Pathogen Safety Data Sheets

Aspergillus
Clinical manifestation: clinical allergies (allergic broncho-pulmonary aspergillosis, rhinitis, Farmers’s lung), superficial
and local infections (cutaneous infections, otomycosis, tracheobronchitis), infections associated with damaged tissue
(aspergilloma, osteomyelitis),
Mode of transmission: Inhalation of airborne conidia, through contaminated water (exposure to conidia during
showering), and nosocomial infections (hospital fabrics and plastics)
Infectious dose: Unknown.
Incubation period: 2 days – 3 months
Communicability: No evidence of human to human transmission
Disinfectant: sodium hypochlorite
Physical inactivation: treatment at 60 C for 45 minutes. Microwave irradiation at 800 watts for 90 seconds to 2 minutes
is also effective.
Survival outside host: Can survive in soil and decomposing vegetation
Source /specimens: Sputum, biopsy material, trans-tracheal aspirates, blood, soil.
Primary hazards: Inhalation of air contaminated with Aspergillus spores
Brucella
Brucellosis, Undulant fever, Bang's disease, Malta fever, Mediterranean fever
Infectious dose: Unknown
Mode of transmission: Through ingestion, direct contact via skin abrasions and mucous membranes, and
inhalation; risk factors include contact with infected tissues, blood, urine, vaginal discharge, aborted fetuses;
ingestion of raw milk or cheese from infected animals; ; Laboratory acquired (generally through aerosolization)
Incubation period: Highly variable; 5- 60 days; Occasionally several months
Communicability: No evidence of person to person transmission
Disinfectant: Susceptible to many disinfectants 1% sodium hypochlorite, 70% ethanol.
Physical inactivation: Susceptible to moist heat (121°C for at least 15 min)
Survival outside host: Carcasses and organs  up to 135 days; Paper  32 days; Soil  125 days; Blood 4°C  180
days
Source /specimen: Cultures, blood, tissues, placentas, fetuses, urine, uterine discharges
Primary hazard: Exposure to aerosols; Direct skin contact with cultures of infectious specimens from animals;
Ingestion (mouth pipetting); Accidental inoculation; Sprays into eyes, nose and mouth
\
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Candida albicans
Clinical manifestation: C. albicans is a commensal pathogen as it is a member of the gastrointestinal, oropharyngeal and
female genital flora. Thrush/oral candidiasis, vaginal candidiasis, esophageal candidiasis,
Infectious dose: Unknown
Mode of transmission: Most infections result from the patient’s own flora, rather than from cross infection.
Disinfectant: can be killed effectively with sodium hyphochlorite (5% and 0.5%), susceptible to 70% ethanol.
Physical inactivation: Most microorganisms are also inactivated by moist heat 121°C for 15 min- 30 min) )
Survival outside host: can survive on inanimate surfaces for 24 hours to 120 days, and on palms for about 45
minutes. Isolated from bed sheets, cots, and wash-basins of nurseries, be able to survive and grow in distilled water
at room temperature. The fungus can survive on drying in darkness for 5 hours
Communicability: person to person transmission is rare.
Source/specimens: Epithelial scrapings or exudates from lesions; Sputum ; Bronchoalveolar lavage; Blood.
Primary hazards: Accidental parenteral inoculation, direct exposure of the skin to the pathogen .

Cytomegalovirus
Clinical manifestation: CMV infection is common and usually asymptomatic in healthy
is the most common cause of congenital infection

children and adults. CMV

Infectious dose: Unknown.
Mode of transmission: Transmission can occur through direct contact with infectious tissues, secretions or
excretions (urine, saliva, breast milk, cervical secretions, and semen) during blood transfusion; Organ
transplantation. Infected mothers can transmit the virus to their fetus in utero (transplacental), to newborns at
the time of delivery (intrapartum: by contact with the virus in the birth canal), or to infants through breast milk.
Incubation period: 1-4 months post implant in the case of organ transplantation or blood transfusion, and 4-12
weeks for perinatal CMV infections.
Communicability: CMV virus can persist in body fluids such as urine, saliva, and seminal fluids for many years.
Transmission occurs through direct contact with body fluids from symptomatic or asymptomatic persons
excreting the virus, thus infection may be transmitted between humans and from adults to children through
childbirth and breastfeeding.
Disinfectants: 1% sodium hypochlorite, 30% ethanol.
Physical inactivation: Inactivated by heat (56 °C for 30 min).
Survival outside host: Cytomegalovirus can survive on dry inanimate surfaces (persistence varies from only a few
hours up to 7 days) ; Blanket for 2 hours; plexiglass for 4-8 hours.
Sources/specimens: Urine, blood, breast milk, tears, stool, semen, respiratory secretions (nasopharyngeal secretions,
saliva, throat washings, and broncho-alveolar lavage fluid) and cervical secretions.
Primary hazards: Inhalation of concentrated aerosolized materials, droplet exposure of mucous membranes of
the eyes, nose, or mouth, ingestion, accidental parenteral inoculation are the primary hazards associated with
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herpes viruses including Cytomegalovirus.

Cryptosporidium parvum
Clinical manifestation: Infection causes acute gastroenteritis.
Cryptosporidiosis in immune compromised patients may lead to more severe clinical manifestations such as severe
weight loss, cholangitis, pancreatitis, sclerosing cholangitis, and liver cirrhosis,
Infectious dose: The median infectious dose in healthy adult volunteers is 132 oocytes; the infectious dose for humans
is as low as 1-5 oocysts.
Mode of transmission: Transmitted through the fecal-oral route, direct contact with infected humans or animals,
contaminated food or water and aerosols.
Incubation period: 7 to 10 days.
Communicability: Highly contagious. Human-to-human transmission is common; Oocysts can be excreted up to 50
days after cessation of diarrhea.
Disinfectants: C. parvum is susceptible to high concentration (> 6%) of hydrogen peroxide and ethylene oxide.
Physical inactivation: Inactivated by moist heat (e.g. 121°C for 18 minutes)
Survival outside host: Can survive for 6 months at 20°C in the environment.
Sources/specimens: Stool, intestinal biopsy specimens from humans or animals and environmental water.
Primary hazard: Ingestion of oocysts , parenteral inoculation, contact with aerosolized droplets.

Escherichia coli
Intestinal pathogenic E. coli, bacillary dysentery.
Clinical manifestation: causes bacillary dysentery, an acute ulcerative infection of the large intestine, invade cells
of the colon and causes watery diarrhea (might be bloody), fever, and abdominal cramps
Infectious dose: 106-1010 organisms.
Mode of transmission: spread by the fecal/oral route. Contaminated food and water are the usual vehicles for the
spread. Foodborne outbreaks have occurred. Person to person transmission can also occur.
Incubation period: The incubation period is between 2-48 hours with an average of about 18 hours.
Communicability: Yes. Person to person transmission is possible.
Disinfectant: Susceptible hypochlorite (0.525%, 20°C, 0.5 min) and ethyl alcohol (70%, 20°C, 0.5 min)
Physical inactivation: sensitive to heat treatment, especially at temperatures of 70°C or higher .
Survival outside host: Food and water. E. coli can survive for 1.5 hours to 16 months on dry inanimate surfaces.
Sources/specimens: Stool, food, and water.
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Primary hazard: Ingestion

