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• The healthcare sector is responsible 
for ~4% of global carbon emissions

• Approximately 6–10% of national 
health system emissions come from 
medical devices

• In the UK, strong emphasis on 
decarbonization

• Most carbon emissions embedded in 
“scope 3” emissions 

Why are we interested in medical waste?



Why are we interested in medical waste?

• From 1 April 2022, all NHS 
procurements will include 
a minimum 10% net zero 
and social value weighting.

• From April 2028, new 
requirements will be 
introduced overseeing the 
provision of carbon foot 
printing for individual 
products supplied to the 
NHS. The NHS will work 
with suppliers and 
regulators to determine 
the scope and 
methodology.



Research: Diagnostic waste flows Sierra Leone

Qualitative research: Mapping 
the life-cycle of diagnostic 
devices

Surveys: Waste management 
infrastructure at point of 
testing 



Key findings
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• LFAs used at every level of health 

system, laboratories and clinics

• 47% of Community Health Centres

had functioning incinerators

• Segregated health care waste was 

re-mixed at point of discard

• Mixed health care waste was 

openly burned, buried, or sent to 

landfill. 

Street, A., Vernooij, E., & Rogers, M. H. (2022). Diagnostic waste: whose responsibility?. Globalization and Health, 18(1), 30.
Street, A., Vernooij, E., Koker, F., Baxter, M. S., Bah, F., Rogers, J., ... & Ansumana, R. (2023). The “ready-to-hand” test: Diagnostic availability 
and usability in primary health care settings in Sierra Leone. PLOS global public health, 3(2), e0000604.



Key Lessons

• Global health system prioritises single-use 

devices and deprioritizes waste infrastructure

• Costs of diagnostic waste are ‘externalized’ 

to users

• Focus on ‘speed’ and ‘access’ removes 

incentives for manufacturers, regulators, 

policy makers to consider impact of waste.
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Research: Material components of LFAs
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Wöhrle, M.-L., Street, A., & Kersaudy-Kerhoas, M. (2025). Mass of 

components and material distribution in lateral flow assay kits, WHO 

Bulletin 103 : 236–246. http://dx.doi.org/ 10.2471/BLT.24.292167

• 22 Covid-19 LFAs

• Manually 

deconstruct 

• Weigh components



Key findings

9Packaging made up on average 

57% of the whole test kit weight

Wöhrle, M.-L., Street, A., & Kersaudy-Kerhoas, M. (2025). Mass of components and 

material distribution in lateral flow assay kits, WHO Bulletin 103 : 236–246. 

http://dx.doi.org/ 10.2471/BLT.24.292167

Large weight variations between 

kits
Large variations in plastic ‘weight 

share’ 
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Wöhrle, M.-L., Street, A., & Kersaudy-Kerhoas, M. (2025). Mass of components and material distribution in lateral 

flow assay kits, WHO Bulletin 103 : 236–246. http://dx.doi.org/ 10.2471/BLT.24.292167
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Key lessons

• Lower waste options are available on 

market

• Easy wins available in packaging

• Case for including environmental criteria in 

TPPs

• Shift responsibility from the user to the 

regulator and manufacturer

• Role for procurement



Research: Materials analysis
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Materials data not 
publicly available

Use Fourier-Transform 
Infrared spectroscopy  
(FTIR) to identify 
materials

Deconstruct devices 
into individual material 
components



25/03/2026 After the Single Use 13

Polyethylene

Paper, Smithsonite

Polyethylene 
terephthalate, Cotton

Polyethylene 
terephthalate 

Polyethylene 
terephthalate

Polystyrene Phonolite

Polyvinyl Chloride, Calcite

Polystyrene

polypropylene

Polyethylene terephthalate, polyethylene

Paper, Ethylene/acrylic acid 
copolymer, Polyethylene

Polyethylene, 
Metal

Polyethylene

Polyethylene

Polyethylene

Polyethylene

PaperNitrocellulose, 
Ethylisonicotinate
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Paper, Bisphenol 
Copolymer, Calcium 

Carbonate

Polyethylene 
terephthalate

Key findings
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Key findings

• 20 components and 6 different plastics
• Presence of harmful materials and 

additives (PVC, Bisphenols, Polystyrene)
• Complex harmful packaging

Research carried out with Millie Marriott 
Webb and Alexandra Grosse
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• Materials data is not publicly available

• Harmful materials – an issue beyond wet 

chemistry (e.g. GTC) and not confined to 

point of disposal. 

