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Abstract

This descriptive case study was conducted in National Public Health
Laboratory during period from July to December 2015; the study was aimed
to assess the quality management system in facilities and safety in the
laboratory. Questioner was checked by senior technologists of 12
departments, data was analyzed using SPSS computer program, frequencies

and percentages were calculated.

The present study reveals this result: the design easy to clean was found in
10/12(83.3%), the bench top water proof and resist to acid, alkali and
organic solvents 10/12(83.3%). The adequate illumination provided,
4/12(33.3%), the adequate storage space 7/12(58.3%), the sink available for
hand washing  10/12(83.3%), the corridor is free and unobstructed
8/12(66.7%), the flammable store in flammable storage cabinet 1/12 (8.3),
the use of mouth pipette was prohibited in 5/12(41.7%), the centrifuge
with cup 10/12(83.3%), the glass container stored on the floor 2/12
(16.7%), the valid fighting fire equipments 9/12(91.7%), the availability of
first aid Kits in laboratories 7/12(58.3%), 2/12(16.7%) from the staff was
trained for firefighting , the biological safety cabinet certified last year 2/12
(16.7%), the biosafety cabinet surface disinfected by appropriate
disinfectant at the begin and end of each procedures 4/12(33.3%), the open
flame used inside cabinet 1/12 (8.3%), the access limited and restricted to
authorized personnel 9/12(75.0%), the availability personnel protective
equipments (PPE) 10/12(83.3), the non wearing of (PPE) outside laboratory
5/12(41.7), the eating ,drinking ,smoking and using cosmetics inside
laboratory 1/12 (8.3%), the registration of incident 3/12(25.0%), the

laboratory personnel immunized against occupational infectious diseases
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4/12(33.3%), the safety manual 2/12 (16.7%), the bio hazard signs posted
on laboratory door 5/12(41.7%), the safety signs in the laboratory
5/12(41.7%). All cylinder secure 10/12(83.3), the chemical property
segregated in laboratory 7/12(58.3) , the hazardous chemical above eye
level 3/12(25.0%), the chemical store on the floor 4/12(33.3%), the
chemical container left open 1/12(8.3%), the proper label of solutions in
10/12(83.3%), availability of chemical waste container in 3/12(25.0%), the
availability of chemical waste container 3/12(25.0%), the liquid chemicals
equipment generated waste couplet with waste collected container 2/12
(16.7%), the chemical waste labeled appropriately 3/12(25.0%), the
chemical waste hazard identified on hazards waste labeled 1/12 (8.3%) the
chemical waste tightly capped 4/12(33.3%), method for minimization of
chemical waste 1/12 (8.3%) , procedure for collection of solvents 1/12
(8.3%), chemical waste container less than 55gallons in working area 2/12
(16.7%), types of waste in the laboratory 6/12(50.0%), the waste bag
coded by color 5/12(41.7%), the availability of sharps box container
4/12(33.3%).The study observed some safety variables were completely not
available such as the availability of eye wash in laboratory, waste
management guidelines, waste collection program , radioactive waste
container, the availability of hazards chemical waste management guidebook
and special procedure for disposable for acids and bases.

The study concluded that some variables were well establish such as the
design easy to cleaning and the bench top water proof resist to acid ,alkali
and organic solvents. Some variables were not well establish such as
adequate illumination, the flammable store in flammable storage cabinet and

the availability of first aid kits. Some variables are not available such as



eye wash machine, waste management guidelines, waste collection program,

radioactive waste container and hazards chemical waste management.

vi



oaldiuall
rewd a sl e bl 8 dalad) daall sl Jerall A dgba gl A ) o2a oy o]
Jazall aludl 8 33 5all nlee bl A dolesal) LDl auia g 4 yeal 4l 50l ciia, 2016
Sarall oLl (e and 12 (& il € o Y 52 (e 40 adliin) a5 o3, Adlidal)
astall agiliaa¥l o jall dlasd gy i) Jilas 5| Janall 8 5358l julae (Gadad (s2e 44 el

A el 4 gall il 5 23 i) Ciles 55 e LaiaY)
cabill ew 58 dusy deaae daladl cilS ASY) il Al el G el
4 gmnl) Cldall 5 il I8l 5 (ael sall A lie Janall @Y U hand Ciaa 5 (83.3%)12/10
S Gaaill Glalie 355 (33.3%) 12/4 4 4K s.lay) | (83.3%) 12/10 b
, (83.3%)12/1042 Gl Sy Aalal) Jpusill ial gl cadn | (58.3% )12/7 (o2 oxn g
alatin) aiad Sl Jaleadl (% 66.7 ) 12/5 Gilse ) e Al Jalaall plalall &l el cailS
Ahely iSO Lkl sl aamid ) Jeledll(8.3%)12/1 Apsedll laldl
s (16.7%) 12/2 laa V1 e 4wl ol sall (5385 3 Jaladll (%83.3)12/10
Gelia 43 G5 (8.3%) i aaly dere, (% 75.7 )12/9 (B Aallall 5 al) il
ik alasiul e cpaad) Cplalall ey as gy ) Jalaad) (5 Al all ias 5 200 091 e
(16.7%) 12/2 & Al A1 4, s adla 30lgd an s (16.7% ) 12/2 Gassd)
CulS llaadl dlei s Ayl 8 danliall Ol jedaally LoDl S mhand el il ) Jaladll
Gaa g (8.3%) 12 /1 Aadbd) danlS Jals Gl padind Al Jalaall a5 (%75.7) 12/9
Laddll Llaall Jiluy (75%) 12/9 Jsaall ol 7 sl ol Jsaall aiad Al Jaleall
112/5 daxdll z & B0 halll elxi ) adey &) 5V a2 (83.3% ) 12/10 B 3 85e
el O Jarall Jals ZUSW) alasial g cpaaill g il g il s ¥ Sl Jgls (%41.7
Aa Galdlall Guasd (25%) 12/3 4 A O clilalls ol daas (%8.3) 12/1
16.7 )12/2 81 5t OIS Addl Uiy (% 33.3) 12/4 (3 b sie Lige Lanii€all ial oY)
Cldle 3535 (% 41.7 )12/5 A 3253 50 CulS Janall Gl ol 8 Aall LSl iledle (%
) 12/10 dshels diase Gl shul) ol aas (41.7%) 12/5 8 2y Jalaad) Jals a3l
il 3 sall pay (% 58.3 ) 12 /10 Leaibad cavn Ailasl 3 gall Civinai (%83.3