Epstein-Barr virus
Human herpesvirus 4 (HHV4) ; EBV, infectious mononucleosis (IM), glandular fever, Burkitt's lymphoma (BL),
nasopharyngeal carcinoma (NPC)
Clinical manifestation: Most EBV infections are acquired during childhood and are asymptomatic.
infectious mononucleosis , Burkitt's lymphoma.
Infectious dose: Not known
Mode of transmission: For infectious mononucleosis, transmission occurs mainly via sexual contact or contact
with saliva of infected persons (oral route). For Burkitt's lymphoma, EBV transmission occurs early in life
through saliva and then the lymphoma develops later.
Communicability: The virus is contracted after repeated contact with the infected person, or asymptomatic
person shedding the virus. Shedding decreases during the year following infection but persists throughout life.
Incubation period: The incubation for IM is 30-50 days.
For BL is from 4.7-9.2 years
Disinfectant: Most herpes viruses are susceptible to 30% ethanol and 200 ppm sodium hypochlorite.
Physical inactivation: Herpes viruses can be inactivated by heating in solution at 60°C to 80°C.
Survival outside host: Unknown
Source /specimens: blood, saliva and throat specimens.
Primary hazard: Ingestion, accidental parenteral inoculation, direct exposure of mucous membranes of the
eyes,nose, or mouth, or inhalation of aerosolized materials are risks associated with herpes viruses
Entamoeba histolytica
Clinical manifestation: Most infections (90%) with E. histolytica are asymptomatic, with just passage of cysts in
stools of infected individuals.
Symptomatic patients present mainly with intestinal diseases, Amebic dysentery is characterized by diarrhea with
severe cramping, Lower abdominal pain, low-grade fever, and presence of blood or mucous in the stool for long
periods of time.
Infectious dose: Average infectious dose is >1000 organisms.
Communicability: Amebiases can spread within families. Person-person transmission
occurs through fecal oral route under conditions of poor hygiene (45 million cysts are passed in the stool daily) .
Mode of transmission: Transmission can occur through fecal oral route (ingestion of food and water, contaminated
with feces containing E. histolytica cysts)
Disinfectant : E. histolytica cysts are the most highly resistant to disinfectants, after bacterial spore and are most
susceptible to ozone, followed by chlorine dioxide , iodine, and freechlorine
Physical inactivation: Amebic cysts can be killed by heating at 50-56°C.
Pasteurization or brief boiling is sufficient to eliminate the risk of transmission of E.histolytica.
Survival outside host: Cysts can survive in water and soil for days to weeks and in food. Trophozoites do
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not survive well outside the human hosts
Trophozoites do not survive well outside the human hosts 5 .

.

Source/specimen: Feces; Ulcer secretions, tissue biopsy, abscess aspirates.
Primary hazards: Ingestion

Enterobacter
Clinical manifestation: associated with nosocomial outbreaks, opportunistic pathogens ,including cerebral abscess,
pneumonia, meningitis, septicemia, and wound, urinary tract (particularly catheter related UTI), and abdominal
cavity/intestinal infections and surgical site infections (primarily postoperative or related to devices such as biliary
stents).
Infectious dose: approximately 1000 cells have been considered infectious.
Mode of transmission: Transmission is through direct or indirect contact of mucosal surfaces with infectious agent
(e.g. bacteria can transfer from contaminated hands in neonatal units or contaminated urinals) .
Can also be spread through the fecal oral route.
Incubation period: Unknown.
Communicability: Person to person transmission can occur through the fecal oral route.
Disinfectant: susceptible to 70-80 % ethanol ,1% sodium hypochlorite,
Physical inactivation: Can be inactivated by moist heat (121 °C for 15 min 30 min)
Survival outside host: commonly found in the environment (e.g. soil, water, and sewage).
Sources/specimens: Infected urine, feces, respiratory secretions, wound exudates, blood, water, soil, and plants.
Primary hazard: Direct or indirect contact of infected specimens with mucous membranes, parenteral inoculation,
aerosols, and ingestion
Giardia lamblia
Clinical manifestation: nausea, chills, low grade fever, epigastric pain, sudden onset of watery diarrhea dehydration and
malabsorption.
Infectious dose: infected with as few as 10 cysts.
Mode of transmission: The infectious cysts of G. lamblia are excreted in large numbers in feces of infected persons, and
they contaminate hands, drinking water, swimming pool, and food. They can be transmitted by the fecal oral route, or
contaminated food and water.
Incubation period: 7 to 14 days
Disinfectant: Giardia cysts in water can be inactivated with 4 mg/L of chlorine after 60 min at 5°C, at pH levels 6 . 6%
H2O2 can be used as a surface disinfectant or in disinfection of spills.
Physical inactivation: Cysts are susceptible to boiling and freezing
Sources/specimens: Feces, other body fluids and tissues.
Primary hazards: Ingestion and possible aerosol
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Hepatitis C virus (HCV)
Clinical manifestation: Acute HCV infection: Asymptomatic in most patients.
right upper quadrant pain, nausea, vomiting , jaundice, mild hepatosplenomegaly, maculopapular rash
Chronic HCV infection: chronic hepatitis, cirrhosis, and hepatocellular carcinoma
Infectious Dose: Unknown.
Mode of transmission: HCV is mainly transmitted parenterally by infected needles; blood transfusion, organ
transplantation, contaminated medical equipment, and from tattoo and body piercing equipment. The risk of
HCV infection through blood transfusion. Less common routes of HCV transmission are via sexual contact, from
sharing razors and/or toothbrushes, and from mother to child during pregnancy and childbirth.
Incubation period: Ranges from 2 to 12 weeks.
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Communicability: Can be transmitted from person to person.
Disinfectants: HCV RNA is readily degraded by 2% glutaraldehyde when added to biological samples at 37°C ,
and soaking medical equipment (such as gastro endoscopes) in 3% glutaraldehyde. Phenolic compounds (0.4 to
3%).
Physical Inactivation: HCV is inactivated when incubated at 60°C for 10 hours (pasteurization) .
Survival outside Host: HCV is relatively unstable; In plasma it can survive
drying and environmental exposure to room temperature for at least 16
hours
Sources/Specimens: Blood, blood products, and bodily fluids, tissues, or equipment contaminated with HCV
infected blood.
Primary Hazards: Needle-stick injury or cuts with sharp instruments.
Hepatitis B virus (HBV)
Clinical manifestation: Acute hepatitis B infection: nausea, abdominal pain, vomiting, fever, jaundice, dark urine,
changes in stool colour, and hepatomegaly or splenomegaly as well as signs of liver dysfunction.
Chronic hepatitis B infection: Defined as the persistence of HBsAg for more than 6 months; asymptomatic or may
suffer from symptoms such as fatigue, anorexia, nausea, abdominal discomfort and liver dysfunction.
Infectious dose: Unknown.
Mode of transmission: HBV is transmitted by percutaneous or mucosal exposure to infected blood or other body fluid
HBV transmission has been observed with numerous forms of human contact such as perinatal/mother to child,
household (non-sexual), sexual, needle sharing, and occupational/health care related.
Incubation period: 24-180 days (average 60-90 days).
Communicability: All persons who are HBsAg positive are potentially infectious, and blood can be infectious for
several weeks before the onset of clinical symptoms.
Disinfectants: 5,000 ppm available chlorine, alcohols (70-80%).
Physical inactivation: Moist heat at 98°C for 1 minute will partially inactivate HBV in a 1:10 serum dilution,
Incubation at 60°C for 10 hours (pasteurisation) will also inactivate HVB.
Survival outside hosts: HBV can survive and remain infectious on environmental surfaces for at least 7 days.
Sources/specimens: Blood, cerebrospinal fluid, saliva, semen, synovial fluid, breast milk, bile, faeces, nasopharyngeal
washings, sweat, peritoneal, pleural, pericardial, amniotic, and unfixed tissues and organs.
Primary hazards: Percutaneous (e.g. needle stick) or mucous membrane exposures to blood that might contain
HBsAg.
Special hazards: There is a potential for infection via aerosols and HBV contaminated surfaces.
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Human immunodeficiency virus (HIV).
HIV, acquired immune deficiency syndrome, AIDS
Clinical manifestation: myalgia, arthralgia, diarrhea, nausea, vomiting, headache, hepatosplenomegaly
, weight loss, and neurological symptoms ,orophayngeal and recurrent vulvovaginal candidiasis, bacillary
angiomatosis, recurrent herpes zoster, pelvic inflammatory disease.
Infectious dose: Unknown.
Mode of transmission: HIV is transmitted either by exposure of the virus to oral, rectal, or vaginal mucosa during
sexual activity; by intravascular inoculation through transfusion of contaminated blood products;
by using contaminated equipment during injection drug use; From mother to infant during
Pregnancy, delivery or breastfeeding.
Incubation period: generally 1 to 3 months, the time from HIV infection to diagnosis of AIDS had an observed
range of less than 1 year to 15 years or longer.
Communicability: blood transfusion from an infected donor, needle sharing by infected injection drug users,
sexual intercourse and percutaneous needle injuries.
HIV can also be passed from mother to child in utero (vertical) as well as during childbirth, and from breast milk.
Disinfectant: HIV is susceptible to hypochlorite.
Physical inactivation: A temperature of 60°C for 30 minutes
Survival outside host: HIV can remain viable in blood in syringes at room temperature for 42 days,
Cell-free HIV dried onto a glass coverslip in 10% serum can survive for longer than 7 days.
Sources/specimens: Blood, semen, vaginal secretions, cerebrospinal fluid, synovial fluid, peritoneal fluid, pleural fluid,
pericardial fluid, amniotic fluid, other specimens containing visible blood, breast milk, unscreened
Or inadequately treated blood products, and infected human tissues.
Primary hazards: Needle stick, contaminated sharp objects, and/or direct contact of non-intact skin or
Mucous membranes with HIV infected specimens/tissues.
Special hazard: Extreme care must be taken to avoid spilling and/or splashing infected materials. HIV should be
presumed to be in/on all equipment and devices coming in direct contact with infected materials .
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Herpes simplex virus HSV
Clinical manifestation: HSV1 is associated mainly with “above the waist” infections involving the mouth, pharynx,
face, eye, and central nervous system (CNS), orolabial HSV infection
HSV2 is associated mainly with “below the waist” infections of the genital region.
Infectious dose: Unknown.
Mode of transmission: Direct contact with infected secretions or mucous membranes/skin with lesions from
asymptomatic or symptomatic patients shedding the virus.
Incubation period: range from 1-26 days. Incubation period for orolabial HSV infection is 2 to 12 days, with an average of
4 days. Genital herpes is acquired within 5 days. Oral and genital lesions appear approximately 19 and 24 days following
transplantation organ of an infected organ.
Communicability: HSV viruses are passed through close personal contact and mainly oral-genital or genital-genital
contact.
Disinfectant: inactivated by lipid solvents. 2,000 ppm (2,000 ul/liter) of bleach in 10 min; by rubbing alcohol (1:1
mixtures). Susceptible to 30% ethanol
Physical inactivation: HSV virus is easily inactivated by exposure to PH <4, temperatures >56°C for 30 min, pasteurization
(60°C for 10 h), and microwave heating for 4 min.
Survival outside host: HSV virus survives for short periods of time outside the host (survival ranges from few hours to 8
weeks).
Sources/specimens: Virus is shed from saliva, cervix, and urethra.
Primary hazards: Direct contact with clinical material or viral isolates, inhalation of concentrated aerosolized materials,
droplet exposure of mucous membranes of the eyes, nose, or mouth, ingestion, accidental parenteral inoculation are the
primary hazards associated with herpes viruses including HSV 1 and 2.

