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S 527 N 195 — BR w24
o1 B AR I B SE - = IR J U o7 i
=REERERYE, FRENEY (pKa=8) , T K. )NE
-| iaé_zaee%ﬁﬁﬁj NI NN
s R T o
s i L= | quJ\N NH,

— R EAREEE
L ETFxRes

BR—: BTFNEEHNRAAE

Xt B E AR J7 8:GB/T 2238820085 — (RAAETX 5

WBAH: BT (R BWR: 2 = 92:8

fAitA:: ZORBAX SB-C8 4.6x250mm,5um

BT BERERANRAEER (HILIC) BX=: BTHel

Xof N Z A TR R FTHILICH R J7 % XoF AR TR I B 2 T v

WEhH: 10mMZMR%%: ACN=11: 89 WEIAH: 50mM FRER4L (pH3.0): Z.fF=15:85

fai¥%4: Zorbax Rx-Sil, 2.1 X150mm, Sum | | f&ifikE: ZORBAX 300SCX 4.6 X 150mm, Sum
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Extend C18 pH 2~11.5

Bonus-RP pH 2 ~9

Eclipse PLUS/ XDB C18 pH 2 ~9

Agilent TC/HC pH 2 ~38/9

StableBond C18 pH 1 ~8
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N //.
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—4—Increase k'

M_.__.__.—-—O

——Increase N
—=—|ncrease Alpha

Resolution
B
8

\

1.00
| R, = N%/8 e (a-1)/ct e k'/(K'+1) |

0.00
Plates: 5000 10000 15000 20000 25000
Alpha: 1.10 1.35 1.60 1.85 2.1
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Sulfamethoxazole Barbital
Acid (pKa 5.6) Neutral (pKa 8.0)
Hie N 0 _-NH_,0

L Hitz TN/H
NHSO0, HeC:
0
Caffeine
Base (pKa 14.0)
NH,
0 ?“3
HyC
A N
0"
CH,
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283

SB- C18 SB-C8 SB- Phenyl SB- CN
i i /K uLJLL
A

10 5 2 o
Time (min) Time (min) T\me (mm) Time (min)

XDB-C18 XDB-C8 XDB-Phenyl

Time lmml Time (mm) Tlme (min)
(1)Barbital ~ (2)Sulfamethoxazole (3)Caffeine
Columns: 4.6 x 75 mm, 3.5 um Mobile Phase: 80% 25 mM NaH,P0,, pH 3.0 : 20% MeOH Flow Rate: 1.0 mL/min Temperature: 35° C UV 254 nn|

0
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Zorbax® A B IE A

TR

Zorbax Eclipse Plus#:
Zorbax Eclipse XDB
Zorbax Stable Bond 4%
Zorbax Extend C184
Zorbax Bonus-RP %
Zorbax SB-Aq #
Zorbax RX HPLC #%

B sE/HIZorbax ODSH:
Zorbax IEARAE
HAbZorbax k=

Agilent®
FRAH A

ELfE EFILC/MSHE

Zorbax EEEHE, LC/MS ik

Zorbax PRHE S B A
Zorbax HuES BB
Zorbax ¥4 il
Zorbax f#R iR
Zorbax B4 BRI
At
Zorbax PrepHT#H| &1
EHAR
Agilent TC /HC
Agilent TC/HC (2)

Agilent Technologies

S A i
Zorbax 300 SB
Zorbax 300Extendfd:
Zorbax PoroshellE
Zorbax Eclipse AAAEE
Zorbax GF-250/450 ¥E/ik:
Zorbax Oligo HPLCHE
Zorbax SAXFISCXkE:
MARS
mRP column

&AL
Agilent prep il &+
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= jE Zorbax® HPLC a4+
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StableBond
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ZORBAX®RERE 2RI

AREERT BREERR (Fi4k

Original ZORBAX SIL (1970s) ZORBAX Rx-Sil (1987)

BT A Ba R R EERENRERT B TEESEE BEREpKas,
LEREER ERENpKaR), S3 @ WHENEIITIREKE

WA E DR AR
£JRKE (ppm)

—H MR Na | K |Mg| Al |Ca |Ti| Fe [ Zr | Cu | Cr | Zn
Zorbax Rx-SIL 10 | <3| 4 |15| 2 (nd|{ 3 (nd|nd |nd | 1
Zorbax SIL 17 | nd | nd |57 [ 9 (32| 21 | 88 [<1| nd | 88
Nucleosil 56 |N/A|N/A| nd | 130 |57 | 76 | nd [N/A[N/A| nd
Hypersil 2900 (N/A| 40 | 300 | 38 | 65| 230 ([N/A|N/A|N/A[N/A
nd = RATH

Zorbax Rx-SIL: 117448 < 35 ppm (A HHABZL R, <1ppm); 99.995% 45 [ — & fbkE
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Zorbax Eclipse XDB-C18

(BSTERZ) HEEER (AZ)
EH T S0 BT R B R R AR
800 HRALEESER BEREN
700 pKaf), SBRRENEYIRER
B
600 E2liEER: (B3)
HTE&RES K, fEREpKan,
500 ZORBAX $B-C18 WA SR RAERR
(BREERL)
400
300 Zf:%*ﬁm} mMK,HPO,: 55: 45, pH 7.5
UV: 224 nm
200 I g‘#ii 20 pL (0.5 / L) jsﬁ}&
£ 20 yL (0.5 g / p 0DS (A )
100 oDs %3%1&}&) Rt
o b ] [S—
5 10 15 20 25 30 35 40 45  min
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Zorbax R AH 8 3 AT

Zorbax LI & 7 A A B EE A G A J. Kirkland RE, BT REBA RN EFEHER.

BAERER
R R ER R
R EFNIER

* TRV EEBRHERDE
BiFEIM
SRR S 4 AU SR
R ERLIR AR

Scale: p==| =1pm
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aiRE, W, WS RER — — R ZORBAXE: A AHELAM

REIRE

O
o8&
+ © 4005
0 O Sy A e
® =2 S~ 2052572 —=(
000" 0;
+ o
&
HIBECH,0 L
& AR 80A & 300A
PR 4 I ZORBAX Rx
EZIRETZT €S

LRI LI &R BAR
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AY
Zorbax EE WS
ZorbaxFeE AR FURL
| ] | ]
StableBond Rx-C18/Sil EclipsePlus/XDB Bonus-RP Exte;%i‘w
—RAE - —mEs BB M
el =P R s e e
[—/—— |
SB-C18 SB-CN | Eclipse XoB-C18 | | Eclipse PlusC18 |
:ET%-MS —RWECN
|
Rx/SB-C8 SB-C3 | Eclipse XDB-C8 I | Eclipse Plus-C8 |
— R NEE-C8 =RWE
I I Eclipse XDB- 252t | | Eclipse Plus-PAH
SB-E: SB-AQ L Ecie I #2 | el I |
—RAERE =i I Eclipse XDB-CN I |Eclipse Plus-fiﬁaﬁl
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Zorbax E B S HEARN A

v'Zorbax Eclipse XDB/Plus
«Zorbax StableBond

«Zorbax Extend
«Zorbax Bonus RP
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Zorbax Eclipse

Eclipse Plus

AT BSE I Ve T
> B LRI BAR AR
JeE S

> B EOREIR B B

peis: V) g De g u
> A R, S
2 [R5 A ) E LA

> AFRAE - 1.8, 3.5, 5um
> BRI B %

»>C18, C8, PAH, & o

HEmRE

o i

B4 X [ i) ZORB AXTEE
<M pHIEAHTERE2-9

%ﬂ‘ﬂ‘@?ﬁ#»ﬁ:%ﬁﬁﬁ?ﬂﬁ@ﬂé
EHIEAR

SER R AR —
THEIT R E B

Eclipse XDB

»C18, C8, %%, CN
> REH4E - 1.8,3.5,5, 7um

> T RETEFRERTE
B o P i 1

> B EREAEME, NEBHE
E2IFAR-Y

> i 1.8um BRI SEHLPUER
SR TR

Eclispe 2 51 i (il A T 1 & (pHYE [ 24 2-9, WA P sk % LI R ZN ARV o 10 HLAE S5 pHI
BT FERT B B ) T 43 B AL 5 (JE 3L /2 Eclipse Plus), DRI — BN 5 VA TR AR IR B i (B AT .
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ZORBAX Eclipse Plus fi##7T “WE/R” b8

o TR LR B AR, S SE S I R IE

— fRE R

- RERTEE

— TETRRE YA Y 23 B8 ) e e/ PLUS—4F 34L& 4
- RAEEE TTOARF BB i € Ak

Eclipse Plus® LA 3!
kZORBAX Eclipse Plus C18
TEYBE T

ZORBAX Eclipse XDB-C18 /L

PR E Mk ~0.1ug, 60% ZJiE 8mM BERR#IZE kR pH 7.0, 215nm, 1.0mL/min, 4.6x100mm 5p £k 4:

10 min

35
min
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ZORBAX Eclipse Plus
1 R B2 B0 AH 23 B BT KR AR I 04 7 He 6

FTREM ~ 0.1ug 80% HEE sSmM BEEREIGE iR pH 7.0,
WL UV 215 nm, HE: 1.0 mL/min ik 4.6x100mm 5um

Tf = 1_Oy\Eclipse Plus C18

Tf = 1_25/\ Phenomenex Gemini C18

Tf=1.26

Tf=1.20 Waters SunFire C18

Tf=1.92 Ace C18(2)

