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et UsP | #IRLE HT 2 co| ¥7 /| R BN
e Class No. | (nm) (um) 033 BE | SHEHSL | SBHTL
Cc18 L1 12 20 54-57
C18 ExRS L1 8 25 1-12 58, 59
— Hh)
Cc8 L7 12 17 60, 61
YMC-Triart Phenyl L11 12 19,3,5 17 1-10 62, 63 158, 159
PFP L43 12 15 L 1-8 64, 65
Bio C18 L1 30 - 1-12
— Hh) 66-69
Bio C4 L26 30 - 1-10
C18 L1 8 7
— 1.5-10
Meteoric Core C18 BIO L1 16 2.7 5 Hh) 84-87 -
Cc8 L7 8 5 1.5-9
Pro C18 L1 12 2,3,5,10 16 93-95
2-8
Hydrosphere C18 L1 12 2,3,5 12 96, 97
Pro ) —X Pro C18 RS L1 8 3,5 22 H) 1-10 98, 99 160
Pro C8 L7 12 3,5 10
2-75 100, 101
Pro C4 L26 12 3,5 7
12 3,5,10, 15 17
ODS-A L1 20 3,5, 10 12 102, 103 161
30 3,5, 10 7
Hh)
ODS-AM L1 12 3,5 17 104, 105 163
pul
18 12 3,5,10, 15 14
EA ODS-AQ L1 106, 107 162
20 5,10 10
ODS-AL L1 12 5 17 TL 108, 109 163
12 3,5,10, 15 10
Cs L7 20 5,10 7 2-75 110, 111 164
YMC-Pack
30 5,10 4
12 3,5,10 7
Cs L26 20 5,10 5 112, 113 165
Hh)
30 5,10, 15 3
T™MS L13 12 3,5,10 4 114, 115 166
Ph L11 12 3,5,10 9 116, 117 166
12 3,5,10 7
CN L10 118, 119 167
30 5 3
PROTEIN-RP L26 20 5 4 - 1.5-75 120, 121 167
YMCbasic L7 20 3,5 7 HY) 2-75 122 -
YMC Carotenoid L62 - 3,5 - - 2-75 123 167
ODS-H80 22 1-9
J'sphere ODS ODS-M80 L1 8 4 14 HY) 124,125 163
— 2-75
ODS-L80 9
YMC-Pack PolymerC18 - - 6 - - 2-13 126, 127 -




0o UsP HFLE HFE co| ¥ 7/ v | fEFH B/EN—T
e Class No. | (nm) (um) 033 BE | SEHSL | SBHTL
Diol-HILIC L20 12 19,3,5 - 'L 2-10 70, 71
YMC-Triart _
SIL L3 12 3,5 - - 2-8 72
SIL 12 3, 5,10, 15, 20
L3 132, 133 168
SIL-06 6 5,10
6
] Diol-NP L20 5 136, 137 169
L] 12
R 2-75
YMC-Pack 12 3,5,10 - -
CN L10 134, 135 167
30 5
Polyamine II L111 12 5 138, 139 169
NH: L8 12 5 140 169
PA-G - 12 5 4-75 140 -
1 QF non- 35
+ SF porous ’
P BioPro IEX - - - 2-12 26-28 -
3 QA
# porous 5
SP
3, | YMC-SEC MAB I[gg 25 3 34, 35 -
1)
# Diol-60 6
£ 3,5
# Diol-120 120 12 - - 575
G | YMC-Pack L33 36-38 171
| F Diol-200 L59 20
11C 2,8,5
N Diol-300 30
B
4l
B 0 5
<
|
% [ymc-are - 10 10 - - - - 39, 40
G
R 50
b BioPro HIC HT B non- 23 ~ _ o2 42, 43 ~
N BioPro HIC BF porous 4 m
Amylose-SA L99
Cellulose-SB -
EY Cellulose-SC L119 2-9
P4
;715 CHIRAL ART Cellulose-SJ - - 3,5 - - 74-81 170
& Cellulose-SZ -
Amylose-C Neo
Amylose-C L51 _
Cellulose-C L40
B8 | YMC-Pack FA&S NI b %R
il - - - - - - - 146-149 -
FBE | YMC-Pack CA&S N ILALEEEE
Amylose-SA
Cellulose-SB
* Cellulose-SC
Z
é; Aleyon SFC CSp | Cellulose-SJ - - 3,5 - - -
B Cellulose-SZ
s Amylose-C Neo
P Amylose-C 174-178 174-178
C Cellulose-C
Triart C18 20 HY)
z Triart Diol 12 5L
7 | Alcyon sFC Triart PFP - 12 5 15| &L -
i CN 54
SIL _

WHGA
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USP
Class USP Description EREE YMC& & ‘\EN—

No.