Influenza A virus
influenza virus type A , avian influenza, pandemic influenza
Clinical manifestation: Symptoms of H5N1 range from typical flu-like symptoms (e.g., fever, sore throat, cough, and
muscle aches) to pneumonia, acute respiratory distress syndrome, multiple organ failure, lymphopenia, elevated
liver enzyme levels and abnormal clotting profiles, diarrhoea, vomiting, abdominal pain, pleuritic pain, and bleeding
from the nose and gums.
Infectious dose: Unknown
Mode of transmission: Influenza A infections in humans result predominantly from direct transmission of the virus
from birds to humans. human-to-human transmission may have occurred during close unprotected contact with a
severely ill patient
Incubation period: Most cases of influenza A (H5N1) occurred within two to four days after exposure.
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Communicability: Limited human-to-human transmission reported, whereby transmission probably occurred during
close unprotected contact with a severely ill patient
Disinfectant: 1% sodium hypochlorite, 70% ethanol.
Physical inactivation: Incubation at 56ºC to 60ºC for 60 min.
Survival outside host: Influenza virus may remain infective in lake water for 4 days, in water at 22ºC, and for 30 days at
0ºC.
Sources/specimens: Tissues, secretions and/or excretions
Primary hazards: Inhalation of virus from aerosols generated when aspirating, dispensing, or mixing virus infected
samples.
Protective clothing: Protective solid front gowns, gloves, shoe covers, eye protection with face seal, and N95
respiratory protection. Centrifugation of respiratory specimens or tissue samples to be carried out using sealed
centrifuge cups or rotors, both of which are to be loaded and unloaded in a biological safety cabinet.

Influenza virus type A
Grippe, flu, H1N1
Clinical manifestation: An acute viral disease of the upper respiratory tract characterized by fever (temperature 37.8ºC or
above), headache, myalgia, malaise, sore throat, non-productive cough, sneezing and nasal discharge. Pulmonary
complications of influenza include pneumonia (viral and bacterial), croup, asthma and bronchitis. Myocarditis and
pericarditis.
Infectious dose: Unknown for specific influenza A subtypes.
Incubation period: Short, usually 1 to 3 days
Communicability: Highly communicable. Infected persons can shed detectable amounts of influenza virus the day
before symptoms begin. Adults usually shed the virus for 3 to 5 days, and up to 7 days in young children
Mode of transmission: Transmission of influenza in humans can occur via respiratory infection by aerosols and
droplets (from coughing and sneezing) or from contact transmission from contaminated surfaces
Disinfectant: sodium hypochlorite (freshly made 1:10 dilution of bleach), 60 to 95% ethanol,
Physical inactivation: Susceptible to moist heat at 121ºC for 20 minutes.
Survival outside host: Influenza A virus can survive for 24 to 48 hours on hard, nonporous surfaces such as stainless
steel and plastic and for approximately 8 to 12 hours on cloth, paper and tissues
Sources/specimens: Respiratory tissues, human secretions, and infected animals.
Primary hazards: Inhalation of virus from aerosols generated when aspirating, dispensing, or mixing virus-infected
samples (tissues, faeces, secretions). Laboratory infection can also occur from direct inoculation of mucous
membranes via virus contaminated gloves following the handling of tissues, faeces and/or secretions
Special hazards: Genetic manipulation of virus
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Klebsiella
Clinical manifestation: nosocomial pneumonia, septicemia, urinary tract infection, wound infections, intensive care unit
(ICU) infections, and neonatal septicemia.
Infectious dose: Unknown.
Mode of transmission: can be transmitted through skin contact with environmentally contaminated surfaces and/or
objects; medical equipment, and blood products. Fecal transmission has also been suggested for some cases of
bacteremia.
Incubation period: unknown
Communicability: one-third of people carry Klebsiellae in their stools; detection rates according to different studies vary
from 5% to 36%. Detection rates in nasopharynx vary from 1% to 6%. Hospital personnel have been shown to frequently
carry Klebsiellae on their hands.
Disinfectant: hypochlorites (1% sodium hypochlorite), alcohols (70% ethanol).
Physical inactivation: Significant growth reduction has been demonstrated at 60 °C. Bacteria are also sensitive to moist
heat and dry heat.
Survival outside host: grow rapidly on surfaces of potatoes and lettuce. They do not grow well on human skin, exists in
infected individuals and/or surfaces, and the environment; surface water.
Sources/specimens: Sources for clinical samples of Klebsiella spp. primarily include samples from respiratory tract (RT;
nasopharyngeal samples) and urinary tract (UT).
Primary hazards: Direct contact of mucosal membranes with contaminated surfaces and/or object, and inhalation of
infectious airborne secretions, accidental parenteral inoculation and/or ingestion.
Special hazards: None.

