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MY HELPFUL ASSISTANT



HEALTHCARE (CLINICAL) WASTE
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TO MAKE IT SAFETO MAKE IT SAFE

Reduce the apparent numbers or 
activity of pathogens so that no 

additional precautions are needed to 
protect workers or the public against 

infection by the waste

WHY TREAT HEALTHCARE WASTE?
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To Remove the potential for Infection



TREAMENT OF HEALTHCARE WASTE 
IN THE PAST
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NOW – SEVERAL ALTERNATIVE TECHNOLOGIES 
HAVE BEEN DEVELOPED



Alternative technologies do not completely destroy 
the waste

How do we know if this residue is safe?

We put Biological Indicatorsin the waste 
during treatment and see if they are killed
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What BIs should we use?

• For adequate treatment of Healthcare waste:

STAATT LEVEL III must be demonstrated

• Inactivation of bacteria, fungi, viruses, parasites, mycobacteria       
to 6 log10 (99.9999% killed) and spores to 4 log10 (99.99% killed)

• In other words if there are 10,000 spores tested, no more than 1
should survive treatment
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Biological Indicators were defined by: 
State and Territorial Association on 

Alternate Treatment Technologies (STAATT)



• Bacterial spores

• Mycobacteria

• Viruses      (Nonlipid -
Polio)

• Fungi

• Vegetative bacteria

• Viruses   (HIV,  Hepatitis B, 
Herpes)

Why use Spores?

RESISTANCE 
TO KILLING 9

(Hardest to kill by far!)



WHAT ARE SPORES?

Bacteria are like  flowers,
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Spores are like seeds!



SPORE TEST STRIPS

1,000,000 SPORES PER STRIP

SPORE TEST SOLUTION

1,000,000,000 SPORES PER ml
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SELF CONTAINED SPORE TESTS



A written testing protocol should be prepared and 
discussed with the Licensing Authority 

(Environment Agency in the UK) before any 
testing begins, to ensure it meets the 

requirements

ALWAYS do this!

EACH TECHNOLOGY REQUIRES A 
SLIGHTLY DIFFERENT APPROACH
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• HEAT DISINFECTION

• AUTOCLAVING
• CHEMICAL DISINFECTION

• IRRADIATION
• ENCAPSULATION

ALTERNATIVE TREATMENT 
TECHNOLOGIES
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Waste Treatment

TREATMENT CHAMBER
WASTE DISPOSAL

SPORES SPORES

LAB TESTING



Spore Strips are used

Heat Disinfection Continuous feed system
May use steam, microwaves or hot oil to heat the waste)
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DESIGNER SPORE CARRIER
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MORE SPORE CARRIERS
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PUTTING SPORE CARRIERS INTO THE SYSTEM

BOB
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DIVERTING WASTE TO COLLECT SPORE CARRIERS

BOB

17



COLLECTING SPORE CARRIERS AFTER TREATMENT

THERE’S ONE!
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RECOVERING SPORE STRIPS FROM SPORE 
CARRIERS AFTER COLLECTION
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SPORE STRIP INTO CULTURE 
BROTH
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DILUTIONS ONTO CULTURE 
PLATES 

CULTURE BROTHS AFTER 
INCUBATION

CULTURE PLATES AFTER 
INCUBATION



Autoclave Heat Treatment system

Spore Strips are used

26



27



SOMETIMES THE WASTE IS MELTEDRECOVERING THE SPORE TESTS 

REQUIRING DESPERATE 
MEASURES TO RECOVER 

THE SPORES



Spore Suspensions are used

Liquid Chemical Treatment system
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Treated waste is collected, weighed and spores extracted
In the same way as spore strips
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Solid Chemical Treatment system

Special Spore Strips are used
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Making special Spore Strips (A4 size)
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• PARAMETRIC MONITORING:
Oil/Steam temperatures
Pressure
Waste temperatures
Auger speed/Holding time 
Waste throughput

NON-MICROBIOLOGICAL 
MONITORING

• TIME/TEMPERATURE INDICATORS
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TEMPERATURE RECORDING



COLOURIMETRIC TIME/TEMPERATURE 
INDICATORS
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LANDFILL

RECYCLING

DISPOSAL OF TREATED HEALTHCARE WASTE
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SEARCHING THROUGH THIS LOT IS NO FUN



SOME THINGS FOUND WHILST SEARCHING TREATED WASTE FOR SPORE TESTS



This is where I stand to do the testing

This is where the roof leaked!

TESTING ISN’T AS GLAMOROUS AS YOU MIGHT THINK



However, when it comes to waste –
there are worse jobs! 



THANK YOU FOR LISTENING

malcolm.holliday@nuth.nhs.uk
malcolm.holliday@hpa.org.uk
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