Vii



bl ol gall by gl & 5 (25% )12/3 (& OIS Gl (g sise (e (ol (5 e (5 k)
Class (% 83.3 ) 12 /10 b oAS 38y Jladll S avsi (8.3% )12/1 b OAS Aa sk
Al Jdlae i A 4besll 336a¥)(25%) 12/3 8 3asa 50 CilS Al il
clall cilyla e 38y LU (16.7%) 12/2 3 sy Ol ces Sllsla ge Alaie
G (8.3%) 12/1 & OIS 3 hal) dliall i) 5 (25% )12/3 8 OIS dilaal)
el Qi Gk aas (33.3%) 12 /4 b oS ASal dbles) el clgla
e Claday sl Ciluia g Ay geaad) Ciluddl pea 35k (8.3%) 12/1 b OIS dbesl
OSae B slla 55 e S8 Ailaesl cilladl) Glhgla a5a (8.3% )12/1 B culs il
3555.(50%) 12 /6 b OIS Dleaall G #1531 3uai (% 16.7) 12/2 &b OIS Jeal
/4 G OIS Bl S Cllgla S5 (41.7%) 12/5 8 IS s 3 ) i) Qs
(%33.3) 12

dut Jlea dsas axe Jie Jerall Dlal 5 jigie pe pualiall arn Gl o) 4ol Al Caas g
Clgla g aae Ll pas galig 3sa p2e s L B e ga 3 ga g ple g Cinal)
Aald 43k dsa g aae 5 5 pladl) Akl G g 68 S D5 a5 Axdiall Ll
il slall 5 palea¥) (e aliill

Cany Jaleadl araal Jie Al dausy didas jualiell (aey @lllia o ) Al Al cuala
A pumal) ldall g LSl g (el sall A glie Jalaall Y gla edand 5 caulaiill Al 5SS
wany, A ¥ i) Gualiia g8 AAS) Selay) 355 Jla Wija dihae jealiall (i
S e paladll slas el et Slea Jie W i el dlihae 8 jualial)

viii



Content Page
Qv [
Dedication I
Acknowledgment ii
Abstract \Y%
aliiual vii
List of contents IX
List of Tables Xi
Chapter one
Introduction
1.1 Introduction 1
1.2 Objectives 3
Chapter Two
Review of literature
2.1 Quality management system in the medical laboratory 4
2.2 Biosafety level two 4
2.2.1 Facility design and construction (secondary barriers) 5
2.2.2 Design features 6
2.2.3 Personal protective equipments 6
2.2.4 General safety 7
2.2.5 Chemical safety 8
2.2.6 Safety equipments 9
2.2.7 Waste management system 9
Chapter Three
Material and Methods
3.1 Study design 11
3.2 Study area 11
3.3 Study period 11
3.4 Data collection 11
3.5 Data analysis 11
3.6 Ethical consideration 11
Chapter Four
Results
4.1 Results 12

Chapter Five

iX




Discussion

5.1 | Discussion 23
Chapter Six
Conclusions and recommendations
6.1 Conclusions 29
6.2 Recommendations 29
References 30
Appendix 32




List of tables

Table No Names of tables Page No
4.1 Frequency of laboratory design variables 12
4.2 Distribution of safety equipments 14
4.3 Frequency of safety personnel variables 16
4.4 Distribution of safety manual and hazard sings 18
4.5 Frequency of chemicals safety 19
4.6 Frequency of waste management system 20

Xi




Chapter One

Introduction



Chapter One

Introduction

1-1 Introduction:

The National Public Health Laboratory (NPHL) was established in 1903 to
perform chemical analysis. NPHL responsibilities and duties include advanced
clinical and epidemiological investigation of a wide range of pathogens which
pose a high risk to laboratory workers and the environment. These demands

reliable protection of laboratory personnel as well as the community from these
pathogens, and the implementation of safe and secure detection and diagnostic

capacities for highly pathogenic agents(Abdelrahman et al ;2015).

Currently, the Sudanese Federal Ministry of Health endeavors to mitigate these
risks by using and implementing adequate practices and procedures, suitable
personal protective equipment, as well as administrative and engineering
controls. In order to strengthen the systematic implementation of the biorisk
management at the NPHL, a biorisk department has been established to
approach that could function as a role model for the state public health
laboratories in the future. These efforts are supported by several international
partnerships with world organizations and countries, such as WHO, German
partnership program for excellence in biological and health security and Robert
Koch institute (Abdelrahman et al ;2015).

The implementation of laboratory practices and procedures specific
construction features of laboratory facilities, safety equipments, and
appropriate occupational health programs when working with potentially
infectious microorganisms and other biological hazard (Bakanidze et al; 2010).