Leishmania
Clinical manifestation: cutaneous, mucocutaneous and visceral leishmaniasis.
Cutaneous: ulcerative skin lesions. Mucocutaneous: mucosal lesions, nasal obstruction/bleeding,
Visceral leishmaniasis: fever, hepatosplenomegaly with pancytopenia, wasting and weakness, darkening skin and anemia.
Infectious dose: Unknown.
Mode of transmission: Transmitted by the bite of an infected female sand fly.Laboratory; blood transfusion.
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Incubation period: At least a week but can be up to many months.
Communicability: Communicable via sandflies as long as parasites are circulating in blood or are present in skin lesions,
although person to person infection through blood transfusion. Parasites may still circulate in the blood after symptoms
are no longer apparent.
Disinfectants: Susceptible to 1% sodium hypochlorite, 70% ethanol, 0.1% hand soap
Physical inactivation: autoclaving condition of 121°C for 15 minutes.
Survival outside host: Does not survive outside host or culture, but remains viable for 35 days in whole blood kept at 4 °C.
Sources/specimens: Infective stages may be present in blood, faeces, and lesion exudates.
Primary hazards: Accidental parenteral exposures, aerosols, vector-borne transmission, mucosal (mouth, nose, eyes),
ingestion.
Specials hazards: Contact with lesion material, faeces, or blood, or receiving a bite from experimentally or naturally
infected mammals.
Pseudomonas
Clinical manifestation: The common site of infection is the lower respiratory tract, cause of nosocomial ventilator-related
pneumonia in intensive care settings, endocarditis, osteomyelitis, urinary tract infections, gastrointestinal infections,
meningitis, inflammation during contact lens wear that can lead to scarring and vision loss ,colonize on open burn
wounds, causing infections, abscesses, and sepsis, with edema and/or discoloration of unburned skin at wound margins
and green pigment in subcutaneous fat ,swimmer’s ear (otitis externa).
Infectious dose: Unknown
Communicability: Spread of infection from person-to-person is speculated to be highly possible during infection,
especially amongst cystic fibrosis patients
Mode of transmission: airborne transmission. Contact with contaminated water and lung exposure from inhaling aerosols
discharged from infected respiratory tracts. Through injuries and wounds.
The use of contaminated mechanical respiratory ventilators in hospital settings.
Infectious period: Varies according to infection, eye infection can appear 24 – 72 hours after infection
Disinfectant: Susceptibility has been shown for 1% sodium hypochlorite, 70% ethanol.
Physical inactivation: Inactivation and sterilization using moist heat should be at 121°C for 15 minutes or longer.
Survival outside host: can survive for months on dry surfaces and inanimate objects, most frequently isolated from
patients with nosocomial infections; humidity can improve persistence. Growth observed in distilled water can survive
up to months with minimal nutrients
Sources/Specimens: Blood cultures, urine, skin, sputum, soft tissue samples, lower respiratory tract secretions, wound
exudates, contaminated water samples, and mechanical ventilator equipment
Primary hazards: Accidental parenteral inoculation, inhalation of infectious aerosols, accidental ingestion, or direct skin
contact.
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Salmonella enterica
Serotype Typhi - Typhoid fever, Enteric fever.
Serotype Paratyphi - Enteric fever, Paratyphoid fever.
Clinical manifestation: gastroenteritis, bacteremia, enteric fever, and an asymptomatic carrier state
Infectious dose: For non-typhoidal salmonellosis, the infectious dose is approximately 10 3 bacilli. For enteric fever, the
infectious dose is about 105 bacilli by ingestion.
Communicability: Humans can spread the disease for as long as they shed the bacterium in their feces. Certain carriers
shed the bacteria for years and 5 % of patients recovering from non-typhoidal salmonellosis can shed the bacteria for 20
weeks.
Mode of transmission: Human infection usually occurs when consuming contaminated foods and water, contact with
infected feces, as well as contact with infective animals, animal feed, or humans.
Disinfectant: 1% sodium hypochlorite, 70% ethanol.
Physical inactivation: Susceptible to moist heat (121 ºC for at least 15 minutes).
Survival outside host: survive on fingertips for up to 80 minutes, have been found to live up to 63 days on lettuce, 10
months on refrigerated cheddar cheese, 9 months in butter, up to 63 days in frozen yogurt, and up to 20 weeks on frozen
beef and chicken
Sources/specimens: are found in blood, urine, feces, food and feed and environmental materials. Serotype Typhi is
found in blood, urine, feces and bile.
Primary hazards: working with Salmonella enterica are accidental parenteral inoculation and ingestion.
Shigella spp
Clinical manifestation: acute intestinal infections upon ingestion, resulting in mild watery diarrhea to severe
inflammatory bacillary dysentery or shigellosis, severe abdominal cramps, nausea and vomiting, fever, anorexia, and stool
containing blood and mucus .
Infectious dose: Infection can result from ingestion of 10 – 200 organisms
Mode of transmission: Organisms are spread through the fecal-oral route, ingestion of contaminated foods (washed with
fecally contaminated water, or handled with poor hygiene, commonly in salads, chicken, and shellfish) ; Drinking
contaminated water (or in swimming pools).
Disinfectants: Susceptible to 1% sodium hypochlorite, 70% ethanol.
Physical inactivation: Organisms can be heatkilled by steaming using an autoclave for 1 hour at 100˚C under normal
atmospheric pressure
Prophylaxis: hand washing, strict hygiene control during food preparation, providing safe drinking water, improving
toilet facilities and excreta disposal.
Sources/specimens: Organisms can be found in stool and rarely in blood samples.
Primary hazards: Infection may be acquired through ingestion or accidental parenteral inoculation.
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Staphylococcus aureus
Clinical manifestation: food poisoning, local infections, cellulitis, erythema, cause necrotizing fasciitis in
immunocompromised individuals, toxic shock syndrome (TSS). Complications of surgical procedures. Deep infections
include endocarditis, peritonitis, necrotizing pneumonia, bacteremia, meningitis, osteomyelitis, septic arthritis, and
infections of bones, joints and organs.
Infectious dose: At least 100,000 organisms in humans.
Mode of transmission: Ingestion of food containing enterotoxins. Person-to-person transmission occurs through contact
with a purulent lesion or with a carrier. Unsanitary conditions and crowded community settings increase exposure to S.
aureus. Infection may be spread from person-to-person through health care workers or patients. Nasal colonization can
lead to auto-infection.
Incubation period: Onset of symptoms after consuming contaminated food is usually 30 minutes to 8 hours. Colonies of S.
aureus can be carried for an undetermined amount of time; some individuals may carry it chronically, and some may
carry it intermittently.
Communicability: Communicable period is as long as a purulent lesion is present or carrier state persists.
Disinfectants: Susceptible to 70% ethanol, 1% sodium hypochlorite.
Physical inactivation: Enterotoxins are resistant to temperatures that would destroy the bacilli.
Sensitive to dry heat treatment of 160-170oC for at least an hour, but not to moist heat treatment.
Survival outside host: Survives on carcasses and organs (up to 42 days), floors (less than 7 days), glass (46 hours),
sunlight (17 hours), UV (7 hours), meat products (60 days), coins (up to 7 days), skin (30 minutes to 38 days) .
Sources/specimens: present in CSF, joint aspirates, blood, abscesses, aerosols, faeces, and urine.
Primary hazards: Trauma of cutaneous barrier, parenteral inoculation, direct implantation of medical devices (i.e.
indwelling catheters and IVs), ingestion of infected material, and contact with aerosols.
Special hazards: Contaminated request forms that have been wrapped around specimen containers.
Direct contact with open cuts and lesions of skin.
Streptococcus pyogenes
Clinical manifestation: sore throat, Scarlet fever, impetigo and pneumonia. Septicemia, otitis media, mastitis, sepsis,
cellulitis, erysipelas, myositis, osteomyelitis, septic arthritis, meningitis, endocarditis, pericarditis, and neonatal infections
,Streptococcal toxic shock syndrome, acute rheumatic fever, post-streptococcal glomerulonephritis ,and necrotizing
fasciitis
Infectious dose: Unknown.
Mode of transmission: Transmission via respiratory droplets, hand contact with nasal discharge and skin contact with
impetigo lesions are the most important modes of transmission.
Incubation period: The incubation period is usually 1-3 days.
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Communicability: If untreated, patients with streptococcal pharyngitis are infective during the acute phase of the illness,
usually 710 days, and for one week afterwards; However, if antibiotics are used, the infective period is reduced to 24
hours
Disinfectant: This bacterium is susceptible to 1% sodium hypochlorite, 70% ethanol.
Physical inactivation: Bacteria are susceptible to moist heat (121 ºC for at least 15 minutes)
Survival outside host: can survive on a dry surface for 3 days to 6.5 months.
Sources/specimens: Respiratory specimens, skin lesions, blood, sputum and wound exudates contain the infectious agent.
Primary hazards: Inhalation of infectious aerosols and contamination of mucocutaneous lesions are the primary hazards
associated with working with this pathogen.

