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What’s	biofilm?	
Films	in	which	bacteria	adhere	to	one	another	and	to	a	
surface,	secreFng	an	extracellular	matrix	of	polymers	
composed	of	polysaccharides,	DNA	and	proteins	that	
funcFons	as	a	resistance	structure.		
	
Biofilm	can	be	seen	as	an		
analogous	(but	simpler)	form		
of	mulF-cellularity,	even		
though	bacteria	within		
this	sessile	community		
adopt	different	roles	
	

Donlan	RM,	Costerton	JW.	Biofilms:	survival	mechanisms	of	clinically	relevant	microorganisms.	Clin	Microbiol.	2002;15:167e93.	



	
§  Importantly,	bacteria	in	biofilms	exhibit	a	set	of	'emergent	properFes'	that	differ	

substanFally	from	free-living	bacterial	cells.		

§  In	this	Review,	we	consider	the	fundamental	role	of	the	biofilm	matrix	in	establishing	
the	emergent	properFes	of	biofilms,	describing	how	the	characterisFc	features	of	
biofilms	—	such	as	social	cooperaFon,	resource	capture	and	enhanced	survival	of	
exposure	to	anFmicrobials	—	all	rely	on	the	structural	and	funcFonal	properFes	of	the	
matrix.		

§  Finally,	we	highlight	the	value	of	an	ecological	perspecFve	in	the	study	of	the	emergent	
properFes	of	biofilms,	which	enables	an	appreciaFon	of	the	ecological	success	of	
biofilms	as	habitat	formers	and,	more	generally,	as	a	bacterial	lifestyle.	

	
	



The	process	of	biofilm	forma=on		
The	first	step	of	biofilm	formaFon	is	the	deposiFon	of	organic	
material	from	body	fluids	and	Fssues	that	provide	nutrients	to	
support	the	abachment,	growth,	and	proliferaFon	of	colonizing	
microorganisms.	
	
	
To	survive	and	mature,	a	biofilm	requires	the		
presence	of	sufficient	nutrients	and	water,	acceptable		
temperature	condiFons,	and	sufficient	Fme.	

Guideline	for	processing	flexible	endoscopes.	In:	Guidelines	for	Periopera0ve	Prac0ce.	Denver,	CO:	AORN,	Inc;	2016:675-758.	
	



	
	The	process	of	biofilm	forma=on		

removal	



quorum	sense	

	
Control	of	cell	density	through	the	coordinated	expression	of	genes	
in	microbial	populaFons	as	a	response	to	thresholds	of	signaling	
molecules,	that	is	followed	by	the	inducFon	of	a	joint	response	by	
the	enFre	populaFon.	
This	process	allows	bacteria	to	maintain	control	over	their	populaFon	
density	and	'biofilms‘	formaFon.	

Donlan	RM,	Costerton	JW.	Biofilms:	survival	mechanisms	of	clinically	relevant	microorganisms.	Clin	Microbiol.	2002;15:167e93.	



	
Resistance	to	biocides	

Biofilms	make	these	
communiFes	resistant	not	
only	to	anFbioFcs	and	
biocids, disinfectants	 

but	also	to	phagocytosis	
by	human	mononuclear	
cells		

Donlan	RM,	Costerton	JW.	Biofilms:	survival	mechanisms	of	clinically	relevant	microorganisms.	Clin	Microbiol.	2002;15:167e93.	
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Endoscopes	
Great	challenge!!!	

	ü Non-collapsible	

ü Not	transparent	

ü Long	Channels	

ü Narrow	lumens	

ü Valve	channels	

ü ThermosensiFve	



Distal	End	of	a	Gastrointes=nal	scope	



Distal	end	of	a	duodenoscope	

	
Elevator	Chanel	

	









Why?	How?	What?	

1.	Purpouse	-	Increase	safety:	process,	professional,	paFent,	prevent	
outbreaks	
2.	Good	pracFces	acFons	–	safe	and	suitable	
3.	Ensure	clean	endoscope	for	paFent	use	
	



The	best	=me	to	act?	

During	the	iniFal	stages	of	biofilm	formaFon,	bacteria	are	only	
loosely	abached	to	the	surface	and	can	be	easily	detached	by	
cleaning.	
		
However,	as	the	bacteria	proliferate	and	the	biofilm	matures,	
the	abachment	becomes	much	stronger,	limiFng	the	
effecFveness	of	cleaning	soluFons	and	scrubbing.	
	
Colonizing	bacteria	from	the	top	layers	of	a	biofilm	are	not	as	
firmly	abached	as	those	near	the	device	surface	and	can	migrate	
to	form	new	biofilms	on	available	surfaces.	

Guideline	for	processing	flexible	endoscopes.	In:	Guidelines	for	Periopera0ve	Prac0ce.	Denver,	CO:	AORN,	Inc;	2016:675-758.	



	
Preven=ng	biofilm	forma=on		



Why	is	it	so	difficult?	

Ø  The	biofilm	structure	confers	a	degree	of	protecFon	to	microorganisms,	and	
eliminaFon	is	difficult.		

Ø  In	a	biofilm,	cells	are	less	suscepFble	to	dehydraFon.	

Ø Nutrient	recycling	supports	growth	in	low-nutrient	environments.	

Ø Matrix	surrounded	cells	are	less	accessible	to	disinfecFng	soluFons.	
If	the	biofilm	dries,	the	remaining	organic	material	can	inacFvate	disinfectants,	
render	enzymaFc	cleaners	less	effecFve,	and	require	addiFonal	scrubbing	to	be	
removed.	



