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%845 = (time weighted average, TWA)2] 3]-€H ¢+ 0.5 ppm (0.75 mg/m3) o]3}to] 11 TA| 7t =S = (short term
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© Aol F717 18719} s RASA FE WA ofiEof w71 571 10705 AT 2ELH 8= 5= 54
< °]54 £471¢] Formaldemeter= HFEollA] 1.5 m EoloflA AW 58912t A4l vlz fjo)lA S35k

S EALSA AY 5HS TEUH | E HdsE+ 0.31 ppm (0.45 mg/m )0] a1, 0.21~0.41 ppm (0.26~0.51
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AlAlo] ojattfste] m=aFsiAtmbRl A4l Al EA TR
HEs 4EA nAES AFEA7IAL, Age] AgEE ¢
A717F F A4S R E BA517] s g BE A
g BAE AXA "t ol AREEE -0l o 37%
E 94 3| = (formaldehyde) =821 EZ 2% (formalin)
ld, gﬁl 1R HE HYE 95t 10% 2=22H, 5
37% ZEYH S| =7F AHEET. ZEYH P EE AL,
ol A -?&1—4 7I1A = 2Rl 30022 5719 Bt
ARl 28.8K T tha F37] wijZo ooz Wt
He AZo] At LY E= A5HA HAE 2=
L= 7IARA QA 87| A3 Sde e#: 7|7 o
Zt=2 A=A FUelAlE 20059 =F59 3EHE
Aol o3k Z2A} A7 AF-E9Ad s 35t
Ad ZELH = gt eEd =E27E WY AT
oflAl AAIs] AR HF QITH[1]. ZELHSEE FE 2
o Yo FUHL, MHERE A FEA gErhR]
FUE TEAYIEE TEUIY LA FoEo]
E ¢ 3] = 23] & 4 (formaldehyde dehydrogenase)©] 2]3f
w27 ZEA(formic acid) 22 AFECTH4]. 1YL} E
FYHs = vl &P A (allergen) 22 2§ ETF
otyet &F7]ol A= (irritant) 22 2H&{ITH[5]. ©7]3F
2~3ppm®] ZEYHF|E] =EFHH =, 3 Y ’%}-‘?— 35
ol A= F4dol A71aL(6], B717t 0.2~1.9 ppmo]| lr:%
H HE7|ARE A -‘1:— JHAAZ, FE, oA B E
N7t A 27 [7], 0.28~3.48 ppmof 7|7t ig% E}
A omir v
H17} Qi [8]. ZEJdH S| EY EAo7 F ZH3 Ho
5 9159 (nasopharyngeal cancer)¥+2] 913} A olct. =
A A4 (International Agency for Research on Cancer,
IARC)E IS E A (cohort study)?t HEFEA (meta-
analysis) AH2S B0 2 E2eHY IS} HARGE &
itk S8 A7 vk 22X, WE (leu-
ol 7}

mO
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r—ln‘, o.?: _ll

mor

e e o?;‘_, r
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ot ¥ FZAFE%(sinonasal cancer) G

=TI BT g SHEAR ASHATHI]. -2 uet
= LE&kFH7E 20130l 7B, LA SEtEE W £
A QA =& 7)|E (LG =T H LA A2013-38%)S &5t
A3 =S webA 1A BRE FA5, 1Y 84
2 3 A7 (time weighted
average, TWA)®] 7|4k (threshold limit value, TLV)< 0.5
ppm (0.75 mg/m’), TLV-TWAS Z3}sl|qt 13] =2 X
227k0] 158 nwto 2 1Y 43 o]stz drAE AL A
25+ A7+ =& T (short-term exposure limit, STEL)
9] 712ZF(TLV-STEL)E 1 ppm (1.5 mg/m’)2.2 A3t u}
ATHI0]. ZL =T8I} 2015d 0 A, TAIGH AFRA &

71382 AoM e ZEYHSI=9 TLV-TWAE 0.1 ppm
0.12mg/m) S & AF3la, AFRA F7]9] LAY FE 5
L7t 1 o5t FAHEE AFGFoA A=, Haska 9l
oH11].