YMC-Triart C18 54-57
YMC-Triart C18 ExRS 58, 59
YMC-Triart Bio C18 66-69
Meteoric Core C18

84-87
Meteoric Core C18 BIO
YMC-UltraHT Pro C18

93-95
YMC-Pack Pro C18

Octadecyl silane chemically bonded to porous or non-porous YMC-UltraHT Hydrosphere C18 96. 97

L1 silica or ceramic micro-particles, 15 to 10 um in diameter, or a C18 Hydrosphere C18 ’

monolithic rod. YMC-Pack Pro C18 RS 98, 99
YMC-Pack ODS-A 102, 103
YMC-Pack ODS-AM 104, 105
YMC-Pack ODS-AQ 106, 107
YMC-Pack ODS-AL 108, 109
J'sphere ODS-H80
J'sphere ODS-M80 124, 125
J'sphere ODS-L80

P il icles, 15 to 1 in di lithi YMO-Pack SIL 132, 133

13 orous silica particles, 15 to 10 um in diameter, or a monolithic sIL YMC-Pack SIL-06 )
silica rod.

YMC-Triart SIL 72
YMC-Triart C8 60, 61
Isil hemicall I ficiall Meteoric Core C8 84-87

L7 O_gty si an'e chemically bon(_ﬂed_to totally or super |§|al y pqrous cs YMC-Pack Pro C8 100, 101
silica particles, 15 to 10 um in diameter, or a monolithic silica rod.

YMC-Pack C,q 110, 1M1
YMCbasic 122
An essentially monomolecular layer of aminopropylsilane

L8 chemically bonded to totally porous silica gel support, 15 to 10 um NH2 YMC-Pack NH, 140
in diameter, or a monolithic silica rod.

L10 Nitrile groups chemically bongeq tol;‘)orous silica particles, 15 to CN YMC-Pack CN 118, 119
10 um in diameter, or a monolithic silica rod.

L1 Phenyl groups chemically bonded to porous silica particles, 15 to Phenvl YMC-Triart Phenyl 62, 63
10 um in diameter, or a monolithic silica rod. Y YMC-Pack Ph 116, 117

L13 Tr|methy|§|lane chemically bonded to porous silica particles, 3 to ci YMC-Pack TMS 114, 115
10 um in diameter.

YMC-Triart Diol-HILIC 70, 71

L20 Dihydroxypropane groups chemically bonded to porous silica or Diol YMC-Pack Diol-NP 136, 137
hybrid particles, 15 to 10 um in diameter, or a monolithic silica rod. YMC-SEC MAB 34,35

YMC-Pack Diol 36-38
YMC-Triart Bio C4 66-69

Log | Butylsilane chemically bonded to totally porous or superficially ca YMC-Pack Pro C4 100, 101

porous silica particles, 15 to 10 um in diameter. YMC-Pack C, 112, 113
YMC-Pack PROTEIN-RP 120, 121

L27 Porous silica particles, 30 to 50 um in diameter. SIL YMC-Pack SIL-HG 168
Packing having the capacity to separate dextrans by molecular

L33 size over a range of 4,000 to 500,000 Da. It is spherical, silica- Diol YMC-Pack Diol 36-38
based, and processed to provide pH stability.

) ) " I O—-ZFESF

L40 CeIIl_JIose tris-3,5 dlmAethyIphenyIcarbamate coated porous silica (Cellulose tris-35- CHIRAL ART Cellulose-C 7481
particles, 3 to 20 um in diameter. )

dimethylphenylcarbamate)

L43 Pentafluorophenyl groups chemlca_lly bonded to silica particles PEP YMC-Triart PFP 64, 65
by a propyl spacer, 15 to 10 um in diameter.

IO— X
Amylose tris-3,5-dimethylphenylcarbamate-coated, porous, Lt .Xﬁ%ﬁ( CHIRAL ART Amylose-C Neo
L51 | spherical, silica partilces, 3 to 10 um in diameter. (Amylose tris-3,5- CHIRAL ART Amylose-C il
pherical, silica parti ’ Hminai . dimethylphenylcarbamate) Y
Packing for the size-exclusion separations of proteins (separation _

L59 by molecular weight) over the range of 5 to 7,000 kDa. The Diol YMC-SECMAB 84,35
packlng.lls spherl|cal 15 to 10 um, silica or hybrid packing with a YMC-Pack Diol 3638
hydrophilic coating.

L62 C30 S|Ilane' bonded phase on a fully porous spherical silica, 3 to c30 YMC Carotenoid 123
15 um in diameter.

) ) ) . 7 30— AFEkK

Lgg | Amylose tris-(35-dimethylphenylcarbamate), immobilized on (Amylose tris-35- CHIRAL ART Amylose-SA 74-81
porous, spherical, silica partilces, 3 to 5 um in diameter. )

dimethylphenylcarbamate)

L1411 Polyamlng chemically bonded to porous spherical silica particles, Polyamine YMC-Pack Polyamine TI 138, 139
5 um in diameter.

