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ABSTRACT

Objectives: The aim of this study was to evaluate the level of urinary mercury and analyze which factors would affect
urinary mercury concentration among dental hygienists in dental clinics.

Methods: This study conducted by questionnaire and detection of urinary mercury concentration of 268 dental
hygienists working in dental clinics from July to August of 2009. Data collected from two hundred and thirty-five dental
hygienists were analyzed by the geometric mean (GM). Analytical results of urine samples with less than 0.3 g
creatinine/L and greater than 3g creatinine/L were excluded from statistical analysis.

Results: Urinary mercury concentration of 235 dental hygienists showed the geometric distribution. The arithmetic and
geometric means of urinary mercury concentration were 0.996.g/g creatinine and 0.755u¢/g creatinine, respectively.
From multiple regression analysis, the number of amalgam filling, the consumption frequency of raw fish and the
number of amalgam handling in current workplace was revealed as increasing factors of urinary mercury concentration.
Conclusions: The level of urinary mercury in dental hygienists was higher than in general Korean population. The
number of amalgam filling, the consumption frequency of raw fish and the number of amalgam handling in current
workplace was revealed as increasing factors of urinary mercury concentration. Therefore using resin materials instead

of amalgam in dental clinics is highly desirable.
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Table 1. Analytical condition of mercury analyzer

Gold-amalgam collection method with thermal

Method decomposition by a ceramic tube heater
Carrier gas Purified dry air
Sample form Liquid

Standard solution: 0.1mL, mode 1;
Urine: 0.1mL, mode 2

Measurement time 6min

Heating mode

J Korean Soc Occup Environ Hyg, 2011: 21(2): 90-98



92 olBF, A&7, AAE, 4

A =

S& Table 20| LEF| T}, 2.5 3ol

ulA © & creatinineS H A3 ZHS A3,
Ao AU FEHAAL B A 2% w0}
A A9} th2 A UERE 4= Q1S 2 2 creatinine©] 0.3g/LH]
Trol AL 3.0g/LE Z}3l= AR BAUS AIRE A
2] 3} of of th(Calafat 5, 2004; Barr 5, 2005; Mecker =,
2006). 2= tfAAE 9] creatinineS E A SF L2 $HaFo]
BEL g 13} 2o| BTEESA b Ao et
7 SAAE A sk ot 2 2 S 2 vf Fig29F
ol |ak AR ES YE Utk wet A o % wE
AX AL AAd 3t gto R st on, ZF vl

559 B2 7St EF O R AEskGlaL, 11 Ak
FFHAR AT

2 AT i AT AA O] 8% oL Al
EHAFO R 0.996ug/g creatinine, 7] 3H w2 0.755ug/
gereatinine 2 = U BT o] it vt ARkl
50959 & & g A S 73H, 2008) ] A
18-394] H 9 8% 429 7|5}H %] 0.42ug/g crea-
tininex} A A o] 4 9] 0.45ug/g creatinine 2t} X =&

-

Table 2. Descriptive data on urinary mercury concentrations of
subjects

After removing Before removing  Uncorrected with

outlier of creatinine outlier of creatinine creatinine

(unit: pg/g creatinine) (unit: g/g creatinine)  (unit: xg/L)
AM 0.996 1.129 0.977
GM 0.755 0.818 0.669
Median 0.784 0.813 0.730
S.D 1.004 1.389 0.992
G.S.D 2.374 2.428 2.727
Min. 0.00002 0.00002 0.0001
Max. 9.904 16.15 8.660
No. 235 268 268

AM: Arithmetic mean, G.M: Geometric mean, S.D: Standard
deviation, G.S.D: Geometric standard deviation, Min: Minimum,
Max.: Maximum.
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Fig 1. Distribution of urinary mercury concentration after removing
outlier of creatinine(N=235).
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Fig 2. Distribution of natural logarithm of urinary mercury concen-
tration after removing outlier of creatinine.
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Table 3. Urinary mercury concentration of dental hygienist according
to general characteristics
(unit: ug/g creatinine)