Mycobacterium tuberculosis
Clinical manifestation: present with cough, weight loss, night sweats, low-grade fever, dyspnea, lymphadenopathy, chest
pain, pneumonia, pleural effusion, meningitis.
Infectious dose: M. tuberculosis has a very low infectious dose. The ID50 is estimated to be <10 bacilli in humans.
Mode of transmission: Transmission can be nosocomial or airborne (inhalation of droplet nuclei carrying M. tuberculosis,
which are generated when patients with tuberculosis cough, exposure to autopsy material, and percutaneous
transmission (direct injury to the skin and mucous membranes through breaks in skin.
Incubation period: 4-6 weeks. For latent TB infections, 5% of patients develop an active infection within 2 years.
Communicability: Highly communicable.
Disinfectant: 0.05 % to 0.5% sodium hypochlorite can be used for surface disinfection. Higher concentrations of chlorine
are required for efficacy against M. tuberculosis.
Physical inactivation: sensitive to moist heat (121°C for at least 15 min).
Survival outside host: can survive for months on dry inanimate surfaces.
Sources/specimens: Sputum, gastric lavage fluids, cerebrospinal fluids, urine or lesions from a variety of infected tissues.
Primary hazards: Nosocomial transmission of the bacteria while working with patients or during handling of clinical
specimens, exposure to infectious aerosols generated during manipulation of cultures, accidental parenteral inoculation.
Special hazards: Bacilli can survive in heat-fixed smears and may be aerosolized during the preparation of frozen stocks
or during manipulation of cultures.
Trichomonas vaginalis
Clinical manifestation: T. vaginalis is generally restricted to the genitourinary tract by the host's immune system.
Mode of transmission: Commonly spread through sexual contact with vaginal or urethral discharges of infected persons, and
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transmission of organisms via artificial insemination of infected cryobanked semen is also possible. has been observed in
cases involving contaminated douche nozzles, moist wash-clothes, specula, or toilet seats.
Incubation period: Ranges from 3 - 28 days with an average of 7 days
Communicability: Infection can persist for a significant period of time in asymptomatic cases, from months to years.
Disinfectant: Susceptible to 1% sodium hypochlorite, and 70% ethanol.
Physical inactivation: Inactivated below pH 5. Organisms cannot survive long (several hours) in dry conditions.
Survival outside host: The organism grows best at 37°C, and specimens in urine should be considered viable for only 30
minutes to avoid false negatives.
Live T. vaginalis have been found in swimming pool water, in urine, and semen after up to 6 - 24 hours and up to 30 - 45
minutes when exposed to air.
Source /Specimens: Vaginal and urethral secretions, urine, human semen.
Primary hazards: Droplet exposure to mucous membrane, accidental parenteral inoculation and sexual transmission.

Hand Washing
Hand Washing Facts
-Routine cleaning of hands is a very important step to reduce self-infection in the laboratory.
-You should clean your hands:







After removing gloves or working with biohazards/human specimens.
When leaving the lab.
Before eating.
After touching a patient.
Before using the restroom.
After using the restroom.

Proper Hand Washing Technique
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Wet your hands with clean, running water (warm or cold), turn off the tap, and apply soap.
Lather your hands by rubbing them together with the soap. Be sure to lather the backs of your hands, between
your fingers, and under your nails.
Scrub your hands for at least 20 seconds.
Rinse your hands well under clean, running water.
Dry your hands using a clean towel or air dry them.
Turn off the tap with your elbow or wrist or paper towel

Disinfection


Antiseptic - Chemical germicide formulated to be used on skin or tissue (example-70% alcohol).



Detergent–basically soap, a cleaning agent that has wetting-agent and emulsifying-agent properties and can be
used to remove organic material prior to disinfection.



Disinfection - Process that eliminates nearly all forms of disease-causing microorganisms (viruses, bacteria, or
pathogenic fungi, but not necessarily spores) on inanimate surfaces (example – wiping down a benchtop with
diluted bleach).



