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ü Identify	how	and	why	surfaces	can	support	
biofilm	formation	and	microbial	proliferation.

ü Understand	why	cleaning	better	may	increase	
patient	risk.

ü Learn	the	importance	of	asking	critical	questions	
BEFORE	buying	any	products.

Learning	Objectives



• The	majority	of	surfaces	within	the	
healthcare	environment	cannot	be	
efficiently	and	effectively	cleaned,	
disinfected,	or	sterilized.	

• Surfaces	support	the	acquisition	and	
transmission	of	microbes	that	cause	
deadly	infections!

• In	many	cases,	they	harbor	pathogens

Why	are	we	talking	about	surfaces?	

Because	surfaces	are	FOMITES!



We	don’t	look	at	the	surfaces!



There	are	hundreds	of	surfaces	in	this	room

How	many	surfaces	do	you	see?	

• Combination	soft,	hard,	
smooth,	textured,	porous,	and	
nonporous

• Different	surfaces	and	
connections

• Cannot	all	be	cleaned	and	
disinfected	the	same	way

• Can	they	be	cleaned	in	the	
allotted	time	for	room	
turnover?



Surfaces	harbor	unseen	pathogens	
Biofilm	formation	

• Biofilms	are	structured	microbial	communities	attached	to	
surfaces,	wet	or	dry

• It	is	formed	as	a	result	of	the	microorganism’s	surface	sensing	
(initial	adhesion	to	surfaces)

• Followed	by	adhesion	and	production	of	extracellular	matrix	
(protection)

• Motility	of	microbes	– can	move	independently	using	
metabolic	energy

• Think	of	surfaces	as	microbial	reservoirs	that	support	
microbial	attachment	and	biofilm	formation



Toilet	plume?

How	many	surfaces	
are	contaminated?	

Microbial	
Attachment



Surface	materials	support	attachment



Can	the	surfaces	be	cleaned	and	disinfected?

How	do	we	know?

• There	are	no	guidelines	or	standards	that	validate	that	surfaces	can	be	
effectively	cleaned	and	disinfected	without	causing	damage

Ø Evaluation	must	begin	with	raw	materials	before	design	of	products

Ø Evaluate	before	construction	of	the	healthcare	environment

• Many	cleansers	and	disinfectants	are	actually	damaging	the	surfaces	
they	are	meant	to	clean	and	disinfect.

• One	of	the	leading	ways	microbes	move	within	a	healthcare	
setting	is	via	surfaces



Real	Life	Challenges



Transmission	of	microbes	

➔ Floors

➔ Gurneys

➔ Wheelchairs

➔ Medical	devices	- including	IV	poles

➔ Clothing	- Healthcare	workers	and	
visitors

➔ Shoes

➔ Human	behavior	is	unpredictable	

Cross-contamination	
occurs	in	so	many	ways!



• Gurney
• Metal	frame
• Mattress	cover
• Mattress	core
• Sheets

• Backboard	– straps	
• Rolling	cabinets	– drawer	pulls
• Lights
• Medical	devices	– monitors	

How	many	types	of	surface	materials	
and	textiles?

How	many	different	patient	
care	devices	do	you	see?



Cleaning?	Disinfection?
Can all surfaces be cleaned and disinfected the same 
way in 20-30 minutes to turn the room over?



Problem:	Microbes	cannot	be	seen

➔ Seams	and	connection	points

➔ Formation	of	microbial	reservoirs

➔ Chemical	exposure



We	rely	on	visual	assumptions	



It’s	complicated

There	are	many	aspects	to	the	problem

• Many	different	silos	of	expertise	each	
Ø Raw	materials,	surface	manufacturers,	device	vendors,	disinfectant/chemical	

companies,	environmental	managers,	facilities,	value	analysis,	etc.	

• Conflicting	definitions	and	guidelines	for	cleaning	and	disinfection
Ø Porous,	non-porous,	clean,	disinfect,	sanitize?

• Many	different	standards	organizations	and	test	methods

• Disparities	between	test	methods	and	pathogens	used	to	validate	
products

• Fragmented	information	and	guidance



Discover	root	causes	and	gaps

Case	study

Key	findings:
ü Develop	a	minimum	standard
ü Designate	a	single	point	of	contact
ü Establish	a	greater	understanding	of	real-life	

challenges
ü Build	awareness	around	how	critical	surface	

selection	is
ü Create	guidelines	for	product	review	and	checklists
üMedical	device	manufacturers	must	provide	

training,	including	nurses



• Confusion	for	them	as	well
Ø Testing	is	expensive
Ø No	guidelines	for	minimum	standards
Ø Not	sure	how	to	write	Instructions	of	Use	(IFUs)

• Don’t	completely	understand	what	happens	in	the	healthcare	setting
Ø Different	infection	prevention	protocols	and	guidelines
Ø Damaged	equipment	because	hospitals	don’t	use	what	they	

were	told	to	use
Ø Repair	and	replacement	costs	are	their	own

Manufacturer’s	frustrations



Confusion	in	healthcare	

• Not	all	healthcare	professionals	are	included	in	product	purchase	
discussions

Ø Value	Analysis	Professional
Ø Infection	Prevention
Ø Biomed
Ø EVS
Ø Directors	of	Nursing
Ø Facilities	Management

• Not	necessarily	a	single	point	of	contact
• How	many	people	will	be	involved	with	infection	prevention	and	

cleaning	and	disinfection?	Are	they	all	trained	the	same	way?