Inertsil ODS (3) Tf=1.11

ZE R PIRTEE R S WREF, Eclipse Plus FEXA&MFTIREHA.
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Eclipse Plus C18 X T BRHsIE & W) 43 55
Ui T 4 2 S

1. KB 2. LBUKKIR 3. 411055

Eclipse Plus C18 Phenomenex Gemini C18
2
Tf=1.01
Tr=1.12 Tf=137
Tf=121 3 3
: L
o ] 2 YR i { J & : i

Eclipse Plus@ A0 B AR AW —BR. WAL AW — AT URIIRFHLER
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Eclipse Plus 27 i B 8 5 i

4% 4.6 x150 mm, 5um  FisAi: 60:40 JK:FFEE JiH: 1 ml/min A1 40 © C UV 254 nm
Bebh: BTSSR 1. M pi s 2. e 3. SUbrT iR 4. i

. N= 10747 N=10968
Eclipse Plus C18 A Ti= 1.03 /\—A /\ TF=1.04
20 25

0 5 10 15 30 35
Phenomenex Luna C18 (2) A ol U\ /\ N=9377
’ TF=1.08

0 5 10 15 20 25 30 35

Waters XBridge C18 N=8598 /\ K fesrer
|l )
0 5 10 15 20 25 30 35 mn
KERA R EY

Eclipse Plus A &4 KA
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RE-CEARA 5 C18/C8 AR Mk it

Nitrobenzene Eclipse Plus Phenyl Hexyl

Dinitrobenzene 60% Methanol
Trinitrobenzene

j T T I I 3 T T T T -

Eclipse Plus Phenyl Hexyl
40% Acetonitrile

f T T T T 3 T T I T .
. Eclipse XDB-C18
Diniroberzons. | 60% Methanol
Nitrobenzene )
f T T 1 T T T T 7 -
Eclipse XDB-C18
40% Acetonitrile
0 1 2 3 3 5 B 7 B 8 min
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Zorbax Eclipse PLUS F3-C. A
- REEAFEEHENE

Eclipse Plus Phenyl-Hexyl 4.6 x 100 mm, 5 um w g
] 25
E] EL]

Analine

o toluidine
Anisidine
Chlvroaniline
Benzidine
Naphthylamine
n-tnlidine
Dimethoxybenzidine
Dichlorobenzidine

388.L

-—::, -

"5 Eclipse XDB-Phenyl!

.
-
£

@ @by

3PPAN ] Zorbax A FEAT PR AL T 5 =F & (M Pt
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Zorbax Eclipse Plus Z&:- o4
------- BT RS- TR

Zorbax - l r]
Eclipse Plus " .
Phenyl-Hexyl i’ At
Waters E f )"‘. \I Rs =172
XBridge Phenyl w \ {
9 Y 5 - —JII S— llk- .-"')\:'\. JJI \L\I/\. s AN, —
IR M— ot ARSI M N /AR’ : = e
Phenomenex w ( ] .
s =1,
Luna Phenylhexyl E 46 x100mm. Sum j \ {Ill ) m
:\: __ S \‘._ JII lk\_ J I'\_ J f\ __-I\\_ WANAN

15 177 P min

Zorbax Eclipse Plus ZX#:-CE M BnH T B IEFE RIER .
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Zorbax Eclipse Plus ##-c &k
------- R DRI I R A5 3

Mobile Phase: A -20mM NaPhos (pH 2.5)/B- ACN  Gradient: 20%B - 45%B in 15 min. column: 4.6 x 100mm

[0 DD B Sagmatid. 10 Ram ol 0 7]
furazolidone

Sulfaquinoxaline 1.8um

sulfamethoxineg

- thiamphenicol 1 Oxolinic acid P 2

w0 carbadox § J . E b = Nalidixic acid
N S

= I I i LG ) )\

SENS SEU S | NS B|v W —

z a ] 8 0 mi
T TAGT B 5332510 FAm i i FEFTIREET

= 3.5um

5
e
T

U d g
p I 5 B O J\__ S ‘LL_ﬂt

T - ¥ ~ - - - . - - n

2 A
T GRET B Sag=001 18 Fonte o (2 Ve HEREE TG A TG0 W00 T P HERY CHER T L0058 1

5.0um

.
-

Zorbax Eclipse PlusZ - DML =FAUE IER . RiAR, B3R, S8ERET.
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Zorbax Eclipse a4

Eclipse Plus:

RS C18, C8, PAH, X&-O i

EERI4Z: 1.8 um, 3.5um, 5um

AR : R4 2.1 mm 3.0mm 4.6 mm
K M 30 mmE]250mm

Eclipse XDB:
RS M. C18, C8, CN, Phenyl
BEERI42: 1.8um, 3.5um,5um, 7 um
e : HEM2.1 mm 21.2 mm
K M 30 mmE]250mm
PL R B S FE(0.3 mmA0.5 mm)
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Zorbax E BB SHEARNA

v'Zorbax Eclipse XDB/Plus
v'Zorbax StableBond
«Zorbax Extend

«Zorbax Bonus RP
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ZORBAX StableBond i i &

THHRERA, MESHERKTZARFER.
AT ReHRREIREM.
PHRILUMEZE 1, EAWHERIR(80°C) T# k.

0—8i—C, O—S8i —C;, %ﬁ*ﬁ
(&) (s, ei%m
OH - OH
H0 0 @
J@ HO—Si—C,
O0—S8i—C, \OH @
H+H0=H,0" S MRBMNERE, BENHEREE

ISERE H<2A& LR Zorbax StableBond
R pH <2RFE, RAKR ey Sty
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ZORBAX StableBond i fE

{EAIGpHA i (pH 0.8,90° CHY ) ik (1 A2 5 1k

1 e StableBond SB-C18
(ZHTH-C18)
08 | @ ZORBAX Rx-C18
(ZF#-c18)
m Competitor A-C18
bt 06 |
X itor B-
% FRYEWEAL: 50% FIRE/50% /1% TFA, ggog | W Competitor B-C18
£ s A LS A Competitor C-C18
02 J 4 Competitor D-C18
A Competitor E-C18
0.0

T ¥ ) T I
0 5,000 10,000 15,000 20,000 25,000 30,000

ISR
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SBRIIPAEZMAICL8E SHH: SB-Aq
18 FA 5% — 100 % 7K #H K 100 % F WL A3
HEHTRIREAS NS E
A KRR FTRE =R
A AR

RS T8 T — A IEp HAIER (<8000) T B8 B K S e IR IF BT 1k

AATFPH 1Rz
BT A BI80°C I £ AT
RE IR R R “E AR~ ER RS
R & SRAR PR S
REARAL, B, BIHEkE 100 % 2K MBI
WL IRIBE PR A bR 43 B A 2

SR SIAR T K AHERGE M ERAH 1 L8 1 859,
TRPIFERE G RET R AKAR K 238 AT, A LT PITRKIT Xt B sE i

How to fast your LC separation
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/KA L S S A A =~ 3 B C18/C8
et A L DL OR B I TR 22 A

Example: Procainamides on Hydrophobic-C8 Column

. Equilibrate with 50% ACN,

then mobile phase Phase Collapse
v 50% loss in Resolution
Column: Eclipse XDB-C8 4.6 x 150 mm

Mobile Phase: 90% 50 mm KHp0,. i35 | After equilibrating with 100% buffer
10% ACN . -

Flow Rate: 1.0 mL/min s Increase in peak tailing
Temperature: RT
Kb 1. RmERE

2. Procainamide

3. N-acetylprocainamide

4. N-propionylprocainamide

2 5. ek x|

How to fast your LC separation

.".-i-".. il H Agilent LC colmns
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SB-Aq7E 5 7K HE L BB R BN T
B0 B B RIFRIEMHE

' Equilibrate with 50% ACN,
then mobile phase

Column: ZORBAX SB-Aq 4.6 x 150 mm, 5 um
Mobile Phase:  90% 50 mM KH,PO,, pH 3.5

10% ACN
Flow Rate: 1.0 mL/min
Temperature: RT
Detection: UV 254 nm, 4 nm
B fh: 1. R E

2. Procainamide

3. N-acetylprocainamide

4. N-propionylprocainamide
2 3 5. melE x|

N

No Phase Collapse
No loss in Resolution
After equilibrating with 100% buffer
Good peak shape on all peaks

How to fast your LC separation
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it 100% 7K 48 8354 — SB-Aq

R 12283
HEEET:1.01

FERMHE: BEERRALLOm, BlomEET,
MAKFRERZE, Y, BEEREHLmIE
L00mIBEF, NKHREZIE, B, HRGmL
0.25mg¥ ¥, B

I
s e d

=y Jo X ABALE

f3%kE: Zorbax SB-Aq C18, 4.6x250mm, 5pum —7%E (G1312A)
(880975-914) FhEESE (G1328B)

HHE:  35C M (G1316A)

WA 1% =MZBKEFR AR5 1588 35900E
REREEE: 15C, FKWHE: 3. 5ol/min¥i R OLHET ISR Alltech 2000
3#: 1.0mL/min 3% = R B A E . Agilent

Chemstation

How to fast your LC separation
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A H.ER7EZORBAX StableBond-Agqft: LI 5

mAU

1. 3%
2.2 5
3 Arsie 1
151 4 &5m
5. JEHIIR
WA (0% AT Zorbax StableBond-Aq
10 2 4.6 x 150 mm, 5um
WEIH: 99% 20 mM Na2HPO4, pH 2, 1% ACN
Miibui 1.0 mL/min
FE: 35°C
5 4 ) : 210 nm
3

How to fast your LC separation
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Zorbax StableBond &t

StableBond(80A )t i 41

4. C18, C8, CN, C3, Phenyl, Aq

HRRIAE: 1.8 um, 3.5 um, 5um, 7 um

Ak BAEN, POESER, S0EE, R, ElEfE A .

