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O WHO E¥li7AI7 123 ekErcTo ol e AF4A 9 2 WHO 434
| EQ) F(Tobacco Laboratory Network, TobLabNet) 23]
FZo GHiAIE-HESE A
| 7|28 #3 ¥

—T
- A FAAFE 7] TH(15017025)
PRk HioluA AP FH
MR A[S7| 7 HTAE, 294
AN

2o WHO ®

X ni
SIR0I7|7E 3 1S017025 Kt X|&

SO

H‘ﬂ':}’\:][

E 1117}
N8 HY-Hg

Aol

A
E
E
o
NAZSHUZAL & FaA S
ol nlo] v 57
(LZEICHALA| 2 2ZF20]E) Nicotine, Nornicotine, Cotinine, 3'-OH Cotinine, Anabasine
(F2%) UZNI), EPb), +2(Hg), 71=&(Cd), L20lE(A), 2E(Cr)
=E RS
QIx], 2+2) osge EHed 2
S TE|H A A% 9| &4 =7 Oia £Z|9f Q&
> (LZE) MS5HH 2> M=sHH AEHA, 2> S5/
(958) TSNA' S Qa8 Qs 25X, Nepus
jug =X Hs E} =5}
*Tabacco-specific nitrosamines EHIS0[LUU=E Al /ISH et e =
/
AA AL FEAEN ARlEvaLSe] AEAA9S
EImoaEA FE 1 6

AR DA ofw] aF

O 1944 U]‘:—EIL oﬂ)\l-
* EVALI, E-cigarette or Vaping product use Associated Lung Injury
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HHild= g 2 W LIZE 242 9ot BEEXA
HH-NSSCEXIE A8 5 YA ‘LZHS MQet AXYUA 24
-2V 852 W UZE M- JtAI=0tETHI] By
JERHE 2 HZ _
il & GH-FRACZLE T YK W S(water) £4-partl.: AT Z0ETHI| &Y
EHo17 | (02.008)
IS0t At EHAAMMY FF L TSNAs EME fleh BEERIA
Bl =7 W 72235 B4
-S| S/l W PitatiEta 2A-HIZAKeI 2
OIAH LC/MS/MSE 0|83t A3 L Cotinine & trans-3'-Hydroxy cotinine &4
A= oC
(02029 | c/MS/MSZ 083t A L NNAL, NNN* 24
* HHIE0|LIEZAIZ(Tobacco Specific Nitrosamines, TSNAs) : WNNN 3~(1-nitrosopyrrolidin-2-yl)pyridine,
@NNK: 4~(methylnitrosamino)-1-(3-pyridyl)-1-butanone, @NAT: N-nitrosoanatabine, @NAB: N-nitrosocanabasine
/

( WHO EZEAAH| me

(23.4¢ SiXY)
SOP #s LS FH o8
1 17| LS flet SH-H| & O
2 il ME & HiE= AU ot R24dS BRt O
3 A T2 LY TSNAS'(NNN, NNK, NAT, NAB) &4 O
4 =AY filler L4 Nicotine 241 O
5 =G F=3H LW Benzola]pyrene &4 @)
6 =AY filler LY Humectants(propylene glycol, glycerol, triethylene glycol) &4 O
7 A filler L Ammonia &4 O
8 A F5H L Aldehydes(acetaldehyde, acrolein, formaldehyde) £ O
9 HAHH) =59 L} VOCs (benzene, 1,3-butadiene) &4 @)
10 ZEEH F2H W CO(carbon monoxide) &4 O
11 AT A L Nicotine, Glycerol, Propylene glycol &4 O
12 SO WY Nicotine 241 O
13 FHEH W 2o 24 O
14 SO W pHEAOIREE) 24 O
* HHIE0|LIEZAIZ(Tobacco Specific Nitrosamines, TSNAs) : WNNN 3~(1-nitrosopyrrolidin-2-yl)pyridine,
@NNK: 4~(methylnitrosamino)-1-(3-pyridyl)-1-butanone, @NAT: N-nitrosoanatabine, @NAB: N-nitrosoanabasine
** FEM 97 |815H=(Volatile Orgarnic Components, VOCs)
/
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1) FANNYEENDGY : ABFAGA

GC-MS, IC, LC, LC-MSMS, ICP-MS™ 5 % 66%5 Ef %

GC,

( FQHH| 8% )
= 7171 DAY 3 HIZ=AL 0 8
201 M3 SM450 Cerulean g FRAUHIES) ZH
HEAY 3|XE RM20H Borgwaldt B 29 2F
cis s20] LM5S Borgwaldt S 2RAHES) TX
R 7890B, Agilent Nicotine, Water(tar T8},
7f_ﬂfGﬂé)EEHﬂl GC-FID/TCD g Humectants(Glycerol, Propylene glycol) &8
5977A, GC-MS Agilent Benzene, 1,3-Butadiene & VOCs &4
0|23 20tE 2D
| (Ig) i ICS-5000 Thermo L0}, 0|27 & 24
=y , Formaldehyde & aldehydes
S 1260, LC-DAD Agilent GlesuE T3 2
g I 20LE 24T Cotinine, NNAL,
K -MSM Agil
(LC) 6460, LC-MSMS | Agilent TSNAS(NNN, NNK £) 244
QTRAP 4500, .
AB E0[HI0|Q01 £ B
LC-MSMS Sciex [HHO1=0
wde S0t . Cadmium, Nickel, Lead, Mercury S
(CP) 7900, ICP-MS Agilent za42 oy
X Mg 55 =226 &X
/
( 80131 )
fof i g2
GC JtAT 20FE 24| Gas Chromatograph
GC-MS JZ0(ET T AEEMT| Gas Chromatograph-Mass Spectrometer
IC 0|23 20K 724 T] lon Chromatograph
LC O x| 3 20 T2 Liquid Chromatograph
LC-MSMS AT ZOMETJ2fI| EIEEZEMT| Liquid Chromatograph-Tandem Mass Spectrometer
ICP-MS REAEAN AR Inductively Coupled Plasma Mass Spectrometer
/
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2) FANHAZADA : DY) MExF AzEan, dAnRa 23,

5
o] 3 2 =g o|lE, Ax-FHEo]Hd A|2H & &£ 33ZFE B =

7
( F2TH| g )

771 Rgy 5 HEN 70 g5
Z3l5A CIMEIS | BRI851196 Biorad DNA A2 Z SIOI5ITA 5= NS 202 ZEAZ
_ | ST HIYS A2 TS 018510 HHUE 9 QHKS
M7 | Y=LK Mupid-exU Et7t2t |2z 22
A-FHEO1M . SHAM CHEEl 9l DNA HHE 2010] 7hs3tH, LR T2 I#E 0jZst
ALAE Chemidoc XRS AFO[OIA WE 2
) . HHQEAILE 3! BH2|0t & MIT=0]l S| LAEX0| Qo Layst
EH-NE =5 Vitrocell OE <o K . O:x. : ° ;;iiloe o =
e DE/VC-10 oo EHRROVIEIY ST U Jlhy SUSH)S HUMZY
=s systems CHIZEOIIS Z2AA MFoE SOl
NEE . 3 molecular NEY EH U SHFEE L& & AME MES(EET)N
fa max loxX _ _ _
Za0E gy | CPCTE ™ devices SAA(STIT) MY 80l U RNA HY
ME0HM MIIE HHUAID QI S7(0f oot @ HX|QF SHASE| 2ot
o= PCHC-777A2-04 = CHC lab T o e =
ALy ARR9 O HS
X M5 22 297 HX
/

i APATH 5 o 599
701-

& A T1(6535-305)

W 9 21 '22
SOIHGHEAIT Q17| 607 619
SRS SRS (A3t 11,’17730? (é%*%l?1 5?5?
IWHESE] 50 50
AATH|(MHEH & 28 370 350
NFSESEIRONL 40 85
usEd 4 ol 5 59 58

=%l 2,862 2,648




4 |EEEEE

>
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o

SHL-E-20A vj0|207 3 A4

O Fdnto] rtA#A FAFAA 7)1 FH1s017025)71F AEH =%

* AH L @OTENH, SIOIEEANZEH, @HUHEO|LIEZADIZ(Tobacco Specific Nitrosamines,

TSNAs) NNN(3-(1-nitrosopyrrolidin-2-yl)pyridine), NNK(4-(methyInitrosamino)-1-
(3-pyridyl)-1-butanone) £

O F7leEe FaHdvol 22U Y A

- FUAFILGZAE SHAIEE ©]83F Cotinine & & 1155 543t
A FA wF 55 Fol ot
* 2024

—

UZAF H77](16-"18), HI87I(19-"21), H97|(22-24)
- 22724 AW WY F

H

CEEEERER
AN 9 (22129)

= =
* (LZEICHALH 2 2Z20|E) Nicotine, Nornicotine, Cotinine, 3'-OH Cotinine, Anabasine
(F3%) LANI), EPb), #2Hg), 71=E(Cd), ¥=0IE(Al), I=(Cr)

< a

HHIME X EHHli HiS= 238 g+

O #8224 ad FAFTAANF7#aso17025)7 1€ ANEH €9
* CH AE Ol x20

MdE 2 FEA W O 2 HIEZ MQlet XKL, @UIZE, @HUIS0|LEZARZ
(Tobacco Specific Nitrosamines, TSNAs), @7I2HYESR

QUABIEIA A
(O WHO TobLabNet2] A7+ =A| XA G H(SOP 11-14) WH A1EE AY

* (OBAS XM A4 L nicotine, glycerol, propylene glycol 24(SOP11) @FHEH LY
nicotine(SOP12), +22t2H(SOP13), pH(SOP14) 2M

O A8 A RN REAIE ARAAE -85 = o) Zxp)

W11 W U=, SAE, Z2HAZTF £4(21.99)

* WHO SOP11 : Determination of nicotine, glycerol and propylene glycol in e-liquid(21.3&)

= TS|, 2E, 24) B8 MK %Y(e-liquic) HE

12 1 2021~2022 SHmsHASA
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O WHO 3

g 48

Fagu] B2EAYE HAAE

A

?l_

=]
'I_
22(SNUS) 4& W 3F =", 8, pH) +4(2299)

AA0|255(pH, SOP14) 24

Hae

l:l-ﬁﬂ A2EF2
* 2l L} nicotine(SOP12), £=282HSOP13),
SH =0 ME MIE Hsl &3 Ay
O FATAEEE A =20 2 A AES 9 4 Y =4
- AAY A 8 FAEZER)] yZzH, SgAE, =224
=g 2ol U Mz JAEE & Ax AEs 2 2444448 54
O ¥9Y AH 2o & Al yEs S &1
- Y MEFEAY, 71BA) ol AABAPHE o] 83l =AEE =&
10, HOI =1l A& HEYSh 2ol e A/l 28
* AJ-ME 2t =& Z[TRIE 7[FOF St OIMPARKHIZ, MTE LY 23 7| 4 MAHHH H0ZE
LEO OE FEUS S HASH 71 SHME LafX| [SO3305:2021 2FARR £3F)
* AHEE LS Q10| M HWE ZHEZ M| QoM Hlw ¥ IHES L=H1t
51201 BIEN0| S5y 24
LiE ISO" e HCI™ up =0l B &4
SYULT] (ml) 35 55 73
S (s) 60 30 9
SYUXIZAIZE (s) 2 2 1.6
g B 4 8 9 9
Z g T 8 8 8
* DHEZLEY International Organization for Standardization(ISO)

*» IYEF-EY Health Canada Intense(HCI)

Z2S) @ Development, qualification, validation and application of the neutral red uptake assay in Chinese Hamster

Ovary (CHO) cells using a VITROCELL® VC10® smoke exposure system, @ Characterisation of a Vitrocell®
/

VC 10 in vitro smoke exposure system using dose tools andbiological analysis
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2021~2022 EAHsH

QIx| Hio|0OrAH &H

o7

* LHIZOIA|E7 |2
C
|

oIX5I=

SHAE B

25443 -

A ZAA F 7)1 B (1s017025) 71 = AP &

28 L OZE|H, @ol0|EZAZE|,

HIEO0|L|EZAI21Z(Tobacco Specific Nitrosamines, TSNAs) @NNAL, @NNN £

- AP e AgE FEE T FHEES W +9
2% | em o zolfg 289
% ANRIE
21 HOIQZLEY | A7zt WA (gMSE-2Es SOHctdaly) '21.84
22| 19-'21)
iy sor7es | et HENE 22,6
e (A9 LY cotinine, NNAL £4) e
2 o
HIO|RELIEY | SHHH HOIRZLEE AYE/F ! UHE e 7t 2Al '22.12¥
H2H2|( 22-'24)
A8 U £ HIO|Q0 55 29| ST A7t
21 1S017025 21.10¢
* cotinine, NNAL, SPMA, 3-HPMA, MHBMA 0
o —
=i SR | e 1y g0t vojon 35" B9 sEiE 2
79 H0| BB |1 =3 tf |20tAH 3b =2 =3k 92112
X7t E.|( 79— 24) * nicotine, cotinine, anabasine

O #7h42 FAs3) molemUHY 28 Y FAxE vlo|onA
=4o] AR Asrdel e FARNIPY Y LAy Y
T L= A =
LC-MS/MSZ 0|23t A LY LITEl CHAIH| 2 U220/ 5E A3 22.11€~
Al * nicotine, cotinine, trans-3'-hydroxy cotinine, nornicotine, anabasine 124
- '22
3 ICP-MSS 0/g3t A8 U 534 63" Al 22118~
* Cr(38), Ni(UZ), A(¥=R0lE), Hg=2), Po(E), CAFI=E) 12¢
O 9 =978 A AdAAH 2 A vk (21109)

. S==0F 1 17



CHIRIE W Sl BEE B g

O A EEAAA FAFAANE7 B 15017025 7)1 AEY %

* RIS CPYg= B J EY| W &= & 75 O 221 W LZE 24, Bt 7R L @5X

TIT L

oo~
X LIZES Hefet AxUX, GLTE, @z, OHISOLEZMIR, G7I2E2R, QRMteiEHLs 4

L =

jan)

- WHO TobLabNet @A E 2 ) Hi&E AH A ZAES
AFH(sOoP 11-14) 5 AFA WH Ao s &9

WHO .
e s SOP FUE =
OHAKSY XIS AF LY nicotine, glycerol, propylene glycol ,
21 P11 2164
S0 24(21.3.31)
AEd SOP 12 | S W nicotine £4(22.4.19.) '22.9¢
Io-la
'22 SOP 13 | oIl W ~2& 24(22.4.19) '22.98
SOP 14 | ROl L pHEZAOIREE) £4(22.4.19.) '22.9¢

. N o
- AP e AEEH FHE T FEES U *9
= | 9z Falg >
AR HJ DA™ 1% ,
[ WA . fl . 2 5%
Ljes (] = Z2 W nicotine BfEA)
o]
'22
Hea

A HI WA 2

z A '22.94
(&t = Z2| W nicotine BlZHEA)

O WHO 3t £F-HAME A&t =l Ald 29 48 4
WHO .
7 | 9 | oo zaug 23
21 | SOP 11| 3uf AR RREH 4Y(1B) U LT, 22ME, DRUNTAS 24| 2162
At
gt £
'22 | SOP 12-14 | = AH H2E i AFASNUS) 45 W UZE, &2, pH 24| 2298
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=0 20| M2 ME W3 B3 67

*=

27 ol mE QA AFDY
A7) vz we MESHAYY vhd

* O7|-ME 7t L5 ESAH2IEAM ME S3MEX|(1S03305:2021 QAR £X)

- B EAAEF(A549) ] %—ﬁ THEE 370 =
FUABR)E FEE

ZX(460 nm), &ML =H(6656~640 nm)

FIFHIE A A LA B

AR F, BAE S olgalel AEY 39

* YT O MEMES =g
= il e Y
21 NEMZS =8 Cell Counting Kit-8(CCK-8) '21.12¥
Al
e 99 SMMA ZH(ROS HBEY U SEHIO0IZ HY) '22.5%8~
* Reactive Oxygen Species(ROS): EAtA 22.7¢
( NEM=gnt sdia =4 9 o|0jX] £F )

o. g+=0

F119
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2021~2022 EAHsH

HIO|QO}7 B

o1

® 2AH W UIZE A 2 LZEZ0|E(635) =4

A7

FAOR AW RAME wF FELS W)
FHY B4, gAEA Sol we geAme
ol AFHA AL vol 2upA ZHol
Pasc ol FAANUZUL Faol B2
A R AR wEFEE Tt 99,

gal W A E2 Nicotine® 1 thAEZ QI
Nicotine, Nornicotine, Cotinine, 3'-OH Cotinine,

Az g2ole ARl Anabasines Xt F

53¢ $AE9] RO ARk o] v}
=4 e %1 s

Nicotine-> WHOM Al A7) Seid @4
HESIZ 32 275824 (TobLabNet Official
Method SOP) -¢-A <=9 A AI&+&E 2 7] FDA
(AlF e oF=nol AA7 =l Wl fsi A Eolth

ol == A AL _‘%‘_.E_/\] 7] ZE/H o] 71—6‘]—

TIot HxAAS
EAER THlA 207 o)de] SgEE AR
(1-2). Nornicotine2- HHS1ol EA)st= &2 A
R0 =2 AUl A Nicotine2] tAFE: 53l A=,
F4 FAHNA 15 TLEZQ] dujEolyERZ~
O}R1FHTSNAs) NNN-2- A4 skl e QlTha).

Nicotine2] 70-80%+ Cotinine ©. & THALE ™,
A 937171 2417121 Nicotine®l] HIS)| Cotinine--
A A o 2 Jb7]71 1820 AlZES.E Ao Nicotine
EEARE 15 S &3 AANERE
851 Juh45). T3, Cotinine & ZHE] TAkE =
3-OH Cotinine?} Cotinine2] &1 S o]-&3}]

YIZE YA (NMR) S 4H&31H, o] &= 7§ 3t
AN Yz" gAEE vl 2 YIRER &
71el FA547e] IS AFshed 28
T ATH6).

Anabasine2 1| Yo EA3t= L Zol=
AR, FAXEAR] YR AA A E A=
HA| gl FAAE T FAAE ERIAER &§
& 5 ATH).

ob2#, £ AldH-& 15017025 914
st Al ol th('23.8€ 4 ).

NPHo=

A =EAE Fos|
L RUEIR ARdelAE
718 T AR 58k
F |3 H 43 F g8ttt o),
Odu%llﬁ*éﬁ“éﬁw A971(22-24) ) LK 24 4

a1 Y3l Xﬂ]87]( 9.’21 —-'—‘63714,]-()\]-/‘4/\1?3:] o_]) A
A3 A FHS Farstel(§) BAA|(LC/MS/MS)
Afekol] B 2L 9 st A

Waters Xevo TQ-S triple quadrupole
mass spectrometer®} & H 3l 234 ] Agilent
6460 triple quadrupole mass spectrometer<
Hli’f‘f}@ AEEH S AT AFEH7 ] o3}
A = %L WA a=vtET T o] F U
015” i% A7) BHEAE WA
OH AP B el At
Al 6375;17'4} 2 2SS WA @ (Inhouse
method) AXA 2 &3t3, FESIAIE S Tl
Nicotine, Nornicotine, Cotinine, 3-OH Cotinine,
Anabasine 4 B241 9] B134 S HSHATHO-12).

