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0.  INTRODUCTION
These Guidelines are mainly intended for the use of:

· Hospital (health care) management 

· Medical device users

· Clinical engineers

The guidelines can also be used by others in the field of health care services, such as hospital owners, health care service providers and authorities, accreditation and certification bodies, auditing groups, medical device regulatory bodies, medical device suppliers and technical service suppliers.

The Guidelines focus on the management of medical technology for the safe and efficient use of medical devices for the benefit of the patient, thereby describing good clinical engineering practice. To achieve good clinical engineering practice in larger hospitals, the Guidelines assume the existence of a Clinical Engineering Department (CED) or centralised Clinical Engineering Management, but do not recommend any other specific organisational structure. In particular, the balance between in-house and sub-contracted services has been left open. 

For the benefit of the CED main customers, six main processes have been identified and specified, and their detailed description is specified in chapter 7. In addition, the support processes as a prerequisite for a good clinical engineering practice is described in chapter 8-15.

1.  Scope

Most modern medical procedures in the hospital (health care) incorporate and rely on the use of medical devices.  The complexity and diversity of such devices is increasing as well as their large system integration.  The cost of these devices and their management (medical technology management) are also rising. This trend means that the hospital management should develop continuously and improve and adjust the technology management within the organisation. This is considered by the NORDMEDTEK group, to be of the utmost importance for a successful delivery of medical care. Clinical engineering competence is needed in the hospital and is an important part of the hospital infrastructure supporting successful use of medical devices.

These present Nordic Guidelines emphasise the necessary technical support the users should have access to, in order to optimise the use of medical devices, for the benefit of the patients.  This concerns both safety and economy.

The Guidelines define the requirements for Good Clinical Engineering Practice as a part of the hospital quality system. They describe the interfaces to other quality systems inside the hospital organisation. The quality system described in these Guidelines can be realised in different organisational structures, but the Guidelines in their full extent are mainly intended for the Clinical Engineering Department (CED) at university hospitals. In less equipped hospitals or health care centres the organisational structures may be different, e.g. based more upon out-sourcing, depending on factors such as patient safety and economy. To be recognised as competent, the CED has to demonstrate that it operates in accordance with these guidelines. The focus is on the CED areas of responsibility in relation to the life cycle of medical devices i.e. procurement, clinical use, maintenance and disposal. 

Hospitals and other health service organisations and authorities may however be based on other criteria, specifying additional requirements to be fulfilled by the CED. 

The CED management can use these Guidelines for definition of the CED responsibilities. They can also be used for implementation and adjustment of the CED quality system, as well as for quality auditing and corrective actions. 

2.
AcknowledgementS

NORDMEDTEK (NMT) is a co-operative group in the field of medical technology with the objective to promote co-operation between the member hospitals and solve common problems. The directors of the hospitals starting NORDMEDTEK in 1985 decided on the objectives of the group and appointed the manager of the Clinical Engineering Department to represent each hospital. 

Version 1 of this document, was issued in 1996. The authors of the Nordic Guidelines are past and present representatives of the NMT group. Present members are listed on the front page. Former members and others that have made large contribution to this document are:

Former member
Lars Löfstedt, Akademiska Hospital, Uppsala, Sweden;



Erkki Vauramo, HeKS, Helsinki, Finland;



Jørgen Bojsen, Rigshospitalet, Copenhagen, Denmark;



Sverre Grimnes, Rikshospitalet , Oslo, Norway. 

Others
Sven-Olov Edman, Akademiska hospital, Uppsala, S



Urban Wallin, Akademiska hospital, Uppsala, S.

The contents of the Guidelines have been presented and discussed at three Nordic seminars with participating clinical engineers from most University and Major Hospitals in the Nordic countries. 

It is the intention of NMT to continue to review and update this document in the future (readers comments and suggestions for improvements are welcomed, cf. NMT web site).

