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• Definition of Medical Waste      

(Clinical Chemistry, Principles, Procedure , Correlation. 4th Edition 2000,  M.L. Bishop, 
J.L.Duben-Engelkirk, E.P.Fody) 

waste is defined as “special waste from health care facilities” and is further defined as solid 
waste that if improperly treated or handled “may transmit infectious diseases”. It 
comprises animal waste, bulk blood and blood products, microbiologic waste, pathologic 
waste, and sharps. 

Waste  in General is defined  as : 

EU Council: "Wastes" are substances or objects which are disposed of or are intended to be 
disposed of or are required to be disposed of by the  national law; 

Basel  Convention Definition: Waste refer here to materials that are not prime products (i.e. 
products produced for the market) for which the generator has no further use for own 
purpose of production, transformation or consumption, and which he discards, or 
intends or is required to discard. Wastes may be generated during the extraction of raw 
materials during the processing of raw materials to intermediate and final products, 
during the consumption of final products, and during any other human activity 

Once a substance or object has become waste, it will remain waste until it has been fully 
recovered and no longer poses a potential threat to the environment or to human 
health. 
 
 



Sources of Waste 
•       1) Medical , Veterinary and Agricultural  laboratories, 

Mortuaries Forensic or Educational . 
•       2) X-ray imaging and Laboratories of photography & 

film development. 
•       3) Laboratories of educational institutes. 
•       4) Printing industry. 
•       5) Industrial laboratories.(tanning,  batteries,  

fertilizers, perfumes and cosmetics, food, liquid gases and 
Paints) 

•       6) Petrol and mining industry laboratories. 
•       7) Household waste , domestic animals & pets 
•       8) Pharmaceutical industry Laboratories. Expired drugs 

including cytotoxic, expired chemicals and others. 
•       9) Khartoum state garbage trucks (garbage 

distribution trucks) 



Responsible Authorities 

• Governments both federal & state: 

• Ministry of  Environment, Forest and  Physical Development. This is of 

prime importance although it does not generate waste but is 

responsible of formulating rules governing waste removal on earth, 

surrounding atmosphere and surrounding waters.  

• Ministries and institute under which waste generating  laboratories 

operate:- 

     Namely: ministry of health federal and States, ministry of high 

education and research, ministry of  culture and information, ministry 

of industry, ministry of energy and mining, ministry of animal 

resources, ministry of agriculture, ministry of defense and ministry of 

interior.  

• Community: 

• Responsibility of waste disposal not only falls on officials but also 

community organization & individuals as well as laboratory staff (the 

true waste generators) who bear the greater deal of it. 



Waste disposal in Sudan Laws 

وزارة البيئة والغابات والتنمية العمرانية انيط بها حماية البيئة •
(.  م 2001قانون حماية البيئة لسنة )وأصدرت قانون البيئة 

والفصل الرابع من ذلك القانون يحدد المخالفات والعقوبات في 
 .  مادتيه العشرين والواحد وعشرين لمنتهيكيه

إلا أن القانون لم يشر صراحة  لمخلفات الرعاية الصحية أو •
المختبرات الطبية أو غيرها من المختبرات ولم تصدر تبعاً لهذا 
القانون أي لوائح في هذا الصدد فيما عدا الاشارات العامة حول 
حماية البيئة وفي حين ألزم القانون الأفراد والمؤسسات بواجب 
المحافظة على سلامة البيئة وحمايتها من الملوثات وكل اسباب 
التلف إلا أن المشرع لم يصدر  الأجراءات ووسائل التخلص من 

والتي يجب أن تتبع   -كل حسب نصنيفها  -هذه النفايات 
 .لتحقيق هذه الحماية تبعاً لذلك القانون



Waste disposal in the international Conventions 

• Declaration of the United Nations Conference on 
the Human Environment 1972 or  (Stockholm 
Declaration) 

• Health care waste is considered the second most 
hazardous waste, after radioactive waste in the 
United Nations listing (Basel Convention 
Switzerland, 22 March 1989 and came into effect 
in 1992.). 

