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A (Assessment Factor, AF) e 7
B3 A4 A (Uncertainly factor, UF) A§ 7]3 s 3
vkl EA o] ok-uke B} HAAG BABF A E e 10
AeFE A S Q3 GC/FID & 1 v 11
2-ethoxyethanol acetate, n-buthyl lactate®] POD S-A] e 13
2-ethoxyethanol acetate £H-HFS FHI7F( AR ZA]) v, 15
n-buthyl lactate S-S FIH(BQEA]) s 16
PGMEA, ZAF ol & (Ethyl lactate) POD Al s 18
PGMEA, 214t ol & (Ethyl lactate) A4 #el7lE AH(FASFA) 19
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ATFE
A AREEY T
lactate)ol T3l

A

0

5 Alste 7%
AT %
EU DNELs, EPA RfC,
PQIEA, 2% 93} A+

Asi]

acetate, n-butyl lactateE U

Haste] AAA Bl 7)|FELS Aok

S

T AT
AFAT}: ECETOC TRAC] <] & DNELs<> fAl=E2] 2008 23
EFUI1aL, EPA REC & 2RA mExded Agetx] wotb Al9siltt. m
2}4 PGMEA, Ethyl lactateol th3gr ¥E]7]=S 2 REACH TGDel| &g+ x5
Q] DNELs®} =+ RfCyorc®] ™%k 6.75mg/m'(1.25ppm) ~ 21.7mg/m’ (4ppm)
2 0.38mg/m'(0.17ppm) ~ 5.36mg/m'(1.1ppm) .2 A3} T},
aedte] B 7)FS 4ppm, 1.1ppm ©]dt&E A¢HsIITh, 1
A AbFE A 6078 AFAE SH A
Alte wef7]E olskdltt.

: PGMEA, Ethyl lactateol ©i&] EU REACH TGD®|
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Hlojs 9] mpaze] ng A s
a

H]
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i, 3 glel ol b whe 9a F Buad $RS 47, AEgehs

H

NS e o 2N e x] AaE Axshe ot AxEege T o
Al AR, HE 3EHYE
(photolithography), 2}Z(etching)3 @3 3IJ=HIIANS 3t
(diffusion), °]< % (ion implant)&d 2 B=ZF2(thin film), FE5TF
(metalization) ¢ 34 FBORE o]Fojxin}. o] w9 TS wHEsto] ¢
ol 7| Qo oy Fo 325 Zol Z-ri(Wald and Jones, 1987; Cox J,
1984; Harrison, 1992).

o] FolMd 3z ¥ FAS 93 ELEg| 4183 (photolithography)E A
3hul 9Jo] X EZ A 2E(phtoresist)E oFA ZW s, nfpxFo] AAH 3=
HE 92 AdEs =FAA JE2HES do|HE AAbete Ao (s

5, 2011). EXEYAZEES $£F, 3 A, &u, HUHA o= A9

o

il

oZ:
rU o
"]
o
B
i
Ac)
r
[
L E

2

= 2xvd o HZ(PGME), n-HE olHEAHn-butyl acetate), Z=Zdl

HE o HZ ol ELHPGMEA), A4F o€l (Ethyl lactate) T2 A&

o] T AT x=F7IEe] AAH UA B2 =22 PGMEA, Ethyl

facs

lactate7} sl Ett. o] 2252 var AFFobd B A% (Occupational Safety
and Health Administration, OSHA)OIA AA3t= Als xFH 2 A "o
At 2 A Bl A4S T 2 )7} 7hs st

oo ##3}stE A ¥ % (European Chemical Agency, ECHA)2| 2153l 3}et&
Z 2] A = (REACH) ol 5] Health Benchmark® AF83F31 )+ DNELs(Derived No

effect Levels) % oFdgfo] A&AH A &2 HAAELS] 9% sFE& 9w}



= v FH RS (US EPA) 543315 = (reference dose, RfC) 59 AXE
A9 AHA #E7Eo R EEar izt Qi

w2} PGMEA, Ethyl lactateo] 3] EU REACH TGD(Test Guideline
Documents) 2 ECETOC TRA(European Center For Ecotoxicology and
toxicology of Chemical Targeted risk Assessment)®HS 283 F<
DNELs, EPA RIC, =ul AFAbAdEITeA  Aekgt  AFd3tise
(workplace reference concentration, RfCyu) & ¥ 37FA AHEWH & 7H3
A3Hek #E7|ES AlRbetnAt shglth. w3 Y EdE FAFEe U e