3.
 References 

· European directive 90/385/EEC on Active Implantable Medical Devices, AIMDD 

· European directive 93/42/EEC on Medical Devices, MDD

· European directive 98/79/EC on In Vitro Diagnostics Medical Devices, IVDD

· EN 28402: 1991, Quality - Vocabulary

· EN ISO 9001: 2000, Quality systems - Model for quality assurance in design, development, production, installation and servicing

· EN 46001:1993 Quality systems - Medical devices - Particular requirements for the application of EN ISO 9000

· ISO 9004-2: Quality systems- Guidelines for services

· ISO 10011: Guidelines for auditing

· ISO 10013: Guidelines for developing quality manuals

· EN 540: Clinical investigation of medical devices for human subjects

· National regulations
4.
 Definitions

· CED, Clinical Engineering Department

· Cost-effectiveness, ”minimum resources (costs) to reach the goal (an effect)”

· Medical devices see EU: MDD and the EN 46001:1993, section 3.1 
· Medical procedures, a system of medical activities

· Products, the result of activities or processes. The products include service, hardware, processed material, software, or combinations thereof, see EN 46001:1993 section 3.11

· Main customer, clinics, laboratories and hospital management

· Customer, institutions and companies supporting or are involved in health care

· Users or device users, personnel using the medical devices in clinical practice

· Processes, structured activities to meet the customer requirements

· Adverse event, accidents and/or incidents with medical devices

· Technology management, infrastructure necessary to use medical devices safely and cost effectively

· Shall/should, when describing requirements, the word shall is used when a requirement is necessary, but the word should when a requirement is strongly suggested.  
5. Organisation and management

The Guidelines focus on the management of technology for the safe and efficient use of medical devices with the best benefits for the patient, thereby describing good clinical engineering practice. In bigger hospitals the Guidelines presuppose the existence of a Clinical Engineering Department (CED) to achieve good clinical engineering practice, but do not recommend any specific organisational structure. In particular, the balance between in-house and sub-contracted services has been left open. 

5.1
 Objectives and planning

Good clinical engineering practice is defined in these Guidelines, but the organisation for technology management and the CED shall be based on objectives defined by the hospital management. The range of activities shall be defined and decided by the hospital management with respect to products and responsibilities. This may be initiated by CED management and should be reviewed frequently. A CED shall be identifiable as a distinct unit within the hospital organisation and shall be organised and shall operate in such a way that the hospital policy for quality assurance is fulfilled. The CED facilities shall meet the requirements of these Nordic Guidelines.

5.2
 Description

The hospital management shall:

· Provide the hospital with sufficient clinical engineering competence

· Decide the objectives of the CED and the hospital technology management system

· Provide a CED management with the authority and resources needed to carry out its duties
· Organise a CED in such a way that confidence in its independence of judgement and integrity is maintained at all times 
· Link the CED management to the hospital management system with the processing system for adverse events included 
The device user management shall:

·  Monitor the use of devices, which are linked to clinical engineering competence

The CED shall:

· Ensure that its personnel are qualified and free from any commercial, financial or other pressures which might adversely affect the quality of their work

· Have a quality system in which the responsibility, authority and interrelation of all personnel within the CED, as well as co-operative partners and customers are specified and documented

· Appoint a person to have the authority to establish, implement and maintain the quality system

· Provide auditing by independent auditors familiar with the CED procedures and instruc​tions

· Meet the main customers annually for a contract review where the needs of the customer(s) then are defined and documented. These contracts shall define the amount of resources the CED requires to fulfil the commitment. The CED shall provide the customers with annual reports of the outcome and with reference to previous reports

· Review and assess contracts and deviations in the services given by the CED.

6.
 Quality system, audit and review


6.1 
Objectives and planning

The CED shall establish, maintain and update a quality system appropriate to the type, range and volume of clinical engineering activities it undertakes.  The system shall be designed as a part of the hospital quality system. The CED shall define its policies and objec​tives and its commitment to good clinical engineering practice and ensure that they are communi​cated, understood and implemen​ted by the clinical engineering personnel. The elements of this system shall be documented with regard to authorities, responsibilities and interrelationship of all personnel who manage, perform and verify the work affecting quality.  The system shall be reviewed and be available for use by the clinical engineering personnel.

