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as Provisional Occupational Exposure Limits in the Workplace
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ABSTRACT

Objectives: The purpose of this study is to calculate the worker-DNEL (Derived No Effect Level) values using the REACH
guidance and compare the calculated DNELs with existing Korea occupational exposure limits (KOELSs) for evaluation of the
applicability of the worker-DNELSs as provisional occupational exposure limits for chemicals that are not established KOELs

in the workplace.

Methods: The worker-DNELs for 46 chemicals among 113 hazardous substance requiring management were calculated using
the REACH guidance, and a paired t-test was performed to see if there is any statistical difference between two lists (worker-
DNELs vs KOELs). The ratios of KOELSs over worker-DNELs were also calculated to compare the overall levels of two lists

using the geometric means method.

Results: The calculated worker-DNELSs for 46 chemicals ranged from 0.001 to 329 mg/m3 (GM = 6.9, GSD = 10.8), and appeared
to be a significant difference between the worker-DNELs and the KOELs (p < 0.01). In addition, the ratios of KOELs over worker-
DNELSs ranged from 0.3 to 394 times (GM = 10.2, GSD =3.9), indicating that the worker-DNELs were, on average, 27

times lower than the KOELs.

Conclusions: Therefore, the study results show that the calculated worker-DNELs can be applied and used as provisional
occupational exposure limits in the workplace in order to reduce worker exposures to chemicals and health risks, and
manage potential worker exposures based on the precautionary principle through comprehensive chemical risk assessment.
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sohaA) shebEe) 52, Bk, 517 W Agel] Bt
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Gathering dose descriptor (e.g., NOAEL, LOAEL, etc.) based on hazard assessment

Modify dose descriptor
bioavailability
® Exposure duration
Route to Route (oral —* inhalation)

Apply assessment factors
® Interspecies
® Intraspecies
® Exposure duration
® Dose-response
® Database quality

Calculation of DNEL
-. DNEL = Modified DD/AFs

Figure 1. Overview of DNEL derivation.
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Table 1. The example of calculated worker-DNELs

Substance

xylenes ethyl ether

impaired motor  depressed body

Critical effect

coordination weights
. 217 mg/m3 500 mg/kg/day
Dose Descriptor NOAEL NOAEL
. 6 hr/day, 6 hr/day,
Exposure duration subchronic subchronic
Exposure route inhalation oral
Species rat rat
DD Adjustment of DD° 109 mg/m’ 3,500 mg/m’
AFs Interspecies - 4
remaining
difference 23 25
Intraspecies 5 5
LOAEL-NOAEL 1 1
Exposure duration 5 2
Route-to-route’ 1 2
Quality of database 1 1
Overall AFs 25 200
DNEL=DDadj/overall 44 175
AFs

“correction for differences in respiratory volumes between expe-
rimental animals and humans; corrected N(L)OAEC = inhala-
tion N(L)OAEC * exposure condition (ammal) / exposure con-
d1t10n(human), rest and light activity; 6.7 m’ /10 m® (0.67)
" correction for differences in absorption between routes, assu-
ming 50% absorption for oral exposure and 100% absorption
for inhalation

R EA R0 2717k o) 3fo) B 14 57| 9150] 2§
bk oF AR oA oFHH902) Y A9 AF =3, of
ol A THE(1.5-218)2 AF =2, ofg/d oA THd
AF = 65 -85tk

5) 81334 (dose-response relationship): NOAELs
%k 4ol LOAELsS A8Y & 7 9- AF = 3-8 #-8-3ict.

6) dlolE Al Z/d: dlojH o] Alg/4do] "ojd -1
& A g,

2+] 2} DNEL AFZo| 2 23 NOAELs %= LOAELs
59 71 &% W2 vl= SRS H(US EPA)of| A T
7¥et E351¢]8) g HA| A (Integrated Risk Information Sys-
tem, IRIS) &4 A} =22} 3 32 9HA A (European
chemicals agency, ECHA) 2] }sHE72 ©| o] H|o]2~(Data-
base, DB)= ¢1-8-5t%21, s DB §l= =744 42
7 9] 4124 9l DBE BEele] AE3THNLM
TOXNET; Millischer, 1995). REACH Z}¢}x} DNEL At
Zoll B a3k 2F= Y2 Table 30f| A A3} 7]E &5