. , ) . +)vO— R FFEK
L119 Cellulose tris-(3,5-dichlorophenylcarbamate), immobilized on (Cellulose tris-35- CHIRAL ART Cellulose-SC 74.81

porous, spherical, silica particles, 3 to 5 um in diameter.

dichlorophenylcarbamate)
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BioPro IEX#A 74

YMC-SEC MAB
YMC-Pack Diol

BioPro HIC HT
BioPro HIC BF

YMC-Triart C18/C8
YMC-Triart Bio C18/C4

YMC-Triart Diol-HILIC

— BioPro IEX #7L4

— YMC-Pack Diol

BioPro HIC HT
BioPro HIC BF

YMC-Triart C18
Hydrosphere C18

YMC-Triart C18/C8
YMC-Triart Bio C18/C4 |

YMC-Triart Diol-HILIC |

| I

" YMC-Pack Polyamine I |

YMC-Pack Diol

YMC-Triart C18
Hydrosphere C18

YMC-Triart Diol-HILIC
YMC-Pack Polyamine I

Fr—IINYTUND BRI
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PFHAXICEB DB

HAENESEROEMESBDOHIC

N FESHREETEID
DFEISHREREETCORBSELIETINRTHZT L

A TSNV EBIE L EMD A

=R BRI

DFHAXICLB BRI

1A RBEETHBETEHVEEIC

7K100%#% Eh18 C{EF I AE

=8 2o

LC-MSIZE%D

EABMEALEMD A

TEED AP 2 FEBEIC

] 7K100% % E18 CIEMAFIHE

] SABMELEMD IS

wHGA
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p.26-28

p.34, 35
p.36-38

p.42, 43

p.54-57, 60, 61
p.66-69

p.70, 71

p.26-28

p.36-38

p.42, 43

p.54-57
p.96, 97

p.54-57, 60, 61
p.66-69

p.70, 71
p.138, 139

p.36-38

p.54-57
p.96, 97

p.70, 71
p.138, 139
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. = YMC-SEC MAB BioPro HIC HT .
BioPro [EX77 .4 YMG-Pack Diol BioPro HIC BF YMC-Triart
PREDRIE EXij PFHA4X Rk 14 BROK 4
HBASTE BERET #1005 %£T HEFET #9155 %T
o B B e ++ - o+
2 E—-F o~ + +++ 4+
HAEafE ot ++ o -+
HEREM e e - o~
RTFRTyELT
e BREGI T RAFEDEEHD
T - 772 -
B2 Fr I T 759 X R ERE AR il

DFELEIBEEL ETriarth S LZBIROBR

HARICL 2 DBNORE

Triart C18/C8 | S~ = e
I m
M Triart Bio C4
: : BREHTEAT II[E 66,000 (30 nm)
Triart Bio C18 X M Triart C18
- x oo .
g
3 3 ; ; N 18363
Triart Bio C4 | : 3 3 =
: : : : ; H
: : 1 1 : L\ 5,733
10k 30k 70k 100k 150k 1,859
MW T T T T 1
0.00 0.05 0.10 0.15 0.20
E—7¥EmE (min)
HEA T LOETER. LRESEICL T FEENRMEOY FEPKKEEE Column : 150%3.0 mml.D.
RIITWE T ANY F7 7Tl 5T 81,859 576,000 TONRTF K &Z2/x Eluent : A) water/TFA (100/0.1)
JEIZDWT, #7230 nm®DTriart Bio C18& Triart Bio C4. #FLE12 nm B) acetonitrile/TFA (100/0.1)
DTriart C18TE— 7 DEERELBL TWE T NRTFREEDH FEHF1H 10-95%B (0-15 min)
RBETTCOMEDHBECIE. MALEHI12 nmDTriart C18X°Triart C8FEXIT Flow rate - 0.4 mL/min
ToPFEMNALUEDEZ L INTETIE. DFHP+DICHEEITE M FLE30 nm Temperature 1 40°C
DTARRTHZ LD EL TWET, Triart Bio C4IEMFLIEN30 nmT. =8 Detection 1 UV at 220 nm
EHEDHAEDE THFRBISAREDRAEDATICHBATEET 4. Injection :4 pL (0.1-0.5 mg/mL)
DFEDIED. DEEMFMOBRKMEDERL TC18, C8. C4LENSHEL Sample : y-Endorphin (MW 1,859), Insulin (MW 5,733),
DILERELET, Lysozyme (MW 14,000), B-Lactoglobulin (MW 18,363),
a-Chymotrypsinogen A (MW 25,656), BSA (MW 66,000),
Conalbumin (MW 76,000)