6.2 
Description

The quality manual, and related quality documents, shall meet the require​ments in the EN and ISO standards for quality systems and medical devices. 

6.3
Audit and review

The CED management shall arrange a system for internal audits at appropriate intervals to verify that the quality system is established, implemented and effective in accordance with these Nordic Guidelines. Where the audit findings or indications e.g. from adverse event reporting, can cast doubt on the correctness or validity of the activities, the CED shall take immediate corrective action for system improvement and shall in writing immediately notify all parties involved. The quality system adopted to satisfy the requirements of these Guidelines shall be reviewed at least once a year by the CED management to ensure its continuous suitability and effectiveness and to introduce any necessary changes or improvements.

Changes in procedures due to quality improvements shall promptly be corrected in the quality manual. In addition to periodic audits, the CED shall ensure the quality of the services provided to the clients (customers) by implementing inspections. All records shall be maintained for a specified period of time.

7.  Main processes for clinical engineering practice

The main processes are designed to satisfy the demands from the main CED customer(s) (see definition). The processes are divided into different activities designed to improve the medical services.

The main processes are parts of the infrastructure for successful use of medical devices in diagnoses, treatment and care. They are:

1. Strategic planning

2. Procurement

3. Device management and support in clinical use

4. Disposal of medical devices

5. Knowledge management 

6. Research and development of medical devices

These processes ensure safety and cost-effectiveness and are developed and defined through CED customers stated or un-stated needs. New activities are developed in a dialogue with the customer and competent personnel. Such new activities may interfere with other activities in the organisation. In- and out-sourcing can thus be necessary.  The activities shall be verified, validated and documented.

Additional support processes and prerequisites for good clinical engineering practice are described in chapter 8-15.
7.1 
Strategic planning

The health care strategy of a hospital is dependent on medical technology. Strategic planning is part of the technology management system and essential to achieve good medical care in hospitals. The strategic planning is the responsibility of the hospital owner and the hospital management. The CED shall support the creation of plans involving clinical engineering practice.

7.1.1
Objectives

The strategic planning shall be processed together with the hospital owner, hospital management, device users and CED participation. It is a process that is of the utmost importance for the technology management of the hospital, and shall therefore include different professionals in multi-professional teams.

Strategic planning shall give a long-term perspective on investments in e.g. devices, competence and documentation. It shall also ensure that regulations are fulfilled and includes activities focused on safety and efficacy of medical services.

An important factor in strategic planning is to secure that adequate competence for the use of medical devices is available within the system.
7.1.2 Description

7.1.2.1 Investment plan

An investment plan on medical devices shall exist and be based on the accumulated depreciation of devices and the need for new technology to fulfil the hospitals strategic plan. Depreciation is based on the devices’ estimated life-time with respect to economy, deterioration and obsolescence. The plan shall be prepared only for capital investments and in a long-term perspective, and shall also consider efficacy. 

A yearly investment plan shall be derived from the long-term plan. Unexpected breakdowns can interfere with this plan such that planned investments must be rescheduled.
7.1.2.2 Plan on how to implement new medical devices. 

When considering introduction of a new medical device and technology into the hospital system, the CED shall support the development of plans containing descriptions of:

· How to perform analysis and specify the accessibility in the use of the medical device / technology

· How to achieve suitable standardisation of device models

· Device handling in technical and/or clinical evaluations

· Competence development for medical devices

· Safety and regulatory matters, including performing risk analysis

· How in-house production must be documented e.g. procedures for documented acceptance from ethical committee when applicable


7.1.2.3 Plan for safe use of devices 

The hospital management should organise a multi-professional group with the objective to design and decide safety criteria for devices and accessories. In such a group CED shall participate e.g. by performing risk analyses.

The hospital shall have procedures for:

· Disposal of medical devices

· Adverse event handling



7.1.3 Evaluation and Indicators

The existence of a plan.
7.2 Procurement

7.2.1
Objectives

The objective of the procurement process is to introduce new devices into the hospital in such a way that safety and medical and technical specifications are met. Other objectives are to ensure that EU-directives are fulfilled, and cost effectiveness is considered.