Tuberculocide –A disinfectant that can kill M. tuberculosis under certain usage conditions (example—2%
bleach/0.1% sodium hypochlorite)

If you have a spill or are decontaminating something that has organic material present (blood, serum, plasma, fetal calf
serum) your disinfectant will not work as effectively.
1- first absorb the material with a disinfectant soaked towel,
2- Then clean with a soap solution to remove the organic material,
3- Then disinfect again with something like 2-10% bleach (O.1% sodium hypochlorite- 0.5% sodium hypochlorite).
Bleach solutions should be made daily since they degrade over time and may not be as effective as when freshly made.
Any time bleach solutions are used to disinfect biosafety cabinet or other stainless-steel equipment, they should be wiped
afterwards with 70% alcohol (isopropanol IPA) or distilled water so that they do not corrode from the bleach.
For “clean conditions”:
=1g/L=1,000ppm=0.1% NaOCl
Use: Benchtops, BSCs
Bleach Dilution: 20 ml in 980 ml water
(2% bleach)
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For “dirty” conditions:
=5g/L=5,000ppm =0.5% NaOCl
Use: Spills, liquid waste decontamination
Bleach Dilution: 100 ml in 900 ml water (or waste)
(10% bleach)

Mikrobac forte is a surface disinfectant.
Composed of ammonium chlorides.
For Bacteria- yeast- mycobacterium tuberculosis- virus (incl. HBV, HIV, HCV) adenovirus and rotavirus
Surfaces: Metals, Stainless steel and Plastics.
Supplied as a concentrate.
Completely wet the washable surfaces (e.g. floors) to be disinfected with a sufficient amount of solution. Wipe surfaces
with a cloth soaked in water (at least drinking water quality) after the exposure time (1 hour exposure time).

Anios gel for hygienic disinfection by hand rubbing.
Composed of 70% ethanol, gel and water.
For bacteria, yeast, tuberculosis, viruses; adenovirus, rotavirus, HIV-1, influenza virus H1N1. Hand gels are not effective
against spore-formers such as Clostridium difficile.
Ready to use.
Apply and rub until completely dry, do not rinse.
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Pau qnem PuqoaeoPta EorP lano rPPE)
Gloves
-Wear whenever handling human samples or infectious agents.
-Gloves protect non-intact skin and protect skin from chemicals.
-Inspect before use.
-Change frequently.
-Wash hands after damage or whenever removed.
-Don’t reuse disposable gloves.
Types of Gloves:
Latex:
Inexpensive.
Not good with solvents.
Allergy concerns.
Nitrile:
Puncture resistant.
Better with solvents.

Cut resistant gloves
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Good for handling glassware or biowaste.

How to avoid glove allergies:
-Rinse hands thoroughly after washing with soap and water to ensure soap is removed.
-Use powder free gloves or hypoallergenic gloves.
-Never touch your eyes with gloves on.
-Use cheaper pvc gloves for cleaning lab, moving supplies, etc.

Mucous membrane protection:
Safety glasses with side shields.
-Routine use for human samples and chemical work
-Additional protection for contact lenses
Masks
-Can provide splash protection
-Can protect health care workers from patient
-Can protect patient from health care worker

Facial protection
-Used when splash, spray, droplets are anticipated
-Goggles with masks, chin-length face shields, visor/mask combination, Plexiglas shields
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face shields

Plexiglas shields

Precautions in the use of autoclaves.











Responsibility for operation and routine care should be assigned to trained individuals.
A preventive maintenance program should include regular inspection of the chamber, door seals and all gauges
and controls by qualified personnel.
The steam should be saturated and free from chemicals that could contaminate the items being sterilized.
All materials to be autoclaved should be in containers that allow ready removal of air and permit good heat
penetration; the chamber should be loosely packed so that steam will reach the load evenly.
A small quantity of liquid may need to be added to autoclave bags to increase steam penetration within the bag
(e.g., bags of gowning materials).
Autoclaving large quantities of liquids for decontamination purposes are not recommended, due to the danger of
steam burns. Liquids can usually be more safely decontaminated by chemical disinfection.
Operators should wear suitable gloves for protection when opening the autoclave, even when the temperature
has fallen below 80 °C. Waterproof aprons are also recommended for protection against steam burns.
Before initial use, autoclaves should be “profiled” via an engineering study to determine the appropriate run
cycles, time, placement and number of bags for effective decontamination.
Biological indicators should be placed at the centre of each load.
Care should be taken to ensure that the relief valves of pressure cooker autoclaves do not become blocked in the
load.

Flow Cytometry
Risks
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The risks of flow cytometry are three fold:
o One risk is in the sample preparation of material that is being tested
 Always prepare samples in the BSC and observe good biosafety practices
 Require information on the nature of the material to be run to be able to assess the risks of using
unfixed cells
o The second risk is the potential for aerosol formation in the running of the machine
o The third risk is the handling of biohazardous wastes
It is best, whenever the experiment permits, to fix samples before analysis.
o Fixing the cells will greatly reduce the risk of exposure to the material, but may not remove all potential
risks.
o Therefore, PPE should always be worn when cell sorting, whether cells are fixed or not.
Most newer flow cytometers (cell sorters) are enclosed or designed to be run inside the biosafety cabinet.
If the equipment is older and is not equipped with safety features such as negative pressure and aerosol
collection, the operator should wear additional PPE (PAPR) and use it in a negative pressure room.
Only experienced and well-trained operators should perform potentially biohazardous cell sorting.

Unfixed cells



After running unfixed samples, the sample lines should be decontaminated by running a disinfectant, such as
dilute bleach (2%), through the machine.
The contents of the waste container should be decontaminated by the addition of disinfectant before disposal
in compliance with your institution's guidelines (adding full strength bleach to the waste to make a final
dilution of 10% bleach, allow to sit for 30 minutes before sewering).

Aerosol formation
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There is a risk of aerosols containing biological particles being created from the stream emerging from the
flow cell of a cell sorter. An aerosol may be created whether the instrument is actually sorting or not. There is
an increased probability of aerosol formation during sorting, particularly if something goes wrong, for
example, dirt in the flow chamber orifice.
Instrument failures such as clogged sort nozzle or air in the fluidic system can drastically increase aerosol
formation.
While samples are being analyzed or sorted, the door to the sorting chamber should be closed. Some
instruments permit the application of a slight negative pressure to prevent droplets escaping into the
laboratory. This should always be switched on.

Incubator




Water baths and humidification pans in CO incubators can harbor bacteria, algae, and fungi that become
aerosolized when the water bath lid or incubator doors are opened. These aerosols can contaminate cultures and
the environment
How often should you clean your incubator?
-Depends on usage, but at least once a month.
-Clean immediately after a spill or breakage.



What should be used to clean the incubator?
-Wash all removable parts with soap and water.
-Autoclave trays and pans
-Clean all surfaces with 70% ethanol (strong disinfectants can damage cell culture).
-Pay attention to the gaskets, which can harbor mold/algae
-Wipe down exterior with a soft cloth, disinfect knobs and handles



What kind of water should be used?
-Use distilled water, if possible.
-Not tap water, which will damage the surfaces if it has chlorine in it.

 Should I add disinfectant to the water?
-No chlorine or strong disinfectants, which can damage the surface and kill cell culture.
Try an algicide or a copper coin!

15

Cleaning the Microscope





Dust should be cleaned off with a soft brush
Clean smudges, fingerprints, oils, etc from the lens with clean lens paper or a soft
clean cloth moistened with a small amount of absolute alcohol-ether mixture.
Clean the microscope body and stand using a moist, soft cloth with a small
amount of detergent.
Use water only on plastic surfaces.

