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HPLC

e

70%
C18/C8 First Choice!!

First Choice ( )

® C18 (ODS), 5 um, 150 x 4.6 mm i.d.

° ( )
o
® H,O0 CH,;0OH 5%
° 20% 80% 20 min
° 25 mM
H4.5 (KH,PO,) H 6.8 (KH,PO,/Na,PO,=1/1)
o
® 0.45 pm 5~10pL

2006/09/01 JAIMA 2006 11 I .-_:
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1.2 r B nitroaniline
0.8
04
X
> 00
o
~ 04 - phenol
™ aniline
-0.8 rbenzoic acid salicylic acid
-1.2  aminophenol
-1.6 * : ! !
0 20 40 60 80 100
concentration of methanol / %

2006/09/01 JAIMA 2006

OH OH NH,
i i “NO,
NH,
NH, COOH COOH
@ oH
ODS- 5um
150 mm x 4.6 mm 1.d.
CH;0H/0.05M PBS
1.0 mL/min

80% Ethanol/H,0
5=13.16

70% Ethanol/H,0O
56=14.14

N

“ LU

k=1.79

Ethanol 6=11.2 H,0 6=21
S Hildebrand

0 1 2

-8 2006/09/01 JAIMA 2006




1.8
nitrotoluene
16
5 . OH NO,
g 14 + nitrobenzene COOCH,
EEPl! X
2 toluene COOCH,
5 10 -
5 ol b COOCH; CHg CH3
&%0-8 methyl benzoate
o6 |
g
< 04 | DMP NO,
.
5um
02 phenol H
0.0 CH3;0H/H,0 = 55/45
' 1.0 mL/min
C18 Cc8 C4 phenyl CN
40°C
2006/09/01 JAIMA 2006 TEH IR AR AN

63% 2-Propanol
8=14.20

8,= 6.87
Propanol
§=10.2
84=7.2,8,= 2.5

]
80% Methanol ‘ \

8=14.52

5 Hildebrand
8d
S,

0

T

8,= 6.22
Methanol
§=12.9
34=6.2,5,=5
0 1 2 3 4 5 6 7 8 9
2006/09/01 JAIMA 2006




pH

10 pH .

— e ——0 — —6 80— —— —- 15

— e — — ¢ — — & —9— —o— — - 14

— = — — 0 —— —— — - 12
X
S =
2
Q
IS
8
c
o
=]
c
3
o =
-

OoDS 5um
2 —— — — - — — 0 —— —— — = 2 150mm x 4.6mm 1.d.
1 L e CH,CN/25mM PBS=55/45
1.0mL/min
2.5 3.0 3.5 4.0 4.5 40°C
mobile pase pH
2006/09/01 JAIMA 2006 TE 0 IR

2006/09/01

12.0 13.0 9.0 10.0 11.0 8.0 9.0 10.0
Time / min Time / min Time / min i
JAIMA 2006 TH N BN -_:




} ————3um

3 um

5 um
—_—
2006/09/01 JAIMA 2006 TE 0 IR

Second Choice

@

ZirChrom® HPLC Column
@ C18

ZIC®-HILIC HPLC Column
©) 21

ChromaNik SPE Adsorbents
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Second Choice ©

ZirChrom® HPLC Column

2006/09/01 JAIMA 2006 10 NI

° (pH1)
° (pH14)

VN 2006/09/01 JAIMA 2006 1N IR |-_:




HPLC

Silica Titania PS ** PMA **
~O ~O
2~10 1~12 1~12 1~14 2~12
pH * (3~8) (2 ~10) (2 ~ 10) 2~12) (3~10)
~50°C ~200°C ~ 200 °C ~140°C ~100°C
* | (~40°C) (~ 60 °C) (~ 60 °C) (~ 60 °C) (~60°C)
2.0~25 6.5~7.0 6.0~6.5
T-T
Lewis acid | Lewis acid
o
o
* ** pg PMA
2006/09/01 JAIMA 2006 TEH IR AR AN

|
" /
|
N
CHy R _ CHy CHy |
HC [ CHs R | R in Acid HC ] CHs R[_R HiC | CHy [ C ~
‘S\ %\ .T,l _Tu H* Si H/ /H
e S R i SR T
S S S S
\/\‘\ /\‘\/ \/\I\ /\I\/ \/\SI\ /\SI\/
) o O o O (&) o O o () [e) 1o O o) O
| | | | | |
in Alkaline
HaC (\:Hacrq R_|_R HaC (\:HacH R_|_R HaC \HSCH : R_|_R
B \?i/ 3 \?i/ 3 \?i/ s \?i/ g \?i/ 3 . \?i/
OH' » | » I
o o o o o 1 o
g é/ _'L, O, ‘s él ko\g
1. 1. . . ~ .
\O/c\)\o/c\)\o/ \O/c\)\o/c\)\o/ \O/g\ofH 1 c\)\o/
| | | | | ]
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Column Silica Zirconia
Pore size nm 12 30 30
Specific surface area m2/g | 250~350 | 75~100 22
Packing weight/column* | g/col. 14 1.3 515
Surface area/column* m?/col. | 350~490 | 98~130 120

FCN  2006/09/01 JAIMA 2006

* Column size: 150 x 4.6 mm 1.D.

o HPLC ZirChrom®
. o
(pH 1 ~ 14)
(~ 200 °C)
/
o
o
[ ]
[ ]
478  2006/09/01 JAIMA 2006 TH N BN -_:
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&
/I:[ I_] H ” H&{ HII
Q e =t 0,577
O—Zr-0 O—7r Zr-0 0=7:=0
| F RS ‘.._!;
0 OO0 O o 0
a) Bronsted acid site b) Bronsted base site c) Lewis acid site
(cation exchange) (anion exchange) (ligand exchange)
Bronsted acid Bronsted base
pH 6
Lewis acid
2006/09/01 JAIMA 2006 TEH IR AR AN

® Lewis acid site  HPLC

Lewis acid

e pH (~200 °C)
ZirChrom®-PBD (Polybutadiene coated Zirconia)

O’W

P

AT

2006/09/01 JAIMA 2006

r
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24

1=Doxylamine, 2=Methapyrilene, 3=Chlorpheniramine, 4=Triprolidine, 5=Meclizine

a) 21 °C | Rs=2.1 ZirChrome®-PBD
2 Temperature: 21 °C
Flow rate: 1.35 mL/min.

Pressure drop: 195 bar
ST EN T e Resolution (2,3): 2.1
Vil Analysis time: 12.5 min

H £ : ® @ o omi

b) 140 °C Rs=2.1 ZirChrom®-PBD
) "™ Temperature: 140 °C
12 fOIC: i Flow rate: 4.20 mL/min.
Faster! / Pressure drop: 194 bar

Resolution (2,3): 2.1
Analysis time: 0.85 min

= = i =

Mobile Phase, a) 20.5/79.5 ACN/50mM Tetramethylammonium hydroxide, pH 12.2;
b) 26.5/73.5 ACN/50mM Tetramethylammonium hydroxide, pH 12.2;
Injection volume, a) 0.2 uL, b) 0.5 pL; detection, UV @ 254 nm

2006/09/01 JAIMA 2006 10 NI

pH (PH12)

a) Before (Initial Injection) b) After (15,000 column volumes)
\ 37,393 mL = 623 Hour
; ‘ .' RT -9%
.' ' /
H (| H | i f H
FEELE 5 ?!' ll, H I'!LJ H Il -'!
.I -,’ i I\ I\ | E | i' ::
"\-_,-"l L0 ) A A VA __NW VWA
LC CONDITIONS 3

ZirChrom®-PBD, 150 x 4.6 mm, Mobile phase: 28/72 ACN/20 mM Potassium phosphate, pH 12.0