The hospital management shall appoint a staff function responsible for the procurement process. Procurement shall be carried out according to the yearly plan for capital investments. In addition, procurement of other medical devices shall be made according to other routines, which demand less resource. Invitation for and evaluation of tenders shall be open and objective, relevant purchasing documents shall be archived for a specified period of time.

An important prerequisite for procurement processes is an interdisciplinary teamwork to ensure that all professional aspects needed are met in the medical technology assessment. 

The CED shall assist the procurement processes ensuring that the most suitable medical device is procured regarding safety and standardisation.
7.2.2 Description

The following descriptions apply to capital investments.

7.2.2.1 Medical Needs

CED shall support the customer implementing planned investments and the out-phasing of medical devices. The CED shall according to the yearly investment plan identify the customer intended use of medical technology to be able to assist in specifying requirements. 
7.2.2.2 Technology assessment

New devices and technologies shall be assessed before purchase. This may consist of:

· Literature studies to find the correct technology for the clinical function

· Benchmarking

· Safety and risk analyse

· Technical tests

· Tests of clinical use, regarding, 

· Ergonomics

· Clinical procedures

· Training

· Economy of use

· Environment

· Visits to existing installations and producers

7.2.2.3 Specification of requirements

The requirements should be based more on functional than technical specifications.

7.2.2.4 Purchase

Following aspects are to be considered at purchase:

· Market analyses

· Choice of medical devices

· “Life Cycle Cost” analysis

· Purchase contract
· Service and support

· Availability of spare parts for the expected lifetime of the device

· Maximum delivery time of spare parts in the purchase agreement

· Acceptance test procedures, including warranty conditions. Could also contain a specified test period of non-failure use

7.2.2.5 Acceptance testing and technical control of medical devices 

All in-coming medical devices shall undergo an acceptance test, to ensure that they are safe before being used.  The acceptance test shall also include registration in the hospital medical device records. The accepted device shall be labelled by the CED to make traceability and corrective actions feasible.  No additional tag is necessary to show that the medical devices have passed the acceptance test. However, medical devices on loan for less than one month shall not necessarily be subject to full acceptance tests.
Decisions on preventive and corrective maintenance procedures, mode of maintenance (in-house or subcontractor) and documented maintenance plan, shall be made as a part of the acceptance test procedure. 
The delivery shall comply with the requirements specified in the purchasing and delivery documents, and shall include all accompanying accessories. The medical devices shall be controlled with respect to compulsory safety labelling according to European medical devices directives (e.g. CE-marking) and to the manufacturers stated intended use.

The acceptance test can be purely technical and performed by the CED, or done in co-operation with the clinical users. In general, all electro-medical devices shall undergo an electrical safety control and the result shall be archived. Subcontractors may carry out acceptance testing.

All medical devices shall be delivered with user instructions and technical service manuals. These manuals shall be labelled, registered and archived. A lack of documentation, e.g. service and user instruction manuals, shall not be accepted.

A special report form shall be used to inform the customer of the acceptance test and its results. 

A corrective procedure shall exist for devices, which are not accepted. Such a procedure shall be a part of the purchase contract.
7.2.2.6 Clinical implementation

The CED shall check that relevant clinical engineering information is given to the user, in order to achieve a safe and effective clinical use of the medical device.
In cases of deviation reports concerning medical devices, the CED shall take action. This is valid for reports from users, as well as from maintenance staff.
Clinical use of medical devices includes incident- and accident- reporting. The CED shall participate in the investigation and reporting of incidents and accidents involving medical devices. 

For user training, see paragraph 7.3.2.1.
7.2.2.7 Warranty

The time and terms of warranty shall be stated in the purchasing documentation. The device history record should contain information on terms of warranty. 

7.2.3
Evaluation and Indicators

The procurement process shall be monitored and evaluated by the hospital management. 

In the overall procurement process, Life Cycle Cost Analysis (LCCA) should be performed as a side process, during the lifetime of the device. An LCCA should include e.g. accumulated service cost, net present value of investment and depreciation of investment.

Audits shall be performed to an extent determined by earlier adverse handling, medical and economical risks.

