H—REFEHE D FE b5 —
Carbon X &15 ! and EY)Y/SPE

«ZIC-HILICDE %

HOR=vHT7H/AS—X
I
info@chromanik.co.jp




AR e A
| b 5 a A
INNOVATIVE LABORATORY
_ PRODUCTS

MDA — R IEER D) ASPEEHM

Carbon coated on porous silica(COS)
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Product Material Type Price ($)/gram  Particle Pore Size Surface Disadvantage
Size (um) (A) Area (m2/g)
Carbon on Silica 5
cos SPE grade ~150
silica
ENVI-18 (ODS) (1) ODS bonded Silica 2.08 45 60 475 Not selective for polar
analytes
ENVI-Carb™ Pl 1 Spherical carbon molecular 15 177-400 15-30 1149 Small pore size; low
-ar us (1) sieves apparent surface area.
ENVI-Carb (1) Graphitized carbon black 5 37-125 pglr(;:s 100 Nonporous, fragile.
SampliQ (2) Graphitized carbon black 5 37-125 plc:lr(c)):s 100 Nonporous, fragile.
Carboprep (3) Graphitized carbon black 12 p(lJ\Ir(()Jrl]Js 90 Nonporous, fragile.
HyperSep (4) Porous graphitic carbon 100 30 250 100 Too expensive for

disposable cartridge.
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Material Type Structure _haracteristics

v

Mechanically unstable
Low Surface Area
Expensive
Fines

Carbon Black

\Very Expensive
Complicated Production
Process
Mechanically Unstable

Porous Graphitic
Carbon

-C-C-C-C-C-C=C-C-C-C-C-C-C=C-C-
C.a.rbon coated A L o \.V/I'-.-'1E|:h’-:'iﬂi|:f:'i||'_l.-“ Stable
silica -C=C-C=C-C-C-C-C-C-C-C-C=C-C=C- </ High Surface Area
+ Easy to Pack
Porous Substrate 7 No Fines
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ODS and Carbon Are Both Reverse Phase

1.5
! Nitroalkanes
logk” g5 © ' COS
e
0 - o
-0.5 |
2 3 4 5 6 7

# of methylene (CH,) group

* Mao, Y, Thesis, 2000



Iog(k’/k’benzene)
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(RS (ODS & COS) ot

1.00 .

Carbon
0.50 -
0.00 —

1 2 3 4 656 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Solute #

-0.50 *©
N-benzyl formamide 6 acetopheonone 11 benzene 16 bromobenzene 21  propylbenzene
benzylalcohol 7 onitrite 12 p-nitrobenzyl chloride 17 naphthalene 22  n-butylbenzene
phenol 8 \._ nitrobenzene 13 p-nitrotoluene 18 ethylbenzene
3-phenyl propanol 9

methyl benzoate 14 benzophenone 19 p-xylene
p-chlorophenol 10 anisole 1 20 p-dichlorobenzene

*Jackson, P.T, Schure, M.R., Weber, T.P., Carr, P.W., Anal. Chem. 1997, 69, 416.
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=3, FFHBF, FREH(acidic, hydrophilic, etc.)
Color Sorbents (Chlorophyll)
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PCBs
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silica Substrate
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J COS MFR#E

e Base Material: Silica

e Particle Size: 38-125 micron

e Particle Shape: Irregular
e Estimated Mean Pore Diameter: ~90 A

e Estimated Specific Surface Area: ~100 m?/g
e % Carbon Loading: 12

13
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COS Envi-Carb Carbon

T — Before After
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Stepl. EEOO—RFLEAH

Packing: Cartridges packed with 0.7g of Carbon on
silica

SPE Condition: 5mL 4:1 CH,CL,:ACN, then 2mL ACN,
then 10mL 2% acetic acid in H,O.

Sample Application: 1mL Bromacil (in 10% MeOH in
H,O). Pirimicarb (1 mL) HaC, . CHy
PN

~N

L cn,

Wash/Dry: No change 3 CHy

Elution: Pass 2 mL ACN, then 2- 2 mL of 4:1
CH,CI, :ACN. Collect all eluent in same vessel.
Evaporate to dryness and reconstitute with 80/20
HZO/ACN.

H3C

CH
CHs 3

OQrN 40
NH_~
Br

15



e Column- Zorbax Eclipse XDB- C-18 4.6 X 50mm,

% % G) S P E O) 15'] ChromaNik Technologies Inc.
Step 2: HPLCIZ KB EED B

S5um

Mobile Phase A: 10/90 ACN/H,0 with 0.1%
Formic Acid

Mobile Phase B: 90/10 ACN/H,O with 0.1%
Formic Acid

25ul injection
Detector: 290nm
Column temp: 35° C

Time (min) C oA coB Time (min) C oA coB
0.2 80 20 O o5 5
32.0 60 40 5 20 80
35.0 O 100 5.5 20 80
40.0 O 100 6 o5 5
41.0 80 20 7 o5 5

16
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& Pirmicarb @ [E]YR =&

ChromaNik Technologfés Inc.