=
A ARIge AYBE HHRAE T B QTN AT BelES A

A, PGMEA, Ethyl lactate®} FAFSH T8 717 oA EAL 2-o & Alof g
2 (2-ethoxyethyl acaetate), n-58 =E|o]E(n-butyl lactate)ES WAoo =

BU DNELs, EPA REC, Ul RfC,ou o 83 w2l 7% 4o A4S A7e

AR, A7 A W e 2ARS E3 AlE Ve Aded B =
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1. 479

oAt s o] wh=A] AlFE Aol ALEEE TEHAAES F2
] ]

OoJHA], A =F7]Fo] gl PGMEA, Ethyl lactated &

-
o

>«
™

w7l A4 ddoes AAsiv. 2ela =Ed ke agste] vl OSHA
A

A, derle A e HAS fstel ATl =2<) PGMEA, Ethyl
lactates} AR gebd g A 5AS A= 2-dEACdEE
(2-ethoxyethyl acaetate), n-%9 FH|C]E(n-butyl lactate)s Ad7dste] Al
A A9 "7k sHsAT

aEstel F7EIEe] AAS SO =Ed UHES A8&ste] PGMEA, AT
ddel HgH AerI=S Akt Y S AT AYE] =Ed

b st Hol R AFe] Fa ugow ot ag 13 2t}

HoprEel AR PGMEA, Ethyl lactate Lsmt
Tt HIL #al7|&= m ot =

a9 1. AT B




2. AT

. HA BA) A

b2 W AR 54 /b0 2AL A4, § DVELs, EPA RIC, )
RiCune 5 2H2b] Atghel Sule] 74l AH w=B71F o] BFEHel £F
e FAmA A A BhE St

AR EE-stetd Bl s EAS e BEe fUIsEEe] A%
A Gz~ (quantitative structure activity relationship)”7|®He] E
7} E= Hansch ©]&(1964)0) o Adte] T%2 Eo]Ao| wel Ea]-3}sh3

AN AedA Abole] AuAol vk dAlstel 724 Aol E2

i

AS A AEgA Hr B4R AASATHAEAYE, 2002).

Chemspider2t= Hlo]E{H|o]~E -835}o] PGMEA, 24t ode] 2 AZAX

T 2o AxpEet 7o v A E AR (descriptor)EAS B3 &4 L%
H

=
2 gotelgitt. o2 Bz bzt 75%, 80%e] F2A SAMA S 7HAH

J

e

71%0] 9= 2-ethoxyethyl acaetate, n-butyl lactates 217 3}o]

=
= A4 el did H2AS st
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¥ 1. H71A9(Assessment Factor, AF)

ANGF e
T5 REACH ECETOC REACH ECETOC
TGD TRA TGD TRA
AR 4 AT FY 2
F0) A
ESjel A AT 1 At
7ol A 73] 1 = A - -
i %S
Aol A F Abe
Fdol Al ) =%
AS
}_Z_]_g]}\l- 4 4
ST (Rat — QA ] )
AS 7 7
(Mouse — A))
wolgle Aol 2.5 - 2.5 1
U4t 222} 5 3 3 1
o] ulo] 10 5 10 5
wE70 okFAelAl obwd 3 3 3 1
ol ol A THA 2 2 2 1
obF Aol A whA 6 6 6 1
Q gFk_nlo
gk Ao A .
pia=4
o
LOAEL/NOAEL®] (191 °l 3 -1 -
oAk @ ofgFo o
1 ko] 104.%)
A A=
Apge 3 1 o) 3
Al = a1l o]yl
NERS! RICESIE i
>1 - >1 -