A quality management system defined by the International Organization for

Standardization (ISO) and by the Clinical and Laboratory Standards Institute
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(CLSI) as coordinated activities to direct and control an organization with
regard to quality. In a quality management system, all aspects of the laboratory
operation, including the organizational structure, processes and procedures,
need to be addressed to assure quality. The quality model used here organizes
all of the laboratory activities into 12 quality system essentials; one of them is
facilities and safety (Albetkova et al; 2011)

Many factors must be a part of the quality management of facilities and safety,
include the process of preventing unwanted risks and hazards from entering
the laboratory space. Containment which seeks to minimize risks and prevent
hazards from leaving the laboratory space and causing harm to the community.
Safety which includes policies and procedures to safe workers, visitors and the
community. Ergonomics which addresses facility and equipment adaptation to
allow safe and healthy working conditions at the laboratory site (Albetkova
etal; 2011).



1-2 Objectives
1-2-1 General objective
To study the facilities and safety variables application in NPHL.
1-2-2 Specific objectives
To assess laboratory design variables.
To assess safety equipments.
To assess safety documents .
To assess safety personnel variables.
To assess chemical safety .

To assess the waste management system.
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Chapter Two

2. Review of literature

2-1 Quality management system in the medical laboratory:

Medical laboratory services are essential to patient care and therefore
should meet the needs of all patients and clinical personnel responsible for
human health care. 1SO15189, the first quality management 1SO system for
medical laboratories, has attracted the attention of all medical laboratories.
ISO 15189:2003, medical laboratories particular requirements for quality
and competence, provides a framework for the design and improvement of
process-based quality management systems by medical laboratories. It is
based on 1S017025:1999, general requirements for the competence of
testing and calibration laboratories, but provides specific requirements for
implementation in medical laboratories. This will help medical laboratories
to comply with regulatory requirements, to meet the expectations of their
clients and, most importantly, to improve and maintain their service to
patients. 1SO15189 an important template for assessing and recognizing the
competence of medical laboratories in their technical capacity and the
effective quality management of a professional service and its staff with or

without the aim of accreditation (Byori ,2004).
2-2 Biosafety Level two

Biosafety level two builds upon BSL-1. BSL-2 is suitable for work
involving agents that pose moderate hazards to personnel and the
environment. It differs from BSL-1 in these points., laboratory personnel
have specific training in handling pathogenic agents and are supervised by
scientists competent in handling infectious agents and associated procedures;
access to the laboratory is restricted when work is being conducted; and all

4



procedures in which infectious aerosols or splashes may be created are
conducted in BSCs or other physical containment equipment (Casey and
Wilson ,2005)

2-2-1 Facility design and construction (Secondary barriers)

The design and construction of the facility contributes to the laboratory
workers protection, provides a barrier to protect persons outside the
laboratory, and protects persons or animals in the community from
infectious agents that may be accidentally released from the laboratory
(Casey and Wilson ,2005)

Laboratories are designated to maintain the health and well safety must
remain the primary goal of laboratories. The laboratory designed to be easily
cleaned. Walls should be painted with washable, hard non porous paints.
Spaces between benches, cabinets, and equipment must be accessible for
cleaning. Laboratory furniture must have smooth, nonporous surfaces so as
to resist the absorption of liquids and the harsh effects of disinfectants.
Furniture must not be positioned in such a manner that makes it difficult to
clean spilled liquids or conduct routine maintenance (Sadrieh,etal ;2013).

It is very important that all areas of the laboratory are cleaned and
maintained on a regular basis. Examples of areas that need daily attention
are bench tops clean and disinfect bench tops after completing examination,
and after any spills of samples or reagents.

Floors are usually cleaned by cleaning staff, unless restricted access

allows only technical staff to disinfect the floors at the end of the day
(Albetkova et al; 2011 ).

Laboratory doors should be self closing and have locks in accordance with

the institutional policies. Laboratories must have a sink for hand washing.



The sink may be manually, hands-free, or automatically operated. It should
be located near the exit door (Casey and Wilson ;2005).

2.2.2 Design features:

Ample space must be provided for the safe conduct of laboratory work and
for cleaning and maintenance. Walls, ceilings and floors should be smooth,
easy to clean, impermeable to liquid sand resistant to the chemicals and
disinfectants normally used in the laboratory. Floors should be slip-resistant.
Bench tops should be impervious to water and resistant to disinfectants,
acids, alkalis, organic solvents and moderate heat (Barkley etal; 2004).
[llumination should be adequate for all activities. Undesirable reflections
and glare should be avoided. Laboratory furniture should be sturdy. Open
spaces between and under benches. Cabinets and equipment should be
accessible for cleaning. Storage space must be adequate to hold supplies for
immediate use and thus prevent clutter on bench tops and in aisles. Space
and facilities should be provided for the safe handling and storage of
solvents, radioactive materials, and compressed and liquefied gases
Additional long-term storage space, conveniently located outside the
laboratory working areas, should also be provided. Hand-washing basins,
with running water if possible, should be provided in each laboratory room,
preferably near the exit door (Barkley et al; 2004).

2-2-3 Personal protective equipments:

Protective laboratory coats, gowns, or uniforms are recommended to prevent
contamination of personal clothing. Gloves must be worn to protect hands
from exposure to hazardous materials.

