BASIC TRAINING OF LABORATORY TECHNICIANS
HEALTH:WHO in1948 defines “Health is a state of complete physical, mental and social well-being and not just the absence of disease or infirmity”. In 1986, WHO again defines “Health is a positive concept that highlight social and personal resources, as well as physical abilities.”
TYPES OF HEALTH
PHYSICAL HEALTH: It is the state of being free from illness or injury and involve the normal functioning of body. Physical health includes healthy diet, healthy weight, dental health, personal hygiene and sleep.
MENTAL HEALTH: Mental health is defined as the level of psychological well-being or lack of mental illness. Good mental health includes the person ability to learn, the ability to express and manage emotions, the ability to maintain good relationship with others.
SOCIAL HEALTH: Social health involves the person’s ability to adapt comfortably to different social situation. It involves the way that a person connects to the people around you, adapt to different social situations, and experience a sense of belonging.
SPIRITUAL HEALTH: It is a personal matter includes the values and beliefs that provide a purpose in our lives.
DIAGNOSTIC LABORATORY: It means a workplace where all diagnostic or other screening procedures are performed on any biological agent or material.
Aim to medical laboratories to perform diagnostics tests: 
To provide facilities for biological, microbiological, haematological, biochemistry, biophysical, cytological, pathological, immune-haematological, serological and other examinations of sample from human body.
Basic ethics of medical laboratory technicians: 
Medical laboratory technicians conduct is governed by government and medical laboratory technicians themselves. Ethics can be defined as “science of morals or code of the moral principles.” Ethics is the study of what is right or wrong in human behaviour. 
1. Basic ethics of medical laboratory technicians in relation to patients.
Medical laboratory technologists shall put their patients interest above their personal interests. They shall be polite to the patients. 
2. Basic ethics of medical laboratory technicians in relation to their profession.
They shall be law abiding citizen. They shall not act any conduct against society and their profession. They shall also convince others to fulfil provisions of medical laws and other rules/regulation. 
Training of clinical laboratory technicians
Clinical laboratory technicians collect samples and perform tests to analyze body fluids, tissue, and other substances. Clinical laboratory tests include biochemistry, microbiology, haematology, immunology, clinical microscopy,biophysics, cytogenetic, blood bank, histology, cytology etc.
They should have some basic skills like problem-solving skills, analytical skills, organizational skills, communications skills, learning skills, etc.

