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Objectives 

• Routes of Laboratory Infection

• Risk Assessment

• Fundamental Safety Practices in Diagnostic Laboratories

• Waste Management

• Occupational Exposure and its Management

• Spill Management



• A phlebotomist accidentally pricks their finger with a blood collection needle 
while drawing blood from a patient.

• A lab worker develops symptoms of a respiratory illness after sample collection 
from patient with suspected influenza. Investigation reveals that samples 
collection was done without adequate PPE.

• A vial containing a culture of antibiotic-resistant bacteria is accidentally dropped 
and breaks on the laboratory bench.



Infection prevention and control



Definition :

• Infection prevention and control is: • a scientific approach 
with practical solutions designed to prevent harm, caused 
by. infections, to patients and health care workers



• Hepatitis B has been the most frequent laboratory-acquired viral infection, with a 
rate of 3.5–4.6 cases per 1000 workers, which is two to four times that of the 
general population

• Early surveys of LAIs found that laboratory personnel were three to nine times 
more likely than the general population to become infected with Mycobacterium 
tuberculosis . 

• In clinical chemistry laboratories, data from 17 New York hospitals listed needle 
puncture (103 cases), acid or alkali spills (46), glass cuts (44), splash in eye (19), 
and bruises and cuts (45) as the most frequent exposures 

https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5417a1.htm


Routes of Laboratory Infection

• The  most predominant routes of LAIs are

 parenteral inoculations with syringe needles or other contaminated sharps;

 spills and splashes onto skin and mucous membranes;

 ingestion or exposure through mouth pipetting or touching mouth or eyes with 

fingers or contaminated objects;

 inhalation of infectious aerosols .



A Culture of Safety

A laboratory director needs to assume the responsibility for

 establishing and enforcing a policy for a culture of safety within the laboratory.

 identifying as many hazards as possible and specifying practices and procedures that will minimize or 
eliminate those hazards.

 ensuring that all personnel are engaged in performing risk assessments.

 providing an avenue for personnel to present risk-mitigation strategies to management; and

 educating clinicians and nurses about safe specimen procurement and transport to ensure their safety and 
that of the laboratory personnel who receive the clinical samples.



Risk Assessment





Identify the hazards associated with an infectious 
agent or material.



•
— Manipulating needles, syringes and sharps,Subculturing positive blood culture bottles, making smears

• Expelling air from tubes or bottles

• Withdrawing needles from stoppers

• Separating needles from syringes

• Aspirating and transferring body fluids

• Harvesting tissues

• — Manipulating inoculation needles, loops, and pipettesFlaming loops

• Cooling loops in culture media

• Subculturing and streaking culture media

• Expelling last drop from a pipette (including Eppendorff pipettes)

• — Manipulating specimens and culturesCentrifugation

• Setting up cultures, inoculating media

• Mixing, blending, grinding, shaking, sonicating, and vortexing specimens or cultures

• Pouring, splitting, or decanting liquid specimens

• Removing caps or swabs from culture containers, opening lyophilized cultures, opening cryotubes

• Spilling infectious material



Consider the competencies and experience of 
laboratory personnel.

• Genetic predisposition and nutritional deficiencies, immune/medical status 

• Education, training, experience, competence;

• Stress, fatigue, mental status, excessive workload;

• Perception, attitude, adherence to safety precautions



Evaluate and prioritize risks.



Develop, implement, and evaluate controls to 
minimize the risk for exposure.

• Engineering controls
If possible, first isolate and contain the hazard at its source.
— Primary containment: BSC, sharps containers, centrifuge safety cups, splash 
guards, safer sharps (e.g., autoretracting needle/syringe combinations, disposable 
scalpels), and pipette aids
— Secondary containment: building design features (e.g., directional airflow or 
negative air pressure, hand washing sinks, closed doors, double door entry)



• Administrative and work practice controls
— Strict adherence to standard practices 
— Frequently washing hands
— Wearing PPE only in the work area
— Minimizing aerosols
— Prohibiting eating, drinking, smoking, chewing gum
— Limiting use of needles and sharps, and banning recapping of 
needles
— Minimizing splatter— Monitoring appropriate use of 
housekeeping, decontamination, and disposal procedures
— Implementing "clean" to "dirty" work flow
— Following recommendations for medical surveillance and 
occupational health, immunizations, incident reporting, first aid, 
postexposure prophylaxis
— Training
— Implementing emergency response procedures



Monitoring effectiveness of controls

Risk assessment is an ongoing process that requires at least an annual review 
because of changes in new and emerging pathogens and in technologies and 
personnel.
— Review reports of incidents, exposures, illnesses, and near-misses.
— Identify causes and problems; make changes, provide follow-up training.
— Conduct routine laboratory inspections.
— Repeat risk assessment routinely.