25
L=
[}

T

=4
fo
re

a1 23



2. A7 AAE
AR 30 uLoF WREFED 0 uLs S &
o] &3] FE3| 4oFTh
% 13200 rpm/min®ll A 1023+ AR5,
15 mL tubeol] 245 30 uL& SAFETE SRR
3275 120 g 2 187F Vortexers 01831
F 53] 4ojFth HPLC £4]& nlojdol &7
LC/MS/MSZ 23t}

187t VortexerE

LC/MS/MS(A Zznte1dy] vUIAF
247, Agilent 1290 HPLC/ 6460 triple
quadrupole)E ©]-&3} Nicotine, Nornicotine,
Cotinine, 3-OH Cotinine, Anabasine<
st AMgE 717] B 242 3 19 2T
AP 9% C18 ZH(A50 mm x 21 mmx 5 xm)
AFE3ER A, EELEEE 04 mL/min, Y%

°

EE 45 C, AAsA B F4

g

flo o

N

]

o] 5741 2% (mobile phase condition)®l| 4]
o] &% Ast B7F 8311, ©]5d A= 20 mM
ammonium bicarbonate (0.1% formic acid)<,
+ 100% methanol< AH&-3FA T ZA1H
O] &7 2035t 7F2=A A (degassing) ¥ 717191
QA3 T ZHATT 62 F13%
re zAoR FHFUL, B4 F Y3 A0

L=l

°]54 B

o
QF o] 5L

Kl

uN

e

(post time)2 1# S =

0

o

1)

s EE]
X
e

IO A|Z7} Z(column)S Sol=E O|SAIA
7| 804

OfE
c=Ic R

24 | 2021~2022 EAISHARY 2F HutE 1M

H 1. LC/MS/MS7 7|24

P |2 200 T340 (Liquid Chromatograh) 21

AHA 150 mm X 2.1 mm>< 5 um,
Ay C18 ZH(EE 55 M)

C SESL 04 mL/min

. XOIE’_F 5 UI—

: 5’43*9_5 2 45T

C NASAEFEY 2 10 T

» Ol5e X7
: 0lzd A 034 B SE&E
7

ML (min) g % | (mljmin)
0.90 95 b 0.4
0.91 90 10 0.4
2.00 90 10 0.4
2.01 50 50 0.4
2.90 50 50 0.4
2.91 40 60 0.4
4.20 40 60 0.4
4.21 9% b 0.4
6.00 95 b 0.4

post time 1 min

» ZzkEM7|(Mass Spectrum) X2
Fragmentor CE,
Compound MRM | Dwell collision
voltage
energy
o 163.0 —
Nicotine 843 40 110 18
— 149.1 —
Nornicotine 1321 40 115 10
- 1772 —
Cotinine 80.2 40 145 16
3-OH Cotinine 1341 40 145 18
. 163.2 —
Anabasine 942 40 125 18
L 167.2 —
Nicotine-ds 136.1 40 115 8
_— 1532 —
Nornicotine—da 136.1 40 115 12
- 180.2 —
Cotinine-ds 1012 40 145 16
3-OH 196.2 —
Cotinine—ds 134.1 40 145 16
. 167.2 —

Anabasine-d4 1501 40 125 16
shOC F%F'J%%%”E o
=0 (MRM, multiple reaction monitoring)

- HAHER0|235}
@ SlHHH
OfZ=fae (ESI, electrospray ion)
25(T) 300
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T AP el AP e dFs] | ANHe 9B 5= el 2le APE
slal AEE fE 88 Method Validation) & | & Bt Qe w2l tal 43
Fastel, AXYFPA, FPbeu, MY, | e FRE e sHow, o

o]
3] 9w

AR, A8, A0, AFWA, AR, Ao | 57 §N= TEER 45
(carryover), M2 &7, M8 5& AHESIAT zb sol tial AdAe] Atk A s
BN EEE S S48k Yehd v=s 2]dstko

7k HARFRIAWLLOQ ¥ A7 I(AMR) HZ(area) o2 I AAFAHE T3l 249
2 #7d #F 3 A (Lower Limit Of Quantification, AEE Brkstath old, 4 o]FH(Method of

LLOQ)E A&43 AaAol 28 M oA | least squares)oll &I 17242 53}
EHEL S AFT = AArslgd o, o] wf R2gko] A4 0.
o | A== a9

o<
T

Range, AMR)& A& 8|4a4AY 574 glo] t}t. A& (Repeatability) 2 &4 (Accuracy)
AAE 245le] Age 4S5 Je Hy= A E /d (Repeatability) > &Y @A A

gleir). = Pemele] BlAe sasly] e | TR AIFAE FUR ARlek V)T, FdAlx

=W o) o 4] BAEA] v} ojn] gygl= | &S Ao 7B B 22 st JgET
Fgo 2 oA g TG AAZRE AL 77l AAE 7S ARAE
AR A o} =R PsHE A2ely] s, | WEEA Adsta I 4 #e A=
AW FA|E(Blank urine)E ©]-&3t 1-6 @A HSAT(CV, %2 e, e FastA g
LoE EFREAL 243 §, =5EFE 53 oo ek AFAFEE 15% ol 7|Eo =
W Ae) 9 24 Wk wasg W ghe | W SEEHS
o83l R* ## &3 (Accuracy, %), WEAF A8 = (Accuracy)= A 2A3kIAM ASH
CV, %2 4Z3sla], Hrjr|zel wel Hx | WOl CIEE 5 ovl @l sle kel 2A
AZzsA S =AW s AAso) FEE O3 2 Addde] A Ms

=
=
= A~ 2Z O = = —Z 1 o
AESTrsS 1H3 F 759 #5548 4

gipIE ) A 2o H7lste] BAS Agsiant A= gho)

718 ol 2atol Qrh} AR SHEA MR &%)
@ LLOQ: Accuracy(%), CV(%) + 20% O|LH _} leatel _M Joh=A] & )‘
@ AMR: Linearity R? %t 0.99 OJ4}, AEsle, g FEAE & e A
Accuracy(%), CV(%) + 15% O|LY B= 85~115% Ul 7|E=o 2 A3t
/

. Fee7da 1 25



2}, A" A (Precision)

rlo
e
>
)
S
>
o
2
i
e
PN
B

79/ (Precision)

7171780 22 WHE-SAste] Hrksk A
HAE T3k sl tiste] YU (intraday) il 4]
53], AP (interday)oll Al 5L ol A3 53] W&

A= W38 olo gk &4 ko] HAE
V, %)% YEtf o], g FastAE
ol g A= 15% oW 71EoE dw

ZAZ3HA(limit of detection, LOD)= A A<
2g3tAs W =7kt H4 55 Tk,
A %A (limit of quantitation, LOQ)+= A A
NS 288t st H4 w55 WohH,
A 2] oF 3ul A =0t} F A E(Blank) W
Aol 7474+ 379 B=E 2+ A8k
d3tAct 2t w2 74 dHEAS § Hdgha)
TR G ARSI, XSS Bgh, £50At
Fe YFom 3ALdS A5 o, A=
yAH o] 3ulE HEIMARECE A, A=
T A=A @Y 3 E A=

N R
XN
i

l:L:l

vt 72l 2 ¥ (Carryover)

7l 2] L ¥ (Carryover)= A 59 A& A4 A,
THEH ANEEHE 24717 Y 2bRH
EAEE == UHEEEL] s Al T4 Al

AL WA & IHMatrix effect)

el %J_EJJr(Mamx effect)L AN E vlEFEHo)

- %%‘(A, B)E ZAE CalibratorE #2435}
1d&aas gA3tAth. F T/7Y Calibrator
7+ 71€719) zkol7t 10% o) o, ufdol <ls)
1 s, Ax} gk Bgo] Hasitiar

A = WaterS 02010 Z=AX[St Calibrator (STD1-5)
B = Blank urineS 02610 ZKjgt Calibrator (STD1-5)
X mWI7|E 712719 0] ) 10% = matrix effect

/

5. WH AIHE 2AA A4

ST NG 73 Al 4 Y] Nicotine,
Nornicotine, Cotinine, 3-“OH Cotinine, Anabasine
R W ol Oigk S BR o Aok A
E22 24, N2AAY, B2 5o U@

W g A4S vtdsan.

7t FARFRHALLOQ ¥ 247154 SI(AMR)
&W FAIS(Blank urine)E ©]&3F 1-6

4 FEE FZ2EAS A% T srdE
53] Wk ZAE g AT Hd #e

o]-&3 R & &3 (Accuracy, %), MEAT
(CV, %5 &3 2= Anghs ol 43
710l wEt AAAESA} SAH7FEHAE
AA S ATHE 2).



@ LLOQ: Accuracy(%), CV(%) + 20% OJLj
@ AMR: Linearity R® Zf 0.99 OJAf, Accuracy(%),
CV(%) + 15% OlLY

/
H 2. ZEZRALLOQ) & EH7ISHRI(AMR)
(421 ng/mL)
Analyte LLOQ AMR
(n=5) (ng/mL) (ng/mL)
Nicotine 1.10 1-10000
Nornicotine 1.1 1-10000
Cotinine 1.09 1-10000
3'-OH Cotinine 5.21 5-50000
Anabasine 1.07 1-10000

Y. AAA(Linearity)

Nicotine, Nornicotine, Cotinine, 3-OH Cotinine,
Anabasine®| EFEZS SHst Yt 93 E
ZEsle] W3 (area) o2 18 HATZA S T3
2144 9] Brretda, #H4 olsH
(Method of least squares)oll 23t 3] A&
T3, R7F 0999 o4& Attt

=
AZE

t}. A dX(Repeatability) L A4 (Accuracy)
S 4319+ Reference =2 (NIST, Clinchek

control) & ©]-83t, 7t 73] ¥ AA g 2 2%

Has ol gste] A A BEE =

z
AF=3}19 © ™, Nicotine, Nornicotine, Cotinine,

(€8]

"“OH Cotinine, Anabasine®] A3 A, AT ==
SAT(CV) + 15% oW E A= UTHEE 34).

R

H 3. LTEHAA &

UZLZ0|=(6F) gk

(H9: ng/mL)

Analyte T\Zﬁzt Mean SD Ccv
— 0,
(n=7) (ha/mL) (ng/mL) (hg/mL) (%)
13 12.5 1.2 9.5

Nicotine
180 186.6 4.0 2.1
20 21.2 2.2 10.5

Nornicotine
200 203.9 8.9 4.3
1.09 1.2 0.1 8.5

Cotinine
165 167.7 6.3 3.7
3-OH 4939 | 481.8 21.7 4.5
Cotinine | 345 3436 49 14
20 21.6 2.2 10.0

Anabasine
200 202.8 12.7 6.3

B 4. LITEIARN &

ULR0|=(53) Yy

(H24: ng/mL)
Analyte  Target value, Mean Accuracy
(n=5) (hg/mb)  (ng/mb) (%)
13 12.5 96.0
Nicotine
180 186.6 96.4
20 21.2 106.1
Nornicotine
200 203.9 101.9
1.09 1.2 93.4
Cotinine
165 167.7 98.4
3'_0H 493.9 481.8 102.5
Cotinine 348 343.6 101.3
20 21.6 107.8
Anabasine
200 202.8 101.4
m. FH74ut 1 27




. 34
Nicotine, Cotinine, 3-OH Cotinine Aol A
Al F <2l FZEZ(NIST, Clinchek control)<
©]-8-3}¢3, Nornicotine, Anabasine-> Blank urine®]|
VN BEA, 1EE)E 2AF AL o] &5}
AEAS BrbskdTh 4 A g AlRE 53] Wy
3 S BHge ol 8t dy
= 37} 01.93\01]% 5(?_:]_501— 71— 55] H}E_
2 A4S XA Baks o]-85k
L BEES Hrhetalon LU, I3t A==
F(CV) 15% oI Z A= JTHE 5-6).

A(Precision)

-4 (m]ectlon)

=
ich l‘ﬂ

H 5. LTEIHARK 2 2ZZ0|=(6E) LU HE:

(H24: ng/mL)

Analyte T\:l%zt Mean SD Ccv
(n=5) (sl (ng/mb) (hg/mb) (%)
Nicotine 13 15.4 0.3 2.2
180 174.5 1.9 1.1

Nornicotine 20 22.5 04 17
200 | 209.0 0.9 0.4

Cotinine 1.09 1.2 0.0 3.5
165 171.6 0.5 0.3

3'-OH 493.9 | 486.4 1.5 0.3
Cotinine 348 | 339.6 1.2 0.4
Anabasine 20 189 03 1.8
200 192.1 0.8 0.4

H 5. LIZEHAR 2 YZ20|=(3) Y7t Hu:

(S ng/mL)

Analyte T\:l%zt Mean SD Ccv
(n=5) (sl (ng/mb) (hg/mb) (%)
Nicotine 13 12.3 0.8 6.8
180 178.6 6.3 3.5

Nornicotine 20 22.0 1.0 4.5
200  201.5 5.1 2.5

Cotinine 1.09 1.10 0.10 9.27
165 164.2  5.18 3.15

3'-OH 4939 | 4935 135 2.7
Cotinine 348 349.1 9.5 2.7
Anabasine 20 20.2 17 8.3
200 196.1 6.5 3.3

28 1 2021~2022 AW 2F gt 1M

4% FAIE(Blank urine) W FEFE32 09
7WVke 3700 FEE A2 VIR ¥, 4 wEEE
79 REE e g BAste] 4 w8 Bkt
®EUA G T XS5 ‘é‘&%k, YS5<
BEUA grom dAste FALS ATk

ojlm], 4=H yHHE 3u]E LOD o=
A A5k, LOQE LOD #tel 3uj= A Askdth
(3 7-11, 298 1-5).

H 7. Nicotine Z&-H5H|

° dESA: 0.09 ng/mL
o XS 0.28 ng/mL
(S ng/mL)
Néﬁz’t;r;e 2 (X2) BEHER (YS)
1 0.86 0.05
10 9.94 0.30
50 49.20 1.09

= =
.

= R

STDEY of Micotine {ng/mL)
a o

10 20 30 40 50 60

Mean of Nicotine (ng/mL)

T2 1. Nicotine Z&- X5t



H 8. Nornicotine AZ=-HaroH| T 10. 3-OH Cotinine A& M2k
o AESHA: 0.01 ng/mL o AESHA!: 0.63 ng/mL
o MESHA: 0.03 ng/mL o HEFStA: 1.89 ng/mL
(29l: ng/mL) (St%I: ng/mL)
Nornicotine . - - - 3'-OH Cotinine m3 HZmR}
= X5 HEEA (Y5 = =
(n=7) &z 0=) HYE) (n=7) =) %)
1 0.88 0.04 5 4.89 0.32
10 9.91 0.19 50 49 .84 0.69
50 491 1.04 100 101.37 1.43
12 16
. o .
Ew : %1.2
E 0.6 é : L
E 2 i g “ ...
w . E .2
0 10 20 30 40 50 60 20 40 60 B0 100 120

Mean of Nornicotine (ng/mL)

72! 2. Nornicotine Z=-MZkSH|

Mean of OH-Cotinine (ng/mL)

72 4. 3-OH Cotinine A& -H2f6H|

H 9. Cotinine HE-HZSH T 11. Anabasine ZAZE-H28H|
o AZESHA: 0.06 ng/mL o AT 0.05 ng/mL
o HEFStA: 0.19 ng/mL o HESHA: 0.14 ng/mL
(29 ng/mL) (EH2f: ng/mL)
e mR0® | BEREA 0D Arobashe  maKE)  BEBA(YE)
1 0.91 0.05 1 0.98 0.02
10 9.98 0.1 10 10.04 0.21
50 50.2 0.98 50 49.31 0.89
12 1
= Y boasn o Z 08 9

T2l 3. Cotinine

[}
=]

30 40 50 60

Mean of OH-Cotinine (ng/mL)

=g

o

1% 5. Anabasine Z

20 30 40 50 60
Mean of OH-Cotinine (ng/mL)

aE- g

. Fee-da 1 29



H}. 7lj2] @ ¥(Carryover)

59 57 EFEEE 11 FY(Injection) TH
%, Blank 4] E(only ISTD)E 5% A4 Y3,
39 "HE 2 A8k A7} Blank A 204 BB R o)

AL A &I Matrix effect)

Calibratorg 4W(urine) ¥ = (water)ol 2}
5, AT 71e7] ApolE Flskinh
71 A, YIEHAR] B SR E6F) AR

ZA| gk

wE slol elemst wsA ke silsigry | M) Ssl AR AIE] Hely
(%12). 10%°l ZHsA Aolvdes AL FAstA
(E13). web] B ABEES o188 AR A
H 12, LFEIAR| 2 UZ20|S(6GE) 12| AARTAL (@) =AE FE=dE
E: ng/mb) | ©]&3hE AS WA
Nicotine | Nonicotine  Cotinine C3_.O.H Anabasine
otinine H 13. LZEICAA ¥ LZZ0/=(63) IHEEn
T Cto
;‘iIEE 930 993 1013 4893 988 (&% ng/mL)
— Analyte | Sample  Slope | e i
A= 0 0 0 0 0 (%)
ZA2 0 0 0 0 0 Nicotine =~ Water |~ 1.00656 = 0.999
9.6
ZA2 0 0 0 0 0 Nicotine Urne | 11133 = 0.999
A2 0 0 0 0 0 Nornicotine | Water | 1.0037 0.999
10.4
A2 0 0 0 0 0 Nornicotine  Urine 1.1197 0.999
sk Cotinine Water | 1.0379 0.999
TE02 991 990 | 1037 @ 4912 991 9.0
Cotinine Urine 1.1417 0.999
A= 0 0 0 0 0 ‘
SOH 0 ater 10332 0.999
Sz 0 0 0 0 0 Cotinine ' '
9.1
2Nz 0 0 0 0 0 -
' SOH 1 e 11365 0.999
N 0 0 0 0 0 Cotinine
- Anabasine = Water |~ 1.0075  0.999
N 0 0 0 0 0 87
Jer Anabasine | Urine 1.1036 0.999
H"OAIE 987 | 997 | 1031 @ 4907 993
FNES 0 0 0 0 0
FNES 0 0 0 0 0
FNES 0 0 0 0 0
FNES 0 0 0 0 0
FNES 0 0 0 0 0
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2. FAMAARY WEARIY AAA vk | 2 2w
sk
7} A% LCMS/MSE o] 43 24 1 Yzel o el
STD1  STD2 STD3  STD4  STDb
hAHA 2 dd2ols(hE) 4
Nicotine 1 ) 50 500 1000
Y. 23S KDCA-M-01 Nornicotine =~ 1 5 50 500 1000
Cotini 1 5 50 500 1000
o AAAL: 2022.12.22. oHnine
SSOH 5 95 250 2500 5000
gt AAA Y& Cotinine
Anabasine 1 5 50 500 1000
1) A}gAlok
Alokg FQEN =AY ARFE
S(-)-Nicotine (CRM) BEEE EAF U ADZ 22 u J|g
(£)-Nicotine—ds (CRM) HEEE=Z Cryovial 1.2 mL
(+)-Nornicotine (CRM) HESE BD Falcon™ Conical
15 mL, 50 mL
(+)-Nornicotine-ds (CRM)  WHEEZSX Tubes
(©)-Cotinine (CRM) Fxox Media Bottle 500 mL, 1 L, 2L
: 10 uL, 20 uL,
(+)-Cotinine-ds (CRM) = UE2HZSH Tip 200 uL. 1 000 1L
trans—3'-Hydroxy cotinine Bxex Volumetric flask 100 mL, 2 L
(CRM) .
Vial insert 250 uL
trans—3'-Hydroxy Py . .
cotinine—ds (CRM) IEHEEEE LC injector vial 2 mL
_ e-tube 1.5 mL
(+)-Anabasine
hydrochloride solution HZEEH
(CRM) 1) Bz
(R)-Anabasine—ds WeEHEESH
H|H NE=H
Ammonium bicarbonate 0|54 Z0i
Mg Mg AlSf 2 0|34 SOHAX|
0|=AL 20
Methanol, HPLC grade =S4 04 j AZ Bx
Formic acid for LC-MS, =AF 20 ==t
97 5-93 5% Ol=4 0l \Vortexer ANz 28
fr— pH Meter I 22|
Mass Spect _Gold NER|2 R | ZNL HET ANz 22t
Human Urine (Blank urine)
ank urine WAt NERDN =
HeEZ | P 22
Sonicator Ol 0 =H|

. Feeda 1 31



5) %4 7w)

A7 LC/MSIMS (HA| L2 rt & 12 -
FAFEM7D

HIZ=AIE
/e A
« Mass range : m/z 5 to 3,000
* Scanning speed : ) 12,500 Da/s
+ Dynamic range : » 6.0 x 10°
* Mass accuracy
Agilent 1290 = 0.1 amu from (5—1000) m/z
HPLC/ 6460 = — 0.01% from (1,000-2,000) m/z

triple quadrupdle  — 0.02% from (2,000-3,000) m/z
* Mass stability : < 0.1 Dain 24 h
* Mass resolution

- (autotune) : 0.7 Da

- (manual tune) : 0.5 Da

6) At

30 uL of sample + 90 uL of Internal standard

7

Vortexing (1 min)
Centrifuge (13 200 r/min, 10 min)

7

1.5 mL tubelf 432 30 uL
+ 3XEFES 120 ub &8

7

Vortexing (1 min)

ok A fASH HaA

HAEAZFIA(LLOQ), Z47FsH % (AMR),
21’14 (Linearity), A @4 (Repeatability), 78 <43
(Accuracy), 824 (Precision), 7 & %H|(LOD),
AFTHA(LOQ), 7HE] 2™ (Carryover), wi2 &7}
(Matrix effect), 28 4(Stability) 522 A= ATk

2L ENEE S s vEoE sk
A3 = oNA R? 099 oo 2 sl
A4 A SATCV) 15% ol on, Hede
7} EoA+ 15% 2 Sletth HEA= Ni-
cotine, Nornicotine, Cotinine, 3'-OH Cotinine,
Anabasine 7} 0.09 ng/mL, 0.01 ng/mL, 0.06
ng/mL, 0.63 ng/mL, 0.05 ng/mL ©|l o™, F7F
%A+ Nicotine, Nornicotine, Cotinine, 3’-OH
Cotinine, Anabasine 7} 1.0 ng/mL, 1.0 ng/mL,
1.0 ng/mL, 50 ng/mL, 10 ng/mLo 2 ZI=| ]}
AL HEAT(CV) 15% ol er, &
A= el w7t dAskA] e A
RISkt AT Aol o3t FHmE aH
7y &5 7187 ZFol7F 10% 9 S-S
Rl gkl o, olof] B AFHAANE EF=
Urines ©]-&3l ZAlsla #5542 &
WHEF=d 70 FnlE o] &st HaFstax

Skl

i
k L 8
> o o rlo o

-

2
rat

alw

7

Directly inject (10 uL)

T8 6. LIRS A 2 PRR0IS(63) AR

32 | 2021~2022 Mo 2F G 1M

1. Kim, S. (2016) Overview of cotinine cutoff values
for smoking stawtus classification. International
Journal of Environmental Research and Public
Health, 13, 1236.

2. Florescu, A., Ferrence, R., Einarson, T., Selby,
P., Soldin, O., Koren, G. (2009) Methods for
quantification of exposure to cigarette smoking
and environmental tobacco smoke: focus on

developmental toxicology. Therapeutic Drug



Monitoring, 31, 14-30.

3. Ramsey S. Lewis et al., 2008. RNA interference
(RNAi)-induced suppression of nicotine deme-
thylase activity reduces levels of a key carcino-
gen in cured tobacco leaves.

4. Benowitz, N.L., Hukkanen, J., Jacob, P. (2009)
Nicotine chemistry, metabolism, kinetics and
biomarkers. In Henningfield, J.E., London, E.D.,
and Pogun, S. (eds), Nicotine psychopharmaco—-
logy, Springer, Berlin, Heidelberg, pp. 29-60.

5. Ko, K., Kwon, M.J., Yang, S.H., Moon, C.J., Lee,
E.H., Woo, H.Y., et al. (2016) Evaluation of
serum cotinine cut-off to distinguish smokwers

from nonsmokers in the Korean population.
Annals of Laboratory Medicine, 36, 427-433.

6. Julie-Anne Tanner et al., 2015. Nicotine Meta-
bolite Ratio (3'-hydroxy cotinine/cotinine) in
Plasma and Urine by Different Analytical Meth-
ods and Laboratories: Implications for Clinical

Implementation.

7. Jacob, P., Hatsukami, D., Severson, H., Hall, S.,
Yu, L., Benowitz, N.L. (2002) Anabasine and
anatabine as biomarkers for tobacco use during
nicotine replacement therapy. Cancer Epidemio—
logy, Biomarkers and Prevention, 11, 1668~
1673.

