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Abstract

Healthcare especially diagnostic, therapeutic and rehabilitation developed due
to the development of medical equipment technology. Medical devices become
a part doesn’t divide of medicine practice but consider the required condition
for medical service quality, effectiveness and safety. Therefore every hospital
whether it's large or small contains number of medical devices which without
exception produced outside Sudan, this situation create a lot of problems in
having the good of these devices and way of keeping it work safely, continuity

and efficiency.

This project aim to design software program coordinates between regulation
bodies that are responsible of importation and inspection of medical devices to
ensure their safety and high quality, also replace paper system with electronic

system to facilitate and accelerate the procedures.

To achieve the objectives of this research several visits and interviews were
done to conclude the needed data through questionnaire analyzed by statistical
program (SPSS).

Through the study, electronic link program between regulation bodies done
(National Medicine and Poison Board, Sudanese Standards and Metrology
Organization and Sudan Atomic Energy Commission) to facilitate and
accelerate the procedures of importation and clearance, also to ensure the safety,

quality and effectiveness of the imported medical devices.

Sudanese Standards and Metrology Organization and Sudan National Medicines
& Poisons Board offered to experiment the program in their institutes so that if

it achieve the hoped for goals they will implement it.
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1.1 General Review:

Software program which coordinate the procedures of implementation and
inspection imported medical equipment's and match it's specifications with the
international standards and metrology of world health organization which
followed in specific institutions in this scope with regard suitable usage in

Sudan.

1.2 Problem Statement:

Lack of:

- Coordination, implementation of the operations for importing medical
devices in Sudan which takes a lot of time and cost medical
equipment company's fees which affects the consumer's economics or
health.

- Appropriate inspection procedure of imported medical equipments.

1.3 Solution:

Design a medical equipment inspection and coordination software program.

1.4 Objectives:
1.4.1 General objectives:

The General objective of this research is to:

Make communication link between regulation bodies that are responsible for
importing medical equipment's (Sudanese Standards and Metrology
Organization, National Medicines and Poisons Board, Sudan Atomic Energy

Commission and Sudan customhouses).



1.4.2 Specific objectives:

The specific objectives of this research are to:

1. Create sequential software program to ensure product safety, quality
and effectiveness.

2. Regulate inspection procedure.

3. Improve the awareness of the importance of matching imported
medical equipment before enter the country and guide the personnel to
do the ideal inspection.

4. Reduce time of importation and clearance.

1.5 Methodology:

The research used the questionnaire to survey all organizations and
inspectors responsible of medical devices. The data was analyzed by using
computer-based program statistical package for social science (SPSS)
version 16.0. Software program for inspection and coordination was

designed by using C# language.

1.6 Project layout:

This research includes seven chapters. Chapter one is an introduction that
contains the general review, problem statement and the objectives of the
research. Then the theoretical fundamental in chapter two and background
studies in chapter three. Chapter four contains the data statistical analysis
and methodology then the program in chapter five. The discussion was
shown in chapter six. Chapter seven contains the conclusion and the

recommendations.



2.1 Terminology

1. Health technology: 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.[1] It is used

interchangeably with health-care technology.

2. Medical device: An article, instrument, apparatus or machine that is used in
the prevention, diagnosis or treatment of illness or disease, or for detecting,
measuring, restoring, correcting or modifying the structure or function of the
body for some health purpose. Typically, the purpose of a medical device is

not achieved by pharmacological, immunological or metabolic means. [2]

3. Medical equipment: Medical devices requiring calibration, maintenance,
repair, user training, and decommissioning — activities usually managed by
clinical engineers. Medical equipment is used for the specific purposes of
diagnosis and treatment of disease or rehabilitation following disease or
injury; it can be used either alone or in combination with any accessory,
consumable, or other piece of medical equipment. Medical equipment

excludes implantable, disposable or single-use medical devices. [3]

4. Inspection: Refers to scheduled activities necessary to ensure a piece of
medical equipment is functioning correctly. It includes both performance
Inspections and safety inspections. These occur in conjunction with preventive
maintenance, corrective , or calibration but can also be completed as a stand-

alone activity scheduled at specific intervals. [2]

5. Acceptance inspection: A detailed inspection performed before a device

puts into use either after initial receipt (i.e. the incoming inspection of new
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equipment) or following other service activities (e.g. a major Repair,

Modification or Overhaul) as appropriate. [3]

6. Calibration: A procedure used to determine a device’s accuracy by using
test equipment whose own accuracy is appropriate and has been verified
and, as needed, adjusting that medical device to meet manufacturer’s

specifications. [3]

7. Benchmark: A reference value for an indicator; it may be established by

using internal or external benchmarking or regulation. [4]

8. CE mark: CE markings indicate that a product meets European Union

directive standards of performance and safety. [4]

2.2 Classifications of Medical Devices:

2.2.1 Classification of general Medical Devices:

The control of medical devices will be based on a risk assessment and risk

management.

The level of regulatory control applied to the medical device is proportional to
the degree of perceived risk associated with the device. The requirements of the

review process differ for each class, type and technology of medical device.