A 7Hs ol E

A F =
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S (safety does),
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A<= (uncertainly factor, UF)

NOAEL, LOAEL

Y 9 =7F b (intraspecies and interspecies variability),
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=
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Fof obell & 39
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Step

I%fcwork

POD

Quantative

correction

Uncertainly

Correction

NOAEL(eA])

NOAEL.q(<lA])

NOAELjec
Mouse
Rat
Dose
Hamster

scaling

factor from Guinea pig

animal to .
Rabbit
human
Monkey
Dog
Intraspecies
Interspecies
> 4 week
Duration > 13 week
= 6 month
NOAEL,
Severity BMD
LOAEL
Quality

NOAEL 100 mg/m'(rat, inhalation)
19 6217, & 59 13F HbE =&

6/8 * 5/5 %0.83/1.25 = 0.5
1(0.14 if affect on ET))
7

4

2.4

1.4
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Aol A48 weEl7)E A7 ol PGMEA, Ethyl lactate®] 371 5 Al
3P B4 wat OSHA 99, PV2081 EA Wl ke AAsth. 2
37 5 AERAHAE 8 SHAZA A ekB(Coconut shell charchol tube,
100 mg/50 mg)S AF-&3Fal 95:5(v/v) Methylene chloride/methanol &vj= 3=
=3t 7t~ ARvlEDY I (gas chromatography, GC)/&=2o]23} FHE=7]

&

(flame ionization detector, FID)® AZFEAS F33t}t. ¥ 4

rir
i

g

Ne ge AR Au A x7eld),

=5

4. AFEAS 3 GC/FID &4 =4

Analytical conditions

Descriptions
PGMEA Ethyl lactate
Instrument Varian 3800 Agilent 7890A
Column DB-WAX Agilent J&W DB WAX
90T to 200T (10C/min) 40T to 140C(6~10C/min)

Temperature Injector : 190T Injector : 230T

Detector : 240C Detector : 250TC
Carrier gas N2 N2
Flow rate 35 ml/min 38.882 m¢/min
Injection

1 ul 1 ul

volume

_11_



ATZ23

1 A g4 B

PGMEAS} 75%2] %4 FAFE S 7FA &= 2-ethoxyethyl acetates= 2-9o & A
ol §F-2-(2-ethoxyethanol) 3} 2-o| EAJo| €F-2-9] Al3}E-<¢] 2-ethoxyacetic acid
2 AA WAl HAFE T (Henschler and Lehnert, 1994). 8 54 92 2HA]

SA(Hote] AT A B =4 Wo] F)oR ofgA T& A ofd

&

= FE]

«

2= T (Tinston &, 1983; Tyl &, 1988).

Ethyl lactate®} 80%2] +AFSH F+%E 7FA= n-butyl lactates= A Aol
A e AAgRslE Ai(lactic acid), ¢TE Toz WIETHClay 5,
1998). 78 =4 9% 357, JF B ¥ AFo2 JheEs) e A

oz Q) IH F2 T AFo] FHEH= Aoz ¥sHU(Prinsen,

i)

r o
fol

1995).
2-ethoxyethyl acetate®} n-butyl lactated] &% === 3 T =4
Pl 3t obwd = AN =EF NOAELS §3F-whg H7HE o17] 9

53} o] AAHoR FEagtt.