StableBond (300A) {7 k¥
B4 4: C18,C8,CN, C3

FRbRif2: 3.5um, 5 um, 7 um
KA giIm s AE, BAER, b bTAE, GEHlSAE, miEE
il AT

How to fast your LC separation
Agilent LC colmns
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LR FE

BAXABRBERKARS FlitmE AL,
MER/NFLRBRFIE KB RIEBR N AL
FES MW < 4,000, #E3% 80A 7L

FES MW > 4,000, 3Ef% 300A py7LEE

How to fast your LC separation
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300A itk v i3 K0 F HIIE T

415 41: 4.6 x 150 mm, 5 mm

WA 60% MeOH: 40% 0.1% TFA

VitiE: 0.75 mL/min

HE: RT 0 4F & R /ME hydrodynamic volume
Kl OV 282 nm o KB HLHBD BRMA T

o Cth

~N—=L Loy
" v’ Q 0 HO
Uow  OCH " cl ,;:ju
# o '“v,%m
SB-C3 Tylosin (REEX) 300SB-C3
(80A) MW, 926 (300A)
PW ,, = 0.442 Pw ,, =0.125
. A
’ Tinﬁm (min) 10 0

5
Time (min)

7F IV TER IR 7 Tk N AEORL FLBR R R B FEAT

How to fast your LC separation
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Zorbax E BB SHEARNA

v'Zorbax Eclipse XDB/Plus
v'Zorbax StableBond
v'Zorbax Extend

«Zorbax Bonus RP

How to fast your LC separation
Agilent LC colmns

Agilent Technologies T T

ZORBAX Extend-C18fa i kk4d /5

AW EEABAR, A FHpHAM KT

R EWpHAHMEAER, THTFpH2-11.5
IET S ARIE T AR A4 T 89 % T

BRER, WREMERA L&A ZITHT

pH: 2~11.5
#EE: pH>7,<40°C; pH <7, 60°C
WEGEE: 12%

KREH: 180m?/g

#LR: 3.5,5um

fL#2: 80A

ﬁﬁ'ﬁ?ﬂjl Xlﬁ C18 Silica Support
i W

How to fast your LC separation
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Zorbax Extend C18&EpH¥izhtH
oA IE R EN D N

43k ZORBAX Extend-C18, 4.6 x 150 mm, 5 mm
B 30% Z2FH: 70% MeOH  pH 7 2241920 mM Na,HPO, pH 1122743 20 mM TEA
YiE: 1.0 mL/min HEE: RT K i#%: UV 254 nm

Extend-C18 & Extend-C18
@ 1. Maleate I SkEg £k
2. Scopolamine ZR K&, pKa 7.6

3. PseudoEphedrine 1B B 27 pKa 9.8 7
4 4. Doxylamine HL8% (£ FaH ) pKa 9.2 4
5. Chlorpheniramine £ 25k fzpKa 9.1
23 6. Triprolidine £ 745 pKa 6.5
1 7. Diphenhydramine Z&#E47 B pKa 9.0
. 5
t,=114
: t, =85 !
\ | L
] 5 0 5 fime (min) 10
Time (min)

15 PH I EXTEND CA8n[ & 'k A 540 (14 P B A A B ol o Vg O

How to fast your LC separation
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ZORBAX Extend-C18 HPLC & itk
— —Extend-C18 £ & pHE KA H 4y

Lt ZORBAX Extend-C18
4.6x 150 mm
2773450002

307

. 20%HE
80% 0.1 M &EERE, pH 10.0
=== 70RBAX Extend-C18 i 1.0 mL/min
BE: =2

204 —— RHNFW

EROEER(mg)

SRR
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Zorbax Extend C18f %4
Zorbax Extend (80A )i A+
ERRI4S: 1.8 um, 3.5um, 5 um
EREFE R MAR(mm): 1.0, 2.1, 3.0,4.6,21.2
£ BF(mm): 30, 50, 100, 150, 250

Zorbax Extend (300A) a4t

HRbRIAZ: 3.5 um, 5um

RS NR(mm) : 2.1, 4.6
KB (mm) : 50, 100, 150, 250
DA S B AN

How to fast your LC separation
Agilent LC colmns
2008.10.23 Dalian
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Zorbax E BB SHEARNA

v'Zorbax Eclipse XDB/Plus
v'Zorbax StableBond
v'Zorbax Extend

v'Zorbax Bonus RP

How to fast your LC separation
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C1888 G HHI 7 —Phik#E
Zorbax Bonus-RP

- Agilent Technologies

< BMEBtREREGAHE. SIECI8E AL,
BA BRI IEHFENE, T 32 Rk

o FEAMHAPREHEM =2 HEE pH
RREME, BRI EYIETE R

Zorbax Bonus-RP C18

pH: 2~9

HE: <60°C
REER: 95%
RIE: 180m?/g
Rife: 3.5,5um
2: 80A
BAEM: C18
i =

How to fast your LC separation
Agilent LC colmns
2008.10.23 Dalian

ZORBAX Bonus-RP HPLC %3+ 7F H (& pHAE [ 5 2 P 303K

#E{EpHFIE&pHET, ZORBAX Bonus-RPIRIEE

P T massmn ane

E Bonus-RP

@& ppolg o SPEE 083663-201

o

o oo

i 4

g @86 8L fg—e & A 4
e

Ly 000 - T T T T T

o 5000 0000 15000 20,000 ZS000 30,000 35000
RSN R RN

—BE.c18/Ek
Bonus-RP

FFE B13668-901

00055
0,005 7
00043 7

—@— DimathykC14amide

PENEENE, om
§

e Borus-RP
- ®
A A A L A A s
Y
o |C|.:i]|] 70.&03 SD.IIIB 40,000
ARRHENEEEERY

- Agilent Technologies

4.6 150 mm
6% 25 mM
SEHEDR

pH 7.0:00% ACN
1.5 mL/min

23C

Bonus-RP[f) = i {48 T £EpH7 (1)
ek, BE10,00065FEAAFL A4 T
A HI AR .

wRESHEE NN EELE

by

=, iRt 46x 150 mm

i

iR 50% FE
50% 0.1%=HZB(TFA)

i 1.0 mL/min

SE. 60°C

it

Wi 80%FE
2097

- 1.0 mL/min

SE. 23°C

How to fast your LC separation
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Zorbax Bonus-RP ---7] F-F100%7K A5 1) 8 i 4+

mal

=1 RERPRKREDT

1 143 2R RIRE
AR ¥ 10471
200 o HwERAT:1.03

150 4

-
=3

=50 -

400

s0

NP U 1Y ABALE

#&i%kE: Zorbax Bonus RP, 4.6x250mm, Spm PR E RSN (G1354A)
(880688-901) BahERERE (G1367A)

i 35C M (G1316A)

WBIH: ZHE-0.1%BRREBR (4:96) KIMEIE (G1314A)

R 220nm BRI R BIFALHE: Agilent Chemstation

Vii&: 1.0mL/min

SRR 10u1

How to fast your LC separation

.".'i-".. il H Agilent LC colmns
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Zorbax Bonus-RP i 4t

HEPRI42: 1.8 um, 3.5 um, 5 um, 7 um
IR . N4E(mm) 1.0, 2.1, 3.0, 4.6, 21.2
FEK:(mm) 30, 50, 75, 100, 150, 250

PATAE, DR BAE, WRWEHIRE, R, BARKE, ST

How to fast your LC separation
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3 Pa
ZORBAXFE R AHEA

Y StableBond Eclipse Plus Eclipse XDB Extend Bonus-RP

HAAH | C18, C8, C18, C8, PAH, | C18,CS8, c18 Cc18
C3,Phenyl,CN, | phenyl-hexyl Phenyl, CN
AQ

Rife 1.8,3.5,5,7um | 1.8,3.5,5um 1.8,3.5,5,7um 1.8,3.5,5um 3.5,5,7um

Wi EMEFE, 2.1,3.04.6mm |1.0,2.1,3.04.6, | E4MEH:, 1.0,2.1,3.0,
1.0,2.1,3.0,4.6, 9.4.21.2mm 1.0,2.1,3.0,4. 4.6,21.2mm
94, 6,
21.2mm 21.2mm

FEK 20,30,50,75,10 | 30,50,75,100,1 | 20,30,50,75,10 | 30,50,100,15 | 30,50,75,100
0,150,250mm | 50,250mm 0,150,250mm 0, ,150,250mm

250mm

%2 1~8 2~9 2~9 2~11.5 2~9

pH

S H

LS FRPHIRANARME | J7 3P R ERAL, | VAT R IEAL, | spHISIAN | Ahke i
HpRSRmte | ATy | STy | RRRE |t kA
s R | B T 53 FTRAEAL
B “

How to fast your LC separation
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FESE BRI H] FP 40 )5 il A

77 v LR 1 L s A

A TR A
| |
PHE KAL)

m%ﬁaw@ﬁ%+%%mmwl

Bonus-RP E{ StableBond-Aq
3
SATRAE M T 5 i U U TS R R R TR
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Zorbax/Z tH BB ig i F A E N

General guidance on choosing a column based on sample type

SB-Aq Eclipse Plus/XDB-C8/C18 Eclipse Plus/ XDB-C18 Eclipse Plus XDB-C8
Bonus-RP Eclipse XDB-CN Eclipse Plus/ XDB-C8 Eclipse Plus/ XDB-C18
SB-C8 Eclipse XDB-Phenyl Eclipse XDB-CN Eclipse XDB-CN
Eclipse XDB-Phenyl ~ SB-C3 Eclipse XDB-Phenyl SB-C8

SB - all SB-C18

Other columns will work in some cases and could provide a better separation, depending on the actual analytes and excipients present in the sample.

i AFERVEE A ANE RS, BEMNEEAE M 2 k. Tox TS PIEFEE,
T IpHAN B S AN, 25, WRP R REN, 2T
PR oS, WMV ERCRIN , AKAH P A, S 80 I R RE R e K AR O E il A

How to fast your LC separation
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BB EIE VAT R P AT B T AL ?