Glove selection should be based on an appropriate risk assessment.
Protective laboratory coats, gowns, smocks, or uniforms designated for

laboratory use must be worn while working with hazardous materials.
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Remove protective clothing before leaving for non-laboratory areas, e.g.,
cafeteria, library, and administrative offices. Dispose of protective clothing
appropriately, or deposit it for laundering by the institution. It recommended
that laboratory clothing not be taken home. Eating, drinking, smoking,
handling contact lenses, applying cosmetics, and storing food for human
consumption must not be permitted in laboratory areas. Food must be stored
outside the laboratory area in cabinets or refrigerators designated and used
for this purpose (Casey and Wilson ,2005).

Access should be limited to authorized and designated employees based on
the need to enter sensitive areas. Methods for limiting access could be as
simple as locking doors or having a card key system in place

-Incidents that may result in exposure to infectious materials must be
immediately evaluated and treated according to procedures. All such
incidents must be reported to the laboratory supervisor. Medical evaluation,
surveillance, and treatment should be provided and appropriate records
maintained (Casey and Wilson ,2005).

The use of vaccines may provide an increased level of personal protection.
Commercial vaccines should be made available to workers to provide
protection against infectious agents to which they may be occupationally
exposed. The advisory committee on immunization practices (ACIP)
provides expert advice to the Secretary of the DHHS, the assistant secretary
for health, and the CDC on the most effective means to prevent vaccine.
(Casey and Wilson ,2005).

2-2-4 General safety

Each laboratory should develop or adopt a biosafety or operations manual

that identifies the hazards that will or may be encountered, and that specifies



practices and procedures designed to minimize or eliminate exposures to
these hazards(Environmental health and safety;2015).

This laboratory safety manual is your reference for chemical health and
safety and the policies affecting laboratories. A sign incorporating the
universal biohazard symbol must be posted at the entrance to the laboratory
when infectious agents are present (Casey and Wilson ;2005).

The international biohazard warning symbol and sign must be displayed on
the doors of the rooms where microorganisms of risk group two or higher
risk groups are handled (Environmental health and safety;2015).

2-2-5 Chemical safety

Chemicals are frequently used in our daily life and at work. Quite a number
of the chemicals are dangerous substances by nature, without adequate
knowledge of the hazards or in the absence of appropriate precautionary
measures, accidents may occur .Only amounts of chemicals necessary for
daily use should be stored in the laboratory. Bulk stocks should be kept in
specially designated rooms or buildings. Chemicals should not be stored in
alphabetical order (Barkley et al; 2004).

Always keep containers of chemicals closed when not in use, store
chemicals and/or apparatus on the lab bench. The hazards presented by any
chemical depend upon the properties of that chemical. Each chemical is
different from all others because it has properties that are different.
Precautionary labels for chemicals typically present information in four
parts. Know in advance the hazards presented by that chemical and the
precautions you must follow to minimize the probability of harm. Identify
which chemicals in your storeroom and laboratory may be properly disposed

of down the sink drain and which may not be (Young; 2001)



2-2-6 Safety equipments

The principles for the selection of laboratory equipment, including
biological safety cabinets are the same as for the basic laboratory biosafety
Level 2.

However, at biosafety level three, manipulation of all potentially infectious
material must be conducted within a biological safety cabinet or other
primary containment device(Barkley et al; 2004).

Consideration should be given to equipment such as centrifuges, which will
need additional containment accessories, for example, safety buckets or
containment rotors. Some centrifuges and other equipment, such as cell-
sorting instruments for use with infected cells, may need additional local
exhaust ventilation with HEPA filtration for efficient containment.

Place fire extinguishers near an escape route, not in a dead end.

Regularly maintain fire extinguishers and keep records of that maintenance.
Arrange with your local fire department for the training of teachers and
administrators in the proper use of extinguishers (Barkley et al; 2004).

2-2-7 Waste management system

Healthcare waste management includes all activities involved in waste
generation, segregation, transportation, storage, treatment and final disposal
of all types of waste generated in the healthcare facilities. Waste segregation
investigation was made on whether the facility practices waste segregation or
not. Also the following were investigated: if the color coding system were
used in managing waste in the facilities, the type of containers used in
collection of waste in the health facilities and if those containers were readily

available all the time for use(Mayela and lyasenga,2010).



The waste is stored, for how long the facility stores that waste before further
actions. The standard time for storing medical wastes recommended by the
WHO should not exceed 24 hours (Mayela and lyasenga,2010)

Chemical waste disposal and treated according to its physical and chemical
properties therefore segregation of waste products is crucial. The mixing of
incompatible materials in waste streams can result in unwanted reactions,
such as the production of toxic gases or explosions. All chemical waste
containers must be labeled to accurately reflect their contents. The following
details must be included the name of waste generator and contact details,
department and contact phone number description of contents (including
estimates of concentration where possible), date of generation

(Loughran, etal 2011).

Packaging should be done to minimize the possibility of breakage or leakage
during handling (all bottles should be tightly capped to prevent leakage)
Bottles of liquid chemicals should be packed with absorbent materials to
contain the material in the event of breakage. Five gallon solvent cans in

good condition do not need to be over-packed (Daniel,2007)
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Chapter Three
3-Materials and Methods

3-1 Study design:

This descriptive case laboratory based study was carried out during the
period from July to December 2015, to assess the facilities and safety in

national public health laboratory.
3-2 Study area:

This study was conducted in national public health laboratory located in

Khartoum state.

3-3 Study period:

This study was conducted in period from July to December 2015
3-4 Data collection :

The check list contain 52 questions distributed to 12 laboratories in NPHL

filled by senior technologists of laboratories and observation analysis.
3-5 Data analysis:

Collected data was analyzed using the statistical package of social science

computer program. Frequency and percentage were calculated.

