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I 7ol 4= EE JHs ol =4
X|IGE|0f RELICEH

SE W2 stetE 54, 2E,
CHAL S B M (absorption, distribution,
metabolism, and elimination, ADME)
o 2HE J|E 2o S HBXSIASLICL
et MEE 2 4 gl= B2 Cramer

ERHS 0|28l X0 7|2tst0]
stetEsS 2500k 2L|Ct. Cramer
EEH2 522 02 S8 E
TFEELILCE

. SEI-H42=4

« STN-ZUHE=EA

. SEN-=254

sa lof| £5t= 2xl g3 M
x27| 2 £ aliphatic secondary
amino-, cyano-, N-nitroso-,
diazo-, triazeno-, quarternary N,
strain-ringed lactones, epoxides,
quinones % a,B-unsaturated
ketones7} }ELICH. X2 Jenke’=
27|17t 2x0f MgstX| #EsH= Ol
L@ At EHAEE AH™SH| 2%t
YA 2{E WOt IHERAS Y
AE ot Hf JASLICE

r

=)

Bl

EZE HR=CHE 0| EN Ao}
FREZERIZ A2 LE S0l CHEE AFM
XAl glo| st 22 AlHsHA| ElLCt,
Stet=0| FAt 0| 2THENZ =0l A H3t
T2 E HOo|H O B2 0|X| M&20|
=g AL|ct gL R w Xl
(SEH) AZE 0|23} 7|&(0f: stet
0|22l(Cl))S MEStH AT E 0|23}
Hotoh O Sty stetE2 2Ot
A A > JASLICH HEH
accurate mass H|O|E{H|0|A S
AP35 accurate mass 7| 7|0l A

M2 AU S O Y2 B2

A 2~ AS AQLICE Bt accurate
mass 77| 24Xt I3 8 O XZo=
stetM g Mo 0|X| Y22

= O =82 &Lt

[ ]

0| S8 XI=0M= 47HK] 224 E 7|
A AEI0) CHot EE A0 DEls
Agilent 7200 GC/Q-TOF A|A RIS
ALESIRELICE A B HX2l= &
UM st S0 BMSH= AS
SHE SHRELICEL Bl Y Cl 220 A
DEIZO0IEOME AUCH,

El AHE™2 Agilent MassHunter
Unknown Analysis 2T E2J|0{0{| A
A= 2 Z deconvolution £/ NIST
14 20| E&{2| <t f &St &Lt
47tX| 87| N ARIS FEF0||M

A2 O|0|E{ = Agilent Mass Profiler
Professional(MPP) 2 Eg|0{0f|
ZotEl 7|5l #l Cho|o S
AH85H0] A| 2S5t & LTt

El 2to|E2{2| 0f& AZ0{7t SotN
HENMo= AHE HME2 BE
CO|E{H|O| A2 M LtSHUSLICE

O] AT 07} W2 % C|O|E{H[0| A=
Cl accurate mass H|O|EHE
Oto|'dsto] YR otetES &elst= o
ArEStESLICH a2 12 o] HFLof|A
AL8% IAEEE B0 EL|CL

87| 0 A

A8y

ME: 80H2 X2[et I o|ofF 87|
iz == 20

| GC/Q-TOF +E(El X Cl 2E) |
EEE EE
¢ Library ¢
Agilent MassHunter Unknowns editor H|O|E{H|0| A /2}0| EHEq2|
Analysis 2ZE¢0] Agilent MassHunter Qualitative Analysis
BN = HEN 24 ¢
¢ CI/MS/MSE 08¢t L& &l
Agilent Mass Profiler
Professional 2T ES|0{ 24
v v
| &L 22 |

12l 1. Accurate mass GC/Q-TOF A|AHIZ 0|23t

=B e =
dd F== YU HUEE

ot

=
s



Al'S
o
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Motstm 1.502H S¢t 23T
Xe[otA&L|CH X230 M2 = O E
BEM3I¥OM, n-hexane £ S0HE
0 HIEHA| 22 ALESIRELIC

H|o[E] +=% 5! A2

CI2o OfEHE AT EQY O E ARSI
CIOIE & Tsta Xa|stRA &Lt

+ Agilent MassHunter
Acquisition 2 X E |0
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Octadecane