3. B EERUMS I #%

R R
7 B
7 R

HE—HODSH

How to fast your LC separation
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¥4 B R L #E
LKA ik LR RE , REERE | NAEE
(mm) (ml/min)
BaEH 115
(E7EEF |05 03] 1-loug ulimin RIS RERSE, LCMS, 2k, BA
&)
Bk | gk |10 10509 | S0 | eeer | EREGE LOMS
AR 0.1 200~500
CGEERF |gops | 100-200ng |- e+ BRREE LCMS, Bk EH
&)
=Rk 2.1 50~120pg | 0.1~05 | ++ HRBUE, LCMS, FHWH
AFRE | BRI ARE | 3.0 11120—500 0.3~15 |+ T, TEEH
R 4.0/46 |0.1~1.5mg |0.5~3 HRS
- &I |94 1~10mg 5~10 mok HIl &
H&EE >20 >20mg >20 BEmg~gHIfl%
GHACTRALS RIS B i ke, 152 DL RS H 5%,

How to fast your LC separation
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WO TR A TR R Z K

W
- SRBIE
S
LA
RE MITRREANA B
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RERBIEEE - RERBIBHEMBRAR

4

S 70 E N ijt ¥

7]

INRIERIEES — 1.8um RRHTE3.5um RR
SO Z AL EER M@ — Poroshell 300F1Poroshell 120

Poroshell RRHT

How to fast your LC separation

= = Agilent LC colmns
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HETP (cm/plate)

AT A /NBURLIECRE AT LASEHLERTE 7355 ?

R
0.0045 ——=——————- %’%’_"ﬁﬁ L — v IR /)N, HETP
000s0 IR - Rfmewds N
040 o SRRV R AUE, R
0.0035 4 ————————- L mwEES oYL S
o 5L G Rk R A A
Loz JJEEE 5O0um XA, HFEEEMN
T,
00020 - ———— - ———mm e AT
N R = i SIum T MEURL,
N e O, HETPA 23
' : LB, DRCATLLECE
00008 - — SR A - T T AR AR
00000 = -~ ,_7 * - 0L/m'% ””””””” T B A
Jm n N
20,0005 ‘ ; \ w N
00 02 04 06 08 10 12 14 18

Interstitial linear velocity (u,- cm/sec

How to fast your LC separation
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BB N R BUE: MR RST

w1 A Rs(56)=85  Rs(6,7)=225
15 2 6 S . .
12 3 5 maller Particle Columns:
7 .

o M\J\ j\\ j\\ /\ - Same speed — Higher Resln.
504
BN /\ 1 4-Acetamidophenol

0.25 0.5 0.75

7 725 75 75 2 min 2 Caffeine

15 B B 3 2-Acetamidophenol
1 Rs (5.6) = 6.0 Rs (6.7) = 2.07 4 Acetanilide

6
e ﬂ | 5 7 5 Acetylsalicylic Acid
% 3 A [\ - 6 Phenacetin
23 N\ 7 Salicylic Acid

0.25 0.5 0.75 1 1.25 5 75 2 min
mA Column: SB-C18, 4.6 x 30 mm
15 1 4 Rs (5.6) = 4.7 Rs (6,7) = 1.61 Detector: 254 nm
12 2 6 Injection Volume: 1 ul
o 3 5 7 - Mobile Phase:
5 /\ 1% Formic Acid Acetonitrile (82:18)
i~ Flow: 2.0 ml/min

0.25 0.5 0.75 1 1.25 5 75 2 min

- Resolution Enhancement RRHT (5,6) = 1.8x
- Resolution Enhancement RRHT (6,7) = 1.4x

How to fast your LC separation

2008.10.23 Dalian

-3~ Agilent Technologies Agilent LC colmns

AERAE

Column Column Column Column AR E]
Length Efficiency Efficiency  Efficiency *

(mm) NGAm)  N@5pm)  N(1.8 pm)
150 12,500 21,000 35,000 i
Efficiency Analysis
100 8,500 14,000 23,250 | (N) Time -33%
75 6000 10,50(\17,500 b -50%
ressure | peak

50 4,200 7,000 12,000 Volume _g704
30 N.A. 4,200 6,500 Dot -80%
15 NA. 2100 2,500 -90%

PO /INBDRL B B A ) e, T LABRAS 5 PO B B RBORE B Gl ) A R 2
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.".-i-".. il H Agilent LC colmns
s Agilent Technologies T



Ul R B B o B T AN R R B R ?
b I
P <
4 i K
| TN
S VI

4 NUEHRL = BB
Py (S5 B )

How to fast your LC separation
Agilent LC colmns

.5 Agilent Technologies T T

BRI, (R B IG1A B
REEEE, AERTFRTBEE
1
2
Rs(1.2) = 4.8 3 4.6 x 250 mm, 5 pm 20,65
Aszw 1 ml/min 4 N=22680
|
0 1,2 5 10 15 20 25 30 min
3 —
Rs(1,2) =35 1271 46 x 100 mm, 3.5 um
/4\ N=11691 1 ml/min

|
ol 5 10 15 20 25 30 min

3 N=6568

a1s Rs(12) =33 4.6x30 mm, 1.8 pm
4 N=6104 1 mL/min
0 5 10 15 20 25 30 min
= 123
N Rs(1.2) =34 “ | . 4,6 x 30 mm, 1.8 pm
2.09 2 mL/min
N=6460 __——— > 05 1 15 2 25
0 5 10 15 20 25 30 min
1.8um RRHT Columns: - 14x faster than 4.6 x 250mm, 5um
- Time Saving of up to 95%

How to fast your LC separation
Agilent LC colmns
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BB AN, AU B i RI4E%, 0 B B TR b
RS HA A I )
JRF R TIE

(mm) (Vm) 1.0 mL/min

4.6 x50 0.5 mL 5 min

4.6 x 30 0.3mL 3 min

46x15 0.15 mL 1.5 min

4.6 x 150 1.54 mL 15 min

il W A I [R]

R~F R TE

(mm) (Vm) 0.2 mL/min 1.0 mL/min

2.1 x50 0.10 mL 5 min 60 sec

21x30 0.06 mL 3 min 36 sec

21x15 0.03 mL 1.5 min 18 sec
FOURFESIBATIN T = Wi i) + A T4 i [A)
(O GERTSPHTI TR = 10fSAE AR + Jhiam

How to fast your LC separation
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/NBURLIEURL ) DL

1. BEREEEE
o MBI LI RO ELRE
k%
o TR R
2. R
o ULEDK HRST AR
o ULFEDK, PR T AL
RIE =L

3. FRMIET A T \{\k\\ A }( / /,
o (ETE DI HLEH] %<§§§QQW“~%;

o JrESIIMGERL, fem TAERCE
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\jﬁ A}
600bar RRHT (1.8um Zorbaxta %)
Eclipse Plus Ph clipse clipse
zDimxeqzioons ECI;;;:;IUSQCM E:Iipse Plus C8 Hex Eclipse PAH| XDB-C18 XDB-C8 [ Extend-C18 Tﬁﬁﬁﬁzﬁﬁﬁﬁjﬁ% g
[4.6 x 100 959964-90 955064006 | 959964-012 | 050664016 |928975-002[ 528975906 72807500z ° 99994 1-902
4.6 x 75 —_o5a051.C I . b
4.6 x 50 [ 05994100 050941906 | 950041-012 | 950041-018 | 927975-002| 927975- 75-90: 95974,1 902
2.6 x 30 359031002 950931-906__|_950931-912 | 950931-918 | 924975-902] 924975 75.002) 11 s=Eclipse Plus C18
4.6 x 20 26975-902| 926975-¢ 75-90:
.0 x 150 959994-30
.0 x 100 959964-30 050064306 | 950964-312 28975-302] 928975-306) 728975-30:
0% 50 959941-30 059941306 | 959941-312 27975-302 927975-306] 727975-30:
0% 30 24975-302] 924975-306] 724975-30:
.0 x 20 26975-302] 926975-306| 726975-30:
1 x 150 959794-902
[2.1x 100 902 050764-906 | 950764-912 | 959764-918 |928700-002| 928700-006] 728700-902
1% 50 950741-002 050741-906 | 950741-012 | 950741-018 |927700-002| 927700-006] 727700-002
1x30 s 059731-906 | 959731-912 924700-902[ 924700-906] 724700-902
2.1x 20 926700-902] 926700-006] 726700-902
Dimensions SB-C18 SB-C8 SB-Pheny! SB-CN SB-AQ SB-C3 Bonus-RP Rx-Sil
2.6 x 150 829975-902 29975-90 829975-012 | 829975-905 | 829975-914
4.6 x 100 828975-902 28975-90 828975012 | 828975905 | 828975-914 8668-901 [828975-001
4.6 x 75 0975-90] 0668-901
4.6 x 50 7975-90 7975-90 827975-912_| 827975-905 | 827975-914 7668-001 [827975-901
4.6 x 30 4975-00 4975-00 824975012 | 824975-905 | 824975-914
4.6 x 20 6975-00 26975-90
.0 x 150 29975-30: 29975-30 29975-31. 29975-305
.0 x 100 28975-30: 28975-30 28975-31. 28075-305 | 828975-314|828975-300 |828668-301 [828975-301
.0 x 50 27975-30: 27975-30 27975-31. 27975-305 |827975-314 827668-301 [827975-301
10X 30 24975-30 24975-30 24975-305
0% 20 26975-30: 26975-30
1 x 150 20700-90: 820700-901 20700-91 20700-905
1 x 100 28700-90: 28700-90 2870091 28700-905 | 828700-914 828768-001 [828700-901
1 x 50 7700-90. 27700-90 2770091 27700-905 |827700-914
X 30 4700-90 24700-90 2470091 24700-905 |824700-914
x 20 6700-90 26700-90! | |