R LctJ
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Table 2. Default assessment factors used in the absence of rele-
vant substance-specific (ECHA, 2008)

Systemic local
Assessment factors offects effects
Interspecies  rat 4" -
mouse 7 -
rabbit 24" -
dog 14" -
1
remaining difference 2.5 258
Intraspecies  worker 5 5
general population 10' 10"
Route-to-route oral to inhalation 2 -
t lati
XA halation to oral 1 -
oral to dermal 1 -
Exposure subacute to 3 3!
duration sub-chronic
sub-chronic to 5 5l
chronic
subacute to chronic 6 6
Dose-response reliability of >1
dose-response, 3
LOAEL /NOAEL  (majority of cases) =>1
extrapolation and 10 (in exceptional
severity of effect cases)
Quality of  completeness and <
- >1 >1
whole consistency of
database available data
Reliability of >1 >1

alternative data

* Allometric scaling factors for different species

+ Not always covering for very young children

¥ For effects on skin, eye and GI tract via simple destruction
of membranes

% For effects on skin, eye and GI tract via local metabolism;
for effects on respiratory tract

' For effects on respiratory tract

e FYTAAEE SHHOR Qg on], Y
EYARIL Y A ATENARE FAFAARE
wgksto] 2.8 :

AbgBH= 7ol At A A =
o

(allometric scaling) & %|-8-3} %] &-FTHECHA, 2008).

2. SHEA

EA X2+ SPSS =7 32 13 (Version 18.0)2 ©]
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Table 3. The data source and four data sets used to derive worker-

DNELs
Name of data . Number of
set Unit chemicals Source
TWA mg/m? 46 KOEL(2012)"
Inhalation
LOAEL 1 mg/m? 2 ECHA
LOAEL 2 mg/m?3 1 IRIS
NOAEL 1 mg/m? 13 ECHA
NOAEL 2 mg/m? 1 HSDB
NOAEL 3 mg/m? 9 IRIS
NOAEL 4 mg/m? 1 Millischer (1995)
NOAEL 5 mg/m?3 3 OECD SIDS
Oral
LOAEL 1  mg/kg/day 1 IRIS
NOAEL 1  mg/kg/day 4 ECHA
NOAEL 2 mg/kg/day 10 IRIS
NOAEL 3  mg/kg/day 1 OECD SIDS

ma i

REACH 7}o]=of whe} 2k9J} DNEL& 1hEshe] =
W Helddreied el wrlskkE 1135 5 465 =29
| 1=27|ZKOEL)T] Zjo|= v|malgon], =1 ¥
k3 At A A3 7)sH st (p < 0.05) 715}
7 71 ¥ (geometric means method) 2 2 UEFY o] B]w
5} tH(Ding et al., 2011).

29 2} DNELY} =] k=% 7|38 v w3t A1}, 2+
A} DNELS | = &7] 50 542 0 2§23 2jo| &
HATHp <0.01). T34 =Fof gt 2GR DNELLS =

Table 4. Comparison of the calculated worker-DNELSs and exis-
ting OELs for 46 chemicals (mg/m®)

KOEL, Korea Occupational Exposure Limit (2012)

EPA 1IRIS, Envionmental Protection Agency Integrated Risk
Information System; European Chemical Agency Information on
Chemicals; HSDB, Hazardous Substances Data Bank; OECD
SIDS, Organization for Economic Co-operation and Develop-
ment Screening Information Data Set.

Pearson correlationS ©o|-&3}0] M4 7] AAkA &
9l Tt} 3] A 84S $235ko] DNEL Aol J3F2
vz Q& Felst Tt

Table 5. The Ratio of OELs over woker-DNELSs by assessment factors

Group N’ GM*’ GSD! % p-value‘
(AM + SD)* min ax
70.7, 12.1
OEL 46 37585613 003 2391
6.9, 10.8 <0.01
DNEL 46 (3714737 0001 329
Ratio 10.2, 3.9
(OEL/DNEL) ¢ (27:607) 03 394 .

