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	IEC 60601-1-4

	Clause
	Requirement – Testing
	Remark – Result
	Verdict

	
	
	
	

	6
	IDENTIFICATION, MARKING AND DOCUMENTS80
	

	6.8
	Accompanying documents
	
	

	6.8.201
	All relevant information regarding significant residual risk including descriptions of the hazards and actions by the operator or the user necessary to avoid/miti​gate them shall be placed in both the instruction for use and the risk management file.
	
	

	6.8.202
	ACCOMPANYING DOCUMENTS for the PEMS shall identify, as a minimum, the MANUFACTURER and a unique identifier such as revision level and date of release/issue
	
	

	
	
	
	

	52
	ABNORMAL OPERATION AND FAULT CONDITIONS (see appended table)
	

	52.201
	DOCUMENTATION
	
	

	52.201.1
	Documents produced from application of this stan​dard are maintained and are part of the quality re​cords; see fig. 201. This should be done in accordan​ce with 6.3 of ISO 9000-3
	
	

	52.201.2
	These documents, herein referred to as the risk ma​nagement file, are approved, issued and changed in accordance with a formal configuration management system. This should be done in accordance with 6.2 of ISO 9000-3
	
	

	52.201.3
	A risk management summary is developed through​out  the development life-cycle as part of the risk management file. It contains:
	
	

	
	a) identified hazards and their initiating causes (see 52.204.3.1.10)
	
	

	
	b) estimation of risk (see 52.204.3.2.5)
	
	

	
	c) reference to the safety measures, used to eliminate or control the risk of hazard (see 52.204.4.5)
	
	

	
	d) evaluation of effectiveness of risk control (see 52.204.4.6)
	
	

	
	e) reference of verification (see 52.209.3)
	
	

	
	
	
	

	52.202
	RISK MANAGEMENT PLAN
	
	

	52.202.1
	The manufacturer has prepared a risk management plan
	
	

	52.202.2
	The plan includes the following:
	
	

	
	a) scope of the plan, defining the project or product and the development life-cycle phases for which the plan is applicable
	
	

	
	b) the development life-cycle to be applied (see 52.203), including a verification plan and a validation plan
	
	

	
	c) management responsibilities in accordance with 4.1 of ISO 9001
	
	

	
	d) risk management process
	
	

	
	e) requirements for reviews
	
	

	52.202.3
	If the plan changes during the course of development, a record of the changes is kept
	
	

	
	
	
	

	52.203
	DEVELOPMENT LIFE-CYCLE
	
	

	52.203.1
	A development life-cycle is defined for the design and development of the PEMS
	
	

	52.203.2
	The development life-cycle is divided into phases and tasks, with a well-defined input, output and activity for each
	
	

	52.203.3
	The development life-cycle includes integral pro​cesses for risk management
	
	

	52.203.4
	The development life-cycle includes documentation requirements
	
	

	52.203.5
	Risk management activities have been applied throughout the development life-cycle as appropriate (see 52.204)
	
	

	52.203.6
	Where appropriate, a defined system for problem re​solution within and between all phases and tasks of the development life cycle shall be developed and maintained as part of risk management file
	
	

	
	Depending upon the problem, the system may have the following characteristics:
	
	

	
	- be defined as a part of the development life cycle;
	
	

	
	- allow the reporting of potential or existing safety and/or performance problems;
	
	

	
	- include an assessment of each problem for asso​ciated risks;
	
	

	
	- identify the criteria (safety and/or performance) that have to be met for the issue to be closed
	
	

	
	- identify the action to be taken to resolve each problem;
	
	

	
	- identify validation methods for each action;
	
	

	
	- identify the steps taken for verification of continuing compliance.
	