How to fast your LC separation
Agilent LC colmns
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KA RRHT /] ASEEL BRI F 2000 =
NS BH b

DADT1 B, Sig=203,16 Ref=off (XIYANGSHENG\DEF_LC 2006-10-18 16-54-291XYS000005.D)

)| RoUResEE: >20 g

60

50 RRHT- KA

404

30 4.6x50mm, 1.8um, @ 25°C

4.6x150mm, 5um,
HPLC

@25°C

How to fast your LC separation
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KA RRHT AT A SEHL ARG 55 o 7
SR HT 01

mAL
25 7 Zorbax SB-C8
2
1‘,5 4.6x250mm,5um 14min
n: 3 N
05

Zorbax SB-C8
4.6x50mm,1.8um

How to fast your LC separation
Agilent LC colmns

s Agilent Technologies 2008.10.23 Dalian

ETIAT
piu)ic Wi K

viscosity  flow length

\
Ap = AFL

- KOorrrad 2

/]

specific column particle
Permeability Radius Diameter
WA KRS

How to fast your LC separation
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RRHT i 3 RUORE R SF oA RPEAG B v A i EL AL

Goal: Achieve lower backpressure vs. a typical PSD

Small amount of
slightly larger particles
//I‘Eﬁiﬁ%ﬁﬁi — Engineered PSD

— Narrower PSD

fffffffffffffffff gineered Bimedal Distribution:

Lower level of fines ONly 3% compromise in resolution
TSR~ // [ _ 259 gain in"back pressure reduction
3333383333333 J3R3I S BRSNS

Particle Size (um) B RARENBY% KIEEMR25%

How to fast your LC separation

e il H Agilent LC colmns
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ANERLARS AT ) 1.8um SB-C1855k: fz & H ik

300

Columns: ZORBAX SB-C18
Dimensions: 4.6 x 30mm, 1.8 um

2504 Eluent: 85:15 ACN:Water
Flow Rates: 0.05 — 5.0 mL/min
Temp: 20° C
Sample: 1.0uL Octanophenone in Eluent
Detection: UV 245nm

arrow 1.8um — Narrow PSD

Pressure (Bar)

System Pressure (No Column)

0 1 2 3 4 5
Flow Rate (mL/min)

How to fast your LC separation
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\jjz Y
TARRHTEAEHEFHHMRRLC RS L
J— 4 = &b
ERRAENTHRT RS FWEFR > ERE
Rapid Resolution Competitor W
Column RRHT, SB-C18, Competitor W,
2.1 x 50mm, 1.8um | 2.1 x 50mm,1.7um
Anal. Time | 0.949 min 0.914 min
Resolution | 3.69 3.50
mAU g
700 b Precision 0.025 - 0.094 %RSD | 0.18—0.30 %RSD
600 Pressure | 440 bar 700 bar (+60%)
500 - §
400 3 2 8 -~
300 = = ¥ Sample: Phenones Test Mix
S Flow Rate: Tml
200 Gradient: 35-95% ACN in 0.9min
100 Temperature: 50°
Injection volume: Tyl
0] Injection Technique: ADVR, 0I, MCO
0 0.2 0.4 0.6 0.8 1 min WL: 245nm
Data Rate: 80Hz

How to fast your LC separation
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= 71 S P PR (4 P A (RRHT) 5 ¥R 2 4L

WA £ A
o

VHEEHERE A gxxg;u“
VL i

How to fast your LC separation
Agilent LC colmns
2008.10.23 Dalian

: Agilent Technologies




HRFEEIEIK

Selectivity £

B H B /NFRLEUR B SR K A
PlatesI&tk 31

Retentionff &

To Maintain Rs:

e.g:L/200) d,/2

‘Column Length = ‘ N

‘ Particle Size
‘ Particle Size

é

@r

: Agilent Technologies

PRUEAAS ORI —B AT ARIE R RIAE R

How to fast your LC separation
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“ ¥z BI4E /N (scaling)”

— RA G TR

— AR ) W ARAE T7 iR e fa B2

51T

4t - NEEBZSH

mAU 4
80
604

Eclipse XDB-C18

4.6 x 100 mm, 3.5 um
nE 4 ul inj.
204

1.

m:‘; Eclipse XDB-C18 it - Ej@'{ﬁ‘]ﬁﬁl
0] 4.6 x 150 mm, 5 um
40 6 ul inj.
20
. A
3 5 5 1‘3 min
Rapid Resolution Sunscreens:

2-hydroxy-4-methoxybenzophenone

2. Padimate-O
3.
4. 2-ethylhexyl salicylate

2-ethylhexyl trans-4-methoxycinnamate

mAU

Rapid Resolution HT
Eclipse XDB-C18
4.6 x50 mm, 1.8um
2 ulinj.

12 14 16 18 min

Mobile phase: ( 85:15) MeOH: water
Flow = 1.0ml/min.
LC: Agilent 1100

: Agilent Technologies

How to fast your LC separation
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AR A P A2 I I T A N AR
F2 = F1 x(ID2/ID1)?

Column: 1.8 um SB-C18
Mobile Phase:A: 0.1% TFA, 5% MeCN, (v/v)

B: 0.08% TFA, 95% MeCN (v/v) Procainamide

Procaine

Gradient: 0:12.5%B, 3.5:60%B, 4:60%B Nadolol

Sample: 0.1 mg/ml each x 0.5 ul injection  Pindolol 3.0x 50 mr.n' 1.8 um
Temp: 70°C Lidocaine F=1 mL/min

Detection: 230,16 nm Ref=360,100 2:)‘;‘:;’;1’:‘0':19

LC: Agilent 1100 Nifedipine

Nimodipine
Nisoldipine

T T T T T T T T
0.5 1 1.5 2 25 3 35 4 min

4.6 x 50 mm, 1.8 um
F=2 mL/min
05 1 15 2 25 3 35 2 min

How to fast your LC separation
Agilent LC colmns
2008.10.23 Dalian

- Agilent Technologies

REFE AT

BEREAARFRIE LE AR

VOlul’necolung

Inj.Vol. ., 1 X =1Inj.Vol.,; »

VOlumecolumnl

Zorbax column volume =3.14x r2x L x 0.6 (rand L incm)

0.4ml

column2

Le. 20ulqg % =4l 2

2'Omlcolumn1

How to fast your LC separation
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B PR3 5 i ) R T

K (“K prime”) i 845 B 52 K- 15 25 FE A R KA 2

P v K TR T T4 5 3 B o T A0 S e AR AR 1) A A
JEE4 P85 RSB

(End% - Start%)

# Column Volumes
(100% -20%) J
10 col. volumes

% Gradient Slope =

1.e. 8% = (

# column volumes= (Flow x Gradient Time) / column volume
FERRRANEL = (TR S DR B (7)) /AR AR

Zorbax column volume =3.14 xr2x Lx 0.6 (rand L in cm

How to fast your LC separation
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Fief [F] 4%

3BT IS T BSOS JEE I [ 1) 5

. Length .
Time X EWcolumn2 | _ Time
col.1 L h col. 2
engt columnl
i.e. 25min.x(150mm) =15min.
250mm

*assumes flow is proportional for columns 1 and 2

How to fast your LC separation
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P IS AT B 8] (B )
B g
AR

it = BEATAR R
BEFEAAR = BEATAR R
IEATIN ] =R AT AR R PR
6 FEE IR 1] =R AT AR B PR

KEZ

_ — 50 mm =J/N1/3

e.g. 15mins — 5MiNS

35-60% over 15mins —p  35-60% over Smins

How to fast your LC separation
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mAU]

o B e 4
ZORBAX SB-C184) BB SAHALY Akt

Original method
4.6 x 250 mm, 5 um
50 pL inj.

mAU]

20 40 ) 80 100, 120
Normalized view of RRHT to compare to original method gp

120 1%0min
HT
4.6 x 50 mm, 1.8 um

10 pL inj.

original column RRHT column RRHT
min. | %8B min. | %8B
o > o > 4.6 x50 mm, 1.8 pm
150 50 30 50 10 pL inj.
155 75 31 75 . . o
160 75 32 75 Mobile phase: A: 0.1% TFA B: 0.08% TFA in acetonitrile
165 2 33 2 Flow =1 mL/min. gradient
Temp. : 50 C
Binary Pump Mixer installed
0 2 40 60 80 100 120 140 160min
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JTER AT

Agilent 1200 Series Rapid Resolution LC System i the
Back to Main Maru

| B Motk ubwarend M| Viscnrty Tatde | el

B TR ML

http://intranet.chem.agilent.com/Library/software/Public/AgilentMethodTranslator.zip
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PRIV H FAR B A EX