8. Jongwon Oh et al., 2022. A Simple and High-
Throughput LC-MS-MS method for Simultaneous
Measurement of Nicotine, Cotinine, 3-0OH Co-
tinine, Nornicotine and Anabasine in Urine and Its
Application in the General Korean Poupulation.
Journal of Analytical Toxicology.

9. NATA General Accreditation Guidance- Valida-
tion and verification of quantitative and qualita-
tive test methods, 2018.

10. FDA Guidance for Industry Bioanalytical Meth-

11.

12.

od Validation, 2013.

KOLAS-G-015 aiotH AlRid¥ol wad &Rls

FIet RIE, 2012,

o

MMz EAE WelH|0ld JH0l==fl, MFEeiE

OFMX, 2013.

. Fee-da 1 33



@ A# L| 34 63(Al, Cr, Ni, Cd, Hg, Pb) 2A
A

T HiE

o= YZ (Nickel), 7F=H(Cadmium),
(Mercury), ‘(Lead) 5 CHFRF Z240] 3550
Rem, FA Al AA Wl F=7, FA 5 =
HIRE 245 A it 4 A Qo mebA,
FEue} A7 AW 55 TS AR,
olell tigk FA 7IA=E B7lstr] fsl =71
2 o] A=38H4 R E| ¥ (Biomonitoring)S &3+
AR F3o] ettt olo ZWAZE F=EA
7 AN EE o83 [FAHS vlo]| U EH |
Aol SR E(AL, ZE(Cr), H(Ph), 5 (He),
7FEE(Cd) 2 UANI)S F55S 202219 57 H
xgstgion, ol & T8 B71H o= EYEY
S SASNE AT Aot &1L, ICP-MS
(7900 ICP-MS, Agilent Technologies, Japan) %'H-&
A gote] FAANAIL WFAIFAEE £

AR E vFASY T

2. Alg AAE

Nz AAE Bz a9 13 o] WA

[

HES sItE O v AAAAE 9% 22849
TFEELY, WHEFETEH S AL
ARSI S Fvletdt. EFHREEEA S
TEF ST AR Po] FAL, ASEHS
AMEF] 2001 & 3 A5t AT o,
A8 wet EMula 24 0] Zhssith AlEL
F 892 2 mLE, FHEAE FA 5 (blank),
AARAIL Aol 18y, I8 AE o=
21838t 31, {8 I (carry-over) E FH 43817
el AE Sl AAHEHE Fo| Ttk

GF ug W Wy
1. A4y A9

28 Y 55 o= FAdE vlo] L =UEH
TESG BA(22724)1 o A1) S &85
NS gt o, o A E(Agilent) £
2wl FE (2, 3, 5)2 FHaste] AR
o2 ;M= F, &RF 9 Bt FAF 5 717
defoll A BazAS AAsg FA0 8]
APA Bf A2 A AFdEar #
B S WRAIEY AR F9eta, a8t
ANPs B3l A¥AE W &FrE(AlD, 25,
2(Ph), F&(Hg), 7HEH(C) 2 UANI)S] A
A& AF3ATHe, 7).
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2 0.1 mL 3
- £ 820| 2 Ut El=8 S(UBZSH0| B3
5|89 1.9 mL %7}

7

4) NZEAM
- Sample2 WEREHFSEO0| L= sMots AtEot0
Z|E 2081 M0| H=F ZH|(EMHI 2F THS)
- Sample & &2 2 mL, E8+=ME blank, 248
M Msk—-Isk, 43
- 2071 ME0CH 174 0|42 QC(Quality control)

=3
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AAe] FRe 2moln], PApg) Fxlol} WAE
W7, §7) e D AAYIA F ado] BT

L RARRAR B APsHA et

Rhodium("®Rh), Indium(**In), Tel-lurium('*Te),
Lutetium(*”Lu), Rhenium('*Re), Tridium("*”Ir),
Thallium(®**TI), 5 E4jo)] 233 B2&
ARggttt B Al o)A & Scandium(*Sc), Ger-
manium(’Ge), Rhodium(**Rh), Indium(**In)<-
AR, FrEAdEEk2nE A A7) (ICP-MS)

=
7hE= Sl ek
25

/K-]E_HZ;] =

Sf2(A) 7tz Y 2AEE

Zlshgict.

B 1. HxE 224 Al

H Al

1 Aluminium(Al)

2 Chromium(Cr)

3 Nickel(Ni)

4 Cadmium(Cd)

5 Lead(Pb)

6 Mercury(Hg)

7 Nitric acid(HNOs)

8 Hydrochloric acid(HCI)
9 Indium(In)

10 Rhodium(Rh)

M Nitric acid(HNO3)
12 Hydrochloric acid(HCI)
13 Gold(Au)

14 Triton X=100

15 1-Butanol

16 Ethylenediaminetetraacetic acid(EDTA)

Q@ =A& Aok

Triton X-100(10%, 10 mL)<] 7%, 10 mL ©]-3-<]
Z 2} 2-E (polypropylene(PP) or teflon) 87| ¢l
(18 Mcm)E 5 mL2} Triton X-100 1 mLE

YET o, 8] AHgAddlE (1-5)% At ToE
3] Yo asitk F 87°] 10 mlt H=
S (18 Mcm) = A -¢-2L FE 3] Efﬂ’/\li’l‘:‘r.

Standard solution(1% HNOs; + 05% HCl, 1 L)®]
7%, 1 L &2t2=H(polypropylene(PP) or teflon)
710 ZF<(18 Mocm) 500 mLE ¥ T A4
10 mL¥} F4k 5 mLE ¥tk &, 871 ARl
(1~5)% A4t ToE Fw3] AT T &5l
1 L7} HE5 S7F5(18 Maem) 2 A|-¢-3L F&-3]
=AY

Dilution solution®] 7%, £F&4 &4 4
N g z2A] Aol B2s™, 10% Triton X-100 5 g,
Butanol 15 g(¥1% 081)2} EDTA 05 g 25% NH40H
5¢g®lE F09)= ¥ F &% 1 L7} HE
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THTE A U EE=2(STD)= F71st
B AL ICPMS =R AA 831 7he) o=
3Itt. ICP-MS rinse solution®] 73 -
dilution solution®. 2 AF&3}e]
000 mLo] ¥|== 84T}

EFUHREELEAD] A HRREELY
H e £ FFF(ET stock solution) ¥ 55
E % &%0°] 50 mL7} ¥]= % standard
solution(1% HNO; + 0.5% HCl) &2 =}t

_|>L
ofo
N
N
of [‘
ol

>
c
N
o
()
\1h
L
= e

ERNTEZGAD] A9 B E M g0z

H 3. SREEEY &5k
Standard G
Blank = STD1 STD2 STD3 STD4
Aluminuim 0 25 50 100 200
Chromium 0 10 20 40 80
Cadmium 0 10 20 40 80
Nickel 0 10 20 40 80
Mercury 0 12.5 25 50 100
Lead 0 25 50 100 200

ARE-EH, 50 mL ©]42] F2F2~E(PP or teflon)
EPUFEEE 250 wLE B3 F &) 500

mL7} EEZ dilution solution® & X} &-T}.

%% standard solution(1% HNO + 05% HCl) 0.2
2 &-f. ZA|H stock solutione ZF FEH &

€ A == 35ty AT 3).

T 2. SSHZEZMT stock XA|EHH

CRM | Weight | Total Final Conc
Standard = Conc. (@  Weight (ma/L '
(mg/L) of CRM = (g) .
Aluminuim = 1,000 = 0.100
Chromium | 1,000 | 0.040 Al 2.0 mg/L,
Cadmium | 1,000 = 0.040 Cr 0.8 mg/L,
Ni 0.8 mg/L,
Nickel 1,000 = 0.040 50 | Cd 0.8 mg/L,
Hg 1.0 mg/L,
Mercury 1,000 = 0.050 Pb 2.0 mg/L
lead | 1,000 0.100 (mixed)
HNO;+HCI - Mass-up
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B3R MR sl sushs AR A

g
AHE B3 Fastel A gobsst, Ao

Z7 7Vssit.

g
rlo
ML
T
>
2
fr
j»
rlo
!
ks)
<
g
o
>
©

@
=5
o
&
il
%
>
off
ol
H
i
(e
_YE
@)
c
=3
g

H 4. ZA-ADE U BENH| 22

NEHE

BH|H -4 ANEEH
sample tube 15 mL A2 ZH|
PP mAAZIG 500 mL, 1 L, 2L @ Alg &=X|

250 mL, 500 mL,
Teflon bottle m m Az ZH|
1,000 mL
100 uL,
. ™I,
Tip 200 uL, 1,000 pL, A2 A
5,000 uL
ity 110% ULL Zz%ou L,L a8t
A % %
! AR E
1000 i, 5000 . = A
AN W= U-570 ras|
o Ao &

o2 4 e 247
248 MAKZ2 XPE205 AloF |
EEIM(Vortexer) \/S-130SH A S8t
_ MILLI-Q
X KAt oF X
FaT NESH DIRECT 8 AT A




3. 71712449
AAE S AEE T

Az 717124

1550 V, <l =]

3 ‘:'—7}/\ S

CP-MSell F4sto] 4317
Fu A= 153t 39| (RF power)
iPOI(Energy Discrimination) 5.0 V,

4% 50 mL/min®.E AA3 T
FHAE EYAI2El(Integrated Sample Introd-
uction System, ISIS)©] 73-F-, A4 3(pre-run) ol A
AE FUE 0%, 05 37/ £52 M slste
4522, A A3 (pre-run)oll A A HA, FHA

AHL 50%, 05 3|A/ % £52 HA3IATHE 6).
EAYEE A#S 9E djo= Aluminium<

T+ 53, Nickel 58 =+
60, Cadmium- 111, Mercury- 201 =+ 202,
Lead-2 208, W H 3% FE2 Q] Scandium-= 45, Ge-
rmanium-2 72, Rhodium-2- 103, Indium-2 115%th

(% 7).

H 5. ICP-MS HH[AKS

N ESN
/22

SHIAY

* Mass range : 2 to 260 u
{ Tppt ~ 1,000
* Abundancd sensitivity(at Cs)

* Range

- Low mass side: 5 x 1077
Agilent 7900
ICP/MS

- High mass side: 1 x 107

 Mass calibration stability : ¢ 0.05
u per day < 0.1 u per 6 months

* Mass resolution: variable
from 0.3 to 1.0 u

H 6. ICP-MS 717|=H

FZeEStA0 HEEAY
= 2EU
SIS 1550 V
HUHX| xt0] 5.0 V
qAZ JtA 5.0 mL/min
S8 A= = A2
MEFR 30 & 05 sfY/R&EY)
APH 2
orgst 45 =
MZ1 50 & 0.5 /(&)
Al 2
M2 50 & 05 s/=EE)
B 7. NS P(mass) S E8U
w| ws | w |
1 Aluminum(Al) 27 0.3000
2 | Chromium(Cr) 52/53 0.3000
3 Nickel(Ni) 58/60 0.3000
4 | Cadmium(Cd) 111 0.3000
5 Mercury(Hg) 201/202 0.3000
6 Lead(Pb) 208 0.3000
7 | Scandium(Sc) 45 0.3000
8 | Germamium(Ge) 72 0.3000
9 Rhodium(Rh) 103 0.3000
10 Indium(In) 115 0.3000
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AP 7 Hvalidation) & ) frEst AHL
24, v
AFEN A, AY - AR, AE - AFEA

3lg oz WPsyh

1) AAA(linearity)

YAF FEH9 Yol e ABAR F B4
W) HES SR tate] FFA e
2Q3e dojdl 5 Qi HYL BT o] B
24317] 9olH BEEAS FEHE 545k
7t o) tha) Hae] Yrhs AL ZHEKIT
2N 9 YrEREde 245k e
A7) 213

counts per seconds, cps)E ©|-83}

I=5 Hrkstaich
Aol ofste] iz Ql A A AA
o] (Method of least squares)©l
= B3l SAAAE AL o,
F 4 099501°%°] HE% s

[
r
L
ol
1H

Ao Es) A0 A

U= O

>
N
o

_‘1

2

L)

rg

By
x b

o
5 ®
o
;wﬁ
X

>
>
Y,
2

I

b
>,
Y,
A
)
2
2
ot
o
N
rlr
po
B
il

BHYE P, AAAHE A ) 8 7))
BASAAA AR FEG] FFE F 5 Ux
aQlo] wyd 4 Qome ngay U JFEs)

= =
Ao AaE FAsiaL, A=A w5 0X4
(calibration blank) =+ #4753 H 4§59

NEE BEI] BHAHF

B3t A0S Av(intra-day) 0.2 AHZA
M9l ke B4 $EE ST F A 39

=
FE-SFa1, A3k (inter-day) &2 390l AA HA
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=8 ARE ol8sl A= HE I F =
(oﬂ%l;—o], 1.0, 25, 50 xg/L)E TU(spiking) 3+
2 FEEE H4 33 o) HbE B4 AY,
LY AAYAHFom 7 53] HHEEA 5}
&3t H7Hg

A8 HIHE HeiAe WREERY NEE
o] g3l LT AAY HAHLS MdYsto] 74 Al RE
53] RkEEAste] dW AUEE HIIeHATH

AU F7HE 21814 Y ull(intra-day) 78223 7}
d 7H(inter-day) AHE4S 27t A AT I
U4 (Intraday precision)S L3 Foll 1714]
I T2 F=F 59 R S |TATE
SAstAo. L3 4 (interday prec151on)%
AN daE 2Elste] 5 S A E HUE Y
Axy #AH S Adste] 2k A RS 53] WHEEA
st

A2 (80~120)% ©IHAAE FU3HA 1L,
A AT Ao EFW XK (Relative Standard
Deviation, % RSD)7} 10% ©|WHAAE &SI

2 r°l'

4) AEFALOD) 2 BFAALOQ
ZAZ3HA(limit of detection, LOD)= A4 AlEH<
H&tae Wl A7k Ha 58 Tk,

limit of quantification, LOQ)% AA A

sto] AFbsd A4 TEE TITH

FA
fé‘ﬂ%zi
8|

LOQ+T A=THI(LOD) 3uﬂ %}_E @Lgs}ggq,



5. EARE RN FA

WEAEHE XA Als FAE 2 717184
U, fasl A 2 AERY A 508 A4
313, 3|l AR, TET) 1% 258
(stock solution) =A% & LFARFS FA 8|
A B8 oA HAAFFOE 245
1k g 5+ T

i e
1. 823 425
) MY, AFEA D BARs A

7y 4o gk HA G FFAI= Aluminium 2]
4% 1 pg/L, Chromium, Nickel, Cadmium®]
5 0.04

1 g/L, Mercury®] 7-- 0.05 ug/L Le
01 pg/Le UYepilen, e 2474
AL R? 0.999 o]aelSs Felslydh
(19 2). A7V M Es= Aluminium®] 73-9-1~
g/1, Chromium, Nickel, Cadmium2] 73-3- 0.04~ 160
1g/L, Mercury®] 73$-0.06 ~200 wg/L, Lead2] 7%
01~400 g/Le] EA7Fs WSS UERNTHE 9).

27 Al [He4] ISTD:45 Sc [Hed]
x10-1 | ¥y =5.9197E-004 " x +0.0134

R = 05333

DL=3123ppb

154 BEC =22.57 ppb

Q
a.
1o
ol
) —{0

”§

Hatio
L

0.54

100.0 200.0
Conc(ppb)

52 Cr [He4]I15TD:72 Ge [He4]
y =0.0080 *x +0.1230

R = 0.9958

DL =04833 ppb

BEC =15.43 ppb

iy

50.0 100.0
Conc(ppb)

60 Ni [He5] ISTD:45 S5c [He5]
y =0.0206"x +0.0163

R = 1.0000
DL =0.05312 ppb
24 BEC = 0.8221 ppb

Ratio

500 100.0
Concippb)

111 Cd [He4] ISTD:115 In [Hed]
*10 -1 | v =0.0030°x +3.5796E-004
R= 1.0000
| DL =0.05147 ppb
BEC =0.118 ppb

(7]

Ratio

50.0 100.0
Concippb)

202 Hg [He4] ISTD:103 Rh [He4]
x10-1 |y =0.0011"x +7.5251E-004
154 R=1.0000
DL = 0.04267 ppb
BEC =0.6828 ppb

Ratio

Concippb)

208 Pb [He4] ISTD:103 Rh [He4]
y=0.0060"x +0.0014

R = 09995

1.54 DL =0.02946 ppb

BEC =0.2266 ppb

Conclppb)
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T HAMSIEH HA7= EHO
L 8 o2 |_—|7|3 |:|T| NICkel
Aluminium s =3 CV pSiclie R?
(ug/L)  (ug/L) (%) (%)
IHisE EMsE OV HEE 2
(ug/L)  (ug/L) (%) (%) R 0.04 0.04 10.0 100.0

0.08 0.083 4.9 103.7
0.2 0.196 5.3 98.0
2 1.868 6 93.4 0.4 0.392 2.1 98.0
0.8 0.806 1.7 100.7

1 1.084 5.2 108.4

5 4.924 5.2 98.5

2 1.981 3.0 99.1 0,999
10 10.022 2.5 100.2 -
0.9999 4 4.033 2.8 100.8
200 199.609 15 99.8 40 39.072 2.1 97.7

80 77.776 1.9 97.2
120 120.36 2.8 100.3

300 301.073 1.7 100.3

400 400.134 2.0 100.0 160 161.024 25 100.6
Chromium Cadmium
s =E CV e R? s ==k CV e R2
(ug/L)  (wg/L) (%) (%) (ug/L)  (ug/L) (%) (%)
0.04  0.042 19.9 105.0 0.04 0.045 10.4 112.5
0.08  0.083 9.7 103.7 0.08 0.080 5.2 100.0
0.2 0.216 5.0 108.0 0.2 0.208 11.0 104.0
0.4 0.374 6.8 935 0.4 0.410 7.5 102.5
0.8 0.808 6.6 101 0.8 0.792 3.2 99.0
2 1.884 3.9 94.2 2 1.969 2.7 98.4
0.9999 0.9999
4 3.868 2.7 96.7 4 4.073 0.4 101.8
20 19.687 2.1 98.4 20 20.607 0.6 103.0
40 39.400 1.5 98.5 40 41.611 0.6 104.0
80 79.006 1.3 98.7 80 83.469 0.9 104.3
120  119.422 15 99.5 120  118.174 1.0 98.5
160 161.124 1.7 100.7 160 159.154 0.4 99.5
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2) v o gRaddd

Mercury
s g% CV et R?
(ug/l)  (wg/L) (%) (%)
0.05 0.05 10.5 100.0
0.1 0.100 8.1 100.0
0.25 0.244 1.2 97.6
0.5 0.485 7.5 97.0
1 1.009 2.7 100.9
2.5 2.391 3.2 95.6
0.9999
5 4.983 1.0 99.7
25 26.325 0.6 105.3
50 52.785 0.4 405.6
100 99.779 0.6 99.8
150 150.478 0.4 100.3
200  198.891 0.5 99.4
Lead
s ST cv gl R2
(ug/L)  (ug/L) (%) (%)
0.1 0.100 7.3 100.0
0.2 0.201 5.2 100.5
0.5 0.504 5.0 100.8
1 1.000 4.1 100.0
2 1.997 2.5 99.8
5 4.963 3.0 99.3
0.9999
10 9.565 1.5 95.6
50 49.231 0.7 98.5
100  100.183 1.3 100.2
200 199.8563 0.9 99.9
300  300.364 1.1 100.1
400  399.861 1.2 99.9

MERMEMEFE S5, ug/l)

