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COVID and transmission1

COVID	particles	are	spherical	and	between	0.06	-	0.14	μm	in	diameter,	or	an	
average	of	about	0.125	μm,	measured	under	an	electron	microscope	(1).
Current	data	suggest	that	SARS-CoV-2,	does	not	remain	in	suspension,	 
and	that	the	majority	of	transmission	is	through	saliva	(large	droplets	of	 
5	μm	≥	5	μm)	and	particles	(aerosol	<	5	μm)	(2).

Virus transmission occurs when an infected person expels droplets containing 
viral	particles	by	coughing,	sneezing	or	talking,	even	at	a	distance.

Evidence	shows	that	fine	aerosol	fractions	of	corona	virus	have	been	 
collected	at	some	distance	from	a	transmitting	patient	(3).

It	should	be	noted	that	clinical	and	experimental	studies	(aqueous	
suspension	of	Corona	virus)	show	that	some	of	these	particles	can	
remain	suspended	in	the	air	for	several	hours	(4.5).



COVID and confined spaces2

The Ministry for Solidarity and Health recommends always ensuring the regular renewal of air in all  
confined	spaces,	by	means	of	natural		or	mechanical	ventilation,	in	order	to	bring	in	"new"	air	from	outside,	 
and to evacuate indoor air so as to avoid the uncontrolled recirculation of air in the building (6).

In	its	September	2017	expert	report,	the	Agency	for	Food,	Environmental	
and Occupational Health & Safety noted that the available data did not  
demonstrate	the	effectiveness	and	safety	of	indoor	air	purification	devices	
in real world conditions	(7).

« WHY AVOID AIR RECIRCULATION? »



Is air recirculation necessary?3

To	reiterate,	ensuring	the	regular	renewal	of	air	in	all	confined	spaces	by	means	of	a	natural	ventilation	system	is	
recommended.	In	patient	rooms	it	is	necessary	to	ensure	a	good	ventilation	flow.	In	our	experiment,	when	only	MCV	
(mechanical	controlled	ventilation)	is	active,	the	area	by	the	patient’s	head	is	subject	to	an	extract	air	flow	of	about	
2.4 cm/s to the air inlet in the middle of the room.

French standard NF S90-351 for controlled environment areas in health care 
institutions	states	that,	as	a	minimum,	intensive	care	rooms	are	in	risk	class	2.
Rooms	for	infectious	patients	may	be	in	a	higher	risk	class.
In	our	experience	and	with	our	configuration,	there	must	be	10	air	changes	per	
hour. At a rate of 350 m3/h for a total volume of 60 m3,	it	would	appear	that	the	
ventilation	capacity	is	too	little.	Unfortunately,	it	is	not	always	easy	to	ensure	a	
high	air	change	rate	using	the	ventilation	system	described	above;	however,	
this is easier with the window open.
Hence	our	interest	in	testing	an	air	purification	solution	that	provides	additional	
theoretical	and	empirical	safety	for	health	care	workers	in	a	hospital	setting.

IS CONTROLLED MECHANICAL  
VENTILATION ADEQUATE?



Adding an air purifier?4

WHAT ARE THE MAIN ISSUES RELATED TO THE USE OF  
AIR PURIFIERS OR AIR RECIRCULATION DEVICES? 
1st issue:

HEPA	type	"mechanical"	filters	are	normally	capable	of	capturing	aerosol	particles.	However,	it	is	necessary	to	have	
a	significant	air	change	rate	to	achieve	a	significant	reduction	in	droplets	and	aerosols	in	the	room.	Furthermore,	
the	mixing	of	air	generated	by	the	air	purifier	increases	the	velocity	of	air	in	the	room,	and	could	accelerate	the	
spread	of	aerosols	carrying	viruses,	therefore	increasing	the	risk	of	transmission	to	health	care	workers.
It is therefore very difficult to determine the actual effectiveness of such devices on virus transmission.

This phenomenon has been observed in a Chinese restaurant (8).
According to the seating arrangement, Patient A1 was more than 
one metre away from patients B1 and C1.
The air conditioning flow thus seems to have facilitated the  
transport of micro droplets, from the table of the A family to that  
of the B, and then to that of the C. 
The fact that only contacts seated at tables within the axis of the 
air conditioning flow were infected, suggests that transmission only 
occurred in this manner.