3-6 Ethical consideration:-
Written permission was obtained from general directorate of the national
public health laboratory (NPHL) to carry out this study.

11
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Chapter Four
4-Results

Table.4. 1 Frequency of laboratory design variables

Result Frequency | %

Frequency of laboratories design easy to | Yes 10 83.3%
clean No 2 16.7%
Frequency of bench top water proof & | Yes 10 83.3%
resist to acid ,alkali and organic solvents in [ Ng 2 16.7%

laboratories.

Frequency of adequate illumination | Yes 4 33.3%
provided in laboratories. No 8 66.7%
Frequency of adequate storage space in | Yes 7 58.3%
laboratories. No 5 41.7%
Frequency of sink available for hand | Yes 10 83.3%
washing in laboratories. No 2 16.7%
Frequency of corridor is free and | Yes 5 41.7%
unobstructed in laboratories. No 7 58.3%

As show in above table: The design easy to clean were found as follow
10(83.3%) have walls and benches are easy to clean, while two (16.7%)
view have not. The bench top water proof and resist to acid ,alkali and
organic solvents were found as follow 10(83.3%) have design of benches
resistance to water ,acid and alkali ,while two (16.7%)view have not.

The adequate illumination provided, were found as follow four (33.3%) have
good illumination and adequate lamps, while eight (66.7 %) view have not.
The adequate storage space were found as follow seven (58.3%) have
suitable and enough place for storage , while five (41.7%) view have not.
The sink available for hand washing were found as follow 10(83.3%) have
design contain hand washing place while two (16.7%) view have not.

12




The corridor is free and unobstructed were found as follow eight (66.7%)

have corridor free from obstacles, while four (33.3%) view have not.

13



Table.4-2 Distribution of safety equipments

Frequency of flammable store in Yes 1 8.3%
flammable storage cabinet in laboratories. No 11 91.7%
Frequency of mouth pipe ting prohibited Yes 1 8.3%
in laboratories. No 11 91.7%
Frequency of centrifuge with cup in Yes 1 8.3%
laboratories. No 11 91.7%
Frequency of glass container stored on the Yes 2 16.7%
floor in laboratories. No 10 83.3%
Frequency of fighting fire equipments Yes 11 91.7
found & valid in laboratories. No 1 83
Frequency of first aid kits available in Yes 7 58.3%
laboratories No 5 41.7%
Frequency of staff trained for fire fighting Yes 10 83.3%
in laboratories No 2 16.7%
Frequency of biological safety cabinet Yes 2 16.7%
certified last year in laboratories No 10 83.3%
Frequency of BSC surface disinfected by Yes 9 75.0%
appropriate disinfectant at begin and end No 3 25 0%
of each procedures in laboratories.

Frequency of open flame used inside Yes 1 8.3%
cabinet in laboratories. No 11 91.7%

As show in above table:-

The flammable store in flammable storage cabinet were found as follow
one (8.3) have store the flame in cabinet, while 11 (91.7) view have not.
The mouth pipetting prohibited the were found as follow five (41.7%) did

not pipe ting while seven(58.3%)view have not.
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The centrifuge with cup were found as follow 10(83.3%) have closed
Centrifuge, while two (16.7%)view have not .

The Glass container stored on the floor were found as follow two (16.7%)
were stored on floor, while 10(83.3%) view have not.

The fighting fire equipments found and valid were found as follow nine
(91.7%) have validated fighting fire equipments, while three (8.3%) view
have not.

The availability of First aid kits in laboratories were found as follow
seven(58.3%) have First aid kits while five(41.7%)view have not.

The staff trained for firefighting were found as follow two (16.7%) have
trained personnel for firefighting while 10(83.3%) view have not.

The Biological safety cabinet certified last year were found as follow two
(16.7%) have Biological safety cabinet certified last year while 10 (83.3%)
view have not.

the BSC surface disinfected by appropriate disinfectant at the begin and
end of each procedures were found as follow four(33.3%) have BSC surface
disinfected by appropriate disinfectant at the begin and end of each
procedures eight (66.7%)view have not .

The Open flame used inside cabinet were found as follow one (8.3%) have

Open flame used inside cabinet while 11 (91.7%) view have not.
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Table.4- 3 Frequency of safety personnel variables

Frequency of personnel protective Yes 10 83.3%
equipments available (gloves, gowns, lab No 2 16.7%
coats,....ctc) in laboratories.

Frequency of personnel protective Yes 5 41.7%
equipment not worn outside laboratories No 58.3%
Frequency of food for human consumption Yes 8.3%

present in laboratories. No 11 91.7%
Frequency of eating ,drinking ,smoking Yes 1 91.7%
and cosmetics inside laboratories No 11 8.3%
Frequency of laboratory personnel Yes 4 33.3%
immunized against occupational risk in No 8 66.7%
laboratories.

Frequency of registration of incident in Yes 9 75%

laboratories. No 3 250

Frequency of access limited and restricted Yes 9 75.0%
to authorized personnel in laboratories No 3 25 0%

As show in above table:-

The access limited and restricted to authorized personnel were found as

follow nine (75.0%) have limited access to the patients ,co patients and

visitors ...etc while three(25.0%)view have not .

The availability Personnel protective equipments (PPE) were found as
follow 10(83.3) have (PPE), while two (16.7) view have not.

There no worn of Personnel protective equipments (PPE) outside laboratory

were found as follow five(41.7) followed the instructions for not worn the

(PPE) outside the lab ,while seven(58.3)view were not.