AH  MSx=M | Aluminium Chromium
1 reINE= 0.1 0.01

2 HEO 5121 5.052
3 SA= 0.1 0.01

4 HE@ 5.202 5.073
5 SA=E 0.1 0.01
A MEEM Nickel Cadmium
1 =N 0.01 0.01

2 HMED® 5112 5.047
3 SA=E 0.01 0.01

4 HED 5.080 5.101

5 SA=E 0.01 0.01
o MEEN Mercury Lead

1 SA= 0.01 0.001
2 HEO 5.202 5.091
3 SA= 0.01 0.001
4 HED 5.151 5.250
5 SA= 0.01 0.001
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Ni | BEEE gy OV BEEe
WRAEde 22 A %% 244 F o] 43 () = b9 O
Q7F HEA ATh= Aluminiume) - 902-991%, 328 004 12 1008
1 day
Chromium®] 7-$- 97.4~103.8%, Nickel2] 7% 15.51 0.08 0.5 106.3
~ 0, 3 o ~ [
105.8~106.6%, Cadmium®] 7% 94.1~98.5%, Me- 359 0.04 . 1104
reury®] 79 96.4~112.6%, Z12]il Lead®] 7d-%- 2 day
15.3 0.14 0.9 105.2
99.1~99.7% Atk U7+ LA RSD)S] A4S, Alu-
minium] 7§ 11~45%, Chromiume] 4% 04~ | |gqy o0 00 20 100
05%, Nickel®] 7% 05~0.6%, Cadmium®] 7$- 155 026 1.7 1061
0.1~0.8%, Mercury®] 7% 0.3~6.0%, PFA| 2o & 3.5 0.03 0.8 108.6
4 da
Lead9] 75‘*?‘ 0.7"'2.6% (}\;\E}'(E 10-11) Y 15.53 019 1.2 1064
E 10, YU Msiz ™M ZiHn=5) cd | EESE o cVv Hee
(ug/D) = (%) (%)
A | Sos o} CvV g8
gy = (%) (%) 2.32 0.06 2.6 90.5
1 day
30.1 1.25 4.2 90.1 14.5 0.09 0.6 98.9
1 day
83.9 0.76 0.9 102.2 243 0.04 6 018
29.5 1.0 3.3 88.2 2 day
80.0 1.3 1.6 97.3
2.39 0.03 1.3 93.4
» 30.8 1.83 5.9 88.5 3 day
ay
803 0.8 0 - 1432 011 0.8 97.4
303 105 34 907 250 002 08 978
4 day 4 day
81.1 16 1.9 98.6 1466 0.12 0.8 99.8
s _ cV xate WASE cV P
T e @) Hoo gy & @ )
3.95 0.11 2.7 96.7 2.11 0.05 24 110.01
1 day 1 day
10.3 0.2 1.9 103.2 1254  0.38 3.0  103.31
4.12 0.08 1.9 100.9 1.99 0.02 1.0 104.06
2 day 2 day
9.97 0.12 1.2 99.7 1252 0.39 3.1 90.23
4.23 0.07 1.6 103.8 2.27 0.05 22 11813
3 day 3 day
9.99 0.1 1.0 99.9 13.56 0.3 2.1 97.55
4.11 0.08 1.9 102.7 1.98 0.07 3.5 103.1
4 day 4 day
9.86 0.08 0.8 98.7 13.34 0.3 2.2 96.00
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23] ks
e o mae | | 9 #2¥ACOD), 3FEALOQ
Pb oo E|_1X|- o OO—| o :
(/) ) e AE8A 2 AFIAE Aluminiume] 7S
1 day 2772 034 12 10508 0318 xg/L, 0963 xg/L, Chromium®| %<
55.53  0.16 0.3 10740 0024 ug/L, 0.073 1 g/L, Nickel® 7% 0011
4979 083 11 963 0012 2 g/L, Mercury®] 7% 0018 ug/L, 0055 g
. 1.2 4.7 2
3 day | 0 929 |1 /L, Lead®] 50026 1g/L, 00M ug/L STHE D),
50.01  0.56 11 96.73
Ly, 2545 08 34 96.42 I 12, 2S5 Aszm
ay
4956 020 04 958
(ug/L)  (ug/L) = (ug/L)  (ug/L)
BN g2 gad-ded 2 Al 1149 0.096 0.318 0.963
N BESE o OV mEE Cr 0.401 0.007 0.024 0.073
(ug/L) (%) (%) .
Ni 0.396 0.003 0011 0.034
level 1 3013 136 45 902 1.000
Cd 0391 0011 0.037 0.112
Level 2 814 0.96 1.1 991
Hg 0.487 0.005 0.018 0.055
o EESE gy OV omEs Pb 1020 0.008 0.026 0.079
(ug/) . (%) (%)
level 1 470 002 04 1038
level 2 103 005 05 974
o mEsr oV omeE
N T @) )
level 1 343 002 06 1066
level 2 1546 007 05 1058
BAsr L. OV FEC
Cd g o) )
Level 1 2.41 0.02 0.8 941
Level 2 1448 001 01 985
s L. OV mES
Mo U T ) )
Level 1 2.16 0.13 6.0 112.6
level 2 1299 005 03 964
e _ cV NS
oo 1 o=
I D S ¢/ N )
level 1 2633 068 26 997
level 2 5122 036 07  99.1
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2. FAALYA WEAGPE ARA | D 24 20F D nag
7} A& ICP-MSE o]83t &1 U] T5569) v4 2| 4 AI85H
. EAW3E: KDCA-M-09 sample tube 15 mL A ZH|
q_. Zﬂﬁl;ﬂ%}: 2022.12.92. PP OjAAZIH 500 mL, 1 L, 2L A=E XA

- 250 mL, 500 mL,
gt AXRA Y& Teflon bottle ANZ ZH|
1,000 mL
1) AF&-A]e
) AEAE 100 ul,
QFH FQEN Ti 200 uL, 1,000 uL 2854,
A|—|o T30 p uL, ’ uL, ME _JF_I'”
Aluminium(Al) HE=E 5,000 uL
: [
Chromium(Cr) BHE==2 . 110% UIE ZZ%SJL,L TN
Nickel(Ni) HZEX HL 20 BS ag x
Codmium(Ca) e 1000 w5000 . | A=A
admium HE=H
Mercury(Hg) HZE=2 X AleF QI
O O 4 OC - -
L ozex g - A 2
Nitric acid(HNO3) Sq208 AR
2 242 MR XPE205 AoF &R
Scandium HWEHEZ=H
Germanium LHEI—E%_S%Q %E—*W(\/or‘texer) VS_1 SOSH \_E! ééul‘
; HeEEz2x _ ) _
indium B Fad HEYA| MILL-Q Ao} %A
Rhodium LEEZESE DIRECT 8
. . HEEE 2
Hydrochloric acid(HCI) Sqgo xR P
BE=E 2
Gold(Au) S0 K AH9: 10P-MS (=2 @getzrt dakiay)
i - BAHQ0 X
Triton X-100 =N K| x1|_x,_$§ KA
1-Butanol 2M89% K| /B
Ethylenediaminetetraacet Sdg0 x| * Mass range : 2 to 260 u
ic acid(EDTA) e * Range : < 1ppt ~ 1,000
+ Abundancd sensitivity(at Cs)
2) =4 _ - Low mass side: 5 x 107
Agilent 7900 High de: 1 x 107
. %E (ug/L) |CP/MS IgN mass siae. X
SIS Bank STD2 STD3 STDA  STDS * Mass calibration stability : ¢ 0.05

Aluminuim 0 25 50 100 200

u per day < 0.1 u per 6 months

* Mass resolution: variable

from 0.3 to 1.0 u

Chromium 0 10 20 40 80
Cadmium 0 10 20 40 80
Nickel 0 10 20 40 80
Mercury 0 125 25 50 100
Lead 0 25 50 100 200

44 | 2021~2022 ALY 2F S 1M




5 Algdxat

2
rat

AE

AlE 100 pLof Internal standard’| ZL&tE M2
sMRM02 £ 2 MLt HEE KX

7

Vortexing (1 min)

7

Alﬁ XOI

73 3. A8 U 3463 24 AR

o NETE RES BN
HAAAFEA(LLOQ), =4 ﬂ{:—%%(AMR)

21’14 (Linearity), A & (Repeatability), 78 <43

(Accuracy), 844 (Precision), <3 (LO ),

AEZFALOQ), 7He] ¥ (Carryover) 2E T4

AN

2A4E BHEE AEEsE o= 85
skt
ﬁlﬂCV) 15 % o gom, A e
ZF sl At 15% 2 St AETAE Al
uminium, Chromium, Nickel, Cadmium, Mercu-
ry, Leadol| Al 7} 0.555 «g/L, 0.077 ug/L, 0.056
ng/L, 0059 «g/L, 0033 ng/L, 0.044 1g/L
o|lom, HAAFHA= Aluminium, Chromiu
m, Nickel, Cadmium, Mercury, Leadoll X Z+1 g/
L 004 ug/L, 004 ng/L, 004 1g/L, 005 ng/L,
01 pg/LoZ FAHAAT. AT HEATF
(CV) 15 % ol o, Rtgdds S Fa
I} AR o= 21 ERlskiTh & Aol
Me BEEde A A EF8del A8
3 gl 9T 24 A REssdae] 3

HE ol gate] stz sheich

. Green Cross Laboratories, Determination of

heavy metals as an indicator of hazard from
smoking, 2017-2018.

. Agilent Technologies, Clinical Sample Prepara-

tion Guide(v3)/Agilent 7900 Edition(20174 &Z

_ICP/MSZE 0|23t &of 2 Q@ = ZI4 S

=]
S22 et A7), 2000, ZHEAS

. AHAIR 28 HalE0lMd 710]=2101, 2013, M

. Clinical sample preparation guide v3, Agilent

Technologies

. Evaluation of mercury standard stability for

analyzing human urine using inductively coupled

plasma spectrometry, 2016, Shing Lau

. ICP-MSZ 0|83t Urine & Cu, Zn 24, 2016,

PerkinElmer.
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® 1S017025 LiHE2ta|(2AHE0H02.029))

71 L

D FAAG B APARe] FARF
Ay BRE S AH Bopd AR
NEsY By

* B KS Q ISO/IEC 17025 7.7.2% ZAnC
R ZUHAZA HAIR)

2. 9A: 2022.5.9.(¥) ~ 5.24.(3h
3. g4k 150170258 AL T UdEoF A=

3. AAFE: 2%F) &1 U Cotinine ¥ NNAL

4. NI
+ (KDCA-M-01) LC/MS/MSE ©| &3 4H
W U=d tiAbA 2 dZdzolE E4

Al A
+ (KDCA-M-06) LC/MS/MSE- ©] &3t
U NNAL ¥ NNN 24 A&

b
£t

5. A% #AR7|&
« 20213 G-EQUAS(5Y F-EZHH7}

718) sEEAY 971 U SAHH R

« AR % SAFE

-value”} 0.05}X.t}
ABE FTEACE gl on, -4 (T4t

= AA p-value?l 0.05ETH
S AR 7 felH o] QSO Bl

0

46 | 2021~2022 ALY 2F FE 1M

B 1. ARt HlWAIY 25

oo Cotinine NNAL
= (ng/mL) (pg/mL)
A[EX} 415.4 1262
AEX}2 410.6 1204
51249 2069 ~ 4547 935 ~ 1301
G 0.104 0.090
(P-value) ' '
=438 0.158 0.155
(P-value) ' '
ESEEHO L et ESYoly
ZIXE

1. German-External Quality Assessment Scheme
(G-EQUAS) Proficiency Testing Round RV66
Final Report, 2020.

2. German-External Quality Assessment Scheme
(G-EQUAS) Proficiency Testing Round RV68
Final Report, 2021.

3. Bioanalytical method validation guidance for
industry(0]= FDA 7}0|E221). 2018.



lol

@

S HOI20HH =e=H: FH7HEML

@ ‘219 A¥ Lf S HOIR0FH 55

7t ML

1. 28 : WHO 29434 Y E<$ Z(TobLabNet)
_]

* (2T SO 7 & KS Q ISO/IEC 17025:
ARSI 2 0 70| FZM0| CHEE Ut QARG

2. FW|H 0 5Y oF-F4 B/ (GEQUAS)
* German—External Quality Assessment Scheme

3. V=

o« A U &< nvlo]2nt# Cotinine, NNAL,
SPMA, MHBMA, 3-HPMA(5%)

4. ANAH

* (KDCA-M-01) LC/MS/MSE o]&-3+ & U
UFE tabA] 2 gz ols EAAH

* (KDCA-M-06) LC/MS/MSE o] &3+ 4 U
NNAL % NNN 224 A&

* (KDCA-M-08) LC/MS/MSE o] &3+ 4 U
SPMA, 3-HPMA, MHBMA #4 A&

5. 7717k 2021@ 10€~11€
6. A3 BA7|E: FH7|Hol A AAIS A7

e Wl A= F

e

SUET|HOZ2HE AF e AE s

AAE 0] 83 TS Hlo]oulA
A3 PGrrstgoh 1 a3 20019 =
PN B E =

B89 2 ZHslo] HY DL WITHE 1)

H 1. 20218 IH| SE-ARET ZiK6E)

Wigs  suEn M oi2ue W
2069 - ..
Mzt 3918 3758 x5t
Cotinine 454.7
(ng/mL) 9430 -
| : bSksld
s 11627 1212 oo, HE
125 - -
Mz 189 185 x5t
NNAL 245
(pg/mL) 227 - _
s X5t
T=C 239 206 365 SH
MsE 254 255 1837 g
3-HPVA 327
(ng/mL) 1896 - )
s X5t
s 2227 2337 o HE
1.28 - -
M= 157 164 x5t
SPMA 2.00
ng/mL) - )
(ng o5 1586 1482 227 mat
18.12
7.6 - -
Mzt 139 13.0 x5t
MHBMA 18.4
(ng/mL) - .
g T=E 1508 1326 8%? g

o2k

1Xt=

1. German-External Quality Assessment Scheme
(G-EQUAS) Proficiency Testing Round RV68
Final Report, 2021.
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@ 2294 AH L S HOIQOPF 35

7t ML

s A1 71 #(IS017025) 1A A4 FrA] 7
‘FdHE vlo]l e RUEHEY A E AT

AAA T AEA g8, FE3e

X (HHEZAH) O S=UFIIF 78 F KS Q ISO/IEC
17025 A3} 2 W 70| R0 Cist Lt 97 AR,
@ SAY HMOZX0| ZAgt BRUAZFLAEAS H7 IS

II S O|s n
LTS s 2

2. FH71% ¢ w518 283 (CAP, College of
American Pathologists)
* (CAP) KS Q ISO/IEC 17043(=3 AIF LB Q31 AN
2 KOLAS ZOI17|2 fF= 7|EF KOLASS| X0| 3i856H=
7
3. 7135 49 Y Nicotine, Cotinine, Anabasine(3)
4, A\ @ud: LCIMS/MSE o] &3 & U Y=H"
AR 2 gL 2ol= BAHH
(KDCA-M-01)
5. Z7717F 20223 11€
6. A3 A& v= W3] 23 oy
FAFNAAA A FFZHAHED) £
24 o]y

2 I

SURAY FRNBIA ATT vpo] 2o}
3 72} 37 AP AR 5 Cotinine 3 Anabasine-2 Z1€
23t Wekom, 71 €] Nicotine 17 Al&ellA] “F=2] &
R ER e EE P T
(3E1). ©]ell, T2k 22 (Random error) 2} 2| A 2 2 2}
(Systematic error)= T-&ste] Al A3 A}
gk AU S AAIBHATHEE).

A1 BA A A AA|, A8 At 2 A& aA
NA AR o] FRAHA o, sl AP
LT Yo R ASAHS AT A, d3IA 9

O.E‘L

4) SEEAY FU7IBOIM ST Az 2t gt
b) SHMaHASANN SH5H A

gt 21 ¢

48 | 2021~2022 EAMohASY 2F G 1M

o] A3k glo] BRIH v, AlEH A&EFA 7s
SIEE 22|48 HAUTHIEI)

H 1. 20229 2H| 2BCAEED} ZIKBEE)
éjf%l-E iI'I?djl_I. AEX 7} al-gt'g-?_l Igle:ljl_I.
o= o= C—HA (iZSD) =
NTA-4 30804 28541 +22 =9
(':';72]”5 NTAS 1272 1012 +1.0  ®g
NTA-6 1419.6 13069 +11 X3
NTA-4 60484 52966 +07 X3t
(Cn‘g}rr‘;”f) NTAS 2795 2789 00 gl
NTA6 640 681 -03 X3
NTA-4 475 545  -07 X3
f:\‘;ﬁ'ﬁ NTA5 68 52 420 X3
NTA6 150 162  -05 X3
I 2. OI2A gftH
210! S
DXOIQX _
(Randon! ertor) THEH e
Q5|0 uist ZERpIo] T += M=A
ROt SHuy, BER
(Systematic error) sk, 4 &
THEOZ 2010| Helop| LIELt MHLE HE 5
HEO| 7tsst 71sH QXL H4
B 3. APHEX| At
. . 51249)
wigs  szEm 00 wRE
(':S‘/):T']”S NTA-4 23588 20757 - 30325 X3t
XS
1. College of American Pathologists(CAP).

Proficiency Testing Evaluation Report, 2022.



jok

Sifjsl HIO|LZLIEE

o

®
@ "19-211 Sl HI0IRRLIFE ZhiE]

A7 B

ZAH(Korea National Health &
Nutrition Examination Survey; KNHANES)+—=
TUAGSAY Aoz TAsI 1998d(171) 5

Ao r IRIe Ay, MRS FHES,
AF D FEHH Aol B HAH AT
AgBAAANNE  BAeEe A BHED
242 RUHYEY] 98 20059 A37]
SN AFEG S EZARE AWHAIE W cotinine
ke SAsa Atk =Y FRIAGZA A=
ANFTRE Y3 JAdHAbe g AdEE
BAATEAS Tl dPal L3 Ak
TP LANM= T AAATEYGANA
NS 28 SN BT W7ol

=
2016 A771HEH wid Fofste] HAPATte]
AFPYIEE) 2 ASYEE ) S Aldska

=
ek

A7

1. AAMZE B 27}
7k, Hla7| @

FATNERAT [FA AR E vlo]2
TA A7)

o UE
1} wzdd] 9 ARG
=AY YA DB DA

Azeh 2w AA 507/

: cotinine TF &

ol
oX
o
N
N

6) 2019-2021(M87)): AgAiEH

. Wzt 2%

TRAZ G G2 iRl AR Bl
Bt tish FAusAdNE dx 24 2 Ad
SJHE st RlugAE dae"olA Azt
FAvsiR s g 2431 Agere <)
AAE B 2A7HA 20 CTAA Ws RS

/\]:]]_ [e)

Hn7|HEE 72 499 AEHS &85,
FAdA AP Aol A= 15017025 AFAFH
LC/MB/VBE: 0|85+ A W cotinine #4(AHHEA
EFA P KDCA-M-01)o whe} 433

H DA B T 7|34 FY3 ol U
£ 50l AA EAstH, AAE=R
23] WHE 2%t A 28 Alole dEvs

H) S35k, FHA S Alddle
JE(10~1H) o2 ST SAHUE Fol=
15017025 A8 AIE 7)ol whet AP AAE
estal, AE Al FRIATHIHEL).

@ N B
- FYSUTA BRRIGORLE] ZAAZ! Hlm Wt
SRQA M FHA(13)/9)

7

@ [dxsE L BEH)
— OFO|AHIAQ| EA= AX(GOH) s HY 2443

oL Oa = o2 m—o To

- 38 5 BM M| WE(-200C)2 7
7

ONFY =)
- SSHoidgd 1SO17025 2IEAIE
(KDCA-M-01)01 2t 24
- dxl i 10444 57t =4
- dME 28] Bt &9
*18l= 1-104, 23l= 10-1H &M2 24

v
@ (NEZTM Yy Y ZnBQ)
- 502H| 21 2015 S U0 TS ABZI
H S RINE B

O3 1. AR ZH BB ER}

. Fee-da 1 49



2. &Y Y| cotinine VA4

15017025 A AIFWH Q] LC/MS/MSE: ©]-8-3
4% W cotinine 4 (AW #H EFATH
KDCA-M01)ell w2} Als A& 213l 200 uLo]
NE(aH)S WEEFE4 (480 ng/mL) 50 uL,
100 uL water, 0.85 mL2] acetones &3 &
w8 ATtk Als U A8t o, 94,
71 9] Hass A7) S8l 10 o1 4 TollA
B 3 13000 r/minC-E 3083t 4 CollA AAE
SHATE 1.5mL etubel] 35 400 uLs ZA 27|
=1 F AN EF7E 408 5 7HEsto
acetone= A AsIATH AA 27t ¢E5H AlEE
LC/MS/MS(HA| 2 2utE T3] thad A7),
Agilent 6460 triple quadrupole)E ©]-&-3ato %22}

2o xHdo=w EA3AT

T 1. LC/MS/MS AH LY cotinine £A4%X74

P UHFZ0E T2 (Liquid Chromatograh, LC) &4
- HBH9S 1 150 mm X 4.6 mmXx 5 um,
oy C18 ZH(E= 55 MBS
- BE2E: 1 mL/min
- TR bl
- ZEHRE 2 40 C
- NSAERYY| 2510
| AUSAEN
. Ol=A A Ol=A B SE&L
AR (min) g ®  (mimin)
0.01 97 3 1
1.00 97 3 1
9.00 70 30 1
10.50 70 30 1
10.51 0 100 1
13.50 0 100 1
» MS =7
- cotinine cotinine-ds
ZSZ0HA|
(CE, collision 24 28
energy)
HHIM QY
(fragmentor 115 115
voltage)
20|z
(precursor ion) 177.0 180.0
22102
(product ion) 80.1 80.0
SO LSS EAH
== (MRM, multiple reaction monitoring)
s HAEE0|28t
Ol=z2fde (ESI, eIectrTospray ion)
25(T) 300

50 1 2021~2022 SCINjSiAYY 2 Hutk 1A

Fee HST FHHA AN PH )
CLSI(clinical and laboratory standards institute)
stolcetelel whe} Ful 7 kAl ek AL
Ao ZAATEY HF 71RoNM HFHHE

A B

A4 Zut

CLSI(clinical and laboratory standards institute)
7hol=gtelel wet F 71| 43 W cotinine?]
Fa1, HA o] ofehy AN 5540
AT o] Aif= FAFIEEAL A187]
(2019-2021) A3} &3 A AW Y cotinine -2
A As2 A AU

1. KOLAS-G-015 =ty Algggel 7ad
FIet RIE, 2012,

o
©
mjo



@ '221 SHHaH HIO|RTLIEE Hz| (mE = Y HAUS

@ (BAKIEA) A 17, 28, A X Bt 24, A

=X| HjA =
re e ANMe|, dAR, gAt 2 B2t I S0 tiet Zxt
FAH) AANEE A AT HAA 2D | @ @A) T L Ao Bas T}, ZHATY
Pab SN JIZ,SEJU EI‘IX7| 1'17(|- =] 6.|_‘EUZHO| HHOH X}Hl
= = = Oo L =2 = o177, = = ooaTl, 1" o
A FA 5o FANH, FARE, TS5 24 Ol =
ovlT ©

Q) (MELR|) ZQSST T2 AYIEY| M| 23

FdHs ATl 282 F JA=F FUILIS (QC) ZALEY| U 51299, -9 ME2| M}
ZAF A971(122-24) AFAHE 17t Cotinine 152 /
FA512- 71 Nicotine, Nomicotire 5 Nicotine THARA
9 dAZol= 5%3 Pb 5 FEEH 6502 = | 1. HAY 24|
11502 gst= Ae FXsA T 7} U3E gia] 2 adRzolt(5%)
I7HrEe] A F =2 E oks 9l
SR 29z FA vho L RUEH B A o) 24}
(V1) 1& (Cotinine) F7)-EA718 2 ey 534 g1 9 24
D 18 Derte Jomcston TR, TOn) | 0 90 % st gl 1920
/ FA 7B EE )N FHT APHS
Fasked (1), A971(22-24) 471 A0 H4 A}
=@, Jo] 93T Y FAANLG Al | AnATT APV A FAA AP Aol A
A FAA P71 #(1S017025) 7152 AARANZE | BFdF E4H(LC/MS/MS) AbeFol 283t
Ba7lee e Fusn o] FANEARA | 2HoR WA
slol e mUE Y] 4TL Fs] s =0
ARt Ao7I(22724) AdRE Aey | U FREER
FAdsdPAs B BozA FHosin 7k A 9 22 E deke fle
91t} 29F FAH ) vlol e mUE Y A} e] 2AL
F71- 471 2 A S8 gR g B4
=xl 2 Aol] gt A} HAs)E fIsted, FAH ] nlo]l
BEUHH(179) AFgell o3k H424e] S AT
EAE vlel e BUEET Ao ARl | 2ax nyg AREe Fust, dyBed &9
Hg AlEA SR B SRS Slehe, Hal A Aol 4] ®45 B (ICP/ MS) ARokol
HE E9718 S T3 A2 s FPL Ak | mgs 2oz wASGL

* SO BIO|QELEY H2|(22-24), HEtsiu

I Q&g 1 51



rE2l AR Hlo] e B Ajgle] Hle] 2viA
AR} AR B 5 AR

. QA 20221 12€9 239, AR A F
Hsf @A

o. F8 AN}

1) AA#L - AA AH, +5, A4 A
=4, AA A, AR, A4 F
4 Sol gk da}

X TEEM: AR FXM(KDCA-P-21)

rJ

g

M @EEsE] BRIM(KDCA-P-20),
QU-ARFae] 202N

H’E

z2 7Y

1. AsE 2]
Iahe, A,

2 Qege] AaE s
2

FEZAE rtdeit

« LC/MB/MSE ol83 & W YSEIthARA
9 PR E(5F) APAZA(KDCA-M-01)

« ICP/MSE ©] &3 &¥ U F5%5(6%)
Al @ A A (KDCA-M-09)

« AERe fFREAZS AAHA(KDCA-P-20)

52 1 2021~2022 SCINjSiAYY 2 Hut 1A

2.