• Rationale for materials not always self-

evident

• Data can be fed into Life Cycle Analysis

• Need to expand analysis from ‘device’ to 

‘procedure’

Key lessons



• Studies predominantly done in high-income countries (50%), followed by lower-middle-
income (26%), upper-middle-income (20%), and low-income (5%) (Slutzman, 2023)

• Objectives for conducting the audit (all but 21 publications cited more than one reason):
• To improve local waste sorting policies or practices (74%)

• To reduce waste generation (45%)

• To inform regulatory policy development (42%)

• To increase or implement waste diversion (34%)

• To save money on waste costs (31%)

• Over 30 additional reasons identified including: quantifying greenhouse gas emissions, gathering inputs for 
LCA, creating waste prediction model, and quantifying total amounts of wastes

• Quantifying waste generation can provide the robust data that is currently lacking to 
enable effective implementation of waste reduction strategies at the financial, logistical, 
and legal levels.

Measuring Laboratory waste

2398 studies 

screened

156 studies 

included

A meta-analysis by Slutzman et al, 2023



Waste audits

Use-based Procurement-based Public data-based

Access Difficult Difficult Easy

Safety risk High Low No risk

Costs High Low Low

Time duration High Medium Low

Accuracy High Medium Medium

Disruption to services High Low Low - None

Animated slide



Public data-base waste audit
Starting point: UKCAS document

• Public document

• Listing all assays in any UKCAS 

accredited lab

• Updated every year



1. Extract all 
individual assays

2. Consult SOPs and 
manufacturer 
instructionsUKCAS document

3. List single-use 
items for all assays

4. Produce heat 
map of single-
use diagnostic 
consumable for 
the lab



Microscope slide cover slip Pipette tip Inoculation loop Agar  plate Spreader Transfer pipette Cartridge/cassette Cuvette Reagent strip
Solid Phase 
Receptacle Dilution cup Centrifuge tube Microassay strip Microwell Strip

Culture media 
bottle ID Card Inoculum tube Sterile  swab AST card PCR plate Deep well plate Plate seal

Curved cytology 

brush

Round bottom 

microcentrifuge 

tube VITEK MS glass bead tube Aspirator tip container
Reconstitution 

collar glass vial IC bottle  and cap
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Detection and characterisation of micro-organisms of clinical significance Human samples (swabs, fluids, tissues, urine) 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

General isolation and characterisation of microorganisms of clinical 

significance

Swabs from eyes, wounds, mouth, nose, throat, ears, genital sites and 

intrauterine contraceptive devices 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Detection of cryptococcus CSF 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

General isolation and characterisation of microorganisms of clinical 

significance
Respiratory fluids (sputum, bronchial washings):

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Isolation of MRSA Swabs from nose, perineum and wound sites 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Isolation of Vancomycin Resistant Enterococcus Swabs from rectum and faeces 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Isolation of carbapenem resistant Gram negative rods Swabs from various body sites 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

General isolation and characterisation of microorganisms of clinical 

significance
Intravenous catheters

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

General isolation and characterisation of microorganisms of clinical 

significance
Fluids and tissues from normally sterile sites: 

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Quantification of white and red blood cells and WBC differentia Fluids from CSF and CAPD fluids 1 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6

Quantification of white and red blood cells and WBC differentia Urine 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

General isolation and characterisation of microorganisms of clinical 

significance
Urine

1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

General isolation and characterisation of Salmonella, Shigella, 

Campylobacter & E. coli O157 and other enteric pathogens
Faeces

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Detection of Clostridioides difficile GDH antigen and toxins A & B Faeces 0 0 5 0 0 0 2 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11

Detection of Helicobacter pylori Faeces 0 0 6 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7

Detection of microbial growth and general isolation and characterisation of 

microorganisms of clinical significance
Blood cultures

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Identification and antimicrobial susceptibility testing and determination of 

minimum inhibitory concentration (MIC) of bacteria
Bacterial and yeast cultures (isolated in-house)

8 2 0 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 16

Identification of yeasts Yeast cultures (isolated in-house): 0 0 6 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 12