Benzene, (1-methylundecyl)-

Pentadecane, 2,6,10,14-tetramethyl-

Heptadecane, 3-methyl-

Benzene, (1-ethylundecyl)-

Eicosane, 2-methyl-

1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester

Heneicosane

Nonadecane

Tetradecane

Pentacosane
2E 2I|0M SECE YAHE FEE

Pentadecane

Trisiloxane, 1,1,1,5,5,5-hexamethyl-3-[(trimethylsilyl)oxy]-

Heptadecane, 3-methyl

Pentadecane, 2,6,10-trimethyl-

Nonane, 4,5-dimethyl

Tetracosane, 11-decyl

Pentadecane, 8-hexyl

(E)-Hex-3-enyl (E)-2-methylbut-2-enoate

Dodecane

3-Ethyl-3-methylnonadecane

Cyclohexasiloxane, dodecamethyl-

Dodecane, 2,6,10-trimethyl

Octane, 3,5-dimethyl-

Tridecane

Nonane, 5-(1-methylpropyl)-

Tridecane, 6-methyl-

Sulfurous acid, 2-ethylhexyl isohexyl ester

Cycloheptasiloxane, tetradecamethyl-

6,6-Diethylhoctadecane
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| LSt =2 ATFE 7|ESHEI EUE
= TME HO|EH0|AE P23l Cl
H|O|E{ & Oto|'d st o|H™of| gt
Zi0t 20| EI ZotE ABFSLIC)s.
O 2 sleE2 Aty /sl
BEHOM E0E FEES ElotE
AHA| 25 H|O|E{H|O|A S
A2SIEELICE Accurate mass
HEHE EXAOZ SletE2 Adste
o =28 ELICt ¥ 3B= 230
7|gksto] L3 5kE H|O|EH[0| A S

AL
o
P

CIOJE] =8 = AHE[X| 42 A2
UFE St E S O Bo| AlEY
AAELICH H2 AT EI ZTHE
gtolst| fdh, Library Editor

AT E20{E 0| 23t0] EI Ci|O|Ef
EA0M P2 H2 AT0 A1t
2to[E 22| & R HSIASLICE ol E
=0 benzoic acid, 4-ethoxy-, ethyl
ester= $tatA L O|=0f| 25{A EI Oi&

AlHS QASE 22 B0 EL|CL
Accurate mass CI H|O|E{& ClI 2E9|
R (RE) 2dlls HY AFE IR
ClIoIEZ A& + gl= 2t Es

T &25h= O AH8E = UELICH OIE
£0{ m/z 194.0942} 194.05772 2
274X M2 CHE 2tetE(Z2 benzoic
acid, 4-ethoxy-ethoxy-ethyl ester2}
1,3-benzenedicarboxylic acid,
1,3,-dimethylester) 2 Al z|AEL|CE
O|HA B2 m/z7t sYet otet=S
AlHstE{ ™ D23 52| accurate
mass G|O|E{7} HRetL|Ct.

230{7t 1008 & 67HOIUELICE
ol sttE2 Cl ZEZ geld £ A,

# 3. 87| 225 E{ CI-MS H|0|E{ & %2 A 0f EI G| O E{H|0] A2t OHEAIZI =
2 2Xhs EMUIZL MY £2 20122 7|ELZ AlM

A) =2 A30{ EI C|O[E{H|0] A= 2Holph

A8 CI It S OOt C|o|H =

F 83 Ci|o|E{H|o| A2

ID EE (ppm) ID ek (ppm)
(-)-Aristolene 204.1880 1.4 1,2-(1,8-napthalenediyl)benzene  202.0784 -0.6
(2S,6R,7S,8E)-(+)-2,7-Epoxy-4,8-megastigmadiene 192.1510 -3.3 1,3-Benzenedicarboxylic acid 166.0266 0.1
(3S,4aR,8aR)-1,1,3,6-Tetramethyl-3-vinyl- 220.1830 3.6 1,3-Benzenedicarboxylic acid, 194.0577 0.9
3,4,4a,7,8,8a-hexahydro-1H-isochromene 1,3-dimethyl ester
(4aS,8aS)-8-Isopentyl-4,4,7,8a-tetramethyl- 262.2660 4.9 1-Heptadecanol, 1-acetate 298.2865 2.4
1,2,3,4,4a,5,6,8a-octahydronaphthalene
1,1’-Bicyclooctyl 222.2350 1.6 1-Heptene 98.1094 1.1
1,2-Dimethoxy-4-(adamantyl-1)benzene 2721780 -2.5 1-Octene 112.1252 -0.1
1,3-di-iso-propylnaphthalene 212.1570 3.8 1-Phenanthrenecarboxylic acid, 314.2233 4.1
1,2,3,4,43,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-,
methy
1,3-Dimethyl-5-n-decylcyclohexane 252.2820 2.6 2,5-Cyclohexadiene-1,4-dione 108.0207 3.7
1,4,5,8-Tetramethylnaphthalene 184.1250 0.5 2-Cyclohexen-1-one, 138.1043 1.1
3,5,5-trimethyl-
10,18-Bisnorabieta-5,7,9(10),11,13-pentaene 238.1720 1.9 2-Cyclopenten-1-one, 2-methyl-  96.0572 3.1
13,15-Octacosadiyne 386.3910 3.2 2-Hexanone 100.0884 4.6
1-Naphthalenol, 1,2,3,4,4a,7,8,8a-octahydro-1,6- 222.1980 1.5 2-Naphthol 144.0569 4.4
dimethyl-4-(1-methylethyl)-
1-Nonadecene 266.2970 1.6 2-Nonenal, 2-pentyl- 210.1978 2.6
1R,2¢,3t,4t-Tetramethyl-cyclohexane 140.1570 3.4 2-Propanol, 1-ethoxy- 104.0840 -2.6
1-Undecene, 9-methyl- 168.1880 0.8 3(2H)-Furanone, 144.0424 -0.9
5-(1,2-dihydroxyethyl)-
2,2,3-Triethyloxirane 128.1200 1.6 3-Octanone 128.1198 2.5
2,2’-Dimethylbiphenyl 182.1100 3.9 4,7-Methano-1H-indene, 132.0939 -0.2
3a,4,7,7a-tetrahydro-
2H-1-Benzopyran-5-carboxylic acid, 206.0580 0.3 4-Methylbenzophenone 196.0884 1.9
3,4-dihydro-2-methyl-4-oxo-
2-Methyl-6-methyleneoct-7-en-4-one 152.1200 0.7 4-Octylphenol; p-Octylphenol 206.1675 -1.9
Benzoic acid, 4-ethoxy-, ethyl ester 194.0940 -0.6 Benzoic acid, 4-ethoxy-, ethyl ester 194.0941 0.9




