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This checklist is intended to facilitate the review of the PEMS documentation.
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The “Result- Remark” column shall be filled in with comments and document id. ref. as applicable. 
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	IEC 60601-1, clause 14

	Clause
	Requirement + Test
	Result - Remark
	Verdict


	14
	PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)
	

	14.1
	Requirements of this clause not applied to pess when it provided no basic safety or essential performance; or
	
	

	
	when application of ISO 14971 showed that failure of pess does not lead to unacceptable risk
	See Attachment # for ISO 14971 information
	

	
	Every process has been followed throughout the pems development life-cycle and a record of process has been made available as confirmed by examination of risk management file and assessment of processes cited in this Clause
	See Attachment #


	

	
	Manufacturer considered the need for additional risk control measures when unable to follow all processes identified in Clause 14 for each constituent component of pems as confirmed by examination of risk management file and assessment of processes cited in this Clause
	See Attachment #


	

	
	Assessment of processes cited in this Clause made by internal audits
	See Attachment #
	

	14.2
	Documents produced from application of Clause 14 have been maintained and form a part of risk management file in addition to records and documents required by ISO 14971
	See Attachment #


	

	
	Documents required by Clause 14 reviewed, approved, issued and changed in accordance with a formal document control procedure
	See Attachment #


	

	14.3
	Risk management plan required by 3.5 of ISO 14971 includes reference to pems validation plan 
	See Attachment #
	

	14.4
	A pems development life-cycle including a set of defined milestones has been documented 
	See Attachment #
	

	
	At each milestone, activities to be completed, and verification methods to be applied to activities have been defined
	See Attachment #
	

	
	Each activity including its inputs and outputs defined, and each milestone identifies risk management activities that must be completed before that milestone
	See Attachment #
	

	
	Pems development life-cycle tailored for a specific development by making plans detailing activities, milestones, and schedules
	See Attachment #
	

	
	Pems development life-cycle includes documentation requirements
	See Attachment #
	

	14.5
	A documented system for problem resolution within and between all phases and activities of pems development life-cycle has been developed and maintained where appropriate
	See Attachment #
	

	
	Problem resolution system meets the prescribed criteria depending on type of product:
	
	

	
	– it is documented as a part of pems development life-cycle
	See Attachment #
	

	
	– it allows reporting of potential or existing problems affecting basic safety or essential performance
	
	

	
	– it includes an assessment of each problem for associated risks
	
	

	
	– it identifies criteria that must be met for the issue to be closed
	
	

	
	– it identifies the action to be taken to resolve each problem
	
	

	14.6
	Risk management process
	

	14.6.1
	Manufacturer considered hazards associated with software and hardware aspects of pems including network/data coupling, components of third-party origin and legacy subsystems when compiling list of known or foreseeable hazards 
	See Attachment #
	

	
	In addition to the material in ISO 14971, Annex D, list of possible sources for hazards associated with pems includes specified causes 
	See Attachment #
	

	
	– failure of network/data coupling to provide characteristics necessary for pems to achieve its basic safety or essential performance
	
	

	
	– undesired feedback [physical and data] (possibilities include: unsolicited input, out of range or inconsistent input, and input originating from electromagnetic interference)
	
	

	
	– unavailable data
	
	

	
	– lack of integrity of data
	
	

	
	– incorrect data
	
	

	
	– incorrect timing of data
	
	

	
	– unintended interactions within and among pess
	
	

	
	– unknown aspects or quality of third-party software
	
	

	
	– unknown aspects or quality of third-party pess
	
	

	
	– lack of data security, particularly vulnerability to tampering, unintended interaction with other programs and viruses
	
	

	14.6.2
	Suitably validated tools and procedures assuring each risk control measure reduces identified risk(s) satisfactorily provided in addition to pems requirements in Clause 6.1 of ISO 14971
	See Attachment #
	

	14.7
	There is a documented requirement specification for pems and each of its subsystems (e.g. for a pess) which includes essential performance and risk control measures implemented by that system or subsystem
	See Attachment #
	

	14.8
	An architecture satisfying the requirement is specified for pems and each of its subsystems
	See Attachment #
	

	
	The architecture specification makes use of considers the specified items to reduce risk to an acceptable level, where appropriate:
	
	

	
	a) Components with high-integrity characteristics
	
	

	
	b) fail-safe functions
	
	

	
	c) redundancy
	
	

	
	d) diversity;
	
	

	
	e) partitioning of functionality
	
	

	
	f) defensive design potentially limiting hazardous effects by restricting available output power or by introducing means to limit travel of actuators
	
	

	
	g) allocation of risk control measures to subsystems and components of pems
	
	

	
	h) failure modes of components and their effects;
	
	

	
	i) common cause failures
	
	

	
	j) systematic failures
	
	

	
	k) test interval duration and diagnostic coverage
	
	

	
	l) maintainability
	
	

	
	m) protection from reasonably foreseeable misuse
	
	

	
	n) network/data coupling specification, when applicable
	
	

	14.9
	Design is broken up into subsystems, each with a design and test specification where appropriate, and descriptive data on design environment included in risk management file
	See Attachment #
	

	14.10
	A verification plan containing the specified information used to verify and document functions implementing basic safety, essential performance, or risk control measures:
	See Attachment #
	

	
	– milestone(s) when verification is to be performed for each function
	
	

	
	– selection and documentation of verification strategies, activities, techniques, and appropriate level of independence of the personnel performing the verification
	
	

	
	– selection and utilization of verification tools
	
	

	
	– coverage criteria for verification
	
	

	14.11
	A pems validation plan containing validation of basic safety and essential performance and requiring checks for unintended functioning of pems used to perform and document pems validation
	See Attachment #
	

	
	The person with overall responsibility for pems validation is independent of design team, and no member of a design team can be responsible for pems validation of their own design
	See Attachment #
	

	
	All professional relationships of members of pems validation team with members of design team documented in risk management file referencing methods and results of pems validation 
	See Attachment #
	

	14.12
	This Clause applied when any or all of the design was result of a modification of an earlier design
	
	

	
	Continued validity of previous design documentation assessed under a documented modification/change procedure
	See Attachment #
	

	14.13
	Technical description includes the following information when pems is intended to be connected to other equipment outside control of pems manufacturer by network/data coupling:
	See Attachment #
	

	
	a) characteristics of network/data coupling necessary for pems to achieve its intended use
	
	

	
	b) list of hazardous situations resulting from a failure of network/data coupling to provide the specified characteristics
	
	

	
	c) instructions to responsible organization containing following information and warnings:
	See Attachment #
	

	
	– connection of pems to a network/data coupling that includes other equipment could result in previously unidentified risks to patients, or operators and responsible organization should identify, analyze, and control such risks
	
	

	
	– subsequent changes to network/data coupling introducing new risks and requiring new analysis; and changes to network/data coupling include:
	
	

	
	– changes in network/data coupling configuration
	
	

	
	– connection of additional items to network/data coupling
	
	

	
	– disconnecting items from network/data coupling
	
	

	
	– update of equipment connected to network/data coupling
	
	

	
	– upgrade of equipment connected to network/data coupling
	
	


