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Quantitative Fit Test of NIOSH-certified N95 R espirators

N95 respiraic";r is widely used to protect workers from The pass rate in the fit tes' \yas
resplratorv ;hazard because it is simple to use and ‘
ive. s N95 respirators are commercially available

rious manufactureus selectuon of aDorovrlate

conducted a brfnt test to determine fit factors of frve
different 'N95  respirators. Forty subjects participated in
- quantitative fit tests of all five respirators. Based on
quantatatlve f|t tésts of forw subjects, passing rates of the
five NQSI es rators were wudelv varied from 8% to 98 %.
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o] B0l )2 AAF WH(Qualita-
tive Fit Test) == 7291 4h(Quanti-
tative Fit Test)el oJaix S48 + A
(BE3] 5, 19%). 347 L @73
M A1&3] 0]F0jA 4= QL AH|E- oA
uh Zgae] FHHQ kgl SE]
uj ol Alg)do] EA)7} 5 Qlok A
2 ol = iso-amyl acetate(WRFLEL ),
imitant smoke, saccharin®} Bitrex o] o] &
£ltKFederal Register 60, 1995). Whlo.
UL glslzzo] HWEIE Fjd & Q=
ofloj2Z0] opd F7AdE]o]7] WEol ¥
el o3k N95 E5-ER T H e
4tk NIOSHE irritant smoke®} sacc-
harino] 1A 9Fe| n|H & e FEFE
a2 o] F 71X BAE o188 34
A WPRE FHekA] ok QITHNIOSH,
1995).

A WL 53 49 dis o
2] AP Ei v|apdA gkgo] o
31A] 947] wlEol face seal leakageE %
g4 238 4+ ok A%y P9Ix
ZAR= face seal leakage®] 3 H%3
& Qe 7178 U8R it 9y
L $E LR GO <l dolA F
Aol eflo)2Faerosol)S F7g3l0] ]
(ratio) 2 YERE & glon o]Ag Y
AlZfit factor)ehar Fic}. o] WL IE
99, 9hIEF, &= O] ooj2E S
TE o|ggict

IEERITE fEEZe] dig Ao
o] FAE AFSeE ARSI
NIOSHE B|E UL 3FEHITE
AFE & ATk Frh= A5a87 &
B AFsle AgAdue 71Ees
(Federal Register 60, 1995). 9128 55§
BE7e AN HAe A9E 1
falo] A¥E RE ES Eifslojo}
AR, Q1% HARE face seal leakageES
EEEE QIA = okl NIOSHE 2055
o Y& § FEEH ST AP UM
AR 22 F7el disiA felail
S pass ratesE H 115131} (Coffey 5,
1999).
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71 579 N95S 5Egus o) 3
B YAE k= BE 4090] Fojst
ST 407 oA 27& YAolgdm 18
B Aol UEZH 43Yo)9|
A TFZ(facial dimension)& LANL panel
¥} 8] wa}gict. Fig. 1:& LANL paneloj]A]
A2 55 Yehigich Fojape)
AEE LANL panels} Z3jE|re gh-
2 2 AR 9Tt ohygion 3
A& 2} panelo]] i3] Zojx & Fof
A7} EgEQIC § Fojzjbuio] LANL
panels E3H%]2] QRS- ohd 1AL 7bAc)
AFZo] 113.5~123.5m(116.5+5.9)s} ]
EF $3.5~525m(47.8+4.1)0]) £8 o)
A7} 40 F 11991 27.5%% 718 me
HIES AR50, S5olA) gjstge o
oz EZA% 4270 116.5~1255m
o IEF 45~52.5me} v v o=
ol thh A9y, Y& e ulsg gt
& HITHEHE3] 9} a4, 1999).

2. Pass rate

57F2] N95 5588 5 7-9] pass rates=
Table 1o YR 212} o) thekalA W

NIOSH AT N95 SEE41 570 H%d wdt 7 143

Table 1. Passing rates of respirators in this study

(n= 40)

Respirator

Passing rate of first Passing rate afier two Comfortable wearing

trial (%) trials (%) %A
Manufacture A 95 975 769
Manufacture B 750 900 718
Manufacture C 650 80.0 68.4
Manufacture D 450 625 66.7
Manufacture E 75 NAB 385

" : One subject did not answer this question.

