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Extraction Test and Extracts Analysis of Dental Materials Products for Skin Sensitization Test
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ABSTRACT. Skin sensitization is important test of biological evaluation in dental materials, where it is one of
the frequently carried out test along with cytotoxicity and irritation test. The preparations of test materials and
both positive and negative control materials are very important factor during the process of the test, while the
extraction process of these materials are also need to be considered as most of the dental materials are extracted
for the use as the test materials in skin sensitization test. This research focused on preparation of positive and
negative materials, and also the actual dental materials made from metal or ceramics. Prepared materials were
then extracted in appropriate solvent, extract temperature and durations. Finally, extracted liquids were analyzed
for appearance, pH and chemical components in the extracted chemical. It is expected that provision of such
extract method for dental materials along with preparation method of positive and negative control materials and
analyses of them, would be helpful to both manufacturer and reviewer. They will provide improvements for
medical device safety control, which would then linked to improvements of competencies in evaluators as well as
providing safety for public health as the system would enhance safety of primary consumer, medical
professionals, as well as final consumer of public.
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=717l A 4 - A e r HFsto] @77t
52 A7 % e vAY] "ol e A
AEH fleff Q4o tiste] a2 ojok Ftrh(Reeve
and Baldrick, 2017), o]o] A ZA}F 9 $£UAAEL 9
27171 Az 9 9 FES7FE flste] ar
o o) mE RV AYE 9 w7 Al
2ol whek Aol gt VEEAE EHlsta, 2
a3t AlRAARE7EE AstESs Hof itk HEo]
leﬂoﬂ xq—"‘—o}L o|=7]719] A FEE fsis=
e ZoldA A ‘olg7|7]9] MEEA oA
Wt FE7IEFA o 7R A HAFE Al of
skar, AA 7]4 2oQl- 37t 714& 5HtJr ‘ﬂﬁoﬂ ok

JRINE HFGFEAAA 34 YRI7] EF
W ESE S0 BY FH we ) A7)

AL B) 4REE, (© AAR, (D) AANEE
AleF (20204 5¢ 1, AHAIE), 181 (BE) AZEY
o/ 2 RRH(NEFENAN, 2021), WL 59
ABARE 774 el w dFHoR Aot @ Ao}
o AW HEdol AFEHDRE YBIA ohdo] B
Bl GlolA A% shshok ek,

7% W A Ei Ao 717 W& HUY
5 7)7], Aoke Aobdm YETHE Aad
YRV, Az olAste] Hgat 0|4 9]
e olse A G W] 98 AEE
H, WA, AFH, FASH, ANEHR ofet o

AAF So] QTECTHAZ O OREOA A, 2020; ISO

10993—1, 2018). o] 7}2d ‘ol&7]7]9] HEEA <oF
Aol et FF7IEA o AE HREARAIAE
(skin sensitization test) FEL A|PZTERUS o
&5to] 9m7)7] E AAA E= o]EY &E=0 o
T A4E B PANS FAU. B} $EE
of s 2y ok vigel 4AY geEo] o
ol 4% 2AE LA/ 2 Moz 7Y
g 5 gnn ¥/ R 4Y To o Y=
HE wE oo Azelas)sle] TEHoR Xt
1 QJtH(Syed et al,, 2015; Wiltshire et al., 1996),
SAlw AEEE ARe W) A9 AEe Wl
= AlEsERdoAe 4% 294, A9 g
ofyzf HQIE=Ael Ao TR Aol gt
=4 A7l o AdsEo e a4 1drt F
a3 AR AAEHL Qlof wx D FHS ZIT A

(Browne, 1994; Gerberick et al,, 2005; Vinardell
and Mitjans, 2008). |23t 2> &, ofoF
¥ Ade "ol Yr7)7] EoA e, 53
U oz7]7]ol izt FEAEWAHY Fadol A
8% ARRIe®E F7F Hil Qlth(De Jong et al.,
2018). A ‘ISO 10993-10 Biological evaluation of
medical devices — Part 10: Tests for irritation
and skin sensitization’o] W3t TFE Folst= =+
AEZ 7|93 (Technical Committee, TC) ISO/
TC 194 Biological and clinical evaluation of
medical devices® Working groupo|AlE T E712HA]
Aol gt FEUAAIE O 2 TS Holal 9l
on, FEAY glo] S B7HE & = dAd
FASE A Ysta JHISO 10993-10, 2010).