• United Nations Conference on Environment and 
Development (UNCED), Rio de Janeiro, 3-14 June 
1992. (The Earth Summit) Agenda 21 , Chapter 6. 
(Protecting And Promoting Human Health)  

 
 

 
 
 
 



The Economist:- February 26th 2009 from the Economist print 
edition wrote:- 

Down in the dumps 

      Managing waste properly is expensive, which is why rich 
countries mostly do it better than poor ones :- 

      The amount of waste a community generates tends to grow 
with its economy (700Kg per person in America Versus 220Kg in 
Nairobi) and I add with poverty and education 

It is estimated that the world’s biggest economies produce 
perhaps 150 million tones of hazardous waste a year between 
them. 

 

 

 

 

 

 

 



Each of the techniques of waste disposal carry environmental and financial costs, 
and all require careful management and the potentially hazardous consequences 
require strict controls. They include 

No enough space for waste burial in some countries. 

 Peoples hostility. 

Methane production can catch fire and cause explosions. 

 CO2 and Ammonia production. 

Other environmental pollution and bacterial growth. (May contaminate 
drinking water). 

Burning waste produces the hazards of generating toxic substances up the chimneys 
into the atmosphere. ( this if there are chimneys to take it u high up) Some of 
these may be carcinogenic like Dioxin. 

Local residents complain that the dump gives off horrible smells and that the smoke 
from the fires causes asthma and other respiratory ailments. 



Classification of waste 

    Wastes should be segregated at the point of generation according to 

their types: 

•     1) Infectious, bio-contaminated wastes (including Blood, sharp 
materials);  

•     2) Chemical wastes (chemical solutions,  Powders, Chemical 
reagents etc……  

•    3) Non infectious, common wastes (paper, cardboard, glass, or the 
like; empty chemical product containers should be treated as 
chemical wastes)and the household waste.  

•     4) Radioactive waste. 

•     5) Remains of Human tissues and Biopsies. 

 



Danger of accummulation of waste or its improper 
disposal 

• Transmission of infections, most hazardous infections  are 
HIV, HBS Ag, HCV with all its associated complications and 
other injuries. 

• Causation of epidemics through contamination of drinking 
water. 

• Chemical injuries including carcinogenesis and other 
peculiar pathology. (skin lesions on swimmers at wad dafiaa 
canal) reference Sudan Television Documentary on wad 
dafiaa issue. 

• Violation of religious believes ( non burial of human 
tissues). 



Pre-disposal treatment 

• Some waste needs treatment before final 
disposal. Such treatment may include:- 

•                a) Neutralization. 

•                b) Steam sterilization.  

•                c) Thermal inactivation.  

•                d) Chemical disinfection.  

•                e) Encapsulation in a solid matrix. 

 

         



Techniques of waste disposal 
• There are four basic waste disposal techniques:- 

•         1) Flushing down the drain to the sewer system. Specify single defined 
sink and some countries define a separate network for disposal. 

•         2) Incineration. (Hostility of residents. Should be placed away from 
residential areas.) 

                           There are three types of this technique:- 

                                   a) Burning in open containers 

                                   b) Medium temperature incineration 

                                   c) Novel high temperature incineration 

Advocates of incinerators now prefer to call them waste-to-energy or energy-from-
waste plants, which sounds more positive. One such plant  in Virginia, USA 
generates up to 800MW, enough to power 75,000 homes by using  1 million 
tones of waste material.  

                3) Landfill burial 

                4) Recycling. This is very expensive and needs factories. It may not be 
feasible in laboratory waste, probably laboratory waste is not recyclable.  
(may be because it is infectious.) 

                   

 



 

Guidelines for waste disposal 

 
• 1) Waste minimization :- 
         a) Avoidance of overstocking. 

 

        b) Do not accept donations of materials. 

 

         c) Buy non-hazardous reagents  instead of hazardous materials         



Guidelines for waste disposal 

 Waste Preparation:- 

    1) Avoid delay in waste removal. 

     2) Collection and segregation of waste according to type and degree of hazard 

     3) Packing of waste materials in approved containers which is neither overfilled 
nor leaking.  

                      washable and easily disinfected PVC containers with a capacity of 40–
50 liters should be used. Waste should be disposed off in coloured bags 
according to national codification. WHO Codification is as follows: 

– Red bags for bio-contaminated wastes;  

– Yellow bags for chemical wastes;  

– Black bags for common wastes.   

– (From WHO web site, Medical wastes in emergencies.)   

 4) Label all waste materials completely and legibly. Inadequate 
labeling of containers should always be discouraged & eventually 
become unacceptable practice.  