% Due to low pass rate. we tried only one fit test for this respirator.

SEATE TEFRTT A § Pojaul
o] F ¥e] Aol Fekd Wy A}
ol A g%o] vl & pass e ¥ Y
O oE F 3EEESTBYCE S |
9] AlZollA] 80% o] 4] pass rate S L}E}
WAk 22, 3588 ST E 3u9
Fojatulo] 3 MR AzofA Exjs
o] vl W& pass rateE VEhYQIL) &
TEEST B 3 Y AToA gfe
52 pass rate S L}ERY7] o Rol 5 W)
NEE 788t gt 358u s 7o)
ARG oAFE vF Foixpe E@Ay
T AR DA A 3 AR @
AZHES] o} 67 ~ %7} ZEENET
A, B, C8} Dol sl 343 02 tigslsl
th SEFEBST Eol tfsir 40% o]
ate] Fojakeo] FHH o7 ggaigic

BFH YAT HAL] Ei)pass)9} Al
H(fail)= Y2 1008 71702 319

Lip width(mm)

o W24 1002 0 Ha)e) 6eA
&% TEERIT U9 A5 Er}
R THEE9 1% ol8kS oju)sicy.
9374 YAT ZAoIA Portacount 43
Esloft WRASE 0~200+9] H3lo]
A APE8IACE 100 o)) fit factor ZHS
e 22 WMEY 74 uEsiAn
200+2] "2 fit factor)i= L] Ho]
EEE ouigith 2 7o) 358N
I A, B, C9} D9 fit factorS 7}
o), 200+] WAALS ehd Hojrp
S BNR BE BoARH 27}
67%, 53%, 69%%} 46%019,15}.

YA Al e SN T &
M TR gy, SR 35
HET ARIY &M 393 Bujsig
o 53F SEEEET UAT A
pass ratesi= 22} 60%, 50%, 55%, 68%9}
60%C] 21t} Aol T3t pass ratesol ] §-

345 435 52.5 61.5
133.5
’ 1* 32 12) 1
123.5[—
3(D) 11(5) 603)
Face length(mm)
113.5
33) 74) I(1)
103.5
12) 32)

93.5L

" One subject was not within the LANL panel
% Numbers in parenthesis are numbers of subjects in the Los Alamo National Laboratory panel

Figure 1. Arrangement of facial dimension of tested subjects in the Los Alamo National Laboratory panel.
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199%). 12}, E&F ofAREL2 32
g facial sealo] gtk $EFEHRTTI
480 BA7} 9 & ol obd YHL
= QF o] RRo] opch FFH
YAT HALES o] 851HA N9 TEEE

379 2og ARAeH AP AP
dideE oz RAcHCoffey T,
1999). 207}¢] N95 SEEHETIM 3
A WFE ZALS] B pass rates &
%] 28%0] 91, pass ratesi= 0%} 80% At
olgde) ER, B AFAL 28
ole] thgt &7 Wo] Z2IHE 1Y
A7]17] Mol A58 NS ZEERITE
o] AgA 9T HAE S 3
23 53R YL 5§57 4
oo j FQsict

B Av= iAo Coffey et al
(1999)0)14 2] Axprct o F& pass rate
& vpERYRIT o] & pass raes
71 554G AYENT] o]
th 1379 EERSTE Y F2
pass rateS LFERASLT, wHid] BE 3§
F 33 35 pos med B o
157 SHENETE S pass rate
2 Jehjigic). # d7elMe 3A A
o] J&g nsle] AT EHEEST
roje) 353] HalE =S &gk o #
2w AL A8 o3t F7He pass
raeS A 19 AT HEEA
oloket. &) 5 WA Aol 24k
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Figure 2. Pass rate of N95 respirators by gender based on the first trial.
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