o
e

_12_



¥ 5. 2-ethoxyethyl acetate, n-butyl lactate®] POD 54

2= POD
6-294 2] A 7 W JAEAAA WA 623 F
ob 95 100, 400ppm FEZ FY =ZAZHS 0, &
4 HAY L AF Fas A4@ AmFau it
LOAEL 25ppm | H719 % Al @ns 4 i
(137 B5me/m) 400ppm =ZFvol Al LA AT, 25ppme] =EFT 9
PREET G wolas g% agel gANA ggon,
2-ethoxyethyl 400ppm o] & Hlop A, Q% Aol A
acetate H %] ¢t} (Tinston %, 1983)
6-18¥ <9 Al 7IZE Wl LAEA A 25 100,
400ppm FEE TU=EANZFS W, 400ppm =ET
NOAEL 50ppm 00 7 U om
(274 T /u) ol A HF 7] o] WHHAY. 100ppme] =Z oA
M LAY AT A, 24 W7k #FH Y
(Tyl 5., 1988)
NOAEL  2897F F59, w]d 64174 0, 75, 200, 600 mg/m' 2]
(Loacal ffect) &%= 6v}2]9] male ratoll Al &9 =FAIHES o,
pbutyl = 200mg/m ol® BEAME A 4w AT S wol
A2 A gt 600 mg/me] =& ETAA Ze T
lactate (Systemic ST Al Mz S 2 o] M (Arts, 1997)
effect) oluATHUAE A, vt FHPAFY ¢4 W)

= 600mg/m + ZAte] dgFoz B (Clay &, 1998)

2-Ethoxyethyl acetate Ethyl lactate n-butyl lactate

19 2. PGMEA, 2-ethoxyethyl acetate, Ethyl, n-butyl lactate 3}s+=%

_13_



2-ethoxyethyl acetated A%, AASAH FEAIHA =Z% NOAEL
50ppm(274.7mg/m' )2 POD(point of departure)® 83} 2™ n-butyl

lactater o}FA SU==AGAM E&FH 4293 NOAEL 200mg/m'S &-&

36, 7 PR B ik &F-wkg WIS EU CETOC TRA 3 REACH
TGDoll 7% &%) DNELs, US EPA  RfC, =W <SR AFHA A|oret
RiCork & 24719l W7} 7ol wel AbAgh ZAafojrt. ECETOC TRAC <] &k
DNELs#ts AlQletd, =ul WA tAlFs o] 10% olate] Aighe] =5
T}. ECETOC TRA®] ¢]3F 2-ethoxyethyl acetate &%) DNELsS A =5 thH
20% Z3}3+ ghol E=EHItl. REACH TGDE ECETOC TRA Ht} B2 E3HaA
A5 AAsEaL glo] ECETOC TRAC o]gh &< DNELs #t¥th oF 10% w|-e]
A7t EEH ALt

T oll Al AekEE RfCuon & RECEF EUCl &9 DNELs #ol 53 ¢+
A3kl e, o= RfCyn AW o] DNELE 7] o2 3far w=k FPA WH2
S BetE o FAYAY] wjitolt),

US EPA REC %t A7HA W T 7Hd B4 o= AEHAed, o= EPA

S

AR

_

a9

(e}
r\"
N
=
I

o A= 70Kge] dnkle] 1Y 24A1%F 36541t 7 *
FO 8 RICE T3t Qo] mExe] A9 23 vh27] wjZolth(4 ¢t
ARAAT, 2013). REC g2 AHeE o] a7l Altel Ao 294 =
A% 282 44 55 = I
7F B 3 5 Aol A= Al S skl

wpebA] PGMEA, Ethyl lactate®] #e]7]s ZAol 9lo] REACH TGDel °]g+ &
¢ DNELs, =tu] RfCyorcs E-83te] HeEl7lES Altstaxl s,

_14_



3 6. 2-ethoxyethyl acaetate

FF-s BIHANEA)

DNELworkplace
STEP RIC REACH ECETOC RiCuvore
TGD TRA
274. ’
! (7br§f/ " 2747 mg/m 2747 mg/m
POD ) r ,1’ (rabbit, inhalation)  (rabbit, inhalation)
inhalation)
(NOAEL) 1¢ 6A17F, 5= 5 19 6413, F 54
loE] 6}\12_]_—, vZ]— SOE] 80] H B o= 80] H]'E— 1. ==
189 WHE % 188 W5 e 158 W5 =
Dose- B 6.7m'/10m’ 04
scaling (Z2FE RA) .
Quant 6/24X5/7x 6/8x5/5x
L NOAEL.,g; 6/8x5/5%0.83/1.25
itative . 0.83/0.83 0.83/1.25
correc
) NOAELpee 1 1 1
tion
NOAEL.,: 46.Tmg/m' 92.02mg/m’ 57.23mg/m’
Interspecies 3 2.5 1 3
Uncer Intraspecies 10 5 3 5
tain
correc Duration 10 3 1 6
tion Severity 1 1 1 1
Quality 1 1 1 1
2.45 30.67 ,
Result 0.0057mg/m’ 0.64mg/m’
mg/m mg/m’
wEE TWA : Sppm(27mg/m)
: m(27mg/m
(3161 52 /ACGIH) PpITerme