General characteristics No. G.M. (G.S.D.) p-value
Age (yrs.)
<25 45 0.712 (1.852)
25-29 118 0.710 (2.637)
0.344
30-34 44 0.806 (2.289)
>35 28 0.967 (2.171)
Work duration (yrs.)
<2 55 0.743 (1.789)
2-5 71 0.725 (3.176)
0.697
5-8 59 0.721 (2.145)
>8 50 0.858 (2.136)
Current workplace
Dental clinic 172 0.807 (2.004) 0.051
Dental hospital 63 0.629 (3.323) '
Region of work
Seoul 12 0.789 (1.554)
Gyeonggi 73 0.666 (3.253) 0.330
Inchon 150 0.799 (1.993)
Working time(hours)
<8 97 0.729 (1.554)
9 80 0.812 (3.253) 0.644
>10 58 0.722 (1.993)
Previously amalgam fillings in own teeth
Have not 63 0.612 (3.483)
0.086
Have (1 and over) 172 0.815 (1.935)
Current amalgam fillings in own teeth
Have not 136 0.684 (2.659)
0.040
Have(1 and over) 99 0.864 (1.934)
BMI(kg/m’)
Skinny(<18.5) 52 0.794 (1.917)
Normal
(18.5-22.9) 159 0.715 (2.602) 0.250
Obesity(>23) 24 0.968 (1.718)
Smoking
No 229 0.758 (2.389)
0.633
Yes 6 0.639 (1.833)
Drinking
No 70 0.706 (2.114)
0.445
Yes 165 0.776 (2.484)
Total 235 0.755 (2.374)
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Table 4. Urinary mercury concentration by working behavior of dental
hygienist
(unit : ug/g creatinine)

No. G.M. (G.S.D.) p-value
Change of number of amalgam
fillings
Increasing 20 1.042 (1.925) 0.081
Stable or decreasing 215 0.732  (2.403) ’
How to treat residue of
amalgam in patients' mouths
Other 96 0.816 (2.038)
. 0.248
Water spray, Suction 139 0.715  (2.597)
Change new uniform after
using amalgam
Never 131 0.833 (1.938)
. 0.050
Sometimes 104 0.667 (2.878)

Table 5. Urinary mercury concentration by diet behavior of dental
hygienist
(unit : ug/g creatinine)

No. G.M. (G.S.D.) p-value
Frequency of raw fish
consumption
< 1/month 194 0.706 (2.407) 0.010
> 2 / month 41 1.033 (2.068)
Frequency of cooked
fish consumption
Never 17 0979 (1.527)
1/ week 131 0.700 2.750) 0.225
> 2/ week 87 0.803 1.922)
Frequency of cooked
shellfish consumption
Never 44 0.793 (1.999)
1/ month 125 0.745 (1.952) 00916
> 2 / month 66 0.749 (3.427)
Frequency of seaweed
consumption
< 4/ month 129 0.682 (2.698) 0.047
> 5/ month 106 0.854 (1.936)
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Table 6. Urinary mercury concentration of dental hygienist by
handling amalgam
(unit : ug/g creatinine)

No. GM. (G.S.D.) p-value
Dealing amalgam in current
workplace
No 33 0.740 (1.878)
0.887
Yes 202 0.757 (2.455)
Dealing amalgam in previous
workplace
No 63  0.612 (3.483)
0.024
Yes 172 0.815 (1.935)
Number of amalgam fillings
in current workplace
<4/ day” 160 0.700  (2.520)
0.049
>5/day 75 0.887 (2.010)
Number of removing amalgam
fillings in current workplace
<4 /day" 121 0.732  (1.921)
0.586
>5 /day 114 0.779 (2.845)

1) Included no use of amalgam filling or removing

Table 7. Urinary mercury concentration by number of amalgam fillings
in workplace by frequency of raw fish consumption of dental
hygienist

(unit : 1g/g creatinine)

Frequency of raw fish consumption
>2/month

(GSD.) No. GM. (G.S.D.)

<1/ month

No. GM.