3lH ISO TC 194/WG 11 (Allowable limits for
leachable substances)o|A= Q&7|7|2HE &5
279 38 FES ARel WHN AT BE
Wystel $aET B 9= AR 9 27
CFECH(ISO 10993-17, 2002). o@7]7]% <lAkA
AEEE Ee Yaieh galEo] WEE Aol
= 7 e 7Fe S WxEs] ol =& o
of oJz7|7]o izt HESHA 9 HtE
toh, oju gt Aol AR ARESE
P Ao® 7HEE7] YA gr71719 A
= TR 98 849 ST 2
= Tofsfjof sk, o] 7heH &8s %
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2743 Qs AFsA mEstelor  Fh(IsO
10993-12, 2021). T2y 24 2 Aetue Zast
AEE

AR AHAANBE 1% 2779 §E
o S chopstel, A4 2 Ao A ), §2
L&, 82 A7 5o 27 AHT TA AR 240
gat AEAe APE REg 5ot

w2 A7 BAe AWAR F P4 Y %
Aoe] A7ItoR THIE EE A& WET 4 s
gEAel FRA 34 W Y gx Fu 2L He
st 8% A% 2 859 BAL AL, £35S
FASHE set 240 ARE oz ARy B4y
2 3% P AYAOR BAste] 23 AWYRY 3]



ME 2wy
1. g4 M&E

2 AFolAs 4 W 23 2 HE 2 0]4s
of AHgshes tHEAQ AR R 6FH A2 EHTH
=, deAedS$ATETE, AR TEA,
&8, ALGEUESAELGA|, X2H-gofH]
E)3t o=27]719] HESH kA HIF Al 24
o THE uYEHE &
t]it(alumina) A2 2]

A& (eugenol)o]  EFEH  AHHg AHES YZA
(nickel)o] 23 da% FAH TH SHEA AHst
A tH(Table 1),
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Ag sgec. old AAEEATEA A,
AzAE] AA ARGl et 1550CoH 23 F 47
g Am BAE s,

P4 9 54 dxzel Fr AR neHe A=
% Nickel 201 sheet, Polyethylene sheet W & u]
U Ao B4 712 10 mm, AR 10 mm, %7

Table 1. Test materials used in this study
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0.5 mm oJ5te] WAz Wel2 Eusiel Al X
WS AN, fAm0] Tk AThe AMEE
By g 120] MEE A% T Belan AshEe
£ ol&ste] U E3dEol E wriA] EFsklch
aeja EeoaE dEoR el SEto|E FEkio
HEE 249 255 &9 5 =gH AsE AE 10
mm, ZHol 1 mm =FE Qto] L & FHe|oAFH I
S &gfolt FekAR Hil SYIE o] 85te] 2o
Fooh, o] dRE AlHE EERREH 2y & 7
A& A4ttt

2) 8%

FHE AHS §53517] flsto] 54 85 8Mize
AJe] A 94=(JW Pharmaceutical Co,, Korea)E, H|=
A 8= 825 acetone (SIGMA—-ALDRICH Co.,

MO, USA)¥} olive oil (SIGMA—-ALDRICH Co,, MO,
USA)S 4:10] Huu|2 B3 SR ushact

% AUFZEATETF, NLAGUEAIET

v&2 IUEH7](Autoclave 40L, Sejong Plus,
Korea)Z o]&3] (121 £ DT (1 £ 0.1) AT+ &
oF &=2 A|3Y3}9 1L, Nickel 201 sheet, &Fu|L}
Ade] AlEL 6 cm2/mLe] HIERZ (121 £ 1)CoflA|
(1 £ 0.1) AZF 5¢t &&= Al3YsIRIEh. Polyethylene
sheet A|HL 6 cm2/mLe HE&E (37 = 1)TCofA
(72 £ 2) A7 B 85 AT, §A50] X
orel A g AWE AlEE 0.2 g/mLe] Hl&E (37
T DCAA (72 £ 2) ARE B $5E AlHsHA
oj¢} A AR, ZFIL S H FH FH 540
e o] A 2 F4 E B4 EHfjol st

l

PIZN
ox. i

Classification Code Test material Brand name and manufacturer
A Precious metal for casting alloy UnitG-80, Unident, Korea
B Noble metal alloys for V-classic, CendrestMetaux SA,
metal-ceramic restorations Switzerland
. - . Rainbow high shine, 9810A2, Dentium,
Dental materials Milling ceramic block Korea

Orthodontic metal bracket
Dental implant fixture
Dental attachment

Yes Bracket, Hubit, Korea
AnyRidge, Megagen Implant, Korea
MAGHFIT, Aichi Steel, Japan

Negative control
materials

Alumina disk

High density polyethylene sheet -

Positive control
materials

Zinc oxide—-eugenol cement
Nickel 201 sheet -

IRM, Dentsply, USA
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FUT 270 7stel FAYA(blank) S F0I5HAL.