Medical devices may be classified into 4 classes: Class | (low risk). Class Il and
11 (medium risk) or IV (high risk). Refer to annex 1 for classification rules of

general medical devices.

Class | Devices — those needing the lowest level of regulation because of low

risk to the patient except sterile products. They are subject to the General



Controls requirements. Declaration of conformity is accepted from the legal

manufacturer.

Class Il Devices are of a medium risk. These devices are invasive in their
interaction with the human body, but the methods of invasion are limited to
natural body orifices. The category may also include therapeutic devices used in

diagnosis or in wound management.

Class 11l Devices are of a medium risk. They are either partially or totally
implantable within the human body, and may modify the biological or chemical

composition of body fluids.

Class IV devices are of high risk and require design/clinical trial reviews,
product certification and an assessed quality system involving clinical trials.
These devices affect the functioning of vital organs and/or life-support systems.

Devices are usually invasive,

Life-sustaining, life-supporting, or is used "in preventing impairment of human

health or if the device presents a potential unreasonable risk of illness or injury".
2.2.2 Classification for In-Vitro Diagnostic:

In-Vitro Diagnostic medical devices are based on the potential risk involved in
their use and interpretation clinically, refer to Annex 2 for their classification

rules.

In-Vitro Diagnostic medical devices may be classified into 4 classes:
Class A (Low Individual Risk and Low Public Health Risk).

Class B (Moderate Individual Risk and/or Low Public Health Risk).
Class C (High Individual Risk and/or Moderate Public Health Risk).

Class D (High Individual Risk and High Public Health Risk). [5]



2.3 Responsibility and regulation In Sudan:

2.3.1 Sudan National Medicines And Poisons Board (NMPB)

In accordance with the Medicines and Poisons Act 2009 which gave National
Medicines and Poisons Board (NMPB) the responsibility to regulate medical
devices in Sudan. NMPB issued the regulation of medical device in 2010 which
came to stress the importance of regulating medical devices that connect
intimately with human health. The Sudan medical devices market is growing
rapidly in consequence of a tremendous advance in technology, thus, the
presence of a registration system is important to ensure safety, quality and
effectiveness of medical devices. The main objectives of the Medical Devices
Registration Directorate are to protect and maintain public health within the
Sudan by implementation of provisions assuring a high level of safety and
health protection of patients and users with regard to the use of medical

devices.[6]
2.3.2 Sudan Atomic Energy Commission (SAEC)

The International Atomic Energy Agency (IAEA) was established in 1957.
Sudan became a member of the International Atomic energy Agency in 1958. In
1962 the Minister of Foreign Affairs established The Sudanese National
Committee for Atomic Energy and the Director of Geology Department
Ministry of Energy and National Resources was appointed as Chairman, with
membership drawn from bodies associated with international relations or use of
techniques (foreign affairs, irrigation, health, agriculture, geology and

University of Khartoum).Sudan Atomic Energy Committee was constituted to



act as a focal point responsible for co-coordination between Government of

Sudan (GOS) and the Agency in matters relating to nuclear energy.

The Objective of SAEC is to Care for the national interests, at both the
international and national levels, with respect to the atomic energy affairs, and
follow-up the developments thereof, - Enable the State to utilize atomic energy,
in the peaceful purposes, in service of the plans and programs of economic
development, - Ensure the safety of human beings, animals and the
environment, in general. SAEC Units and Departments are Isotopes, Chemistry,

Radiation Protection, Physics and Instrumentation. [8]
2.3.3 Sudanese Standards and Metrology Organization (SSMO)

The Sudanese Standards and Metrology Organization (SSMO) is a
Governmental organization set up under the private law of SSMO, issued in
1993.

SSMO has its headquarters in Khartoum and state offices located in Khartoum
airport, Port Sudan Harbour, Alobied, Kassala, Karima, Wad Madani, Wadi
Halfa, Eldamazine, Dungula, Neyalla, Juba, Waw, Malakal and Algadarif; the
structure includes 15 laboratories in addition to those established at the SSMO
Branches, most important and well equipped ones are those in Port Sudan
Branch. The SSMO also has an Information Centre.
SSMO is a member of ISO, the African Regional Organization for
Standardization (ARSO), the Arab Standards and Metrology Organization
(ASMO), and Codex Alimentarius Commission, the Arab Industrial and Mining
Organization (AIDMO), the Islamic Institute for Standardization, the
International Institute for Cereal Science and Technology (ICC), African
Electro-technical  Standardization Commission (AFSEC), International

Organization for legal metrology (OIML), an affiliate member of IEC. Besides
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being the focal point for SPS and TBT WTO Agreements. SSMO also signed
several; bilateral agreements with the following: the Kenyan Bureau of
Standards (KEBS), the Korean Agency for Standardization (KATS), the Jordan
Institution for Standards and Metrology (JISM), the Syrian Arab Organization
for Standardization and Metrology (SASMO), the Egyptian Organization for
Standardization and Quality (EOS), the Saudi Arabia Standards Organization,
the Syrian Standards Organization (SASO), Emirates Authority for
Standardization (ESMA), Turkish National Center for Standardization (TSE),
Libyan National Center for Standardization (LNCSM), General Administration
for Chinese Standards (SAC),Uganda National Center for Standardization
(UNBS), Tunis National Institute for Standardization (INORPI) and the in the
process of signing with the Ethiopian Standards Authority (QSAE)
The Standards Act (2008), Metrology Act (2008) and Precious Stones Act
(2008), which allocates more power to SSMO. [9]