Flow rate: 1.0 mL/min, Injection volume: 5 pL, Temperature: 30 °C, Detection: UV @ 254 nm =
ANALYTES: B-Blockers

1 - Labetalol, 2 — Atenolol, 3 — Acebutolol, 4 - Metoprolol, 5 - Oxeprenolol, 6 — Lidocaine,

7 — Quinidine, 8 — Alprenolol, 9 - Propranolol -

2006/09/01 JAIMA 2006 1N IR |-_:
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Lewis acid

® Lewis acid

ZirChrom®-MS

o
° pH (pH 1 ~ 10)
EDTPA* pH 12
o
* EDTPA : Ethylenediamine N,N,N’,N’-tetra(methylenephosphonic acid)
o] o] (o]
Ho ] Hol Ho Il
o~ o~ o
o\))N 0§Pﬁ\N‘/\/CHZ O§PﬁN’/\/\PBD
o7 g o7 Q o7 §
OH OH OH
o0 ‘ O\Pﬁu*/\/CHZ ‘ o\pﬁw/\/\PBD
P§o > o Xo > o’ Xo >
OZP\\OH O:P\\OH OZP\\OH
OH OH OH
EDTPA Allyl iodide PBD/dicumyl peroxide
chemisorption guaternization crosslinking
2006/09/01 JAIMA 2006 TEH IR AR AN

20
18 [
16 4
i ®_
v 14 ZirChrom®-MS
12
]
10 4
& = B
s 8B
. -8 N 5 Leading C18 silica
4 m *
- *
24 : * 9 L bt .
* @ .
0. . m N " " . " " . ' . . - :
1113 2 3 1 4 68 7 5 14 15 16 8 12 17 9 10
{8 2006/09/01 JAIMA 2006 10 I ,-_:




HPLC-MS

Propranolol é:)
m/z 268

" - Ty ——— =

Hydroxypropranolol
m/z 284

LC Conditions: Column, ZirChrom®-MS, 5 x 2.1 mm i.d. (3 pm). Mobile phases channel C=10mM ammonium acetate at
pH 5, channel D=10mM ammonium acetate at pH 5:acetonitrile (10:90, v/v) , Linear gradient 5% D to 100% D in 6 min,
hold 100% 6-7.4 min, 100 to 5% D 7.4-8.1min, hold 5% D 8.1-13.0 min. Flow rate, 0.2mL/min, Waters/Micromass ZQ
single quadrupole interfaced with the LC using an electrospray ionization (ESI) interface. Positive ion mode (XIC) from
full scan acquisitions from m/z 120-700. Temperature, 35 °C. Solute concentrations = 10 pg/mL, 2uL injections.

2006/09/01 JAIMA 2006 10 NI

28

Second Choice ®@: ZirChrom® column
°

o

o

° Lewis acid

C18
° C18 .
° ZirChrom® column /7 A

2006/09/01 JAIMA 2006 TEE A
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Second Choice @
C18
ZIC®-HILIC HPLC Column

[ |
[ |
[ |
o
e C18
o
o
o
° /
° LC-MS
o
c[78  2006/09/01 JAIMA 2006 [
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N[=) RP)

Log [K]
Log [K]
/ Py - |<
o

Ethanol/Hexane H,0O/CH,CN
Log [Hexane] Log [ACN]
2006/09/01 JAIMA 2006 B y

o
HOM a) organic acids b) saccharides
OH
o H O H
5. adipic RP 2 G1 K  J
- R )

("
3 on on
Ho OH G2 0w w i
4 &
. NH 1 " o b
4. glutamic o b
o
5 on o on
HO. H O H H O H H OH
° H OH H OH H OH
G3

3. succinic
o [}
PN
HO' OH
2. malonic “ Il l I

OH 0 2 4 6 8 0 5 10

0;