_15_



3% 7. n-butyl lactate

£ FIHEREA)

DN ELworkaace
STEP RIC REACH ECETOC RECuor
TGD TRA
200 mg/m’ 200 mg/m’ 200 mg/m’
POD (rat, inhalation) (rat, inhalation) (rat, inhalation)
(NOAEL) 19 6717, 5 59 1Y 6417, F5¢ 19 6713, F 5Y
28d WkE =& 289 wrE =& 28¢ WkE =&
Dose— B 6.7m'/10m’ A
scaling (Z&E HA)
Quant NOAEL 6/24x5/7x 6/8x5/5x0.83/1.25  6/8x5/5x0.83/1.25
itative o 0.83/0.83 XIDET T e
correc
) NOAELee 1 1 1
tion
NOAEL., 34mg/m’ 37mg/m’ 25mg/m’
Interspecies 3 2.5 1 3
Uncer Intraspecies 10 5 3 5
tain
correc Duration 10 3 1 6
tion Severity 1 1 1 1
Quality 1 1 1 1
1.79 22.3
Result 0.0045mg/m’ v , 0.27mg/m’
mg/m' meg/m’
el TWA : Sppm(25mg/m')
: m(25mg,/m
(KOSHA/ACGIH) PRI Eoma

_16_



2. PGMEA, AAF o€ (Ethyl lactate) YA I 7|F A<t

WA Abell A EEHAAES] #7182 G A AFEE = PGMEA,
Ethyl lactate= =uWj9] ®=E7]Fo] AAE UA @2 =dolvh. yuh,
PGMEAS] 739~ 20051 W=+ AIHA®l A4} WEEL(Workplace Environmental Exposure
Level) 50ppm(270mg/m')S =&7]5Fo 2 A|A AT

Al A PGMEAZF F54-5W tiH-& PGMEZ 71 &EalEH, =FA 7247 A

A gl 7kdeko] Qo =A ko g AT (Miller 5, 1984; Spencer

1l
B
oX,

S, 2002).

Ethyl lactates= n-butyl lactate®} 7 Lactate Esters® 3+ EHF= AU
A, n-butyl lactate®} A tiAbE 2 F8 54 G3Fo] HHEHIAH
(Clay &, 1998).

3 82 PGMEA, Ethyl lactate®] &9 =F= <13 F2
ofvhd 9 ol FEAFINA =E¥ NOAEL=A  300ppm(1,620mg/m’), =24

AFS AR =&Y 200mg/m' S Zhzb HRate] F 99} 7ol AYgE ey

—

4 9

i

ro] gz

o
r

ouk, AR Agd HoF Ao A WA Al TS 238E ECETOC TRAC <
3k 59 DNELs, dweld o] tish wExHd o2 APgw RfC WH-E A9 5t

_17_



¥ 8. PGMEA, Z4F o€ (Ethyl lactate) POD 5743

=5 POD
D 135F7+(Y/5F) 0, 300, 3000 ppme] &== Ratol
A 4d 623 Y =FAHE AT soooppneq *

oA AEtE A 9 ZFAE F24]0] YERES. 3,000
ppm, FZA A a-2-microglobulin Z7}2 <la) A%
W (nephropathy)©] YEeEFES ™, 300 ppmol A& 727