Unfixed specimens for microscopy:
-disinfect the stage, eyepieces, knobs and any other contaminated parts daily.
-Select a disinfectant that will be noncorrosive to the microscope and appropriate for
potential infectious agents.
Slide preparations:
-avoid waving slides in the air or using electric fans at an open bench to air-dry slides.
Hemocytometer
-Use extreme caution when using glass hemocytometers and glass coverslips to avoid
punctures from glass shards. Plastic hemocytometers are commercially available and
offer repeatable and reliable measurements and analysis. Several hemocytometer
designs eliminate the use of coverslips and allow for exact volume control.

Transport of specimens within the facility
Primary specimen containers:
Specimen containers may be of glass or preferably plastic
No material should remain on the outside of the container. Containers should be
correctly labeled to facilitate identification.

16

Secondary containers:
such as boxes, should be used, fitted with racks so that the specimen containers remain
upright. The secondary containers may be of metal or plastic. They should be regularly
decontaminated by autoclave.
The specimens should be labeled with a biohazard symbol in case of spills or other
incidents.
The person transporting the samples should be wearing gloves and disinfect the outside
of the vial before placing in the rack, and then wipe down the outside of the transport
box as well. Once the outside of the transport box is disinfected, it can be transported
between rooms without wearing gloves, as PPE should not be worn outside the
laboratory.

Opening packages
Primary specimen containers should be opened in a biological safety cabinet.
Disinfectants should be available.

Use of pipettes and pipetting aids











A pipetting aid must always be used. Pipetting by mouth must be prohibited.
All pipettes should have cotton plugs to reduce contamination of pipetting
devices.
Air should never be blown through liquid containing infectious agents.
Infectious materials should not be mixed by alternate suction and expulsion
through a pipette.
Liquids should not be forcibly expelled from pipettes.
Contaminated pipettes should be completely submerged in a suitable
disinfectant contained in an unbreakable container. They should be left in the
disinfectant for the appropriate length of time before disposal.
A discard container for pipettes should be placed within the biological safety
cabinet, not outside it.
Syringes fitted with hypodermic needles must not be used for pipetting.
To avoid dispersion of infectious material dropped from a pipette, an absorbent
material should be placed on the working surface; this should be disposed of as
infectious waste after use.

Separation of serum
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Only properly trained staff should be employed for this work.
Gloves and eye and mucous membrane protection should be worn.
Splashes and aerosols can only be avoided or minimized by good laboratory
technique. Blood and serum should be pipetted carefully, not poured. Pipetting
by mouth must be forbidden.
After use, pipettes should be completely submerged in suitable disinfectant.
They should remain in the disinfectant for the appropriate time before disposal
or washing and sterilization for reuse.





Discarded specimen tubes containing blood clots, etc. (with caps replaced)
should be placed in suitable leak-proof containers for autoclaving and/or
incineration.
Suitable disinfectants should be available for clean-up of splashes and spillages

Use of centrifuges
















Centrifuges should be operated according to the manufacturer’s instructions.
Centrifuges should be placed at such a level that workers can see into the bowl
to place buckets correctly.
Centrifuge tubes and specimen containers for use in the centrifuge should be
made of thick-walled glass or preferably of plastic and should be inspected for
defects before use.
Tubes and specimen containers should always be securely capped for
centrifugation.
The buckets must be loaded, equilibrated, sealed and opened in a biological
safety cabinet.
Buckets should be paired by weight and, with tubes in place, correctly balanced.
Distilled water or alcohol (propanol, 70%) should be used for balancing empty
buckets. Saline or hypochlorite solutions should not be used as they corrode
metals.
Centrifuge rotors and buckets should be inspected daily for signs of corrosion
and for hair-line cracks.
Buckets, rotors and centrifuge bowls should be decontaminated after each use.
After use, buckets should be stored in an inverted position to drain the balancing
fluid.
For use with infectious or potentially infectious materials, a small centrifuge
unit (e.g. micro centrifuge) should first be tested with dry ice or a smoke stick to
verify containment. Place the centrifuge in the back of the BSC and run with
non-infectious materials for this test. Alternatively, a HEPA-filtered centrifuge
enclosure could be used.
If a leak is noted when opening a centrifuge, close it immediately to prevent
aerosols from dispersing. Notify other occupants of the room that there has been
a spill in the centrifuge (generally the room will be evacuated, based on the
material involved). Wait at least 15-30 minutes before opening and removing
contents to a BSC for disinfection. Depending on the materials involved,
consider the use of additional PPE, such as an N-95 respirator, for clean-up.
Follow centrifuge spill cleanup procedures to decontaminate the centrifuge.

Opening specimen tubes and sampling contents
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Specimen tubes should be opened in a biological safety cabinet.
Gloves must be worn. Eye and mucous membrane protection is also
recommended (goggles or face shields).
Protective clothing should be supplemented with a plastic apron.
The stopper should be grasped through a piece of paper or gauze to prevent
splashing.

Avoiding the dispersal of infectious materials (Bacterial culture)









In order to avoid the premature shedding of their loads, microbiological transfer
loops should have a diameter of 2–3 mm and be completely closed. The shanks
should be not more than 6 cm in length to minimize vibration.
The risk of spatter of infectious material in an open Bunsen burner flame should
be avoided by using an enclosed electric micro-incinerator to sterilize transfer
loops. Disposable transfer loops, which do not need to be re-sterilized, are
preferable.
Care should be taken when drying sputum samples, to avoid creating aerosols.
Discarded specimens and cultures for autoclaving and/or disposal should be
placed in leakproof containers, e.g. laboratory discard bags. Tops should be
secured (e.g. with autoclave tape) prior to disposal into waste containers.
Working areas must be decontaminated with a suitable disinfectant at the end of
each work period.

Hypodermic Needle Use
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Avoid using hypodermic needles if possible. Hypodermic needles should only be
used for inoculation of people or animals, drawing blood from people or animals,
or withdrawing liquid from a rubber stopper.



If possible, eliminate the use of the hypodermic needle or substitute a safer
device, such as a safe needle or safe syringe. Often, a blunt tip needle can be
used for tasks such as syringe filtration.



Do not recap or clip needles. If recapping is necessary, use a one-handed
technique.



You should not pipet with a syringe and hypodermic needle.



Use a needle-locking type of syringe to prevent separation of needle and syringe,
or use a disposable type where the needle is an integral part of the syringe unit.



Use good laboratory techniques, e.g.: — fill the syringe carefully to minimize air
bubbles and frothing of inoculum — avoid using syringes to mix infectious
liquids; if used, ensure that the tip of the needle is held under the surface of the
fluid in the vessel and avoid excessive force — wrap the needle and stopper in a
cotton pledget moistened with an appropriate disinfectant before withdrawing
the needle from a rubber-stoppered bottle — expel excess liquid and air bubbles
from the syringe vertically into a cotton pledget moistened with an appropriate
disinfectant or into a small bottle containing cotton.



Use a biological safety cabinet for all operations with infectious material.

Autoclave after use and ensure proper disposal.
If a disposable needle and syringe unit is used, do not disassemble prior to
autoclaving.

Safe Use of the Biosafety Cabinet







Turn on the BSC, check the gauges to ensure proper function.
decontaminate the BSC work surface, side walls and inner back walls
decontaminate the items required for the experiment and load only these items
into the BSC.
Do not overload the BSC – add only the items needed.
Allow the work zone air to be removed for a few minutes before work.
Adjust chair height so that you are looking down onto the work surface through
the glass (which serves as a splash barrier).

