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The application of organized knowledge and skills in the 
form of devices, medicines, vaccines, procedures and 
systems developed to solve a health problem and 
improve quality of life (WHO).

Health Technologies

Medical Devices

Medical 
Equipment

Health Technologies



The Medical Device Industry Today

The global medical 

device market is 

estimated to be more 

than 300 Billion Euros in 

year 2016, with more 

than 500,000 medical 

technologies registered.

Medical technology 

industry is one of Europe’s 

most diverse and innovative 

high-tech sectors, with 26,000 

medical technology 

companies that provide 

over 650,000 jobs in Europe. 

Covers almost 1/3 of the 

world production

€110B

patents are registered 

in 2016 in Europe12,400



DEFINITION AND DIVERSITY OF MEDICAL DEVICES 

‘medical device’ means any instrument, apparatus, appliance, software, implant, reagent, material or 
other article intended by the manufacturer to be used, alone or in combination, for human beings for 
one or more of the following specific medical purposes:

— diagnosis, prevention, monitoring, prediction, prognosis, treatment or alleviation of disease,
— diagnosis, monitoring, treatment, alleviation of, or compensation for, an injury or disability, 
— investigation, replacement or modification of the anatomy or of a physiological or pathological 
process or state, 
— providing information by means of in vitro examination of specimens derived from the human 
body, including organ, blood and tissue donations, 

and which does not achieve its principal intended action by pharmacological, immunological or 
metabolic means, in or on the human body, but which may be assisted in its function by such means. 





Medical device

custom-made device’ 

‘accessory for a medical device’ 

‘active device’ 

‘implantable device’ 

‘invasive device’ 

‘single-use device’ 
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Regulations

All medical devices are produced and “placed on the market” according to international

standards and have the necessary certification in compliance with the Medical Devices

Directives and guidelines for the EU, and/or FDA approval for the US.



The New Approach

• One system for market authorisation

• Based on Directives and Harmonised standards

• CE mark

• Free movement in the EU



The Legal Framework in Europe for Medical Devices

D I R E C T I V E S

AIMD  90/385/EEC   

MD    93/42/EEC 

IVDs   98/79/EC 

G U I D E L I N E S

MEDDEV Series

H A R M O N I S E D  S TA N D A R D S

EN SERIES

P O S T  M A R K E T

Post Market surveillance

Vigilance

C E  M A R K

Competent 

Authorities

Notified Bodies

R E G U L AT I O N S

Replaced by the
2017/745 on MDs &

2017/746 ON IVDs



Classification

Devices shall be divided into classes I, IIa, IIb and III, taking into 
account the intended purpose of the devices and their inherent risks. 

22 Rules based approach described in Annex VIII of the regulation

• DURATION OF USE

• INVASIVE AND ACTIVE DEVICES 

• ACTIVE IMPLANTABLE DEVICES ARE CLASS III



EUDAMED

European database on medical devices integrate different 
electronic systems to collate and process information regarding 

devices on the market 



MDs Categories & Groups

• 12 to 30 Categories depending on the approach

• More than 10000 groups



Medical devices nomenclature 

To facilitate the functioning of the European database on medical 
devices (‘Eudamed’) as referred to in Article 33, the Commission 
shall ensure that an internationally recognised medical devices 
nomenclature is available free of charge to manufacturers and 

other natural or legal persons required by this Regulation to use 
that nomenclature. The Commission shall also endeavour to ensure 

that that nomenclature is available to other stakeholders free of 
charge, where reasonably practicable. 