The food for human consumption present were found as follow one (8.3%)

have present of food in lab, while 11 (91.7%) view have not.
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The eating ,drinking ,smoking and cosmetics inside lab were found as
follow one (8.3%) have Eating ,drinking ,smoking and cosmetics inside lab
while 11 (91.7%) view have not.

The Registration of incident were found as follow three (25.0%) have
Registration of incident while nine (75.0%) view have not.

The Laboratory personnel immunized against occupational risk were found
as follow four(33.3%) have Laboratory personnel immunized against

occupational risk, eight (66.7%)view have not
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Table.4- 4 Distribution of safety manual and hazard sings

Frequency of safety manuals in yes 2 16.7
laboratories No 10 833
Frequency of bio hazard signs posted on yes 5 41.7%
laboratory door No 7 58.3%
Frequency of safety signs in laboratories yes 5 41.7%
No 7 58.3%

As showed in above table:-

The safety manual were found as follow two (16.7%) have this document

(safety manual), while 10(83.3%) have not.

The bio hazard signs posted on laboratory door were found as follow five

(41.7%) have doors with bio hazard sings, while seven (58.3%) view have

not .

The safety signs in the labs were found as follow five (41.7%) have safety

sings distributed on the lab in right position, while seven (58.3%) view have

not.
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Table.4- 5 Frequency of chemicals safety

Frequency of All cylinder secure in yes 10 83.3%
laboratories. No 2 16.7%
Frequency of Chemical property yes 7 58.3%
segregated in laboratories. No 5 41.7%
Frequency of Hazardous chemical above yes 3 25.0%
eye level in laboratories. No 9 75.0%
Frequency of Chemical store on the floor yes 4 33.3%
in laboratories. No 8 66.7%
Frequency of chemical container left open yes 1 8.3%
in laboratories. No 11 91.7%
Frequency of All solution properly labeled yes 10 83.3%
in laboratories. No 2 16.7%

As show in above table: All cylinder secure were found as follow 10(83.3)
have well secure cylinders, while two (16.7) view have not cylinder.

The chemical property segregated in laboratories were found as follow seven
(58.3) were segregated the chemicals while five (41.7) view have not.

The hazardous chemical above eye level were found as follow three (25.0%)
were found the hazardous chemical above eye level, while nine (75.0%)
view have not.

The Chemical store on the floor were found as follow four(33.3%) have
bottles of chemical solutions under the benches on floor ,while eight
(66.7%)view have not. the chemical container left open  were found as
follow one(8.3%) have chemical container without cover, while 11
(91.7%)viewed close.

The proper label of solutions were found as follow 10(83.3%) have clear

labeled solutions, while two (16.7%) view have not.
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Table.4- 6 Frequency of waste management system

Frequency of chemical waste container found in Yes 3 25%
laboratories. No 9 75%
Frequency of chemical waste separation found in Yes 2 16.7%
laboratories. No 10 | 83.3%
Frequency of liquid chemicals equipment Yes 2 16.7%
generated waste couplet with waste collected No 10 | 83.3%
container in laboratories
Frequency of chemical waste labeled Yes 3 25%
appropriately in laboratories No 9 75%
Frequency of chemical waste hazard identified Yes 1 8.3%
on hazards waste labeled in laboratories No 11 | 91.7%
Frequency of chemical waste tightly capped in Yes 4 33.3%
laboratories. No 8 |66.7%
Frequency of method of minimization of Yes 1 8.3%
chemical waste in laboratories No 11 | 91.7%
Frequency of procedure for collection organic Yes 1 8.3%
solvents, chlorinated solvent ,non chlorinated No 11 1 91.1%
solvent in laboratories.
Frequency of Chemical waste container less than Yes 2 16.7%
55 gallons in working area found in laboratories. No 10 | 83.3%
*Frequency of SOPs for waste management in Yes 3 25%
laboratories. No 9 75%
Frequency of waste management segregation Yes 3 25.0%
system found in laboratories No 9 | 75.0%
Frequency type of waste in laboratories Yes 6 50.0%
No 6 50.0%
Frequency of waste bag are coded by color in Yes 5 41.7%
laboratories. No 7 1 58.3%
Frequency of sharps box container found in Yes 4 33.3%
laboratories. No 8 66.7%
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As show in above table:-

Availability of chemical waste container were found as follow three
(25.0%) have container for chemical waste while nine (75.0%) view have
not.

The availability of chemical waste container were found as follow three
(25.0%) have container for chemical waste while nine (75.0%) view have
not.

The liquid chemicals equipment generated waste couplet with waste
collected container were found as follow two (16.7%) have equipment
produced liquid waste while 10(83.3%)view have not .

The chemical waste labeled appropriately were found as follow three
(25.0%) have a proper labeled while nine(75.0%)view have not .

The chemical waste hazard identified on hazards waste labeled were found
as follow one (8.3%) have labeled of chemical hazardous waste while 11

(91.7%) view have not
The chemical waste tightly capped were found as follow four(33.3%) have
tightly capped while eight (66.7%)view have not .

Method for minimization of chemical waste were found as follow one
(8.3%) have procedures for decrease of chemical waste while 11 (91.7%).
Procedure for collection of solvents were found as follow one (8.3%) have
ways of collection while 11 (91.7%) view have not any procedures for
collection of (chemical not exist).

Chemical waste container less than 55gallons in working area were found as
follow two (16.7%) have tank (55g) , while 10(83.3%)view have not.
Types of waste in the laboratory were found as follow six(50.0%) have

different types of waste in the laboratory while six(50.0%)view have not .
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The waste bag coded by color were found as follow five(41.7%) have
coded bags with different colors to classification of waste, while
seven(58.3%)view have not.