— FEES BERAETERXY R S YT e e B
4fF: Agilent 1200 RR LC (4ilifi:: ZORBAX RRHT SB-C18, 4.6 x 150mm, 1.8um
WA A=1% LIRKH: B=1% LR ANGHHR BiE: 5- 100% B in 30 min. Jii: 1.0 mL/min
R RIE: MWD 254 nm B R H SO BRI, Wi Ak 3440 A I 1oL 9

G GA

o
] ©
|53 @
14.6 min © 3}
N £
Standards € 2
5 E
= 19
© 3
—_ —— LAl - - : §
0 5 10 15 20 25 30 min
G 14.6min
Licorice Root Extract Peak Capacity @ Rs 1.0 = 442

255 minGA
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Zorbax SB-C18(2.1x100mm, 1.8um)5 4B SAEHR ki

Gradient time Peaks

l, o

o AN

n

30 min 535

45 min 587

How to fast your LC separation
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RRHTZMT “T+4%” #fmETERIMEA%

iy

3
KBRS T2 RIS RS
5 ,, 10000 Ao
:: -
g o . . . . 0 . .
* 0 1000 2000 3000 4000 5000 0 2000 4000

B brize2/ ¢4

HEE: K J14 585 bar
2K FI R ¥ 0 (=N E

g =
o FRR
£ 0.004 @ 400 —
£ o002 [ PW (bena) 2 200 [escimms |
§ 0 @ 0
a 0 2000 4000 &y 2000 4000

SRR RN
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Long Lifetime of RRHT Column at 80C

12000

sooo —nitiat-Plates 16,010 Final Piates 10, 089
Final Inj # 5425

Column: Zorbax RRHT StableBond C18, 1.8 um
4000 4 Pressure at 80° C =355 bar

Column: 2.1 x 50mm,

Flow Rate: 1 mL/min

2000 Mobile Phase: 40% ACN: 60% Water

Plates

- 2 P 80885 L 2B 0PSB 8 5833588 35
D - DO W OO TN~ - 0T O N T O N OO M X N @ W0 O
2r882383IRkss2r83Kke8¢8R88e38R83R
FFFFFF Sal288RRBIIBHEBITLLHEIS

Injection Number

How to fast your LC separation
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RRHTZM B & A FE L (C BERT” FE )

Pressure vs. Injection #

150

fo i ZORBAX RRHT SB-C18
2.1 x 30mm, 1.8 um

140

130

FEGO0R I, KA REEMT 8 bar!!

Aaadd

bar

LYYV
AadA
AAAaAaAAAAAL
110 ALMMALAAAL, ahadAaaaaAAAALALRAAAL
Adadaas

100

90

Inj #
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600bar RRLCTE &1 i o8 F 3k

Part number
Frit Flow Replacement
Description Part number|Porosity [diameter |rate Frits
5067-1551 | 0.2 2mm [ (30671555
pm mL/min [(10/pk)

1-5 5067-1562

5067-1553 | 0.211 | 486mm | i |(10/pk)

FL420.2 pmiiitR e A7 AR Y RRHT (4% kT

«4.6mm/3.0mm IDF ik ] ARC B P/N:  5067-1553+7ii8%: P/N5067-1562
2. 1mm ID{O % FE Al LIBC B P/N: 5067-1551 +ifiti: P/N5067-1555
FEUKM (Polyketone) ik 3k nliiif 600 bar/k ) PN: 5042-8957 (10/pk)

How to fast your LC separation
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1100 R TE B AHF

5188-5323 4.6 mm RRHT 1100 Fast LC Kit — VWD

- 0.17 mm capillaries, 80 ul mixer, 5 ul semi-micro VWD cell

- two 4.6 x 50 mm Zorbax 1.8 um columns
5188- 5324 4.6 mm RRHT 1100 Fast LC Kit — DAD
- 0.17 mm capillaries, 80 ul mixer, 5 ul semi-micro DAD cell
- two 4.6 x 50 mm Zorbax 1.8 um columns
5188-5328 2.1 mm RRHT 1100 Fast LC Kit — MS/DAD
- 0.12 mm capillaries, 80 ul mixer, 1.7 ul micro DAD cell

-0.12 mm std ALS and WP ALS needle seats
-two 2.1 x 50 mm Zorbax 1.8 um columns

How to fast your LC separation
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ZE1100% A LR A T A EH G
X AARRHT @ #4350 2 B 132 95 %

1

2
3 4.6 x 250 mm, 5 pm
)\ N 2822680

0 1 ) 5 10 15 20 25 30 min
¢ 4.6 x 100 mm, 3.5 pm
1271
4 N=11691
AN
[
01 5 10 15 20 25 30 min
2
3 N=6568 4.6 x 30 mm, 1.8 pm
4.15 1 mL/min
4 N=6104
5 10 15 20 25 30 min
12 5
A . 4.6 x 30 mm, 1.8 um
9 2 mL/min
=6460 / 05 7 15 2 25
25 30 min

Columns: ZORBAX SB-C18  Mobile Phase: 50% 20 mM NaH,P0,, pH 2.8: 50% ACN  Flow Rate: 1 mL/min  Temperature: RT
Detection: UV 230 nm Sample: 1. Estradiol 2. Ethinylestradiol 3. Dienestrol 4. Norethindrone

How to fast your LC separation
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HEI#USP#EZ I RRHT 8,38 4+

Octadecyl silane chemically bonded to] ZORBAX Eclipse Plus C18

L1 porous silica or ceramic micro- ZORBAX Eclipse XDB-C18
particles, 1.5 to 10 ym in diameter, or | ZORBAX StableBond SB-C18
a monolithic rod ZORBAX Extend-C18

Octylsilane chemically bonded to ZORBAX Eclipse Plus C8
L7 [totally porous silica particles, to 10 ZORBAX Eclipse XDB-C8

pgm in diameter ZORBAX SB-C8
Phenyl groups chemically bonded tg ZORBAX SB-Phenyl
L11|porous silica particles, 1.5 to 10 um in
diameter

The definitions of L1, L7 and L11 — C18, C8 and Phenyl — columns have been
modified to include sub 2-micron particles! Agilent 1.8um choices are listed for each.

This reduces resistance to trying the columns from those pharma and generic pharma
companies worldwide that follow these methods.

How to fast your LC separation
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RERBIEEE - RERBIBHEMBRAR

4

Ie— Ui N S iﬁt N :
INRRIERIEIERE — 1.8um RRHTZ(3.5um RR
SOLZAERERSEIER — Poroshell 300F1Poroshell 120

Poroshell RRHT

How to fast your LC separation
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A1t 4Poroshell A] LASRER R 53 55 2

5 pm 5 pm
Totally Porous Particle Superficially Porous Particle

o
Q)
LXK
Sy AR SRR
25 pm Z N OE I CINER T N
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Poroshell 7 5 3% A 0 i 4
— BB R AH b SE LR 5

Poroshell 300 ---i& & K41 (>4000) Heidk 45 5
SumBLEHURL

B4 4H: 300StableBond-C18, 300Extend-C18,
300StableBond-C8, 300StableBond-C3

Poroshell 120 ---i& & /M3 (<4000)Huig 40 & Bl¥s b
2.7 umBEBRPEORL,  HEE —AORIEORHE 1850 %

B4 AH: 120StableBond-C18, 120StableBond-C8, 120Eclipse Plus-C18,
120Eclipse Plus-C8, 120Extend-C18

How to fast your LC separation
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FHEZ A ERERTEZIK/EA
—

7 B BEFEAIG

Y/

(2.1 x 75mm, 5 pm)

mL/min

" 2. BRERRE

o] / 3. Lysozyme

f\ 4. Myoglobin

- ERES TR, MHFRERN, EYEER.

How to fast your LC separation
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¥ FPoroshell i A/ B L k& H
-V I 2 S B R R T

IR R AR B
| 3 mL/min / \ Poroshell 300SB-C18
] o looue j\ L (2.1 X 75mm, 5um)

w] 2 mL/min

3 0-100%B L -
=] Lmin k J\ 1. Neurotensin
s B3 & %] 2. Rnase A

o] 1 mL/min 3. Lysozyme

™3 0-100%B l 4. Myoglobin

00 2 Mir A

o

mAUu

wi 0.5 mL/mln
*1 0-100%B

204 4 min

i FiPoroshellfiitE, BEEVEILN, BEEBHFRL.

How to fast your LC separation
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Poroshell RIE 71T B T4 B

AL

SO0

400

00 F =2 mL/min, 5-100 %B / 1 min

200°

-
0 Zorbax Poroshell 300SB-C18

b M P e k 2.1x75 mm, 5 pm
MALL

__A_

- /-7 “\
3 Above Poroshell chromatogram

200 expanded

A

¥ -

0
) o 2 4 1] B8 n 2 III 15 \‘B .“"l
mAL.
- F=tuwmn st00%8 /20| QEEMRD [ Zorhax 300SB-C18
- i 4.6x150 mm, 5 pm

100
T uI:_ ] & B

Poroshell£ 2547 A R AEI 2R 55 B i BRIRIFIS T
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Poroshell GE7E17 5% 2 Py BRIE = 304 B B E A AR

Columns: Poroshell 300SB-C18

2.1 x75 mm, 5 mm . Samplg: )
Mobile Phase: A: 0.1% TFA s * 1. Angiotensin Ii
B: 0.07% TFA in ACN 1 g-g;gggnﬂn
Gradient: 55— 100%_8 in 1.0 min. 2 . 7 4 Insulin
Flow Rate: 3.0 mL/min. s 5. Lysozyme
Temperature: 70°C 6. Myoglobin
Pressure: 250 bar 7.Carbonic Anhydrase
Detection: UV 215 nm 8.0valbumin
I T T T 1
a 0.5 10

Time {min)

HA7Poroshell £t i i T e 0 73 1 32 1 SOM ik !