Current amalgam
fillings in own

teeth
Have not 112 0.638  (2.732) 24 0949 (2.172)
Have (=1) 82 0812 (1.910) 17 1.164 (1.925)
Tests of Frequency of raw fish consumption: p=0.005
between-subjects Current amalgam fillings in own teeth: p=0.133
effects Interaction: p=0.899
Dealing with
amalgam in
previously work-
place
Have not 54 0585  (3.804) 9 0.796 (1.479)
Have 140 0759  (1.840) 32 1.111 (2.192)
Tests of Frequency of raw fish consumption: p=0.049

between-subjects Dealing with amalgam previous workplace: p=0.089
effects Interaction: p=0.833

No. of amalgam
fillings in current

workplace
<4 /day 132 0.667 (2.642) 28 0.874 (1.869)
>5 /day 62 0.797 (1.870) 13 1.478 (2.273)
Tests of Frequency of raw fish consumption: p=0.005
between-subjects No. of amalgam fillings per day: p=0.026
effects Interaction: p=0.269
o A& A&t e Ao R AR M, of T4 A=
o gA3] gass FA AAT, g ol2te ARg-S)
L A7t BAZEA wot T YA ozt 42
AL =EHI e AR AAZG. & TFA A Y
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Table 8. Multiple regression analysis of selected independent variables
on urinary mercury concentration of dental hygienist

Unstandardized Standar-
dized t
B Std. error  Beta
(Constant) -2.270  0.791 -2.870%*
Current workplace 0.177  0.124  0.091 1.432
Current amalgam fillings in 0246  0.110 0141 2.235%
own teeth

Frequency of raw fish

. 0.315 0.144 0.139  2.197*
consumption

Frequency of seaweed

. 0.180  0.110 0.104  1.639
consumption

No. of amalgam fillings at

0.195 0.118  0.105 1.653
current workplace

Dealing with amalgam pre-

. 0.258  0.123  0.132  2.103*
vious workplace

Change new uniform after

. 0.203  0.110  0.117 1.851
using amalgam

* 1 p<0.05, ** : p<0.01

Current workplace; 0=Dental hospital, 1=Dental clinic

Current amalgam fillings in own teeth; 0=Does not have, 1=Has(1 or
more)

Frequency of raw fish consumption; 0=< 1/month, 1=>2/month
Frequency of seaweed consumption; 0=<4/month, 1=> 5/month

No. of amalgam fillings at current workplace; 0=<4/day, 1=>5/day
Dealing with amalgam previous workplace; 0=No, 1=Yes

Change new uniform after using amalgam; 0=Sometimes, 1=Never

J Korean Soc Occup Environ Hyg, 2011: 21(2): 90-98

T AT R Fogt A
Aefato] B g o) £t
A T}= Table 83} o] FA A 02 { o5
=890 R Kol xjote of
T, A opuz T d R
ol T EYHSER
R)E 11.5%%A . o] & Az
op g2 X QA ALl A 4=
2TFS FYsHA ST
A 2|2 A bk ARE-o] FA3] 2L = FA
UATE A A 8] AFEEIL Qo R, AT A O] =2
Zo]7] 9lsto] opd gt E3HA] 13]8 79 218
13h v 7] o] AR 9 -8, A2 AL
o

d

P =A

il

El
d

rorlo tt oz

A

-
flo it °
o

>

= H

Uebsek. whe

Hpol A obE e A R Gl X B YAE
2% pougd MAE dEace
2] TR AR 2682 tiAF S 2 2009d 7HHE 20094 8
WA AEzAG) 9% SRS BASAY. 2%
creatinine =7} 0.3-3g/L9] AAHAE

A 932359 & BARHOR shol 2 8.0l 28 7|5h9
Foz wste] BAF A7E aoteld o P

pa
2
L
o
o

LA AT 2350 8% euake Yoy
TEEZE U on, 4 H -2 0.996ugl/g crea-
tinine, 7] 3} B o< 0.755ug/g creatinine & L}E} T

2. @A A HYAL 221 A ope] ophg A of Fof
0E 85 F2Ade 7k g2 ot SAA
o}7} 17) o] AFQl 0] 0.864ug/g creatinine 2. & o}t
4 AR A = 9 0.684u8/g creatinine
Hop A 02 {951 A =8k th(p<0.05).

