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Contaminated wet and dry surfaces 
contribute to the transmission of 
pathogens associated with healthcare-
associated infections (HCAI)1,2. 

Contaminated sinks and drains are an 
important factor in the transmission of 
key Gram-negative bacteria, including 
Pseudomonas aeruginosa and 
carbapenemase-producing 
Enterobacteriaceae (CPE) 3,4.

Over half of Intensive Care Units (ICU) have a sink(s) 
contaminated by multidrug resistant bacteria.*

In clinical settings, sinks meant for hand hygiene 
are used for waste disposal (including clinical fluid 
and drinks); hand washing accounted for only 4% 
of uses in one study8.

Two thirds of ICUs have a 
sink(s) that are contaminated 
with a CPE or an IRPA.*†

6 in 10 ICU sinks are 
inadequately disinfected 
or not disinfected at all.*
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*Based on a multicentre study of 73 French ICUs wards covering 996 beds29.
† Imipenem-resistant Pseudomonas aeruginosa



High-performance 
disinfection 

Contamination plays an important role  
in the transmission of HCAIs1. It is common  
for sinks and drains to be contaminated  
with antibiotic resistant bacteria6. 

Some of the most persistent outbreaks  
come from drains. In these ideal  
conditions, microorganisms form biofilms  
– protective structures rendering  
traditional disinfectants ineffective.

Clinell Drain Disinfectant is a high-
performance disinfectant that provides 
proven protection against high-risk and 
hard-to-kill organisms.

More effective than traditional disinfectants 

Getting to the source of the problem, Clinell Drain Disinfectant 
wipes out biofilms throughout the drainage system. 

 Simple to use oxidative technology

One sachet of Clinell Drain Disinfectant granules, combined 
with water, produces enough powerful oxidative agents 
including peracetic acid (see page 10) to break down biofilms 
and kill the microbes living within them.

Strong on microbes, gentle on drains

Despite generating strong oxidising agents, our formula 
maintains a near neutral pH. Regular use will prevent biofilm 
regrowth while conserving the integrity of the drain, preventing 
outbreaks before they happen. 
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Different microorganisms have different physiological structures and therefore exhibit 
differing tolerance to external factors such as chemical disinfection.  
Clinell Drain Disinfectant is proven to provide a high level of efficacy against otherwise 
hard-to-kill microbes including bacteria, viruses, fungi and spores. 

High-risk &  
hard-to-kill organisms
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Enveloped viruses

Biofilms

ORGANISM EXAMPLE

Bacterial spores

Mycobacteria

Small, non-enveloped viruses

Fungal spores

Gram-negative bacteria

Large, non-enveloped viruses

Gram-positive bacteria

Yeast

Vaccinia virus

Dry surface biofilm

Bacillus subtilis
Clostridioides difficile

Mycobacterium avium
Mycobacterium terrae

Canine parvovirus
Poliovirus

Aspergillus brasiliensis

Acinetobacter baumannii
Escherichia coli (E. coli)
Klebsiella pneumoniae (ESBL)
Pseudomonas aeruginosa

Adenovirus
Norovirus

Staphylococcus aureus 
Enterococcus faecalis
Enterococcus hirae

Candida auris
Candida albicans

Typical tolerance of microorganism types to 
disinfectants, adapted from McDonnell & Russell25

TOLERANCE TO DISINFECTANTS



Sink and shower drains provide an  
ideal environment for microbes to  
form biofilms – cities of microbes  
living within a protective layer.  
Biofilms provide increased resistance  
to traditional disinfectants26-28;  
indicating why some outbreaks may  
seem impossible to resolve. 

Even in the absence of outbreaks  
and known cases of infection, sinks  
have been found to be contaminated  
with microbes that have the potential  
for causing an outbreak7. Activities  
including hand hygiene supply bacteria 
that colonise the drainage system,  
and disposed fluids provide nutrients,  
thus supporting growth of biofilms9. 

Biofilms form when free-floating microbes attach to a surface 
and change state. The secretion of Extracellular Polymeric 
Substances (EPS) creates a protective ‘biofilm matrix’ that 
traditional disinfectants such as chlorine can’t penetrate. 