The same is true in a recently published study of exposure 
on	a	bus	(9)	where	the	positioning	of	infected	persons	 
suggested aerosol transmission by way of recycled air.
Comparisons between areas close to and remote from the 
patient show that there was no difference in the probability 
of exposure; suggesting massive exposure through recycled 
air	(from	front	to	back).

2nd issue:
Viral	particle	size	and	HEPA	filters:
Given	the	0.125	μm	size	of	viral	particles,	the	size	of	aerosolized	particles,	and	the	ability	of	HEPA	filters	
to	capture	particles	being	"limited	to	0.3	μm	or	more",	is	using	this	kind	of	filter	to	capture	the	virus	without	
spreading it useful?

3rd issue:
Filters	become	charged	with	viral	particles.	This	creates	a	significant	risk	of	exposure	for	the	technician	if	
the	filter	is	not	handled	with	care	(gloves,	mask,	goggles	and	proper	waste	management).



Test objectives5

1. Whether the AP BIO 1000 AirFend system can provide  
 disinfected air and in situ disinfection.

2. Assess the risk of viral particle spread based on the air flows  
 created by the device in an intensive care room.  

3. The benefit of such devices in intensive care rooms containing  
 viral particles of SARS-Cov2.

4. To assess the risk of COVID-19 exposure when handling  
 the used filter.  



Air purifier tested: AP BIO 10006

IS THE USE OF THIS AIR PURIFIER A WAY TO SOLVE THE ISSUES?
Note: Drawing AP BIO 2400, similar in operation to AP BIO 1000

Air outlets:
The air outlets are located  
under the second filtration stage 
(HEPA H14) (Models 400, 500 
and 1000), and under the fan 
where there are sound traps  
to reduce noise levels.

Air intakes:
The AP BIO 2400 air purifier has 

two upper side air intakes that 
increase the filtration surface 

area so as to purify as much air 
as possible.

Fan:
The fan is located under 
the 50% ePM1 filter (F7) and 
creates a constant negative 
pressure in the air column.  
A fan with a low energy  
EC motor is used.

Control panel for the  
air flow rate adjustment.

Indicator light for  
filter change.

Mobile:
Equipped with casters for  
great mobility and flexibility

First filtration barrier:
The AP BIO purifier draws air 

from the room through the  
initial 50% ePM1 (F7) filtration 

barrier to trap particles  
and microbes

Second filtration barrier:
A second HEPA H14 filtration  

barrier (absolute filter), which is 
also impregnated with the 100% 
natural AirFend™ bio-decontami-

nating formulation in powder form, 
deactivates viruses and bacteria.



AP BIO 1000
1st issue: dissemination7

DOES THE AIR CHANGE RATE PROVIDED BY THE AP BIO 1000 FILTER 
PURIFIER CAUSE A RISK OF THE SPREAD OF VIRAL PARTICLES  
TO PERSONNEL? 

Air flows around the patient 
with the MCV and air purifier in 
operation. Side, front and top 
views of the patient room.

To	answer	this	question,	a	simulation	was	carried	out	
using the PIMPLE and MPPIC solvers from OpenFoam. 
These	enable	turbulent	flows	with	various	limitations	
to	be	identified	in	a	stationary	state.	A	simplified	digital	
model has been drawn up from the plans provided. The 
room	is	provided	with	a	bed	in	its	centre,	MCV	supply	
and	extraction,	a	bench	and	an	AP	BIO	1000	air	purifier.



When	the	air	purifier	is	switched	on	(transitional	phase),	the	flow	is	somewhat	complex.
If	the	patient’s	face	is	still	exposed	directly	to	air	coming	out	of	the	MCV,	this	flow	is	not	directed	towards	the	 
ceiling	ventilation,	but	rather	towards	the	air	purifier	which	is	positioned	approximately	one	metre	from	the	patient.

Contaminated	air	then	flows	in	two	directions:
•	Most	of	the	air	enters	the	upper	grille	of	the	device	and	is	filtered.
•	A	smaller	portion	of	the	air	flows	down	to	the	ground	where	it	is	propelled	by	the	fast	outflow	of	air	from	the	air	purifier.
This	airflow	passes	under	the	bed	hitting	the	wall	facing	the	patient.	Some	of	this	air	then	rebounds	onto	the	patient.

