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Zt =% e ZF 3 012|e] SD SHE0| 4 Azt ¢ HIREZY =EAZCE =&
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L} Barium carbonate?| HisLE= Zt
=]
= O

0.991+0.034 5! 4.978+0.085 mg/LSLCt 2|1 1 X 5 mg/LO| sE0|A
Ol0{2&2| MMAD(Mass Median Aerodynamic Diameter)= 22t 3.076

4255 imZ2 E™E|A S, GSD(Geometric Standard Deviation)= 1.6 & 2.02
SHE| UL

Hu M2 o 1Y

OECD Guideline for the Testing of Chemicals Section 4 Health Effects Test
No. 436 Acute Inhalation Toxicity - Acute Toxic Class Method - Annex 3d(&
d=dsa8)0l 2ot AlgdZnt 1 8 5 my/Le| sz LEE Ze HdEsE0
M AREE QU HIARS BEEFEIR| QRtCH

SACHO] : Barium carbonate, SQ=/M, TG436
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a3 A
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1. A|HjA

Barium carbonate= FZ2 & A, M2t 2 ferrite At
2ol AFSEICE 2| QIAkE ik B A | HI|Z5HA| W dE|l= sulfate
Of MAHE floi A0|7|= SiCt ot HAMA, HRIE, oL, CH2[M CiNZ2
722 AMEE[7|= ottt

2. NE=H
SD SHEE 0]|&35}0 AtYslsh=291 Barium carbonateQ| Etg| HIESQULE

Al LEtLE 2888538 &ty /510 2AIBHRIC
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Ao BIREeE SYMHE O|8otgen, HHL d=d2 30 & 142
2 FYoIAt. SYE HR-E SUHMHU SEEA2 (& 1)1 ATt

5. AlEA|

= SHE(EHHRINEXY (SPF; Specific Pathogen Free))

As SD

LTsET 260t2|(=Z 130k2], &2 130}2])

Eos=T 120r2|(=2  e0Or2|, & 60t2])

YAl 7 o 75

SOIHAIA| T o 8 ~ 9

Se¥ SYHES=E
06762 MSEHA| MET 6tPB|27Z 7 AU 55
ARl o SLC, Japan (3371-8 Kotoh-cho, Hamamatsuy,
Shizuoka Prefecture 431-1103, Japan)

KA Color marking, Tail tattoo, Cage card

&=2t7| 2t 6 &

w
O
-
r

7t = | O8l2 Za|MEH0|X|(W310 x L500 x
H200 mm)OflM ARSI =E3A 0= HIRE-E SYAEE FEO| =850 A
S0 EAZCE SEA SHES 25 22+3°C, HUIEE 50420 %, THL2
12A|ZF CHQ|O| HOF 7|, ZE 150~300 Lux, £H7|3|2 10~20 3|/A|ZHS 29X

SFRALY.
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7. AE, 284 Y 2X

20 HaE AAEESE8 Od"AtE(Teklad Certified Irradiated Global 18%
Protein Rodent Diet 2918C, ENVIGO RMS, Inc, USA)E Xtf Z0SIRULCE At=
£ STUMOIN ZAHIHME o Solstolrt

S22 04079t XM |FMRAKE St d5-EsTE Aea0
SIRULE AYHEZ20| S35 22 H 12| =71830 BAP|2H((E) M9 dHetEA
T, B A HOHE 6163-36) O|A ZHAISIH HA}SHRICE

ASls=8 ZX(ABEDD LAB & VET Service GmbH, Austria) g D147 S
StO| AtESIRICE 23X 2 @E=E0 et 28M8EME SSX oM KSEOoF 2
QIS
8. A" MA

— 7 8l LE5E = of2fet 0| ML

Group  Phase Conc(cmeam}[)atlon Sex No. of Animals  Animal ID

Male 3 1- 3
Gl 1st 5
Female 3 13 - 15
Male 3 4 - 6
G2 2nd 1
Female 3 16 - 18
9 EE A 5%

91 UHHSA BE

LE QU= =& = 05 9 1 AJZt0f LESM(EEAZO| TF EHA|Y,
sl=A7 5) X AR $RE BEGOH, =5 2 1 ARE 14 WK oY
1 2| YEESAHE BESIUCT
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=

