Sudan University of Science and Technology

College of Engineering

Department of Biomedical Engineering

A Project Submitted in Partial fulfillment for the degree of
B.Sc. in Biomedical Engineering

Basic Aspect for Specify
the Medical Device

Prepared By:

1. Abdalmoumen Hashim Osman
2. Abdalrafii Mohamed Mahmoud
3. Abdalgadir Gebreel Abdalgadir

Supervisor :

Dr. Elias Siddig

Sep 2014



Contents

E

claay)
Acknowledgements
List of tables

List of figures
Abbreviation
Abstract

saliial

1. Chapter one: introduction
1.1. General view
1.2. Problem statement
1.3. Objectives
1.3.1. General objectives
1.3.2. Specific objectives
1.4. Thesis layout

2. Chapter two: theoretical fundamental
2.1. Standards
2.2. Identification of standards
2.3. Standards needs
2.4. Types of specifications in standards
2.5. National and international standards systems
2.6. Voluntary and mandatory standards
2.7. Standards development process
2.8. Conformity assessment with standards
2.9. International standards organization
2.10.Food and drug administration
2.11.Medical device standards and Implant standards
2.12.World health organization

Vi

Vil

wp DN DNDN

© © © o o ~N o o o1 Ol o

[
o



3. Chapter three: background studies
3. Standards papers

4. Chapter four: methodology
4.1. Data collection
4.2.Surveying samples
4.3. Questionnaire
4.4. Data analysis

5. Chapter five: design and implementation
5.1. General requirements
5.1.1. Devices ldentification
5.1.2. Description of the intended clinical performance
5.1.3. General information for investigation
5.1.4. Investigation procedure
5.2. Example of implementation
5.2.1. Centrifuge
5.2.1.1. General concept
5.2.1.2. Specification
5.2.2. Ultrasound
5.2.2.1. Clinical application
5.2.2.2. Transducer/probe types
5.2.2.3. Measurement/analysis facility
5.2.2.4. Ultrasound settings
5.2.2.5. Requirements and tests
5.3. Patient monitors
5.3.1. Sensor
5.3.2. Translating component
5.3.3. Display/Screen
5.3.4. Software updates via interfaces
5.3.5. Operation Environment
5.3.6. Accessories
5.3.7. Standards
5.4. Dental unit
5.4.1. Working stool dentist
5.4.2. Patient chair
5.4.3. Dimension patient chair except the head and neck support
5.4.4. Support of head and neck by headrest and neck support
5.4.5. Foot control dental unit

12

15
15
15
16

18
18
18
18
18
19
19
19
20
22
22
22
22
23
23
24
24
24
24
25
25
25
26
27
28
29
30
30
30



5.4.6. Dental operating light
5.4.7. Positioning instrument with tubing
5.4.8. Using matt surfaces

5.4.9. Positioning spittoon.
5.4.10.Specification

6. Chapter six: results and analysis
7. Chapter seven: discussion

8. Chapter eight: conclusion and recommendations
9. Chapter nine: references

Appendix

30
31
31

31
31



List of figures

Number

2.1

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Name
Typical process for standards development
Centrifuge
Centrifuge
Ultrasound
Patient monitor
Dental char dimensional

Answer of question {Is there a medical device national policy in our
country?}

Answer of question {Are there any national standards, guidelines or
recommendations on the Import of medical devices for different
types of healthcare facilities?}

Answer of question {Is there any national list of approved medical
devices for import in the country?}

Answer of question {Are there any standard for allowing second
hand devices to be passed into country?}

Answer of question {Are there any national standards or lists of
recommended medical devices for specific procedures?}

Answer of question {Is there any authority responsible for
implementing and enforcing medical device specific product
regulations in our country?}

Answer of question {the remanufactured devices allowed passing
into the country?}

Answer of question {Are there recommended technical
specifications of medical devices to support procurement or
donations; that are publically available?}

Analyzing for all questions

Page

19
19
22
24
28

34

34

35

35

36

36

37

37

38

38



6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

Analyzing for all questions
Analyzing for all questions
Analyzing for all questions

Answer of question {Is the specialist commits General Authority for
Standardization and Metrology managed by biomedical
engineering?}