Fundamental Safety Practices in Diagnostic 
Laboratories



Equipment

• Laboratory risk assessments should consider how to deal with the risks of contamination from 
automated equipment.

• Staff should treat any spillage that occurs inside the equipment in accordance with the supplier’s 
instructions for decontamination. At the end of each working day they should disinfect the 
equipment.

• Effluent from analytical equipment should either be trapped in bottles containing a suitable 
disinfectant or discharged directly into the waste water plumbing system. 



Homogenisers and shakers 

• As a result of the nature of their operation, both shakers and homogenisers may give rise to droplet 
dispersion. Homogenisers and shakers used in the laboratory should provide effective containment 
.

• always open containers in a safety cabinet, to contain any droplets

• hold handheld homogenisers within a protective jacket to prevent possible breakage;

• deal with all breakages and spillages according to standard operating procedures.



Centrifuges

• use sealed buckets or rotors when processing blood, body fluids or microbial suspensions;

• check that bucket seals are intact so that they provide adequate protection against liquid dispersion 
in the event of an accident during use;

• only use containers strong enough to withstand the centrifugal forces to which they will be exposed;

• use good handling techniques when filling and emptying the buckets to prevent contamination;

• fill the containers according to the maker’s instructions, normally leaving at least 2 cm space 
between the fluid level and the container rim; 

• open sealed buckets containing known or suspected hazard group 3 biological agents in a 
microbiological safety cabinet;

• inspect sealing rings (‘O’ rings) regularly and change them if they are damaged.

• Pressures inside overfilled containers can lead to failure of the seal. Overfilled containers also expel 
liquid droplets when opened.



Microbiological safety cabinets 



Disinfection

• Environmental cleaning is part of Standard Precautions, which should be applied to all 
patients in all healthcare facilities 

• Ensure that cleaning and disinfection procedures are followed consistently and correctly. 

• Cleaning environmental surfaces with water and detergent and applying commonly used 
hospital disinfectants (such as sodium hypochlorite) is an effective and sufficient 
procedure.

• Cleaning agents and disinfectants 1. 1% Sodium Hypochlorite can be used as a 
disinfectant for cleaning and disinfection 

• The solution should be prepared fresh. 

• Leaving the solution for a contact time of at least 10 minutes is recommended.

• Alcohol (e.g. isopropyl 70% or ethyl alcohol 70%) can be used to wipe down surfaces 
where the use of bleach is not suitable, e.g. metals



3.5. Waste Management















Slip, Trip, and Fall Hazards



Occupational Exposure and its Management





POST-EXPOSURE MANAGEMENT 

• Steps to be followed after accidental exposure to blood/other potentially infectious materials: 

• 1. First aid 

• 2. Identify the source status if available

• 3. Report to the Infection Control Team immediately

• 4. Risk assessment by Nodal person (based on type of injury and source status)

• 5. Testing for HIV, HBV and HCV for source and HCW 

• 6. Decision on prophylactic treatment for HIV and HBV 

• 7. Monitoring and follow up of HIV, HBV, and HCV status 

• 8. Documentation and recording of exposure



Safe handling of sharps



Prevention of injuries from sharps

• Used needles must not be recapped by hand; if necessary, use the single hand

• Used needles should not be bent or broken after use.

• Used sharps should be disposed of immediately in designated puncture-proof 
containers

• Sharps should be used only once. A handful of sharp instruments must not be 
picked up simultaneously.

• While handling sharps, the sharp end of instruments shall be positioned away 
from oneself and others.

• If injured by sharps, contact the ward, clinic or unit supervisor immediately for 
further management.



Blood-borne infections in healthcare settings 

• Of these, there are two million exposures to HBV, 0.9 million to HCV and 170 000
to HIV. This results in 70 000 HBV, 15 000 HCV and 1000 HIV infections.

• More than 90% of these infections occur in developing countries.

• The challenges faced in preventing these infections are:

1. Limited knowledge on transmission of infections in the workplace

2. Common unsafe practices

3. Lack of standardized procedures

4. Inadequate supplies and use of PPE

5. Lack of regulation and policy to protect HCWs from exposure

• Of the 35 million HCWs worldwide, three million experience percutaneous
exposure to blood-borne pathogens every year.



Immunizations





Spills
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