The availability of sharps box container were found as follow four(33.3%)
have sharps box container, eight (66.7%)view have not .

The results of some in national public health laboratory like (the availability
of eye wash in laboratory, waste management guidelines waste collection
program , radioactive waste container ,the availability of hazards chemical
waste management guidebook, special procedure for disposable for acids

and bases) is not available.
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Chapter Five

5- Discussion

The present study found the majority of laboratories were not using safety
manual, this result is not fulfillment with WHO guidelin (WHQO;2004),which
reported that all laboratories must used safety manual. In addition safety
manual is difficult to write because there are no knowledge or expertise in
laboratory safety ,and it need large budget to print this document .

The study found that the majority of laboratories were designate according
to international standards (WHO.2004).

The study found few laboratories have bio hazard signs posted on laboratory
doors. This result not fulfillment with WHO guideline(WHO.2004)
reported that the labs should posted the safety sings specially the
laboratories that dealing with infectious biological agent that mean there is
high risk and hazard.

The study found the majority of laboratories have access limited and
restricted to authorized personnel. That is compatible to international
standard (WHO.2004).The system of the NPHL is for patients and

co patients are enter by special door to collection rooms then the samples
are transport to laboratories by lab assistances for testing process then the
results arrive to patient in the same room.

The study found the majority of laboratories not posted safety sings this
result is not fulfillment with WHO guideline (WHO.2004) the signs posted
in laboratories that assigned safety officer responsible for safety, and know

the important of safety sings.
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The present study found that the majority of the laboratories’ benches is
made by resistance material to water, acids, or any solvents and that is
compatible to international standers.

The illumination in the NPHL as general is not good in offices in colluders
in laboratories, that not fulfillment with WHO guideline (WHO.2004) and
that due to low quality of the lamps and no maintenance system.

The storage space is suitable in most laboratories that agreed to WHO
guidelines (WHO.2004) because there are large storage room for laboratory
equipments and reagents.

The majority of the laboratories designs contain place for hand washing and
that is fulfillment with international standers and WHO guidelines
(WHO.2004) .

The majority of the laboratories have PPE, and that fulfillment to
international standards ,WHO guidelines(WHO.2004) ,and that because
people know the important of it , but some laboratories need specials types
of PPE due to nature of work.

The study found that people worn Personnel protective equipment outside
the lab , and that is fulfillment to international standards(WHO.2004) , the
employees in NPHL have different level of knowledge , the lower level not
know the danger of worn the PPE outside the labs.

The current study were found the majority of laboratory have well secured
cylinders in laboratories that dealing with chemical solutions , and that is
applicable to international standards. (WHO.2004) .

The majority of laboratories did not have flammable storage cabinet
available in NPHL, which is not fulfillment to international standards

(WHO.2004). The flammable storage cabinet very expensive expect in one
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lab, this lab funded by (WHO) and the validation and certification it done by
external body .

The majority of laboratories that dealing with chemicals are segregates the
solution well , and that fulfillment with WHO guideline(WHO.2004) but
there are few laboratories is not have segregation system and that is not
agreed to international standards.

The majority of laboratories did not put the hazardous chemical above eye
level, that is not fulfillment with international standards (WHO.2004) , due
to lack of awareness of hazard chemicals and risk .

The majority of laboratories did not store chemical substance on floor, and
that is fulfillment with international standards (WHO.2004).

The majority of laboratories did not left the chemical containers open that
is fulfillment with international standards(WHO.2004),because there is
knowledge about the chemical nature of solutions and the danger of that .
The majority of laboratories have proper and clear labeled solutions as part
of laboratory instructions, and that is compatible with international standards
(WHO.2004).

The study was found the majority of laboratories did not contain any food
that is agreed with international standards (WHO.2004), because there is
special place for that.

The majority of laboratories did not have SOPs of waste management that is
not fulfillment with international standards (WHO.2004) , due to lack of
awareness of disposal of waste .

The majority of laboratories did not have system for segregation of
laboratories’ waste, and that is not fulfillment with international standards
(WHO.2004) .
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The current study were found that most laboratories did not have waste bag
are coded by color that is not fulfillment with international standards
(WHO.2004) , because there are no waste management system concern
with segregation of waste.

Few laboratories have sharps box container that is not fulfillment with
international standers (WHO.2004) , this laboratories funded by external
body like WHO.

The majority of laboratories did not have Chemical waste container due to
lake of waste management system and that is not fulfillment with
international (WHO.2004) .

The majority of laboratories did not make separation of chemical waste and
that is fulfillment with international (WHO.2004).

The majority of laboratories did not have liquid chemicals equipment
generated waste couplet with waste collected container .and that is not
fulfillment with WHO international standards (WHO.2004).

The majority of laboratories did not have chemical waste labeled
appropriately, and that is not fulfillment with international standards
(WHO.2004).

The majority of laboratories did not have chemical waste hazard identified
on hazardous waste labeled and that is not fulfillment with international
standards (WHO.2004).

The majority of laboratories did not have chemical waste tightly capped that
is not fulfillment with international standards (WHO.2004).

The majority of did not have method for minimization of chemical
laboratories waste, and that is not fulfillment with international standards
(WHO.2004).
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The majority of laboratories did not have procedure for collection:-Organic
solvents, chlorinated solvent, non chlorinated solvent, and that is not
fulfillment with international standards (WHO.2004).
The majority of laboratories did not have chemical waste container less than
55gallons in working area found, that is not fulfillment with international
standards (WHO.2004).
The majority of people working in laboratories not eating, drinking, smoking
and using cosmetics inside lab that fulfillment with international standards,
(WHO.2004) as good behavior.
The majority of laboratories did not pip ting by mouth, and that is not with
fulfillment international standards (WHO.2004) .