	

	
	
	
	

	52.204
	RISK MANAGEMENT PROCESS
	
	

	52.204.1
	A risk management process is used that has the following elements:
	
	

	
	- Risk analysis
	
	

	
	- Risk control
	
	

	52.204.2
	The process is applied throughout the development life-cycle
	
	

	52.204.3
	RISK ANALYSIS
	
	

	52.204.3.1
	HAZARD ANALYSIS
	
	

	52.204.3.1.1
	Hazard identification is carried out as defined in the risk management plan (see 52.202)
	
	

	52.204.3.1.2
	Hazards are identified for all reasonably foreseeable circumstances including:
	
	

	
	- Normal use
	
	

	
	- Incorrect use
	
	

	52.204.3.1.3
	The hazards considered include, as appropriate:
	
	

	
	- Hazards to patients
	
	

	
	- Hazards to operators
	
	

	
	- Hazards to service personnel
	
	

	
	- Hazards to bystanders
	
	

	
	- Hazards to the environment
	
	

	52.204.3.1.4
	Reasonably foreseeable sequences of events, which may result in a hazard, are considered
	
	

	52.204.3.1.5
	Initiating causes considered include, as appropriate:
	
	

	
	- human factors including ergonomic limitations
	
	

	
	- hardware faults
	
	

	
	- software faults
	
	

	
	- integration errors
	
	


	
	- environmental conditions
	
	

	52.204.3.1.6
	Matters considered include, as appropriate:
	
	

	
	- compatibility of system components, including hardware and software
	
	

	
	- user interface, including command language, warning and error messages
	
	

	
	- accuracy of translation of text used in the user interface and instructions for use
	
	

	
	- data protection from human intentional or unintentional causes
	
	

	
	- Risk/benefit criteria
	
	

	
	- third party software
	
	

	52.204.3.1.7
	Hazard identification methods appropriate to the development life-cycle phase are used
	
	

	52.204.3.1.8
	The method used (e.g. fault tree analysis, failure modes and effects analysis) are documented in the risk management file
	
	

	52.204.3.1.9
	The results of the application of the methods are documented in the risk management file
	
	

	52.204.3.1.10
	Each identified hazard and its initiating causes are recorded in the risk management summary
	
	

	52.204.3.2
	RISK ESTIMATION
	
	

	52.204.3.2.1
	For each identified hazard the risk is estimated
	
	

	52.204.3.2.2
	The estimation of the risk is based on an estimation of the likelihood of each hazard and/or the severity of the consequences of each hazard
	
	

	52.204.3.2.3
	The severity level categorization method is recorded in the risk management file
	
	

	52.204.3.2.4
	The likelihood estimation method is either quantita​tive or qualitative and is recorded in the risk manage​ment file
	
	

	52.204.3.2.5
	The estimated risk is recorded against each hazard in the risk management summary
	
	

	52.204.4
	RISK CONTROL
	
	

	52.204.4.1
	Risk is controlled so that the estimated risk of each identified hazard is made acceptable
	
	

	52.204.4.2
	A risk is acceptable if the risk is less than or equal to the maximum tolerable risk and the risk is made as low as reasonably practicable
	
	

	52.204.4.3
	Methods of risk control reduce the likelihood of the hazard or reduce the severity of the hazard or both
	
	

	
	The likelihood that the means for risk reduction will perform correctly shall be specified quantitatively
	
	

	52.204.4.4
	Risk control methods are directed at the cause of the hazard (e.g. by reducing its likelihood) or by introdu​cing protective measures which operate when the cause of the hazard is present, or both, using the following priority: inherent safe design; protective measures including alarms; adequate user informa​tion on the residual risk
	
	

	52.204.4.5
	The requirement(s) to control the risk is documented in the risk management summary (directly or as a cross reference)
	
	

	52.204.4.6
	An evaluation of the effectiveness of the risk controls is recorded in the risk management summary
	
	

	
	
	
	

	52.205
	QUALIFICATION OF PERSONNEL
	
	

	
	The design and modification of a PEMS is considered as an assigned task in accordance with 4.18 of ISO 9001
	
	

	
	
	
	

	52.206
	REQUIREMENT SPECIFICATION
	
	

	52.206.1
	For the PEMS and each of its subsystems (e.g. for a PESS) there is a requirement specification
	
	

	52.206.2
	The requirement specification details the functions that are risk‑related. This includes functions that control risks arising from:
	
	

	
	a) causes arising from environmental conditions
	
	

	
	b) causes elsewhere in the PEMS
	
	

	
	c) possible malfunctions
	
	

	52.206.3
	The requirement specification shall include the information necessary to assure that risk control measures satisfactorily reduce the identified risks.
	