AN E Eat

e

FATN AR Hol e
B A B AN, S B
AR A", - 9% AEwe F
) AR hste] BF AP BNUskch
X EHTRIY SO
AE7 |2 Aoz
CHGHo "239 o1&

DQT
M
I'IO

'234 1SO17025 =AE82!
. 22="24 S=EEH
Al 0 FOICH.

oE
fjo
Jfor
I
rol
—|o|

_FE
AT
Jz

ikl
d
Mo
rak

1. Jongwon Oh et al., 2022. A Simple and High-
Throughput LC-MS-MS method for Simultane-
ous Measurement of Nicotine, Cotinine, 3'-OH
Cotinine, Nornicotine and Anabasine in Urine
and Its Application in the General Korean Poupula-
tion. Journal of Analytical Toxicology.



T E
MEZAF 7ake] T w2 Hrls AP P} 2 AFoAM= BEEZ HHAY gr 9
] ol A =0 ol O x]20 .
A== 9771 S 1733 nx e S &
Felol st gudl oo AEH o g | xllf 4;}1? lf% }i ” ?q o
AMAAI7] 2 AAS AA AAPH S A=
woke] Aol WAL ek Ba), Hga | ) o VAR A AARE 9
9 712 A RE AASATHE 1
=EF9 Ae AERAE =F FF div AA
= AT =S Qo 2= 0] 3 7] 1
EZEol ApolE THA & o o] T&EAHSL A -3 ( SMAS HE )
A == HItol AV e 5 A7) Wi,
)\—luz,\]_g} 51 1:101 ﬂ]LH Liﬁ§7}i o] 5} u].o] [e) ’ LliEl(NiCOtine)
=T = = =0 - . =2L|FE(Nornicotine)
R U H ¥ (Biomonitoring)”)°] 3 = ojof grh

T, vle]l L RUEE AT S
BAAF)E Aol F9 FlEde] =AE
Eold o= gelster] &8 & YA, A
=Zof i A=} Al tig HRE AFsHA

R3BE AAANRE LT AA=E FUHE
sl A ghel glo} AdHH Y 4 QU

T3 7+ AYAR F(Biomarker)E AU WH7P)=
golstnE nlo] B UE T <] /ﬂﬂgg =o)7]
Al FAAS] whAY FAAZ] E AA A
A7] & et EAaljof b, AR ] whet
M A AEEE AAE A Adgste] A
dasdol Stk o], UA =EFH7HE 918l
A= 74x%H Az 27, %4.?— Soll =4, A}
o 71

>

|

7) 3 QBISRO| -
8) YEXi2| 1hy, %S’SZ YO7|= WY, X=E fler JHYUQ| HESHAR!
of2|sfol Mhgol XHZAM F/IEL EFEE A

9) ALH A3 STO| HHESIZLE CHAOY J3h 2145101 Tmo| 24
A7+ 71 S20| MU0 BRI T S0 QS 20| o] E TRl
Azt

. Bl0|EZA|ZE|H(trans-3'-Hydroxy cotinine)

. NNAL(~(MethyInitros

~(3-pyridy)-1-butanol)

6. OfLtHIM(Anabasine)

7. OfLtE2l(Anatalline)

8. L|Z 2 (Nicotelline)

9. SPMA(S-phenyl mercapturic acid)

10. MHBMA(monohydroxybutenyl mercapturic acid)

1
2
3. ZE|H(Cotinine)
4
5

amino)-1

11. 3-HPMA(3-hydroxypropyl mercapturic acid)
12. E(Pb)
13. 7tE8(Cd)
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2w gAlEe] Zasls 57} Aolslag,
FAAS wpA R FAAT Fdoz Qg
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= E2slolhs WARgo] Utk
A, & F tAEE EolEr) Yo} R
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Aol glow, A5 AATReNA AAA D A
Aol 9]'811 0¥ YES Folsjopsih
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AHASEE 9 EE ZUHH H3sid,
HIAEE AV 7Hestal B2 49 As
Ry} 7Pssits o] glon, AxE &

2 A7 R wE A 5028} @)
sl w=E-F54F ABBAT BrhE ol
AT Wolagloz mAol Wt A
AATAANA AR D AA AelAel ola

B AR FAom A Ay x:AA
Bastel sz Pt P58 e
B Ygow &AM ATse g2
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e
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1. Laboratory Clinical Specimen Collection and Storage
Guidance For Lung Injury Related to e—Cigarette
Related Exposures (CDC, 2019)
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2. Improving the collection and management of human

samples used for measuring environmental

chemicals and nutrition indicators (CDC, 2018)

3. Human biomonitoring of environmental chemicals

in Canada

4. Canadian Health Measures Survey (CHMS) Data
user guide

5. MAYO clininc laboratories, metabolite test definition

6. B/ 7|2 MHAZ 22| XIEIN (FEEEfst,
2019)

7. 4HA= W 2MEHO| OrgY Wt O (mEEE e,
2011)

2% 9 (SR
2

10. YSESHLA HAEXIS

7

1. 2oy HOZITS ot HH AME o Aol

HEX|IZ DA (SHHTHetn MeHAQ|sk, 2018)
12. Biomarkers & Human biomonitoring (WHO, 2011)

13. Biological sample collection, processing, storage
and information management (IARC)

14, HOZAE7|H 52 & HAG0 er QAR
(1ISO15189)

15. Guidelines for the collection of clinical specimens
during field investigation of outbreaks (WHO, 2000)

16. Canadian Health Measusres Survey (CHMS) data

user guide.

17. CDC Improving the collection and management
of human samples used for measuring environ—-

mental chemicals and nutrition indicators
(2021)

19, LS| BIO|OBLER T2T24 U MHAIZ BR
(2021). St=ESHALASISIX|, HM47HNMZS
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H 1. S%-E MMKIEE AR
. Y AARF HE
Gl 4=% dE5d AU g7 OAV| ﬁﬂ%%
- Gl FHECE SF YRMES
1 LZE SEAZI1 5540 &4 =22 oF 1-4ARZt  DREEA=Z H,
(Nicotine) - Zt0llAf 207 O[&2] SfRIE= CHAEIO] AIEOIIA LK< TARZE OILK R
AHOZ HiM
- HHI0I EXifots LZeld JECE AMUOIA
, | E2UTE UFENootine)l TS S5 44 STBARE e o y
(Nornicotine) - % IHE0IM 15 LASEQ! HHISO| L2 - ol
LIEZAOIIZ(TSNAs) NNN A4
- HMILHoIA LIZE(Nicotine)2| F 70-80%7 t CHARE(O] o
TE| MY Al 5 a8
_ L ’
S (Cotne) - Lizeol i Al szt 20 sz g (O 2 OO g
CEXNHRE R €2
SI==I\ ) y
e - oI FEMACotining) OZEHE] THAKEI Ak of B-GAfH
4 e - TEH eRo| HIES 018010 LIZEME NVR)S = 16ARZE O 101
(trans-3'-Hydroxy AEEr ® LH2| 24oH
cotinine)
NNAL 18 YYSHEQ HHIE0|LEZAORIR
g (@-(Methyinitos  (TSNAs) NNK| CHARME of 2-4% 2% oLy A
amino)-1-(3-pyricyl - SO SE0ECE ASEM, M BT P 20 LS v e
)-1-butanol) A7 B WU =E T E=E
. CIHHOI Z2IHSH= orzZt C AM-AH
6 (Anabasing) TX|EAR! LITEICHMPO ZXHGEK| 201 XX |= Lhe) 16AIZE OILK A
MAEINET = sol0lm soIx|ER 28
Eto] - CHHHQI)| =XHok= bzt S =]
(Anatalline) - TIKIZHHR} FOIEH] SPOIR SRKEH= EE
- GHIO| EXfShs YZER0|1E JEe=
|__|iE'”E-| anata||ln69| A|_|-§|'J—l|'xo-|% %SH AOHAéi o 2—3A|7|'
8 Neowling || Do SetEtolke DI 25 e PRFOME
Ol marjeier mEEH) OBAIS 0 3 23
EHINE AfgTet O SRIXHE &8
SPMA - EHP L SRR S0 = ARG (IARC)
- —1 dJiot=2X| =H= OF O-— 7
9 (Sp%w] @M1u Effeﬁwrw 2F O-13ARE OAJZH O|LH AH
mercapturic - ¥ R7ISRIE(VOCs)2! HPH(Benzene)2l LH2]
acid) ChARME
MHBMA - B SRR SIAE0] = IARIGHA (IARC)
10 (monchvdrosybuten oM 18 LUSERE 2R OF 12A12¢ 124121 OILH Ak
ﬂ;?;(():avt[ifg ;ciir;y - UER7| SRIE(VOCs)2l 1,3-REHT L2 . e
P (1,3-butadiene)?| CHARME
3HPMA B =P CAE0] M= FARICHA (IARC)
11 (3-hyd | GiAM 35 HYHE=EH= EF oFf 5-OAR BAJZE O|LY AH
mmé?ﬁfg% - 2EgR7| 2RtE(VOCs)el otFE R L2l - o
P (Acrolein)Q| CHARAE
o - TARISHNIARCIOIM ARZOPH 22 222 71580l o, =074y "
12 ) Q= 2B 53 woERR 22 Cohe o vhEow
- BON UHY 2 HEY8E TR 325 B
13 IEE - TAHRISHAMAROOIM 15 WIEEE BR oF 10-304 _ A,
(Cd) - BN V1Y =2 HENE VI E35 LS ol
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HHldE X Fil iE= 248 A4

@ T A U LIZE

=Mz  Z=TH FdE =4

HT B

AIA RA71HWHO)= FHlAlF 14 A7 1%
(TobReg)oll A= HHl AlF2] 54 A& 2 vl=
T =9 F5E AdstH, Sl A U ES=
(TobLabNet)E 53l Hrjdd 7 == 53]
2R A7 Y Folok FA A HiEsEe U=
T2 Aol the 82 2l &2 AA 2 @%L
TobLabNet *H-& xtgulo] 288 4 gk
WHO F<13/ell 44342 WHO TobLabNet 4 3]
QAA o7 A2 YAE e Al 2=E)(ENDS)2
SAE A% FAZITNL| T I E
HHl A 24 v B EESel Fofsial itk
2021 3€oll= HZ AREo] Eojutal = A
Fafjof] s A4 W Y3 ¥ (Nicotine), 2SAIE
(Glycerol, VG), Z=Z# =¢]Z(Propylene glycol,

PG) &4 o] AHE AL, Aaed FA
AN WA= s AUy dAXE
sk A A wek Tl A s
AR 2 e liquid)ll 288t AP= skt
WHO TobLabNet2] 413] 9 0 =4, ZAA]
AESAe| A= AER o7 531l o] & T
AdE g dTEdES IAAEeL A &2 0

2 el g A Ao

Oll‘l

B 2EAIHE gl 48 W YEH,
SEAE, =22
34| T3 H WHO Standard official procedure
(SOP) 115 <= rhdstl e, ol IAEE
150207145 7|8t 2 whEof it
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SAES s, AE71M 4 AEE B4
A7 B4 ol EAUZEZER] UAH,
YA E, zeddsdZe] ZAGH NEE
esta AT V1A sEoE Yt Ax
w2 A2 A8 Ao =3, Usd =%
of o} FAle] dojzEE Mestal FYs]
A3l AHgsh= A U=E HE B (electronic

o
0]5:2%% SRR
48 Agd FhE B0
ZeE, zemd 22 BE oo A% 1t
A2k B AR 714 Sl E T T)(o)s GCRD) S

qEin, E3E YREEEAS o)kl
ARRAL @ 5 Aok B A ot 94

Ne3st7] Aol A-LoA =}

AAE FASSE F42 ANT, weF BY 2
ARy gl 12}2}% A%, BE 71%7}

e e M o i R R M2 i 1 = ) i -
AApgl] Ao 5= 7] v ﬁ%%ﬂw‘“
o= 28] F=o)7F Fasirh A Ak
100 uLE 24 23] HHE3lo] F 43] EASHE
P& AX= d, olw] AP A4 100 uLE
3l geo] npgEs AE 7] 7Pk el ta
Zlte] o Bo] AAE A AT F 9 Fof A o]
ol =4 Flslof stk 1 ¥, 20 mL £7]9

O
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91 5589 99 mLE Yol A=} FuaAY
ooiuA) s WA e Bol Wisle] el
ME 30% o] &7 W HAE +Z23}sh
218 At FAskE RN E S HolLo

%7 GCFIDZ #&A3tA (18 1).

@ A A A= ®HFH
> HXEH W HY2 S T S20M ZepAR
7 D Eafoto] 7| R =2l = 100 UL E710

7|
20 O
b 3712 2289 0.9 mLS 20| B2 =50
£25] 413
v
@ NE 24

p VAT Z=OETI] EME AfSME 2mL HIO|Y0]
21 717124

23 1. MARIYY HReST

n-heptadecane, 2 mL/L 1,3-Butanediol)
olaLeReE BAH A Ay
9% GCFIDe] 717123 e &

SUAE Z2A 22 BHS AW AP
DB-ALC1 (30 m x 032 mm x 18 um)<

GC 28 T2 27|L% 140C (& A

25452 40C /min, HF25+= 250C, HF
SEANAM ] FAATS 402 HAsH o
T AR 11200t AEseAs 424 A=
A% == =8 F, 1,3-Butanediol(ZZ=Z
=28 Z, SgAEe] WrEEed), =94 E,
U 3", n-heptadecane(U Z& & YR EFEZ)
Tl w2 HAEHATH(ED.

FH

. DRI QtAF L LITEI, SRS, T2 S2i=

2x2g ofst 7|7|x

—

GC-FID 717|=¢4

- A3 20IEJ2HI)(GC)

13 DB-ALC 130 m x 0.32 mm x 1.8 um)
 R2E(T) 1 226 C

4l 92 He Contant pressure(1.5 mL/min)
Q4 HE(H|E) : Split(1:50)

T
FSII

Z-
=
=
T
o
—
=
e

- H4E7I(FID)
> 2&(C) : 260 C
> Hy 82 : 40 mL/min
> Air 8& 450 mL/min
> Makeup 7tA R&(He) @ 45 mL/min
> [GC @2 T=Z27]H]
£ EMAIZE 1 15.75 min

By 2EME HERT SININE,
() (¢/min) (c) (min)
140 - - 5
140 40 250 8

Sold AF e ARBTHo FFL FE 33
212 AH 0 A 5o Frletel FYT AP
)

Mo 43 3 weled Wl 7, o) As)

. =2e-gd 1 57
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3) - AR

ZAZ3HA(limit of detection, LOD)= AA| Al@H<
A -8319& e AEvhsd H4& w55 Uola,
A %3l (limit of quantification, LOQ)&= A A

NEHE A8t FF7FsR Ha wEE LI

T3 Hxtol) 3145 F3 kS A
HAZ3 A o 38 F3 7S A

(LOQ)E A3ttt

5. WEAREE AN 24

L= o]
WA AR ) F 28-S WHO Tob
-LabNet Official Method SOP 113} 1SO 20714:2019

WS Farste] AR AAg 2 717184,

FEEd B AASA AR, GC 717184
27 5 IF AR FadEdEd 2484
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A4 Zut

1. w83 A2
1) ol4
Yz ZF93 YR EFE2? nheptadecane
A7pste] 2812l Propan-2-0l& #4813 UE,
2EAE, 2239 SYE, WREEEdo] &
Eg]2s RS0 IS A ol 247 RejEe

e FRAFH1E 2)

Name
=L k-
800 800
£
o0 a0
% = B
s B
s g
a00] 3 > 00
&
| 2
< l B
e o
200 Z 3 E 200
| g 8
&
| | E: a
3 } H 3 3 o - A
e
e
Name
o a0
a0 aa
i -
3
- 3 5 0
i 3 i
: 8 H )
g = S £l
5 & ¥
200 £ 5 = I 200
B e r
b B
| P
| T A i L

B 0 2 14
Mimges

12 2. Nicotine EZ=EZXSTDQ! n-heptadecane® &, £I)
2 A[ZZH|(OF2H)

2) AAA

Nicotine (Back Signal)
Average RF: 0.835044 RF StDev: 0.0412853 RF %RSD: 4.94408
Scaling: None L.SQ Weighting: None  Force Through Zero: On
Replicate Mode: Replace
Fit Type: Linear
y=0.873627x + 0.000000
Goodness of fit (r2): 0.998865
Peak: Nicotine - ISTD -- Back Signal

Area Ratio

025

0.00 T T T T T T T T
00 02 04 06 08
Amount Ratio




Propylene glycol (Back Signal)
Average RF: 0.797069 RF StDev: 0.0249647
Scaling: None LSQ Weighting: None
Replicate Mode: Replace
Fit Type: Linear
y=0.810224x + 0.000000
Goodness of fit (1"2): 0.996233
Peak: Propylene glycol - ISTD — Back Signal

RF %RSD: 3.13206
Force Through Zero: On

Area Ratio

Amount Ratio

Glycerol (Back Signal)

Average RF: 0.547054 RF StDev: 0.0195917
Scaling: None LSQ Weighting: None
Replicate Mode: Replace

Fit Type: Linear

y=10.558953x + 0.000000

Goodness of fit (1"2): 0.995649

RF %RSD: 3.58132
Force Through Zero: On

Peak: Glycerol - ISTD - Back Signal

37
2 24
i
o Pl |
o
2
< 13
Q T T T T T T T T T T
0 1 2 3 4 5
Amount Ratio
HAS Ol TN
8 3. SHEMS et 8=

(&2l mg/mL)
= A EE LOD LOQ
LIZEl LIZEl 0.08 0.16

o=4d =22 0.9 1.8
SOHA|
=LME 0.4 0.8

ot AAAY: 2021.6.8.
2t ARA UE

D AleF 8l 22, HzA]

&= Fo5Y
-(-)Nicotine HESE
Glycerol BHEEE
Propylene glycol BHEEH
Propan—2-ol A EH |
n—-Heptadecane HWREEZSH
1,3-Butanediol HWEEZ=E
distiled water HEF=H
RAA FIRALR
WILLIQ DRECT At 2
EEXM(Vortexer) o =g
Tip, = AERY, A=A
sample tube Nz ZH|
2) 2F=4
Glycerol,
L
see VO gy we
(mg/L)
Blank 0 0
STD 1 1 200
STD 2 5 400
STD 3 10 600
STD 4 20 800
STD 5 30 1,000
. Fe%-du 1 69



%: GC-FID (&% o|&3} 4717} A2e
2AT A 2 20tE T a)

GC-FID 717|=¢4

A3 20E T I|(GC)

: DB-ALC 130 m x 0.32 mm x 1.8 um)
RE(C) 1 225 ¢

71X 4 He Contant pressure(1.5 mL/min)
DEHIE) ¢ Split(1:50)

QIJ[E

Er

VVvVYvVv
-IHFIO-IHHJ‘E

1S

- 4Z7|(FID)
> 25(T)
> Hy 82 1 40 mL/min
> Air 8& 450 mL/min
> Makeup 7tA Q&(He)
> [GC QE m=z 73]
Z 247t 1 15.75 min
sl N BT FXIAZE
() (*C/min) () (min)
140 - - 5
140 40 250 8

260 C

45 mL/min

ok Al A3 HiA
2144 (Linearity), A3 /d(Repeatability), <4

(Accuracy), 824 (Precision), 7 & gH|(LOD),
AEFTA(LOQ) T2 F4H AT

e BHEE AEsE o= 2185
AT FEH QoA R? 099 ojato = kel
HEATHCV) 15 % WA oM, A2
+ 15% =2 s

2
rat

alw

4) A4zt

@ FAIEY AA AR R

b FRIE L QAL JhE M AR01M X3 AR
S| FRBII0] 7|E Q2 &0l 3 100 L= 270
27|
20 O

b =712 £E89 99 mLS 20| 2 U2 5lof
555|442

v

@ NE 24

b JIAIZOIE T BA] KISME 2ml H0[o]
27 717124
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1. WHO ToblLabNet Official Method SOP 11 :

Standard operating procedure for determination
of nicotine, glycerol and propylene glycol in
e-liquids.

2. 1SO 20714 (en). E-liquid - Determination of

nicotine, propylene glycol and glycerol in liquids
used in electronic nicotine delivery devices—
Gas chromatographic method, 2019.