NI LIBEOHR

1 Rs (3,4)= 1 2
40°C | W1/2 (1)=0.019 3.4 5
] W1/2 (5)=0.046
F120330H I\/\
iFr2000n [W
] 1
1 Rs (3,4)=1.97 2
3 _ 3 1. Oxytocin (MW 1,007)
50°C | W1/2 (1)=0.017 4 5 2. Leu-Enkephalin (MW  556)
E M W1/2 (5)=0.039 3. B-Endorphin (MW  3,465)
jFeosse) |4, ‘ ‘ ‘ ‘ 4. Insulin (MW 5,733)
B 1 5. B-Lactoglobulin A (MW 18,400)
] _ 2
] Rs (3:4)=3.47 5 Column  : YMC-Triart C18 (1.9 ym, 12 nm)
60°C 1 W1/2 (1)=0.016 4 5 50x2.0 mml.D.
] W1/2 (5)=0.034 jk A A Eluent : A) water/TFA (100/0.1)
{F120330K s — 7 B) acetonitrile/TFA (100/0.1)
‘ ‘ ‘ ‘ 10-80%B (0-5 min)
] 1 Flow rate : 0.4 mL/min
f Rs (3,4)=4.87 2 Detection : UV at 220 nm
3
70°C | | W1/2 (1)=0.015 4 .
E W1/2 (5)=0.030 A SEEMGTI SEERREOE(PE—UH Y v—
(2055008 [‘/\ \ TIHEBZET PEEEN R EL TWE T, ZBES
T T T T T T % o /e k2 TS \ 7 =
0 05 1 15 5 25 3 min TOE—IHRBEDORIE. 2 NTEDHFE

NRIVEEEEZEELNET,

EREEFRIVEY (MW 22,000) D43 551

Triart Bio C18
(8 um, 30 nm)

I

Triart Bio C4
(8 um, 30 nm)

V190730B1

Jh

a

Triart C18
B um, 12 nm)

V190730A2

Jhe

V190731A2

A

2 4 6

10 12 14 min#

:150%3.0 mml.D.
: A) water/TFA (100/0.1)

Column
Eluent

B) acetonitrile/TFA (100/0.08)

50-70%B (0-15 min)

Flow rate : 0.425 mL/min

Temperature : 40°C

Detection : UV at 220 nm

Injection :8uL

Sample : Human growth hormone (0.1 mg/mL)

HTFE22,000D T F K THBE M RAIVES %, #FLE30 nmDTriart Bio C18& Triart Bio C4.
MFLE12 nmDTriart C1I8TAML TV ET XL IXVELEHFEDREWMEEM TR, A FH+
DIHELCE B TA RRTHT LP BN TT £ ZORBFITIE. BRER (REFIDUALR)
£\ \Triart Bio C18(M A H Triart Bio C4& V) biEEE— VDA BN RIFTT,

wHGA
Q%R
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YMC-Triart C18 1.9 um, 100x2.0 mml.D.

AU |
0.12
0.11
0.08 1
0.06 1
0.04

0.02

U200609A

12

14 min

Eluent : A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.1)
2%B (0-0.67 min), 2-45%B (0.67-14 min),
45-100%B (14-16 min)

Flow rate : 0.6 mL/min

Temperature :40°C

Detection :UVat215nm

Injection 10l

Sample : Tryptic digest of monoclonal antibody

Triart 1.9 umAH 7 LD THVWHEREEEZH L THY . 1 EE LW
THRBEPBETLEVEDNRTF Ry ES T L ERBRB AP EHT
DENHELVEROAIS N THEERANEEET T,

A7 X2 bD3 A
peztic| YMC-Triart Bio C4 1.9 ym, 150x2.1 mml.D.
mAU TFARIND B EH1E mAU FERMOBEHE
20 20
1. Fc/2
3 2. Light chain
3. Fd’
15 15
1 3
10 2 10
1
2
5 5
0 1 0
V180705H2 V180705B2
01 2 3 4 5 6 7 8 9 min* 01 2 3 4 5 6 7 8 9 min*
[Sample] Eluent : A) water/TFA (100/0.1)
F(ab’), <TFA> B) acetonitrile/TFA (100/0.1)
s VDengm;aﬁon \\ Fd'// ) 2A§;.50%E/;f(o-1o mir;),(QO"/;aB ()10-12.5 min)
iges I0n> reduction > Light chain uent : A) water/formic acid (100/0.1
I I I I <Formic acid>  B) acetonitrile/formic acid (100/0.1)
Foi2 HC2 20-45%B (0-10 min), 90%B (10-12.5 min)
Flow rate 1 0.4 mL/min
MAEDOHEIEMFEZTFAD LB FBRERMLABRHBETIAERIMLTUVET, Tempgrature :80°C
Triant CE X BEE RN L B BERMHTORFAE - IHMIRERT 28, LC-MST Detection : UV at 280 nm
DERBENTCEDNTT, Injection 14 uL (0.25 mg/mL)
T/ 70-FIVIRkD5 B
pesric| YMC-Triart Bio C4 3 yum, 150x3.0 mmi.D.
mAU
14004
7T0CUETE—IIRREF
1200
Eluent 1 A) water/TFA (100/0.1)
10001 B) acetonitrile/TFA (100/0.1)
30-60%B (0-15 min), 90%B (15-30 min)
800 1 40°C Flow rate : 0.4 mL/min
A k& Detection 1 UV at 220 nm
600 JL vigoziscz 50°C Injection T4l
P N -H Visos1o0s 60°C Sample : Humanized monoclonal IgG1
70°C
200 U \‘ . Triart Bio C4%FH\. 1> 27 M E/ 7O—F ik E40CH590CE T
\ T DEBETHFLTVET, 50CETIEE— 7 HTEHL TVELDICH
0 Vigoziouz 90°C L. 70CULETRRIFLE— VBRI BONATVWET DL ISHET
: : : : — — OHEAMEEREEFAVSNE T THAMIEN A Triart Bio C4
2 4 6 8 10 min* 1390 CTHERE L 1=H P RIEET T,