Protected by the matrix, the microbes living within the 
protective layer are sheltered from external threats and are  
able to ‘exchange genes’ and transfer genetic material. This  
transfer of genetic material can occur between the dozens of 
pathogenic species that live within the biofilm. Resistance in  
one species can then transfer and can give rise to new 
antibiotic resistant bacteria10,11.

Planktonic (“free-swimming”) 
microbes attach to a surface  
to begin forming a biofilm.

The microbes produce a mix 
of Extracellular Polymeric 
Substances (EPS) –  
the “biofilm matrix” providing 
an added layer of microbial 
defence from disinfectants.

Inside the biofilm 
microorganisms are free  
to transfer antibiotic  
resistance genes.
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Wet surface  
biofilms

Contaminating the clinical setting

Once established, the wet surface biofilm continues to grow. 
When the area is treated with traditional disinfectants, the 
free-floating microbes outside of the biofilm are quickly killed. 
Microbiological samples taken will show the surface to be 
clean and disinfected. However, this is not the case. Inside 
the biofilm, the microbes survive and increase in numbers. 
Eventually, the biofilm will seed free-floating microbes back into 
the environment.

Laboratory experiments have shown that contamination in 
sinks and drains can potentially be transferred to the hands of 
healthcare workers and, subsequently, to patients12,13. These 
papers have been followed by clinical studies demonstrating 
exactly that occurrence14-17.

Spread from the sink to the patient: In situ study using 
green fluorescent protein (GFP)-expressing Escherichia 
coli to model bacterial dispersion from hand-washing 
sink-trap reservoirs13.

Kotay et al. Applied and Environmental Microbiology. 
2017;83:e03327-16.

A hand washing sink model was established in a lab setting. 
The dispersal of green fluorescent protein (GFP)-expressing 
Escherichia coli bacteria was measured under various 
conditions. A regular supply of nutrients (to model typical use of 
sinks in healthcare settings) resulted in the formation of biofilm. 
Once the E. coli biofilm had developed, the GFP-expressing  
E. coli was dispersed widely around the sink. This model 
illustrates how biofilm-related contamination in a sink drain can 
be spread in a clinical setting.
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A prospective multicenter surveillance study to 
investigate the risk associated with contaminated 
sinks in the intensive care unit29.

Valentin et al. Clinical Microbiology and Infection.  
(In Press) DOI: 0.1016/j.cmi.2021.02.018

The study aimed to assess the incidence of sink contamination 
by multidrug-resistant (MDR) Pseudomonas aeruginosa and 
Enterobacteriaceae, risk factors for sink contamination and 
splashing, and their association with clinical infections in the 
intensive care setting. From the 73 ICUs participating in the 
study, 50.9% (606/1191) of all sinks were contaminated by  
MDR bacteria. 

These included:

A total of 459 sinks showed visible splashes and 30.5% were 
close to the bed (<2 m) with no barrier around the sink making 
them susceptible to splashing. MDR-associated bloodstream 
infection incidence rates were also examined. 

The authors concluded that there were frequent and 
multifactorial infectious risks associated with contaminated 
sinks in ICUs.

Wastewater drains: epidemiology and interventions 
in 23 carbapenem-resistant organism outbreaks5.

Carling PC. Infection Control & Hospital Epidemiology. 
2018 39: 972-979.

This review of 23 outbreaks of carbapenem-resistant organisms 
summarises the recent evidence that contaminated drains and 
wastewater play a role in the continuation of these outbreaks.

Wastewater and drain-associated outbreaks were  
characterised by:

In summary, new genetic tools combined with new insights 
into the microbial ecology of biofilms provides evidence that 
contaminated drains and wastewater are an important factor 
in the transmission of carbapenem-resistant organisms in 
healthcare settings.

Research has established that biofilms existing within drainage systems are linked 
to outbreaks and the spread of contamination in healthcare settings.

Wet surface biofilms and 
healthcare-associated infections

Several different approaches have been taken to tackle 
contamination of sinks and drains in clinical settings. Changes 
in the structure of the clinical environment to reduce contact 
between staff/patients and sinks/drains, physical methods to 
remove biofilm and enhanced chemical disinfection18-21. 