NOAEL sk &S H S (Spencer 5, 2002)
PGMEA = 300ppm @ 13F37HBYL/F) 0, 300, 1000, 3000 ppm«] TERE
(1,620mg/m’) Mouseol Al 4 6413, FY =SAHE 4% @ &
7219 74 3,000 ppmol A= l‘%*—l °%°] Y ERS S
ol BIFEolA 3000 ppmolAE AusHA FaA A
ZHAIE FA o] yebg. T3 dFle] A$ 1,000
ppmol Al AulstAl F21 9] 5o] el
(Spencer &, 2002)
NOAEL @ 2_8%]?1' O, 150, 600, 2500 mg/m’'e] T == rat °l
A 9 =% A, 600mg/m’ %E”}X]% a2 289
(Local effect) S AshA ML JEGA 9o
= 200mg/m' _
B ome/m wE T e 2 s wash ae
Ethll tat j_:g;/d-r _;;:;glo 0/\1—.7;/\1 uJH/\]-,qﬁo ol AF =
yl lactate NOAEL ] o] o] HdA 28] o] 3
- Ao #FEHA}. (Reuzel and Wijnands, 1990)
(Systemic B
ffect) @ 2897 0, 25, 75, 200mg/m'e] FEZE rat oA &
U e ez A, 9asd ws) deia 29
= 600mg/m’

(Arts and Wijnands, 1991)
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¥ 9. PGMEA, ZAF o€ (Ethyl lactate) AYA #AY7= A (FLEA)
PGMEA Ethyl lactate
STEP REACH TGD REACH TGD
Rwaork Rfcwork
DN ELworkplace DNELworkplace
1,620 mg/m’ 600 mg/m'
POD (rat, inhalation) (rat, inhalation)
(NOAEL) 19 6413, 5 54 19 6417, 5 5Y
13 W& =5 289 HbE =%
Dose- 6.7m'/10m’ 6.7m’/10m’ A
scaling (&5 BA) (258 HA)
Quant NOAEL 6/8x5/5% 6/8%x5/5x% 6/8x5/5% 6/8x5/5%
(tative adj 0.83/1.25 0.83/1.25 0.83/1.25 0.83/1.25
correc
) NOAELpee 1 1 1 1
tion
NOAEL.,, 542 Tmg/m’ 202.5mg/m’ 74.7mg/m’ 34.2mg/m'
Interspecies 25 3 2.5 3
Uncer Intraspecies 5 5 5 5
tain
correc Duration 2 2 3 6
ton  geverity 1 | 1 1
Quality 1 1 1 1
Result 21.7mg/m’ 6.75mg/m’ 5.36mg/m’ 0.83mg/m’
esu
(4ppm) (1.25ppm) (1.1ppm) (0.17ppm)
=E7|E §l (2, 20051 ATHA I 4] o
(18w E%/ACGIH)  WEEL 50ppm #1<F3H) v
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3. =97}

PGMEA, Ethyl lactate= EEZ|2IIIFHAM AMEH= #7181 Aol
ARy ZFHE U] Ak 5 st fE EEE AT
(photolithography), 21Z(Etching), €AF(Diffusion), BF9r52H(Thinfilm),
A (cleaning)Zt 3 EE 12709 AGARE AF St A6k H. +4 2

I, A A Ho|A PGMEA, Ethyl lactate?] HE¥ HEIA0E EAZEHA

l

t}. PGMEA, Ethyl lactate®] FZ=3%HA= 1.4ppm, 0.75ppml. = = F o] =
L= A=A olskdt.