Analysis of acceptance test results shall be documented. 

Indicators:

Acceptance test results

Audit reports

LCCA
7.3
Device management and support in clinical use

7.3.1
Objectives

Device management is essential to the clinic and shall fulfil the demands set by the hospital management.

7.3.2
Description

7.3.2.1 User training (cf. 7.5.1)

The technical competence of the medical staff shall be sufficient to ensure safe use of medical devices. The CED shall support the hospital and clinical department management in this matter.

According to quality assurance standards and national regulations, the technical competence of the medical staff shall be maintained, reviewed and documented.

The CED shall inform the hospital and/or clinical department management when lack of technical competence is identified. It shall develop and offer training programs for both existing and new technologies. The technology training can be performed by the CED itself or by subcontractors (suppliers, training organisations, etc.). Effective tools for training shall be used in order to obtain necessary skills (simulator training etc.).

Certain types of equipment require certification of user competence, according to applicable rules and regulations.

All training programmes shall be monitored for both content and outcome. Evaluation shall be done in co-operation with the hospital and clinical department management, and be documented. 

7.3.2.2  Preventive maintenance

Evaluation and decisions regarding preventive maintenance procedures, the mode of maintenance (in-house, subcontractor) and a documented maintenance plan for each specific medical device shall be made during the procurement process.

The clinical user is involved in the decision process in making a user-mainte​nance programme.

Preventive maintenance is chosen when there are specific demands on:

· Safety

· Accessibility

· Maintenance

· Economy

· Quality 

to assure reliability in both functionality and safety.

Preventive maintenance involves assessment with inspection and replacement of critical spare parts before a break down, and is based on various parame​ters to obtain cost-effectiveness, e.g.

· Recommendations from the manufacturer,

· Operational time,

· Chronological time,

· Documented technical experience,

· Clinical needs,

· Risk analysis

· Accessible resources

and can be executed in total, or in part by the CED or through a contract with the external supplier of the medical device services.

Documentation and results of the preventive maintenance programme shall be obtained, controlled and reviewed on electronic media e.g. the medical device record.

Qualified clinical engineers shall have sufficient and necessary education and training for carrying out preventive maintenance, based upon a documented procedure with a defined responsibility, all included in the quality manual. Both safety control and function control shall be specified. Deviations experienced during maintenance and in connection with preventive maintenance shall be documented. The medical devices should be marked with preventive maintenance information.

All activities shall be documented, including observations, replaced spare parts and their cost. The clinical user should be informed on the preventive maintenance program, eventually with suggestions for improvement.

The information documented shall be sufficient for evaluation of the need of preventive maintenance, economic consequences, replacement of the medical device, warranty aspects, needs for spare parts supply and modifications.

The gathered documentation shall be evaluated and adjusted at least once a year to obtain cost-effectiveness of the preven​tive mainte​nance plan.

7.3.2.3 Planned controls and testing

Functional controls shall be performed and documented to an extent determined by previous failure rates, risk, and economy.

7.3.2.4 Corrective maintenance of medical devices

Evaluation and decisions regarding the mode of maintenance (in-house, subcontractor) and a documented maintenance plan for each specific medical device shall be made during the procurement process (7.2.2.5). The clinical users are involved in the decision process by making a user-mainte​nance programme.

Acute corrective maintenance and repair can be executed in total, or in part by the CED or through a contract to an external supplier.


Documentation and execution of the maintenance programme shall be obtained, controlled and reviewed on electronic media e.g. the device history records.

Qualified clinical engineers and other personnel shall have sufficient and necessary education and training for carrying out corrective maintenance and acute corrective maintenance or repair medical devices based upon a documented procedure with a responsibility definition, all included in the quality manual. Both safety control and function control shall be specified in the instructions. Deviations experienced during maintenance and in connection with acute corrective maintenance shall be documented.

Documentation of all activities performed includes observations made, replacement of spare parts and follow up on previous sessions, including economic parameters.