Techniques employing traditional disinfectant eradicate free-
floating microbes in drainage systems but despite diligent 
disinfection, outbreaks still occur. 

Studies in the clinical environment show that improved 
management of sinks and drains results in significantly less 
transmission of CPE18.

Intensive care unit wastewater interventions  
to prevent transmission of multispecies  
Klebsiella pneumoniae carbapenemase- 
producing organisms18.

Mathers et al. Clinical Infectious Diseases.  
2018;67:171-178.

The study evaluated the impact of introducing covers for 
hoppers (a toilet-like waste disposal unit) and sink trap heater/
vibration devices to heat-sanitise the drain and dislodge 
the formation of biofilm in an ICU. Decreases for all CPE 
acquisitions (a 49% reduction; P = .003) and CPE-positive 
clinical cultures (a 71% reduction; P < .001) per admission in 
patients exposed to an intervention unit were observed. 

This suggests that improvement management of sinks and 
drains improved patient clinical outcomes. 

Biofilms are hardy. Microbes living inside the biofilm can survive traditional  
disinfection, recover and seed microbes back into the environment. 

Current techniques 
aren’t working

- Low density of new cases with long time periods between them

- Challenges with outbreak detection and definition

- Frequent colonisation of sinks and drains

- Apparent transfer of genetic material in drain biofilm

-  Need for frequent drain disinfection in order to effectively tackle  
drain-related transmission

- 41.0% of sinks used only for handwashing

- 55.3% of those used for waste disposal

- 23.0% of sinks treated daily with chlorine

- 62.0% of those untreated



Peracetic Acid 
advantage 

Peroxygen chemicals such as  
peracetic acid are good candidates  
for a drain disinfectant because they  
are not prone to break down by dirt or 
organic matter, are safe for staff to use  
and have rapid biocidal activity  
(including sporicidal activity)22. 

Peracetic acid has the noteworthy  
property of targeting both microbes in 
biofilms and the biofilm matrix itself – 
important in biofilm-rich environments  
such as sinks and drains9. 

Clinell Drain Disinfectant combines  
with water to generate peracetic acid. 
It provides an effective option to tackle 
contaminated sink and shower drains, 
reduce risk of transmission and  
maximise patient safety.
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It’s a trap! The development of a versatile drain 
biofilm model and its susceptibility to disinfection24.

Ledwoch et al. Journal of Hospital Infection.  
106(4): 757-764.

Researchers at Cardiff University developed a novel in-vitro 
biofilm model to address the need for a robust, reproduceable 
and simple testing methodology for disinfection efficacy against 
a complex drain biofilm. 

The efficacy of sodium hypochlorite 1000 ppm (NaOCl), sodium 
dichloroisocyanurate 1000 ppm (NaDCC), non-ionic surfactant 
(NIS) and peracetic acid 4000 ppm (PAA) was explored, 
simulating normal sink usage conditions. 

Bacterial viability and recovery following a series of 15-min 
treatments were measured in three distinct parts of the drain. 
The drain biofilm consisted of 119 mixed species of Gram-
positive and -negative bacteria. 

NaOCl produced a >4 log10 reduction in viability in the drain 
front section alone, NIS and NaDCC failed to control the biofilm 
in any drain sections. 

Only the PAA formulation was able to significantly affect  
(>4 log10 reduction) the biofilm throughout the drain model  
and importantly, prevent biofilm regrowth for a minimum of  
four days.

A systematic evaluation of a peracetic-acid-based 
high performance disinfectant22.

Humphreys et al. Journal of Infect Prevention.  
2013;14:126-131.

This study evaluated the potential for peracetic-acid-based 
(PAA) disinfectants (such as Clinell Drain Disinfectant) to act as 
high performance disinfectants in healthcare settings. 

When tested against bacteria and spores, PAA provided similar 
or improved performance than chlorine, especially when 
organic challenge was present or when tackling dried surface 
contamination. 

These results suggest that PAA generating products provide an 
improved alternative to chlorine-based products.