Dr. Ehab Youssef-et al., (2011) United Arab Emirates say : All devices
should carry a clear label indicates the name of the company which is
responsible for placement of the product in UAE market, manufacturer in
country of origin , local distributor’s address or website shows local
distributor’s name, and contact numbers and address. The local distributors
can stick stickers on the outer pack of their products in a way that doesn’t
conceal any basic or essential information. Any medical device carries no
distributor contact information will be liable for confiscation. The sticker

should be approved by specific standard.

Used medical devices are not permitted for importation and marketing into
UAE. For medical devices need to be exported from and then re-imported
into UAE for refurbishment, upgrading and maintenance purposes. The
importer should ensure the submission of documents which proof that
medical devices were imported into UAE through legal channels, and then
exported under approval. Such consignments will be cleared only upon pre

import permit signed based on proper documentation.

Judith A. Johnson (June 25, 2012) FDA United State of American says:
(Medical device regulation is complex, in part because of the wide variety of
items that are categorized as medical devices. They may be simple tools used
during medical examinations, such as tongue depressors and thermometers,
or high-tech life-saving implants like heart valves and coronary stents. The
medical device market has been characterized by including eight industry
sectors: surgical and medical instrument manufacturing, surgical appliance
and supplies, in-vitro diagnostic products (IVDs, or laboratory tests), electro
medical and electrotherapeutic apparatus, irradiation apparatus, dental

equipment and supplies, ophthalmic goods, and dental laboratories.



The federal agency is primarily responsible for regulating medical devices is
the Food and Drug Administration (FDA)—an agency within the
Department of Health and Human Services (HHS).

A manufacturer must receive FDA permission before its device can be
legally marketed in the United States. FDA’s Center for Devices and
Radiological Health (CDRH) is primarily responsible for medical device
review. Another center, the Center for Biologics Evaluation and Research
(CBER), regulates devices associated with blood collection and processing

procedures, cellular products and tissues.

Sahar Khiri, in M.Sc... SUST (2014) say: Medical devices play an important
role in human being health. Consequently, it is important that there should be
unified inspection method for imported medical devices and unify a team of
work consisting of all regulatory authorities in the country.
A protocol for inspection of imported medical devices was prepared and
explained in figure (flow chart) which was conducted by a questionnaire
directed for interested people in charge of regulating and inspecting of
imported medical devices. Data was analyzed by using SPSS; in addition to
a comparison and by reference to experiences of other countries.
Throughout the study, it was turned up that it is important to work as a team
for inspection and maintenance of quality of imported medical devices by

using laboratories to check through the quality of imported medical devices.

10



4.1 Methodology

This chapter explains the steps that followed on this research. This research is
qualitative and quantitative which describes specific current situation by using

guestionnaire.

To determine the significant problems that causes lack of coordination,
implementation of the operations and appropriate inspection procedures for
imported medical devices questionnaire and interviews from several places
were carried out starting with National Medicines and Poisons Board, Sudanese
Standards and Metrology Organization, Sudan Atomic Energy Commission,
Medical companies and finally ending up with Sudan customhouses where we
entered a course for 10 days. Then data was been collected and analyzed by
using (SPSS) version 16.0.

11



Data collection

(References & websites)

Visits and interviews

(Questionnaires)

Medical Sudan

companies customhouse

Data Analysis

Comparison

Program writing

Program implementation

Finalize the project

Figure(4.1): Schematic diagram of the methodology
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4.2 Data analysis

The statistical study was carried out from 60 samples and showed that:
4.2.1 The agreement to the policy of import medical devices:

- The question was: Do you agree with the conventional policy of
importing medical devices?

- Through the analysis it turned up that 71.7% of respondents were agree
and 28.3% were not. As illustrated in figure (4.2) and table (4.1).

Table (4.1) : The agreement to the policy of import medical devices:

Answer Frequency Percent Valid Percent Cumulative Percent
Yes 43 1.7 1.7 71.7
No 17 28.3 28.3 100.0

Total 60 100.0 100.0
X axis = The answer
Y axis =Frequency
60
40
M Yes 20 -
B No
0 -
Yes No

Figure (4.2) : The agreement to the policy of import medical devices

o The majority of respondents indicate that the policy of import medical

devices have the agreed by 71.7%.

13



4.2.2 The verification of the demand owner documents:

The question was: Does the documents of demand owner been verified?

Through the analysis it turned up that 93.3% of respondents indicate that

the documents get verified and 6.7% says it does not. As illustrated in
figure (4.3) and table (4.2).