16
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BioPro IEX SF 5 um, 100x4.6 mml.D.

b8/ g

1. Natalizumab (EML 1gG4, pl=7.3)
2. Cetuximab (¥ X7 I1gG1, pl=7.9)

3. Adalimumab (58£Eh IgG1, pl=8.4)
4. Denosumab (52£Eh 1gG2, pl=8.8)

Eluent : A) 10 mM MES-NaOH (pH 5.7)
B) 10 mM MES-NaOH (pH 5.7) containing 1 M NaCl
0-20%B (0-20 min)

0 10 20 min Flow rate : 0.6 mL/min

WHGA
Q%R

pHY ST Ub

Eluent : A) CX-1 pH Gradient Buffer A* (pH 5.6)
B) CX-1 pH Gradient Buffer B* (pH 10.2)
0-100%B (0-20 min)

Flow rate : 0.6 mL/min

}k *Purchased from Thermo Fisher Scientific Inc.
A

0 10 20 min J. Pharm. Biomed. Anal., 2015, 111, 169-176.

BYUSVIL M E—RBLUPHI SV I b E—RTE/ ZO—FIUHBERTL TVE T, RIS RHRE L HED T/ ELBioPro IEX SFTIR. EB5NDE— RICHL
THIv—THEE—IDBOR Fo—INUT L IRTAY T+ —LEEDPBICEDTT,

T/ 70-FIVREORE KD IR

pr@eis 8 YMC-SEC MAB 3 um, 300x4.6 mml.D.

mAU E/7—
40
30 B Eluent :0.1 M KH2PO4-K-HPO: (pH 7.0) containing 0.2 M NaCl
[ | Flow rate :0.165 mL/min

20 Temperature : 25°C
Detection :UV at 280 nm

10 Injection 10 uL
Sample : Humanized monoclonal antibody (5 mg/mL)

o 1 L
EMEE/ 7B —FILiRE%EYMC-SEC MABERWTALE L. E— IR REF
10 12 14 16 18 20 29 min T AN E—TEZDRIDBREFREREINZIE—IHTRICHBTETVET,

RkEMESHK (ADC) OEMEAH (DAR) DAIE
223 BioPro HIC HT 2.3 um, 100x4.6 mml.D.

mAU

DAR 2

Eluent 1 A) 20 mM NaH2PO4-Na:HPO. (pH 7.0) containing 1.0 M (NH4)2SO4
B) 20 mM NaH:PO.-Na:HPO. (pH 7.0)/2-propanol (90/10)
0-100%B (0-15 min), 100%B (15-20 min)

Flow rate : 0.5 mL/min

Temperature : 25°C

Detection 1 UV at 280 nm

Injection 10l
Sample : Brentuximab vedotin (2.5 mg/mL)
W200121J . — o g
[ T T — ™ Bk oB8< T 571 —FA7 LBioPro HIC HTId, ADCOZBCBh, DARDEIE
0 5 10 15 min CERTYT

17
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FZAFROFFIT— A IREOD B
-l YMC-Triart Bio C18 1.9 um, 50x2.1 mml.D.

AU 1. 5-UNCAAAUACAANCAANCAUAGAANANUAANCACAANAN-3’
m 5 ] (RNA 20mer All PS))
2. 5-GAUACAANUNCAANCAANCAUAGAANANUAANCACAANANU-3’
2 (RNA 21mer All PS )
1 A=Phosphorothioated

Eluent : A) 15 mM triethylamine-400 mM HFIP*
B) methanol
8-17%B (0-9 min)

Flow rate :0.42 mL/min

Temperature : 65°C

Detection 1 UV at 260 nm

0 --vjr-/—"" Injection 11 L (each 1.0 nmol/mL)

C210208D2 *1,1,1,3,3,3-hexafluoro-2-propanol

0 2 4 6 8 min*
Triart Bio C18I¢. kX AOF AT — FEY (S{k) #Y TIXEEDH B
ICPWIRFEE—IRERL. HEUEEEVWHRIFICHBET
EFTVWET,

BioPro IEX QF 5 um, 100x4.6 mml.D.