Detection of Mycobacterium Tuberculosis Bronchoalveolar lavage/washings, sputum: 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Paras

itolog

y

Examination for the presence of parasites (ova, cysts, trophozoites and 

worms) of clinical significance 
Faeces

1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

Detection of schistosome ova Urine

1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

Myco

logy
General isolation and characterisation of fungi of clinical significance Skin scrapings, hair and nail clippings

1 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
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Detection of: Hepatitis A IgM; Hepatitis A total antibody; Hepatitis B anti-

HBs; Hepatitis B core antibody; Hepatitis B surface antigen Hepatitis C 

antibody; HIV antibody/antigen combination; Rubella IgG; 

Syphilis antibody

Serum/plasma 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

Detection or confirmation of:

Serum/plasma 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

CMV IgM

EBV EBNA IgG

EBV VCA IgG

EBV VCA IgM

Measles IgG

Parvovirus B19 IgG

Parvovirus B19 IgM

VZV IgG

Detection or confirmation of:

Serum/plasma

0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

CMV IgG 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B core antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B core IgM 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B e antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B e antigen 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B surface antigen Hepatitis C antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

HIV antibody/antigen combination 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Mumps IgG 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Rubella IgM 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Toxoplasma IgM 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Toxoplasma total antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Detection of: Hepatitis B

Dried blood spots

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hepatitis C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HIV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Confirmation of HIV Serum 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Syphilis confirmation using specific Reagin antibody tests, ASI RPR 

Reditest
Serum/plasma

0

Detection of:

Nasopharyngeal swab/aspirate Bronchoalveolar lavage, sputum

0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 1: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Influenza virus, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Influenza B, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Flu A-H3, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Flu A-H1pdm09 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• RSV A, RSV B. 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 2: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Adenovirus, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Enterovirus, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• MPV, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Parainfluenza 1, 2, 3 & 4. 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 3: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Bocavirus, Rhinovirus, CoV OC43, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• CoV NL63, CoV 229E 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 4: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• M.pneumoniae, S.pneumoniae, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• H.influenzae 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13
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Detection of:

Adenovirus Respiratory

BK Virus

CMV

Coronavirus (x4)

EBV

Enterovirus

Hepatitis B

Hepatitis C

HIV

HSV

Influenza A and B

Influenza Subtyping

Measles

Metapneumovirus

Mumps

Mycoplasma pneumoniae

Norovirus

Parainfluenza (x4)

Parechovirus

Rhinovirus

RSV

VZV

Bloods, CSF, Faeces, Fluids, Respiratory aspirates, Swabs (various sites), 

Urines 
0 0 27 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 1

0

0

0 0

1 0 0 0 0 33

HCV rRnaViral Load

Plasma

0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 11

HIV Viral Load 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 11

HBV Viral Load 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 11

Detection of Chlamydia trachomatis and Neisseria gonorrhoeae r RNA
Urines and swabs Vaginal/vulvovaginal, Endocervical, urethral, rectal and 

throat: 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 8

Detection of Sars Cov-2 virus Nasopharyngeal combined swab 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 14

Detection of Sars Cov-2 virus Nasopharyngeal combined swab 0 0 5 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 11

Detection of Sars Cov-2 virus and Multiplex assay (Sars Cov-2, FluA, FluB 

and RSV)
Nasopharyngeal combined swab

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 8 324 12 12 8 7 36 1 3 2 1 25 1 1 1 1 2 2 1 22 21 22 1 1 1 1 1 1 5 5 1

Number of 
individual single-
use consumable 
for each assay

Number of single-use 
consumable across 
assay menu

Individual consumables

Broad category

Type of assay
Sub-type i.e. different 
sample type

How to read the 

heat map table



Microscope slide cover slip Pipette tip Inoculation loop Agar  plate Spreader Transfer pipette Cartridge/cassette Cuvette Reagent strip
Solid Phase 
Receptacle Dilution cup Centrifuge tube Microassay strip Microwell Strip

Culture media 
bottle ID Card Inoculum tube Sterile  swab AST card PCR plate Deep well plate Plate seal

Curved cytology 

brush

Round bottom 

microcentrifuge 

tube VITEK MS glass bead tube Aspirator tip container
Reconstitution 

collar glass vial IC bottle  and cap
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g
y

Detection and characterisation of micro-organisms of clinical significance Human samples (swabs, fluids, tissues, urine) 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