The clinical user shall be informed of the maintenance planning, eventually with suggestions for improvement. The clinical engineer shall evaluate whether the repair is reasonable considering the value of the device and the cost of the repair.  Decisions on repair shall be made in co-operation with the user, including when services from external suppliers are needed, cf. Chapter 7.4.

7.3.2.5 Adverse event investigation and reporting concerning medical devices

A medical product has to be observed in its function as well as in its method to achieve a safe and effective clinical use. The clinical user and CED shall monitor incidents and accident reports in order to take action to improve safety.

In case of deviations from specified function during use, function control or maintenance, a report shall be made. The users or the CED may initiate reports. The CED shall participate in the investigation and reporting of incidents and accidents with medical devices. All reports shall be quality assured before being proposed to e.g. international incidents and accidents vigilance systems.
Once a year the CED should produce documented anonymous statistics and analysis on recorded user-reported errors when no device errors were found. The results shall be discussed with the departments involved.   
7.3.3
Evaluation and Indicators

The number of acute repairs documented per year, and the times the devices have been out of use.

A plan for preventive maintenance shall be documented and to which extent the plan is fulfilled. 

A procedure description shall be made for preventive maintenance priority.

The number of education courses per year should be documented, and an evaluation of each course should be performed.

The number of reported adverse events with medical devices, divided into different risk classes.

The number of analysed adverse event reports within three months and feedback given to the head of the clinic.

An audit shall be performed at least once a year on the items described above.
7.4
Disposal of medical devices

7.4.1 Objectives

To ensure that only devices providing the intended functions are in clinical use.

In the disposal of medical devices laws and regulations shall be followed, including rules of waste disposals.

7.4.2
Description

The clinical departments and CED shall continuously monitor the status of medical devices with respect to disposal. Any device that has been subjected to:

· Overloading

· Mishandling

· Suspect results

· Safety deviation

or

· Replaced due to changes in medical procedure

· Expired its date of use

· Has been shown by verification or otherwise to be defective for use
shall be taken out of clinical use and degraded for other applications. Such device shall be clearly identified and stored in a specified place.

If reinvestment is considered necessary, the information from this process shall be incorporated into the investment planning activity. The procedures shall be decided on by the hospital management and be documented at the CED.
7.4.3
Evaluation and Indicators

The number of medical devices disposed or exchanged per year shall be documented. 

7.5 Competence and clinical engineering personnel


This part describes a resource consuming process for quality assurance of the competence necessary for the CED. Personnel functions in all processes shall be defined and documented so that necessary competence can be defined for all functions.

7.5.1 Objectives, planning and analysis

The CED shall have sufficient personnel and competence (education, training, technical knowledge and experience) to cover all areas of responsibility and functions derived from the objectives and tasks given by the hospital management. Communication competence is also required to exchange technical information with the customers. 
7.5.2 Description

A description shall exist for all functions and how the staff is associated to the activities. A plan on how to obtain and maintain necessary competence should also exist for every employee. The department shall maintain records on the relevant qualifications, training, skills and experience of the technical personnel. Each Clinical Engineer shall be authorised by the head of the CED before he/she are permitted to work independently. Besides the CED general training efforts, each individual shall on his/her own initiative make and forward proposals of the training they need.

An introduction-training programme for all new employees shall exist.

Data on clinical engineers who no longer are working in the organisation should be transferred to a historical part of the archive.

7.5.3 Evaluation and indicators

Once a year the actual competence of the individual personnel shall be reviewed and the results archived. A procedure shall exist for maintenance of the staff competence. If there is a lack of competence in the CED, the clinic concerned shall be informed. 
7.6
Research and development of medical devices

7.6.1
 Objectives

In the search for improvement of medical diagnosis, treatment and care of patients, the CED can support different clinics. If no suitable medical device is available or a device is used outside its intended use, in-house production may be required or basic research and prototype development. The hospital management shall approve a system for quality control of such in-house production.

7.6.2
 Description

Research and development may include design, construction, production and acceptance (clinical investigations etc.) of medical devices. Such in-house production shall comply with the European directives for medical devices.

7.6.3
Evaluation and Indicators

System of approval evaluation.

The number of in-house produced medical devices shall be documented.

