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Viral Filtration Efficiency (VFE) at an

Increased Challenge Level Final Report

Test Article:

Study Number:

Study Received Date:

Testing Facility:

Test Procedure(s):

Deviation(s):

Product name: Air Queen Breeze Mask

1286324-S01

09 Apr 2020

Nelson Laboratories, LLC

6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.

Standard Test Protocol (STP) Number: STP0010 Rev 15

None

Summary: This test procedure was performed to evaluate the VFE of test articles at an increased
challenge level. A suspension of 0X174 bacteriophage was delivered to the test article at a challenge

level of greater than 10® plaque-forming units (PFU) to determine the filtration efficiency. The challenge
was aerosolized using a nebulizer and delivered to the test article at a fixed air pressure and flow rate of

30 liters per minute (LPM). The aerosol droplets were generated in a glass aerosol chamber and drawn
through the test article into all glass impingers (AGIs) for collection. The challenge was delivered for a
one minute interval and sampling through the AGIs was conducted for two minutes to clear the aerosol
chamber. The mean particle size (MPS) control was performed at a flow rate of 28.3 LPM using a six-

stage, viable particle, Andersen sampler for collection. The VFE at an Increased Challenge Level test
procedure was adapted from ASTM F2101.

This test procedure was modified from Nelson Laboratories, LLC (NL), standard VFE test procedure in

order to employ a more severe challenge than would be experienced in normal use. All test method

acceptance criteria were met. Testing was performed in compliance with US FDA good manufacturing

practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Challenge Flow Rate:

Area Tested:

Side Tested:

Challenge Level:

MPS:

30 LPM

~40 cm^

Smooth Side

2.2 X 10® PFU

~3.0 pm

Test Monitor Results: Acceptable
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Study Number 1286324-801

Viral Filtration Efficiency (VFE) at an

Increased Challenge Level Final Report

Results:

Test Article Number

1

2

3

Total PFU Recovered

5.3 X 10^

5.4x10^

4.2 X 10^

Filtration Efficiency (%)

99.76

99.75
:vm

99.981

The filtration efficiency percentages were calculated using the following equation:

C-T

% VFE = —— a: ICQ
0 = Challenge Level

T = Total PFU recovered downstream of the test article
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Latex Particle Challenge Final Report

Test Article: Air Queen Breeze Mask

Study Number:
Study Received Date:

Testing Facility:

Test Procedure(s):
Deviation(s):

1286325-S01

09 Apr 2020
Nelson Laboratories, LLC
6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Standard Test Protocol (STP) Number: STP0005 Rev 07
Quality Event (QE) Number(s): QE22125

Summary: This procedure was performed to evaluate the non-viable particle filtration efficiency (PFE) of
the test article. Monodispersed polystyrene latex spheres (PSL) were nebulized (atomized), dried, and
passed through the test article. The particles that passed through the test article were enumerated using
a laser particle counter.

A one-minute count was performed, with the test article in the system. A one-minute control count was
performed, without a test article in the system, before and after each test article and the counts were
averaged. Control counts were performed to determine the average number of particles delivered to the
test article. The filtration efficiency was calculated using the number of particles penetrating the test
article compared to the average of the control values.

The procedure employed the basic particle filtration method described in ASTM F2299, with some
exceptions; notably the procedure incorporated a non-neutralized challenge. In real use. particles carry a
charge, thus this challenge represents a more natural state. The non-neutralized aerosol is also specified
in the FDA guidance document on surgical face masks. All test method acceptance criteria were met.
Testing was performed in compliance with US FDA good manufacturing practice (GMP) regulations 21
CFR Parts 210, 211 and 820.