. N, number of chemicals
geometric mean of ratios based on the comparison list
~ geometric standard deviation
§ arithmetic mean; standard deviation
! paired t-test

Ratio (=OEL/DNEL)

Assessment factors N* 6M', Gsp* Range p-value'
(AM + SD)' min max
Species rat 38 12.1, 3.7 (31.3+66.1) 1 394
mouse 3 14,42 24+24) 0.3 5
rabbit 3 8.5, 2.8 (11.7+10.3) 3 23 i
human 2 8.8, 1.4 (9.0£2.8) 7 11
Route oral 15 16.5, 6.2 (54.4+99.3) 0.3 394 <005
inhalation 31 8.1, 2.8 (14.0+19.3) 1 100
Exposure duration sub-acute 6 18.0, 11.4 (107.8+191.1) 1 394
sub-chronic 27 11.4, 3.5 (23.4+30.5) 1 119 <0.05
chronic 13 7.2, 3.5 (12.6 £13.3) 2.5 51
Dose descriptor NOAELSs 41 11.2, 3.6 (29.1 +64.0) 1 394
LOAELs 5 49, 63 (11.3+£11.2) 0.3 28 i

N, number of chemicals

geometric mean of ratios based on the comparison list
geometric standard deviation

“arithmetic mean; standard deviation

'Pearson correlation

+
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Table 6. Result of multiple regression for ratio (OEL/DNEL)

dependent independent B standard

variable variable” coefficient  error p-value
. exposure route’ 42.23 17.01 p<0.05
Ratio
(OEL/DNEL)  cXposure 16.34 574 p<001
duration

: Assessment factors
Inhalation =1, Oral =2
Sub-acute = 6, Sub-chronic =3, Chronic =2

U 8AIZF A7 1R 712 E et Bt 278)(GM = 10.2, range
0.3~329)H}] 2t THTable 4).

-G A} DNEL Ah=o]] 3k A= 290 &
7] flste] AEEE, =54 2, ==7171 DD 4L,
= 1] A BT AT =2 R = ET)
S B AL H(p <0.05)(Table 5), th5-2] 7
3} w27 20} 1|7k BAH O 2 §-0]5t Aol
AHp < 0.05,p <0.01)(Table 6). ‘=7 =7} Z7HAF
2)Ql B-Eot SUB = A o ratioZ} Sk oW, =
Z717ko] F/dolA WY =E(AF =6)9] ¢ HAT
7% &% ol A&sthe BrHAsTE 245 AR
DNEL} =il 7] 2 9] ratio ZFo|7F AR S & &
9lt}. o]t DNEL¥} S 1% 7] 2] ratio %7Ho} o
Q= Ao F Hlr)

S
(T N
ooy BB O

1 Q170 BAL 37| Z0] gl hsE o] sto]
X127 Ul DNELS: A Be2l7|80.2 28 75 o
15} 2} REACHO A A| Al 2F 4 A} DNEL A=
& Fasto] T WA7|2e TR TARR012-
315)9) A4 U220 vlwstec. 1 2 2
94} DNELo] 21 27|25t} e 202 Lie
O H(mean =27, range 0.3~394) (p <0.01), =& =2 L
=Z7|7bol| w2 Hl(ratio) EZF Aol 5 HTHp < 0.05).

Marisa 5(2010)- thFet 874 9 A G227 5
o402 DNELS b3 23}, 425 DNELS &)
A} 7|20} 502500 YES A O UEh} 2 179} &
AVe 23S w2590k S w2 7] 27} 4% DNEL
o] Fol7h L ol F) HUR BT ES AL
H}gF o & 3} critical effect 7|3 &8F ZHS A dlo] 9
A Al &85k, 22 DNEL2 5 Y& 2ol thgh o2
Mo 7128 7k 5 7 22 leading effect gh2 A
sto] 712& 4bEst7] witoltt whebA 7t 7EAkE
Al AG == 71 &5 #h9 Ag7]Eo] th=tk DNEL