Table (4.2) : The verification of the demand owner documents:

Answer Frequency Percent Valid Percent Cumulative Percent
Yes 56 93.3 93.3 93.3]
No 4 6.7 6.7 100.0
Total 60 100.0 100.0

X axis = The answer
Y axis = Frequency
60
40 ~
M Yes
20 A
m No
0 .
Yes No

Figure (4.3) : The verification of the demand owner documents

The majority of respondents indicate that the owner documents get

verified by 93.3%.
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4.2.3 The method of saving demand owner documents:

The question was: How the documents of demand owner been saved?

Through the analysis it turned up that 43.3% of respondents indicate that

the documents get saved on paper , on the other hand 26.7% says it get

saved electronically and 30% say both ways have been done. As

illustrated in figure (4.4) and table (4.3).

Table (4.3) : The method of saving the demand owner documents

Answer Frequency Percent Valid Percent Cumulative Percent
Paper 26 43.3 43.3 43.3
electronic 16 26.7 26.7 70.0
Both 18 30.0 30.0 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = Frequency
30
25
20
M paper
15 -+
W electronic 10 - \
both 5 s
0
paper electronic both

Figure (4.4) : The method of saving the demand owner documents

The majority of respondents indicate that the owner documents get saved

on paper by 43.3%.
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4.2.4 The responsible bodies of inspection imported medical

devices:

The question was: The inspection of imported medical devices followed to
which body?

Through the analysis it turned up that 30% of respondents said it followed to
National Medicine and poison board (NMPB), 16.7% of respondents said
Sudanese Standards and Metrology Organization (SSMO), 28.3% of
respondents answered (NMPB), (SSMO) and Sudan Atomic Energy
Commission (SAEC). 21.7% of respondents said (NMPB) and (SSMO). And
finallyl.7% was not aware. As illustrated in figure (4.5) and table (4.4).

Table (4.4) : The responsible bodies of inspection imported medical devices:

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 1 1.7 1.7 1.7
NMPB 18 30.0 30.0 31.7
SSMO 10 16.7 16.7 48.3
NMPB&SSMO&SAEC 17 28.3 28.3 76.7
Others 1 1.7 1.7 78.3
NMPB&SSMO 13 21.7 21.7 100.0
Total 60 100.0 100.0

16



X axis = The answer
Y axis = Frequency

H Not aware

HNMPB

m SSMO
B NMPB&SSMO&SAEC

H Others

T T T T T T T T 1
O N D O O R R R R R
o N B O

B NMPB&SSMO

% v
S &
X
N

Figure (4.5) : The responsible bodies of inspection imported medical devices

e The majorities of respondents indicate that the responsibility of import

medical devices followed to National Medicine and poison board

(NMPB) by 30%.
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4.2.5 The coordination between responsible bodies:

- The question was: Is there is any coordination between responsible bodies
of importing medical devices?

- Through the analysis it turned up that 70% of respondents said that there
Is coordination, 28.3% said not and 1.7% was not aware. As illustrated in
figure (4.6) and table (4.5).

Table (4.5) : The coordination between responsible bodies:

Answer Cumulative
Frequency Percent Valid Percent Percent
Not aware 1 17 17 17
Yes 42 70.0 70.0 71.7
No 17 28.3 28.3 100.0
Total 60 100.0 100.0
X axis = Frequency
Y axis = The answer
50
40
B Not aware 30
Hyes 20
no 10 \
0 l
S
Not aware yes no

Figure (4.6) : The coordination between responsible bodies:

e The majority of respondents indicate that the coordination between

responsible bodies of import medical devices is exist by 70%.
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4.2.6 The agreement to establish separate body to do all

procedures:

- The question was: Is it necessary to establish separate body to do all

procedures?

- Through the analysis it turned up that 28.3% of respondents were agree
71.7% were not. As illustrated in figure (4.7) and table (4.6).

Table (4.6) : The agreement to establish separate body to do all procedures:

Answer Frequency Percent Valid Percent Cumulative Percent
Yes 17 28.3 28.3 28.3
No 43 71.7 71.7 100.0

Total 60 100.0 100.0
X axis = The answer
Y axis = frequency

60

40
H Yes 20
B No

O -
Yes No

Figure (4.7) : The agreement to establish separate body to do all procedures

e The majority of respondents indicate that it is not necessary establish

separate body

by 71.7%.

responsible of all procedures of import medical devices
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4.2.7 The validity of imported medical devices inspection
method:

- The question was: Is the inspection of imported medical devices done
correctly?

- Through the analysis it turned up that 45% of respondents were agreed,
53.3% were not and 1.7% was not aware. As illustrated in figure (4.8)
and table (4.7).

Table (4.7) : The validity of imported medical devices inspection method

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 1 1.7 1.7 1.7
Yes 27 45.0 45.0 46.7
No 32 53.3 53.3 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = frequency
- 40
B Not aware - 30
M Yes - 20
No - 10
0
No Yes Not aware

Figure (4.8) : The validity of imported medical devices inspection method

e The majority of respondents indicate that the method of inspecting

imported medical devices is not done correctly by 53.3%.
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4.2.8 The inspection done by specialist biomedical engineers:

- The question was: Is the inspection done by specialist biomedical
engineers?

- Through the analysis it turned up that 68.3% of respondents said that the
inspection done by specialist biomedical engineers and 31.7% deny it. As
illustrated in figure (4.9) and table (4.8).