Responsibilities of a lab technician:
Some of the generalresponsibilities of a lab technicians are as follows:
.Adjusting and calibrating equipment to ensure smooth functioning of the laboratory 
. Ordering lab supplies, stocking them, and making inventories
.Gathering data to conduct basic investigations and experiments
.Discussing workflows with superior technicians
.Cleaning and dis infecting lab equipment and workspaces
.Identifying and collecting samples for studies and tests
.Storing, organizing and processing collected samples
.Documenting experiments
.Performing risks evaluations when necessary 
.Staying updated on technological development in their respective field
Medical laboratory professional-professionalism in laboratory workers
Following duties of lab technicians are:
.Receiving, labelling and analyzing samples (blood, toxic, tissue etc.)
.Designing and executing laboratory testing according standard procedures
.conducting experiment under defined conditions to verify/reject various types of hypotheses using refined scientific methods 
.Report preparation, etc.
Characteristics to develop professionalism in work of a technicians
1. Medical laboratory technicians shall collect sample from patient without delay. They shall have willingness to provide emergency services all times.
2. Appearance laboratory shall have professional characters. It shall appear to general public that medical laboratory tests are performed.
3. They shall display proper signboards, wording, descriptions, professional posters in the laboratory.
4. There shall be chief medical laboratory technician to observe and proper standard in the laboratory.
5. There shall be dedication and sincerity to perform quality job.
6. They shall have feeling of responsibility that their job shall affect life of patient.
7. They shall always update their knowledge and skill.
8. Laboratory arrangement shall provide working environment free from accidental error and to prevent avoidable risk.
9. They shall not discuss merit and demerit of the medical practitioners’ advice for tests.
10. They shall not show any facial expression after receiving medical practitioners’ advice for tests.
11. They shall take all care to measure reagents to be used in tests. Visual estimation shall be avoided.
12. They shall purchase all standard quality reagents from reputed supplier.
13. They shall provide all facilities and proper guidance to trainee medical laboratory technicians.
14. They shall charge fair testing price considering reagents used, labour involved and skill.
15. There shall not be cut throat competition with fellow laboratory technicians.
CODE OF CONDUCT:
A code of professional conduct for medical laboratory personnel should include those practices and attitudes which characterize a laboratory professional. Code of professional conduct for medical laboratory personnel
a) Be dedicated to the use of clinical laboratory science to benefit mankind. Place the well-being and service of patients above your own interests.
b) Be accountable for the quality and integrity of clinical laboratory services.
c) Exercise professional judgement, skill and care while meeting established standard.
d) Do not misuse your professional skills or knowledge for personal gain, and never take anything from your place of work that does not belong to you.
Communication between physician and lab technician
A physician/ clinician/ doctor prescribe different diagnostic tests as per the health issue and status of the patients. Laboratory personnel perform those prescribed tests and provide the information needed to make clinical decisions for better treatment. During the pre and post analytical phases, clinicians and laboratory staff communicate. 
Biomedical waste management
Naturally, you would need to be familiar with the different types of (bio) medical waste. Depending on the source you check, you may find slight difference in catergorization but basically these are the types of waste that can be considered as biomedical:
a) Sharps waste: This also includes metals, as well as almost anything with a “sharp” edge that may cause puncture and/or cut on unsuitable containers. Needles, blades, scalpels etc. fall under this category. 
b) Pathological waste: Also known as human anatomical waste. Human tissues, body parts, organs basically anything that comes from the human body.
c) Infectious biomedical waste: Any tool that has come into contact with blood and/ or bodily fluids, like bandages, dressing, plaster casts, cotton swabs etc.
d) Contaminated, but recyclable biomedical waste: This includes waste generated from disposable medical equipment, like bottles, tubing, intravenous tubes, syringes, catheters or gloves.
e) Medical chemical waste: Any chemical that have been used in the production of disinfectants.
f) Clinical laboratory waste: This category consist of lab specimen of microorganism, blood bags, vaccines, toxins as well as human and animal cells used in lab research.
g) Discarded or expired medicine/ drug waste: This is what we usually refers to pharmaceutical waste, consisting mainly of antibiotics and cytotoxic drugs.
FIRST AID IN CLINICAL LABORATORY
First aid as the name implies is a set of guidelines which can mitigate the damage caused by exposure to chemicals or injury before expert medical help can be provided. All those in the laboratory should be familiar with first aid practices as these save valuable time and reduce the extent of damage in case of laboratory accidents. 
a) SOP on first aid: Each laboratory should have an SOP on first aid which should be prominently displayed in the laboratory. It should contain instructions to be followed in case of laboratory accidents and emergency.