g2
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o] Y5 H4=2] O & (conservative) A& E A EA4 7
A€} A] of2 NOAELs ¢} % LOAELs ¢} 71 77k
NOAELs ZFS Alel8}71}, == LOAELs Zto] 9l
789 7H& & NOAELs #1& A8 sto] 2k A DNEL&
ARSI 1w 1123 B 2= 9)rk 1231 Schenk S(2011)
o] EU YA} k==7]2(Indicative Occupational Expo-
sure Limits, IOEL)¥} DNEL o] Z-&%] = otd A|4=2] 2}
°o]& H|w gt A3} REACHO| A A3t F7HA| 47}
T AR B &, =554 A 284U48E £017]
f5to] 2-8-5= H A (safety margins)2to] = A
Fltk. ZF4A} DNEL-2 =/d A% o2 A4k 7| 8 4k
= 7HA AL F, Xk =2 AR, =E7)7k) dig B}
ArE Agsto] 4hEsHA =t A REEY] ==
FA A 7HA] ol el it B7HAlSE 4851
%|m], DNELO| B84/ A ¢+ A ARE Bt = 8
FE = B7HASE Wit ojAA dk =E7)E
sfapgzle] e B4R ozt B84 W AAH
-2 13 3}7] w&Zof(Ding et al., 2011) 2R} ==
71&L o2 FA| 713 B} SHH A 4x(safety margin) 7}
ol REACHO] H7HAHE) We 2l o' Holw, 2}
YA DNELO| =&7]E Rt HASH AFEE ol 7]
= AAA =E7|E0 S vE Ao wdETh
FhH 2ol 4 o] stelEd leE 5402 v R4 (non-
lethal) 5/ F&FS Yo 7]= EHRZHE AsgEolA o
Jiezo] dojuA E=t) o3t E @S W sH
7] 1A= v FEAY Amr Hasith vl 5
S-S AL B0l Wol £t o] wiiZel 554
9 opbd A=t v SRR A EH 7] = gk
T =4 3 UiAl 3858 32 A8 & A AR
DNEL AFEA] AF = 6 gk-& 2-8-3fjoF shn th& 71|
Gl A9 oEd WEsE woy Y 2 4 ok
2112} DNELS o] 2291 gho| g 7] Bast e
T Bt ¢ 52 HIFFOR ol 4 glo
ECETOC (2010)0]] w21 NOAELs Zto] wro
212} DNEL©] B W3lt}. o]+=NOAELs ko] 2+
= S4o] Ark AL Mefet v BA0] 2 BHUSS
H4H 08 BT 202 Mo 291x DNELO] B
oA 4tEE= AS ¢ 4 Uth DNEL2 7|&x3
7% Hop HpA 0 2 AkE o] &R0l fle =4l
tiste] FHarv|Eo s ARE & 4= ik weba] At
DNELS §8j474 57} 2aai7Aut Hurt glof Heke
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A I g7 E o) B wE71E] gl
a9 Bl 2P e 7| 242 E A
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Appendix 1. Ratios of OEL/DNEL values, inhalation-TWA (mg/m3)