However, it is important to note that this airflow remains at floor level, where there is a reduced risk  
of inhalation or exposure.

Thanks to this simulation, we can conclude that the AP BIO 1000 air purifier does not cause  
a theoretical risk of disseminating viral particles towards health care staff.

Simulation	video	with	one	detail:	a	sneeze	
at	1/10	of	second,	particles	of	10	to	100	
microns	emitted	at	50	km/h	in	front	of	an	
AP	BIO	1000	air	purifier	set	to	1000	m3/h 
(approximately	1	m/s	air	extraction)	with	
the air change rate of the MCV also driving 
the	air	towards	the	air	purifier.



DOES THE VOLUME OF AEROSOLS AND DROPLETS DECREASE  
BEFORE AND AFTER THE INTRODUCTION OF AN AP BIO 1000?

Logically,	the	air	purifier	reduces	the	
average concentration of particles 
in	the	patient’s	room,	including	
aerosols and droplets caused by 
talking,	breathing	and	coughing.

We can therefore assume that 
reducing the velocity of the virus in 
the	environment,	reduces	the	aver-
age	risk	of	transmission	of	the	virus.	

Accordingly	particulate	quantification	
was performed in situ in the patient 
room. This count is expressed in 
number of particles per mm3.

Note: no distinction is made between 
inert and live particles.

1.	 Patient’s	head	area
2.	 Patient’s	mid-body	area
3.	 Patient’s	foot	area
4. Patient room left area
5. Patient room right area

Test set-up with the sampling areas



RESULTS:  PARTICLES ≥ 5 ΜICROMETRES

The increase in the curve at about 10:30 a.m. is due to a nurse opening the door.  
However, there was a rapid decline of particles in the next 30 minutes.

*Trust upper limit (LSC at 95 %) - LSC at 95 % measures the extent to which the result is close to reality with the precision

T0 T20 T60 H6

Average	(/m3) 10,147.1 11,865.7 4,638.0 423.8

Standard	dev.	(/m3) 3,434.4 7,616.8 1,881.4 482.5

LSC	95%	(/m3) 13,372.5 19,019.0 6,339.2 876.9

Particles per m3 : « Head »

Particles per m3 : « Mid-body »

Particles per m3 : « Right »

Particles per m3 : « Foot » Particles per m3 : « Left »



RESULTS:  PARTICLES ≥ 0.5 ΜICROMETRES

*Trust upper limit (LSC at 95 %) - LSC at 95 % measures the extent to which the result is close to reality with the precision

T0 T20 T60 H6

Average	(/m3) 334,006.1 75,808.8 29,287.6 13,890.4

Standard	dev.	(/m3) 1,110,360.5 46,516.3 9,588.7 5,085.0

LSC	95	%	(/m3) 437,651.1 119,494.6 38,292.9 18,666.0

Particles per m3 : « Head »

Particles per m3 : « Mid-body »

Particles per m3 : « Right »

Particles per m3 : « Foot » Particles per m3 : « Left »



AP BIO 1000
2nd issue: Is H14 Filtration needed?7

IS A H14 FILTER USEFUL TO FILTER AND CAPTURE VIRUS  
WITHOUT BREAKING DOWN PARTICLES? 

Given	the	approximately	0.125	μm	size	of	viral	particles,	the	size	of	aerosolized	particles,	and	the	ability	of	HEPA	
filters	to	capture	particles	being	"limited	to	0.3	μm	or	more",	is	using	this	kind	of	filter	to	filter	contaminated	air	useful?.	

A	2016	NASA	study	showed	very	clearly	that	particles	up	to	0.01	μm	are	indeed	captured	by	a	HEPA	filter.	 
Consequently	these	filters	are	very	effective	both	at	capturing	an	extremely	high	percentage	of	nanoparticles	 
and	also	particles	larger	than	0.3	μm	(10).



AP BIO 1000
Initial conclusions7

ANSWERS TO THE 1st ISSUE: 
•		The	AP	BIO	1000	does	not	cause	any	excess	risk	

of the virus being spread to health care staff under 
the conditions simulated.

•		All	of	the	elements	measured	in	this	experiment,	
show	a	significant	reduction	of	≥	5	and	≥	0.5	μm	
diameter particles in the patient room. 

•  It should be noted that installation of the AP BIO 
1000	air	purifier	unit	has	allowed	a	change	of	 
classification	from	ISO8	to	ISO6.