b) First aid kit: First aid kit should be a dedicated cabinet or box and should contain essential medicines, antiseptic lotions, creams, bandages and sterilised cotton. A person should be made responsible for maintaining a list of the contents and discarding the expired medicines and replacement with fresh stocks.
c) Contact information
1) Names and contact details of employees holding first aid training certificates
2) List of blood groups of all laboratory employees 
3) Names of employees with any specific allergies 
4) Telephone numbers of neighbourhood doctor and hospitals
5) Emergency contact numbers such as fire brigade service and police 
6) Guidelines for first aid providers 
7) Maintain calm and evacuate the area in case there is impending danger
8) Start remedicalaction to save time before expert medical help can be provided. Do not attempt to move around the victim unless he/ she is exposed to smoke, fire, hazardous chemicals or vapours. Take proper care in moving to a safe location.
9) Ensure that the victim is breathing. If breathing stops try artificial mouth to nose respiration.
10) Do not try to remove deeply embedded metal or glass shreds. Bandages the wound to control bleeding till medical help arrives.
11) Intense Bleeding can be stopped by pressing the wound with your thumb
12) In case the victim has fainted turn him/her on the side with the face titled towards the floor to prevent choking by the tounge.
Specific first aid tips
Burns- Hold the affected skin under a stream of running water for at least 10-15min. Keep the wound open and do not apply any ointment till expert medical help can be provided. In case of strong acid burns after washing with water rinse with dilute ammonia(1-2%) or sodium bicarbonate solution.
Cautions: Never apply acid or alkali to neutralize the corrosive liquid on the skin. Due to heat of reaction matters can get even more complicated.
Eyes: If corrosive liquid gets splashed into the eyes wash the eyes thoroughly with fresh water using an eye fountain or eye wash bottle.
Poisons: Dilutethe stomach contents by making the casualty drink 1-2 glasses of water and try to induce vomiting before poison specific expert medical help can be provided.
General issues to be considered by the rescuer in the event of an accident are described below:
Proceed as follows
P: PROTECT: move the victim to a safe place.
I: INFORM: call emergency services.
A: ASSIST
Keep calm
Keep the victim warm.
Do not move the victim if unaware of the seriousness of the situation.
1. Examination of the victim: In the presence of the victim, the rescuer must proceed as follow: 
Unconscious victims:
If breathing: Move them onto their unaffected side in order to prevent suffocation and airways obstruction and ask to help
If not breathing: Inform, Start the cardiopulmonary resuscitation, Conscious victim: the procedure may vary according to the injury.
2. Wound: These are caused by trauma and involve the loss of continuity in any body tissue.
Types of wound: 
Abrasion: It is produced when the skin is rubbed off against a rough surface. Generally, it doesn’t bleed too much.
Incised wound: It is a cut in the skin caused by a sharp object. It is lineal and it bleeds from the divided vessels.
Puncture wound: It is caused by a sharp, pointed object that penetrates the skin, and that is why it is usually narrower but deeper.
Cleaning and disinfecting wounds:
1. Wash the wound using soap and running water.
2. Disinfect the wound with hydrogen peroxide and sterile gauze.
3. Apply an antiseptic solution to the wound (iodine) and place a dressing and a bandage to hold it in place.
4. Cover incised wounds with gauze and head to a health centre in case it needs stitches.
5. Help the bleeding in order to wash away any remaining bacteria.
6. There is always a risk of tetanus infection, so everyone should be vaccinated against tetanus.
HEMORHAGES: Blood circulates through the blood vessels throughout the whole body. When a blood vessel bursts, it bleeds and causes hemorhage.Hemorrhages or bleeding may be:
· External
· These occur when not only a blood vessel is broken, but also the skin, and so blood exits the body. They may be arterial venous or capillary.
· External bleeding treatment:
1. Apply direct pressure at the point of bleeding using a gauze dressing or a freshly laundered piece of cloth. If not available, do so with your hands using proper gloves.
2. Elevate the injured area so as to reduce the blood pressure in it.
3. Apply direct compression over an artery against an underlying bone by using your fingers. This techniques is used when direct pressure and elevation of the injured area fail to control the bleeding.
In the event of nosebleed, the head should be titled forward and the nose pinched together between the thumb and index fingers. Hold the pressure for a few minutes, and if the bleeding doesn’t stop, place a dressing wetted in hydrogen peroxide into the nostril and go to the closest health centre.
· Internal
· These occur when blood doesn’t exit the body, but it is collected under the skin, or in a cavity 
· Types of internal bleeding 
· Capillary bleeding: trauma causes haematomas or tear tiny blood vessels under the skin, as cold temperature cause blood vessels to tighten and thus the size of the haematoma is reduced
· Venous or arterial bleeding: It may be caused by abdominal trauma, such as falls from a height or car accidents. Symptoms like vomiting blood may be present.
BURNS: They are soft tissue injuries caused by chemical or electrical agents, or radiation.
Types of burns according to depth:
	First Degree
	Only the outer layer of the skin is injured
	Skin is usually red and slightly painful