@ SOl LY Nicotine EIZFEA
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A, SRS SRk ole 717t
WA s AR 2] Bl i) 2t
4, 87, AAY 25 FIAHN AESES
Az AR olguje] HA Ee dRE AXD
A2 gtk =3, A gy gl AEelA
F2Y 229 HES ¥y

B T AlFels ghe ks felledol
o] vk FAgul= 7Rk A= B AR
oe s A HEFOR IR AR

2

m
o
)
N
a2
o
of
o2t
o
PN
S
>
ol
ok
N

(o]
%
>
rlr
§2
flo

WHO gl 7417 2@ SHFCTOS Amst
Z4o] AT PRYREA ATeE TE
TR APAIES ANl A4H 02 B4
Gz Agos melgul v Usel I A

AAAE vieslo] og EETAshilo] 2gai%i

1. EEAEY 38

S d 3 A4 9 Nicotine Al FHANY E&
"2k WHO TobLabNetoll 4 AH8- 521 “Standard
operating procedure for determination of nicotine
content in smokeless tobacco product & A=
2748tk WHO TobLabNeti= = Al &1 3t3]
Wl 71724, Nicotine54oll thek SOPE A&t
FE78e HH o= 8k itk WHO TobLabNet 2
718E0] ket =ET A WS H 83k

Tl AFNA UaE s SH5ATh

71 A2 E T Z = Nicotine &l o}
A3 Aol Hojua Wt e} Eolw
=gk Holu ke SN0k she AR o =A
ARgBE71e Zgalt olol we} B3 o]23t AE7 7t
H2E 7] A 22 opE 8 Z(Agilent 7890B GC-
FID, oJs} GCHD)& 483t FAeHl U] Nicotine<
dgHoz BAsAT el Es B ==
AZFu AlE F9] Nicotine $#2 n-hexane .=
T HREEFEL S AHE3t GCFIDE
t S783% o] HS e TR 'l

of 48 7lssttt.

£

> e A
f JJTT e

=

2. NE AXE

Coresta technical guide N°11°] W} FF54A
HHl AlgE 20C(R7IZE Ba A 70C)2 2
akal 23} A 4C oA F&3] sis T AlEs
Z315 93l Al AA A A2 £ 1)TCollA Ha
2A17E o RAEte] 23AIRIT

©
)%

A

l

FFEFA 4V ST, =
972, RS o) gttt BE

NF T FHa ndHe| 7 APAE] thal FL7
Asl FLSA EFTeE 23442
gl ASE 05 ~ 20 g FAE 431
Yo F Diwater 20 mLE W] FE3I]
o 40 mLe] FE8E il F7H=2 10 mLeo
2 mol/L sodium hydroxide solution< %7}t
FE 8715 M2 22 F awr|E ol &3
(60 £ 2) w3t EZct HHIE Lol 08T 2
WA sk FEent w2 Zelske] 045 um PTFE
IHE FHANA AAGS vtoldoll A ot

GCFIDE A3t 1™ 1).

Ll
=
=

aH

47 o2 N
e 1o
2
o o
o
e
mg jus)
o

N
)

o
N
=2
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® FHEH FH|
P ASA 20 (22 + 1) T, AUSE (60 + 3) %=,
FOEHIE MO 2ARE S0 A2 (22 + 1)TCON =3t
(~Zt 12%)
7
@ ME F=
P ZESARFI 2HEEIS 05 + 2.0 g RPAS SX0610]
ZtML7|0 =0t Di-water 20 mL + =0
40 mL + 2N NaOH 10 mLZ 8%, r&E7|2
(60 *= 2) min wtt
P> 712 U H=20] 20 min St YXIAIA
HEoH0t 225t XY = "0”’&*(4 8)C HIHZ|CH
24N|7t &EK]]
7
@ Az 24
P == Z7|ZEH HHAZ 0.45 um PTFEEZ TE
= ZM 2 mL HIO|Z0| A 717124

O3 1. HXE|LE BRISEx

FAEg W UEdes Z71E4skr] A
131} 1—1:} 74340 CP-
WAX 51(25 m, 025 mm, 020 yxm)< AHE-3} 1,
GC L2222 25 170 T A3}
AR 10201 A< 91 itE=2
n-heptadecane°©] MA HEHI It go=

4352l Nicotine©] ZE HATHE 1).

of

o

H 1. A W Nicotine 242 I8t 717|1=A

GC 7|17|1=24
- A
> Z&H : CP-WAX 51(25 m, 0.25 mm, 0.20 um)
> = 2=(C) 1 270 C
> Zg 95(°c) 2170 ¢
> 287|4 Q& : He 1.5 mL/min
> = EE(HIE) : Split(10:1)
> ¢ 20 0 1 ul
- 4&7|
> 2&(C) 1 270 T
> H, @& : 40 mL/min
> Air £ 450 mL/mm
> [GC @& D=7 & 24A1ZE 1 10 min
2 2EHE FHE2E | RAAT
(T) (*C/min) (T) (min)
170 S 170 10
62 1 2021~2022 S Mok sA 2 MutE A

4. fust 4P 2 AREA

A @ S (verification)= 913l EEHHE

NEE B8 453} B FASIGE fE3
Pme Muy, A, AW - RRE A% A
Solgit.

1) A=A (Selectivity)

S
i
B
5
D
ol
o)
QO
a.
[0}
@)
QO
i
©
[
o
g
o
o
=
[0}
2
o
i

‘ﬁ’?ﬂ'ﬁ]ﬂ ?_]ﬂtﬂ 4 o] ‘ﬁ(Method of least
squares)©l| &3 3724 Foll SAHAHAE At
o, o] wl R*gkol H4 0.990]%0] HES
st

B rUlO

3) A&A(Accuracy) + A9A (Precision)

A (interday)°l] = =

e A2 AU EFEEx }(RSD, %)= JERH AT
S AldHEA )l A
AT Qlol 71718438 Aas A AT



ZAE3HA(limit of detection, LOD)= A Al@H<

Hgatols el dErbsd e w58 Tl
A %2 A (limit of quantification, LOQ)& A A
NEHEE A3t A e Ha v Tt
WRAESIA L of 3u) A=rt AgFAR L &
T Atk A=7Fed F5 A E00 mg/mL) 770E
NG A F ZHste] 7@ Wjo] 3143
F& 7S AEIFA(LOD), T HAZ A 35
w3 e AFIALOQ)E Attt

5. ylRAEE ARA 24

7 oY

WA R AxpA o] S=8U)-8-2 WHO TablabNet
SOP 12 *PH< arsio] Alg dAlE] 5717184,
Fast d9 2 AREY 23 so= TSI
x4 2 ARG =AM H(ERE Ad 5),
2 HE, HE7RE 5)
TS EFE E4E o BHA
a1, A2 A= ot
{7} 2] 47&%‘3‘19] %E(mg/L)Q} -1 (volume)
! 283 FHl A (92 mg/g T E AHESISIT

5 YRAg

wa, _1>« 4y o
ol
ol
i)
£
'z
o T
ol
2
K
&
_YE

m, XV,
" m, X 1000

: Nicotine & =(mg/g)

- mg : AN FAEA Nicotine &% (mg/L)
- Ve : AHBEHE FE99 (mL)

-m, : A FAIES] A (g)

1. 83 4¥47

1) A94

FAGu A filter & A AT YA oS
Nicotine %9 1000 mg/L FE=5 3 7}3514

NeE BAsd BT 1Y),

400 A 400

200 g\ 200

y=876.28x +10.15
RY=0.9998 .

800

nocotine{mg/L)
@
=
=)

B
=1
=1

200

0 0.2 04 0.6 0.8 1 1.2
nicotine/ISTD ratio
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H 2. BEROEH 459 5 U 2. SAYSIAEAL HEAGHNE FALA up
Lz E"-'—S? Axzt =X 7F AlZ: FA=H] Ul Nicotine 33 £
= ° (mg/g) (mg/g)
’T (mg/9) . Ex¥3E: KDCA-M-12
HZ=SHHCRP 1) 8.0 7.40 7.82
o]l
AQTCHICRP 2)  12.0 | 1058 10.14 o AR 2022.12.22.
HXTFLNCRP 3) 17.0 1654  16.21 2 AR ye
MCHICRP 4) 9.0 9.03 9.12 D Ao @ zah )
B3 U MET 2 ¥us 8= zo5Y
=2 8= RSD HELCIHH(CRP 1~4) BEREH
e (%) (%)
HZ=CHH(CRP 1) 08 15 ~(-)Nicotine Bxexs
SaHHl(CRP 2) 85 0.4 2N NaOH 2480 TF|
ZAXTZHH(CRP 3 95 0.6
u ) n-Heptadecane WeEEE=H
MW=CHH(CRP 4) 101 0.4
n-Hexane 2N XA
A - A= REFAEH 4F T HEe distiled water HEEE
Sajj o] A3t 98 %, RSD 1.5 %0|Q1, 583 A HAD
Sujl= A3t 85 %, RSD 0.4 %01, Azx= (MILLI-Q DIRECT 8) -
dul= AE % 95 %, RSD 0.6 %ola, e ZEIX|(Vortexer) Fx| 53t
= g% 101%, RSD 0.4% o] JATHE 3). Tio, Ty AHTM.
P, A= NEES|
4) A& - AFIA sample tube A2 ZH|
AZo] 7153 9 w521 50 mg/LE 4 0.45 um PTFE ZE ANZ A
Aol Zqlaie] 78] W8 24 Fal 7 Ao
EFHAE oA Nic‘otineQI AESHA 2 A= 9 mzEa
SHAIE 4= T A& 0.02 melg, A #3HA|
R
0.07 mglge] ITHEE 4), po Nicotine
(mg/L)
H 4. Nicotine2| A5 H25H Blank 0
D 1 50
=N | Zmp | mR | mEx 25| mued >
g (mg/) (mg/) (mg/L (mg/g (mg/g STD 2 150
1. %45 STD 3 250
2 o4 D 4 500
3 542 5
4 | B41  BA2 | 02 | 002 007 STD 5 750
5 %0 STD 6 1,000
6 | 543
7 BAT
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3) #A4 A

ZAuE: GC (A Z=rtE 2 )

GC 7|17|=A
- T
> Z3H : CP-WAX 51(25 m, 0.25 mm, 0.20 um)
> ¢ 2=(C) 1 270 C
> Zg 95(°c) 170 C
> 87|14 Q& : He 1.5 mL/min
> F¢ E':(HIE) : Split(10:1)
- 4&7|
> SE(c) 270 C
> Hy 2 40 mL/min
> Air 745 1450 mL/mm
> [GC @8 &=z = 2MA1ZE : 10 min
2k 2kds | B2k fAMRE
(T) (*C/min) (C) (min)
170 S 170 10

4) A4zt

® FoEH FH|

P ABAM 2 (22 + 1) T, AT 60 + 3) %=,
SHEHE RO 2ARF S2F AR (22 = 1)TOoN

Zsl(~2l0f 12%)

D
@ 4B 35
b ZEURI SOIEHIE 05 + 20 g S (0]

ZM2710f GOt Di-water 20 mL + FE20H

40 mL + 2N NaOH 10 mL2 2%, XIg7|2

60 + 2) min wtt

P 2712 U A0 20 min SO HXIAA A=
Hor F2St XHE & HH(E~8)T ER{HD 24
AlZh 2]

—~

7

RS
% 27|22H HM™HYS 0.45 um PTFEZ ZH
ZM 2 mL HEO|O| |A 717|2A

®
>

Joir z

oh, Al &S BYA

2144 (Linearity), A3 /d(Repeatability), 8 <4
(Accuracy), 444 (Precision), < 3H(LOD),
AEFAA(LOQ) To= FAH AT

AL HEASFCY) 15 % olUigom, F3ie
7z FZolM+ 15% 2 gelsth

AYEA - AUEE FETAD 4T F Hee
o] A= 98 %, RSD 1.5 %o, &
A= A% 85 %, RSD 0.4 %1%, A%
= A= 95 %, RSD 0.6 %003, A=
gu= A= 101%, RSD 0.4% oAt} =3
Nicotine 2] 7&%6& Al 0.02 mg/gol™, A=A 0.07
mg/goltt & A e EFEES SRl

ZAsfaL E%%@ a4 24 A R eEEde

Fulg ol g3tel AysuA s

1235

1. Smokeless tobacco: Health effects, Center for
disease control and prevention, https://www.
cdc.gov/tobacco/data_statistics/fact_sheets/s
mokeless/health_effects/index.htm)

2. Smokeless tobacco product: health information,
mayo clinic, https://www.mayoclinic.org/healthy-
lifestyle/quit-smoking/in—depth/chewing-tobac
co/art-20047428).

3. Smokeless Tobacco and Some Tobacco-Specific
N-Nitrosamines, World Health Organization,
International Agency for Research on Cancer,
2007, volume 89.

4. Impact of Smokeless Tobacco Products on Cardi-
ovascular Disease: Implications for Policy, Preven-
tion, and Treatment, Piano MR et al, American
Heart Association, 2010;122(15):1520-44

5. Nicotine and smokeless tobacco. N L Benowitz,
A Cancer J Clin. 1988, 38(4):244-7.

6. Nicotine absorption and cardiovascular effects
with smokeless tobacco use: comparison with
cigarettes and nicotine gum. Benowitz NL et al,

Clin Pharmacol Ther., 1988, Jul;44(1):23-8.

7. The Reasons for Using Smokeless Tobacco: A
Review, Solhi M et al, Iran J Public Health. 2021
Mar;50(3):492-501.
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[ =]

e FEFFE ZA] A8l AT AR
7, S 7153k W), 24 ALl sk
FAT, SRS BRIL A A | o oo S A SR AR
U] SR RO R sl 9 ) e xse | ek Aol AAE AASE 26 et
59w WAY 22 22AY0) Aasee | 1 g FARM FANWNE 71 5TTH0.01 g9
Azg dnz Ao HA) Tt YRS Azg | BHEE AR IR, o8 S50 + DCUA
AFS TATE wY, AE B T AEeln | HUFL AFE ovel YET o8 B vE
2% 240 FYBL B} o) ) FRFe | F A AT 7153 3N £ 058 T
Usiglo] o Wel $EH1 FFHES sk d | IR £k 7 AlEl o) 1o 3 v
dF= = 7 A 3A7F + 058 F, 2804 A8IL 20 gl
WHO TobLabNete] FAEH|dESH AT Zul G2 A AS I G A Eol A oF 305-Eok

Azte Mgt RAg ) $RIF A

W A E vhEsta d,

7 LI ¥ e

=

1. 22AdEY 38

ST AR FAEH e AR AARS
FFH2}4= World Health Organization Tobacco
Laboratory Networkell 4] A& =<1 Standard oper
ating procedure for determination of moisture conte
nt in smokeless tobacco productsS ZAHE 2+ 8t

At

2. Alm AAE

Coresta technical guide N° 11| e} FFF-A )
Az 20 CE7IZE RAA] -700) 2 BRasia
z3} A 4 CoA 83| slsA7Ith A= 231=
8l Al AA A AL (22 + DTollA 4 243
S Bysto] 2AIXIT) ZF Aol ol zshd
A ASE k05 ~20 g A= HES #dsHA
E3lslo] FRe) eBELew= (100 + DICE AAs)e]
ANEE 97 A H4 AR 59 B
257} QSR A FRIg.

& FAIske
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ooz WANZIT Al 23 HAo Y=
ME o] EAW)E ATHO0L g A= 7] 2),

7 AE el gl AL wEs

® Do) FH)

P AR EE (2 £ )T ST (00 + J%=, FHEHE
EOf= 2ARE SR AR (2 + 1)T00IM =8t

7

@ Nz FAH &3

P EMX20A RS AXSH SETFAL 2
(Wn)E EX5t11, X35HA|71 2HLH A2 1 g
FAE FH5IH FA(WH)E 7|58t

> 100 T 220 FAEH A=E 1 3AZH St
JU2 =L

P At =, LEUNM HE0| SHUE SY BAE
Mol HIAIAOIEOA 302 =2t =20
HZIAIZITY.

P S FAO| U FAFHS FAW,)S HT

a8 1. HXEEE BRISER



1. A%

el

A3}

AT o] Q8- WHO TablabNet
SOP 134H¢ 1ate] Al AA T 2 Al 254
A%} 5o THHYL 5 Aol WE 0B
27 5 ARAGEe FAnN LG Pr*—iﬁwéﬂ]

SAl g sl Wb et lth e AL, A A e
ofef A7t %01 Az A, Fo w}f Tﬂl Lk
2po| & o] g3 R S % T2 A=EtTh
W, — W,
M%) = =, <100

oo of
=
>,
it

g
N
T
T,
)
>,
@

BER AT 450 SR B Auge
53.2%, 50.0%, 8.0%, 24.4%E YEFH Ao Lo
Ao - AU EE 94~106%, 1.6~2.5%E YERN AT

ot AAAL: 2022.12.22.
2 2AA WE
D Aok B ZAp, BA|

g= T84
H= fHi(CRP 1~4) HE=H
pH meter pH &4
pH buffer pH B3
SEEA Az Ax

e ANz A
HIAIAHOIE Az 78t
[l ANz 28t

2) N4zt

® FaHEH FH|

P AR 2 (2 + 1) AHEE (60 + %=, FAHHHE
KO 2ARE S0 A2 (2 + 1) =8t

7

LT o o—l TT—oo OHA
= TTEY mEYO)  AFUN
GiZ=THCRP 1) 567 53.2
SEIHH(CRP 2) 53.0 50.0
AZTHHI(CRP 3) 8.1 8.0
Y=HHH(CRP 4) 23.0 24.4

@ Az 7H 5%

P ZMNSOIM Mot Hxet SLEAL FA
(WnE S35, R3AZI SAEE AR 1 g
2AE 50 FAWL)E 7|=8t.

» 100 T 220 FAFH A=E E101 AL SO
= =Lt

» 3AIZE 2, QEUAM ME0]|
X|7Hotl HIAIAHOIE0IA 30
AZIC},

=1}
=

|'-|E mun
_0,_

>

ol
gl

Ao QU= FAFHS] FAW,)S HT

& (%) RSD(%)
Ha=EHH(CRP 1) 99 2.5
SEIHHI(CRP 2) 94 2.0
AZTHHI(CRP 3) 100 1.6
Y=EHH(CRP 4) 106 1.8
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ol Al fa3; BiA
BEFAE 450 R SRk A
AlFH(CV) 15 % oliRoem™, A4
Lo+ 15% % &Rlstth. E=FAEH 4%
=gl o] Ak 99 %, RSD 2.5 %011,
R GE A 94 %, RSD 2.0 %°] 3,
= A= 100 %, RSD 1.6 %01 1L,
Gl = A3 = 106%, RSD 1.8 % ©]3ith.

o

o ofy of &
ey
UH

15
rr

1. Determination of Nicotine, pH, and Moisture
Content of Six U.S. Commercial Moist Snuff
Products, MMWR, CDC, 1999.

2. Analysis of Moisture Content (Oven Volatiles)
of Smokeless Tobacco Products, CORESTA,
STS-CTR Moisture Content of Smokeless
Tobacco Products, 2014,

3. Quantitative measurement of harmful and poten-
tially harmful constituents, pH, and moisture
content in 16 commercial smokeless tobacco
products, Selvin H et al., Regulatory Toxicology
and Pharmacology, Volume 133, August 2022.

4. Changing smokeless tobacco products: new
tobacco—delivery systems, Dorothy K. Hatsukami
et al., Am. J. Prev. Med., 33 (2007), S368-S378.

5. Estimation of available nicotine content of six
smokeless tobacco products, Henningfield et
al., Tobac. Control, 4 (1995), 57.
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:
£9, W), WAG 28 FIAY0l AgHEs
AzE AR Qo] A EE AR E A=

ob
Ir
Fo
0
N

21 % ot
WHO TobLabNete] FAEMAEZAH A+
Ane A gstel T Y pHdol %)

w2 A4S rpstaA Fo,

o7 L ¥ wy

=

1. &
T Ao FAEH pH AEAHAPE
FFA A4 = World Health Organization Tobacco

Laboratory Networkoll 4] A8 5<l Standard

>
o2

a8 48

operating procedure for determination of the
pH of smokeless tobacco productse <A = 2+

Skl

2. Alm AAE

Coresta technical guide N° 11¢) w2} EFF-A
il AlE= 20 CE7IRE BaiA] 100)= Basial
Z3} A 4CollA F33] el FAIXITE A me 235
L3l Al AN A A2 @2 £ DColA HA 241K
& Basie] 23ARIT. ZF Aol el =3k
AT ASE k05 ~20 g AE HES UM
E&3sto] FMlgh.

pH S48 fla FAa A8 1g FAE
ol NZtEg T Ytk Fgka3e 20 £

AN & FAgu) A=) pHZ 608 ool

24T PZo] 2 felekA ke 7

9~ Whatman

paper No. 41& &3 A#stAY} B a3 3¢
10,000 rpmoll A F3+ =2 AR gI BE

pH 342 Q0~25 + 1) T2} o] deollx s3fs}o]

L= /1S5 pHE 254 oI5 F AL7HA

BRI AZo) pHE 158 402 wEgo s

AalloF k. 147t B2k 48 243 BAe

AHEEEA, S Abol 2] pHOllA 3 &5 A
k= 030tk 34 A & A5S S/HTFE 471

7 Azl ol g9 e W

fo
re

T 1 69



At 2 (22 + )T, AEE (0 = J%=, FHHE
R 2ARHE0 AR (22 + 1)00N] X5t

¥

@ A2 24 53

D BRI SO AR 1 g SIS SH5I0] 2o}
100 mL AZiZapAdo) gery,

p AT (20 = 0.5) mL dwE E11 of 3027t

s25| 50| Z0,
> 2t NZO pH 5% H, § IS 342 W20}
> 4 20| pH AEZAOR pH HIS HHH S

24 wore| AlRSl phie Z3ect
> 2t ARO C3h Io TS wr=sict

¥

@ Alﬂ ‘='k|
P 53t 3 60 OlLfoll AL A2 pHE S it
b MZ ZaAds 202 O WG 80| A

E=2 311 Whatman paper No. 41; =

OfobALE LR AL 10,000 romOfA] B2 =2
HHZ ettt

» =25 VI=ofl pHE A4F Olot & AR =8
SITH20~25).