Test Side:

Area Tested:

Particle Size:

Laboratory Conditions:
Average Filtration Efficiency:

Standard Deviation:

Smooth Side

91.5 cm^
0.1 pm
20°C, 26% relative humidity (RH) at 1956; 21 °C, 26% RH at 2110
97.8%

0.64

TESTINC LABOBATO«Y

Study Director
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Curtis Gerow, B.S. Study Completion Date
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Nelson Labs.
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Study Number 1286325-801
Latex Particle Challenge Final Report

Deviation Details: Control and test article counts were conducted for one minute instead of an average
of three one minute counts. This change shortens the total test time for each sample but will still provide
an accurate determination of the particle counts. An equilibrate is a dwell period where the challenge is
being applied to the test article for a certain period of time before test article counts are counted. The
equilibrate period was reduced from 2 minutes to a minimum of 30 seconds which is sufficient time to
clear the system of any residual particles, and establish a state of stable equilibrium before sample
counts are taken. Test method acceptance criteria were met, results are valid.

Results:

Test Article Number I Test Article Counts | Average Control Counts | Filtration Efficiency (%)

1

2

3

4

5

176

332

173

327

282

11,395

12,283

12,078

11,616

12,066

98.5

97.3

98.6

97.2

97.7

801-290-7500 nelsonlabs.com | sales@nelsonlabs.com FRT0005-0001 Rev 6
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Bacterial Filtration Efficiency (BFE) Final Report

Test Article: Product name: Air Queen Breeze Mask
Study Number: 1286320-S01

Study Received Date: 09 Apr 2020
Testing Facility: Nelson Laboratories, LLC

6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0004Rev18

Deviation(s): None

Summary: The BFE test is performed to determine the filtration efficiency of test articles by comparing
the bacterial control counts upstream of the test article to the bacterial counts downstream. A suspension
of Staphylococcus aureus was aerosolized using a nebulizer and delivered to the test article at a constant
flow rate and fixed air pressure. The challenge delivery was maintained at 1.7 - 3.0 x 10^ colony forming
units (CFU) with a mean particle size (MPS) of 3.0 ± 0.3 pm. The aerosols were drawn through a six-
stage, viable particle, Andersen sampler for collection. This test method complies with ASTM F2101-19
and EN 14683:2019, Annex B.

All test method acceptance criteria were met. Testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Test Side: Smooth Side

BFE Test Area: -40 cm^
BFE Flow Rate: 28.3 Liters per minute (L/min)

Conditioning Parameters: 85 ± 5% relative humidity (RH) and 21 ± 5°C for a minimum of 4 hours
Positive Control Average: 2.1 x 10^ CFU
Negative Monitor Count: <1 CFU

MPS: 2.9 pm

CCREDITED

, I TESTINC LABOflATCWY

or
Study Director ' James W. Luskin Study Completion Date

I II
1286320-S01
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Nelson Labs.
A Sotera Health company

Study Number 1286320-801
Bacterial Filtration Efficiency (BFE) Final Report

Results:

Test Article Number Percent BFE (%;

1

2

3

4

5  >99.9®

' There were no detected colonies on any of the Andersen sampler plates for this test article.

>99.9®

>99.9

>99.9

>99.9®

The filtration efficiency percentages were calculated using the following equation:
C = Positive control average
T = Plate count total recovered downstream of the test article

^  Note: The plate count total is available upon request

C-T
% BFE = X 100

801-290-7500 [ nelsonlabs.com | sales@nelsonlabs.com
FRT0004-0001 Rev 22
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Kyunghan Chung
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KOREA, REPUBLIC OF

Bacterial Filtration Efficiency (BFE)
and Differential Pressure (Delta P) Final Report

Test Article:

Study Number:
Study Received Date:

Testing Facility:

Test Procedure(s):
Deviation(s):

Product name: Air Queen Breeze Mask

1286323-S01

09 Apr 2020
Nelson Laboratories, LLC

6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Standard Test Protocol (STP) Number: STP0004 Rev 18
None

Summary: The BFE test is performed to determine the filtration efficiency of test articles by comparing
the bacterial control counts upstream of the test article to the bacterial counts downstream. A suspension
of Staphylococcus aureus was aerosolized using a nebulizer and delivered to the test article at a constant
flow rate and fixed air pressure. The challenge delivery was maintained at 1.7 - 3.0 x 10^ colony forming
units (CFU) with a mean particle size (MPS) of 3.0 ± 0.3 pm. The aerosols were drawn through a six-
stage, viable particle, Andersen sampler for collection. This test method complies with ASTM F2101-19
and EN 14683:2019, Annex B.