	Second Degree
	Epidermis and dermis layers are injured
	Blisters, pain and swelling

	Third Degree
	All layers of the skin are injured
	Dry skin. These present no pain due to nerve ending damage.



Types of burns: 
-Thermal Burns:
1. Run the burned area under cool tap water with low pressure for 10-15minutes.
2. Size, depth and location of burned areas should be evaluated. If necessary, head to a health centre.
3. Burns should be covered with a wet gauze dressing or a clean piece of cloth.
4. Do not puncture blisters.
-Chemical burns: These are usually third degree burns and are caused by:
. Contact with chemical substances
1. Rinse the skin with plenty of water for 10-15 minutes.
2. Wrap the burned area with a gauze dressing or a clean piece of cloth.
3. Remove any clothing contaminated by the chemical, as long as it not stuck to the skin.
4. Do not apply any lotion or any other remedy to the burned area. Do not try to neutralise any chemical without consulting the poison control centre.
5. Prevent any infection by covering the burned area with sterile gauze or clean cloth. The victim should be taken to a health centre.
. Inhalation of chemicals (through the airways):
1. Remove the injured person from the accident site.
2. Wrap the burned area with sterile gauze dressing or cloth.
3. If not breathing, start artificial respiration.
4. If there is no pulse, starts cardiopulmonary resuscitation (CPR).
-Electrical burns: These are usually third degree burns. There is generally no bleeding and they are painless.
Before starting first aid, flow of electricity should be interrupted by cutting the current. If this is not possible, proceed as follows:
a. The rescuer must be on a rubber or wooden surface.
b. The injured person should be removed from the source of electricity using a plastic or wooden object, as these do not conduct electricity.
c. Evaluate breathing and pulse. If there is no pulse, cardiopulmonary resuscitation should be started.
BASIC CARDIOPULMONARY RESUSCITATION(CPR)
1. In the event of respiratory arrest:
· Verify first the existence of thoracic movement. Inthe absence of these, proceed as follow:
· Pinch the victim’s nose closed with one hand, and keep the neck extended and the head tilted back with the other.
· Inhale deeply, bring your closer to the victim’s half-open mouth, and give a full breath which should make the victim’s chest rise.
· Move off and free the nose to allow air out. 
2. In the event of cardiac arrest (CPR):
· Locate the lower third of the victim’s sternum.
· Place the heel of your hand on the sternum.
· Keep your fingers up off the chest wall. Place your other hand on top of the one that is in position and press down hard.
· Each compression should make the chest wall move inward about 5cm.
· Use at least 100 chest compressions per minute or 30 compressions to every two breaths.
INTOXICATIONS:
These are the body’s reaction to the entry of any toxic substance. Toxic elements may access the organism through:
· The digestive tract
· The respiratory tract
· Skin contact
The seriousness of the intoxication depends on the dose and the toxicity of the product. For that reason, it is  essential to know the product nature and which procedure is required to removedit from the body.
1 Intoxication through ingestion:
If the victim is unconscious:
1 Ask for urgent medical assistance.
2 Lean the victim forward and turn the victim’s head to a side.
3 Loosen the clothing and wrap the victim warm in a blanket.
4 Do not provoke vomit. If the victim vomits, clear up the respiratory tract (cover your fingers with fabric to clean the victim’s mouth.
5 Do not administer anything orally to an unconscious victim.
6 Do not try to neutralize the toxic product unless the Poison Control Centre indicates to do so.
If the victim is conscious:
· If the toxic product is corrosive:
1 Make the victim drink plenty of water.
2 Take the victim urgently to a healthy centre.
3 Do not provoke vomit.
· If the toxic product is not corrosive, take the victim to a healthy centre.
2 Intoxication through inhalation:
This occurs when breathing air containing toxic gases. In these cases somnolence and apathy arise, leading the victim to unconsciousness. Proceed as follows:
· Remove the injured person from the accident site immediately and left the victim breath in non-stale air. Never try to rescue someone before verifying there is no risk for you and before asking for help previously.
· If the injured person is conscious, apply artificial respiration at the first symptom of respiratory difficulty and take the victim to a health centre urgently.
· 3.Intoxication through skin contact: 
There are toxic substances that penetrate the body through the skin or mucosa. Their toxicity depends on the type of product and the dose.
· Remove any contaminated clothing. 
· Wash the skin abundantly with water. Under no circumstance should the skin be rubbed.
If the eyes are affected:
· Rinse them with Water for 10-15 minutes to remove the product.
· Take the patient to a medical centre with the LABEL or MSDS of the product.
Storage and handling of dangerous Chemicals:
Chemicals are used as reagent in medical laboratories. These dangerous chemicals include flammable corrosive chemicals, toxic and irritating chemicals, carcinogenic chemicals, explosive chemicals and radioactive chemicals. Most common accidents in medical laboratory occur due to these dangerous chemicals. Their proper handling and storage minimise accidents in medical laboratories.
Storage of dangerous chemicals in medical laboratories:
· The quantities of chemical that are stored within a laboratory should be minimised.
· Bulk quantities of chemicals.
· Chemicals should be stored in accordance with the manufacturer’s recommended temperature and humidity level.
· Chemicals should be dated when received and when opened. Time-sensitive chemicals should also include an expiration date/
· Visual inspection of the material and its container should be conducted routinely.
· Every dangerous chemical has specific storage area in store room. Container must be stored in that specific area after its use. Only required amount should be placed on the working top.
· Large quantities of flammable material should not be stored in the laboratory. Only the amounts needed should be kept on benchtops, the remainder should be kept in flammable storage cabinets.
· Liquid chemical should not be stored at selves above the eye level.
· Never allow chemical container to extend over the edge of the shelfs.
· Glass containers should not touch each other on the shelves.
· Unauthorized personnel do not have access to hazardous material. 
	HARZARD
	DESCRIPTION

	Explosive
	The substance could explode and is unstable.