ANSWERS TO THE 2nd ISSUE: 
•		Assuming	the	vector	of	dry	virus	(droplets,	aerosols)	resulting	from	local	hygrometric	changes
•	 Thanks	to	its	H14	filter	the	AP	BIO	1000	can	filter	viral	particles	measuring	0.125	μm.



AirFend Filtration System
Herbal Substance Mix8

Safety of the herbal substance mix (Appendix 1) provided by the  
manufacturer before the start of the experiment

Composition of the manufacturer’s formulation:
Vegetabilis	fibris,	Eugenia	caryophyllata,	Olea	europaea	L,	Salvia	officinalis,	
Thymus	vulgaris,	Origanum	vulgare,	Rosmarinus	officinalis,	Satureja	 
hortensis,	Cinnamomum	verum.

There is little data in the literature regarding the combination of plant  
extracts	(in	powder	form)	present	in	this	formulation.	Existing	information	
about some combinations present in this formulation comes from studies 
conducted	on	essential	oils.	However,	the	formulation	used	in	the	AirFend	
system does not contain essential oils but its active molecules.

The pharmacological properties of essentials oils have been studied and 
validated	through	a	large	number	of	studies,	with	more	than	2,000	articles	
devoted to these pharmacological studies since 1995. 

And	over	the	same	period,	there	have	been	more	than	1,800	references	
to toxicological and clinical studies of these same bioactive substances.



The	active	molecules	contained	in	the	AirFend	formulation,	from	their	physical	and	chemical	characteristics,	 
are	called	volatile	organic	compounds	(VOCs).
The	importance	of	different	VOC	sources	should	be	emphasized	in	order	to	avoid	confusion	between	the	risk	 
of	the	anthropogenic	emissions	of	synthetic	VOCs	and	the	beneficial	effects	of	VOC	extraction	for	controlled	 
and	measured	uses	(NAT	VOCs).

Volatile	organic	compounds	(NAT	VOCs)	derived	mostly	from	the	biosynthesis	of	isoprene	and	terpenes	are	 
secondary	metabolites	of	the	plant.	In	their	volatile	forms,	their	effects	can	be	direct	or	indirect	after	a	few	 
transformational	processes.	Like	many	other	secondary	metabolites	of	the	plant,	they	have	toxic	effects	under	
certain	conditions	and	have	pharmacological	properties	of	interest	to	humans	(11)	such	as:
•	 the	combination	of	thyme	and	cinnamon	reduces	the	inflammatory	hyperreactivity	of	the	airways	and	certain	 
	 cellular	inflammatory	parameters,	so	that	they	can	potentially	be	considered	adjuvant	treatments	under	 
	 respiratory	inflammatory	conditions	(12)
•	 similarly,	it	has	been	reported	that	some	plants	such	as	cinnamon,	bergamot,	lemongrass,	thyme	and	lavender	 
	 have	powerful	antiviral	effects	against	the	influenza	A	virus	(13)

It is currently not possible to provide a full bibliography of the research into this formulation, however  
it is apparent from the various studies read for the drafting of this report that its use in confined and  
domestic spaces, especially at measured doses, would be of great interest, especially regarding its 
anti-microbial effects (bactericidal and fungicidal), virucidal effects, and acaricidal effects (14).
Given the current state of scientific knowledge, the benefit/risk ratio would be in favour of its use  
with proper control of the recommendations for doses to the environment.



AirFend System
In vitro tests results9

The	AirFend™	filtration	system	is	described	as	being	able	to	block	and	neutralize	100%	of	viruses	(including	
Sars-CoV-2)	and	bacteria	when	the	air	flows	through	the	purifier,	thanks	to	a	completely	natural	formulation.

WHAT EVIDENCE IS AVAILABLE REGARDING THE EFFICIENCY  
OF THE 100% NATURAL FORMULATION USED?
All the documents collected show that the formulation used in the AirFend system has a real activity:
•		Bactericidal,	conforming	to	the	NF	EN	13727	and	EN	1040	standards	(Appendices	2,	3)
•		Fungicidal,	conforming	to	the	NF	EN	1275	standard	(Appendix	4)
•		Fully	virucidal,	conforming	to	the	NF	EN	14476	standard	(Appendix	5).