Substance CAS No. TWA TLV Basis (Health-based) DNEL Basis (OEE?SI(\)IEL)
Acetone 67-64-1 1,188 URT & eye; CNSffLTtpair’ hematologic Nephropathy 38
Acetonitrile 75-05-8 33 LRT irritation Mortality 5
1-Bromopropane 106-94-5 125 Liver & embryo/fetal damage neurotoxicity — Increase in the relative liver weights 6
n-Butyl acetate 123-86-4 710 Eye & URT irritation Upper respiratory tract irritation 15
sec-Butyl alcohol 78-92-2 305 URT irritation, CNS impair Increase in the liver weights 5
Carbon disulfide 75-15-0 30 PNS impair Fetal toxicity/ malformations 23
Cyclohexane 110-82-7 700 CNS impair Reduced pup weights 5
Cyclohexanol 108-93-0 200 Eye irritation, CNS impair No observed adverse effects 8
Cyclohexene 110-83-8 1,015 URT & eye irritation Reproductive 58
o-Dichlorobenzene 95-50-1 150 URT & eye irritation; liver damage No observed adverse effects 25
1,1-Dichloro-1-fluoroethane* 1717-00-6 2,391.6 - Testicular effects 8
1,2-Dichloroethylene 540-59-0 790 CNS impair, eye irritation Increase in relative liver weight 119
Diethyl ether 60-29-7 1,200 CNS impair, URT irritation Depressed body weight 69
Diethylamine 109-89-7 15 URT & eye irritation Histopathology 31
2-Diethylaminoethanol 100-37-8 9.6 URT irritation, CNS convul Corrosivity 9
Diethylene triamine 111-40-0 4 URT & eye irritation Decreases in body weight 2
Diisobutyl ketone 108-83-8 150 URT irritation No observed adverse effects 1
Dimethylamine 124-40-3 9 URT irritation, GI damage Olfactory sensory cell is highly sensitive 2
N,N-Dimehtylacetamide 127-19-5 35 Liver damage & embryo damage initati({ivg g;gf_:sc;?rt;?:;y tract 10
Dimethylformamide 68-12-2 30 Liver damage D;f;;g:: f:;g;?i‘:egfaﬂse;“;‘:)'xln:ﬁfgc 11
Ethanolamine 141-43-5 8 Eye & skin irritation No observed adverse effects 8
Ethyl acetate 141-78-6 1,400 URT & eye irritation Mortality and body weight loss 44
Ethylamine 75-04-7 9 Eye & skin irritation, eye damage Decreased body weights 2
2-Bthoxyethanol 110-80-5 19 Male reproductivdea:ri;r;:ge; embryo/fetal Seminifzr:;i ;;Zulseizggelt;ir;ﬁon and 3
Heptane 142-82-5 1600 CNS impair, URT irritation Neurotoxicity 6
Hexamethylene diisocyanate 822-06-0  0.034 URT irritation, respiratory sens Degeneration of olfactory epithelium 24
n-Hexane 110-54-3 180 CNS impair, PNS; eye irritation Peripheral neuropathy 15
Isoamyl alchol 123-51-3 360 Eye & URT irritation No observed adverse effects 8
Isobutyl alchol 78-83-1 150 Skin, Eye irritation Hypoactivity and ataxia 14
Isopropanol 67-63-0 480 Eye & URT irritation, CNS impair Developmental toxicity 51
Maleic anhydride 108-31-6 0.4 Respiratory sensitive No observed adverse effects 6
Methanol 67-56-1 260 Headache; eye damage Increased SAP ani/;Cgi}l;T; decreased brain 15
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Appendix 1. Ratios of OEL/DNEL values, inhalation-TWA (mg/m3)

Substance CAS No. TWA TLV Basis (Health-based) (OEE;’SI‘\’IEL)
2-Methoxyethanol 109-86-4 16 Hematologic effect, reproductive effect Testicular effects 9
2-Methoxyethyl acetate 110-49-6 24 Hematologic effect, reproductive effect Testicular effects 4
Methyl acetate 79-20-9 610 Headache; ey:ef\L]eUdIZ"rfn ai;l;eitation, ocular Slight ingéif:::eisniﬁd{ﬁgxu\:e‘ifgt;hfsnd slight 29
Methyl chloroform 71-55-6 1,900 CNS impair, liver damage Reduced body weight 6
Methyl ethyl ketone 78-93-3 205 URT irritation, CNS & PNS impair Decreased pup body weight 5
o-Methylcyclohexanone 583-60-8 230 URT & eye irritation, CNS impair Changes in epididymis weights 394
Methyl n-amyl ketone 110-43-0 235 Eye & skin irritation No observed adverse effects 5
Methylamine 74-89-5 6 Eye, skin, & URT irritation No observed adverse effects 28
p-Nitroaniline 100-01-6 3 Methemoglobinemia Ir"l‘ller‘i:l‘zg;ﬁ‘e’;S‘“S‘ger‘l’xi‘;ars‘;clgz‘ilsm 14
Nitroglycerin 55-63-0 0.5 Vasodilation No observed adverse effects 2
Phthalic anhydride 85-44-9 6 URT, eye irritation & skin irritation Lung, kidney histopathology 0.3
Toluene 108-88-3 188 Visual im]f)?i}rénf:g;lelorszproductive Neurological effects 7
Triethylamine 121-44-8 83 Visual impair No observed adverse effects 1
Xylene 1330-20-7 435 URT & eye irritation, CNS impair Impaired motor coordination 100

J Korean Soc Occup Environ Hyg, 2013: 23(1): 27-34

http://www.ksoeh.org/




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


