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Goals:	CO2	absorbent	that	scrubs	CO2	from	rebreathed	gas	during	low	flow	anesthesia	is	
provided	either	as	loose	fill	(to	be	used	in	refillable	canisters)	or	in	prepacked,	disposable,	and	
machine	specific	plastic	canisters	(prepacks).	The	absorbent	contained	in	the	canister	(prefilled	
or	refillable)	is	considered	exhausted	once	the	inspired	CO2	(FICO2)	reaches	0.5%.	The	
performance	of	(CO2	absorbent	in)	prepacks	of	different	brands	for	2	different	anesthesia	
machines	has	recently	been	tested	in	vitro	under	standardized	conditions	[1,2].	However,	the	
results	of	these	studies	cannot	be	used	to	directly	compare	the	performance	of	the	absorbent	
of	the	different	brands	per	se	because	different	canisters	contain	different	amounts	of	
absorbent	and	because	the	type	of	anesthesia	machine	and	canister	shape	are	confounding	
factors	affecting	performance	themselves.	We	therefore	compared	CO2	absorbent	performance	
of	9	different	brands	of	Ca(OH)2	based	absorbents	using	the	same	anesthesia	machine	and	the	
same	refillable	canister	in	identical	CO2	loading	conditions.	
	
Methods:	Nine	absorbents	(Table	1)	obtained	from	either	jars	containing	loose	fill	or	from	
opening	prepacks	were	tested	as	follows.	A	plastic	cup	(200	mL,	measured	by	H2O	
displacement)	weighing	2.5	mg	was	filled	with	each	absorbent	and	weighed	(Mettler	Toledo	
XP1002	Columbus,	OH;	accuracy	10	mg),	and	the	weight	(g)	per	100	mL	calculated.	Next,	the	
absorbent	was	poured	into	a	refillable	canister	(700	mL	internal	volume)	that	was	weighed	
before	and	after	filling	it	up	to	determine	the	weight	(g)	of	fresh	absorbent;	the	volume	of	fresh	
absorbent	was	calculated	using	the	weight/100	mL	volume	data.	One	brand,	the	SpiraLithCa,	
was	tested	in	a	separate	plastic	canister	specifically	molded	for	the	product	because	it	cannot	
be	fitted	into	the	other	canister	by	nature	of	its	composition,	i.e.	a	synthetic	polymer	binder	
sheet	(13.0	g)	coated	with	absorbent	wrapped	around	a	central	plastic	hollow	core	(9.2	g),	
resulting	in	a	cylinder	bloc	(cartridge)	with	preformed	longitudinal	channels.	The	filled	canister	
was	placed	in	a	circle	breathing	system	of	an	ADU	anesthesia	machine	(GE,	Madison,	WI)	that	
ventilated	a	2L	bag;	160	mL/min	CO2	(flow	meter	accuracy	2	mL/min;	MEDEC,	Aalst,	Belgium)	
flowed	into	its	tip.		Tidal	volume	was	500	mL,	rate	10/min,	I:E	1:1,	and	fresh	gas	flow	300	
mL/min	O2/air	(60%	O2).	Gases	sampled	by	the	gas	analyzer	(M-CAiOV	module	(GE,	Madison,	
WI)	were	redirected	into	the	expiratory	limb.	For	each	product,	4	test	runs	(all	of	the	same	lot)	
were	performed;	the	study	ended	when	FICO2	had	reached	0.5%	(defined	as	exhaustion).	
ANOVA	was	used	to	compare	average	CO2	inflow,	time	to	exhaustion,	time	to	exhaustion	per	
100	g,	and	time	to	exhaustion	per	100	mL	of	product,	with	p	<	0.05	denoting	a	significant	
difference.	Results	are	expressed	as	average	(standard	deviation).	



	
Results:		

Table	1.	One	FLOW-i	test	was	deleted	(CO2	inflow	too	low).	

	
Conclusions:	CO2	absorbents	differ	in	the	time	until	they	exhaust.	Results	differ	depending	on	
whether	time	until	exhaustion	is	calculated	on	a	per	weight	or	per	volume	basis.	NaOH	content	
and	granular	shape	affect	the	time	until	exhaustion.	
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