2 kAol tigt =7l Bl A=

H Qe oby et gt Y AEAEA %Xd—% %’48& 2473

AQE g F F71ske}. ol o] FEEt
20159 WS A AEA P AW HEE‘:EI A}
At FEHH QP AabE HASte 7]E9 =53 3
HAFA Fuj7|AEE Y=Y EA4 EAS
85| g 2 AAlol go] tiE wAsHH o,
=W H22 w73 fFHolES EYste] ZEYHSI=
9 QI =52 FAaslsta] L A =5ttt o] A A=
FH7] FRE AX Fd AR AFHEE e, &
AG A At ZEYHFIEY 37 F TEE 5
o] 1 FA%E AU 2ELHPIE 7Esxe} vl
= e 212 59

g

= ALA
1. OHTQE)\EI

7 IAE 2

FHi7IAE L RG] HA (16 mX9 m=144 m°)
of gtgol AR V1A ¢ HH wi7|FAE 1
gsto] A7 9 Attt 4% f&gl 7142 A&
A 3715 wi7]shs w7 sjFEH ol S0l w7 sh=
Hi7|ge g e dA 4 l%—@}“‘t} AAe AEd &
w7l AA degAel iﬂl"ﬂElﬂMiOﬂH geetaa, A
Aol 23] Zopd g JEdANA AlFstTt.

w717 ARl 3g9= 67H’*‘ S FHolE Atololl $1A
HEE 23m AR 187 AXstga, Ee 74 27
F-olA 385 m’/h7t HEE sHth(Fig. 1). w7t FE
o] 574 23m 7HA0E BE (02 HXSHQT, &
Y| =7t 371 R FAL AEE nEsto] wj7]F=
Hieto A oF 10 cm 9]0l A28kt (Fig. 1). 54 2 Hl
7172 F%FL 500 m'/h7t HEE sgct. R ol

71Z A= sfFE ol E A9 HHof Z+ 1714 s EH ol E
o] #ol¢ FLsHA 2= 10715 2Askch(Fig. 1). Z
S Rg o] E w7 7o) FFE 500m’/h7t HEE gt

2. Hi7 | siSE|0lE X

i 7]1g SR o]E2 u]= MortechAe] Elevated dis-
section table (Cat# 6000024)2 | eisto] G541 229 1)



(]

coc@ |ti0l @ |To| B (7s| B |77| B |76| M c3

[m] m] @ on O = =
b

C1 (] T5 (] T4 (1] T3 [ ] T2 (] T O c4
& 4
L - . ] L - : <l D
L

[ Ceiling diffuser I Floor return [ Duct for floor returns
- Sampling area & Table return [——1 Duct for table returns

Fig. 1. The layout of the anatomy laboratory. Cn: center, C1-4: corners, T1-10: tables.

Fig. 2. Panorama image of the anatomy laboratory equipped dissecting tables with inbuilt exhaust and an air diffuser/return system.

713 sReolE g wjzl o] soi AAste] 1008 A P s
]8Tk (Figs. 1, 2). standard instrument

Phenol
filter

§

ZE3YY B & o]54 54712 Formaldemeter
(htV-m, PPM technology, UK)Z 43} th(Fig. 3). o] Al
2 ZEYHBIE SAFE 3-8 YE 0~10 ppm, &
5748 =E 0001 ppmo|H, 54 7HseF LEM A= —40
oAl +120°CO] L FE=H 9= 0~100%°1th ZH ol A
calibration 33l SAHLAE s, AFHEA
of wat 54719 FY+ol #H= ZH (phenol filten) S &

25t 7] SOl 4o e & e #HEY A ot Fig. 3. Measuring instrument for formaldehyde concentration.
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ZEAYIE SE 24 WA A5 Ao HA T
7] A2 AP ) B ST T4 49114 2
7 438 23sgom, BE YR ALY A4 2m 1

. l—AgE_o] Eg—oh:ﬂ O]
i 1*4% 9119l sEElolZe) A4l uh=
AINE 5=2 L% 279 e ol (Fig.
19] T3, T8) HOM 7}7} 333 243 gﬂ;J_ U] 87H4
FlEH o) E QoA dIH =
E AN AR 2 Eold ST
71&2 2 A5kt