Single-stranded DNA (15mer)

mAU
1. B-TATATATATATATATATATATATATTT-3’
(DNA 15mer 12PS, 2PO)
10 2. B -TATATATATATATATATATATATATATT-3
1.2 3 (DNA 15mer 13PS, 1PO)
3. 5 -TATATATATATATATATATATATATATAT -3’
5 (DNA 15mer All PS))
Rs (1,2) =1.74 ~ )
Rs (2.3) =1.90 =Phosphorothioated
Eluent :A) 10 mM NaOH
0 e B) 10 mM NaOH containing 1.0 M NaClO4
P180606C02 .
e e AR Rena ae 40-70%B (0-15 min)
0 5 10 min Flow rate : 1.0 mL/min
Temperature : 25°C
BioPro IEX# 5 LTI, Sk ) TREOPORTHMO A B ST, RFLHEIES Detection  : UV at 260 nm
hTWEd, Injection 16 uL (each 3.3 nmol/mL)
fL2EHBA ) IKE (AT 1 FEKEE) D5 B
22 =888 YMC-Triart Bio C4 5 um, 250x4.6 mml.D. 1. VR T R
tBu tBu 5o x4 xigms
AU s-S g-S SiRNA
P o 1
0.08
E sl;,s §,s §,s
0.06 - t-Bu t-Bu t-Bu
3 SAINT 14 K
0.04 - a=vy b
0.02 Eluent : A) 50 mM TEAA* (pH 7.0)/acetonitrile (95/5)
E B) acetonitrile
0.00 5-95%B (0-30 min), 95%B (30-35 min),
E 95-5%B (35-35.1 min), 5%B (35.1-45 min)

0 5 10 15 20 25 30 35 40  45min Flowrate ~ :1mL/min
Temperature : 50°C

*UZVTARIZ YR READSIEAUTER Detection  : UV at 260 nm
Sample : crude reaction mixture

SERAKMEDT ZIVT ¢+ K=y bEBALASIEA ) IO BECH W T, Triart Bio C4 “triethylammonium acetate
TRIFEE—IHRIPBOSNA7OT N T LERLTVWET, C18HT L TIEERKIEME
EEAPBOGBHTEEVWED REMEA ) TIZEOHBEC I3 EEED7ILXIVEENE
WC47H 7 LTriart Bio C4NVEXITY,

Courtesy of Saki Kawaguchi, Chemistry Department, Nagoya University, Japan
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YMC-Triart C18

YMC-Triart C18 ExRS, C8,
Phenyl, PFP, Bio C18

YMC-Pack SIL, SIL-06
YMC-Pack Diol-NP

YMC-Triart Diol-HILIC

YMC-Triart C18

YMC-Triart C18
YMC-Pack ODS-AL
YMC Carotenoid (C30)

YMC-Pack Polyamine I, NH: E#3I>CHEDHEIC (HILICE—RELT)
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1st choice! 2nd choice!
BEED NS - FEELEM(NEFT7 1T 4-)
B LA i (RiE) Triart C18 ExRS HET(EAY
VTR ATE! ——p| Triart C8 ———1 Triart Phenyl
: YMC-Pack ODS-AL
I YMC Carotenoid
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Triart C18 - ' S 2T ARG
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Eluent: methanol/water (80/20) [Amylbenzene]
methanol/water (30/70) [Caffeine, Benzene]
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BEOEWMESYRE L D5 B b7 zO-IVEEED S BE
mAU, 1. CHy  oHy
HaC- 0 CHy
3 HO CH3 CH3 CH3
1 CHy
4 a-Tocopherol
15
CH;
2 i3 o CHg o
Ho CHs CHgz CHz
1 CHy
2
10 B -Tocopherol
2
3. CHs  CHy
HaC: o CHg
T CHs CHy CHa
5 y -Tocopherol
4. CH3  CHy
0 CHy
i CHy CHg CHa
0 d -Tocopherol
Cholecalciferol (Vitamin Dg)
i — : 3 —r N
0 10 20 30 | | | |
L 0 5 10 15 min
(P040819C) (S970702A)
Column : YMC-Pack ODS-AL (5 yum, 12 nm) Column 1 YMC-Pack SIL (5 ym, 12 nm)
150%4.6 mml.D. 250%4.6 mml.D.
Eluent : acetonitrile/water (95/5) Eluent : n-hexane/2-propanol/acetic acid (1000/6/5)
Flow rate :1.0 mL/min Flow rate 1 1.4 mL/min
Temperature : 40°C Temperature : 35°C
Detection : UV at 265 nm Detection : FLS at Ex 298 nm, Em 325 nm
Injection 110 pL (0.01 mg/mL) Injection 120 pL (5-20 pg/mL)
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A :
mAU 1. Thiamine HCI (Vitamin B1) @ LN
i 2. Pyridoxine HC (Vitamin Bs) }:d/ =
3. Nicotinamide Caffein L-Ascorbic acid
4. Cyanocobalamin (Vitamin B12) s
3 5. L-Ascorbic acid 2-glucoside 2. 0 ) 9
6. L-Ascorbic acid (Vitamin C) Y @*w
20 7. Erythorbic acid & N
8. Riboflavin (Vitamin Bz2) Nicotinamide Nicotinic acid
J 9. Nicotinic acid a
4 -
mAU 3 o .
15 8 9 (e
Pyridoxmev
2 150 1 2 Bvdiechionde 2-0-(1-D-G\uccﬂ;;yvanosy\
—(Lrascorbic acid )
6 11 4 a Ascorbic acid 2-glucoside;
10 N S
, 100 2 8 ﬁﬁ/& 10.
7 o
e
9 50 6 10 Riboflavin N o
5] 2 Thiamine hydrochloride
“ il oaER
L M o — : - o LA )
R — LL 0 2 4 6 8 10 12 14 16 18 20  Oofcadd
min® o
T T T T T . o "M o
0 5] 10 15 20 25 min L
Erythork:?c a;:d
(D- jicacid)  C
(R100315D) (F121012A)
Column : YMC-Triart C18 (5 um, 12 nm) Column : YMC-Triart Diol-HILIC (5 ym, 12 nm)
250%4.6 mml.D. 150%3.0 mml.D.
Eluent : phosphate buffer*/acetonitrile (90/10) Eluent : A) acetonitrile/water (90/10) containing 10 mM HCOOH-HCOONH, (pH 3.6)*
*Dissolve 1.4 g KHzPOx in 800 mL water — add 26 mL 10% TBA-OH B) acetonitrile/water (50/50) containing 10 mM HCOOH-HCOONH, (pH 3.6)*
— adjust pH 5.2 by 20% HsPO+ — add water to make 1000 mL 0-75%B (0_20 min)
Flow rate :0.8 mL/min Flow rate :0.425 mL/min
Temperature : 40°C Temperature : 40°C
Detection  : UV at 260 nm Detection ~ : UV at 254 nm
Injection 110 uL (5 pg/mL) Injection : 4 uL (50 pg/mL)