General isolation and characterisation of microorganisms of clinical 

significance

Swabs from eyes, wounds, mouth, nose, throat, ears, genital sites and 

intrauterine contraceptive devices 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Detection of cryptococcus CSF 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

General isolation and characterisation of microorganisms of clinical 

significance
Respiratory fluids (sputum, bronchial washings):

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Isolation of MRSA Swabs from nose, perineum and wound sites 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Isolation of Vancomycin Resistant Enterococcus Swabs from rectum and faeces 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Isolation of carbapenem resistant Gram negative rods Swabs from various body sites 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

General isolation and characterisation of microorganisms of clinical 

significance
Intravenous catheters

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

General isolation and characterisation of microorganisms of clinical 

significance
Fluids and tissues from normally sterile sites: 

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Quantification of white and red blood cells and WBC differentia Fluids from CSF and CAPD fluids 1 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6

Quantification of white and red blood cells and WBC differentia Urine 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

General isolation and characterisation of microorganisms of clinical 

significance
Urine

1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

General isolation and characterisation of Salmonella, Shigella, 

Campylobacter & E. coli O157 and other enteric pathogens
Faeces

0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Detection of Clostridioides difficile GDH antigen and toxins A & B Faeces 0 0 5 0 0 0 2 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11

Detection of Helicobacter pylori Faeces 0 0 6 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7

Detection of microbial growth and general isolation and characterisation of 

microorganisms of clinical significance
Blood cultures

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Identification and antimicrobial susceptibility testing and determination of 

minimum inhibitory concentration (MIC) of bacteria
Bacterial and yeast cultures (isolated in-house)

8 2 0 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 16

Identification of yeasts Yeast cultures (isolated in-house): 0 0 6 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 12

Detection of Mycobacterium Tuberculosis Bronchoalveolar lavage/washings, sputum: 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Paras

itolog

y

Examination for the presence of parasites (ova, cysts, trophozoites and 

worms) of clinical significance 
Faeces

1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

Detection of schistosome ova Urine

1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

Myco

logy
General isolation and characterisation of fungi of clinical significance Skin scrapings, hair and nail clippings

1 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
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Detection of: Hepatitis A IgM; Hepatitis A total antibody; Hepatitis B anti-

HBs; Hepatitis B core antibody; Hepatitis B surface antigen Hepatitis C 

antibody; HIV antibody/antigen combination; Rubella IgG; 

Syphilis antibody

Serum/plasma 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

Detection or confirmation of:

Serum/plasma 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

CMV IgM

EBV EBNA IgG

EBV VCA IgG

EBV VCA IgM

Measles IgG

Parvovirus B19 IgG

Parvovirus B19 IgM

VZV IgG

Detection or confirmation of:

Serum/plasma

0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

CMV IgG 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B core antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B core IgM 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B e antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B e antigen 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hepatitis B surface antigen Hepatitis C antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

HIV antibody/antigen combination 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Mumps IgG 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Rubella IgM 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Toxoplasma IgM 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Toxoplasma total antibody 0 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Detection of: Hepatitis B

Dried blood spots

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hepatitis C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HIV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Confirmation of HIV Serum 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Syphilis confirmation using specific Reagin antibody tests, ASI RPR 

Reditest
Serum/plasma

0

Detection of:

Nasopharyngeal swab/aspirate Bronchoalveolar lavage, sputum

0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 1: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Influenza virus, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Influenza B, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Flu A-H3, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Flu A-H1pdm09 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• RSV A, RSV B. 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 2: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Adenovirus, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Enterovirus, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• MPV, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Parainfluenza 1, 2, 3 & 4. 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 3: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• Bocavirus, Rhinovirus, CoV OC43, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• CoV NL63, CoV 229E 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

Panel 4: 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• M.pneumoniae, S.pneumoniae, 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13

• H.influenzae 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 13
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Detection of:

Adenovirus Respiratory

BK Virus

CMV

Coronavirus (x4)

EBV

Enterovirus

Hepatitis B

Hepatitis C

HIV

HSV

Influenza A and B

Influenza Subtyping

Measles

Metapneumovirus

Mumps

Mycoplasma pneumoniae

Norovirus

Parainfluenza (x4)