Table (4.8) : The inspection done by specialist biomedical engineers:

Answer Frequency Percent Valid Percent Cumulative Percent
Yes 41 68.3 68.3 68.3
No 19 31.7 31.7 100.0

Total 60 100.0 100.0
X axis = The answer
Y axis = frequency
50
40
30 -
M Yes 20 -
H No 10 -
0 -
Yes No

Figure (4.9) : The inspection done by specialist biomedical engineers

o The majority of respondents indicate that the inspection of imported

medical devices is done by specialist biomedical engineers by 68.3%.
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4.2.9 The need percentage of changing inspection method:

- The question was: What is the need percentage of changing inspection
method?

- Through the analysis it turned up that 35% of respondents said that the
need percentage of changing inspection method is 75%, 21.7% of
respondents said 100%, 18.3% of respondents said 50%, 13.3% of
respondents said 25%, 10% of respondents said 0% and 1.7% were not
aware. As illustrated in figure (4.10) and table (4.9).
Table (4.9) : The need percentage of changing inspection method:

Answer Frequency Percent Valid Percent Cumulative Percent

Not aware 1 1.7 1.7 1.7
0.0% 6 10.0 10.0 11.7
25% 8 13.3 13.3 25.0
50% 11 18.3 18.3 43.3
75% 21 35.0 35.0 78.3
100% 13 21.7 21.7 100.0
Total 60 100.0 100.0
B Not aware
m 0.00%
M 25%
m50%
m75%
= 100%

Figure (4.10) : The need percentage of changing inspection method

e The majority of respondents indicate that the inspection method of
imported medical devices must be changed.
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4.2.10 The availability of laboratory tests for the imported

medical devices:

The question was: Is there is an availability of laboratory tests for the

imported medical devices?

Through the analysis it turned up that 28.3% of respondents said yes,

70% deny and 1.7% was not aware. As illustrated in figure (4.11) and

table (4.10).

Table (4.10) : The availability of laboratory tests for imported medical devices:

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 1 1.7 1.7 1.7
Yes 17 28.3 28.3 30.0
No 42 70.0 70.0 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = frequency
50
40
H Not aware 30 \
M Yes 20 \
0 -
Not aware Yes No

Figure (4.11) : The availability of laboratory tests for imported medical devices

e The majority of respondents indicate that the laboratory tests for imported

medical devices are available by 28.3%.
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4.2.11 The percentage of the availability of inspection tools for

the imported medical devices:

- The question was: What is the percentage of the availability of inspection

tools for the imported medical devices?

- Through the analysis it turned up that 41.7% of respondents said that the
availability percentage of inspection tools is 0%, 28.3% of respondents
said 25%, 10% of respondents said 50%, 8.3% of respondents said 75%,
5% of respondents said 100% and 6.7% were not aware. As illustrated in

figure (4.12) and table (4.11).

Table (4.11) : The percentage of the availability of inspection tools for imported medical

devices:
Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 4 6.7 6.7 6.7

0,0% 25 41.7 41.7 48.3
25% 17 28.3 28.3 76.7
50% 6 10.0 10.0 86.7
75% 5 8.3 8.3 95.0
100% 3 5.0 5.0 100.0
Total 60 100.0 100.0

B Not aware

m0,0%

m25%

B 50%

B 75%

Figure (4.12) : The percentage of the availability of inspection tools for imported medical

devices

o The majority of respondents indicate that the inspection tools of imported
medical devices are not available at all by 41.7%.
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4.2.12 The responsibility of import medical devices damage
due to late:

- The question was: Who affords the responsibility when imported medical
devices get damaged due to procedures late?

- Through the analysis it turned up that 60% of respondents said the owner,
20% said that the inspection body which causes the late afforded and
1.7% was not aware. As illustrated in figure (4.13) and table (4.12).

Table (4.12) : The responsibility of import medical devices damage due to late:

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 12 20.0 20.0 20.0
Owner 36 60.0 60.0 80.0
inspection institute 12 20.0 20.0 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = frequency

40

30

B Not aware 20

H owner 10

inspection institute 0 . l
Not aware owner inspection
institute

Figure (4.13) : The responsibility of import medical devices damage due to late

e The majority of respondents indicate that the damage which occurs in

imported medical devices due to late fall on the owner shoulder by 60%.
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4.2.13 The appropriate storage of imported medical devices:

The question was: Does imported medical devices get appropriate

storage?

Through the analysis it turned up that 38.3% of respondents said the

storage is good, 58.3% deny that and 3.3% was not aware. As illustrated
in figure (4.14) and table (4.13).

Table (4.13) : The appropriate storage of imported medical devices:

Answer
Frequency Percent Valid Percent Cumulative Percent
Not aware 2 3.3 3.3 3.3
Yes 23 38.3 38.3 41.7
No 35 58.3 58.3 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = frequency
35
30 \
H Not aware 20 \
H Yes 15 \
NO 10 _\
5 \
0 <
Not aware Yes No

Figure (4.14) : The appropriate storage of imported medical devices

e The majority of respondents indicate that the damage which occurs in

imported medical devices due to late fall on the owner shoulder by 60%.
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4.2.14 The atonement In case of device damage due to bad

storage:

e The question was: In case of device damage due to bad storage is there is

any atonement given?

e -Through the analysis it turned up that 31.7% of respondents said that

there is atonement, 48.3% deny that and 20% was not aware.

illustrated in figure (4.15) and table (4.14).