How to fast your LC separation
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Poroshell tRIE 5 73 & 5 43 AT BSAEG & =4

1 mL/ min Poroshell 300SB-C18
0-100%:B = 12 min 21 x75mm, 5pm
1 BRO7R0-B02

1 2 k] 4 b f 7 2

0.208 mL/ min
0-100%B = 120 min

300SB-C138

21x150mm, 5pm
(BtHS BA37h0-002

a0
h

IRIRERTASRAT IRERIRIRINNETE]
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ZECHEERIEH

How to fast your LC separation

L A i Agilent LC colmns
s Agilent Technologies T

ZREBIR &

GPC CGEESIE) ®itHE  GFC CRERIEIE) ®ittt
« PLgel % 7| * PLaquagel-OH # 3]
e Zorbax PSM «S» & 7] e Zorbax PSM & 7|

e Zorbax GF-250/450 (4%
G fedibt Y K5 F o) RABBRIKAE)

> 2oy R
> PO N ORI EE

> i o3 1BV VR AT A 5 RAAE 2>
TRYIDHE
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Zorbax SAXFISCX B T3¢ #ikt

> BT REWEN ZorbaxFERER, KA > SHEHSERFRE

O MR > Bio-SCX IIRFI% TN ML BRAE S &
> HFARE A TRAMRENIAT 2D LOMSABmEt, B BRRE
RIS VERERT BT AOIETE

IEH—=&E - ZORBAX 300SCX HE: BETRNSE
1 . 1
iR ZORBAX 300SCX sk ZORBAX SAX
4.6% 250 mm 46250 mm, 5 pm
P4 BBO9LZ-F04 PRI 880852703
S 100 mi NHHZPO(pH 6.5) Fenie 0.1M NHyHPO4(H 6.5)
HE 3 mL/min HE 2 mL/min
z . "’ ax 20°C
34 5 LR 2076 = UY(254 nm)
g il Uy 210 nm R EE@EE
#2 . i
1R 3 6MP
2% 2 3 4.CMP
3. AR SR e
4. IR
5 EELERE
‘_J 4
—
0 2 4 }

Time (min.)

S SR N . . —
0 2 4 6 810

How to fast your LC separation
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Zorbax SCXH T =& & 0T

(E R J772GB/T 22400-2008)

“i' T 34 ZORBAX 300SCX
FRUERE B (A || : 4.6X250mm, Sum
(5ppm) K. 240nm;

Wik 1.5mL/min;

Feiit: 30°C;

PR 10pL;

—— L FEHAR: S0mM B Sh 22
i i H < (pH3.0):Z/if=60: 40

FE b £ 1 14
| (G E2.27 ppm; B B i
7.57 mg/kg)
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FHEAE

ChiraDex
B-FRM il o 3] 22 FLRE RO SRE L USP L45
M. EEZmRE:, FOFWEME, SRS, PTH-Z 3R

Ultron

ES-OVM #4 UNRHE 8 1 —— USP L57, MirikITkiEr

R oy BN R A, LEi QAR LR, K SF R By,
Jli. Gk . cloperastinfs s

ES-Pepsin #5 H 81 il
N SOl G T B e il o IR . 258, 20k,
eperisone, 5L

: Agilent Technologies

AN
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N7 IVAZEREEN: o

RER T

* Eclipse AAA
BE BT RE

« Zorbaxii 43 #1H:
FAZHBR

« Zorbax Oligo (IEX/RP i 41)
LTI TRE

* Eclipse PAH

: Agilent Technologies
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LSRG

Agilent Prep ZORBAX
JRE — 5,10um Hikr — 5, Tum
Z1EFA - 400 m2/g ZIEF - 180 m/g
FL4% - 100A FL4#% — 80A, 300A
T E 18- 24% % & - Eclipse XDB-C18 — 12%
il 52 48 — €18, Silica [l 52 4H — BT& ZORBAXA Mk i &40
7% — (4.6), 21.2, 30 and 50 mmFil & CRAR. IEAH. GF. BF3TH)
23 b 42— 9.4mm F1 21.2mm

pHitE i — 2~10 (C18), 1~8 (Silica)

How to fast your LC separation
Agilent LC colmns

S Agilent Technologies T T

ZREeH—REEIEHE
— Agilent TC(2)/HC(2)

hEmmR
PRI &
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Agilent TC-C18(2)&HC-C18(2)¥&AH itk

e R BURL
T4l LR AR (290m%/g) , fL12170A
JEZORBAX i ks

BAM: BRC18EAH
TC-C18(2), s Flik A (12%)
HC-C18(2), # bk f2(17%)
A%

4.6X250mm, 4.6 X 150mm, 5pm

How to fast your LC separation
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Agilent TC-C18(2)&HC-C18(2)¥iAH itk

> H—ARTCQ)HCQ) i A% T Il AR Ak &
YR RESEALOL 7 I IE .

> SHET m ALK, TCQ)YHCR)IEE R
B, HERCELT

> TCQQ)5HCQ) LRI A ANA
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= 1% y : v il
ANTR) AT R BR B L7/
N WG A
far 1 A- 20 mM KHPO4 pH 7
= TC-C18(2 .

Wl =107 3 N=12949 @) B :\/Ietha?ol

b 6 7 T7=1.26 35%A/65%8

3 2 A T 23° C, 1.0 ml/min
o T T 3 % % R 254 nm

160 1 Injection: 2ul

140

W] | 20965 N=12250 HC-C18(2) *f“&ﬁﬁ}ﬁ :

o 2 ‘ 7 5 .Uraci

;E AI\ 6 Tf7=1.17 2.2
o | 3 i @ 2 B3 B E 4 = 3.Butyl Paraben
0 440K R A
10 _ SYMMETRY-C18 »

wy | T=158 3 4 N=13761 5.2

§§ 2 H H 5 6 7 Tf=1.74 6.Acenaphthene

0 5 10 15 20 25 30 35 40 min 7.Bﬂ7k%é+$
"™ 1

o 3 4 N=13196 CAPCELL-PAK

= Tf=1.42

. 2 d ]\,\5 6 7 Tr=154
100

3 3 4 N=10749 LUNA-C18(2)

o | Tf=1.29 7

40

o 2 ‘ 5 A 6 Tf=1.28

° 10 20 30 40 50 min
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= itz ko R ﬁ y y % i3
ENGIER Y e 0N g L e 1Ly MIRFS
w1
% [Tfe=1.72 4 N=14183 KROMASIL-C18
s 2, |3 5 6 7
s i A Tf=3.36
'1’;0 : 1 10 20 30 40 50 min
‘% 3 INERTSIL-OD
2 3 Tf2=1.§>0 3 4 N=11098 SIL-ODS(3)
L ) i 6 7_Tt=172
=3 N=10756 DIAMONSIL-C18
23 | TR=1213 4 5 A 7 ~
o 25 A Tf7=1.45
w] |Tr=168, 4 s N=162283 SINOCHROM 0DS
53 2, ) M 7 Tr=368
w31 *“ = S = = = —
140
) HYPERSIL-ODS(2
:550 3 4 N=12121 Basic compounds 2 and 7 @
60 5,2
© I lL 9\ were adsorbed. 7 T7=5.80
mwo 3 1 20 40 60 80 100 min
20 3
w3 |T7=1.14 3 45 N=16849 YMC-PACK Pro C18
@ Tf7=3.28
% 3 2 6 7
0

How to fast your LC separation
Agilent LC colmns
2008.10.23 Dalian

Agilent Technologies




TC(2) 1 HC(2) X itkAt &9 A & i g e

R LUK FR IR 47 — ERAR. EmREUE

HC-C18(2) \L__ USP i 2 X T 5%
T0C18(2) ] 1.0, FoREIHR

LN

I

LUNA-C18(2)
DIAMONSIL-C18

CAPCELL-PAK

BTE B
BT 7RI

INERTSIL-0DS (3)

SYMMETRY-C18

YMC-PACK Pro C18
KROMASIL-C18

SINOCHROM 0DS

HYPERSIL-0DS (2)

00 1.0 20 30 40 50 60 7.0 Tf

How to fast your LC separation
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Diamonsil C18
Tnertsil ODS(3)
Hypersil 0DS(2)

TC C18(2)
Capcel 1-Pak
Luna C18(2)

HC C18(2)

Kromasil C18
SinoChrom ODS

Symmetry C18
YMC pack pro C18

0 50 100 150 200
J& 77 (bar)

WENHH: 65% methanol, 35% phosphate pH7.0
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&

AR T A T B SRER AN S8R TR 20 LR A

>

i A
SR 4.6x250mm, 5um
TEhA: 10% 0.03M Ml £, pH 3.0

90% ACN
VI 0.5ml/min
L 25°C

%K 214nm
HEFEARFN: Bul

CaHa0y 4 7 456 CaeHaOy 5+ 7 & 456
B AR

How to fast your LC separation
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AR T A T R R R AN ST S8R IR 20 LR

2

e st @ HC-CI8XEL B R EH

e G0 /\/\ [ B ¥ i3:0P
"= 2HERTR
Dikma Diamonsil C-18 /\/\
BT B

Intersil 0DS3 /\/\

Alltech Apollo C-18

Agilent HC C-18 %EB@H&&
o FE: B, S HER
fER F R R
Agilent HC C-18 176" 21056 20986
Alltech Apollo C-18 1.59 17670 18123
Intersil 0DS3 1.24 14050 14109
Dikma Diamonsil C-18 1.12 11699 12017
Luna C-18 1.32 18711 18570