*pH value of 200 mM buffer solution
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US ca = a . .
&L E43IC (PRINEVE) BHER
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) HILICE— F T8 7K100% ¥ 248 T 53 Bt
1. Oxalic acid
1. Nicotinic acid 2. Tartaric acid
1 2. Erythorbic acid 3. Glycolic acid
3. L-Ascorbic acid mAU 2,3 4. Formic acid
50 5. L-Malic acid
6. Malonic acid
7. Lactic acid
8. Acetic acid
40 12 9. Maleic acid
23 4 10. Citric acid
11. Succinic acid
12. Fumaric acid
304 13. Acrylic acid
1 Propionic acid

204
L 104
IAA_‘ 1 1
0 10 20  min 0+
0 ) 4 6 8 10 min
(A970603A) (U111212Q)
Column 1 YMC-Pack Polyamine I Column : YMC-Triart C18 (3 um, 12 nm)
250%4.6 mml.D. 150%3.0 mml.D.
Eluent : acetonitrile/50 mM NH,H,PO, (70/30) Eluent : 20 mM phosphoric acid
Flow rate :1.0 mL/min Flow rate :0.425 mL/min
Temperature : 30°C Temperature : 37°C
Detection 1 UV at 250 nm Detection 1 UV at 220 nm
Injection 110 yL (0.05-0.1 mg/mL) Injection :2 uL (0.005-1.5 mg/mL)
T/ i A

HILICE— FT7 I JBED—F 5 & vl

KILEOZVWBBIET, BKEOT I /BE38 (JPERH)

pA
S * Standard solution*”
A A‘ (1.10 mg/mL L-Valine, 0.92 mg/mL L-Isoleucine, 1.84 mg/mL L-Leucine)
Phenylalanine (Phe)
}}l{fl Tryptophan (Trp) mAU 3
400 J Leucine (Leu) 1
J\h Isoleucine (lle) 1 3
o Methionine (Met 150 1
Tyrosine (Tyr)
Vaine (Val ]
Cysteine HCI (C
Proline (Pro) 100 2 System SUlsbity | Rosu
Threonine (Thr) 1 Resolution (2, 3) 215 268
= Alanine (Ala) 9%
== ======= y-Aminobutyric acid (GABA) 50 ] Relative standard deviation of . ! UUZ:
= same 5o | ] e
== Glycine (Gly) 3 3| 002%
== Glutamine (GIn) 07
. T T T !
p— 0 2 4 6 min
== Histidine (His)
"""""" “====~—— Aspartic acid (Asp) 1 2 3.
Arginine HCI (Arg) CH, — . H :\\CHﬁ —— HaC. S COOH
a ﬂ I\ Lysine (Lys) Hec& 3 \>Y HC H\\ NH,
Ornithine HCI (Orn) H NH, W NH,
0 2 4 6 8 10 12 14 16 18 min L-Valine L-Isoleucine L-Leucine
*Chloride ion contained in the sample solution
**Sodium ion contained in the sample solution
(F130618A) (U120210A)
Column : YMC-Triart Diol-HILIC (5 ym, 12 nm) Column : YMC-Triart C18 (3 yum, 12 nm)
150%4.6 mml.D. 150x4.6 mml.D.
Eluent : A) 100 mM HCOOH-HCOONH, (pH 3.6) Eluent : phosphate buffer (pH 2.8)**/acetonitrile (97/3)
B) acetonitrile *2 Dissolve 31.2 g of NaH,PO,-2H,0 in 1000 mL of water and adjust pH 2.8 with H,PO,
83-80%B (0-12 min), 80-68%B (12-20 min) Flow rate : 0.9 mL/min (adjust the flow rate so that the retention time of L-Valine is about 2.5 min)
Flow rate 1 1.0 mL/min Temperature : 40°C
Temperature : 40°C Detection :UVat210 nm
Detection : Corona® CAD® (Charged Aerosol Detector) Injection 120 uL
Injection 110 uL (0.1 mg/mL) (The Japanese Pharmacopoeia 17th; Identification)