3) 83 2

630 AR, &4 N P4 TR B Aol
§292 B7ksh] Gistel olB Aol BaB
HE &¢ow wEsqla, HAdE pH F47](pH
Thermo Fisher Scientific

A 59 pHE

rSL'

meter, Orion 4 star,
Singapore)E ©°]&3to| &=
O1F ¥ ATo] AGT 650 TR, L4 B Y
S0 542 nesel gaolel HE B4
Warch, B4 U 7IE ol WES dAkE %
74 2o]l= Inductively Coupled Plasma
— Mass Spectrometer (ICP-MS 7900,
Technologies, Santa Clara, California, USA)E A}
golo] o I 9 sl oo HH/AAY Bl
AT, WEA U SNe} sfat o] g0 of
AElE 229 Z9o= Gas Chromatography — Mass
Spectrometer (GC—MS  7890B—-5977A,
Technologies, Santa Clara, California, USA)E ©¢]
gofo] B2le] AL/ WS el

Agilent

rulm

Agilent

-
2 1}

1. S8

Figure 12 6Z9] AR, &4 9 o4 35 &
Aol 54 9 HSA &&= diF 44 & olvA
2, #A=0| ?'E.vﬂ ATE AHES] B4 §EE
ol A 31%0—‘1—4 o] BrejA| i Hf=o] At Ae
salg 5 qlgle W, fAsol ZYH A3kg A
WEe] W3 228 Aoid wE AW 24 o
B4 §&d2 Aol MEAY =] ZASHA
okolr}
1 A

34 8wz AeE AUNYsd §8 A pHE
52224 okAHA 9] pHE Wou}, AnAlE AT}

A3t 85 AL 718 FAENY pHE 7.1602
£2 A 8 A4E pH g Jehf gt (Table 2).
a3 AR AJEHE 2] 85 2o ok &
% ¥ pHE AT 2%, AHx2&Aa4Ts A
o gzt F4 &&=

o pHe 7.16, WEAHY&AS
_]

=4 $E29 pHe 7.43, H4f
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o
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Fig. 1. Appearance of polar (a) and non-polar (b)
extracts for test specimens
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7 SATEA Al digt =4 &EE9 »p
714, RAEEHEII Ade] dd =4 &=
pHiE 8.15, ARGUYSHELAA Aol ot
$289] pHE 751, XT-EOHIHE AJH
I4 8280 pHE 75308 BE AH|| gt
|EE9 pHE 79 7M7ME A4S Yehyit

A F TR 8 =4 $E=° diet pH

g 247 4%

ox & ox 19 r|r

A2l

high density polyethylene sheet
59| pHE 6.84, dFu} A
%E—J pHL: 7.82, 9A|&o] 3}
Aol gt 54 &&= pHe
J_ﬂ_l_ Nickel 201 sheet A|Ho|| st =4 &
%4 L 7.00082 A=t
whel, AmbRe B34 S0, W34 §uo 3
3

Agel, 4 % Y TR BA BIY §2A
gt pHE B AFolH AGE pH 2372 Z4o|
27bs sheiet



Table 2. pH results of extracts solution

AR TR gAY B

i

‘(I)"]