Examples of results obtained for:

The	in	vitro	efficacy	of	the	product	used	is	therefore	proven,	under	both	clean	and	dirty	conditions*.
* 3 ml/l of sheep erythrocytes and 3 g/l of bovine albumin

Adeno virus: Noro virus: Polio virus:



A	study	led	by	the	NSF	(Public	Health	and	Safety	Risk	Management)	in	
Ann	Arbor,	Michigan,	USA,	shows	no	poorer	performance	of	this	formulation	
when	compared	to	certain	chemicals	such	as	quaternary	ammoniums	or	
sodium	hypochlorite	(Appendix	6).

Furthermore,	efficiency	tests	have	also	been	carried	out	on	filters	that	
incorporate	different	concentrations	of	the	plant	formulation	(Annex	7).
The	filters	have	been	tested	on	certain	bacteria	of	the	types	BG	(Bacillus	 
subtilis),	BG-	(Pseudomonas	aeruginosa)	and	yeasts	(Aspergillus	flavus).

These tests actually clarify that if 
the	filters	are	coated	with	the	plant	
formulation at a concentration of 
5%,	a	minimum	regression	of	4	log	
(max	6	log)	of	the	microorganisms	
tested is obtained.

Proven	air	sanitization	and	sanitization	efficiency	for	P3	and	P4	filters	
containing	a	higher	concentration	of	plant	formulation	(concentration	
not	communicated	by	manufacturer)	(Appendix	8).



AirFend System
In situ tests: operational conditions10

Taking	into	account	that	the	elements	previously	collected	have	been	made	in	vitro	or	in	situ,	but	in	an	
environment	where	the	air	is	controlled,	it	has	been	decided	to	test	the	device	in	a	"real"	intensive	care	
room with a patient infected with COVID-19.

AP BIO 1000:
Since	the	selected	patient	is	on	high-speed	oxygenation	(OHD),	the	number	of	theoretical	viral	particles	
in	the	environment	is	significantly	higher	than	that	obtained	in	an	intubated	patient,	even	more	so	if	he	 
or she has a closed system. Tests were carried out between J12 and J25 of patient contamination

Device in place in the 
room after completing 
the tests. Different  
location from the  
original location.

The sample room: 60 m3

Temperature: 19-21°C  
Humidity: 60 g/m3

Not bio-disinfected

The patient:
Not intubated
Treated under OHD
Admitted at J6 after  
contamination.



AirFend System
In situ tests: surfaces samples10

ARE SURFACES IN CONTACT WITH TREATED AIR  
EVEN PARTIALLY DECONTAMINATED?

The different results of the samples 
are	difficult	to	interpret	because	the	
room was not bio-cleaned prior 
to the experiment and there was 
contamination	at	T18	(18	min)	by	
the entrance into the room of one 
of the hospital staff.
Consequently,	we	can	see	an	 
increase of colonies in the different 
areas,	especially	from	the	respirator.

The filtered air flow spreads 
towards the ground in four 
directions: the door, the door-
mat, under the bed and the 
wall behind the device.

However,	after	40	minutes,	this	"re-contaminated"	zone	shows	a	significant	decline	of	
88.15% in the concentration of viable particles per cubic metre (ufc/m3).
Since	the	respirator	is	in	an	area	where	the	"decontaminant"	airflow	is	the	most	important	
(located	at*	1	m)	vs.	dormant	(located	at*	2.0	m)	/adaptable	(located	at*	1.8	m),	we	can	
hypothesize	that	the	AirFend	airflow	probably	has	a	decontaminating	effect	on	the	surfaces	
if	they	are	sufficiently	exposed	to	it.
* from the AP BIO unit



AirFend System
In situ tests: aerial samples10

THE AIR FILTERED BY AP BIO IS DECONTAMINATED  
BUT CAN IT ALSO BE CONSIDERED AS BEING DECONTAMINANT?

Same	remark	as	before	regarding	the	entrance	of	a	
staff member into the room at T18. There is then an 
increase of the colonies at the patient level.

During this experiment we can see:
•  a 38.1% (Ufc/m3) decline in 20 minutes and  
   65.1% in 60 minutes at the entrance to the room.
•  a 50.9% decrease,	40	minutes	after	 
   re-contamination of the environment.