[zl 1~5], <& 2~3>

CEAIZE S0 ZF A™2YE MHL|  Barium carbonate TAsEE
0.991+0.034 G5! 4978+0.085 mg/LE2 =HEL|UCE SHEsEZO 1 8! 5 mg/Leto|
QXK= -090 g -044 % Ch 12|10 M™==(Nominal concentration)= 4.037
5! 43446 mg/LE SHE|RALCE
1 8 5 nmylg HHUY SESZZ 50 A2 Zd FT oozEe
MMAD(Mass Median Aerodynamic Diameter)= 22+ 3.076 3! 4.255 umZ =7
Z|A 0, GSD(Geometric Standard Deviation)= 1.6 3 2022 =™E|QUCE 2|
11 mg/L O|AQ] T95 Bl T999| Zt2 2tz 1.995! 3.06 ZO0|RALCt.

o
|
x

2. YuksA

<H 4>

ANE2Z20 =28 2= AT MESE2 2HEEIX] RUCE 5 mg/Le| A
d=20 == dgsE 6 0fEl & A 1 OE|UiMB= 1 Mo 5 =
1 LXHOf| 29 2l0lY, 2|57 2E0| &Y, EOHE 2 1 Ok2|(ChA|
Ho 3 BN =F = 1 GA0 288 20| 2EEACE O 2 A[FS20
CEE Ee dHsE0M v LEEY0| 2EE M= BIRUC
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HESE F AZRAS Gl & A 1 DRR[UINH= 2 #H)2] Mo XA

U8 (Thymus, Spot, red)0| 2H& E[Q{Ct Eot dHEE = A=fZsh 1 mg/L
SEZ2 LEF G273 +A 1 0[O 6 H)2 TN XAERE(Lung, Spot,
red)7t ZHEEQACE O Qo] ZE 2¥SE0M HIEYY fHad2 2EEX

B AL
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o
2
AEHZEO =5k += OECD TG 436 Acute inhalation toxicity - Acute class
toxic method0l| [t ZHSIHCL S 7H0|S2tQI0IN FASHs A T5EQl 5 ng
/LS XDSEZ 50 THANOR 1 mg/L2 4 AlZt SQF =EAIZCE 1 % 5mg
/Lo 822 EE BE AYESEQ AMLE BEE[X] UCL a2fM 05, 0.05
o/l S5 AIESEC| ANEE wES MASHK ot

A2 cEHEIE HXIMOUIOE SIUOD, AlHST wZAl 2 A
HAsh= 0991 % 4978 ng/L2 EHE(QUCE SHSEO 1 3 5 mg/Lote| @k}
-090 & -044 %= O|o]ZE0| et SYAIE F8(<+20 %)0f FEERUCK.

A™M =2 (Nominal concentration) Zf2 4.037 %l 43446 mg/LE ZS™HE|IYYS
AM=sE CH| A=sE(Actual concentration)Q| H|22 2455 3! 1146 %2
BEIRACE Ol= A0 O|8E HIF = SYMHS AT A[R=EO| S5k
W& Heloet 2g5E 3707t HiEgkles ARATHE -850 A
Dushe 2 LU AH=E T gXtel 27|17t dds=2l 25790
AE=ZE2| MMAD(Mass Median Aerodynamic Diameter) EC} 2 A2
| Sekl= WRAEEH0 &0|12 MMADRt 7Ptz YURIR7|E 7HK|= Al

| & o 2579 2| =rZ(njection nozzle) g Sl HESEO

[
of HHSSO| BTN FYEIE BT AP0 HIL
Z

rr Jy

Rl

% 2
oox rr J

> >
o oX
Mo Mo

oo

Mo

2

1 8 5 mg/Le| sEOM Z=™= MMADMass Median Aerodynamic
Diameter)Q| {2 3.076 5! 4.255 ymZ OECD TG4360{A HSH= 1 ~ 4 umQ|
AXEAZ|0| EetstQIC 2|0 =™E= GSD(Geometric Standard Deviation) Q|
o 16 2 20 = 5 7I0|E2tQ0M H5t= HP| 15 ~ 3.0 of R0 &
Mzl AXtel A7|7F MMAD(Mass Median Aerodynamic Diameter) 440 =4 =+
2 b