3. obatgr B3 9 H4 F 7he-e A9 ZotlA) ghe

= 9 8% 23552 0.833ug/g creatinine & 2
A3 ol Hol 9] 0.667ug/g creatinine Tk
9 5HA = % THp<0.05).

4 747 ZRAA S obuTt FHF olio] e 2%
pegtarel shgae ohe ARetdd 2ol
0.815ug/g creatinine® 2 Z|F3FA] UgH T2
0.612ug/g creatinine 2.t} 7 2] 51 A &=k th(p<0.05).

5.9 LHEA 9 obdht F 4 AT 1Y 57) o] A
T2 0.887ug/g creatinine2 1Y 47] 0|3} =&AL
0.700ug/g creatininel t} J-2|5}A =4 yEGTH
(p<0.05).

6. 3] AFHI=of| Ig 8F 23> € 23] ol A
Fto] 1.033ug/g creatinine©. 2 H 13] 0|3} HF
9] 0.706ug/g creatinine® t} F-2]3} A =4 e T
(p<0.05).

o

http://www ksoeh.org/



7.l 25 AFIRIE=TEE 53] o)l 9 8% &%

F-2 0.854uglg creatinine ©. 2 Y 43] 0|3}l 2] 0.682

ug/g creatinine 2 T} A 2 0 2 90-0]5}17] =9} tHp<0.05).

8. A Q] HAME O] 3] AHNI=d A 1 ob T &

A7 1 570 o]l wof] f-95HA =2 8%

29 7|t Ed TS B Ao (p=0.026), 72
&k 1 & AF-&(interaction) S H 5 ¢l i ch.

9. chaisk 24 A3 2l Hote] opkgre] @A) 54

S EE 2t pe0.05).
ol4be] Aol A B ul X7 YA 2% 4o
S Qe 2L oot 3 AFUE Btk opjg)
ofuzt} BAE L nelo @A Bel Hofe] ozt
27 o3, T o] of w7t A AN 4 o, 3] 43
NIE S SA e ol A R 19 ofukzt 27 Ajr}
190 57 o] 4Fe = Vet A Tk ofmzre 3]
Aol 7] e wde] AR 0F SRS fol51)

Z7HA 71 R0 2 ekt
whebA Mo A o) S wES Fol7] §)5te] ofu
7 watet 344 191§ 7120 B AAT 7] 2
S0 715 AASI, X3k A Aol A obE gt 42
el L HEy So tfd W8S Festolol T AL
2 o A7t}
Zo2s
AR AHNEAAES TE F Fegwe] BAh A4

o, A grietn watsel, 2007

THEAFSY, WAANE T FHLIEL Y vwd
2006

THEFA Y. A3A I AAAE T FAELD A
B ZA}L 2008

A, A, olFs)l, Bre R, 8% Ul 259
AW Fre 3% 9 w209 AL BIAARL
8}38) 2] 2007:33(5):386-391

AES, . 74U 3 oo ZRHE FUHE
Foo AUFZ Fgdd A AT ddFARA

8}+3] %] 1998;22(1):69-78

A, drd, A A3
T F F2dEd o 4
2] 1991;18(1):163-172

Azke, A9, ARAE, €84, ged 5 v
dE Ao FAloA A HFH W=/t F F2
TEo X e I tieard s A 2010;22(2):
114-121