	Flammable
	The substance can easily set alight.

	Oxidizing
	The substance can provide oxygen to a fuel during combustion.

	Corrosive
	The substance is corrosive and it could cause skin burns and damage to eyes.

	Toxic
	The substances is fatal or harmful if swallowed, inhaled, or comes in contact with the skin.

	Hazardous to the environment
	The substance is a danger to life in the environment and could mean that the substance is dangerous to aquatic life.

	Health Hazard
	The substance can cause irritation and sensitivity on or in the body.

	Serious health Hazard
	The substance is a serious risk to health, including chronic health effects such as cancer.

	Gas Under Pressure
	A gas or dissolved gas is being kept at pressure. This doesn’t mean the gas itself is dangerous, but even normally safe gases come with risks when pressurized.


· Flammable materials must never be stored in domestic type refrigerators.
· Refrigerated chemicals must be tightly capped to reduce vapors and alleviate odors.
· All containers must be air tightly closed during storage period.
Storage condition for flammable chemicals:
· Flammable chemicals container should be stored inside specific cabinet called flammable liquid cabinet.
· Flammable liquid cabinet is made of metal compatible to flammable liquid.
· Flammable liquid cabinet has also spillage tray made of suitable material compatible with flammable liquid.
· Flammable liquid cabinet should be placed at ground level properly in cool locked outside area.
· No smoking rule should be applicable.
· Container containing flammable liquid should not be opened near naked flame.
· Some flammable liquids are stored in refrigerator. Internal light and thermostat inside refrigerator should be spark proof.
· Quality of flammable liquid in store area should not be more than 50 litres. Quantity of flammable liquid inside medical laboratory should not be more than 500ml. Their containers should not be closed with rubber bugs. They should be closed with wax lined screw cap or cork lined screw cap to make it leak proof and air tight.
Lab hazard symbols
In the labs, students will sometimes use potentially harmful substances. One way of reducing the risk, especially when using acids and bases, is by diluting them. 