       5) Place in the specified points for trash collection for further treatment. 

  

• . 

 



• Preparation procedures for different types of 
waste 

•           1) Chemical waste of known composition:-  

–Organic solvents and oils:  

» The health authority should provide 
internationally approved containers for 
collecting such materials and laboratories should 
use these for collecting their waste. 

» A label should be fixed on the container 
indicating the composition of its contents as 
accurately as possible. 
 

 

 

 

  



 

• Corrosives (acids and bases)  

 

             Collect acids (pH<7) and bases (pH>7) separately in the 
plastic containers approved by the authority. Do not mix acids with 
bases. Dilute carefully. 

 

            Drain down the sink followed by running ample water. 

 

 

 

 



 

 

 
2) Chemicals : All efforts should be made to identify their 

nature. Unknown chemicals should not be accepted.  
 
       They should first be analyzed at the laboratory  
       or ask the health authority to arrange for their analysis. 
Then treated accordingly.  
 
  



• 3) Biomedical waste:- 

• Animal carcasses : 

• These could be experimental , teaching or unclaimed dead bodies or 
remains. They should be Placed in special plastic-lined biomedical 
waste containers  ensuring  that the weight of content does not 
exceed the maximum such containers can hold. 

•       Store in a refrigerated area to avoid decomposition  until 
collected to final destination.  

 

 

 



• Human tissue / organs:- 

• These come from surgical theatres to the laboratory for diagnostic 
purposes or from mortuary or surgical theatres to medical schools 
to be housed in pathology museums for teaching purposes 
(sometimes as whole human body). As diagnostic materials they 
should be treated with dignity and receive adequate burial 
complying with Islamic Shariaa when dealt with. 

• As teaching materials a fatwa is needed on the whole issue putting 
in mind that dummies are now available for teaching purposes. 

• The whole issue rests on keeping the dignity of human body. 



    Infectious laboratory waste  

• Microbiology culture media, blood and other biological materials 
contaminated with HIV, HBV, HCV and other dangerous pathogens 
should be autoclaved first  

• Then placed in the plastic-lined biomedical containers as for animal 
carcasses. 

• Then incinerated.  

 



   Blood and blood-contaminated materials:-  

• Unclotted blood can be disposed off via the sanitary drains. 

Designate one sink for this purpose.  

• After discharging blood, decontaminate the sink with a 

     5-10% dilution of Clorox. Allow a contact time of 20 minutes, and 

then rinse with water. 

• Blood-contaminated materials  are treated as infectious laboratory 
waste.  

 

  

  

 



   5) Sharps:- 

   Definition of Sharps:- 

    Sharps are defined as any material that can penetrate plastic bags: 
examples include syringe needles, scalpel blades, broken glass 
fragments and plastic pipettes, disposable pipette tips, etc.  

• Contaminated or uncontaminated sharps 

• Label a puncture proof container (e.g. empty liquid bleach bags) 
labeled with the word " SHARPS", the appropriate hazard warning 
symbol (e.g. biohazard, radioactive) and the name of the Principal 
Investigator.  

• Discard containers of sharps contaminated with infectious materials 
into biomedical waste containers as in the procedure for Infectious 
Laboratory Waste and carcasses.  

 

  

 

 



    Empty chemical reagent bottles  

• Remove the cap from the empty bottle and allow volatile 

materials to evaporate into the fume hood.  

• Rinse the bottle three times with tap water and let dry.  

• Remove or obliterate the label.  

• Keep these for reuse. 

• Radioactive waste (Largely not used in Sudan 

laboratories) 

• Medical laboratories rarely use, if any, tests based on 

radioactive materials. However, where this is the case 

the laboratory should liaise with The Sudanese 

Corporation for Atomic Energy. 

 



• Staff training:- 

• All staff should be trained on First aid procedures. 

• A First aid box should always be made available. 

• All staff working in laboratories should be trained on how to 
prepare and rap waste safely and how to protect themselves from 
hazards of waste.  

• There must be a code of practice on waste disposal placed in a 
position clearly visible to all staff.  

• Suggestions for designing a code of practice????? 
• Special training emphasis should be given to newly appointed staff 

members. 

• Training should be provided for Trash collection staff. 

• A trained safety officer should be appointed in each hospital liaising 
with the civil defense authorities. 

• A source of plenty water supply should be made available. 