Infection prevention guidelines

➔ Accountable Care Act

• Time Requirements patient care

➔ Room turnover times

➔ Daily cleaning

➔ Outbreak disinfection

➔ Terminal cleaning



Seven	Aspects	of	Surface	Selection

1. Material	and	textile	selection
• Compatible	with	standard	EPA-registered	hospital-grade	disinfectant	categories
• Healthcare	facilities	set	infection	prevention,	cleaning,	disinfection,	and	reprocessing	

guidelines.	Can	those	be	followed	without	causing	damage	to	the	surfaces	in	the	built	
environment	and	equipment	used	for	patient	care?

2. Surface	assemblies	
• Surfaces	are	always	combined	with	other	surfaces	to	create	a	product.	That	product	must	

be	cleaned	and	disinfected.

3. Location
• How	often	are	surfaces	and	medical	devices	cleaned?		Can	material	withstand	those	

guidelines	without	damaging	materials	and	products?
• In	high	traffic,	turnover	areas	require	frequent	but	effective	cleaning	and	disinfection.

4. Microbiology
• High	contamination,	such	as	ED	



Seven	Aspects	of	Surface	Selection

To	create	a	healing	environment,	surfaces	and	products	must	
be	able	to	be	cleaned	without	damage.	

5. Human	behavior
• A	focus	on	high-touch	surfaces	leaves	highly	touched	surfaces	out	of	the	equation

6. Cleaning	and	disinfection		
• Surface	disinfection	compatibility	and	infection	prevention	guidelines
• Case	study

7. Manufacturer	warnings
• Often	have	to	ask	for	these,	not	necessarily	in	care	and	maintenance	documents	and	IFU



Infection	Prevention	
Guidelines
Instructions	for	use	and	care	and	maintenance



Manufacturer	instructions	for	use	(IFUs)

July	2021	Case	Study	“Surface	disinfection	incompatibility	with	medical	
devices	creates	potential	patent	risks”



User	manual	care	and	maintenance

July	2021	Case	Study	“Surface	disinfection	incompatibility	with	medical	
devices	creates	potential	patent	risks”



Different	infection	control	guidelines



Cleaning	and	disinfection	products

And	WHO	is	doing	the	cleaning	and	disinfecting?

➔ No	library	of	disinfection	products
• Cleaning	and	disinfection	process	based	on	microbes	

➔ Number	of	products	on	Environmental	Services	
professionals’	cart

➔ Nursing	#1	focus	– patient	care

➔ Visitors	grab	cloths,	wipes	



A	typical	cleaning	cart	has	limited	products

What	works	for	
some	surfaces	
doesn’t	work	
for	others.	

“Provide	me	with	
the	name	of	the	
disinfectant	you	use,	
and	I	will	put	it	on	
our	letterhead.”	
A	manufacturer	rep	of	medical	
device



https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfRES/res.cfm?id=191272

Case	Study:		FDA	Recall	of	Medical	Device



➔ We	need	to	bring	together	all	the	different	groups	
working	on	surfaces	to	improve	the	situation:	raw	
materials,	manufacturers,	healthcare	workers,	
researchers,	testing	labs,	and	more.	

Through	collaboration,	testing	and	standards	

How	do	we	facilitate	change	to	address	the	issue?	



5	steps	you	can	take	now
1. Designate	a	single	point	of	contact	within	your	healthcare	organization to	facilitate	

collaboration	between	manufacturers	and	healthcare	professionals,	and	to	
communicate	important	matters	to	all	parties.	Typically	a	value		analysis	professional.	

2. Create	guidelines	for	product	review	before	purchase	and	checklists	for	healthcare	
selected	teams	within	the	healthcare	setting	that	provides	them	with	needed	
information	for	product	value	analysis	professionals.

3. Ask	hard	questions	at	the	design,	review	and	evaluation	stage of	any	equipment,	
material,	device	or	surface	to	be	used	in	the	facility.	Ask	questions	about	cleaning	and	
disinfection	compatibility.	

4. Push	your	manufacturers	to	show	research	done	on	the	surface	materials	and	how	
the	materials	were	used	in	real-world	settings,	not	just	laboratory	clean	rooms.	

5. Ask	your	Medical	device	suppliers	to	provide	maintenance	training	as	well	as	
cleaning	and	disinfection	review	for	healthcare	professionals.	



Your	checklist

❏ Do	you	have	scientific	testing	data	that	validates	claims?
a. What	test	methods	were	used?
b. What	microbes	were	used?
c. UV	and	other	no	touch	technology	testing?

❏ Have	all	categories	of	EPA	registered	disinfectants	been	tested	and	
are	surfaces	compatible?

❏ Review	IFU’s	– Do	they	support	infection	prevention	protocols?

❏ Review	care	and	maintenance	documents

❏ Review	manufacturer	warnings

❏ Review	the	warranties

❏ Review	the	cleaning	and	disinfectant	supplies	being	used



What	HSI	is	doing

• Education	and	research

• Case	studies- What	is	happening	in	healthcare

• Working	across	the	“supply	chain”	and	industry	to	develop	
standards	and	common	definitions

• Implementing	a	patent-pending	certification	testing	
methodology,	starting	with	raw	materials	and	assembly	
testing

• Ultimately	the	collaboration	will	provide	sustainable	
solutions	to	real	problems.4



How	you	can	get	involved

1. Become	a	member

2. Have	your	company	become	a	corporate	sponsor

3. Donate

4. Drive	change	in	your	organization

healthcaresurfacesinstitute.org/get-involved



Thank	you!	

Linda	Lybert,	Founder	and	Executive	Director
HealthcareSurfacesInstitute.org	
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