	

	
	
	
	

	52.207
	ARCHITECTURE
	
	

	52.207.1
	The architecture satisfies the requirement specification
	
	

	52.207.2
	For the PEMS and each of its subsystems, an architecture is specified
	
	

	52.207.3
	Where appropriate, the architecture specification of a PEMS and its subsystem shall address the risk control requirements by reducing the corresponding likelihood of the hazard or by reducing the severity of the hazard or both
	
	

	52.207.4
	Where appropriate, to reduce the likelihood of the hazard, the architecture specification shall make use of:
	
	

	
	a) highly reliable components;
	
	

	
	b) fail-safe functions;
	
	

	
	c) redundancy;
	
	

	
	d) diversity;
	
	

	
	e) defensive design;
	
	

	
	f) limits on potentially hazardous effects, for example by restricting the available output power and/or by introducing means to limit the travel of actuators
	
	

	52.207.5
	Where appropriate the specification includes requirements for:
	
	

	
	a) allocation of risk control measures to subsystems and components of the PEMS
	
	

	
	b) failure modes of components and their effects
	
	

	
	c) common causes failures
	
	

	
	d) systematic failures
	
	

	
	e) test interval, test duration and diagnostic coverage
	
	

	
	f) maintainability
	
	

	
	g) protection from human intentional or unintentional causes
	
	

	
	
	
	

	52.208
	DESIGN AND IMPLEMENTATION
	
	

	52.208.1
	Where appropriate, the design is decomposed into subsystems, each having a design and test speci​fication
	
	

	52.208.2
	Descriptive data regarding the design environment shall be included in the risk management file
	
	

	
	
	
	

	52.209
	VERIFICATION
	
	

	52.209.1
	Verification of the implementation of safety require​ments is carried out
	
	

	52.209.2
	A verification plan is produced to show how the safety requirements for each development life-cycle phase will be verified
	
	

	
	The plan shall include:
	
	

	
	a) the selection and documentation of verification strategies, activities and techniques
	
	

	
	b) the selection and utilization of verification tools
	
	

	
	c) coverage criteria for verification
	
	

	52.209.3
	The verification shall be performed according to veri​fication plan
	
	

	
	The results of the verification activities shall be docu​mented, analyzed and assessed
	
	

	52.209.4
	A reference to the methods, techniques and results of the verification shall be included in the risk management summary
	
	

	
	
	
	

	52.210
	VALIDATION
	
	

	52.210.1
	Validation of the safety of PEMS under the conditions of the intended use shall be carried out
	
	

	52.210.2
	A validation plan is produced to show that correct safety requirements have been implemented
	
	

	52.210.3
	The validation shall be performed according to the validation plan
	
	

	
	The results of validation activities shall be document​ed, analyzed and assessed
	
	

	52.210.4
	The leader of the team carrying out the validation is independent of the design team
	
	

	52.210.5
	All professional relationships of the members of the validation team with members of the design team are documented in the risk management file
	
	

	52.210.6
	No member of a design team shall be responsible for the validation of his own design
	
	

	52.210.7
	A reference to the methods and results of the validation is include in the risk management file
	
	

	
	
	
	

	52.211
	MODIFICATION
	
	

	52.211.1
	If any or all of a design results from a modification of an earlier design then either all of this standard applies as if it were a new design or the continued validity of any previous design documentation is assessed under a modification/change procedure
	
	

	52.211.2
	All relevant documents in the development life-cycle are revised, amended, reviewed, approved under a document control scheme in accordance with 4.5.2 of ISO 9001 or equivalent (see 52.201.1)
	
	

	
	
	
	

	52.212
	ASSESSMENT
	
	

	52.212.1
	Assessment is carried out to ensure that the PEMS has been developed in accordance with the require​ments of this standard and recorded in the risk ma​nagement file. This may be carried out by internal audit
	
	

	
	
	
	