The Delta P test is performed to determine the breathability of test articles by measuring the differential
air pressure on either side of the test article using a manometer, at a constant flow rate. The Delta P test
complies with EN 14683:2019, Annex C and ASTM F2100-19.

All test method acceptance criteria were met. Testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Test Side

BFE Test Area

BFE Flow Rate

Delta P Flow Rate

Conditioning Parameters

Positive Control Average
Negative Monitor Count

MPS

Smooth Side

~40 cm^
28.3 Liters per minute (L/min)
8 L/min

85 ± 5% relative humidity (RH) and 21 ± 5°C for a minimum of 4 hours

1.9 X 10'
<1 CFU

3.1 pm

CFU

^
TESTINC LABORATORY

r
study Director James W. Luskin Study Completion DateCorrfpl

1286323-801

nelsonlabs.com j sales@nelsonlabs.com ks FRT0004-0001 Rev 22
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J/ Nelson Labs.
A Sotera Health company

Study Number 1286323-801
Bacterial Filtration Efficiency (BFE)

and Differential Pressure (Delta P) Final Report

Results:

Test Article Number

1

2

3

4

5

Percent BFE (%)

>99.9^

>99.9^

>99.9^

>99.9'

>99.9'

' There were no detected colonies on any of the Andersen sampler plates for this test article.

Test Article Number Delta P (mm H20/cm ) Delta P (Pa/cm )

1 8.8 85.9

2 8.8 86.1

3 8.7 85.5

4

00
OC It 86.3

5 8.9 87.2

The filtration efficiency percentages were calculated using the following equation:
Q _j C = Positive control average

% BFE = X 100 T = Plate count total recovered downstream of the test article
Note: The plate count total is available upon request

801-290-7500 | nelsonlabs.com sales@nelsonlabs.com FRT0004-0001 Rev 22
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Bacterial Filtration Efficiency (BFE) at an

Increased Challenge Level Final Report

Test Article:

Study Number:

Study Received Date:
Testing Facility:

Test Procedure(s):
Deviation(s):

Product name: Air Queen Breeze Mask

1286321-S01

09 Apr 2020

Nelson Laboratories, LLC

6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Standard Test Protocol (STP) Number: STP0009 Rev 14
None

Summary: This test procedure was performed to evaluate the BFE of test articles at an increased
challenge level. A suspension of Staphylococcus aureus, ATCC #6538, was delivered to the test article
at a challenge level of greater than 10® colony forming units (CFU). The challenge was aerosolized using
a nebulizer and delivered to the test article at a fixed air pressure and flow rate of 30 liters per minute
(LPM). The aerosol droplets were generated in a glass aerosol chamber and drawn through the test
article into all glass impingers (AGIs) for collection. The challenge was delivered for a one minute interval
and sampling through the AGIs was conducted for two minutes to clear the aerosol chamber. The mean
particle size (MRS) control was performed at a flow rate of 28.3 LPM using a six-stage, viable particle,
Andersen sampler for collection.

This test procedure was modified from Nelson Laboratories, LLC (NL), standard BFE procedure in order
to employ a more severe challenge than would be experienced in normal use. This method was adapted
from ASTM F2101. All test method acceptance criteria were met. Testing was performed in compliance
with US FDA good manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Challenge Flow Rate

Area Tested

Side Tested

Challenge Level

MRS

Test Monitor Results

30 LPM

~40 cm^
Smooth Side

3.4 x 10® CFU

-2.8 pm

Acceptable

James LuskinStudy Director

r/lAi ,1

1286321-801

801-290-7500 | nelsonlabs.com j sales@nelsonlabs.com

Study Completion Date

FRT0009-0001 Rev 14
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Nelson Labs.
A Sotera Health company

Study Number 1286321-801
Bacterial Filtration Efficiency (BFE) at an
Increased Challenge Level Final Report

Results:

Test Article Number

1

2

3

Total CFU Recovered

4.9 X IC'

5.4 X 10^

3.2 X 10^

Filtration Efficiency (%)

99.986

99.984

99.9903

The filtration efficiency percentages were calculated using the following equation:

C-T
% BFE = —— X 100

0 = Challenge Level
T = Total CFU recovered downstream of the test article

801-290-7500 | nelsonlabs.com | sales@nelsonlabs.com FRT0009-0001 Rev 14

Page 2 of 2



Chemi  ca i  Saf et y Dat a Sheet
Sect i on l  I DENTI FI CATI ON
CHS Product  i dent i ner:  PTFE DF204
Ot her means of  i dent i f l cat i o11:  N, /A

Recomrl l ended use of  t he chemi cai  and rest r i ct i ous on use:  Thi s i l l at el · i al  can be ι1sed i n

I nachi nery:  el ect roni c.  che11l i cal  i 11dust 1· i es and so on.

Suppl l ˙ er 
’
〔

EmergeⅡ1c

Sect i on 2 HAZARDS ] : DENTI Ff CAT I ON
Cl assi f l cat i o1 of  t he subst a【

' ce or l I 11xt ure:  N /A
GI f S Label  e그 eⅡl ent s,  i ncl udi ng precaut l ol l ary st at emeⅡ i s:  N, /A

Ot her hazards wh묘 ch do not  resul t  i u cl assi 묘 cat l on:  N/A

Sect l on 3 COMPOSI ' TI ON/I NFORMATI ON ON I NGREDI I ENTS
Chemi cal  Nal n e CAS No. C oncent rat l on %

PTFE DF204 9002 -  84-  0 〉 99. 96%

Sect i on 4 FI RST AI D 、俚 ASURES
Descri pt i on of  necessary Πrst  ai d measu res

I f  i nha그 ed:  ] f  breat hed i n,  n10v˙ e pel son i nt o ' esh ai I ˙ .  I f  not  breat hi ng,  gi ve al t i f l ci al  respi rat i on.

Consul t  a physi c] ˙
 an.

' n case of  ski n cont act :  Wf ash of f  ' 자
' i t h soap and pl ent y of  ' ν at er.  Consul t  a physi ci an.

I n case of  eye cont act :  Ri nse t horoughl )  、ν i t h pl en㏉ of  ' vat er br at  l east  l  ¸  I ni nut es and consul t  a

ph) ' si ci an.

1f  I ngest i on:  Ri nse rnout h wi t h ' vat el ˙ .  I nduce ' ’ ot l l i t .  Consu∫ t  a physi ci an.

Most  i mport ant  sy∏1pt oms/ef f oct s,  acut e and del ayed:  N' ( A

I ndi cat i on of  i nl medi at e 【
' l edi cai  at t ent i on and speci ai  t reat menf needed,  i f  necessary:  N/A

Sect i on 5 FI REFI GHTI NG MEASUR旦 S

Su i t abl e ext i =1gui shl ˙ ng ] 1l edi a:  Use f ba111.  chel ni cal  po' ver or wat el .

Speci al  hazards ari si ng f rom t he chemi cal :  The mat e1: i al  can burn i n ' 1˙ e and rel ease t oxi c

f t l j ]  l es.

Spec: a二  prot ect i ve act i ol l s f or ' re- I ght erst  W: ea1˙  sel : cont ai ned breat l ' i ng 
아가) aI ˙ at us R) r

Π
' ˙

ef i ght i ng i f  necessary.  Use wat er spra) /  t o coo1 un아 ) ened cont ai ners.

Sect i on 6 ACCI D EN TAL RELEASE MEASURES
Personal  precaut l o11s,  prot ect i ve equi pment  and el nergency i } rocedures ∶ Use personal
prot ect i ve equi p11l ent .  Avoi d breat hi ng ν' apors,  mi st  or gas.  Ensure adequat e vel l t i  l at i on.  Re1110ν ˙e

al l  sou1˙ ces of  i gni t i on.  Evacuat e personnel  t o saf e areas.

Envi ronnl ent ai  precaut i ons:  Do not  ent er i nt o spi  l l age area.  Preve11t  f L1戌 her i ei kage or spi l l age i f

saf 、e t o do so.  Do not  l et  product  ent er drai ns.