Answer of question {in every importing point is there a biomedical
engineering responsible for checking devices and reporting them?}

Answer of question {Does General Authority for Standardization and
Metrology Has a roll after allowing the devices to enter the
country?}

Answer of question {the role of National Medicines and Poisons
Board in importing devices?}

Answer of question {the commission of pharmacology and toxins
include medical engineers?}

Answer of question {If yes, is possible being special department of
medical engineering (be under the name of the council of medical
engineers)?}

39

39

39

39

40

40

41

41

42



Abbreviation

MRI
GHTF
ISO
IEC
ANSI
EN
DIN
AAMI
CSA
SCC
CEN
CENELEC
ETSI
ITU
ILAC
FDA
ASTM
WHO
LCD
ICU
Sp0O2
HR
TFT

ECG

Magnetic Resonance Imaging
Global Harmonization Task Force
International Standard Organization
International Electro-technical Commission
American National Standards Institute
European standard
Detaches Institute fur Norming
Association for the Advancement of Medical Instrumentation
Canadian Standards Association
Standards Council of Canada
Comate European de Normalization
European Committee for Electro-technical Standardization
European Telecommunication Standards Institute
International Telecommunication Union
International Laboratory Accreditation Cooperation
Food and Drug Administration
American Society for Testing and Materials
World Health Organization
Liquid-crystal Display
Intensive Care Unit
Stands for Peripheral capillary oxygen
Heart Rate
Thin-film-transistor

Electrocardiography



EC

European Commission



Abstract

Medical devices cover a variety of products designed to diagnose and treat patients.

These devices range from a simple medical glove to a complicated Magnetic

Resonance Imaging machine (MRI). However different their composition may be,

medical devices are all designed with the purpose of improving patient care.

The proportion of the rapid development and increasing complexities of electronics
of medical devices, in addition to fact that 85% of medical dictions depend on a medical
device, regulation and management of medical devices become most challenge term in
healthcare process to ensure patient safety by identify risks and benefits of each medical

device.

Lack and weakness of authority and lows which manage regulation process and

procedures shows clearly in the third world countries (Sudan).

This research is an attempt to optimize medical devices regulation and control in
Sudan by communion with the competent authority and highlight the shortcomings and

their causes.

Also attempt to keep up the international standards and procedures applied in other

develop countries and their organizations.
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CHAPTER ONE

INTRODUCTION



1.1. General view

Medical devices cover a variety of products designed to diagnose and treat Patients.
These devices range from a simple medical glove to a complicated Magnetic Resonance
Imaging machine (MRI). However different their composition may be, medical devices
are all designed with the purpose of improving patient care.

In correlation with the demand for medical devices, there is a demand for
thedevelopment of international standards that insure the safety and performance of the
devices.

1.2. Problem Statement

Considering Sudan one of the Third World countries there is a lack of standard
specifications of the Sudanese medical devices standards. These standards must develop
to meet the international standards, which will insure safety and performance quality of
medical devices before entering our country.

1.3. Objectives

1.3.1. General objectives

- Ensure patients safety is main objectives by identify and manage risks of medical
devices.

- Economic objectives by reducing wasting money of malfunction which reduced
after regulation process.

- Imposition particular national standards which mandate the manufactures to produce
devices with specific standards pertaining to the work environment of the countries.

1.3.2. Specific objectives

1. Foundation of Sudanese approval system for medical devices.

2. Put down our national standards.

3. Founders specialist independent corporate responsible for regulation medical
devices in country.

4. Ensure that all spare parts of device and maintenance available.

5. Study of standards and guidelines and recommendations for specification of
medical devices in the Sudan.



6. Make mandatory standards controlled producer characteristics. For example the
definition of terms and the dimensions of the device.

Thesis layout

This research includes seven chapters. Chapter one contains the general review,
problems and objectives of the research. Theoretical fundamental was reviewed in
chapter two. Chapter three contains background studies. Methodology was explained in
chapter four. Chapter five includes results and analysis. Chapter six includes design and
implementation. Chapter seven includes the discussion. Chapter eight includes
recommendations and conclusions of the research. Chapter nine is references.



