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BIOFILM FACTS

9

9% of bacteria grow as aggregated, sessile communities (biofilm)

* Biofilm are highly protected and highly resistant to antibacterial treatments
(antibiotics and disinfectants)

* Biofilm are genetically different than bacleria in the planklonic state

* Biofilm can adhere to stainless steel. even highly polished SS, within 30 seconds
and can also bind to PTFE

* NIH estimates more than 80% of microbial infections in humans are caused by
biofilm
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BIOFILM LIFE CYCLE

Attachment Growth Detachment

2000, Canter for Diofilm Engineering al MSU-8czeman
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BIOFILMS ON ENDOSCOPES

Shortly after being used, endoscopes develop a conditioning film composed of
bodily fluids, proteins, polysaccharides and other components. This alteration of the

surface characteristics allows bacteria to commence growth and colonization as
biofilms

Pajkos et al, JHI, 2004
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BIOFILMS ON ENDOSCOPES

Inadequate Cleaning: soil remains in lumens despite cleaning and disinfection

Source of microorganisms :

* Pseudomonas aeruginosa : tap water used for cleaning
* Enterobacteriaceae : patient flora

Slaphylococci : patient and medical staff flora

Inadequate reprocessing (missed steps, lack of cleaning) can lead o :
« Formation of buildup biofilm and accumulated soils

Cross-transmission of same strain to several patients (outbreaks)

Transmission rate: 1,045 cases/10,000 procedures (infections are rarer but are probably
underestimated)
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CURRENT LIMITS OF REPROCESSING
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IS CLEANING THE KEY TO BAN BIOFILMS?

The objectives of our study were:

To assess the biofilm performance of several commercially avallable cleaners in in vitro models

Document the efficacy of a curative cleaning treatment lo endoscopes that displayed non-
acceplable culture results after microbiological surveillance (preliminary data)
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METHODS

Biofilms were grown in 96-well plates in static conditions in rich medium (TSB or LB)
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METHODS

All cleaning tests were performed in Waler of Standard Hardness (3.33 mM N:

'J“(.C)-, 25 m C,{.’_. - 125 mi '.‘/;\':l )

Cleaners used In this study

Cleaner A =
Temperature : 25°C and 40°C e — = - = . | OneLife enziQure &

-
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METHODS

Biofilm analysis methods :

Crystal violet assay (Biomass quantification) LIVE/DEAD stalning

Deteclion of matrix and cells by non- Detection of viable and dead bacteria by
specific staining of all blofilm constituents confocal microscopy

Crystal violet

Absorbance b= 570rm
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IN VITRO RESULTS
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IN VITRO RESULTS
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IN VITRO RESULTS

A P aervginosa PAOY P. servginasa C4
Confocal microscopy
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The two best cleaners were lestled:

Cleaner A and C at 40°C
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CONCLUSIONS ON IN VITRO RESULTS

Stalistical analysis revealed that .

Blofilm removal was more efficient at 40°C than al 25°C (p-value < 0.0001)

Enzymatic cleaners are more active than non-enzymatics ones at 40°C (p-value < 0,0001) but no difference
was observed al 25°C (p-value > 0.05)

Biofilm removal by cleaners is strongly dependent on the isolate that formed the biofilm (p-value < 0,0001)

Within the group of (multi-)enzymatic cleaners. large discrepancies were observed

-» Efficacy depends on formulation and is not apparent to the end-users
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TESTS IN THE FIELD WITH ENDOSCOPES

Curative cleaning protocol with enziQure®

) (cleaner A),
Cleaner with the bes

t results In in vitro static models,

Prolocol :
3 brushing and flushing steps
Soaking temperature : 40°C

Soaking time : 60 min

Cleaning is followed by a slandard AER cycle

Sampling Is performed during storage
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TESTS IN THE FIELD WITH ENDOSCOPES
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CONCLUSIONS ON IN VITRO RESULTS

Preliminary data on 7 endoscopes from 4 hospitals show that :

Recurrent microbial contamination can be difficult to remove with regular reprocessing procedures

Curative manual cleaning followed by high level disinfection allo\

ved eradication of microbial load
from the endoscope

Further data are needed to confirm the efficacy of this approach to solve issues associated with
recurrent contamination of endoscopes
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