GMDN
UMDNS

FDA 
National nomenclature systems



Unique Device Identification system UDI

‘Unique Device Identifier’ (‘UDI’) is  a series of numeric or alphanumeric 
characters that is created through in ternationally accepted device 
identification and coding standards and that allows unambiguous 

identification of specific devices on the market; 



The role of Competent Authorities and Notified Bodies

NOTIFIED BODY
a conformity assessment body designated in accordance 

with the Regulations

conformity assessment’ means the process demonstrating 
whether the requirements of this Regulation relating to a 

device have been fulfilled; 

COMPETANT AUTHORITIES
Authorities responsible for the MD market in each country



REGISTRATION

• Registration of manufacturers, authorised representatives 
and importers

• Registration of devices 



The MDs Vigilance System

The principal purpose of the Medical Device Vigilance System is to improve 

the protection of health and safety of Patients, Users and others, by reducing 

the likelihood of reoccurrence of the INCIDENT elsewhere. This is to be 

achieved by the evaluation of reported incidents and, where appropriate, 

dissemination of information, which could be used to prevent such 

repetitions, or to alleviate the consequences of such incidents . 

In other words reduce the Risks of adverse events



RISKS

As Risk we mean the probability of occurrence of a hazardous 

situation, combined by the severity of the harm that it may produce.

In all human activities there is a Risk



Some estimations of Risks, in terms of 

Deaths per 100 millions hours of activity associated with:

RISKS

Traveling by 

train

5

Working at 

home

8

Being in traffic 

(in any capacity) 

50

Working in the 

construction industry 

67

100

Flying in a 

commercial aircraft 

20.000

Parachute jumping

Ref. Bill Runciman

Australian Patient Safety Foundation

Australian Council for Safety and Quality in Healthcare



Risks in terms of Deaths per 100 millions hours 

associated with:

RISKS

Flying in a 

commercial 

aircraft

100

2.000.000

Emergency 

aortic surgery

Ref. Bill Runciman

Australian Patient Safety Foundation

Australian Council for Safety and Quality in Healthcare

Being a 

patient in an 

Australian 

hospital 

2.000

20.000

Being 

anaesthetized

200.000

Elective aortic 

surgery



Health Care Adverse Incident Types 

Clinical process

o Medication

Specialties 

o Anesthesia, 

o Surgery,

o Intensive Care

o Laboratory testing

Services and infrastructure

Medical devices

Other
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Back to the EU Medical Devices Vigilance System

The EU Medical Devices Vigilance System is described in details in the 

Medical Devices guidelines document 

MEDDEV 2.12-1 rev 6 

The EU, through the Medical Device Directives, imposed the use of a vigilance

system in order to prevent the reoccurrence of adverse events that could lead

to injuries or death of patients or personnel, due to equipment malfunction or

improper use.



Early warning of adverse effects should be performed by users reporting to the 

national Competent Authorities (User Reporting System) 

or to manufacturers (Post Market Surveillance)

The EU Medical Device Vigilance approach

The Medical Devices Vigilance System is essential for the creation of a 

safer environment in healthcare and a condition for the prevention of 

adverse events



EUDAMED



MD Vigilance USA

Responsible Organization:
• FDA - Center for Devices and Radiological Health 

Database:
• Manufacturer and User Facility Device Experience 

(MAUDE)

5.625.939
Reports  submitted
(September 2016)



MAUDE Report



Reports to MAUDE annually
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Vulnerability of software-based MD

‘It is estimated that for every 1,000 lines of code you will get a 

bug, and medical devices have hundreds of thousands, 

sometimes millions, of lines of code’ !

The more complex software gets, the more 

rarely is 'bug-free'



Two concerns: software bugs and hacking

• According to The Economist, software errors in drug pumps were 
involved in 20,000 serious injuries and 700 deaths between 2005 and 
2009

• MDs that are networked can be open to hacking i.e. Implantable 
defibrillator is susceptible to being reprogrammed to withhold 
treatment or to deliver unnecessary shocks

Vulnerability of software-based MD



Adverse events due to Software

Therac-25 Medical Accelerator

The machine massively overdosed patients between June 1985 and January 

1987. The power of the electron beam reached such a high power that it lead to 

the death of 5 patients and injured the rest severely 



From 1997 to 2003, an estimated  450,000 ICDs were implanted world-wide 
and the majority of the procedures took place in the US 

At least 212 deaths from device failures in 5 different brands of ICD occurred 
during this period, according to a study reported to the FDA

Adverse events due to Software
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