Table (4.14) : The atonement In case of device damage due to bad storage:

As

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 12 20.0 20.0 20.0
Yes 19 31.7 31.7 51.7
No 29 48.3 48.3 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = frequency
30
25
20 N
M Not aware 15 \
HYes 10 s
No 5 \
0
Not aware Yes No

Figure (4.15) : The atonement In case of device damage due to bad storage

o The majority of respondents indicate that there is no atonement given in

case of damage due to bad storage by 48.3%.
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4.2.15 The suggestion to improve the policies of import medical

devices:

e The question was: What are your suggestions to improve the policies of
import medical devices?

e Through the analysis it turned up that 20% of respondents indicate that
establishing one administration for all procedures to accelerate it is
necessary, on the other hand 20% suggest importing medical devices with
high quality and good specifications, 15% suggest having NMPB
agreement before import and 45% of respondents were not aware. As
illustrated in figure (4.16) and table (4.15).

Table (4.15) : Suggestions to improve the policies of import medical devices:

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 27 45.0 45.0 45.0
NMPB agreement before import 9 15.0 15.0 60.0

import medical devices with high

) o 12 20.0 20.0 80.0
quality and good specifications
one administration to accelerate
12 20.0 20.0 100.0
procedures
Total 60 100.0 100.0
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X axis = The answer
Y axis = frequency
30
25
20
1
B Not aware >
10
B NMPB agreement before
import 5
import medical devices with 0
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Figure (4.16) : Suggestions to improve the policies of import medical devices

e The respondents indicate that the policies of import medical devices
could be improved by import high quality medical devices, take the
NMBP agreement before import and establish one administration to

accelerate the procedures.
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4.2.16 Suggestion to improve the inspection procedures of

import medical devices:

e The question was: What are your suggestions to improve the inspection
procedures of import medical devices?

e Through the analysis it turned up that 25% of respondents suggest that the
inspection should be done by committee of professional engineers, on the
other hand 23% suggest providing inspection tools and equipment's, 6.7%
of respondents suggest providing laboratories with both professional
engineers and inspection tools. 22% of respondents were not aware. As
illustrated in figure (4.17) and table (4.16).

Table (4.16) : Suggestions to improve the inspection procedures of import medical devices

Answer Frequency Percent Valid Percent Cumulative Percent

Not aware 22 36.7 36.7 36.7

inspection done by committee of

i ) 15 25.0 25.0 61.7
professional engineers
provide inspection tools and
) 14 23.3 23.3 85.0
equipment's
provide laboratories 4 6.7 6.7 91.7
professional engineers and
i ) 5 8.3 8.3 100.0
inspection tools
Total 60 100.0 100.0
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X axis = The answer
Y axis = frequency
25
20 A
15 +
B Not aware
10 +
B inspection made by committee 5
of professional engineers
provide inspection tools and 0 - .
equipment's ! ' o ' ' ' ]
<@ o g’ & &
W provide laboratories & & & & &
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Figure (4.17) : Suggestions to improve the inspection procedures of import medical devices

e The respondents indicate that the inspection procedures of imported
medical devices could be improved by providing inspection tools and
laboratories. Also by making the inspection of imported medical devices

done by committee of professional engineers.
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4.2.17 The credibility in inspection or clearance of import

medical devices:

e The question was: Is there is complete credibility in inspection or
clearance of imported medical devices?

e Through the analysis it turned up that 48.3% of respondents said that
there is complete credibility, 26.7% deny that and 25% was not aware. As
illustrated in figure (4.18) and table (4.17).

Table (4.17) : The complete credibility in inspection or clearance:

Answer Frequency Percent Valid Percent Cumulative Percent
Not aware 15 25.0 25.0 25.0
Yes 29 48.3 48.3 73.3
No 16 26.7 26.7 100.0
Total 60 100.0 100.0
X axis = The answer
Y axis = frequency
30
25
20
[ |
Not aware 15
M Yes 10 ‘\
No 5 \
0
Not aware Yes No

Figure (4.18) : The complete credibility in inspection or clearance

e The majority of respondents indicate that the credibility in inspection

and clearance procedures by 48.3%.
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4.2.18 The linking method between responsible bodies and

suggestions to improve it:

e The question was: What is the communication link between responsible
bodies? And what are your suggestions for improvement?

e Through the analysis it turned up that 55% of respondents indicate that
the communication link is paper and suggest to convert it into electronic,
on the other hand 11.7% of respondents indicate that the communication
link is paper and suggest to establish one office. 1.7% of respondents
indicate that the communication link is paper and suggest to convert it
into electronic and establish one office. 31.7% of respondents were not
aware. As illustrated in figure (4.19) and table (4.18).