wh2bA PGMEA, Ethyl lactatee] AIQte #2]7]=<l  6.75mg/m'(1.25ppm) ~
21.7mg/m’(4ppm) = 0.38mg/m'(0.17ppm) ~ 5.36mg/m'(1.1ppm)e] zZkol]l A=3H
AGES a1 sobd | 4ppm, 1.1ppm ©|8lZ ZA3A S #AEd AL Aks:
ATt

n

193] 3. ZAF od(Ethyl lactate)®] GC/FID Spectrum
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nZ = dEA HrtE F de wE27IFe] vEA] glojof gttt w2kl d
el A FAgste fFalsstEde 71E 3stEd 3nke]Folal, wid 4004 % 9]
At etz Aol Alme] =Y JdvhKuk &, 2010). R, AgeEH AL
Al (A2013-38%) A WA &7l AE stEdL oF 70050 & W
o]t}

ole] & AFNANE =E7]F v EZ] dial] EU DNELs ® EPA RfC

= =
W RfCorx & W W &F-vks H7ME T =ed SATEA

H

(Endpoint) & A4 #E7ico=z &8sk 3o st Aguie] A4S
J3kal 3 PGMEA, 24t ool digh #e]7]ES AltskSiTt.

PGMEA, Ethyl lactate$} 75%, 80%2] TFZ% fAMES Holx= #7)38t3E<l
2-ethoxyethyl acetate, n-butyl lactateol] T3t 7|¥e] &a-ukS H71E
3gk A¥, ECETOC TRAC] gk &%) DNELsS A|Qldh vmx] 5458+
U HA rAE diH] 10% olete] Bl Adgle] EEE AT

F93] 5(2013)¢] Aol A= A =Sl gk REACH TGD ol ©| & DNELs%k
S =) TWA(Time Weighted Average, SAIZF A|XM7}F5Hx)H U Ho 2749)
woton Y w=E7|FEdE EAHOR §9% Ao]lE BYH(p<0.01). E
Ao AbA AgA Hrlel = REACH TGDel €13+ &< DNELs #e U] =
715 dib] 11~140) @2 7o 2 H7EE AT Marisa 5(2010)2] Aol A
% AFE¥E DNELso] Aar wZ7]FHuh 20~2500] e o= yEh 2 A
T A Ag 2ol
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bk ECETOC TRAO] ©]3t 2-ethoxyethyl acetate &% DNELsE& 14 v U
H] 20% %3k zkS YElJo] PGMEA, Ethyl lactated] #a]7]w AHAHEFH

X

= AQlEgth. BPA RICe= vl BaedoR frbEyY A 2dabe 2
Ak QAT 24417F, 365, 70dEe] =& V|ToR A ER A4
57 #e)7)|E AAS 9eiA = REACH TGDo 918 2=} &< DNELse} =+uff

Rfcwork HO]_ T?-lj

filo
ik

dg-slel BrhE AT

F7 Az A Az I LRAALES f7]8vz FEEHA A}
£53 gJov wE7]F0] vl Eo] 9lx &S PGMEA, Ethyl lactateo] #e
] O & REACH TGDol ©1& 2kdzl &< DNELs¢ Ul RiCyone <He] W S13HS

HE7Eo s AASGT.

N

=, PGMEA, Ethyl lactate®] #2]7|+< 6.75mg/m' (1.25ppm) ~ 21.7mg/m'
(4ppm) 2 0.38mg/m'(0.17ppm) ~ 5.36mg/m'(1.1ppm) = AAH}, x|t z}z}
o AARAFZ4 HEDAG] 1.4ppm, 0.75ppm¢! ZS e 3HH PGMEA,
Ethyl lactatex= 4ppm, 1.1lppm °]3t= &S #eld AL ALE = 3
T}, o]+ 20054 AIHAo|A] A|etasl PGEMAS] WEEL(workplace environmental
exposure levels) 50ppm THH] 12.58) @& F=Fo|t},

9 A E PGMEA, Ethyl lactate®] #e]7]E thH] FHFAMA ol Al A

el R=Al Az T F 600170 A AR SAHES FHSAT.

