
Medical Equipment Standards

Module 279-17-C Regulations, Standards and Ethics

Unit C 17.4  Global Medical Equipment Regulations

17.4.1 Application of Standards to management and maintenance of 
medical equipment.  

17.4.2 The purpose and importance of medical equipment standards.
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• What are standards?
• Types of technical specifications covered in 

standards. Why are they important? 
• Examples of standards
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Non-standard electrical plugs

Standards in Management and Maintenance

Incompatibility between electrical plugs and receptacles is a good example where different 
countries follow different standards. 

For users/customers, 
this hampers international travel

For manufacturers of products, this increases the cost 
of production, without adding value for customers. 
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Standardization

Standards in Management and Maintenance

Name 10 things that are standardized across the world

Name 10 things that are not standardized, but that you would like to 
be standardized…..
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Standardization

Standards in Management and Maintenance

10 things that are standardized across the 
world

• the internet / websites
• e-mail
• lightbulbs
• USB sticks 
• car tire air connections
• air traffic control
• printer ink cartridges within one brand
• phone call handling
• SIM cards
• paper sizes (A4, etc.)
• freight container sizes 
• credit cards
• Barcodes

10 things that are not standardized, but that users / 
travellers would probably like to be standardized…..

• traffic: driving left of right side of the road
• cars: steering wheel left or right in the car
• traffic priority rules (on roundabouts)
• electric power: voltage and frequency
• financial currencies
• sizes of shoes and clothes
• printer ink cartridges between brands
• …
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Medical Equipment standardization is limited….

Standards in Management and Maintenance

Not Standardized (examples 

only)

Consumables

Spare parts

User Interfaces

Performance (Image Quality, …) 

….
Limiting competition ….

Standardized (examples only)

Medical gas / regulators, flow meters, ….

X-ray dose measurement

digital image data formats (DICOM)

Patient Information (HL7)

Equipment Inventory List Zambia(?), Form for Maintenance in Zambia(?), Preventive Maintenance protocols…
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Standards in Medical Devices are important

Standards in Management and Maintenance

Health care workers are well aware of incompatible consumables or replacement parts in medical devices of similar 
function that are made by different manufacturers (e.g. IV set, X-ray cassettes). 

The lack of available consumables and repair parts is an important cause of medical equipment problems that are 
constantly encountered in developing countries. 

Most medical devices are used globally. The safety, 
performance and consistent quality of medical devices is, 
therefore, an international public health interest. Thus, global 
harmonization of medical device standards (and regulations) is 
critical. 
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What is a standard ?

Standards in Management and Maintenance

Standards are documented agreements 
• containing technical specifications or other precise criteria 
• to be used consistently as rules, guidelines or definitions of characteristics, 
• to ensure that materials, products, process and services are fit for their purpose.

A manufacturer can declare to be compatible with a specific 
standard. This will inform his customers on many underlying 
specifications & will assure the customer that his product will 
function well…..
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Result oriented Standards

Standards in Management and Maintenance

Next to generic Management standards, you will also find reference to terms such as: 
• outcome-oriented standards, 
• objectives standards, 
• result-oriented standards 

all with roughly the same meaning/intention. 

These terms indicate that the standards specify the objectives (ends) to be achieved 
while leaving the methods (means) to the implementers. 

This can minimize possible constrictive effects of standards.

In other words: standards on what you will achieve, not how you will achieve 
it…..
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Examples of Standards (continued)

IEC 60601-1, for electrical medical devices, both mains-powered and battery powered. See separate 
lecture on this standard, later in this series of lectures)

ISO 13485:2003 is applicable to all providers and manufacturers of medical devices, components, 
contract services and distributors of medical devices. The standard is the basis for regulatory 
compliance in local markets, and most export markets. 

ISO 9001:2008 signifies that a company engages in the creation of new products. 
It requires that the development of manufactured products have an approval 
process and a set of rigorous quality standards and development records before 
the product is distributed. 

IEC 62304 for medical software. 

Standards in Management and Maintenance
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Conformity assessment with Standards
There are four common industrial methods for assessing conformity to a standard.

1. A product’s conformity to standards is commonly assessed by direct testing.

2. A process can be assessed by audit. Certification organizations or regulatory authorities attest that products or 
processes conform to a standard by authorizing the display of their certification mark.

3. The conformity to management standard by an organization is known as management systems registration. 
Formally established audit procedures are followed by certified auditors who are supported by technical experts 
of the domain under audit. Management System Registration bodies (Registrars) issue registration certificates to 
companies that meet a management standard such as ISO9000, or to medical device manufacturers that meet the 
ISO13485/ISO9001 standards.

4. Accreditation is used by an authoritative body to give formal recognition that an organization or a person is 
competent to carry out a specific task. For example, in Europe, Notified Bodies are notified or accredited by the 
relevant State Competent Authority to carry out conformity assessment of medical devices. 

Note that in North America, the term “registration” is used for an organization while “certification” is 
reserved for products. Many other countries use “certification” for both a product and an organization. 

Standards in Management and Maintenance©
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International standards systems

The three major international standardization organizations are: 

• the International Electro technical Commission (IEC), covering electrical and 
electronic engineering, 

• the International Telecommunication Union (ITU) for telecommunications 
• the International Organization for Standardization (ISO), covering the 

remainder.

For information technology, risk management, quality systems and many other 
areas, joint ISO/IEC technical committees manage standardization.

Other organizations also produce documents on international standardization. Their documents are usually 
adopted by ISO/IEC/ITU as international standards if they have been developed in accordance with 
international consensus criteria. Any grouping of five member countries can also propose a standard to be 
considered by ISO for adoption as an international standard.

Standards in Management and Maintenance©
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Identification of Standards

The standard reference code often gives an indication of adoption where standards are equivalent. For example:

Standards are generally designated by an alphabetical prefix and a number. The letters (e.g. ISO, IEC) indicate the body 
that has approved them, while the numbers identify the specific standard and the year in which it was finalized. 

ANSI/AAMI/ISO 15223:2000 means the international 
standard ISO 15223 (established in 2000) adopted by the 
Association for the Advancement of Medical 
Instrumentations in the United States, which in turn is 
designated by the American National Standards Institute 
(ANSI) as an American national standard.

the standard

UNI EN ISO 9001 indicates an Italian national standard (UNI) which is an adoption of a 
European standard (EN), which is itself an adoption of the International Standard 
ISO9001.

Accreditation

Standards in Management and Maintenance©
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Voluntary standards rather than Regulations for medical devices

Although a standard can be set and mandated by an authority, the current trend is for the adoption of voluntary 
standards established by consensus from all interested parties. 

The use of voluntary standards originated from the realization that while regulations generally address the essential 
safety and performance principles, manufacturers and users still need to know more, detailed specifications pertaining 
to specific products. This is better implemented by voluntary standards than by regulations. 

Standards in Management and Maintenance

The use of voluntary/consensus standards has many advantages including the following:

• They are normally developed by experts with access to the vast resources available in the professional 
communities. By taking advantage of such existing resources, the government can overcome its own 
limited resources for providing product specific technical requirements and characteristics.

• Conformity to standards can also be assessed by an accredited third party (such as a notified body in 
Europe), which is a well-established industrial practice around the world.

• As technology advances, it is much easier to update standards than to change regulations. Timely 
development and periodic revision by expert groups make medical device standards effective and 
efficient tools for supporting health care.
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