AirFend System
Conclusions: in situ samples10

Regarding surfaces:

By	comparing	in	vitro	and	in	situ	data,	it	is	clear	that	the	 
AirFend system with its formulation has anti-microbial  
properties on surfaces.

However,	these	properties	are	certainly	dependent	on	the	 
concentration	of	active	product	on	the	surfaces	in	question.

There	is	consequently	a	real	bactericidal	effect	(88%)	on	the	
surfaces	most	exposed	to	the	product,	and	a	retarding	effect	
on natural bacterial growth.

NB. This hypothesis is sustained provided that bacterial colonies are not in phases 5 or 6.

Regarding the air:

In	situ	(not	hospital-based)	results	were	
carried out by the manufacturer and were 
communicated in order for us to compare 
them with our results.

These are consistent with the results obtained 
during	our	experiment,	so	the	rate	of	air	
contamination is as a minimum reduced by 
50	%	(bacteriostatia	for	the	manufacturer)	
and	up	to	65.1	%	(vs.	73.3	%	for	the	 
manufacturer).

It should be noted that the research on 
Aspergillus fumigatus before and after the 
implementation of the APBIO 1000 was 
negative. These results were therefore  
not developed in the document.

Supplier	tests	available	on	request.

1  latency phase
2  acceleration phase
3  exponential phase 
4  deceleration phase
5  stationary phase
6  decline phase



AirFend System
3rd issue: filter manipulation and risk?10

DOES THE FILTER ANY LONGER CONTAIN VIRAL DNA  
AND CAN ITS HANDLING BE FACILITATED?
Various in vitro tests were carried out by the manufacturer showing 
the	efficacy	of	bactericide	and	fungicide	on	treated	filters	(see	p.15).	
However,	no	tests	were	carried	out	on	the	virucidal	activity	of	these	filters.

To	answer	this	question	we	looked	at	the	issue	of	COVID-19.	 
Accordingly,	surface	swabs	for	PCR	were	taken:
•		At	the	F7	filter	(the	first	barrier	in	the	system)
•		At	the	H14	filter	(that	is	supposed	to	block	the	virus).

These samples were 
taken	at	J15	so	that	
contagion was persistent 
in the patient room.



AirFend System
Conclusions: 3rd issue10

ANSWERS TO THE 3rd ISSUE:
Viral	DNA	from	COVID-19	was	not	found	on	the	filters	
of the AP BIO 1000 located in a patient's room with 
severe SarS-CoV 2 and contagious lung disease.

With	regard	to	the	issue	of	safe	filter	handling,	it	is	
likely	that	the	AirFend	system	has	an	effective	virucidal	
effect on COVID-19 and would therefore allow the safe 
handling	of	the	filter	by	maintenance	technicians.

However,	several	limitations	have	been	identified:
•  Comprehensive but not total surface swabbing.
•		The	contagiousness	of	patients	varying	over	time	(15)

Different PCR samples from filters at different stages of disease  
progression are probably required in order to be able to confirm  
this with certainty.



Conclusion11

The AP BIO 1000 has been tested in a real situation in an intensive care room in which there was one  
non-intubated patient with COVID.

All	documentation	preceding	our	experiment	showed	the	in	vitro	efficiency	of	the	plant-based	formulation	 
integrated	into	the	AirFend	system	in	the	FläktGroup’s	AP	BIO	1000	air	purifier.	This	document	was	written	 
to	address	various	issues	related	to	air	purifiers	using	H14	filters.

Our work has led to the conclusion that:

1. The AP BIO 1000 purifier poses virtually no risk of the virus being spread to health care staff.
2. Use of this device allows a significant regression of particles ≥ 5 and ≥ 0.5 μm in diameter in the  
 patient room, thus inducing a regression/dissipation of virus vectors in the tested environment.
3. The AP BIO 1000 enables transition from an air quality level of ISO8 to ISO6.
4. The air coming out of the purifier has a real bactericidal effect on the most exposed surfaces  
 (closest to the device). However, this effect is weaker for objects positioned 1.8 m from the AP BIO. 
5.  The air coming out of the purifier has a bactericidal effect in the air (after 20 minutes of operation)
 with a rate of bacterial decontamination detected of between 50 % and 65.1 %.
6. No COVID-19 viral RNA was found on the AP BIO 1000 filters.
7. No toxicity or short-term side effects were reported by the health care team and patients  
 over a one-month period.
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