jets =HRISIACE 22| 1 mg/L AlFzoAM S8& 195 & T999| g2 44

-
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199 Sl 3.06 £0|RUL}
5myLe| =2 LEE HdESE T AU 1 MMM =5 = 1RO 29,
2HO|Y, 2SFEFe 20| HELUCH, LHE +A 1 JHHOME 2S8F7
2FO| HEEACL Ol Algd=20 ot 5d2z HHELL bE = 2 ¢
=0 2o ks OX[X] BRUACE 1 mg/L A 5 ng/l2 =FE 1 2
o HE Hes=0M A, BI-EH2l &t
Ch. ot & S=2A| LEARIO R4S AAlgh 21F 5 mg/L Algdx =2 1 0Ot
2|of gH0A MAERYEO0| HEECH, 1 ng/L AldT =2 1 Of2|2] H|oj|AM
I—IAHH}-I—IO' _._|-7CI-E|O-I[:|- 1 9' Alo EEQJ Olgia% il

OECD Guideline for the Testing of Chemicals Section 4 Health Effects Test
No. 436 Acute Inhalation Toxicity - Acute Toxic Class Method - Annex 3d(&

SEHSITYOI o3t AIEZD 1 U 5 mg/lo] SER AHSTo| =EE RE
MHSBO| WAL AL BAER QUL
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Hn2d
1) ZEletZatstel TA| X[2018-1222(2018.04.09.) stet=H Al
r

o EH |
= = H
g SfSIEEO AW MY I AHE0 39 2dERE

2) OECD Guidelines for the Testing of Chemicals Section 4 Health Effects Test
No. 436 Acute Inhalation Toxicity - Acute Toxic Class Method (07
September 2009)
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7.0
6.0
=
o)
£
~ 50 — — o
e ®
Q 4.880 mg/L 5.027 mg/L 5.027 mg/L
@)
4.0
—@— Measured Value Mean : 4.987 mg/L
3.0 . | |

No. of measurement
*Concentration limit is thin line in red color

**Target concentration is bold line in red color
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=
1.4 -
1.2
-
£
~ 1.0 k —_— .\.
e 1.020 mg/L 1.000 mg/L
Q 0.953 mg/L
(@)
0.8
06 - —@— Measured Value Mean : 0.991 mg/L
T T T
1 2 3

No. of measurement
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[A8 3] gAt327] A gEEE (5 mg/L)

Particle size analysis Particle size distribution
- 99.9 1.2
8 - 99.8
| a log-normal distribution
99 A
7 4 - o8 o 1.0 o @ Dae
= - 95 _3 95% Confidence Band
o | o <
S 90 2
g 64 = = 081
R Fso & =
4 - <
‘ o £ :
2 54 - 50 5] > 0.6
) = i~
2 30 = )
3 =
s, -2 & =2
é i £ g 0.4
5 10 O @
L s A
3 ) B 024
F 1
- 05 Y
. [ ] 02 — -
2 T T T T T 0.1 0.0 T T T T T
0.1 0.25 0.5 1 25 5 10 25 0 2 4 6 8 10

Aerodynamic Diameter(pum) Aerodynamic Diameter(um)

Mass Median Aerodynamic Diameter(MMAD) = 4.255 pm

Geometric Standard Deviation(GSD) = 2.0
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[A8 4] gA327] A @EEE (1 mg/L)

Particle size analysis Particle size distribution
1.2
8 - 35% /
L 99 5‘ log-normal distribution
7 4 [} - 98 ED 1.0 A o Dae
= - 95 2 95% Confidence Band
5 @
e 90 é/ \‘ 0 8 -
& €7 Fs0 2 e
2 70 § E
= 54 o % ~ 0.6 1
> 50 2 2
B 30 = I~
é 4 20 g % 04 4
: o8 Q
@] ° 5
3 ) - 8 0.2 -
L on
I o o - 0.5 <2
24 . . [0 0.0 .
0.1 025 05 1 255 10 25 0 2 4 6 8 10
Aerodynamic Diameter(pum) Aerodynamic Diameter(pum)

Mass Median Aerodynamic Diameter(MMAD) = 3.076 pm

Geometric Standard Deviation(GSD) = 1.6
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[3& 5] T95 & T99 (1 mg/L)

1.4e+7

1.2e+7 4

1.0e+7

8.0e+6

6.0e+6

Conc. (Counts/L)

4.0et+6

20646 - —— y = 10793640.01*(1-exp(-1.5059*x))+1046736.74
e ® Measured Point
p —— 95% Confidence Band

0.0 T T T T
0 1 2 3 4 5

Time (min)

T95 = 1.99 min.