CI/MS/MSE 0| &%t =tol
Accurate mass ClI/MS/MSE

H 4. 47tX| 870N YAE 3tptE T =7t 20pg/mL O|&Ql atgr=E2| Cramer

H=
=TT

0125104 EI0]M ZZ % diethyl sietE ZY Cramer 2%
S0 o= dlethy . o
gl 5,5-Diethylpentadecane 4 SE IS
phthalate9-| ;I._JF_% %!'ﬂol'%ﬁLl I:l'- P l::_ (|_|-o)
A3k O 2 phthalate X} I3 Hexadecane 1234 SSURE)
10| m/z 1490{| M 7+& M|t =2t 3-Methyloctacosane 4 SEI*3)
0|2 I3 E 7tX[7| uf2of HetstA| 1-Hexadecanol 4 52 1(&e)
A|517] ofFALICE GC/Q-TOFE cocane p Eryvr
2 x2f 0|2 ot ofL|2t . . . o mo
0|20 BFSHAl AIMS E= MS/MS cis-11-Eicosenamide 4 S NES)
=2} 0| 20] L3 A = accurate mass 1-Decanol, 2-hexyl- 4 SEIS)
E MlZTL|CH T2l 4A9 4B= 3,3,13,13-Tetraethylpentadecane 4 SEIES)
diethyl phthalate2| CI ! CI/MS/MS 1-Hexacosanol 4 SZIRS)
HM AHJI=E =
=M AuE o ELICE CI/MS/MS 2-Methylpentacosane 4 =329
AHEH2 ACD 2T E|0{(ACD
o Cyclotetradecane 4 SFIED)
Labs, Toronto) 2 siAIStH 1 (& 4C), - = =
m/z 223.09370I| A K| AA 3,3-Diethylpentadecane 4 SBIES)
0|2 MHESIFELICH E8 m/z 2-Methylheptacosane 4 SZIES)
149}.02390“*1 phthf}latgqﬂ Ejé'a?ll Cyclopentane, undecyl- 4 53 I1(43)
X7 0|2 | T2 BHEFSIHA - - -
21 0|2 HI—? eEotRASLICHIE 1-Octadecanol 4 SZIES)
4B). =2} 0|2 9! O accurate mass it c= o
MHLC slst2o| A2 sfolsts 3-Methyltriacontane 4 SEIES)
O E828 = &LCt 5,5-Diethylheptadecane 4 SFIED)
Octacosanol 4 SIS
3-Methylhexacosane 4 SIS
3,3-Diethylheptadecane 4 ST IED)
Heptadecane 1,23 SIS
Dodecane 1 SIS
Tetradecane 1 S IED)
2,2,4,4, tetramethyloctane 1 SBIES)
Octadecane 3 SIS
i 223.0963 X107
<100 A ([C,H,,0,1+H) 451 B C  Diethyl phthalate
. I MS sol CIMS/MS oo 0
A~
3.5 0 CH, (C,H,,0,)+H"
3.0 Ny 0_CH, m/z223.0937
25 . 0
£ £ 2.5
320 8 l
o 2.0 0
223.0937
15 A
154 OH (C,H,0,)+H"
10 . OH  m/z167.0278
251.1288 ' 167.0278 0
0.5 (IC,,H,,0,]+H,HJ* 05] 570743 l
0 || 0 Jde J it 0
140 160 180 200 220 240 260 280 300 50 100 150 200 250 300
Mass-to-charge (m/z) Mass-to-charge (m/z) EH (CoH,0,)+H"
m/z 149.0239