"/ [ et hods and mat eri ai s br cont ai nment  and ci eal 】
 i ng up:  Cont ai n spi l l age.  and t hen col l ect  i n



a cl ean col l t ai ner acc01' di ng t o l oca1 regul  at i ons.

Sect i on 7 HANDLI NG AND STORAGE
Precaut i ons f or sa㎩  handi i ng:  Wdar prot ect i  ve gl oves/eye prot ect i on/ f ≥ ce pl ˙ ot ect i onl ' prot ect i ve

cl ot hi ng.  Avoi d cont act  Ⅵ’i t h skj n and eyes.  Avoi d i nhal at i on of  v아 ) 0r  oy˙  1ni st .  Ke하 )  away t ' · o11
sources o士 :  i gni t i on — N’ o si noki ng.

Condi t i ons ㎩r  sat  st orage,  i ncl udi ng any i ncompat i bi : i t i es:  St ot ˙ e j n coo]  pl ace.  Keep
co˙ nt ai ner t i ght i y'  dosed i n a dry and ' ' ’ el l —

' ' ent i l at ed pl ace.  Cont ai l l ers whi ch are opened 11l ust  be
care㎙ I  I y rese¸ l ed and kept  upt · i g11t  t o p1: event  l eakage¨ Keep a' vay'  f i ol 11 Πam11l abl e l nat el · i ai s,  aci d

and oxi di zer.

Sect i on 8 EXPOSURE CONTROLSI PERSONAL PROTECTTON

Sect i on 9 PHYSI CAL AND CHEλ 狸CAL PROPERTI ES

C ont ro1 paral l l et ers :

S out ˙ ceM at el · j al
TWA TWA STEL STEL Peak Peak TWA
ppl n mg/n13 ppm l ng/m3 ppm 11] g/1113 F/ ' CC

Chi na
Occupat i onal

Expos' 1re

Li 111j t s f ' or  po1) ' t et 1˙ af l uoroet l l yi el l e2
Hazardous

Agent s i n t he

Workpl  ace

Appropri at e engi neeri ug cont rol s:  Loc삶  e닌 l aL' st  ' ' e1] t i  l at i on o∶  ̇ a pI ˙ ocess enci osure vent i l at i on
syst e111 may be 1˙ eqLl ⅱ ·ed.

1ndi ' ’
' ˙

dual  prot ect i on measu res

Eye/ f ace prot ect i on:  Sat t y gl asses ' '  i t h si de shi el ds.  Che11l i cal  goggl es.  Cont act  i enses may pose a

speci a]  haza1' d;  so托  cont act  l enses 11l a} ˙  absorb and concent rat e i rI ·
i t ant s.

Ski n prot ect i on:  Wear cherni cal  prot ect i ν ' e gl oves,  e. g.  PVC.  Wea1'  sa俺 t y f bot ' ν ear or sa俺 t y
gul  t l boot s,  e. g.  Rubber.  1111pervi ous cl ot hi ng,

Respi rat ory prot ect i on:  Sel ect i on of  t he Cl ass and Type of respi rat or ' ν i l l  d억} end 먹) on t he l evel  of
breat hi ng zone co] 1t a11l i nant  a11d t he chel ni cal  1l at ure of  t he cont a11l i nant .

Thermal  hazards:  , '

N ot es



Åppearal  ee ( phys크 ea그 st at e,  coⅡ our e● c)

Odour
Odour Th reshol d

pH
nl el U=1g po珏끄t l f ㅏeez珏 珏g po㎙

'
I Ⅱ i t i al  boⅲ Ⅱg poⅲ t  a표d boⅲ1Lg range

FⅡ ash po11●

EvaporaUo11 rat e

Fl ammab끄i 句Γ ( s01nd,  gas}

Upperl : ower 요al n==Labⅲ㏉ or  exp10§ ⅳe 1*m' ' s

Vapour pressure
Vapour densi t y
Rel at i ve densi ㏉

So11b끄λy( 즈 e§ )

Pa rt i t i oⅡ
'  

εoemε : en' :  표- eet a】 10] I wat er

Åu● 0- ● gni t i on t empera' ure

Deε ompos쵸 ⅱ011 l emperat u re

Vi sco§ *t y

Whi t e sol i d powder.