P 2t AN29| pHE 1568 7H4QR HIEXNOoZ &J

23 1. MARIYY HReST

A ZAd}

WA A3k 8 -8 WHO Tab-L
abNet SOP 14WH & #aste] A5 A e
NEEY 23 o= T743H3aL, pH PEY]
Aol mE 21 T RN FAHEAA

sk g A
Aol AT

Al 5A A sk WY

pH PIE7] & °] &3 pHE

EFTAT 429 pH A4S 7.5, 8.1, 7.1,
598 ehglon, Jast guwe] WelE
7}

}2} 88.8~105.2%, 0.0~0.3%E UrEPHO“jr
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B 1. BE90EH 4590 pH S5
gn  oEY BEEY aag amy
HZ=ZHH(CRP 1) 8.4 7.9 7.5
SEIHHI(CRP 2) 7.7 8.1 8.1
AZTLHH(CRP 3) 7.1 7.0 7.0

YW=EHH(CRP 4) 6.2 6.0 59

B2 mee 2 BUs

== Pl RSD

5% %) %)
HZ=ZHH(CRP 1) 88.8 0.3
S2IHH(CRP 2) 105.2 0.2
HZIHHN(CRP 3) 99.0 0.3
Y=EHH(CRP 4) 94.4 0.0

Y. EA¥3: KDCA-M-14
ot AAAL: 2022.12.22.
2 AAA WE

D AleF 8l 22, HzA]

At T84
BZESHLHI(CRP1~4) HESZ
pH meter pH =X
pH T=EH pH B3
distiled water Al |
Eas HERA(MILLI-
- gllRE%Tl'l(g/l)lLLl ’ Az 2
fe=ra=b INEREN
EEM(Vortexer) o =g
Tip, TJZ NEREST]
sample tube Nz ZH|
0.45 um PTFE ZH INEREN




2) Nt

AR P (2 + )T, HHEE (60 + %z, FREHIE
O 2ARE SRt A2 (2 + 7)o =8t

7

@ ANz 2AH 53

P SR P Al 1 g FAHE FE
100 mL ¢fZZ2A30] 2=0.

» 22230 (20 + 05) mL d.wZ 211 o 3027t
25| 250 ELL.

»axﬁﬂmzﬁﬁéﬁ%

Solod FAHIE0¢F

o
Ol
=il
4>
KU
o
o
il

4 5 ”ﬂH AIEOI DH% ZRIL.
> 2t Al=O0 CHafl 2 18

njo
1
I
ol
il

7

OJ2fs AL fmo°f 42 10,000 rpm01|k| =7t &g
A2B|BICY,

p 2= J|=5H1 pHE ALK Ot & X27KK| &5
SICH20~25C).
> AIEQI pH= 168 770z HiExoz =X

oh, Al &S BYA

EEFAEH 459 pH 47 AL
HEAT(CV) 15 % olWid o, FFAd2 2t
FEA L 15%E Gt xEFAE 4T
= HaEFeEg e AF= 89 %, RSD 0.3 %0131,
HSaaElE A= 105 %, RSD 0.2 %ol 1,
AzFZE = g% 99 %, RSD 0.3 %°] a1,

15
rr
s
=
rr
>4

8% 94%, RSD 0.0% <]}t

2
rat

s

. The Central Role of pH in the Clinical Pharmaco-

logy of Nicotine: Implications for Abuse Liability,
Cigarette Harm Reduction and FDA Regulation,
Benowitz NL., Clin Pharmacol Ther. 2022
May;111(5):1004-1006. doi: 10.1002/cpt.2555.
Epub 2022 Feb 27.

. The pH of Smokeless Tobacco Determines

Nicotine Buccal Absorption: Results of a Rando-
mized Crossover Trial, Jess Wilhelm et al., Clin
Pharmacol Ther, 2022 May;111(5):1066-1074.

. In vitro study of nicotine release from smokeless

tobacco, Nasr MM et al., J AOAC Int. 1998 May-
Jun:81(3):640-3.

. Nicotine Absorption from Smokeless Tobacco

Modified to Adjust pH, Pickworth WB, J Addict
Res Ther. 2014 Apr;5(3):1000184.

. Formulation of smokeless tobacco products with

a wide range of pH to study nicotine pharma-
cokinetics and pharmacodynamics, Hoag SW,
Pharm Dev Technol. 2022 Jul;27(6):646-653.
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©® FUH B A FRIH Y L HREA

1. 53 : WHO FidfdvES]a T8
(WHO standard official procedure 11, ©]3}
SOPIE ©l &3 = A& <1 e
Wgol M V=R, z2dudgelZ, SYMNE
B S Aoz A e §d

A AR 714 u
2. YA: "21.06.04. ~ "21.06.07.

3. B4 = Al A A (e-liquid)
1170 A&

37 £7106), £EQ), Q)

4. BHAPE: U=H, SgAE,

[H

A=Y=

X UZE WWEHEZEZE, n-heptadecane, PG,
=28ME WEEESE, 1,3-Butanediol

5. BAuY: JlAawrE 19GOS o ed

448 54 A%

@D
S
=
X
©
W
N
X
—_
('S
ESS
g
o
>
Rl
o
ol
ol
2
H
Q
@)
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H 1. TR A L HEE, D23H=EE, S2ME
=42 flet 77|1=A

> g o GC A =Y

D> U 1 uL

- Nicotine, PG, VG

> & DB-ALC 1(30 m x 0.32 mm x 1.8 um)

> F 2E(C) : 225 C
> 287|H| R4 He Contant pressure(1.5 mL/min)
> 0 DC(HIE) : Split(1:50)
- @=7|(FID)
> 2=(C) 1 260 C
> H, 82 : 40 mL/min
> Air £ : 450 mL/min
> Makeup 7tA f&(He) : 45 mL/min
> [GC @2 m=ZJH]
£ 2MAZE 1 15.75 min
e | 2EHE FE2E | |
() (*C/min) () (min)
140 - - 5
140 40 250 8
a 4
WHO SOP 11 A 83t] oAl Awjj=
e olakd AAT AE 5L EASUT
Ay A og W UmE, 24,
zzodagEE S SASNY 1 A,
MGy AR o] Mg W YsEle] HERE 061

(22: mg/mL)

= 42 AN UYIH 3 UYIZEH 1 LIH
LIZE 0 5.4-6.1 5.4-6.1
o=Edl

SR 314-512 | 452-585 | 360-581
= =

EELE 461-510 | 430-511 | 490-661

EOX=

1. WHO ToblLabNet Official Method SOP 11 :
Standard operating procedure for determination of
nicotine, glycerol and propylene glycol in e-liquids.



® Y T SHTHY L MEea

=4 I H2 g ¥ET o ¥

1. 28 : WHO EHladAvES T B2/ T & g(?:)E I?JZ)D
(WHO standard official procedure 12-14, EZooiTiy 08 15
o]3} SOP12-14)E o] &a = A% mlF= AERE A 99 3.4
HH ZF2ONUS) A 4o YA AEHE B 108 37
AU %??} A e FAHNAEA ATHE C 86 0.6
7€ SR AEHE D 91 5.0

2. YA: '22.8.22. ~ 8.30.

3. BAORE U AT B EE Sl 2 246NUS) TETFY] AUEE AE AEFE HAE
4% Z 3t —’Fl"i:s:}%k —f"li"é of thate] REE- 5783}

5. 24ur: (DSOP 12) 7txdZvtE D

(GOE °ol&d U A4, Q(SOP 13) | g3 Ajm ALA 45 22512 9 Moo
FAgn S 13 FA=SA, SOP 14 _
TEEE W AR AST, O ) 55 SEEY%) | HU=%)
pH HIEI7]E ©] &3 pHEA
HEFAEHH 53.2 2.5
AHHZ A 12.0 4.9
74 EI.
AEHHE B 10.8 2.5
Tl FHdEE AF T B s AHHZE C 29.0 0.8
HaeEi 272 4F9 UIH", 8, F4 ATRIZ D 43.2 3.6
o] &E5(pH) TS AT EEFAES}
SYg SOP 12-14 E—’f’éﬂ/ﬂﬂ Yos 3y G20l LEE(p H)«] AUEE A8 AZLz
atom UzRle] Ae, A% v = ol ang,],g_- B2 5]

b
ool
r&'ﬂ
o)
X
4 J[N
2L
2
=
ol
o
&

H= 90104 ‘ﬂ*ﬂ—l‘)ﬂ/‘i E‘r"b?{ HE LEF Uit
(§£4).

E 4. Ao ARA 439 pH U HUT

T o= | om = P EEE0)
o (mg/g) (mg/g) HEFAE 75 03
HESFHEH 7.4 8.0 AEHZE A 9.1 0.1
AEHE A 19.0 18.9 ATHIE B 90 0.1
NEHE B 19.0 20.6 B C o x
AEHE C 9.0 7.7
AEHEZ D 12.0 10.9 AEHE D 104 0.1
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@ 1SO17025 7[EfME ¥ HIZZ0K02.008) LiFY Tz

71 ML
1B ZANER AQAe] FAn
9 gy HRE T A Bobd AU

AN B

2. A (Ixh) 2022.6.3.(=) ~ 6.29.(5),
(22h 2022.9.23.(=) ~ 9.30.(=)

3. g 150170258 Q1AW F JEA & 2@ AE
F0}(02.008) A F-A}

3. BAgE: ) e U nicotine ¥ B4

4, BAuPE: [KDCA-M-03] GC=
filler W Nicotine #23*

* WHO TobLabNet Official Method SOP 04:2014
(Standard operating procedure for determina-

°o]-&3 HH

==

=
K3

tion of nicotine in cigarette tobacco filler)

5. 23 WA7|E: EAEH 7] S AT E KT
RDC) #=zzt3 Hlw
* Kentucky Tobacco Research & Development

Center: EHi XMz S0 Cist QUSEH HE

HHS MEelt SA0 = =2 Al 2 T

A

Ol

JHue GdE AR)E Heh SAw B9
A=
- =

*E AR SAE RAH X0| YS(F-HE,

T-2% 95% M24E

T 1. AEXIZE A" ZIK1Xp

= nicotine (ng/mL)
AR 18.318
A2 18.161

FSESA 17.978(+1.047)
F-4%d (P-value) 0.267
t-244 (P-value) 0.522
S Xt

B 2. AR HIWAIY ZuK2K})

=2 nicotine (ng/mL)
AERH 17.450
NNV 17.576
FSESA 17.978(+1.047)
F-Z&(p-value) 0.273
t-A™(p-value) 0.016
S et

ZF N B A7 FEF(1IR6F) F
FHAANA AASE HEHS W SHE
A=A

AEAPE Aol tE @A @

o
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oz

PN

1. WHO ToblLabNet Official Method SOP 04:2014
(Standard operating procedure for determina-
tion of nicotine in cigarette tobacco filler)

2. U.S. Food and Drug Administration. Bioanalytical
method validation: guidance for industry. 2018.



o 20| M2 ME WS BE 67
EOITNEY ST K| LE0) M2 MEMES ¥ BNMA A3
o7 By =3}, A, £9, o TS AA Aol A
21 A #do] v dEA v
AFHE o] 3 o] F A&HZ] AAF A olol|, AAlHle] S|l 3 AAA AF
A AREEF STk mE A AFY WE=C | wpne sstn AR AT 7)usk S
3k AE543 3 FA W] diefo] Hast, | ) A7 SFRE A 1930 ‘AN [}
53], 199 w=e] AGE HAAFE ARER | gy w& EAS ugd 584 AEEA
A HE B AAEVALID) A | Algy gy AT7E APsAT) S ATolA
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°F 1.6~2% A= o] ATt Z2IA=ES AR L2 U
FA ] Bre] A= utdt Thuto] glom
34, 484, A Soz AgHn g | 1 AEAE
Al 13771 4 A3 145~644 ppm A= ¥ AN EF(AM9)E T 75 vl vhEell 80 %
et Aok SYAE JA B o | AE HY A3 T4 vkee] jdde
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10) E-cigarette or Vaping product use Associated Lung Injury
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B ARG AREA BFAY AAAS H-83 I T A
+4(21.99)

ONAF (11_4_ 141 ]4_—,”_3] :La,\ﬂi __LE_.—L] E}]:La
Determination of nicotine, glycerol and propylene glycol in e-liquid(21.3&)

* WHO SOP11 :
* LZEEY|, 8E, &) 37 TAIEH Ha(e-liquid) S
g, SYAME, Z2HAZTYF E4H(sor15)

O 2€% A= W U=
ntd = A3 24 57—%"4—71 o (22.34)
HE NSAA| 3—-—(0|-O|_.__, = 2) M 243
3 884% 5 I

H7{x =}

* IR ERAY T
O WHO TobLabNet ¥ EZFAIEH & o5 &
( &1 @ ) : WHO TobLabNet0| 2|5t EEAEY 518 (23.48 7|F)
SOP
s = g oR
1 A7 YMS flet SHEH =A O
2 il HE ¥ HIEE AU et fRE4dd3 =Rt O
3 ZAFH = L TSNAs'(NNN, NNK, NAT, NAB) 24 O
4 1Sl filler Wi Nicotine &4 O
5 G F2H W Benzolalpyrene £4 O
AT filler L Humectants 24
6 O
(propylene glycol, glycerol, triethylene glycol)
7 ZEAEH filler L Ammonia 24 O
8 A 59 W Aldehydes 24 o
(acetaldehyde, acrolein, formaldehyde)
9 HESH F85H | VOCs (benzene, 1,3-butadiene) 241 O
10 ZHEHHY ™ | CO(carbon monoxide) £ O
11 OHAMSITIXIEH QA L Nicotine, Glycerol, Propylene glycol &4 O
12 2] W Nicotine 24 O
13 SOEH W 2 24 O
14 SAGH W pHEEAOIRSE) 24 O
* EHIE0|LIEZAR(Tobacco Specific Nitrosamines, TSNAs) : @WNNN 3—(1-nitrosopyrrolidin-2-yl)pyridine
@NNK: 4~(methylnitrosamino)-1-(3-pyridyl)-1-butanone, @NAT: N-nitrosoanatabine, @NAB: N-nitrosoanabasine
** St Q7|8IEE(Volatile Orgarnic Components, VOCs)
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(& 1 ® ) : WHO TobLabNet 3| AM&EMSIE (23.18 7|F)

SH I7HHO ) 743 44
1 UHILIOK(T) Institute of Public Health =yiv
2 =2E(1) ANVISA(Brazillian Health Surveillance Agency) =7p7 |
3 =712{0K1) Tobacco and Tobacco Products Institute DR IOH
4 H27|A1)  LNSP(Laboratoire National de Sante Publique) = 7P|
: AIEN) Health Canada =717 |2

Labstat International ULC DR IOH
| s |0 ol e s Quly S 4| g
7 TAERPKT) INCIENSA(Institute of Research and Nutrition and Health DRI
8 Li2t=(1) National Supervisory Authority for Welfare and Health =717 |2
9 OZA(1) LNE(Laboratoire National d’Essais) 7P|
10 =2(1) CVS(Chemisches und Veterindruntersuchungsamt Sigmaringen) DRI
11 J2IM1) General Chemical State Laboratory of Greece 7P|
12 Ql=(1) Directorate General Health Service =717 |2
13 OIEEHAOKT) National Agency of Drug and Food control = 7P|
14 OfUH=(1) State Laboratory =yiv
15 O[EZ2[0K1) European Commission Joint Research 2747 |12
16 Ql=(1) National Institute of Public Health = 7P|
17 HHE=(1) American University of Beirut =y
18 2|E0HJ0K1) National Public Health Surveillance Laboratory =7p7 |
19 ZR0JAOKT) | National Public Health Laboratory =yiv
20 HIAIT(T) National Institute of Public Health =7p7 |
21 HIZ2=(1) National Institute for Public Health and Environment =/p7 |
22 AHEE(T) Health Science Authority =717
23 A1) Laboratorio Agroalimentario de Sevilla DRI
24 A1) Swiss Federal Office of Public Health =7p7 |
25 E71(1) Tobacco and Alcohol Market Regulatory Authority =/p7 |
26 o53101LK1) é.r:.exii\l/eg;?efjsearch Center of Preventive Toxicology, Food and 2717|0
27 ORZOI02/E(1) | National Laboratory and Research Center =717 &
28 (1) University of St Andrews st

FDA, CDC, NCI, Alcohol and Tobacco Tax and Trade Bureau =7t/
29 01=(6)

Battelle, Pinney Associates i g
30 HIEZ(1) National Institute of Occupational and Environmental Health =747 |
3R o Drug Saton(18) PR

V. £ =183
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om, HHiel FHEOEM F5H0| Lot SH= LN US
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AT%TH" (KDCA-M-06) LC/MS/MSZE 0|83t AH L NNAL 2 NNN 24 XIZIN
[= = |
O Shchaladd* FA7|8E ALt
e * WHO HHiAHMHEI(TobLabNet) 243|&
dit O ZHZTOIB AIBE(SIEIAIE/Q4, 02.029) OIF
* 2 SISIAIE/4H02.029) £0F Q1M7L AHEZ|™H0| fUst

AlSHAl ©

84 | 2021~2022 S¢1THaK



= MISAR
D&E Acrolein Benzene 1,3-Butadiene
CHALA| 3-HPMA SPMA MHBMA
O Acrolein, Benzene, 1,3-Butadiene2 EFDA(AE2I2I=)0| XFst St W Rt
E=IETOS] Y (HPHCs) =50l Z&=0] U, 18 = 35 UUSEE XFEHAS
271 bl O 89 E= =8™ J0| oo AHNM HEEE= HIO|OAE EE85= Yl
3ls8 718ket2(V0Cs)2| HAY 3838 4MEC=E MHsto] HEig
(VOCs) =z ] i
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AH - : . .
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3-Methyl-2-
butenal

A

HAE0 U=

=

aldehydes(formaldehyde, acetaldehyde, acrolein,

71 Ol

a5 UZ

O wUSHO| O+
Zang JREACGIE S)= ClIF KO il HES LY A

O WHO TobLabNet Official Method SOP 2X22| MAIE=0| L&t = formaldehyde,
Al HASH

[

L7 ==

acetaldehyde, acroleing H|Zot Etff H7| W CIASt aldehydesE SAI0H

Qs AEY Y

oER
(Adehycs)

GC-MSE 0185t Etif R L Aldehydes 185 ASIZAKY

Acrylonitrile

Isoprene Toluene

Benzene

1,3-Butadiene

0x
AL
08

HNE=0l 2L, 65 RF HY=E
d
=20

O 13-FEILRIS 13 YUBHIARC 1), benzene 13
=]

gy OIS X ARC 2B), E20I2 35 &ek
sl 2B)0f| SHEE|D], S 17| L SIS motslr| s oM A
CHED

(VOCs)

O 1,3-REICIA, benzene 52 WHO ToblLabNet Official Method SOP 29|
A2 QIHIRoNE0| RIS SAEMO0| 7tsgt

EzZIo

SZ(ARC 3), Ol7E=HEZR

25

25 LASE(IARC

Aoy

GC-MSE 0I8st & =&FH U
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o2
=
N

AL

Aot Algf LRIO0| S5t
=0l Mgfoltt= A=
A, FHSiIer 7S
AIZo10] 0| Zfzso=
SV | ?iet

b

o P
Rl
I

IIEz

* (KDCA-M-02) GCE o|gst i ==2A W
NFDPM(Tar) £4

* (KDCA-M-03) GCE 0|28t =&t = filler
L Nicotine 24 X|&N

* (KDCA-M-04) LC-MS/MSE 0|23t Ehj
=29 L TSNAs &4

TUT
* (KDCA-M-05) LCE olgst &t F=FHA LY

formaldehyde, acetaldehyde & acrolein &4
* (KDCA-M-07) NDIRES o|&st SHHiH7|9|

=7\ W carbon monoxide £41 X[zIM

:

shyel 2o
He2 MEsoR
=-HORLEIEt]

RS MSoP | 2Rt

ol

AR st
E=

LY 2 W A

* 11740 Q+1ot

Z0) B3t

o o

O A=E S8=ac ME20M 03
- ZEH LS E S =72 R0 M2 S35
HE HY

[EY )

* BRSO #&, I Y EX| 2o

AR MRd2E S

21|

REH
RSy

Zlfe| Hzgs =lPbh!
QFHE Aoz T 2Pt
FRERX| Z30| #ie

O ARt HIZAIE

— Y7 EIE 2 HE(02.008) AIBKFZ} HITAL
2} M

* Hujo| BN OjRe F-2E, 4% £9

SAH 718E #8

12| O3

(AR
O= R &2)

O =2 w8 A7t
- 2F72k CTRP(Center for Tobacco Reference
Products)*
* B |CHet L SHEZEAIEMIE
- W= BEEHH1REF) 2%
- I7tEE Y RASO/HCIR)
- (2016, 43) Nicotine, CO, Water, Tar

- (2017, 3%) Formaldehyde, Acetaldehyde,
Acrolein

- (2018, 43) NNK, NNN, NAT, NAB

- (2020, 3%) Formaldehyde, Acetaldehyde,
Acrolein

- (2020, 4Z%) Nicotine, CO, Water, Tar
- (2021, 5&) NNK, NNN, NAT, NAB

- AN BE X
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B - EEER KOLAS 917
= e Al =4t 16’17 1’18 1’19 20 21 |'22 |['17 1’18 1’19 20 ‘21 | '22
Eﬂ Nicotine Nicotine O ©
Propylene glycol
=y | Humectants Glycerol
ZH Triethylene glycol
Ammonia Ammonia
Nicotine O ©
Tar Water O ©
Tar O ©
NNN
NNK
TSNAs NAB O ©
=i NAT
A7 Formaldehyde
Aldehydes Acetaldehyde @) ©
Acrolein
CcO CcO O ©
Benzolalpyrene Benzola]pyrene
Benzene
VOCs 1,3-Butadiene
Cotinine O ©
Nicotine and 3'-OH Cotinine @) @)
metabolites Nicotine
Nornicotine
Alkaloids Anabasine
NNK NNAL O ©
NNN NNN O ©
A Lead
A= Mercury
Heavy metals ~ Cadnium
(Blood, Urine)  Nickel
Aluminium
Chromium
Benzene SPMA
1,3-Butadiene  MHBMA
Acrolein HPMA