X
12
o
(S

4

Mo
1%

%

, =HERA AT getede Qe ==

& o AT e, PGMEAS] A Aol FEo] it PAER 7k 23
HeEZMiller 5, 1984; Spencer &, 2002), FEHATYY
(photolithography) &gl 4l PGMEE F7]8A=Z A AF&ste= AL 18 35H]
5 549 HastE 918 PQMEAST PGMES] sAl #isd 54 2 HUt

2 asttt,
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PGMEA, Ethyl lactateol] that

971F% ARSI AT APl Ad 24E B8 AdE J1ES A987
3}

re
[-40
-
rlr
Al
=
_L|>i
2
rlot
oM.
r
rif
N
FN
o,
Fl[“

DNELs, EPA RfC, AFAQHA B gkl Al A A g
RiCiork & 37FAE AFE3lth. o] ®wwel edAd HSES 21814 PGMEA,
Ethyl lactated® A3 = , ==7]5°] J+& 2-ethoxyethyl

acetate, n-butyl lactateE ©] of. 3k 8 vreA] A Ao A 2k 60
Mol AqAgE SAHS 53 F2 4

AR, 2-ethoxyethyl acetate, n-butyl lactateE Ao = REACH TGD %
ECETOC TRA®| ©]&F EU DNELs, EPA RfC, AFIFH R g Al A& RICyork
H7+S 85 A3}, ECETOC TRAO 93+ &< DNELsS A9sta A #=
= Wl gFAlEES] 10% ofsk= S =F ATk 12y ECETOC TRAC] <] &
% DNELs Al 2095 Z=3gh ghs UERQIAL, EPA RIC B7PEH <
22 mExe AgtetkA] ot Alelskitt.

ry

=7, PGMEA, Ethyl lactateo] o3 ##]7]5 S5 REACH TGDol & =}<i=t
59 DNELs®} =W RfCyorcd W 97ES! 6.75mg/m'(1.25ppm) ~ 21.7mg/m’(4ppm)

0.38mg/m'(0.17ppm) ~ 5.36mg/m’(1.1ppm) .2 AA3}UT). o] ZHsH
A AESA%s Ldste] #El7]=2 4ppn, 1.1ppm ©|stE AQFeISlth.

e

e
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= Abstract =

A study on proposal of occuoational management
limits and work environment evaluation

- Propylene glycol monomethyl ether acetate,

Ethyl lactate -

So Jung Lee
Graduate School of Public Health

Yonsei University

(Directed by Professor Jonguk Won, M.D., Ph.D.)

Objective: The purpose of this study is to set occupational management
limits for PGMEA and Ethyl lactate, which are widely used as
photoresist organic solvents i1n semiconductor manufacturing process,

but to which have no local standards for work exposure, and identify

_31_



proposed management limits and the status of worker's exposure through
a working environment measurement of workplaces dealing with such

materials.

Subjects and Method of Study: To set management limits, EU DNELs
(based on REACH TGD and ECETOC TRA), EPA RfC and RfCy.x (proposed by
Korea Occupational Safety Health Agency) were wused. Occupational
control standards were proposed applying a method derived from the
verification of evaluation techniques to 2-ethoxyethyl acetate and
n-butyl lactate, which have similar characteristics to PGMEA and Ethyl
lactate and exposure limits for them, and exposure evaluation was

performed at a semiconductor company.

Results of Study: Inhalation DNELs (based on ECETOC TRA) exceeded the
control limits by 20 %, and EPA RfC method was excluded because it was
not appropriate for worker exposure conditions. Thus, management limits
for PGMEA and Ethyl lactate were set to worker inhalation DNELs (by
REACH TGD) and local RfCy, range values of 6.75 mg/m (1.25 ppm) -
21.7mg/m'(4 ppm) and 0.38mg/m' (0.17 ppm) - 5.36 mg/m (1.1 ppm).
Accordingly, proposed management limits are below 4 ppm and 1.1 ppm,
respectively, taking into consideration the detection limits for the
measurement of work environment. The measurement of 60 site samples
from a semiconductor company showed values below the detection limits,

marking values below the proposed control standards.
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Conclusions: It was confirmed that the proposed management limits using
inhalation DNELs (based on EU REACH TGD) and RfCy,x (proposed by the
Korea Occupational Safety Health Agency) for PGMEA and Ethyl lactate

were appropriate.

Keyowrd: PGMEA, Ethyl lacate, DNELs, RfC, RfCyork, Exposure limits of working

environment
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