8. Knowledge management

8.1 Objectives 

The medical professionals shall have sufficient competence and skills to ensure safe and efficient use of medical devices. The heads of the clinical departments have the responsibility to ensure that the department personnel has sufficient competence in their clinical work.

8.2
Description

8.2.1 Courses, seminars and training (cf. Chapter 7.3.2.1)

The CED shall provide basic courses in science and medical technology for the clinical department personnel. Training in the use of devices shall be organised and documented by the clinic and the CED. 

8.2.2 Publications

The CED shall inform the user and management about relevant new medical technologies and other technical matters. The CED shall also monitor publications from national and international authorities and suppliers, to alert the users of hazardous medical devices. 

8.2.3 Support for Quality Improvement of Clinical User System

The CED shall support the clinical users in developing procedures involving medical devices in order to improve the overall quality.
8.3
Evaluation and Indicators

Number of courses.  Interval between courses.  

9.
 office and laboratory/workshop environment

This chapter describes a resource consuming sub process, which aims at quality assurance of the necessary working conditions for the CED and other technical personnel.

9.1
 Objectives, planning and analysis

The CED resources such as accommodation, energy sources, ligh​ting, heating, ventilation etc. shall be sufficient to facilitate proper performance of the clinical engineering activities.
9.2
 Description

The environment in which these activities are undertaken shall not in​validate the results or adversely affect the required accuracy of measurement. Attention shall be paid to biological contamination/sterility, dust, electromagnetic interference, humidity, mains voltage, temperature, sound and vibration levels etc. as appropriate to the calibrations or measurements concerned. There shall be effective separation between neighbouring areas when the activities therein are incompatible. Admission to and use of all areas influencing the quality of activities shall be defined and controlled.

It is the CED responsibility to comply with the relevant health and safety requirements set by the authorities or the hospital management. There shall exist a documented procedure describing how to take care of contaminated medical devices.

9.3
 Evaluation and indicators

According to national laws and regulations, reviews shall be performed and documented. 

10.
 Tools and measuring/ test equipment

This chapter describes a resource consuming sub-process, which aims at quality assurance of the necessary tools and measuring/test conditions.

10.1
 Objectives, planning and analysis

The CED tools and measuring/test equipment (including test software) shall facilitate proper performance of the clinical engineering activities. A documented calibration procedure shall exist for the measuring/test equipment. 
10.2
 Description

The CED shall be equipped with all the tools and measuring/test equipment required for testing the specified medical device for correct performance. The CED shall have documented instructions for use and operation of all measuring/test equipment. 

The measuring/test equipment shall be calibrated regularly according to procedure to ensure correct function. Such equipment shall be marked with the expiry date of calibration.  If the CED uses equipment from external sources, the CED shall ensure that the relevant requirements included in these Guidelines are met. 
10.3
 Calibration and measurement traceability

10.3.1 General

The CED shall have a documented procedure for the calibration and verification of its measuring and test equipment.

10.3.2 Calibration

The CED shall use appropriate methods and procedures for all calibrations of measuring/test equipment and have access to national or international calibration standard laboratories when necessary. The methods shall be consistent with the accuracy required, and comply with any standard relevant to the operations performed.

10.3.3 Traceability

The outcome of calibrations and essential measurements shall be documented so that necessary traceability is obtained. This concerns both SI-units as well as the measuring activity itself.

10.4. Evaluation and indicators

A list of selected instruments and their calibration information.

A list of performed calibrations.

11. Support processes for clinical engineering practice

11.1
 Spare partS system for medical devices

11.1.1 Objectives, planning and analysis

To be able to effectively fulfil the customer contract, the CED shall keep an adequate organised spare parts system and stock some spare parts if necessary.

11.1.2 Description

The CED shall define and document a policy for the spare parts supply for medical devices, e.g. a supplier of spare parts shall fulfil basic quality criteria set by the CED. When planning a system for supply of spare parts, the critical needs of the hospital should be met without excessive costs regarding both capital investment and space requirements. Spare parts shall be labelled and kept in stock in such a way that their quality is not reduced. The CED shall establish and maintain documented procedures to ensure that purchased spare parts conform to specified requirements. All spare parts in stock should be registered in a registration system.