APE AAFZAAESY] 8F F255 old #HH=
82l AL =8, T%ﬂ% st BRAUEY, 1999

4. AHBgY FAAEY AW & FHF 4147
T #HHo gk AT A =, ALt
1999

Rl X HRg87H 2FAEY ohdZt ARH 8%
FLEEY #HEA. AT EE, dddTgn
AR AN, 2009

http://www ksoeh.org/

A BN YA 2%

+7438, 158, °]FF.
X ol ALe] FuF F 2 g
1991;3: 21-31

Al Fo|kERbAA. gl UEAFE T LEGEA A
HAF 2 A= H7E 2006

A7 3. xlﬂr«l‘?ﬂ%r ZAALS] X Z-g ozt F2o T
gk A 1 ok 2] A ES] A] 2005;7(1): 67-84

A, XZg obdt FHAL} tAIEEY] A

&g AT ﬁk@-"rlif Addista 29 shAE

tH?'ik £, 2009

2] 3. o Fe} O AF AHF G nE T

2500 foee T Auslos) 190k

o
e
,J

—lﬂ

S A A sSturP 3. ARARE 5, AL T

G, 4%‘7‘4 Felvet A YALe] wejdse]
o5 oA R A8 S A 1995;19(3):383-384
Agusa T, Kunito T, Iwata H, Monirith I, Tana TS et al.
Mercury contamination in human hair and fish from
Cambodia: levels, specific accumulation and risk
assessment. Environ Pollut 2005;134(1):79-86

American Dental Association. Dental mercury hygiene
recommendations. J Am Dent Assoc 1999; 130(7):
1125-1126

Aposhian HV, Bruce DC, Alter RC, Dart W, Hurlbut KM
et al. Urinary mercury after administration of 2,3-
dimercapopropane-1-sulfonic acid: correlation with
dental amalgam score. FASEB J 1992;6(7):2472-2476

Apostoli P, Cortesi I, Mangili A, Elia G, Drago I et al.
Assessment of reference values for mercury in urine:
the results of an Italian polycentric study. Sci Total
Environ 2002;289(1-3):13-24

Barr DB, Wilder LC, Caudill SP, Gonzalez AJ, Needham
LL et al. Urinary creatinine concentrations in the U.S.
population: implications for urinary biologic moni-
toring measurements. Environ Health Perspect 2005;
113(2):192-200

Bates MN, Fawcett J, Garrett N, Cutress T, Kjellstrom T.
Health effects of dental amalgam exposure: a
retrospective cohort study. Int J Epidemiol 2004;
33(4):894-902

Baum L, Phillips RW, Lund MR. Textbook of Operative
Dentistry. 2nd ed., Philadelphia: WB Saunders; 1985

Begerow J, Zander D, Freier I, Dunemann L. Long-term
mercury excretion in urine after removal of amalgam
fillings. Int Arch Occup Environ Health 1994;66(3):
209-212

Calafat AM, Needham LL, Silva MJ, Lambert G.
Exposure to  di-(2-ethylhexyl) phthalate among
premature neonates in a neonatal intensive care unit.
Pediatrics  2004;113(5):e429-434

Centers for Disease Control (CDC). Third national report
on human exposure to environmental chemicals.
Department of Health and Human Services Centers
for Disease Control and Prevention, 2005, pp. 47-48

Centers for Disease Control (CDC). Third national report
on human exposure to environmental chemicals.
Department of Health and Human Services Centers
for Disease Control and Prevention, 2010, p. 47

Drasch G, Schupp I, Hofl H, Reinke R, Roider G.
Mercury burden of human fetal and infant tissues.
Eur J Pediatr 1994;153:607-610

Gochfeld M. Cases of mercury exposure, bioavailability,
and absorption. Ecotoxicol Environ Saf 2003;56(1):
174-179

J Korean Soc Occup Environ Hyg, 2011: 21(2): 90-98



98 olWF, A7, AAE, AdF, olFE

Halbach S, Vogt S, Kohler W, Felgenhauer N, Welzl G
et al. Blood and wurine mercury levels in adult
amalgam patients of a randomized controlled trial:
interaction of Hg species in erythrocytes. Environ
Res 2008;107(1):69 - 78

Harakeh S, Sabra N, Kassak K, Doughan B. Factors
influencing total mercury levels among Lebanese
dentists. Sci Total Environ 2002;297(1-3):153-160

Horsted-Bindslev P. Amalgam toxicity-environmental and
occupational hazards. J Dent 2004;32(5):359-365