Order info

To find out more, speak to your GAMA Healthcare Area Manager or visit www.gamahealthcare.com
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Indicator Tape 
Single unit

Product code: CSDDT90 
NHSSC code: MKD85040

Drain Disinfectant 
24 sachets per box

Product code: CSDD24 
NHSSC code: MKD85041



1. Otter JA, Yezli S, French GL. The role played by contaminated surfaces in the 
transmission of nosocomial pathogens. Infect Control Hosp Epidemiol. Jul 
2011;32(7):687-699.

2. Mitchell BG, Dancer SJ, Anderson M, Dehn E. Risk of organism acquisition from 
prior room occupants: a systematic review and meta-analysis. J Hosp Infect. Nov 
2015;91(3):211-217.

3. Weingarten RA, Johnson RC, Conlan S, et al. Genomic Analysis of Hospital Plumbing 
Reveals Diverse Reservoir of Bacterial Plasmids Conferring Carbapenem Resistance. 
mBio. Feb 6 2018;9(1).

4. Berrouane YF, McNutt LA, Buschelman BJ, et al. Outbreak of severe Pseudomonas 
aeruginosa infections caused by a contaminated drain in a whirlpool bathtub. Clin Infect 
Dis. Dec 2000;31(6):1331-1337.

5. Carling PC. Wastewater drains: epidemiology and interventions in 23 carbapenem-
resistant organism outbreaks. Infect Control Hosp Epidemiol. Aug 2018;39(8):972-979.

6. Buchan BW, Graham MB, Lindmair-Snell J, et al. The relevance of sink proximity to 
toilets on the detection of Klebsiella pneumoniae carbapenemase inside sink drains. 
Am J Infect Control. Jan 2019;47(1):98-100.

7. Lemarie C, Legeay C, Kouatchet A, et al. High prevalence of contamination of sink 
drains with carbapenemase-producing Enterobacteriaceae in 4 intensive care units 
apart from any epidemic context. Am J Infect Control. Feb 2020;48(2):230-232.

8. Grabowski M, Lobo JM, Gunnell B, et al. Characterizations of handwashing 
sink activities in a single hospital medical intensive care unit. J Hosp Infect. Nov 
2018;100(3):e115-e122.

9. Kotay SM, Parikh HI, Barry K, et al. Nutrients influence the dynamics of Klebsiella 
pneumoniae carbapenemase producing enterobacterales in transplanted hospital 
sinks. Water Res. Jun 1 2020;176:115707.

10. Constantinides B, Chau KK, Quan TP, et al. Genomic surveillance of Escherichia coli 
and Klebsiella spp. in hospital sink drains and patients. Microb Genom. Jul 2020;6(7).

11. Muzslay M, Moore G, Alhussaini N, Wilson AP. ESBL-producing Gram-negative 
organisms in the healthcare environment as a source of genetic material for resistance 
in human infections. J Hosp Infect. Jan 2017;95(1):59-64.

12. Aranega-Bou P, George RP, Verlander NQ, et al. Carbapenem-resistant 
Enterobacteriaceae dispersal from sinks is linked to drain position and drainage rates in 
a laboratory model system. J Hosp Infect. May 2019;102(1):63-69.

13. Kotay S, Chai W, Guilford W, Barry K, Mathers AJ. Spread from the Sink to the Patient: 
In Situ Study Using Green Fluorescent Protein (GFP)-Expressing Escherichia coli To 
Model Bacterial Dispersion from Hand-Washing Sink-Trap Reservoirs. Appl Environ 
Microbiol. Apr 15 2017;83(8).

14. Jung J, Choi HS, Lee JY, et al. Outbreak of carbapenemase-producing 
Enterobacteriaceae associated with a contaminated water dispenser and sink drains in 
the cardiology units of a Korean hospital. J Hosp Infect. Apr 2020;104(4):476-483.

15. Heireman L, Hamerlinck H, Vandendriessche S, et al. Toilet drain water as a potential 
source of hospital room-to-room transmission of carbapenemase-producing Klebsiella 
pneumoniae. J Hosp Infect. Oct 2020;106(2):232-239.