NO DȦ TA
NO DAT. A
NO DATA
NO DA' TA
NO DA' TA
NO DȦ TA
NO DATA
NO DA' TA
NO DA' I : A
NO DA' TA
NO DȦ TA
2. 1 52.

I nsol ubl e i n wat er.

NO DA' TA
NO DATA
NO DȦ TA
NO DA' I 、 A

Sect i on 10 STABI LI TY AND REACTI VI TY
React i v i t 머 N I ' A

Chemi ca】 st abi l i t y:  The 11l at eri al  i s st ¸ bl e i n nor: : 1l al  t eI 11perat u1˙ e.

Possi bi i i t y of  hazardous react i ons:  N, ' : A

Condi t i ons t o avoi d:  Hi gh t el mpel ˙ at ul ˙ e.

I ncompat i bl e mat eri a] s:  N/∫ A
Hazardous decomposi t i on pr˙ oduct s:  co.  CO2 and so on.

Sect i on l  1 TOXI COLOGI CAL I N'  FORMATI ON
: I nf brⅡl at l on on t he l i kel y rout es of  exposure:  J nhal ed,  s' val l o' ' red.  ski n,  eyes.

Syl npt o“ 1s rei at ed t o t he physi cal ,  chemi ca1 and t oxi co' ogi cal  charact er요 st i cs:  N/A

Acut e heal t h ef ' ● ct s:  Acci dent al  i ngest i on o士 '  t he 【1l at el · i al  ma) ∫  be hart nf t l l  and cause cough and

t h: roat  pai n.  Oral  i nt i ke nl ayT cause headache,  v' o11l i t  and ot her s) Γ 뻐 ) t OI I l s.  ' rhi s mat el · i al  may

p1: oduce ski n a11d eyes i 11· i t at i o11.

Chrol l i c heai t h ef 俺 ct s:  N/A

Nul neri cal  nl easur ’ es of  t oxi ci t y( such as acut e t oxi ci t y˙  est i mat es) :  N/  A

Sect i on ]  2 ECOLOGI CAL I NFORMĄ TI ON
Tbxi ci 解  /

Pers' st enee aⅡ d degradab쿄 i t y:  H1˙ gh.

Bi eaccumul at ⅳ e pot eⅡ i a=:  Low.

Mobⅲ㏉ ⅲ sei 1:  Medi un1.

{ : } 岱er adverse e: g. l ec岱 :  : N/A

Sect i on 13 DI SPOSAL CONSI DERATI ONS



Di sposai  met hods:  BuI ' i al  i l l  a l and- t 111 speci f l cal  l y l i censed t o accept  chenl i cal .  Reuse of  broken

cont ai ne1· i s f ' orbi dden.

S ect i on 14 TRANSPORT l N rORλ 4: A. T I ON

UN number:  N/A
UN preper ●hi pp: Ⅱ g 1l aⅡ l e:  N/A

Transpor'  hazard dass( es)  :  N/A

Paε 】dng group,  i f  appl i ε ab=e:  N/A

Enⅵro=[ meⅡ 1● a】 Lazards:  N/A

Speci al  preeaut i o11s f ˙ 0r user: NI A

Sect i on 15 REGULATORY I NFORMI ' TI ON
Regul at i 011s:  Thi s sa十 ot } ˙

 dat a sheet  i s i 11 conl p]  i ance ' ' ' i t h t he t b‖ o' vi ng l l at i onal  st andards:  GB

1 6483- 2008.  GB 13690- 2009.  GB/ ' T 15098- 2008,  GB 18218- 2009,  GB 15258- 2009,  GB
6944- 2012,  GB 190- 2009,  GB 191 —2009,  GB 12268- 2008,  GA 57—  1993,  GBZ 2- 2007 as ' ∼ ' eⅡ as

t he f bl l owi ng nat i on섧  regul at i ons:  Dangerous Goods Transpoⅱ Ad1τ l i ni st rat i ve Regul at i on

[ Publ i shed by t he Mi ni st r) ˙
 of  Rai l ways,  2008] ,  Dangerous Che11l i cal s Saf l bt y Adl ni ni st rat i ' ' e

Regul at i on [ Publ i shed by t he St at e Counci 1, 201 ]  ] .