Parechovirus

Rhinovirus

RSV

VZV

Bloods, CSF, Faeces, Fluids, Respiratory aspirates, Swabs (various sites), 

Urines 
0 0 27 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 1

0

0

0 0

1 0 0 0 0 33

HCV rRnaViral Load

Plasma

0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 11

HIV Viral Load 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 11

HBV Viral Load 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 11

Detection of Chlamydia trachomatis and Neisseria gonorrhoeae r RNA
Urines and swabs Vaginal/vulvovaginal, Endocervical, urethral, rectal and 

throat: 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 8

Detection of Sars Cov-2 virus Nasopharyngeal combined swab 0 0 8 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 14

Detection of Sars Cov-2 virus Nasopharyngeal combined swab 0 0 5 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 11

Detection of Sars Cov-2 virus and Multiplex assay (Sars Cov-2, FluA, FluB 

and RSV)
Nasopharyngeal combined swab

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 8 324 12 12 8 7 36 1 3 2 1 25 1 1 1 1 2 2 1 22 21 22 1 1 1 1 1 1 5 5 1

Pipette tips are the single most 
present consumable across all 

Virology represents 75% of 
consumable use

Example 

findings

Detection of viruses 
contain the most 
individual single-use 
consumables 

Bacteriology represents 24% 
of consumable use



Key lessons (1)

• Accessing physical waste is dangerous and time consuming

• Procurement approach has no single information points and can be 
politically fraught

• This audit format via public documentation enables a non-disruptive 
assessment of consumables used in any labs, but:

• Is not suitable for waste management costing 

• does not cover ancillary equipment

• relies on assay statistics for completeness 

• Performs a different goal to Waste Cost Analysis Tool



Purpose & scope

• Develop to enable 
understanding of 
waste generation by 
diagnostic tools

• Comparison of 
diagnostic tools

• Manufacturer 
agnostic

• Not for financial 
costing, although 
could be paired

Key features

• Currently not 
operational

• Concept tested on one 
lab in Scotland only

• Enable researchers to 
understand waste 
generated by assays

Potential Impact

• Support research in 
diagnostic waste

• Support lobbying 
manufacturers and 
policy makers for more 
sustainable products 
and sustainable 
targets 

Future work

• Web-based platform 
development

• Test in different 
countries

• Test against ‘use-base’ 
audits

Key lessons (2)



Take our short survey on 

our proposed ‘public 

data’ waste audit for 

diagnostic lab



Introducing sustainable materials in 
diagnostic testing
• Purpose: Lower environmental impact of POCTs

• Solution: Replacing virgin petrochemical plastics, starting by the 
cassette



Candidates for 
replacement of 
petrochemical 

plastics in POCT 
industry

Biological 
Function

Manufac-
turability

Environ-
mental 
benefits

Regulatory 
approvals

Economic 
benefits

Supply 
Chains 

feasibility

End-User 
acceptance

Introducing 
sustainable 
materials in 
diagnostic 
testing



‘Conversation 
starters’



Manufacturing Environmen-
tal Impact

Engineering Functional Supply 
chain

Economics Regulatory End users

Moulding Printing Mechanical testing Biological 
testing

Social 
Opinions

Tensile 
strength 

Contact 
angle

Re-HIPS

Bioflex

Gumtec

Limex

Terralene

Black 
leather

Grey 
leather

Flexsea



Introducing sustainable materials in 
diagnostic testing : Key lessons

Purpose & scope

• Lower 
environmental 
footprint of POCTs

Key features

• Comparison of various 
‘alternative’ materials

• Prototypes/ 
‘Conversations 
Starters’

Potential Impact

• Lower POCT Sector 
Carbon Emissions and 
environmental impact

• Support lobbying 
manufacturers and 
policy makers for more 
sustainable products 
and sustainable 
targets 

Future work

• Full parametric LCA
• Full manufacturing 

tests
• Full regulatory 

approval



• Reducing waste is an environmental priority

• Reducing waste needs to be tackled holistically, by coalition of 
manufacturers, policy-makers, approved bodies in consultation 
with end-users

• Collaborations welcomed

Conclusions



Tools for change:
Quantifying and 
Understanding 
Diagnostic Plastic 
Waste

Photograph: Courtesy Collins Otieno, ASLM

Alice Street

Maïwenn Kersaudy-Kerhoas

ASLM Waste Sub-CoP session 
24th March 2026



Concluding slides