TWAQ] AL 2016 %0l A3t 324l
AZHQ 5AI7HE 7120 R 74]43}@1;}

o] A4 33] o4 AT T AXT A= P+

FHAZ FA ST

ok HiEolA 1.5 m%

24 HH, 7, A5 2x9 Sk A EA5AT
Sh AGFA FA ST == 19.0~20.6°C Ao
, ST 38.7~40.0% Aro| Tt

ALA Ay 559 ZEUYFE PHFeEE 031+
0.06 ppm (0.45+0.11 mg/m’)©] 32, 0.21 ppmol A 0.41
ppm (0.26~0.41 mg/m*)&] XS B th(Table 1). 74|
Ho@ Al&A Zofo] WEsE (0.38+0.02ppm (0.48+
0.03 mg/m*)o| YL, AHA 49 BFEEE 0.29£0.05
ppm (0.36+0.06 mg/m ol it

AJAl vE2 Yol Aol ZEUYFIE FAdEEE 045+
0.11 ppm (0.56 £0.14 mg/m*)©] 913, 0.31 ppmoJ Al 0.64
ppm (0.39~0.80 mg/m3)94 BIEZE B YtH(Table 1). 74| &
o2 33| o4 &% FY 2/ FEHo|ES] Hfo X
Eoty3|E HgsEs 72 046+0.12 ppm (0.57+0.14
mg/m’)T 0.46+0.03 ppm (0.58 £0.04 mg/m*)0| 11, T2
8709] djHg o] B 0.44+0.13 ppm (0.56+0.17 mg/

m’)o] %1t
z4 ﬂl‘
2. ZELHS|IE APV ISEZ ST (TWA)
1. Z2AM5E =& )

Arlel= s % A% RBATE SN2 S W, A 3
ZEYEIE SEE 457 AWE BT Brhe AE 4o BF TWAL 0.19ppm (024 mg/m’)0| 932, 0.13 ppm
s BE AT, AAGA OHEE B BIAH oI 026ppm (01602 mem)el BT HAEE. A4
107] sjEg ol 9o Zzh 7143t vzt mE d2 A" vl $Jo)A BF TWAE 0.28 ppm (0.35 mg/m*)o| 1L,
o A% NS SHs] mEete] Z2LUSE 2274 0.19 ppmOllA] 0.40 ppm (0.24~0.50 mg/m*)Q] BES ® g

Mg g BHe 2AT T SHAT RE 348§ ThFig 4.

W72 2 7FESkT 1A17h] Y Fof AT, B

Table 1. Formaldehyde concentration.

Number of Concentration Range
Measurement area 3 3
measures ppm mg/m ppm mg/m’

Anatomy Laboratory Center 4 0.38* 0.48%* 0.36~0.41 045~0.51
Corner 1 4 0.32% 0.40%* 0.29~0.34 0.36~0.43
Corner 2 4 0.31%* 0.38% 0.27~0.34 0.34~0.42
Corner 3 4 0.31* 0.38% 0.24~0.37 0.30~0.47
Corner 4 4 0.23* 0.29%* 0.21~0.25 0.26~0.32

Above Cadaver Table 1 1 0.64 0.80 - -
Table 2 1 0.60 0.76 - -
Table 3 3 0.46%* 0.57* 0.39~0.59 0.49~0.74
Table 4 1 0.31 0.39 - -
Table 5 1 0.31 0.39 - -
Table 6 1 0.37 0.46 - -
Table 7 1 0.54 0.68 - -
Table 8 3 0.46%* 0.58% 0.44~0.50 0.55~0.62
Table 9 1 0.37 0.46 - -
Table 10 1 0.40 0.50 - -

Asterisks (*) indicate average values.
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Fig. 4. TWAs of formaldehyde in anatomy laboratory and above
cadavers.
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HRAHA) LEUFFE F 7)EHe] FHH 2
B Ut A AAC gick SRR Yok 4] @4
N 2RASE REY BHOR ZEUTI|EY 1 7]

EUE AABEL QU vl=Y] A9, QLT (Oc-
cupational Safety and Health Administration, OSHA)Z 3Z
EUd 5= TLV-TWA 0.75 ppm, TLV-STEL 2 ppm <.
2, A A A E7HE 93] (America Conference of Gov-
ernmental Industrial Hygienists, ACGIH)= 7]&%k (TLV)
£ 03ppm® AL QUTH12,13]. YR
(Japan Society for Occupational Health, JSOH)= TLV-
TWASL FAREE 7129 B =& A 85 = (occupational
exposure limit-mean, OEL-M) 0.1 ppm< H3F Qlch
[14]. 9=, T2, 5 5 FHY F87E TLV-TWAE
0.3~2 ppm AoJollA 74 E= AL Ut S
T EEFRE U2 ACGIHOA Hld Hests 7|&5
9, Q29| o & F13le] TLV-TWAS 0.5 ppmOZ
Zgskal UEH[10].

o dolA dg AW T
dels| =9 B FEE 0.31+0.