T99 = 3.06 min.
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Group
Parameters (Mean = SD.)
Gl G2
Temperature (°C) 2452 + 046 24.50 + 0.56
Oz (%) 20.74 + 0.33 20.64 + 0.20
Differential pressure (pascal) -2.03 + 296.49 -107.94 + 1.25
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<E 2> ML 5&

Group
Concentrations
Gl G2
Nominal concentration (mg/L) 43.446 4.037
Actual concentration (mg/L + SD.) 4978 + 0.085 0991 + 0.034
- Ratio of error (%) - 0.44% - 0.90%
Ratio of concentration”™ (%) 11.46% 24.55%

* Ratio of error (%) = (actual concentration - target concentration)/target

concentration x 100

** Ratio of concentration (%) = actual concentration/nominal concentration x

100
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<E 3> YA L YHEE
Mass median aerodynamic . o
Group diameter (um) Geometric standard deviation
Gl 4.255 2.0
G2 3.076 16
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Barium carbonate®| 2ASUAEMAIA
<E 4> YotSA
Observation time after
exposure
Sex Group N(.)' of Clinical sign
animals
05 h 1lh
Gl 3 No abnormality detected 3 3
Male
G2 3 No abnormality detected 3 3
Gl 3 No abnormality detected 3 3
Female
G2 3 No abnormality detected 3 3
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Day after exposure

Clinical sign
01234567 891011121314

No abnormality detected 3 1 3 3 3 3 3 3 3 3 3 3 3 3 3
Gl 3 Weakening, Abnormal gait 0 1 0 0 0 0 0 0 0 0 0 O O O O

Male
Soiled perineal region 02000000O0OO0OO0OO0OCO0OO0OTGO
G2 3 No abnormality detected 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Gl 3 No abnormality detected 3 3 3 3 3 3 3 3 3 3 3 33 33

Female
G2 3 No abnormality detected 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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|83t Barium carbonate?| g85Q=

ol

SAIE

(Unit : g)

Mean body weight (Mean *+ SD.) and Day after exposure

Sex Group
0 1 3 5 7 10 14
300.42 271.75 294.54 31471 32747 342.05 371.64
Male el +7.60 +1.64 +5.95 +7.12 +3.84 +7.20 +9.57
(n=3) - 348.58 340.94 354.89 363.73 373.54 N/A 419.93
+9.55 +5.87 +7.01 +11.02 11241 N/A +17.90
196.90 17251 191.38 201.68 209.19 214.62 228.84
Female o1 +3.27 +2.20 +3.55 +5.64 +2.75 +4.67 +4.32
(n=3) - 218.19 216.83 224.02 223.62 229.73 N/A 251.85
+3.29 +4.20 +1.05 +1.31 +4.38 N/A +1.62
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s S[) EHEE o|g6,_+ Barium carbonate9_| a)ko‘lg

YS A

I'c')'-l
(=}

<H 6> £HAH
Group
Sex Organs Gross findings

Gl G2
All organs No gross finding 2 2

Male
(n=3) Lung Spot, red 0 1
Thymus Spot, red 1 0
F:}n:;l)e All organs No gross finding 3 3

31/31



<M

8l
jol

10
Y
<

orl

|
Bl
X0
Eﬁ
ol
folm

ofl

81

2 o Al (

ol
®r
.@
<

_

=

ba)
X0
Eﬂ
ol
folm
oFl
oF

81

xr

M=

o
o
1o

o[z

g 71 &

Al
2018. 06. 08

~ 2018. 07. 03




oiet CHE =

e
-606

o
=

|

=

2019-A

: 20194 10€ 304
2y Al

Aslo|H, {2 AFAL| IS4
NI

=AMl L8e AFMARIS| HQIH

ofl

&

KF

. http://oshri.kosha.or.kr

: (042)869-8520
: (042)869-8691

s}
A X
Homepage

S|
F






