face to face, telephone, Skype, Zoom etc.). 

May not be required if Formative Testing completed. Not charged for 

o Discuss requirements 

o Identify user group/s 

o Outline study design including use of MD-TEC simulation suite / video conferencing 

o Identify additional resources (phantoms, instruments etc.) 

o Arrange CDA exchange 

• Agree costings for Summative Usability Study to include: 

• Write draft Summative Usability protocol (requires final versions of Intended Use and Instructions for Use (IFU) 

• Agree Summative Usability protocol with company based on IFU 

• Agree debrief questions 

• Confirm dates for study 

• Produce study advert, volunteer information sheets, consent forms 

• Recruit volunteers from relevant user groups (typically 10-15 in total) 

• Purchase / loan additional equipment as required  

• Study day (Formative studies usually conducted over three days) 

o Introduction and consent 

o Training (if required) 

o Undertake tasks with video recording (up to 4 camera angles) 

o Debrief questionnaire and free comments collected 

• Video clips edited and posted onto secure VIMEO website with private link 

• Draft Summative report generated 

o Written report with executive summary and still images from study 

o Link to secure video site 

• Final report agreed with company 

• Report filed in Usability Engineering File as part of UKCA/ CE / 510K / PMA application 