T EEAE Y 8EE Y9

Code Polar solution Non-polar solution
Before extraction - 5.22 Not detected
Blank - 7.16 Not detected
A 7.16 Not detected
B 7.43 Not detected
Dental materials C 7.14 Not detected
After extraction D 8.15 Not detected
E 7.51 Not detected
F 7.53 Not detected
Negative control materials G 684 Not defected
H 7.82 Not detected
Positive control materials I 687 Not defected
J 7.09 Not detected
Table 3. Extracts analysis of dental materials (Unit: pg/L)
Code A B E F
E’j;ifg;g” P NP P NP P NP P NP P NP P NP
B ND ND ND ND ND ND ND ND ND ND 6783.512  2624.604
Si ND ND ND ND ND ND ND ND ND ND 15828.985 6642.561
Ti ND ND ND ND ND ND ND ND 84.731 127.636 ND ND
Cr ND ND ND ND ND ND 19.056 17.437 ND ND 37.078 31.197
Mn ND ND ND ND ND ND ND ND ND ND 322.970 172.487
Fe ND ND ND ND ND ND ND ND ND ND 1546.220  721.630
Co ND ND ND ND ND ND 22.660  6.782 ND ND 8.738 19.457
Ni ND ND ND ND ND ND 4,164 4.380 ND ND 111.591 23.044
Cu ND ND 27.764 130.884 ND ND 163.439 222.865 ND ND ND ND
n ND ND 294306 253.122 ND ND ND ND ND ND ND ND
Ir ND ND ND ND 15.603 12.090 ND ND ND ND ND ND
Mo ND ND ND ND ND ND 3.315 6.987 ND ND 2.320 3.212
Ru ND ND 0.575 0.487 ND ND ND ND ND ND ND ND
Pd ND ND 5.100 4.896 ND ND ND ND ND ND ND ND
Ag 0.190 14.203 1.432 0.735 ND ND ND ND ND ND ND ND
In ND ND 17.373 14.881 ND ND ND ND ND ND ND ND
Sn ND ND 13.406 35.410 ND ND ND ND ND ND ND ND
Nd ND ND ND ND ND ND ND ND ND ND 0.561 0.939
Dy ND ND ND ND ND ND ND ND ND ND 0.085 0.009
Ir ND ND 2.122 1.239 ND ND ND ND ND ND ND ND
Au 31.648 57.177 19.070  8.379 ND ND ND ND ND ND ND ND

P: Polar; NP: Non-polar, ND: Not detected
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4 820 mEo|A Auzl AghTH BE oFo] S5
o, ol 828 8299 A9 Ao BE
31.648 ug/L, Ag9 s%Z7} 0.190 Mg/LE A==
o, u3A gl 853 8299 7 5
7} 57177 ug/L, Ago 7% 14,203 ug/Li =24 &
o] §2% SERTh B& FAS e,

2) HENE3 NSRS
HEAztEAsEdae & 2%, IS4 $=
Ho A Zn (294.306 ug/L) > Cu (27.764 ug/L) )
Au (19.070 pg/L) ) In (17.373 pg/L) ) Sn (13.406
ug/L) > Pd (5,100 wg/L) ) Ir (2.122 ug/L) ) Ag
(1.432 ng/L) > Ru (0.575 ug/L) &9 = HEY
L, BHFA &AM = Zn (253.122 pg/L) ) Cu
(130.884 ug/L) » Sn (35.410 pg/L) » In (14.881
ug/L) > Au (8.379 ug/L) > Pd (4.896 ug/L) ) Ir
(1.239 ng/L) > Ag (0.735 ug/L) > Ru (0.487 ug/L)

«9 FEE HEEU

3) BAIZSNEH
BB ENREAS §58 A% T4 2 w1
o ol Zro] AEHAL, FH FEANA
Zro] St 15,603 ug/L, BFA §EA A
529 %

| %
= %
H 7ro] %X 12 090 pg/LE H]$:3h
¥

WHEFEEENS £53 A3, T4 SuljoflA &
5 B2 xl Cu (163,439

(4.164 ug/L) > Mo (3.315 ng/L) —r—J TER HEY
AL, BSAEHelA && &EHS AF Cu
(222.865 ng/L) > Cr (17.437 ug/L) > Co (6.782
ug/L) > Mo (6.987 ug/L) » Ni (4.380 ug/L) =9
T2 HEHU

=
4 g2 WS T}
io] w8471 ng/L, W24 82oe] 7
636 ug/Le) w7} AZE 9,

!

6) AMEOEAHE

M&OiEH?q ES &% 41 34 &E900A

(15828.985 ug/L) > B (6783.512 ng/L) > Fe
(1546_220 ug/L) > Mn (322.970 upg/L) > Ni
(111,591 upg/L) > Cr (37.078 ug/L) » Co (8.738
ug/L) > Mo (2.320 ug/L) > Nd (0.561 ug/L) > Dy
(0.085 nug/L) +=2& HEESaL, v=4 &&99 7
© Si (6642.561 ug/L) > B (2624,604 ug/L) > Fe
(721,630 pg/L) > Mn (172.487 ug/L) > Cr (31,197
ug/L) > Ni (23.044 ug/L) > Co (19.457 ug/L) >
Mo (3.212 ug/L) > Nd (0.939 ug/L) > Dy (0.009
ug/L) =02 HEE Ut