The majority of laboratories contained Centrifuge with cup, and that is
fulfillment with international standards (WHO.2004)
The majority of laboratories did not have Glass container stored on the floor,
and that is fulfillment with international standard (WHO.2004) .
The majority of laboratories contained valid Fighting fire equipments
and that is fulfillment with international standard (WHO.2004) .
The majority of laboratories did not contain First aid kits that not
fulfillment with international standards. (WHO.2004) .
The majority of laboratories have Corridor is free and unobstructed, and that
is fulfillment with international standard (WHO.2004)
The majority of laboratories did not training personnel for fire fitting, and
that is not fulfillment with international standards (WHO.2004) .

In this study we found the majority of laboratories did not make
certification of biological safety cabinet , that is not fulfillment with
international standards. (WHO.2004) , that due to not availability of

company in Sudan .
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Some laboratories make disinfection of BSC surface by appropriate
disinfectant at the begin & end of each procedures ,that is not fulfillment
with international standards (WHO.2004) .

The majority of laboratories did not used Open flame inside cabinet , and
that is not fulfillment with international standards.

The majority of laboratories  did not make registration of incident and
accident , due to the weakness in documentation system at general ,and that
is not fulfillment with international standards.

The majority of Laboratory personnel did not immunized against
occupational risk, and that is not fulfillment with international standards.
The present study found that this variables not available in NPHL

The availability of (eye wash , Waste management guidelines , Waste
collection program , Radioactive waste container , Hazards chemical waste
management guidebook , Special procedure for disposable for Acids and
bases, in laboratory).that is not fulfillment with WHO guideline
(WHO.2004) because it is very expensive in cost ,the top management did
know the important of it, there is no care about it ,some safety equipments
not available in Sudan in local market, it is not take the prioritization in

safety management system and it need deep knowledge and experience .
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Chapter Six
Conclusion and Recommendations

6-1 Conclusions

On the bases of this study we conclude that:

Some variables are well establish such as the design easy to cleaning |,
centrifuge with cup, availability personnel protective equipments.

Other variables are not well establish such as adequate illumination, the
registration of incident, laboratory, personnel immunized against
occupational risk, the safety signs in the laboratories.

Some variables are not available such as: eye wash machine, radioactive
waste container.

6-2 Recommendations

On the bases of this study we recommend that:

Documentation system should be developed.

Laboratories infrastructures should be completed.

Biorisk management system should be established.

Waste management system should be established.

PPE must be match with the kind of risks.

Personnel should be vaccinated against infection diseases.

Raising awareness and conduct training in safety
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Appendix Sudan University of Science and Technology

MSc Program in management of Quality &Excellence

Assessment checklist

Department :- Responsible :-
Date ;- / /2015

No Checked Item Yes | No | Not Comments
applicable

Safety manual found

Design easy cleaned

Bio hazard signs posted on
laboratory door

Access limited &restricted to
authorized personnel

oW N

5 | Is there safety signs in the labs

6 | Bench top water proof &resist to
acid ,alkali &organic solvents

7 | Adequate illumination provided

8 | Adequate storage space

9 | Sink available for hand washing

10 | Personnel protective equipments
available
(gloves, gowns ,lab coats,....etc)

NO Checked Item Yes | No app'}'iggble Comments

11 | Personnel protective equipment not
worn outside laboratory

12 | Eye wash available in laboratory

13 | All cylinder secure
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14 | Flammable store in flammable

storage cabinet
15 | Chemical property segregated
16 | Hazardous chemical above eye level
17 | Chemical store on the floor
18 | chemical container left open
19 | All solution properly labeled
20 | Food for human consumption present
21 | Waste management guidelines found
22 | SOPs for waste management
23 | Waste collection program found
NO Checked ltem Yes | NO| Not —Comments

applicable

24 | Waste management segregation

system found

Type of waste in the laboratory:-

check all applicable

- Infectious
- Sharps

25 - Chemical

- Pharmaceutical
- Toxins

- GMOs

- Heavy metals

- Radio active material
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26 | Waste bag are coded by color
27 | Sharps box container found
28 | Radio active waste container found
NO Checked Item Yes | No e Comments
applicable
29 | Hazards chemical waste
management guidebook
30 | Chemical waste container found
31 | Chemical waste separation found
32 | Liquid chemicals equipment
generated waste couplet with waste
collected container
33 | Chemical waste labeled
appropriately
34 | Chemical waste hazard identified on
hazards waste labeled
35 | Chemical waste tightly capped
36 | Method of minimization of chemical
waste
1- Organic solvents
37 2- Chlorinated solvent
3- Non Chlorinated solvent
38 | Chemical waste container less than
55gallons in working area found
NO Checked Item Yes | No . Tig;me Comments
Special procedure for disposable
39

1- Acids




2- bases

40

Eating ,drinking ,smoking
&cosmetics inside lab

41

Mouth pipe ting prohibited

42

Centrifuge with cup

43

Glass container stored on the floor

44

Fighting fire equipments found &
valid

45 | First aid kits available

46 | Corridor is free &unobstructed

47 | Staff trained for fire fighting

48 | Biological safety cabinet certified
last year

49 | BSC surface disinfected by

appropriate disinfectant at the begin
& end of each procedures

NO

Checked Item

Yes

NO

Not
applicable

Comments

50

Open flame used inside cabinet

51

Registration of incident

52

Laboratory personnel immunized
against occupational risk
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