Sect i on 16 OTHER I NFORMA. TI ON
Ref o rences UN Recol ￢

' mendat i ons on t he Transport  of 、
 Dangerous Goods Mode1

Reg ' i l at 1˙
 on s

UN Gl obai ] y Har】 : 10nl zed Syst el 11 01、
 CI assi Π cat i on and Label l i ng of

Chenl i cal s

Fornl  Dat e 02- J  u1- 20 1 3

Not e 1:  W' hen product s cont ai n t ' 、  o oI ˙
 11101˙ e hazardous sLl t ) st ances,  Sa色 t y Dat a Sheet s shoLl i d be

prepared based on t he r i sk of 、
 t he 11l i xt t l re.

Not e 2:  λ4- anu㎩ct urer I  suppl  i er  shoul d ensure t he correct ness of  t he i nbl ˙ mat i on cont ai ned i n t he

saf i dt ) '  dat a sheet s.  and 놔pdat ed i n a t i mel y i l l anner.

Not e 3:  As a resul t  of '  product  俺amres wi t hout  t he exj st ence of  cert ai n i nbrnl at i on or no dat a

aν ȧi l abl e ( such as boi l i ng poi nt  does not  exi st  f ( } I  t he sol i d)  i n t he t abl e wi t h "/ " l ogo.
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Sodium Chloride (NaCl) Aerosol Test Final Report 
 

 
Test Article: Air Queen Breeze Mask 

Study Number: 1295789-S01 
Study Received Date: 04 May 2020 

Testing Facility: Nelson Laboratories, LLC 

6280 S. Redwood Rd. 
Salt Lake City, UT 84123 U.S.A. 

Test Procedure(s): Standard Test Protocol (STP) Number: STP0014 Rev 09 

Deviation(s): None  
 
 

Summary:  This procedure was performed to evaluate particulate filter penetration as specified in 
42 CFR Part 84 and TEB-APR-STP-0059 for requirements on a N95 respirator.  Respirators were 
conditioned then tested for particle penetration against a polydispersed, sodium chloride (NaCl) 

particulate aerosol.  The challenge aerosol was dried, neutralized, and passed through the test article at a 
concentration not exceeding 200 mg/m

3
.  The initial airflow resistance and particle penetration for each 

respirator was determined.   

 
According to 42 CFR Part 84.64, pretesting must be performed by all applicants as part of the application 
process with NIOSH. Results seen below are part of that pretesting and must be submitted to and 

accepted by NIOSH for respirator approval.   
 
All test method acceptance criteria were met.  Testing was performed in compliance with US FDA good 

manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.  
 
 

  



 Study Number 1295789-S01 
Sodium Chloride (NaCl) Aerosol Test Final Report 

 

 

801-290-7500       |       nelsonlabs.com       |      sales@nelsonlabs.com ks FRT0014-0002 Rev 6 

Page 2 of 3 

 
 

Results:  The NIOSH N95 filter efficiency as stated in 42 CFR Part 84.181 is a minimum efficiency for 
each filter of ≥95% (≤5% penetration).  The test articles submitted by the sponsor conform to the NIOSH 

N95 criteria for filter efficiency.   

Test Article Number 
Corrected

a
 Initial Airflow 

Resistance 

(mm H2O) 

Maximum Particle 
Penetration 

(%) 

Filtration Efficiency 
(%) 

1 14.5 1.59 98.41 

2 15.8 1.54 98.46 

3 15.4 1.88 98.12 

4 13.4 1.93 98.07 

5 11.5 3.79 96.21 

6 12.2 2.98 97.02 

7 12.4 3.40 96.60 

8 12.6 2.42 97.58 

9 12.6 2.06 97.94 

10 12.1 3.77 96.23 

11 12.0 3.97 96.03 

12 13.2 2.04 97.96 

13 14.4 2.12 97.88 

14 13.6 2.46 97.54 

15 2.0 0.306 99.694 

16 11.9 2.43 97.57 

17 14.4 2.03 97.97 

18 14.2 2.47 97.53 

19 12.7 2.14 97.86 

20 12.0 2.25 97.75 
a
 The final airflow resistance value for each test article was determined by subtracting out the background 

resistance from the system. 