7) Zinc oxide-eugenol cement

fFAEe] =3 Ag AHNES &3 At
4 EEN Y fAEY FE«= 437.33 ug/ml, Hl%
A gz | 959 LTl 2692169 ug/mLEA]
HSAgoA o Be A5 s=7 S A

8) Nickel 201 sheet
Nickel 201 sheetE &% =
Nit 614.326 pg/mL, HZA {24 Y Ni
145,622 ug/mL2A SAEUolN &&T &
vl A gujolA §&3 85 oF 3
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J;i

= ’g‘ﬁﬁoﬂ EH?E A
5ol I E}E]-(Coleman et al,, 2018; Petersen et
al., 2021)_ o] 82 27C SAE B4 W AW
EA o Agkgt Zojojof shar, ofz] WHollA AlEF9 A
& 209 MU BAT 5 A w23 Pl
Toto] e E]ojof Fhrh(A]F o oFEebA A, 2020). I
RUYAES AR AR IS Bk
71 9l MxsA 2 ASGARDL A wHEA o
ATt A Wb AE E shfoln, BRRLHAY
Szt 9l X]LVHE—J AdEd AR

= =1

P4 W o4 dzze Fehs oS Fask asoly
el AR 5 S T 22 =S
NESY oy Wrte] APEAR Ags] uRo
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9t 8% AE W 8EE 21

S ™ol gigk gt Fasteh oo & At el 54 8§+ polarity”} i1 A &HT} {
Me A E & #7+ de 2 2ot A& HET ARRE AR A G s, BS54 8=+ acetone ! olive
5ot YR BB Y % 4 GET FH ol @1 vnE AYRAT. §F v IARE
E4E Adste] 85 AE 2 §&9 BHS A8t ‘ISO 10993-12 Biological evaluation of medical
1, EEHNE A= FeF ERO AHE dHigoR devices - Part 12: Sample preparation and
ety 54 A% 2 A4Her BASH =% reference materials'®t =tUf 7|&E4+4 Q82717 A&
AA =l gt A FEAAIAE Y] SEHAAAY 7] A obde] B3t FFTIEE - A JA =
g oS flet 7|2 AEE AlFstaa skl oF REEQ A WA HEol meh, FFst = o
2 AolA= OECD 7ho|=iiloflA AAIE T2 Ue BHY A FAE St #WAE ALt
E2, A FZF TS0 10993—-12 Biological evaluation S22 P59, vAFFHsIE o] UAL FHZAY
of medical devices — Part 12: Sample preparation AAto] = 5RO AL EAMZE &5 A5}
and reference materials’ I ‘9J87|7] YE5+H <t =
Aol &t FF71E+4 - A AA Ev wE HE AY ARl tigt 54 &&= ol2d
B9 Y8 o R g 9 34 dxd FR EeE o] ¥EEA gk, pH AgE F4el
45 St g stol=Ekel, 2E, 3EUIE 77k em, o]= ‘ISO 10993—-10 Biological evaluation
TFANAE= 72 FHrbo] Qsh oA 9 &4 dix of medical devices — Part 10: Test for irritation
4o diste] AAISL A 7] wiEel AlZ=A and skin sensitization oAl AA|et= FESH A

/4 t=E2l polyethylenei} Ael =R =S pHZE 115 o4 E+ 2.0 o]5}9]
BRG] S g2 AP AFe A REE A sgs gons

St 3 2 Aol AMEH §EE2 A HUHE sh=d
= AAE et g9l AR 7Y 4 Aot ZAAEZE E 4 QUrh ¥, HFA4 &=
= 2 YA A&l FHE ARE fEHEAAAEY G2 Y dx TH =4, S dx 32 24 ¥
FEAAAEE 718 otEe 93 djx B8-S A6t AE BH §Ed2 Iy EAQY 2 AolA At
FcH(Wiltshire et al,, 1996). &% pH 47|12 Z4o] E7Fstith