Corona and CAD are trademarks of Thermo Fisher Scientific.
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*! Standard solution was prepared from L-Valine, L-Isoleucine and L-Leucine supplied as a reagent for laboratory use.
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Counts vs. Acquisition Time (min)
(R161118A)

Courtesy of Gyeong Sang National University
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o /TooH
coo!

o o oy
25000 W\MWW
23 R by ] o on - L,

20000

Fumonisin B1 (Q1/Q3 : 722/334)
& 15000 2. o o
.é‘ o 00 OH
g CHy.
5 | NN
E

10000 HC 0SNG N
0 \COOH

5000

0 2 4 6 8 10 O

(R170515B) Fumonisin B2 (Q1/Q3 :706/336)

Column : YMC-Triart C18 (3 yum, 12 nm)
50%2.0 mml.D.

Eluent : acetonitrile/0.1% formic acid (45/55)

Flow rate : 0.3 mL/min

Temperature : 30°C

Detection : ESI positive

Injection 12 ul (1 pg/mL)

Bl X704 F
SFCIc& 32701 DBt

Column 1 YMC-Triart C18 [#5JL7V—#7 4] (3 um, 12 nm) 150X2.1 mml.D.
Eluent : A) water/formic acid (100/0.1)
B) acetonitrile
25-50%B (0-5 min), 50%B (5-8 min), 50-90%B (8-10 min)
Flow rate 1 0.2 mL/min
Temperature : 40°C
Detection : ESI positive, Scheduled MRM
Injection :5ul (0.1 ug/mL)
System : LC) Shimadzu Prominence UFLC
MS) AB Sciex 3200 QTRAP

£ ED
b rEEFJES OV DOLC-HRMSH T

CHj
Extracted ion chromatograms (m/z 389.11 > 245.022) 1. N
AU ( )
92 1 Spiked hair N
: (5.0 ng/mg each) 0%
2 3 3.78E7— N ?.mH
N 7\
1.0 2 [N/ NQC'
o}
0.8 (R)-Zopiclone
4 8
f=
0.6 g 2 CHy
g e - K
Qo
©
; (0
0.4 = N
g o=
L B
0.2 N
. ‘ [ N\ g
u Deoxycorticosterone Hydrocotisone N N="
0.0 U o N
i i ] g . — . (S)-Zopiclone
0.0 1.0 2.0 3.0 min ) 1 2 3 4 smin (Eszopiclone)
(X150803C) (F170925D)
Courtesy of H. Miyaguchi, National Research Institute of Police Science.
Column : Alcyon SFC Triart Diol (5 um, 12 nm) Column : CHIRAL ART Cellulose-SC (3 pm) 150%2.0 mml.D.
150%4.6 mml.D. Eluent : 10 mM ammonium bicarbonate (pH 8.0 with aqueous ammonia)
Eluent : COz/methanol (80/20) . facetonitrile (25/75)
Flow rate  :3.0 mL/min Flowrate 02 mL/min
Temperature : 40°C Temperature : 25°C
pe : Detection  : ESI positive
Detection UV at 254 nm . Injection 1 10 pL (Hair sample extracted by micropulverized extraction)
Ba.ck pressure : 13.8 MPa (2000 psi) System : LC) Ultimate™ 3000 liquid chromatograph
Injection : 5 L (0.8 mg/mL) (Thermo Fisher Scientific)
HRMS) Q Exactive™ mass spectrometer
(Thermo Fisher Scientific)
Reference

H. Miyaguchi, K. Kuwayama, Enantioselective determination of (R)-zopiclone and (S)-zopiclone (eszopiclone)
in human hair by micropulverized extraction and chiral liquid chromatography/high resolution mass

spectrometry, J.Chromatogr. A 1519 (2017) 55-63.
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