Handling of dangerous chemicals:
Laboratory personnel must handle chemicals to minimize the risk of both known and unknown chemicals. 
1. Advance planning: Risk associated with dangerous chemicals is determined. Necessary safety precautions are implemented.
2. Minimum exposure to dangerous chemicals: Exposure to dangerous chemicals can be avoided or minimised by using less hazardous substitute, engineering control, administrative control and use of personnel protective equipments.
Engineering Control: It eliminates or reduces the chemical hazards by using chemical hood, proper ventilation in laboratory, shields, barricades, interlocks etc. 
General rule for chemical hood:
1. Conduct all operations that involve hazardous chemicals inside a hood.
2. Keep all apparatus at least 20cm. back from the face of the hood and keep the slots in the hood baffle free of obstruction by apparatus or container. Large equipment should be elevated at least 20cm.off the base of the fume hood, to allow for the passage of air underneath the apparatus.
3. Do not use the hood as a waste disposal mechanism except for very small quantities of volatile materials.
4. Minimize storage of chemicals or apparatus in the hood.
5. Keep the hood sash closed at all times except when the hood is in use.
6. Minimize foot traffic and other forms of potential air disturbances past the face of the hood.
7. Do not have sources of ignition inside the hood when flammable liquids or gases are present.
8. Use sash as a safety shield when boiling liquid or conducting an experiment with reactive chemicals. Nevertheless, safety goggles must be used.
9. In case of malfunction report to your supervisor and to the maintenance centre.
Personnel Protective: It includes use of protective clothing, eye protection, skin protection, ingestion protection, etc.
Protective clothing: Multiple layers of protective clothing shall be required. PPE and apron with lowpermeability provides additional protection from dangerous chemicals.
Eye protection: The following types of eye protection are recommended for use in the laboratory: 
· Standard safety glasses
· Safety goggles offer adequate protection against flying particles. These should be worm when working with glassware under reduced or elevated pressure or with drill presses or other similar condition.
· Face shields protect the face and neck from flying particles and splashes. Face shields must be used when working with liquid air, liquid nitrogen and strong acid. Always wear additional eye protection under face shields. Ultra-violet light face shields should be worm when working over UV light sources.
Skin protection: Skin contact with dangerous chemicals can be minimized by using gloves and protective apparels during handling of dangerous chemicals. Use of two gloves provides multiple layers to protect skin from dangerous chemicals. Gloves must be selected carefully. If chemicals penetrate into gloves it will be more dangerous. This chemical shall remain in skin contact for longer duration.
Ingestion protection: Eating, drinking, smoking, gum chewing, medicine consumption, use of cosmetics, etc should be avoided during handling of dangerous chemicals.
Inhalation protection: Volatile chemicals must be handling inside chemical hood. If engineering control failed to stop chemical inhalation then air purifier respirator is used to stop chemical vapour inhalation.
SOURCE OF LABORATORY HAZARDS:
Physical:
A: Poorly designed laboratory building: Due attention should be given in the design of laboratory. The management, the laboratory personnel and the architecture should be involved in the standard design of the lab.
B. Burns: Burns may be caused by:
- Flammable chemicals and stains or by reagents catching alright.
 - Fries from spirit lamps, Bunsen burners, lighted tapers, or from faulty electrical equipment or overloaded circuits.
-Corrosive chemicals being split on the skin or ingested when mouth pipetting.
C. Electric shock: It can be caused by:
- Faulty electrical circuits.
- Incorrect installation of equipment.
- Touching exposed live wires.
D. Cuts: It may be caused by:
- Breakages.
- Using glassware that is cracked or has damaged edges.
- Walking on glass chippings.
Chemical:
A. Toxic harmful chemicals:
· Inhaling fumes from toxic chemicals 
· Ingesting toxic chemicals by mouth pipetting.
· Skin contact.
B. Explosive chemicals: Injury from explosions can be caused by:
· Incompatible chemical exploding.
· Leaking gas
C. Flammable chemicals causing fire 
· Burns
D. Kinds of chemicals
a. Corrosive (strong acids & alkalis)
-Concentrated sulphuric acid
- Nitric acid
- Sodium hydroxide
-Potassium hydroxide
b. toxic irritating chemicals: cause death or serious ill health if swallowed, inhaled and by skin contact.
- Potassium cyanide – Chloroform
- Barium chloride – Sodium azide
c. Flammable chemicals
- Ether – Acetone
- Romanowsky stains - Methonal
d. Explosive chemicals
- Picric acid
e. Carcinogens: 
-chemicals that cause cancer through ingestion, inhalation, skin contact
- proven carcinogen chemicals include benzidine,otoulidine and nitrophenol
- The risk is proportional to the length of exposure, frequency of exposure and concentration of the chemical.
Biological
a. Laboratory acquired infection: Infection can be caused by:
· Pathogen being inhaled in aerosols when snap closing specimen containers, dispensing or pipetting infectious fluids, or centrifuging infectious material in open bucket.
· Pathogen being ingested from contaminated fingers, or in food that has been contaminated, eg by being stored in a laboratory refrigerated.
· Pathogens entering the skin through needle punctures, cuts, scratches, insect bites, sores or other open skin lesions.
· Pathogens can also be acquired from unclean or nondisinfected room floors and walls, water taps and laboratory benches.
· Pathogens are acquired directly through careless contacts with patients or carrier staff through breathing, hand contact, etc.
b. Laboratory animals: They are source of a biohazard and they might present physical injury like scratches or infection through inhalation of organism or by skin contact.
Safety measures
Safety designed and organized laboratory
It is clear that a poorly designed laboratory and over crowding can increase the risk of laboratory accidents. The following are some of the features,
A. Adequate floor, bench and storage space.
B. A floor that is well constructed with a surface that is nonslip, impermeable to liquids, and resistant to those chemicals used in the laboratory.
C. Walls that are smooth, free from cracks, impermeable to liquids and easily washable.
D. A door at each end of the lab so that lab staff will not be trapped should a firebreak out.
E. Adequate ventilation with windows that can be opened.
F. Sectioning of the laboratory into separate rooms with places for patients, visitors and reception of specimen.
G. Bench surface that are without cracks, impervious, washable and resistant to disinfectants and chemicals.
H. Suitable storage facilities that include a wellventilated, fire proof, locked store, for the storage of flammable chemicals.
I. A good supply of gas, water, electric power & wall electric points.
J. Provision of protective safety cabinets, fire extinguishers at accessible points and adequate waste disposal area etc.
COLOUR CODING FOR BIOMEDICAL MAGAMENT
1. YELLOW:
-pathological waste
-soiled(infectious) waste
-Medial chemical waste
-Clinical lab waste
- Pharmaceutical waste
This is the color code that covers most types of biomedical waste.
2. RED: 
Contaminated waste (recyclable): Red coloured, non-chlorinated plastic bags or containers will do the trick for waste collection. 
3. WHITE: Sharps waste considering the nature of this hazardous medical waste, you will need containers that are puncture, leak and tamper proof.
4. BLUE: Medical glassware waste depending on the sources you look up, you may not even find this type of container, as some literature lists these in the same category of sharps waste, as they are also capable of inflicting puncture and cut wound.
Advantages of colour coding:
-Colour coding of the container help to segregate biomedical wastes.
- It reduces quantity of biomedical wastes that requires special handling and special treatment.
-It controls reuse of sharps or other type of wastes for illegal purpose.
-It provides better recycling of biomedical wastes.
- It prevents mixing of sharps with other biomedical wastes.
-It reduces cost of treatment and disposal of waste.
-Recycle plastic can be used for non food grade application.
- Biomedical waste can be used as compact in hospital.
- Recycling of biomedical waste is good for environment.