	52.201.1
	Table: mapping of required evidence and client documents
	

	Clause
	Deliverables
	Title
	revision #:
	date:

	6.8.201
	Instructions for use
	
	
	

	6.8.201
	Statements of residual risk in risk management file
	
	
	

	52.201.1
	Quality record procedures
	
	
	

	52.201.2
	Document

control/configuration

management

procedures
	
	
	

	52.201.3
	Risk management summary
	
	
	

	52.202.1
	Risk management plan
	
	
	

	52.202.2c
	Statement of quality policy
	
	
	

	52.202.2c
	Definition of responsibility and authority for all development personnel
	
	
	

	52.202.2c
	Identification of verification resources and personnel
	
	
	

	52.202.2c
	Identification of management representative
	
	
	

	52.202.2c
	Records of management review
	
	
	

	52.203.1
	Life-cycle definition
	
	
	

	52.204.3.1
	Hazard analysis procedures
	
	
	

	52.204.3.1.8
	Hazard identification methods
	
	
	

	52.204.3.1.9
	Record of results of hazard identification methods
	
	
	

	52.204.3.1.10
	Hazard list and initiating causes
	
	
	

	52.204.3.2
	Risk estimation procedures
	
	
	

	52.204.3.2.3
	Severity categorization methods
	
	
	

	52.204.3.2.4
	Likelihood estimation methods
	
	
	

	52.204.3.2.5
	Record of estimated risk for each hazard
	
	
	

	52.204.4
	Risk control procedures
	
	
	

	52.204.4.5
	Risk control method for each hazard
	
	
	

	52.204.4.6
	Record of estimation for effectiveness of each risk control method
	
	
	

	52.205

	Training procedures
	
	
	

	52.205
	Training records
	
	
	

	52.206.1
	PEMS requirements specification
	
	
	

	52.206.1
	Subsystems requirements specification
	
	
	

	52.207.2
	PEMS architecture specification
	
	
	

	52.207.2
	Subsystems architecture specification
	
	
	

	52.208.1
	Design specification
	
	
	

	52.208.1
	Test specification
	
	
	

	52.208.2
	Descriptive data regarding the design environment
	
	
	

	52.209.2
	Verification plan
	
	
	

	52.209.3
	Verification methods and results for each hazard
	
	
	

	52.210.2
	Validation plan
	
	
	

	52.210.7
	Validation methods and results for each hazard
	
	
	

	52.211.1
	Modification/

change procedures
	
	
	

	52.212.1
	Assessment report
	
	
	


	1
	Table: instructions for use/guidance
	

	
INSTRUCTIONS FOR USE/GUIDANCE
The following has been developed based on input from other National Certification Bodies, authorities having jurisdiction and industry trade groups.

1. The section on page 2 "Particular Risks Addressed by Software" is intended to list the risks that are mitigated by software derived from addressed risks in IEC 60601‑1 and the appropriate particulars (IEC 60601‑2‑X).

2. The table, "Mapping of Required Evidence and Other Documents" per Cl. 52.201.1, is intended to indicate the existence or performance of the process or activity.

3. The section headed by Clause, Requirement, Result-Remark and Verdict is intended to represent the evaluator's review of the scope of the underlying procedures.

Documents or guidance utilized by the manufacturer are identified.

4. One method to evaluate Cl. 52.209.1 and 52.210.1 is to trace the hazards, that are mitigated by software, from generation in the risk analysis documents through all the documents generated in the development life-cycle. An example of how this can be documented is the attached hazards/requirements traceability matrix. Some hints in using this are:

a. Number the requirements and the identified hazards.

b. Identify the documents with an alphanumeric identifier, a revision number and a date.

c. Know where each referenced document is kept.

d. Use the defined life-cycle phases, per Cl. 52.203.1, and trace each requirements and identified hazard to and from each phase. Should be traceable backwards and forwards.

5. The assessment of conformance with the standard is intended to be conducted with the manufacturer.










� Procedurees and records of training are audited and certified to comply with ISO 9001 by TÜV Product Services. Certificate of compliance on file at Hill-Rom.
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