B BE 045+0.11 ppm (0.56+£0.14 mg/m’) S B g0,
o]t TgwE A H TLV-STEL 0.75 ppmE BT 3
Z3e £AQY. ZELHIE TWAE FRAEA A

o4 0.19 ppm (0.24 mg/m’), Al41 BFZ $]9A4 0.28 ppm
(035 mg/m)E HRET, o] 3] EFt 1§l FH| A
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A TLV-TWA 0.5 ppmS EEZ2XF o, 8-S A9
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sh= A R
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3 ZEYH B E ot vlas] BH 37 )
T O T 3719 do] FdE AL F1F
ATt FA AFAT AACZERE 2m o] HojZl
0

>
A
ox

=

[

=
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2 ok g7dj9] 2 A AFE BAE Holtth AJAloA
oF 2m "ol AUYQl F7] Ar FFHARL S E0| 2
SY3|=of Z2E7| 3% AJAl HEE 9] 7] A2 o
5 & Zo2 FE ALS A4l FHA FAR R 25
ddi3l=E 71AE w7IA7IE w718 sREelEe] & %
FE U AR YA

£ A A7 vugE of, 2545
|4 2 742 &)zt qlgich AR, 25

M rlo lo Rl 4 do M 4
ofl ¢

> X 2o rfr

[
(A

©
rE
2 2

ol

]

14
i)
o
i)
)
re
-
o
of
e
ok
B
52
32
&
i)
)
re
-
=

tional Institute of Occupational Safety and Health, NIOSH)
2016 Wilo] HEE7] o] F=2 AE3HE NIOSH
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Assessment of Formaldehyde Concentrations in an Anatomy
Laboratory Equipped Dissecting Tables with Inbuilt Exhaust
and an Air Diffuser/Return System
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Dong-Woon Kim?®, Alfreda Stadlin', Hyun Joon Sohn', Eun Young Lee'

1Departmemf of Anatomy, *Preventive Medicine, "Internal Medicine, Chungbuk National University College of Medicine

Abstract : Formaldehyde (FA) used for preserving the body for anatomy dissection is harmful to the human
body. In many countries, for the purpose of protecting the health of workers in the industrial field, the maximal
allowable air concentration of FA has been set. The threshold limit values of time weighted average (TLV-TWA)
and short-term exposure limit (TLV-STEL) of FA recommended by Ministry of Employment and Labor (MOEL)
of Korea are less than 0.5 and 1 ppm, respectively. In the United States and Europe, TLV-TWAs of FA are
recommended at between 0.3 and 2 ppm. In this study, we compared the air concentration of FA to domestic
and foreign standards of FA in an anatomy laboratory equipped dissecting tables with inbuilt exhaust and an air
diffuser/return system.

We installed ten elevated dissection tables, 18 air diffusers on the ceiling, and 10 air returns at the bottom of
both side walls. The concentration of FA was measured at five sites in the anatomy laboratory and above the
cadavers on the dissecting tables at a height of 1.5 m from the floor using a Formaldemeter.

The average concentration of FA in the anatomy laboratory (five sites) was 0.31 ppm (0.45 mg/m3), range 0.21
to 0.41 ppm (0.26~0.51 mg/m3). The average concentration of FA above the cadavers was 0.45 ppm (0.56 mg/m3),
range 0.31 to 0.64 ppm (0.39~0.80 mg/m3). The average TWA of FA in the anatomy laboratory was 0.19 ppm (0.24
mg/m3), range 0.13 to 0.26 ppm. The average TWA of FA above the cadavers was 0.28 ppm (0.35 mg/ms), range
0.19 to 0.40 ppm. The anatomy laboratory dissecting tables equipped with inbuilt exhaust and air diffuser/return
system met the criteria of the FA concentration recommended by MOEL of Korea and most foreign countries.

This study was the first evaluation of the air concentration of FA in an anatomy laboratory equipped dissecting
tables with inbuilt exhaust and an air diffuser/return system in Korea. We expect it will be not only used as a
standard of comparison for anatomy laboratories, but as a reference for design and construction to improve air
quality in Korean Medical Colleges.
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