Introduction To Instrumentation In A Medical Laboratory It is impossible to imagine a laboratory without special equipment. Medical laboratory techniques must have sound knowledge of these equipments and instruments. Basic Equipments In Medical Laboratory Basic equipments in medical laboratory can be divided into two groups. a. Laboratory wares b. Laboratory instruments Laboratory Wares Laboratory wares are made up of good quality of glass (borosilicate) or good quality of plastic. Plastic wares have replaced several glass wares gradually due to unbreakable nature, durability, cost effective and safe. But plastic wares cannot be sterilised, do not tolerate heat, absorb dyes and stains and develop dirty looks upon prolong use. Some of medical laboratory Wares: 1. Test Tubes: They are usually Cylindrical pipes made up of glass with a circular opening on side and a rounded bottom on the other side. They come in different sizes but the most common standard size is 18*150mm. Test tubes are one of the most important apparatus as they are functional from storing to mixing reagents in any chemical or biological reactions. 2. Volumetric Flask: It is a popular type of laboratory apparatus used in chemistry. These glass flasks can be different volume, for example, a 200 millilitre flagon, a 500 millilitre cup, etc. 3. Petri dish: It is a shallow transparent round dish with upright edge. Always pairs of petri dish is used. One contains content and other to cover it. 4. Reagent Bottle: It is made up of clear or coloured soft glass. It has narrow mouth with glass stopper or tight fitted cap. Glass stopper is better than fitted cap because it does not react with chemicals. 5. Beakers: Just likeTest tubes,beakers are used to store, heat, or mix substances. Beakers are cylindrical with a flat base, have a spout, and do not have rounded bottoms. They also come in a variety of sizes. It is used to hold liquid, to prepare reagents. It may be graduated but graduation marks is not accurate. 6. Graduated Cylinder (measuring cylinder): It is thin cylindrical container. It is made up of plastic or polypropylene. It has glass or plastic base. Base shape may be circular or hexagonal. It opening end has spout to pour liquid. It wall has printed horizontal lines that measure chemicals in ml. It is used to measure volume in ml and to pour exact amount of chemical. 7. Dropper: A dropper, also called a Pasteur pipette, is a short glass or plastic pipe with rubber on one side. It is used to deliver small amounts of liquid a single drop at a time. 8. Burette: This simple piece of chemistry laboratory apparatus is used to deliver known volumes of a substance. It is often used during titrations. It is a long graduated tube with a stopwatch on at the lower end. The most popular burette are the 50ml, 25ml and 10ml varieties. 9. Funnels: Funnels are yet another essential kind of apparatus. They are used to deliver substances into vessels with small openings. There are several types, each with a different function, such as filter and dropping funnels. 10. Dropping Bottles: It is small pitcher shaped container with tapered neck. It permits to pour out liquid in drops. It is used to transfer little amount of liquid such as stains. 11. Wash bottles: It is squeeze bottle cylindrical in shape with screw cap. It is made up of soft plastic. Screw cap is made up of hard Plastic. Screw cap has long bent tube beak with small nozzle on its tip. Screw cap has also long tube that is present up to bottom inside wash bottle. It delivers liquid speedily that is used to