* AFHMHYIE © WHO TobLabNet Official Method SOP 2422 AMARS S &1
** TSNAs, Tobacco Specific Nitrosamines: NNN, 3-(1-nitrosopyrrolidin—2-yl)pyridine;

NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone; NAB, N-nitrosoanabasine;

NAT, N-nitrosoanatabine; VOCs, Volatile Organic Compounds;

Tar=Total Particle Matters(TPM)-Nicotine-Water; CO, Carbon monoxide;

NNAL, 4~(Methylnitrosamino)-1-(3-pyridyl)-1-butanol; SPMA, S-phenyl mercapturic acid

MHBMA, monohydroxy—-3-butenyl mercapturic acid; HPMA, 3—hydroxypropyl mercapturic acid
X O A
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A

71

Bl =72 U

aldehydes

Formaldehyde, Acetaldehyde,
Acrolein

University of Kentucky
Center for Tobacco Reference Products

S FR U tar 5

puff count

Tar, nicotine, water, CO, TPM,

University of Kentucky
Center for Tobacco Reference Products

48 LY Cotinine

Cotinine

Oneworld Accuracy External Quality

Assessment

A L EX HI0|R0F 55

Cotinine, NNAL, SPMA,
3-HPMA, MHBMA

German-External Quality Assessment

Scheme

S TR0 U

NNK, NAB, NNN, NAT

University of Kentucky Center for
Tobacco Reference Products

TSNAs 4%
/
(u|]Ed )
mE=1s3 mE=y i
KOLAS BAMt H40g St AR B 3
KS Q ISO/IEC 17025:2017 (AI&) SHQI K| MIE
AAS, ICP, ICP-MSE &85t 24 24 A7 St=ziddEery Ao a(KCL)
HoE REH)ERE 24 47 St=piddEery Ao A(KCL)
/

V.2 =191



- — = _ —_]=
B | =ousiyzusy muissE)
il =9 N 2Y g =i ot FA(H)
Agilent Nicotine, Water(tars%),
JIA a cfI]
1 LELEGE:EJ i technologies, Humectants (Triethylene glycol, 1 43,899,620/ 43,899,620
CN/7890B Glycerol, Propylene glycol)
7R =0t 13T tecﬁr?cljggies BenZ(Iasr;ep;reTr?Jaue\r/]iiyyl1 gkigrlijéaedlene
2re A :
2 é&ﬁ;l US/597TA, Jter|ea Limeop 1| 96,966,100 96,966,100
GC/MSD (1-Aminonaphthalene &)
s . Formaldehyde, Acetaldehyde,
3 | 3=0Ead Ag"e“LPDLE/ 1260.1 pcrolein, Crotonaldehyde S | 1| 102,034,690 102,034,690
HPLC AHBOIES ¥ HAES
EALYYR Borgwaldt KC, s R UBEE CEE!
4 (2El2E) DE/RM20H Q73512 R a2 TSNAs ) 1 151,424,230 151,424,230
EAYMIR| | Cerulean, GB/SM | Et 52 JHEREZ (Aldehydes
5 @L0E) 450, 50-120mm Benzolalpyrene <) 1 237,894,280| 237,894,280
o _ EAA(Smoking Room) &28t&s
6 37|x3)) KSAH-TBOM | = o 0 et e, | 1| 18:921.250) 15921260
HFEAT| Agilent, Cadmium, Nickel, Arsenic S
/ (ICP-MS) | JP/7900 ICP-MS |ZHH(GI7]) 2 MANZ Lf S22 24 150,862,440 150,862,440
. LY 3 mYY FUREE BME
EIE Adient 103 S S A2 (Headspacs
8 ;c'”j'o techniligyies, Solid phase Microextraction [SPMEj 1 46,332,650| 46,332,650
T d
SZ/PAL3 RTC 120 wp HS)
9 8a E5 Evela, Dllo) BMAIR SE(15ml, 42) | 1 | 3195000 3,195,000
YsZ7| | JP/MGS-2200D | ot E SEULOML &S O 190
Thermo fisher
- scientific
oH 0
0 | PLLey | USDionex | BH(RV) W RIRUOL BR 25 1 | 138042341 138042341
ICS-5000+HPIC
System
SULYEA Borgwaldt o] EMOS OlE =
11 (520 DE/lMes YU RS RS oo BT 1| 101941560 101,941,560
Markes,
B GB/UNITY-xr is | 7IHM=, 712 Al LY
7 0 ’ ’
12 'jﬁif 2-500mL/min | 7IMY(RLAY) 82 ZH/2ME QA 50,534,930 59,534,930
MO GayuLTRA-x, cient T
2~500mL/min
CI0l0[ X240, XsEAEXISmoking Machine)
13 SR DHC-5C, MEZ &7IRE X2 WAlol| o | 1 785,400 785,400
310x575%53bmm HAHE7IE HEAZ = HH]
=& JIELIA
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o161 =9 X E9 =5 > =7t SUE)
Xz oo Biotage,
14 oo GB/TurboVap LV EMNZE 5&(1.5-30ml,HZ) 1 24,026,000 24,026,000
HASE|
= ASE
SHEZ0RE e ﬁ\g”fnt' Cotinine, NNAL, TSNAS(NNN, NAT
15 SEERY echnologies, - Lotinine, NNAL, ToNASTENN, AL 1 987 896,980 | 287,896,980
LC/MS/MS US/6460, triple NAB, NNK)
quadrupole LCMS
Beckman
LA = BExg
16 | AHIA US/Biomek NX NE N 25 1 141,572,270 | 141,572,270
AISIAIS Peak scientific
17 7?;3;;' instruments, | LC-MS/MS 24 98t Ma7tA 33 1 | 25,610,000 25,610,000
—=° GB/NM32LA-A
Mettler toledo, | [ Soy ,
Lo HZEZ%(Stock solution) M= &
18 EvSpS= CH/XPE205, 20/y NESH| E2B(mgHe) 1 15,730,000 | 15,730,000
0~220g
19 | AZELE Wity U, AF X =2t 2 1,354,270 2,708,540
=< S | UDS-30RFDRE-B e = e e
Linear shaker - HE FEAN AR E0E AEH
20 (BIRIAIRIEL) H|Fokst, VS-202D Mo | = 1 1,507,000 1,507,000
EALSY H|atst, .
21 HHHMEDY] VS-180CH, AR W MUQlE 99 E2)(1.5ml)| 1 3,410,000 3,410,000
(0[2r) 18000rpm,
ce -10~40T
T, CHYAJARL
22 FrSHOIE DVID-L-0608-R5 20|FEAS WAAE gl 1 3,113,000 3,113,000
00
25547,
23 255 Testo, DE/175 ASM 2 & =H 3 671,000| 2,013,000
H1
Mettler toledo,
24 pH 37| CH/SevenCompact A pH &4 1 1,764,000/ 1,764,000
pH/lon $220-K
Sicco, DE/Maxi .
NSEEAEASY RO Water 24 5 =0 DZst 2
25 (EA0[E) ZEeslccgtor olst ZXI2 91 1 1,705,000 1,705,000
ntistatic
H| kst 218 ¥ wHE Soff A=E A=
Y NSl ’
26 VBRI W8 | \S-130SH-E M= x| 1 594,000 594,000
HAME J1E7 Miulab B}
’ ANz g9X2
27 (Heat Block) CN/DKT200-2A = EX 1 1,386,000 | 1,386,000
ey S EATSN
- Millipore
N[N - ¢ ANAE 524+ HE 191, 101,
28 el B FR/MIlli-Q Direct | = K 1 19,151,000 19,151,000
8, 8L/h
ZXNeUET Nihon freezer,
AQF A o
29 (Deep Freezer) JP/CLN-51U ok A2 23 1 11,055,000 | 11,055,000

v =2

=193



Sl =9 X =Y = = = TA(H)
30 | SR WsT J'\F')'/hgg_fg;aéﬂc Aot A2 w2t 1| 59149000 5914,900
AREOAZIET)
31 Vortex H|Zatet Aot N 52 o2 e 8l | 2 220,000 440,000
KMC-1300V
AR XY, H|MDLst _
32 o ”Q'E vs—|'1 2(')252 NS 1 1,707,000 1,707,000
B | gsyx | MUTONC | Aug uods mus Ey | 611,000 611,000
ysugose | MM o e e e
34 ol xpt CLE-001-05, FOHST FHZAl MK BS 6 652,533 3,915,200
= Lo o5
- =X=PNIN _ -
35 HZHA| GDE%%P% MEA A 1 187,000 187,000
i LAY B HAEE S
% | oz gﬁgim' =S SR REE D) | 148500 148,500
o ‘L=
xlo Thermo fisher
37 SN2 scientific MHAZ 5% S HA2IE 1| 54,044,650 54,044,650
=eem US/SC250EXP P1
o AB sciex MHAZ LY HIO|ROH B4 g
38 B s i0rAnp 4500 e 1 |327,223,700 | 327,223,700
aro i _ _
B | oo | iy | B34 ZHE AR IEEE | 1| 3119200 36119240
25c|
40 s Testo, DE/175 MBA OC A 2 2 673500 1,347,000
H1
SHHMALK,
- CHOMH=TAY,
N REREYIA | o SMEH|0| XY 222 2 | 45000000 9,000,000
12kVA, 30%
HHRAE,
42 OMHEAE | Taylor-wharton, LC-MS/MS 242 1| 4,000,000 4,000,000
US/XL-160, 160L
RIS dEL, e du,
43 ;j;,‘;;;" TH/RT25HAR4DW ANz 9 AjQF BHE 1 371,990 371,990
it W, 255L
QEMEZ Agilent
44 QEMEY tef\ﬂr}glggfs' GC-MS EA BXAH| 1| 13,970,000 13,970,000
300~3000uL
SRAREE,
Polyscience,
45 LBAAE | US/6100 series ICP-MS 54 EHEAH| 1| 7,200,000 7,200,000
1HP Chiller,
2.65L
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00
H-|

A

3(8)

O
08

e=du]

)élx'” = o

re
re

>~
oo

eS|

ol

>
0
|}

HBARH7]7],
QLIR0[RIx,
UN-PPF150,

1500x800% 2350

mm

OfA
g
HI
1z

)

ol
[T

1 7,150,000

7,150,000

47

7171, SCP
science,
US/DigiPREP
Jr(010-505-105),
180°C

AP
HI
1

O

kel
o

40
gl
r

It

1 9,040,000

1 990,000

9,040,000

990,000

48

CEME=ATRIH

SZAT2E,
Mettler toledo,
CN/RS-P26

He oA 7|2

49

AEAE
TIAMT] Peak
scientific,
GB/Precision
Hydrogen 1

1 13,200

,000/ 13,200,000

14,850,000

01 e

Miug

TIAMY| Peak
scientific, GB/Zero
Air Trace 1500,

2SS YA LT

1 14,85

0,000

14,000/ 3,514,000

b1

ESSA e

Branson,

20.8L

MIZ(Soniator),
LC-MS/MS 2MA| mobile phase

HzxE )

US/CPX8800H-E,

M, weAeh ZEEA

2480

X104

HE(LC ¢ 1

3,5

1 2,

214,000 2,214,000

52 Eh EPNPNyN
L THOo

7127, Sibata,
JP/MP-Z30KNII,
0.05~0.5L/min

371 & 7tA MFE

53

Heldg

JIAYMT,
ALY,
EvaN-0600,
60mL/min,

17,099,000

17,099,000

ASZ0[A)
2|
o

54

AES0[ATIEY,
Grant instruments,

GB/PV-1,
3000rpm

291,500 583,000

b5

o
Rl =

Memmert,

DE/HPP260, 256L,

0~70C

22,858,000] 22,858,000

A3

56

717

HAUBHI1,
H[O] 2,

EFS-75S-3160HC,

otsCC
oT—

0|54 77|

2,211,280 2,211,280

1,900,000/ 1,900,000

ErAIS
57 T o
SN

e
SIUTIBHAY, Flota

[} e

4, 4000rpm

Nz HX2E
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Sl =9 X =Y =i = It TA(H)
SCAE0[E],
- Borgwaldt KC SOAY SoIAEEA 3 SR
SHAIEH0|E ’ _
58 | SEMEAONE | o eress Pocket, EoIEH 7|2 2 6,930,0001 13,860,000
35x68x70mm
AHAEH7|7],
59 | ABAIRH]| S5, NBig BC 2 | 2563000 5126,000
SE=0 1800800 % 2400 =8 T B .
mm
A2EX,
60 | slesex T 22y £ Fae 1| 15785000 15,785,000
e=eH VS-9111H-150, s=eT e e A e
150L
7| 7tABT EE | 7t
61 2y S IR, GC 248 7tA 1 374,000 374,000
=c HK-40.2L, 40.2L
2 pagg e | TR
62 el MSZEIHA, 471 GC 248 7tA 2 1,000,000 2,000,000
=0 N, D48
yPCE]
27| 7IABT F= | LabtsAIX|LI{, 4D ThA
63 i V-t GC 242 7tA 1 3,547,520 3,547,520
AABRTARIEATL
TA7HAET,
37| 7IAET F= | LabtsHX|LIOE, HA42 TIA
64 s VAR, GC 242 7tA 1 1,000,000 1,000,000
37 [HEE47L
yPCE]
27| 7IABT F= | LabtsAIX|LI{, D ThA
65 s iy GC 242 7tA 1 100,000/ 100,000
AABRTARIEATL
G HAL,
66 XZHAI| | UN/VSSONSOBTK EOIA HA 532,860 532,860
W, Bl AL
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-GN | SAHGHAMZASA K[k )

ity Y AN =9 S =2 =kk e

B PN e Muizr_agxu DNA i 37)% 22 517,000 517,000
9 SIeEHA X mepfgzm;gt S X3 20,900,000 20,900,000
s mwrem by ﬂoeqi:’%é!;;ﬁ%&éaﬂgglﬁg 508,000 308,000
4 SMTS met&eErélg%'edo NQFEZIA| AL 2,530,000 2,530,000
5 aReuwsD Eﬁf;ﬁ NZ o A} B3 11,440,000 11,440,000
6 PCR BR?;’gﬁ% 243 DNA N SE 15,400,000 15,400,000
7 g:%; MVE LAB 30 MEEZED 1,760,000 1,760,000
g | oAE0 %E’;@? HEZY B0l 8,800,000 8,800,000

thermofisher
0 HMEA =M Xjfor:;i;: d3 cFeh MEs =5 7,293,000 7,293,000
Counter

10 zg_ségﬁ ep5iezn5d;rf ME Lﬁgﬁiﬂ% fﬁ)wé’ 9,647,000 9,647,000
1 i%i:“ e aaoy | Western botel 8 X2l 2 s 231,000 231,000
12 EEAHZ| M”“_'\éelr)“;':ect . Notg B84 HE 13,200,000 13,200,000
14 DA @'I'\Tlh_%”Kgc A2 U 25 27 275,000 275,000
15 OLOJAH0|7 Ggr_egrgg A A 48 A, AlRO| KRQX| 4,083,700 4,083,700
16 MESET| 2?'_28? SABTEO| R SIS 6.187.500 6,187,500

V. 2 =197



il =9 AN =4 = ] =7t e
_ Chatafat )
sler=2y EL= AZO| @z 1 524,700 524,700
7 SIF== by wHB02100 =4 axa
CHStaFSH o
EIE = R, vHv§E$6300 Western blote] 3 #2l 2 ¥ | 1 960,300 960,300
19 saoes  DNPES 27 5 7% 1 851200 851,200
ojo|22 molecular
20 . devices spectra MIEMES I ML BN 1 159,400,000 59,400,000
SEI0IE =81 max i3x
SR I~ MEA XY B I 1 2,074,000 2,074,000
WELIES CHC lab -
yEo ARRO! 8D MBI OfFEIE 1 7,543,000 7,543,000
22 KO PCHC-777A2-04 1ENE Eou SuAt Ui
23 DU o o MElA 29 X 1 5280000 5280,000
24 Wt VS—H1|§OZL Alo} w3 1 4,950,000 4,950,000
_ HI%
seax = MEHSY SF QX 1 1,650,000 1,650,000
25 = VS-1205N-T | =2 Al
Olttscrs e MIZBHR 1 600,000 6,600,000
2 e VS-9170CT BN 6.600.000) 6.600.
27 eEa vsH—|§5o AR L ORI 890 22((16m) | 1 8,800,000 8,800,000
28 Xz VS—H&;;SSM MEHH KRy Al QX 1 1,100,000 1,100,000
2=rdHold  Bio-Rad iy o pa wis slel w2y 1 41,525,000 41,625,000
29 A AE Chemidoc XRS | = 1= = DNA W= =2l = =4 029, 025,
30 WE T NN Ao B3 1 477620 477.620
3 WIGSIR oo 00 IRSUSTMETEER 1 4726810 4726810
O|=AITY| Thomas
32 Say US/PAB S0l S50 27| 23 1 -
== 42T71-10
Vitrocell
33 HAREMT| systems S Yot MZ0 =& 1 -
DE/VC-10
IEAEY 20 435N
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ML

I | S0E

L=

FHiAH2 E%E 442 ?let 2
X f2lLdt= 20054 58 HiE

Y
A
k=]
b

|=O] Mg

= HYS STAZI7| Lfel MER US(1995)2A LA 0] et 7IxIe
fLol=s 70 et HiE II&.% 2ol Az AAMEs AH
F

[UOI' 1o

2 I HASEIH SEREe
= = OAE ZEEC=N FUUIQ s Stiee =8H0= &
WHO = ZHiHIE 2 HHES(EHAEY]) 422 Y 2 S/HE st »HYMZ,
= L5} iy 3 9l 10| 229 Of2F S CHH{H|E
3 CHHAISAYEST Sl= = HE%UHIOH Lot HHiME Al & 312 IOEE S, 2HiME
2 HIES ZAIE fIor AR JHEVHM, Ald ARA XIE, EHRIE 2LEZ 2o
tiet Wt 50| UZ
HIEZSE7|70] o HME ASA T= DA7|Bo| S0 s UBIRT AfSLO]
4 ISO17025 = K| t7 1501 Slof Al | W7l S0 UL AL
SHEETA
SH2OIM7 |72, 27HEE7 |28 2 ISO/IEC Guide -0 W2t L2|Li2te] ZAL,
5 KOLAS wd, A SO CHoll Wotol] EH 2010 582 SAXOZ QM= PRE
Falfol= Q17|
KOLAS QIMAIR7|4OZ, HE = 2X7|E0 AMelst 21™7|7E E6f KS Q
6 ZHIZOIAIE 7|2 ISO/IEC 1702501 2} SEAAEL TiasSES HIteor SF200| st
AdSH0| UCtE AS SAMO= S0IE2 7|
HHIOMEE E0|XCZ AEE = LIEZAORIZZ, HNQ SHEE 15 HY
CHIEOQ|L|IEZAOIDIE
7 EHHSOIMESAOES T om0l N, NNK SOf 918
8 MS Library Match GC-MS AZEQH L MZHE 7|8t 31522 database
9 IARC SHYHTL, HAY MARHT|T Aot 7|02 9| FHolo| &eh HAE
Xlglotl 2Fok= Idgg &
Sl A 2SS ASIATLE ISt HMEQ )2, THAH| 2ol
10 CORESTA 19660 HEE AMHRSI0|H et AHE USIHATOIN =X =S —.7‘._| t=
A0 =X
0|2 7E{7|CHEt LY Center for Tobacco Reference Products(CTRP)UIA] AiAtst
11 1R6F, 3R4F IEQHH1 |CHS LY ucts( )OfIAT A4
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2F0(E)

g0 g=
WHO World Health Organization MALZA7 |5
FCTC Framework Convention on Tobacco Control EL Rrox M b=
ISO International Organization for Standardization S HEZ2 |+
KOLAS Korea Laboratory Accreditation Scheme o= g7+
GC Gas Chromatograph AT Z0fET T
GC-MS Gas Chromatograph—-Mass Spectrometer AT Z0E DT AR AT
IC lon Chromatograph O|23=0tET 2
LC Liquid Chromatograph M2 Z0rE T2 =
LC-MS/ Liquid Chromatograph-Tandem Mass HHIROIE TP BRI A
MS Spectrometer
ICP-MS Inductively Coupled Plasma Mass Spectrometer RCAYEUR0L AR
NNK 4~(methylnitrosamino)-1-(3-pyridyl)-1-butanone HHUE0|LEZAORIH
NNN 3-(1-nitrosopyrrolidin-2-yl)pyridine HHUE0|LEZAORIH
NAT N-nitrosoanatabine HHiSO0|LEZAOIRIF
NAB N-nitrosoanabasine HHiSO0|LEZAOIRIF
VOCs Volatile Organic Compounds Yd RVISRER
NNAL 4~(MethylInitrosamino)-1-(3-pyridyl)-1-butanol A-BIBHOI==A0[01=1 -
@-m2E)-1-FE=
COPD Chronic Obstruction Pulmonary Disease o Hiafd HES
SPMA S-phenyl mercapturic acid S-HZHZFL
MHBMA monohydroxy-3-butenyl mercapturic acid ZLol0|EEA| RHEHYFM
3-HPMA 3-hydroxypropyl mercapturic acid OI0|EEAIE=E HAUTHL
CSE Cigarette Smoke Extract

GHie| 552
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ofo] 39 s
LOD Limit Of Detection dEoHA
LOQ Limit Of Quantification eI
RSD Relative Standard Deviation ATHEZEHER
HPHCs Harmful and Potentially Harmful Constituents Rofloll! EXHEC= Folfet 4=
FDA Food and Drug Administration AlF0|ok
MDL Method Detection Limit YHLSTA
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SOpP Standard Operation Procedure HERYHERKN)
ISTD Internal Standard HEEESE
STD Standard HEF=H
ND Not Detected SA=(=LOQ 0|2
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NMR Nicotine metabolite ratio LIZEItHALE
CRM Certified Reference Material ISHE=E
TobLbee Tobacco Laboratory Network SHH MM EYI(WHO)
FID Flame lonizartion Detector ==0[=23HE7|
TCD Thermal Conductivity Detector M EZHET|
DAD Diode Array Detector CHO|RE0{0|H=7|
IARC International Agency for Research on Cancer A ATLA
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