ol% AAH M9 &= Ao FFE vE 5 9 Ao A= FAES Astotd &1 A3t ¥k
= 84EA 85 A 2, HE, 9, A9 = "o R ALY QA Rkl #Ho|AE, Q1A
AEY T2 s, 4 e 9 Xopof| A7)zt FHAANRE, 2% 34 a8 &2 5 FHYH H4
o7 tlE ¥ A4 HAE5T 4 e dE:HQ A Hrh(Sarrami et al,, 2002). AA7}A] FA=o] g
Nzsol st &5 TS AAst ol A= H Aoz AL glo] Aol AREE0] 2 a1 §lA
59 82 Wi FH A ob) o4 wist o Ay §A = wdeh g HEE Hf @
oquz] gFomA £& AEE ©EE 4 e 2US TuY 4 BRERE EEAN g 3l gE7EA]
gkl 2 At ARREE AR 2 o T 5 5= 9lo] A HsAQl BEEE BRG] &
& T Ay 2AZA AEZ L3 exvf R =} (Sarrami et al,, 2002). o]o] A hx TH
1,000°C ol/Folm, 121°Co] 1} 7oA §aj=A =2 Aol xZ3tE AE AHMEES H|F4-Eul
U 3ty ¥i3tE dod TheAdo]l g wom= oA &% Zi HHEH(sensitizer)Z dHZ F
(121 = 1D°C oA 1 £ 0.1) AZF F &&3t= U Ag it FAEMED vS48moA o B &
& AAste] Aystch EI FA diRdt SEREA o] §2% A& T 4 Utk 20149 H 59 A
Z Aol x3H a1 54 dExd TE 240 ¢ To] W=, AtsfoldAH| A EAHES] 9 Absto}
Fojg 72O A9 aL2oA Aol Fob (121 * HAFABAIHES Hlgto] ©e AxzEAdE Hrta
D°C oA 1 £ 0.1) A7t B &&sts S A shoith E3h vjek 7|7t FRRE A AlEEAdS w
shoith ®HH a12ofxf o] "HojA= Aoew & 27 fdaste] AFHORE 5AE HolA] ¥ AL
A4 GAzo] ETFE g AMES} 24 fxd 2 HuET rhKwon et al., 2014), ETHE A}
FH B ZEdEd Ade B4 37 £ 1T 9 AFollAE 239 AStoldRAEAHMER AT
oA (72 £ 2) ATt B §E& Aot & E APt al, o5 2 g9 AHWE(RF 20 mm,
gl AAole Thol=eRl, EFE, FE7IETHl F7 1 mm)E 24A17F B3 SRl JHAA TR



12 +J Altern Anim ExP(2022) 16(1):5-14

3 ok 0.57%9] SelEE meon] Hudl oo g
slgo] wel X2 0.05%714 74stgicHCamps et
al., 2004), olo] 47] BRolH Y2g AuEL 7}

>

I
o
oy

fr

(e}
fru
>
o
I
b
52
Kl
2
i
ot
i)
Hu
4
ol

S 3
B3 Aol A= &l

7 st "okal Husigioh 2 Aol A ARE-
H ARSlolAfAIEAHEZRE 3Y F¢F 0.2 g/mL
o] Hl&=E &% 4%, A4 &uijel H=A EufelA
Y7y 437.33 ug/mL, 2692169 ug/mLe] §A|= AR
o] HZX%tt  European Agency
(ECHA) M= fA= A= A4 o7 o844 &
2 25 10.0% oo hEsta gl
¥

Chemicals

Aukg AMES AU Aot TEEe §A% A
Bo] 82 @ 4 Qi AL Telste] WRAAAA
Y BEHAAEHS) PR Bk & 7
J

B
7] O\:ll—o] 7].75)]— o 1407 o]—iq

=4 guijet vFA &ufolA 2+ 666.589 ug/L,
173,966 ug/Le] YA o] HEZEh Ad xAM
w2H gl YA dUdd = 3.6 ug/kg/day
WA 6.86 ug/kg/dayolct, E3ZF YZHo| AtgoA ¢F
< Ydo7A = dYHHEEHFS 20 ug/kg/day
o[gtE WIiIstal Qltf, olo] &

o il
¥y r2ARA Ude] XYW 349 §28 27
& Tefsto] B NAAA A Y] e FRYAA
Fy oz BAR BET 5 9 AOR AREG
A4 A AuErg

SA 9 H=2A 54 TRoA Aurl AgHT)

FEE HEEAS AATA Augt AgE T A
A4 B §l9lal, Piao 59 AFoAE A= 1t
Mzo] 18] AgE HEIAE A HIAF7IH

)itk B8t th(Piao et al,

wtel 8] vl Agsnz AEshy o
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