J
e

OH

1. oxalic Column Shodex RSpak DM-614, poly[hydroxymatacrylate] gel
Mobile Phase: 80/20=ACN/H,0O, 1.0 mL/min, Temperature: 60 °C :'

2006/09/01 JAIMA 2006 TEE A
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*HILIC

Hydrophilic Interaction Liquid Chromatography

2006/09/01

JAIMA 2006

o Doy

i |

o o

KZ8  2006/09/01

o

o—s.—o—&fo.\s‘fce
/

S Hzo>o o Hydrophilic

Partitionin
o—g—® ¢}

QMO Ho Analyte

T\ H0
\éi \/ | /7 \(Ha

OfTi*O HO—Si—OH
o\ OH HO o\ OHHZO

/ .

'Si—0 H0 si Electrostatic

/\©_Interaction
0'H,0 si—o ©

i
\Ofswfo OH
H0 o H,0

D

JAIMA 2006

Ho (H0

Silica gel
(H | LIC)

Gradient
2.0mL/min

1

Morphine
3-B-D-Glucuronide

ODS silica
(RP)
Gradient
1.4mL/min

N

17
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X
o
o—si o OH
/K\

\
X

D

ZIC®-HILIC
Chaotropic

HILIC

R
CHZTLCHZCHZCHZISI,—O'
CHs o]

(Chaotropic ions)
Anion: Br,CCOO-> CI,CCOO-> SCN-, guanidinium > I, ClIO,~
> CI,CHCOO- > NO,-, Br-> CI-> CH,C00-> F-> SO ;2
Cation: Ba2*> Ca?*>Mg2*> Li*> Cs*, Na*, K*, Rb*> NH,*> (CH;) ,N*

-

&8 2006/09/01 JAIMA 2006
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ZIC®-HILIC/pHILIC

Analyte
@ Hydrophilic
Partitioning [0)
Electrostatic ©x 8"’ H,0
Interaction % H,O H,O L,
HO 1\, o

2006/09/01 JAIMA 2006

D

Electrostatic
Interaction

a) ZIC®-HILIC
10 pm, 20 Nnm

Gly-His-Lys

b) Silica HILIC

Bradykinin

® 10 pm, 20 nm
x>
il
I -
) E
=
=
e
m
e
0 4 8 12 16 20

Ratention Time I min

&8 2006/09/01 JAIMA 2006

ZIC®-HILIC, 100 x 4.6 mm, 10 pm

50/50= ACN/50 mM AcONH,, pH 6.7
: 0.5 mL/min
UV @ 214 nm

-

19



Retention factor k
w

acetonitrile r r
[ NH, NH,
N
O CI
NH o NH™ ™S
r methanol
70 90 110

50
Concentration of organic solvent /%

HILIC

THF < acetone < ACN
< IPA < ethanol < water

Column; ZIC®-HILIC 150 x 4.6 mm
Mobile phase: 10 mM formic acid
Legend;

(circles) cytosine

(triangles) adenine

JAIMA 2006

(]
1%
S
<
[ @
3| 08
c| 4o
gl w2
S
I =
o |52
=
2 2| 5x< °
x Slo. 9
= ol<|28 g
~ I 2858
2|l ST o
8 glla=5) %
c 9 0 S @
o < =2 7] _
o © [} (=] s}
0 O = = Q b=
[ o %] =
—_ = =] 15}
[] (=4 =
o] s £ =}
o 8 =
U
T T T T T T T T T T T T T T 1
0 246 8101214161820 224262830
retention time/ min
JAIMA 2006

H i’ o o ,o o
pair z,,/ triplet\"'z,q/
o/ N o/ ) ’\o
O\‘S%O O%‘S%O O\‘S%O oks\%o

Sulfonated Polystyrene gel
Zn form, 6 ym, 150 x 6.0 mm I.d. =
CH3CN/H,0 -
1.0 mL/min _

Saccharides
NN ENE II_:




B Second Choice @: ZIC®-HILIC column

® HILIC
° HILIC
® HILIC C18

® Chaotropic

LC-MS
° ZIC®-HILIC column

C88  2006/09/01 JAIMA 2006 TH 0 ENEN N

Second Choice ®

?1
ChromaNik SPE Adsorbents

EZ4  2006/09/01 JAIMA 2006 TH N ENEN .-_:
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44

2006/09/01 JAIMA 2006

[9%]

[6%]

[27%] [30%]

0

[6%] [61%] [4%]

[19%]
[6%]
n
YAN 2000 p.45
2006/09/01 JAIMA 2006 ' I .-_:
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|
|
[ 11
———
YAN 2000 p.45
22l 2006/09/01 JAIMA 2006 TIT L

[ |
u (SPE)
[ |

) _

o

A 4
o — o

46 2006/09/01 JAIMA 2006 | HTH N |-_:
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- = =
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C24  2006/09/01 JAIMA 2006 T I

| |
| |
| |
o
o
o
o
o
. ( )
o
o
o
o 4
o
o
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°
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| |
| |
| |
o
[ ]
o
o
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ChromaNik SPE-RP ( / )

WBC Technology Wetting Balanced Copolymer

carbofuran

2006/09/01 JAIMA 2006

3.5

3.0 .
o ChromaNik ( )
225 m typeA A typeB e typeC
(=]
D
Q20
I

=
o

1.0
.. ]
"o
0.0 ! .
0 10 20 30 40 50 60 18 hour ]
/ min o
2006/09/01 JAIMA 2006  TI T L -_:
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([ ]
o
° (
® HILIC
° (
o
([ ]
o
°
2006/09/01 __ JAIMA 2006

120
> 2
100 1,34 c
8 8
4. triclopyr
< 80 | py
> 3 t
= L 4
g 6o 1 Qm
o
] 2 °
< 40
20 + d
8. bensulide
6
O 3 1 1 1 @
1.0 2.0 3.0 4.0 5.0 6.0
sample solution pH
2. oxine
2006/09/01 JAIMA 2006 TH N ENEN
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ChromaNik SPE-RP/IEX ( /

e
HO \

o) -
HSc«r‘q»m3 0—s—o0
L S &
triclopyr

2006 10 26 ~ (

92
2006/09/01 JAIMA 2006

Bimodal Copolymer

SCX

n HILIC

® HILIC

° SPE

® ZIC®-HILIC
® Chaotropic
® "Anti-Chaotropic

® ZIC®-HILIC SPE

120 2006/09/01 JAIMA 2006

RP-HPLC

28



ZIC®-HILIC SPE

@, H,0
HOo § ? H,0 ‘Analyte
z‘/V %5 o '
) RORS
T H,O 2] &
H0 o 2 { Q*OQ&‘@ e
? g DS ®
L @ A % g (HO ZIC®-HILIC SPE
raf >
od & & ‘Analyte’ &
/ GZ‘”’ /Q Cza H,
L 5 y
HO) S0 Gy O o
& o o H,0 4
I X °
O M e o
)

S tat
y tros
H0 Qb(i:j 11, Y7 o H.O E“?‘:eracuon
A~
H,0 H0 H,0
2006/09/01 JAIMA 2006 TIT L

58

o
°
o
° /
ChromaNik
® Bimodal
[
ChromaNik
e HILIC
°
° ZIC®-HILIC SPE ]
2006/09/01 JAIMA 2006 AR R .-_:
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3 Second Choice

® First Choice C18
® First Trial Condition

® Second Choice ®
o

° ZirChrom® column //
® Second Choice @ HILIC
e C18
° ZIC®-HILIC column
® Second Choice ® WBC
° /
° ChromaNik SPE, ZIC®-HILIC SPE
S0 2006/09/01 JAIMA 2006 10

ChromaNik Technologies Inc.

c mNik 2006/09/01 JAIMA 2006
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