How to fast your LC separation
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AN R T A F T R SRR AN ST 3BUR IR 20 A LU A

Intersil 0DS3

Alitech Apollo C-18

M N AN

una C-18 12 K : HC-C1 Bﬁ?&ﬁ%%ﬁﬁﬁ
W Y W Ml TREFRAEE
Dikma Diamonsil C-18 12 Lgiﬁﬁﬁgﬁ
LI RS B

Agilent Technologies

ST wapn
Agilent HC C-18 1 2 ]
A N ART NALAF SMME A
TG 5 Biltrg TR R
EAm/ | FURR
Agilent HC C-18 1.70 20094 21148
Alltech Apollo C-18 1.67 18085 20114
Intersil 0DS3 1.30 15716 14798
Dikma Diamonsil C-18 1.17 13137 12476
Luna C-18 1.31 17050 18705

How to fast your LC separation
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Agilent HC-C18 & & -k S5 b2 8] K BB 14

EILE
@ik Agilent HC C-18 4.6x250mm, 5um
TRBNAH: 10% 0.03M fi 2 £5, pH3.0
90% ACN
LI 0.5ml/min
WA 25°C
Rrid K 214nm
ARG Sul
FE e 15580 2. e LR
- RERERERHEE T EMiEE

corss | URMRIE T TPk BB

2
{R B I I RSD (%)
1 0.24
2 0.28 !
A 0 '\ Rs 1.72
U | Re176
c LN
I5 1|0 1‘5 2‘0 2‘5 3‘0 mlln

: Agilent Technologies
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A& H T A S 2 HRg1.Re,Rb15-HT I L5

FEf: 1.Rgl 2.Re 3.Rbl; (Aiffskft S Mirh [E 24 ML20054 iy ik

RO Agilent TC C18 ﬂ
2 - BB THERTR ,

Rs;, = 2.27

Diamonsil C18

T T
30 40 50 60 70 80 90 100 110 min

Rs;, = 1.97 Apollo C18

T T
30 40 50 60 70 80 90 100 110 min

How to fast your LC separation
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AR EREH T AZEHRg1,Re,Rb 1 HTHIELER

Fedh: 1.Rgl 2.Re 3.Rb1; (aili et S rh [H 25 20055 R /7 ik

Rs;, 2.23 Kromasil C18

30 40 50 60 70 80 90 min

2 Rei,226 Hypersil 0DS-2

5 Inertsil ODS-3
A_/‘»ﬂ .Pl‘ ﬁ. At A
30 40 50 60 70 80 90 min
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ANSHE, G2 [ [ 25 4

wiwed: Sigral & 1 H
—— Gisdng H H
Giséng_hugls_TCiRepd dat

mal
mal

0 10 mn a0 an 0 (] W 20 a0 100 10 120
hinutes

TC-C18(2) column with Gradient condition,detect at 203nm
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R IE H iRy

] 1| ECIEIReESE] Sample:

Shuanghunaglian

w{ N=17178; Tf=1.08; Rs1,2=2.15 Granules
1. R
200 4 2~ %)ﬁ
: i : H 10 - HPLC Conditions

E Column: 4.6 X 250mm,

7004 Agilent HC-C18(2) [T

wo{ N=17477; Tf=1.04; Rs1,2=2.27 Mobile Phase:  85%
0.4% Phosphoric acid ;
15% ACN

Flow Rate: 1.0ml/min
Temperature: 30°C

UV Detection: 327nm
2 4 6 8 10 min Injection volume: 10ul

How to fast your LC separation
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A N ER ) 43 AT
ELSD
. 1
1. EH R AN
2834 A
3. A IEB
4 RANEEC
15 2
3
4
TC-C18(2),150mm,20%THF/MeOH(10/25)
80% water, isocratic,1ml/min

How to fast your LC separation
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Agilent TC-C18 418+ 7 & L IR =R AW

ke e I
fai%4:  Agilent TC C18,
4.6x250mm, 5um
(P/N: 5189925-902)

1 3
2
4 5 WA AL, B 50mM B AU,
] Il (min) A% B%
. 0 4 96
20 18 82
T« 1 ml/min
L FaR:  25C

4

H

KiK. 254 nm

HERE: 5ul
kewek fREHN @ SEE 2By I=2ET BEET T?é
i N K)  (USPT KA
: {min} M) ) { f) S
AHBEE 8115 A /122 225 1.06 o
AMER 16722 414 107363 568 107 SR
LTkME 21140 193 163774 745 1.08 kAR

FHRE 26.284 19.2 143360 9514 1.06
EgC ] 29.070 79 95148 10,63 1.06
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Agilent TC-C18 €414 70 & 1+ D P &R 2454

mAU
WO GGG . DOWEVIME . BN . O A . OGP B
U SO R R A RO B B BRI
| ' Sulfaquinoxaline

o g & ;

T | Sulfamethoxazple 5 E
. [ 2 ; gL |
201

A

LR

i FE:  Agilent TC C18, 4.6x250mm, 5um (P/N: 5189925-902)
VSNAH: A1 0.2% HAc, B:Ffi ; 0-3min, 10%B; 4min, 20%B; 8min, 20%B; 15min, 30%B; 17min, 45%B; 19min,45%B; 24min,
65%B; 25min, 65%B; 27min, 95%B, 34min, 95%B

Wig:  1ml/min M 30C
K 275nm HERER: 20
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Gk IR KPR YEAE R AT

434 Agilent TC C-18 250X4.6mm  Jii&h4H: A 0.1%TFA Water B ACN 0~4min 5%B; 4~6min 25% B;
6~10min 25%B J5izfTHf[A]: 5min
Hifi: 25 °C P Iml/min KPS 280nm+4 nm Ztk: 500nm+100nm

mAY
35] Folic acid|
3
VB3 VB2

25] VB6

2

15] VvB1

1

5 \__JD_LA_
o

0 1 2 3 3 5 3 7 B 5 min

- WEFBRBE. WK, BB
* RAEF BT XA, TC C-18 tailiAEw AR Atk 41 7> th RESR LS B IR B
© HEER AR T XA E L
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Agilent TC-C18 & AN & b OB} A BT JB 71 O =2

1 R 2 ILiFm
SHBREXFRTEE 4NBREXFRZE
5 MR FRA N
| ax 2 2o
_ J\ \ kL Agilent TC C18,
e e e e 4.6x250mm, 5um
(P/N: 5189925-902)
WA A2l B: 20mM RN,
pH4
I iH) (min) A% B%
0 30 70
8 60 40
- 12 90 10
= = = 17 90 10
T« 1 ml/min
Fiifi « 30C
K I (min) Pk
0 260 nm
5.8 230 nm
6.4 260 nm
HERE 5ul
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Agilent TC-C18 235455 & /i ORBH - AIFH IR ) I %2
e 1. LR
-~ PRUERESL 2. R
- 1 3. BTHrEEE
EREEM:
i . . tailfE:  Agilent TC-C18,
- f | 4.6x250mm, 5pm
s (P/N: 5189925-902)
S MBI AZJR, B: 20mM
- NaH2P04/H3P04, pH 2.5
-] BB IR BRI gﬂﬂ (min) ‘};" 2?
s 6 30 70
- HIRE Bl 10 85 15
- : 1 i 1 ml/min
’ sndic s i P 30C
- Kol K: 214 nm
HERE: 20 ul
FLPOBHH (HFE R
LRI
~\ ﬂ i
o IAY a1
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Agilent HC-C18 & i AL X & 5 & B N

pH = 2.2 I TR H RTINS L
BRF 2REY

6

TN

Y - ~

1% 41::Agilent HC-C18 5um, 4.6mm(i.d) X 250mm, p/n 518905-902

VBIAIA: Water (5SmM NH40Ac) i 1ipH4E4.5, B: Methanol

B : 0-7min 15%-35% B; 7-12 min 35%-98% B; 12-18min 98% B; Post run 5 min
L1 mL/min

K 4254 nm
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Agilent HC-C184 & 3% 3£ -DNPH f74E4Y) (EPA TO-11)

3
>
c

250

200

150

100

50

o

A 1. EROTBSRE, JYBIRIE TR, Agilent HC-C1838 3L Y T 1R LT (1 43 25 1tk g
2. RBERENL, T ARMERTAEY, Agilent HC-C182 AR )3k £

fai¥k:: Agilent HC-C18, 4.6 x 250mm, 5um VSN WA AUk B: i ERJE:JT460% B, 30 min 75% B, 35 min 100% B
Wik 1 mL/min Kl #: UV 230 nm g 35°C Fdh: 10 ul dEFE

PEM: DNPH £TEATEY (Supelco FrrEfhs) (1) FIE-2,4-DNPH (2) Z#-2,4-DNPH (3) T ##1-2,4-DNPH (4) iii-2,4-DNPH (5)
ilis-2,4-DNPH (6) T Jfi%-2,4-DNPH (7) 5 T 4#$-2,4-DNPH (8) 2- T fii-2,4-DNPH (9) T /i-2,4-DNPH (10) & Ffi%-2,4-DNPH
(11) [%#%-2,4-DNPH (12) p-H1 % /fi#-2,4-DNPH (13) CU#%-2,4-DNPH

How to fast your LC separation

= = Agilent LC colmns
Agilent Technologies 2008.10.23 Dalian

63