12l 4. Diethyl phthalate?| 7%= 73



=4 mt

EIZCl2E RROM HEE RE
£2719| 3tgtE L& triphenyl
phosphate2 L2 EEEEE
AF35I0] BHE2EX O 2 A S &LICH.
otup o|oFE 87|18 HWIte B2,
SE7120pg/mL O| 4O 2 ZXlst=
FEES 9l "WItE n2{siof gLct.
o] A0l M= 87|15 ot o4 Z 0|
AgE 202 J1HSIH, st
20ug/mL O &2l 3tetE2 Cramer
EFHo| 7|gtste] A =4 £F0|
oot 2R 2 HoIUELICH H 4=

1 Z0E HEL|CH 7] 40( M o
7Hel N9l stetEo| AU, CHE
BI|HOH B2 FEEE XTSI
AR =, oFE M| 87|=2
Hetdo| WoELICH

a3

2 A0 M= Agilent 7200
GC/Q-TOF A|ABIS ALESIN] 47HX]
87| 0ph A A”Q| &0 CH3H
HY AFE|dS A5t HEE
FE2S AESIUSLICEL EI L CI
PE RF0|M Ho[HE +=Tsto

Al oletE 9| & SRELICL
Agilent MassHunter Mass Profiler
Professional 2ZE 9|0 = XI5
CilolE| otol'd I Z 2 0f| ChFst
EFE MSSIRELICE MECHE M=
JE Uel nRst stetEn 3822
EMSt= st ES =elstAEL Tt

El AHE O|O|E{= NIST 14.0
2to|E2{2| 2 A ESIUSLIC

=2 2to[E2{2| & AT E Itz
stetE2 ¥E 2tolE 2|0l X &St
CI HIO|E{E Oto|'ddt= | AFsHRA 1,

05 8 AIROIN AEE B
14% BIFABLIC E8 2312 S
o2zl ubsiol Xz srstA)

7|8to 2 F=E XHA| Cf|o| E{H|Of

HMstREL|CH 20 0]2{3t
oerE 0| MH|IE =olstr| 2l
CI/MS/MS EM 2 £85I SL|CE.
HEEl 2EE9| Cramer 252 MPP
BRI MEH 87|29 R F£2
FIF R AN, Foot &2
Cramer S3 Il S22 S0 YK
FRr&LICH

S M H .

D2

1. Mire-Sluis, A.; et al. Extractables
and Leachables. Challenges and
Strategies in Biopharmaceutical
Development. BioProcess
International Feb 2011.

2. Guidance for Industry, Container
Closure Systems for Packaging
Human Drugs and Biologics.
U.S. Department of Health and
Human Services, Food and Drug
Administration: Rockville, MD,
May 1999.

3. Jenke, D. Development and
Justification of a Risk Evaluation
Matrix to Guide Chemical
Testing Necessary To Select
and Qualify Plastic Components
Used in Production Systems
for Pharmaceutical Products.
PDA Journal of Pharmaceutical
Science and Technology 2015,
69,677-712.

4. Li, K,; et al. Creating a Holistic
Extractables and Leachables
(E&L) Program for Biotechnology
Products. PDA Journal of
Pharmaceutical Science and
Technology 2015, 69590-619.

5. ldeaConsult Ltd. Toxtree
(Estimation of Toxic Hazard—A
Decision Tree Approach) v.2.6.13.
http://toxtree.sourceforge.net/.

6. Lateef, S. S.; et al. Differential
Analysis in Screening Assays for
an Extractables and Leachables
Study Using an Agilent 7200
GC/Q-TOF System Combined
with Data Mining Software,
Agilent Technologies Application
Note, publication number
5991-6688EN, 2016.

7. Jenke, D.; et al. Utilization of
Internal Standard Response
Factors to Estimate the
Concentration of Organic
Compounds Leached from
Pharmaceutical Packaging
Systems and Application of Such
Estimated Concentrations to
Safety Assessment. Journal of
Chromatographic Science 2012,
50206-212.

www.agilent.com/chem

© Agilent Technologies, Inc. 2016
2016\ 53 1<, Sh=0f A 2l
5991-6901KO

MEA| 827 SHETHZ 98, YAILUE 45 2)04418
SR HAEEH I 2 XA(F) MHSl/otetR M AlG R

DZHX|2I4IE{ 080-004-5090 ww.agilent.co.kr

Agilent Technologies


http://toxtree.sourceforge.net/