Houston MC. The role of mercury and cadmium heavy
metals in  vascular disease, hypertension, coronary
heart disease, and myocardial infarction. Altern Ther
Health Med 2007;13(2):128-133

Ip P, Wong V, Ho M, Lee J, Wong W. Environmental
mercury exposure in children: South China's expe-
rience. Pediatr Int 2004;46(6):715-721

Jo EM, Kim BG, Kim YM, Yu SD, You CH, Kim JY,
Hong YS. Blood mercury concentration and related
factors in an urban coastal area in Korea. J Prev
Med Public Health 2010;43:377-386

Johnsson C, Sillsten G, Schiitz A, Sjors A, Barregard L.
Hair mercury levels versus freshwater fish consum-
ption in household members of Swedish angling
societies. Environ Res 2004;96(3):257-263

Kim IK, Kwon JY, Kim SW, Park YW. The effect of
fish consumption on blood mercury levels in preg-
nant women. Yonsei Med J 2006;47(5):626-633

Levy M, Schwartz S, Dijak M, Weber JP, Tardif R et al.
Childhood urine mercury excretion: dental amalgam
and fish consumption as exposure factors. Environ
Res 2004;94(3):283-290

Meeker JD, Barr DB, Hauser R. Thyroid hormones in
relation to urinary metabolites of non-persistent insecti-
cides in men of reproductive age. Reprod Toxicol
2006;22(3):437-442

Ministry of Health, Labour and Welfare. Advice for
pregnant women on fish consumption concerning mer-
cury contamination. A vailable: http://www.mhlw.go.jp/
english/wp/other/councils/ mercury/cited 3 June 2003

Morata WI, Sohn MA, El-Defrawy MM, Faragat
SE.Reference intervals of cadmium, lead, and
mercury in blood, urine, hair, and nails among
residents in Mansoura city, Nile Delta, Egypt.
Environ Res 2002;90(2):104-110

J Korean Soc Occup Environ Hyg, 2011: 21(2): 90-98

Mutter J, Naumann J, Walach H, Daschner F. Amalgam
risk assessment with coverage of references up to
2005. Gesundheitswesen 2005;67(3):204-216

Naleway C, Sakaguchi R, Mitchell E, Muller T, Ayer
WA et al. Urinary mercury level in U.S. dentist,
1975-1983: review of health assessment program. J
Am Dent Assoc 1985;111:37-42

Nilsson B. Mercury in dental practice II: urinary mercury
excretion in dental personnel. J Dent 1986;10(6):
221-232

Smart ER. A survey of mercury vapor levels ill general
dental practice. International Conference on Mercury
Hazards and Dental Practice, Glasgow, Senl land, 1981

Song KB. Mercury toxicity from dental amalgam: a rev-
iew. J Korean Acad Dent Health 1995;19(4): 419-
438

Tchounwou PB, Ayensu WK, Ninashvili N, Sutton D.
Environmental exposure to mercury and its toxico-
pathologic implications for public health. Environ Toxi-
col 2003;18(3):149-175

Travnikov O, Ryaboshapko A. Modelling of mercury
hemispheric  transport and  depositions. MSC-E
Technical Report, 2002

U.S. Food and Drug Administration. What you need to
know about mercury in fish and shellfish (brochure).
Available:  http://www.fda.gov/Food/ResourcesForYou/
Consumers/ uem110591.htm [cited 15 September 2009]

Vahter M, Akesson A, Lind B, Bjors U, Schiitz A et al.
Longitudinal study of methylmercury and inorganic
mercury in blood and urine of pregnant and lactating
women, as well as in umbilical cord blood. Environ
Res 2000;84(2):186-194

WHO (World Health Organization). Methylmercury. IPCS-
Environmental Health Criteria, No. 101, WHO,
Geneva, 1990

Woods JS, Martin MD, Leroux BG, DeRouen TA, Leitdo
JG et al. The contribution of dental amalgam to
urinary mercury excretion in children. Environ Health
Perspect 2007;115(10):1527-1531

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