Operation of the BSC:













Do not obstruct the front or back air grilles
Work as far inside the cabinet as possible
Minimize arm movement; make slow movements to avoid disrupting cabinet
airflow
When withdrawing arms from the BSC, decontaminate or remove gloves, pull
arms straight out of the cabinet
Minimize external airflow disturbances.
Work from “clean to dirty”.
Biohazard collection bags and discard container with disinfectant should be
placed inside the cabinet instead of outside.
Use absorbent pads on the work surface where appropriate to minimize aerosol
generation.
Close waste containers; decontaminate all items before removing them from the
BSC
Decontaminate the BSC walls and work surface when finished
Place aerosol-generating instruments (centrifuge, blender, vortex mixer) in the
rear of the BSC but do not block the rear ventilation.
Clean materials should be at least 150 mm away from aerosol generating objects
to minimize the chance for cross contamination.

Spills of potentially biohazardous material
-Report all potentially biohazardous spills to the lab supervisor as soon as possible.
-Any person who has an overt exposure to potentially biohazardous material must
report to the medical provider.
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General Cleanup Procedure


Move away from the area to avoid breathing any aerosols that may have been
generated by the spill.



Avoid contaminating surrounding areas by decontaminating or removing
contaminated shoes or clothing.



Wash or rinse the affected area immediately and seek medical attention.



Change gloves/lab coat if contaminated: don gloves, safety glasses and a lab coat
if not already wearing them.



Carefully soak up the bulk of the liquid with absorbent material (paper towels,
absorbent granular material or silica gel). Since most disinfectants are less
effective in the presence of organic materials, e.g., blood serum, etc., the bulk of
the spill should be absorbed prior to disinfection.







Dispose of all contaminated materials in a biowaste bag.
Clean the spill of all visible material using an aqueous detergent (Note: the
purpose of the detergent is to remove the proteinaceous material that can
inactivate a disinfectant.)
To disinfect, wipe the spill site using an approved disinfectant, such as
0.1%sodium hypochlorite.
Clean and disinfect any furniture or equipment that may have been
contaminated in the spill

Spills involving sharps or concentrated infectious materials.
-See General cleanup procedure.
-Allow the disinfectant at least 15 minutes of contact time on the spill.
-Use tongs, forceps cardboard “pushers” or some other mechanical
means to remove sharps and place in a biohazard sharps container.
DO NOT USE HANDS
-Carefully soak up the bulk of the liquid with absorbent material (paper towels,
absorbent granular material or silica gel). Care should be taken when soaking up the
liquid, since glass shards may still be present. Since most disinfectants are less effective
in the presence of organic materials, e.g., broth, etc., the bulk of the spill should be
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absorbed prior to disinfection.
-Clean and disinfect any furniture or equipment that may have been contaminated in the
spill.

Spills occurring inside a biological safety cabinet.


After the spill occurs, close up all materials, remove outer pair of gloves, and
slowly remove hands from the biological safety cabinet (BSC).



Leave the BSC on. Do not remove anything from the unit.



Change gloves/lab coat if contaminated: don gloves, safety glasses and a lab coat
if not already wearing them.



Carefully soak up the bulk of the liquid with absorbent material (paper towels,
absorbent granular material or silica gel). Since most disinfectants are less
effective in the presence of organic materials, e.g., broth, media with FCS, etc., the
bulk of the spill should be absorbed prior to disinfection.



Dispose of all contaminated materials in a biowaste bag.



Clean the spill of all visible material using an aqueous detergent



To disinfect, wipe the spill site using an approved disinfectant, such as 0.1%
sodium hypochlorite. (For a complete list of approved disinfectants, see the
Disinfection Procedure).



Disinfect all materials and equipment inside the BSC, before removing them from
the unit. Disinfect all interior surfaces of the BSC.



The working surface of the BSC should be removed and the plenum underneath
should be wiped down with a disinfectant, as well as the underside of the work
surface, before re-assembling.

Tissue Culture
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Any cell line that is known to be infected with an agent should be handled at the
biosafety level of the agent.
It is recommended that all human cell lines, even those that have been tested, be
handled at BSL-2.
Never mouth pipet tissue culture
Work from “clean” to “dirty” to avoid contaminating clean materials
Do not lay pipets or caps down on the work surface
Hold the lid over the plate or petri dish to reduce the direct impaction of
downward air.

-Remember, you should have your required items in the BSC when you start
work and have a pan of disinfectant for discarding used pipets and tubes
inside the BSC

Safe Use of the Vortex Mixer with Biological Materials
Cautions:
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Vortex mixers generate aerosols – if you are vortexing potentially biohazardous
materials or human samples, the vortex mixer should be used inside the BSC.



Do not use glass tubes on the vortex mixer – if they shatter or drop and break
they present an exposure risk to the user.



Never operate the unit without the shaking head securely attached.



Always wear shatterproof eye protection.



Tie up long hair and avoid loose-fitting clothing which could get caught in the
mechanism.



Do not use or mix solvents and flammables on or near the mixer.



Follow manufacturer’s instructions for cleaning and repair

Operation of the Vortex Mixer:
•
•

Place the unit securely on the surface, making sure all feet are securely attached.
Do not operate near the edge of the bench where vibrations could cause the mixer to
move to the edge and fall.

•

Ensure containers are properly sealed.

•

Place finger on top of tube to ensure lid does not dislodge.

•

•
•

After shaking, delay opening container to allow aerosols to settle or open container in
a biosafety cabinet or fume hood (as appropriate).
Personal protective equipment required: lab coat, safety glasses, and gloves.
Make sure that the liquid does not come into contact with the power cable or the
electrical parts inside the unit.

-Plastic tube only
-Wear gloves!
-Finger on top of tube

24

o
o
o
o
o
o



20






25


70





0.1

2

.
1
2
0.1

10 2

3
0.5

IPA

70

0.1

2

26

1000

980

20

1

0.5

10

HCV

HIV

5000

900

5

100

HBV

70
HIV-1




H1N1




27








28






-

1

-

2

-

29

3

-








80



30



(flowcytometry


o



o
o








2

10
30

31








1


2


70






32

3


4








-

-

33

-










34



















70






35



HEPA

30

15
N95







3 2



6






36









.












37
























38







0.1


-

-

-

39










0.1







-

40

-

.

Vortex Mixer

41











-

42

References:
1. Biosafety in Microbiological and Biomedical Laboratories, 5th Edition, 2009:
http://www.cdc.gov/biosafety/publications/bmbl5
2. Pathogen Safety Data Sheets and Risk Assessment, Government of Canada:
https://www.canada.ca/en/public-health/services/laboratory-biosafetybiosecurity/pathogen-safety-data-sheets-risk-assessment.html
3. Laboratory Biosafety Manual, 3rd Edition, 2004:
http://www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf?ua=
1
4. Information on Biosafety Cabinets, the Baker Company:
https://www.bakerco.com/products?tid_1=9&tid_2=All&tid=All&tid_3=All
5. Clean Hands Count for Healthcare Providers, U.S. Center for Disease Control:
https://www.cdc.gov/handhygiene/providers/index.html
6. Best Practices for CO2 Incubator Maintenance, American Laboratory, July 22,
2016: http://www.americanlaboratory.com/914-Application-Notes/189342Best-Practices-for-CO2-Incubator-Maintenance/
7. Safety & Maintenance, Microscope.com:
https://www.microscope.com/education-center/microscopes-101/safety-andmaintenance/

43