 
 
Test Method Acceptance Criteria:  The filter tester must pass the “Tester Set Up” procedure.  The 

airflow resistance and particle penetration of the reference material must be within the limits set by the 
manufacturer. 
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Filter Test Procedure:  Prior to testing, respirators were taken out of their packaging and placed in an 
environment of 85 ± 5% relative humidity (RH) and 38 ± 2.5°C for 25 ± 1 hours.   

 
The filter tester used in testing was a TSI

®
 CERTITEST

®
 Model 8130 Automated Filter Tester that is 

capable of efficiency measurements of up to 99.999%.  It produces a particle size distribution with a count 

median diameter of 0.075 ± 0.020 microns (µm) and a geometric standard deviation not exceeding 
1.86 µm.  The mass median diameter was approximately 0.26 µm, which is generally accepted as the 
most penetrating aerosol size.  The reservoir was filled with a 2% NaCl solution and the instrument 

allowed a minimum warm-up time of 30 minutes.  The main regulator pressure was set to 75 ± 5 pounds 
per square inch (psi).  The filter holder regulator pressure was set to approximately 35 psi.  The NaCl 
aerosol generator pressure was set to approximately 30 psi and the make-up airflow rate was set to 

approximately 70 liters per minute (L/min).  
 
The NaCl concentration of the test aerosol was determined in mg/m

3
 by a gravimetric method prior to the 

load test assessment. An entire respirator was mounted on a test fixture, placed into the filter holder, and 
the NaCl aerosol passed through the outside surface of the test article at a continuous airflow rate of 
85 ± 4 L/min.  In accordance with NIOSH policy, three respirators were challenged until 200 ± 5 mg of 

NaCl had contacted each test article.  Based upon the load pattern of NIOSH Type 1, the initial 
penetration reading of the remaining 17 respirators was recorded.  
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Viral Filtration Efficiency (VFE) Final Report

Test Article:

Study Number:
Study Received Date:

Testing Facility:

Test Procedure(s):
Deviation(s):

Air Queen Breeze Mask

1286322-S01

09 Apr 2020
Nelson Laboratories, LLC
6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Standard Test Protocol (STP) Number: STP0007 Rev 16
None

Summary: The VFE test is performed to determine the filtration efficiency of test articles by comparing
the viral control counts upstream of the test article to the counts downstream. A suspension of
bacteriophage 0X174 was aerosolized using a nebulizer and delivered to the test article at a constant
flow rate and fixed air pressure. The challenge delivery was maintained at 1.1 - 3.3 x 10^ plaque forming
units (PFU) with a mean particle size (MPS) of 3.0 pm ± 0.3 pm. The aerosol droplets were drawn
through a six-stage, viable particle, Andersen sampler for collection. The VFE test procedure was
adapted from ASTM F2101.

All test method acceptance criteria were met. Testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Test Side:

Test Area:

VFE Flow Rate:

Conditioning Parameters:

Positive Control Average:
Negative Monitor Count:

MPS:

Smooth Side

~40 cm^
28.3 Liters per minute (L/min)
85 ± 5% relative humidity (RH) and 21 ± 5°C for a minimum of 4 hours
2.9x10"

<1 PFU

2.9 pm

PFU

o{"VO'7'5-.

ACCREDITED

TESTING LABORATORY

study Director James W. Luskin Study Completion Dateornpleti^

1286322-801
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Study Number 1286322-801
Viral Filtration Efficiency (VFE) Final Report

Results:

Test Article Number

1

2

3

4

5

Percent VFE (%)

>99.9

>99.9

>99.9

>99.9®

>99.9

® There were no detected plaques on any of the Andersen sampler plates for this test article.

The filtration efficiency percentages were calculated using the following equation:

C-T
% VFE = —7— a: 100

C = Positive control average

T = Plate count total recovered downstream of the test article
Note: The plate count total is available upon request
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