Table (4.18) : The communication link between responsible bodies and what your

suggestions for improvement:

Answer Frequency Percent Valid Percent | Cumulative Percent
Not aware 19 31.7 31.7 31.7
paper, electronic link 33 55.0 55.0 86.7
paper, one office 7 11.7 11.7 98.3
Both 1 1.7 1.7 100.0
Total 60 100.0 100.0
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X axis = The answer
Y axis = frequency

35

30

25

20

M Not aware

M paper, electroniclink 15

[ paper, one office

M Both 10
5
0 &
Not aware paper, paper, one Both
electronic office
link

Figure (4.19) : The communication link between responsible bodies and what your

suggestions for improvement

e The majority of respondents indicate that papers are the communication
link between responsible bodies and suggest establishing an electronic

link for improvement by 55%.
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Description of the computerized Medical Equipment
Inspection and coordination program:

The steps of designing the parts of the Medical Equipment inspection control
program using the C Sharp language have been described below in addition to

explaining the program contents and how to use it to have the desired results.

5.1 Opening the program:

When clicking the program icon to open it, the program is opened and this

window appears in Figure (5.1)

-] login = =

|Isemame

Password

Logn

Figure (5.1) : Login Window

The login window allows any user that is registered on the program by the
administrators to access a specific form (window) of the program according to

his role on the database table.
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LsEmame | pssword [ role | name qender beth | address educafion

company ) company

NP i NMPB

NMP admin nadmin
SO

sadmin

Figure (5.2) : Login Table
5.2 If the user is Company user:

The security part had been designed and it appears when the program is opened,
and it work on protecting the program generally and the data base and the
information about the medical devices in it specially by preventing to change or
delete or modify this information by non-authorized users. And to do that the
validity of accessing the data in the data base and the ability to modify it or
delete it or to add new devices had been made available for the administrator
only who manage other users and that by giving every user a special password
so those user are able to use the program only in applying a new applications by
company’s or inspecting this orders by biomedical engineers; the devices in the

database and do some available process in the program such as:

Send application for a new medical devices order to the (SSMO) , Send
application for a new medical devices order to the (NMPB), Send application
for a new medical devices that’s use radiation order to the (SAEC) if the user is

a company that is registered on the (NMPB).
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S55MO MMPE  SAEC  inbox

Figure (5.3) : Company’s Window

5.3 The SSMO new application order:

After the authorized company user login into his account he can apply for a new

device application and fill the form after clicking the new application on the

menu.

E/ 82016 @ | . &,
[
| ; Lzl

| DSkl

| s oo el 2o

|l s

Figure (5.4) : Company’s SSMO new application form Window
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After filling the SSMO form the program save the data on the database:

[P X R R Y
TOHEA

flexicare medic.. 16

Figure (5.5) : Data Table of the medical devices

And show this message:

request send successfully

Figure (5.6) : order sent message

5.4 The SAEC Import License order:

The user can see the requirements and the procedures of the SAEC by choosing

them from the menu string and it shows on the window:

g compeny = = =E
S5MO MNMPE SAEC inbox
- — > oz > = > = kg
= P 175y S [ : H
el = = | © [ra/s P [T ifh T iga T
» ~
L=
‘,E A iyl et b Aat] sl (Ag0ia) aladtie) Ceeus S enldles
: oMl S 1] Bl JSaly fpdall 1906 Sl e laSyl ey gl dalpd Sald pa T 36 Gl e Tims
— il Gaee T e Ay DSO6 i) Gyl GEUD Al D8 S 10 52D iy eilagedl Gyl GAURN S
; T DRI R PR PR B R IR U R N P |
rniniig O iy b Aihiing g FLZID e il g e G 2 i Bl 58y A el M il i i
— PRGN 3y e gl ol
[!g] 7 Elineh i N ] "
=l B BN s 53.09% = () &

Figure (5.7) : SAEC requirements window
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If the medical device is a radioactive the program sends the user to fill the

SAEC Import License so it gets to be approved by the SAEC.

licence Mo : |

applicant name : |
physical address : ||
Tel: |

E-mail : |

Figure (5.8) : SAEC Import License application window

If the device is linear when the user click on the linear button it shows the linear

data table to the user:

licence Mo : | | e il By w3

applicant name : | | sl el e
physical address : | | ol gmdl
| :wisign
| o 2

[ e ]
manufacture Mew

Figure (5.9) : SAEC Linear Data Table
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If the devise is nuclear when the user click on the nuclear button it shows the
nuclear data table to the user:

source activity container sn manufacture
L]
< >
Send lUpdate

Figure (5.10) : SAEC Nuclear Data Table

After the user fill the data that required, by clicking the send button he send the

data to the SAEC to be approved and the program shows this message:

21gall Jlugl a7

oK

Figure (5.11) : SAEC Data sent message

5.5 The NMPB new application order:

After the imported medical device is approved by the SSMO — and the SAEC if
needed - it need to be approved by the NMPB ; by clicking the NMPB new

application it shows the NMPB new order form:
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a NMPB licence - o
sl diilen

1) -zl E20206 B« | &
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SllsS - e [ A olBlee [ Ademednk sl [| 0 kil [

Met Cancel

Figure (5.12) : NMPB New Application Window

After the user finish filling the application the program show the same message
on (Figure 5.6).

