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Objective

• Discuss Cepheid cartridge waste management

• Discuss risks associated with cartridge waste management

• Discuss the strategy/options of cartridge treatment



No  “I” in TEAM





Chemical Health & Safety, July/August 2005

( Note no reaction with alkaline material)

This study examined the reaction of 
GITC containing liquid solutions with 
bleach, acid, and base solutions. 
Disposal of GITC containing liquid to 
drain could react with bleach to elicit 
Hydrogen Cyanide (HCN) gas.

How did we come to be here today?

https://www.researchgate.net/publication/240911954_Measuring_toxic_gases_generated_from_rea
ction_of_guanidine_isothiocyanate-containing_reagents_with_bleach



Cyanide Evolution from GTC Waste+ bleach @ CDC - Atlanta
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Pieces of the lab waste management puzzle over the past 6 years…
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COVID19 testing

• (A) Schematic illustration of disease 
detection using conventional methods 
relied on centralized laboratories and 
POC testing approaches. POC devices 
can drastically reduce the amount of 
time needed to detect disease. 

• (B) Current rapid commercially 
available POC devices that possess 
FDA approval for COVID-19. After 
sample collection and processing, 
these devices are capable of testing 
the sample in a time frame of mostly 
less than 30 min.
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Cover: Val Myburgh, South Africa 

Cite this: Lab Chip, 2022, 22, 3122







•Identify hazards

•Assess the risks

•Control the risks

•Review the controls

Risk Assessment

Physical…Biological…Chemical….Environmental
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Viral Load program and Viral Load Waste

Blood samples 
Collection

Blood samples 
transport

Samples Preparation 
for Analysis

Analysis of the 
samples

Hospitals, clinics, health stations, ambulances etc. Reference and Mini Laboratories

SOLID INFECTIOUS WASTE
LIQUID/CHEMICAL  

AND INFECTIOUS WASTE

Input values* 

Liquid waste per test (grams/test) 21

Genexpert cartridges (grams/test) 37
Alere Q Cartridge (grams/test) 18

Solid infectious waste per test 
(grams/test) 120

* References for input values can be shared

VL Analytical 
Platforms
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Weight vs. Volume of waste… Examples
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In Kenya, 35045 liters of  Liquid waste with GTC was generated 
in 2019 only from HIV VL/EID program.

That is enough to fill squash court in height of 1 meter

200 tons of solid infectious waste  was generated from the 
same program.

That is enough to fill American football pitch with waste up to 
6.5 meters in height (with approximate waste density 
150kg/m3)



Product
Volume Before Test 

(mL) Volume After Test (mL) PH (Before Test)
Off Board Hazardous 

Substance GTC Volume (mL) Comment*

Xpert® HIV-1 Qual 6.88 ≤  10 7.86 None 0.66

- pH would not change significantly after test
- Volume after test will increase by a 1 or 2 mL
- Main hazard is GTC (10% to 40%) and bio sample

Xpert® HIV-1 VL 6.88 ≤  10 7.45 None 0.94

- pH would not change significantly after test
- Volume after test will increase by a 1 or 2 mL
- Main hazard is GTC (10% to 40%) and bio sample

Xpert® HBV VL 6.88 ≤  10 7.45 None 0.94

- pH would not change significantly after test
- Volume after test will increase by a 1 or 2 mL
- Main hazard is GTC (10% to 40%) and bio sample

Xpert® HCV 6.88 ≤  10 ? None 0.94 (est)

Xpert® MTB ≤  10

Xpert® C. DIF ≤  10

HBV, HIV, and HCV Xpert® tests do not contain NaOH
• GTC concentration does vary among cartridges
• Inactivation of infectious agents

Will never have more than 10ml total in each cartridge  ( 5 chemical ingredients)

Volume of liquid in Xpert® cartridge 

2000 Xpert® 

cartridges would 

have approximately 

20 liters of fluid
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*Reference: Product CD provided with 
Xpert® cartridges



Xpert® HIV-1 Viral Load; Xpert® HBV Viral Load
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*Reference: Product CD provided with Xpert® cartridges



Xpert® HCV-1 Viral Load; Xpert® HCV VL 
Fingerstick
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*Reference: Product CD provided with Xpert® cartridges



ASLM 2023
Poster 318



Waste Generation Cepheid Cartridges

POC staff have no access / exposure 

to Xpert® liquid contents
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• Low weight

• Low volume of liquid

• Sealed to prevent exposure

• Inactivation of infectious agents?

Cartridge  polypropylene construction –
Will not create dioxins if incinerated 
(Not a halogen containing polymer. 
Emissions can still be toxic if 
combustion is not efficient
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Key issue Treatment capacities

• Logistics of transporting waste liquid if onsite processing is not 
available

• Storage of large volumes of waste as been proposed but then 
how is this managed for disposal?

• Atomization of liquid waste is one option or fuel blending (Used 
in the US for GTC liquid waste but unclear in Africa)

• Disposal of cartridges – different material/liquid quantity
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July 16 2019  Autoclaving Cepheid cartridges  
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Untreated cartridge liquid CN  concentration –

25,000 PPM

Processed cartridge CN  concentration –

20 PPM CN
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Cartridge waste

• Incineration

• Pyrolysis
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Treatment - Incineration vs Incineration? 



South Sudan

The country has 2 Abbott platforms (centrally located) & 40 Xpert® platforms (2 16-modules, 38 4-

modules)

Functional Xpert® test sites - 33 (including 3 reference labs)

Xpert® rolled out since 2018 for only TB; EID & SARS-COV2 tests added in 2020 and VL in 2021. 

Estimated # of cartridges accumulated between Jan-Aug 2021 - 17,310 for 31 sites 
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Lessons learned



Lessons learned



Key issue Treatment capacities

• Logistics of transporting waste liquid if onsite 
processing is not available

• Storage of large volumes of waste as been 
proposed but then how is this managed for 
disposal?
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Cepheid Cartridges 

• Incineration locally

• Incineration – Cement plant

• Pyrolysis

• Transboundary movement to country with treatment and disposal 

methods (South Africa)

• Autoclaving via process such as Tesalys (Internal shredding system)

• Encapsulation is an option for very small volumes (placing cartridges 

in plastic drums that would be filled with cement and buried)

CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries. Not available in the United State



Waste
cascade 

from 
HIV 

VL/EID 
programs

A holistic approach to clinical lab waste management!

CE-IVD. In Vitro Diagnostic Medical Device. May not be available in all countries. Not available in the United State



Thank – you!
Ngiyabonga!

Asante Sana / Merci beaucoup / Obrigado  

ASLM
CDC
and 

all our Africa based laboratory colleagues!