16. Kotay SM, Donlan RM, Ganim C, Barry K, Christensen BE, Mathers AJ. Droplet- Rather 
than Aerosol-Mediated Dispersion Is the Primary Mechanism of Bacterial Transmission 
from Contaminated Hand-Washing Sink Traps. Appl Environ Microbiol. Jan 15 
2019;85(2).

References

17. Hajar Z, Mana TSC, Cadnum JL, Donskey CJ. Dispersal of gram-negative bacilli from 
contaminated sink drains to cover gowns and hands during hand washing. Infect 
Control Hosp Epidemiol. Apr 2019;40(4):460-462.

18. Mathers AJ, Vegesana K, German Mesner I, et al. Intensive Care Unit Wastewater 
Interventions to Prevent Transmission of Multispecies Klebsiella pneumoniae 
Carbapenemase-Producing Organisms. Clin Infect Dis. Jul 2 2018;67(2):171-178.

19. Smolders D, Hendriks B, Rogiers P, Mul M, Gordts B. Acetic acid as a decontamination 
method for ICU sink drains colonized by carbapenemase-producing Enterobacteriaceae 
and its effect on CPE infections. J Hosp Infect. May 2019;102(1):82-88. 

20. de Jonge E, de Boer MGJ, van Essen EHR, Dogterom-Ballering HCM, Veldkamp KE. 
Effects of a disinfection device on colonization of sink drains and patients during a 
prolonged outbreak of multidrug-resistant Pseudomonas aeruginosa in an intensive 
care unit. J Hosp Infect. May 2019;102(1):70-74.

21. Aranega-Bou P, Cornbill C, Verlander NQ, Moore G. A splash-reducing clinical 
handwash basin reduces droplet-mediated dispersal from a sink contaminated with 
Gram-negative bacteria in a laboratory model system. J Hosp Infect. Apr 22 2021.

22. Humphreys PN, Finan P, Rout S, et al. A systematic evaluation of a peracetic-acid-
based high performance disinfectant. J Infect Prev. 2013;14(4):126-131.

23. Jones LD, Mana TSC, Cadnum JL, et al. Effectiveness of foam disinfectants in reducing 
sink-drain gram-negative bacterial colonization. Infect Control Hosp Epidemiol. Dec 5 
2019:1-6.

24. Ledwoch K, Robertson A, Lauran J, Norville P, Maillard JY. It’s a trap! The development 
of a versatile drain biofilm model and its susceptibility to disinfection. J Hosp Infect. Dec 
2020;106(4):757-764.

25. Mcdonnell G, Russell AD. Antiseptics and disinfectants: Activity, action, and resistance. 
Clin Microbiol Rev. 1999;12(1):147-179. doi:10.1128/ cmr.12.1.147

26. Condell O, Iversen C, Cooney S, et al. Efficacy of biocides used in the modern food 
industry to control Salmonella enterica, and links between biocide tolerance and 
resistance to clinically relevant antimicrobial compounds. Appl Environ Microbiol. 
2012;78(9):3087-3097. doi:10.1128/ AEM.07534-11

27. Leung CY, Chan YC, Samaranayake LP, Seneviratne CJ. Biocide resistance of Candida 
and Escherichia coli biofilms is associated with higher antioxidative capacities. J Hosp 
Infect. 2012;81(2):79-86. doi:10.1016/j.jhin.2011.09.014

28. Smith K, Hunter IS. Efficacy of common hospital biocides with biofilms of multi-
drug resistant clinical isolates. J Med Microbiol. 2008;57(8):966-973. doi:10.1099/
jmm.0.47668-0

29. Valentin, A. S., S. D. Santos, F. Goube, R. Gimenes, M. Decalonne, L. Mereghetti, C. 
Daniau, N. van der Mee-Marquet and S. I. group (2021). “A prospective multicentre 
surveillance study to investigate the risk associated with contaminated sinks in the 
intensive care unit.” Clin Microbiol Infect. (In Press) DOI: 0.1016/j.cmi.2021.02.018 
 
Use biocides safel.y. Always read the label and product information before use.
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