5.6 If the user is SSMO inspection engineer:

If the user is authorized biomedical engineer that is registered on the database as

inspection engineer the program shows the SSMO inspection form:

= SSMO - =

PR S T T T
el Semed e [ Bogwwmn []
Elacam BEolgls [ ] SR PSS SR | P R I |
et Balg-2a [ ] Sl il gt [ ]

Sl il D Sgeemdl  Erdeas [ ]

s Ll BT

Bl = [ ] Belee [] © Bl ol S
Damesni St [ Eesse= [ el [] e lal EELa ke
Fiem B[] s = ] —u= ] ;S el S Lo

D el S e

Seom e [ e [ : msiiedl el
mtae = [ === [] : EZazem
B | e lleme [ o Ssam
S e s [ ] mSee [] © Bl s

E e

Exxit Send

Figure (5.13) : SSMO Inspection form window
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After the inspection engineer fills the form he writes his opinion if the order is

passes the inspection or not and send it to the SSMO admin; the program show

this message:

Aia il ayad Jlogl a7

5.7 If the user is SSMO inspection engineer:

Figure (5.14) : SSMO Inspection form Sent Message

If the user is authorized biomedical engineer that is registered on the database as

inspection engineer on NMPB the program shows the NMPB inspection form:

- o N

a!

L

MNMPE inspection

" (E20-2016

B | - aow

Saem o [ Bz [ @ lejsdl A=

Upmie [ Szzme [ &x

o [ :S3emu Ul

Lileall Jods [ mociiaasdl Jods [] ;o gDl 2omy
Boles s [] Gles [ :dsbead 34

- Slon Ll w2l gioms

e [] el [ ] mesl [
Eeadl ey [ el [] Jmeaiadl m2 0[]
Grun s [ Grn [ : Etemndl wilgam o5
e = [ s [ DBl Slstme
=Tt Y
i |
Exit Send

Figure (5.15) : NMPB Inspection form window
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After the inspection engineer fill the form he write his opinion if the order is
pass the inspection or not and send it to the NMPB admin; the program show

the message on (Figure 5.14).

5.8 If the user is SSMO or NMPB administrator:

After the company user send the data and the medical device been inspected by

the inspection engineer they will be shown into the administrator window:

@ SSMO_Admin - =
licences | lsers
Search
sy L am el Tl (B ikl saall
3 2/15/2016 1 MD GER TOSHIBA 3
8/15/2016 2 MD LK flexicare medical ... |16
8/20/2016 1 2 3 4 B
L]
£ >

Figure (5.16) : Administrator Licenses window

When the administrator receives the report at the end of the inspections interval
for every device he makes the right decision according to the information in the

report which is:

1. Modify the forms if the entered data was not correct.

2. If the forms were correct the fault may be made by the users therefore
they need training to have proper use for the program.

3. The device inspection report may not be conformity so the administrator

can fix it.
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Also the administrator can add a new user to the program login table using this

tab window:

o SSMO_Admin - o

licences | Users

MName
Gender () Male () Female
DOER Saturday , August 20,2016 [E-

Address

Education Y]
zemame
passward

confim password

Register

Figure (5.17) : Administrator Users window

The program is ended when the administrator approves the application that
sends by the user and sends that this medical device is approved by both SSMO
and NMPB and it allowed entering the Sudan market to the Sudanese

customhouses.
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From the knowledge that was concluded from the data analysis of questionnaire
and interviews, the responsible bodies of import medical devices were NMPB,
SSMO and SAEC.

The coordination between these regulation bodies was not as required; most of
the procedures were by paper, the inspection made by NMPB and SSMO which
they do approximately same inspection which cause duplication of fees and

waste time.

After data analysis and observations software program was implemented by

using C# language to connect the three regulation bodies together.

The program is available for authorized users (companies) and each one of
regulation bodies. When the program confirms that the user is registered in the
system, then the user will be allowed to send an application to SSMO as the first
step of confirmation, if the device is radioactive SAEC confirmation should be
provided, after that NMPB application should be provided and after this step the
approval of medical device sent to Sudan customhouses to allow the medical

device to enter Sudan markets.

Sudanese standard and metrology organization, National medicine and poison
board and redeemers of customs were much supported to the program and
agreed that it will facilitate and accelerate the procedures of importation and
clearance. Also NMPB offered to experiment the program in their institute so

that if it achieve the goals they will implement it.
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7.1 Conclusion

The project was completed according to the suggested plan; the connection link

between regulation bodies become electronically which is faster and secure.

Paper system had no security and password required, could be lost and

documents storage were a big issue which is not easily manageable.

Electronic system on the other hand is light weight, doesn’t occupies wide
areas, small, portable and fast. Also hold thousands of documents and

information.

7.2 Recommendations

e Connect the program with: SSMO, NMPB, SAEC and Sudan ASYCUDA
World customs.

e Connect the program with banks for fees acquisitioning.

o Verify the international certificates of the medical device.

¢ Insert the specifications of medical devices inside the program.

e Periodic inspection for medical devices after entering the country (during

purchase and after sale).
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