11.1.3 Evaluation and indicators

List of spare parts.

Periodic reviews of spare part storage times may result in adjustment of the purchase policy for spare parts. 
11.2 Transportation system for medical devices

11.2.1 Objectives, planning and analysis

A documented and approved transportation procedure shall exist for transportation of medical devices to and from the CED to assure short transportation times without damage to the medical device.
11.2.2 Description

Transportation methods of medical devices between the clinical department and the CED shall be documented. When arriving at the CED, the device shall be registered into the maintenance registration system and issued a work number. After maintenance or repair the device is transported back to the clinical department with a short service report describing the work done and including a declaration that the medical device has been tested and is safe to use. The report shall contain information on:


- Description of the problem or fault in the medical device


- Name of the clinical department and the return address


- Name of the contact person


- Date and signature

11.2.3 Evaluation and adjustment

Transportation methods are evaluated and adjusted periodically based on reviews such as the files of deviations and complaints.

12. Sub-contracting

12.1 Objectives, planning and analysis 

The CED shall ensure that sub-contractors performing activities concerning medical devices are competent and their services according to hospital policies for medical devices. The CED shall inform and advice the clinic of its intention to sub-contract CED activities.

12.2 Description

The sub-contractor’s competence and compliance with agreed standards shall be documented in the contract and kept on file.  The CED ensures that sub-contracted services of medical devices are according to contract, accepted and verified to comply with the order.

12.3 Evaluation and adjustment

The contracts with sub-contractors shall be reviewed periodically. 
13.
 Documentation

13.1
Document and data control

Procedures shall be defined on how to develop, approve, review and adjust documents and how to handle obsolete documentation. Such documents are:

· Quality documents such as policy and objectives

· Routines describing main and support processes

· Instructions

· Archiving procedures etc.

13.2
Medical device records

13.2.1 Objectives

The CED shall maintain an information system for registration of medical devices to comply with national regulations.  An exchange of information on medical devices between hospitals should be feasible. The medical device registry shall include records on all medical devices inside the hospital to facilitate medical device management (investment control, replacement programme, maintenance etc.). In addition it shall also contain information on activities, observations and calibrations. 

13.2.2 Description

All medical devices shall be labelled and registered into a medical device registry by the hospital. Checks, services and maintenance performed on each device shall also be recorded.  Criteria for registration shall primarily be based on the safe use of medical devices. For traceability the record of each job shall include the identity of personnel involved. All records shall be safely stored for a specified period of time and on request communica​ted to the clinical user.

The records of medical devices shall include:

a) Unique identification

b) The item and group name with referring to accepted nomenclature

c) Type, class, and serial number

d) Manufacturer’s name 

e) Purchase data

f) Date accepted

g) Current location

h) Condition of the medical device (e.g. new, used, reconditioned)

i) History of maintenance (control, repair and preventive maintenance)

j) Maintenance sub-contracts

k) A reference to a preventive maintenance programme

l) References to the users instructions and the service manual

m) Warranty conditions

13.2.3 Evaluation and indicators

The status of the medical devices in the hospital shall be monitored for evaluation and follow-up.

Regular reviews of medical device records should be performed in collaboration with the device users.

14.
Reporting

Annual reports shall be presented to the hospital management concerning the outcome of CED work.

Annual quality and production reports shall also be presented to relevant customers and clinics.

The CED shall in writing notify customers, authorities and others (suppliers, etc.) promptly of adverse events.

15.
Complaints

15.1
 Objectives, planning and analysis

To improve (to optimise) the CED main processes for medical devices and ”to fulfil the expected and unexpected needs of the customer” (EN ISO 9001).

15.2
 Description

The CED shall have a documented policy and procedures for handling complaints received from customers or other parties involved in or related to the CED activities. A record of all complaints shall be updated and maintained. If a complaint is not followed by corrective action, the reason shall be recorded.

15.3
 Evaluation and indicators

All complaints shall be processed promptly.
R
ecords of all complaints and their investigations.
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