Why	is	so	difficult?	
Residual	organic	material	that	remains	aoer	device	processing	can	
promote	the	formaFon	of	a	new	biofilm	when	the	device	comes	in	
contact	with	more	colonizing	bacteria	(i.e.,	during	the	next	
procedure).		
	
Biofilm	is	prone	to	form	in	the	inner	channels	of	endoscopes	and	
on	scratched	or	damaged	endoscope	surfaces	that	may	not	be	
reached	easily	by	brushes	during	the	cleaning	steps,	highlighFng	
the	need	for	visual	inspecFons	to	assess	cleanliness	and	damage	
(should	we	use	a	lens	or	a	microscope?).	
	
Damp	inner	channels	caused	by	inefficient	drying,	favor	bacterial		
growth;	drying	cabinets	that	circulate	filtered	air	can	prevent	this.	

Guideline	for	processing	flexible	endoscopes.	In:	Guidelines	for	Periopera0ve	Prac0ce.	Denver,	CO:	AORN,	Inc;	2016:675-758.	



How	to	do?	

	
	
Thorough	cleaning,	especially	at	the	point	of	
use,	can	limit	biofilm	formaFon	and	help	ensure	
effecFve	disinfecFon	(and	sterilizaFon)	in	
subsequent	processing	steps.	

	
	Putnam	K,	PrevenFng	biofilm	formaFon	in	flexible	endoscopes.	AORN,	v.	103,	n.	1,	jan	2016.	



Preparing	endoscopes	for	processing	aBer	use	
	

“Having	a	process	for	recording	the	Fmes	that	the	procedure	ended	and	
cleaning	was	iniFated	enables	processing	personnel	to	ascertain	how	
long	the	endoscope	has	been	awaiFng	processing,	to	establish	priority	
order,	and	to	determine	whether	rouFne	processing	within	the	
manufacturer’s	recommended	Fme	to	cleaning	is	achievable—and	if	not,	
to	implement	the	manufacturer’s	procedures	for	delayed	processing”		
	
Sharon	A.	Van	Wicklin,	MSN,	RN,	CNOR,	CRNFA(E),	CPSN-R,	PLNC,	senior	perioperaFve	pracFce	specialist	
at	AORN	and	lead	author	of	the	guideline.		

	
“This	is	a	simple	task	that	can	make	a	big	difference	in	
effecFve	processing.”		

Guideline	for	processing	flexible	endoscopes.	In:	Guidelines	for	
Periopera0ve	Prac0ce.	Denver,	CO:	AORN,	Inc;	2016:675-758.	



Point-of-use	pre-cleaning		

By	moistening,	diluFng,	sooening,	and	removing	organic	soils,	prompt	point-of-
use	pre-cleaning	can	reduce	biofilm	formaFon	and	limit	the	amount	of	organic	
material	that	dries	on	the	surface	of	the	endoscope.	
	
“We	have	to	do	everything	we	can	possibly	do	to	make	sure	the	scopes	are	
meFculously	cleaned,	and	this	begins	with	pre-cleaning	the	endoscope	
immediately	aoer	use,”	said	Van	Wicklin.		
	
Time	constraints	and	the	pressure	to	efficiently	turn	over	procedures	or	rooms		
can	lead	to	omission	of	the	point-of-use	pre-cleaning	step;		
	
However,	this	is	the	first	step	in	ulFmately	prevenFng	infecFons	because	it	
increases	the	effecFveness	of	all	subsequent	processing	steps.		



Cleaning		



	
ATP	-	Adenosine	Triphosphate	 

	
Ø  ATP	is	present	in	all	living	cells,	as	a	main	source	of	energy	for	cellular	metabolism.		

Ø  Consequently,	it	is	present	in	any	organic	residue,	for	example:	body	fluids,	skin	

cells,	microorganisms,	etc.		

Ø  Thus,	it	represents	an	excellent	marker	for	organic	contaminaFon	or	source	of	

biological	contaminaFon.			

Ø  Aoer	cleaning,	ATP	levels	on	the	inner	channel	(wash	or	brush)	should	be	

significantly	reduced	and	the	test	monitors	these	levels,	(<	100	RLU	or	<200	RLU,	

depending	on	the	test		brand)	

How	to	ensure	effecFve	cleaning?		





	
Key	points	

	
	

ü  Endoscopes	are	hard	to	clean	and	disinfect	and	may	lead	to	healthcare	related	infecFons	

ü  Biofilms	are	the	main	mechanism	of	bacterial	transmission	between	paFents	and	efforts	to	
prevent	its	formaFon	are	essenFal		

ü  Trained	and	sFmulated	reprocessing	personnel	are	essenFal	for	safety	

ü  Immediate	point	of	care	pre-cleaning	is	highly	desirable	

ü  Devices	should	be	completely	dried	before	stored	

	

	
		



What	do	we	do	now?		

ü Make	sure	you	are	following	manufacturers'	recommendaFons	

ü Make	sure	your	employees	are	trained	and	fit	

ü  Use	and	follow	evidence-based	guides	

ü  Supervise	and	audit	processes	

ü  Consider	implemenFng	a	program	to	ensure	cleanliness	monitoring	(ATP,	protein)	



What	do	we	do	now?		
	
ü  Review	and	update	POPs	

ü  Consider	paFents'	informed	consent	for	the	risk	of	transmission	of	infecFon	and	
report	possible	symptoms	

ü  Surveillance	
	
ü  AbenFon	is	needed	to	ensure	the	quality	of	water	used	to	rinse	disinfected	

equipment.	
	
ü  Share	what	happened	to	learn	from	the	facts!		
	



Thank	you!	
larissa.cavassin@hsl.org.br	

“Success is the sum of repeated small efforts  
day after day	“	

Robert	Collier	

 