Batch | Pirimicarb Bromacil Batch | Pirimicarb Bromacil
standard standard
Cart# Average % RSD | Average % RSD | Cart# | Average % RSD | Average % Relative
recovery recovery recovery recovery RSD recovery %
59-1 98 1 97 1 510-1 104 1 102 1 99 99
2 95 2 98 1 2 100 0 100 1 102 | 100
3 93 2 96 1 3 98 1 99 1 103 | 100
4 95 1 97 1 4 99 1 100 1 103 | 101
5 95 1 97 1 5 93 1 97 1 101 | 104
510-1 91 1 90 1 511-1 92 2 99 1 99 107
2 96 2 94 1 2 92 1 102 1 99 111
3 97 2 96 1 3 90 1 100 1 100 | 112
4 98 3 98 0 4 91 1 102 1 100 | 112
5 96 2 101 1 5 91 0 101 1 105 | 110

Cartridges: 0.9 g of COS, 3 separate batches

Recovery: N=5 replicates; 50 ug/mL Bromacil; 20

ug/mL Pirmicarb

17



Area Ratio
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COSIZ KB Bromacil D FExt B YR ZFE D EL8R

CH
CHs s

‘ OQ[/N /O

NH ~

CHs

¢ Measured

m Standard

1 2 3
Concentration Ratio

18
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<

COS /\wF B DHF 1%

e % Carbon =12% +/- 1% (N=10)
e Bromacil [BIYNZ = 95.7% +/- 4% ,..-10
e Pirimicarb [BIU¥ER = 94% +/- 4% w,,,-10)

19



COS d) 7 D _7__ X I\ ChromaNik Technologles Inc.

J

COS Envi-Carb
Ave Ave

Cartridge Time(min) % RSD Time(min) % RSD
1 10:47 1% 10:03 4%
2 10:29 1% 8:18 4%
3 10:37 1% 4:46 1%
4 10:17
5 10:45

1. N= 3 for each cartridge

Flow test:
Measure time to pass 4mL of eluent 4:1 CH,CI,/ACN through a 3 mL cartridge

20
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0
VAN e N — —
EJw DO THEECEDILED I
* LogPfEAVNELIVINRAFR 0 » I
C B, (A MER A AT B S e S
—o—lﬂ—o/H il) )
| —°
O\H 0O
ZIC®-HILIC range
VATP v Histidine  v/Glucose v'Uracil \/Pyridine X Toluene X Hexane
Analyt |
23 e
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E)woIZ8(T5 50558,

X

Water > Methanol > Ethanol > Propanol > Acetonitrile > Acetone

2 WA A R D
Decreased Solvent Polarity >
R D

Decreased Elution Powe

_

FREHEm
>

24
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Adjust injection volume!

or optimise sample prep!
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ZIC®-HILIC SPE it B 51

To2XIDIN) XD RIEMEE
WETHIRNERE

S
'
amoxicillin
37 3
: Amoxicillin

0 2 4 i1 3 0 12 14 16
Minutes

(A) Acetonitrile (ACN) precipitated blank plasma

(B) ZIC®-HILIC extracted ACN precipitated spiked plasma
(C) ZIC®-HILIC extracted ACN precipitated blank plasma

A E:

\/
0’0

L)

/
0’0

TER =ML TISATZ RS ES
(1.5 mL to 0.1 mL)

BDEER EEAHEO—F

ZIC®-HILIC SPE1 mL 100 mg
JLarTaiary : 7E=M) U2 mL)

TEr=RJ L THRFERELIE
IKTEH @oou

DBESEH:

/7
0‘0

Reversed phase column (Aquasil) at a flow rate of
1.0 mL/min, with isocratic 93% phosphte buffer
(pH 2.5, 0.1 M), 7% ACN. Injectiorof 85 pL, UV-
detection at 230 nm

*N. Lindegardh et al., Therapeutic Drug Monitoring, in press.

Lindegardh et al., Therapeutic Drug Monitoring, 27(2005) 503-508
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96-T)LTL—+FDF|H

RIZEJIEEKNAF 54 AT 7—7 %t (BioCryst Pharmaceuticals)[C&k > TRESIN =, AV ITILIUHETT,
DAINADIAFE=F—EBEHETHIET AVIILIVY I ADERIEE - LEREINZ ET

N [ XTof +E|ﬁ_".n'| (8 pairs): 329.2270.2 amu from Samgple 84 (30 ACN L400 E500 40MeOH 2) of 12 March.wiff {Turbo Spray) Max. 1.4e3 cps|
Vi 1.2
1428 ; —
/N 1.0e% /| ge——— Peramivir
— |1
N 50& I
Y

A
\\ .
%N 0%
\ ) ‘ 05 10 15 20 25 30 35 40
Time, min
O 7 [W AT o +ﬁ"ﬂ (8 pairs)c 184.00184.0 amu from Samgple 04 (90 ACN L400 E500 40MeOH 2) of 12 March.wiff {Turbo Spray) Max. B.4e4 cps |
/ \ 18 8 dat Phospholipids 2
/ i 3 \
/ O I z \
/ o

s0] wz 184184 [~ V|
115 - ,:... oz ﬂ/:',?\g_ [T wﬂ_wlﬁu_ji‘ijﬂ,ﬂ / \*\~=°—QF‘\§£2F“M9£““‘~—_____£?H,,H_,‘_§L

2004 Ir - I| Peramivir 0% 05 10 15 27 25 30 35 40
TED- . |/ H XICO{+ﬁﬁ"J|-jE pairs)c 104.00104.0 amu from Samgp’e 84 (90 ACN L400 E500 40Me0H 3'|of'3l\‘arch-.lt—'jg1:$|:|r$i8n|:rayj- Mz, 1.7e8 cps|
700 | oo |
sso] A AT e | Phospholipids
ag] R 1.0e6 1 || m/z 104/104
- LOD | I\ o s
=50 o0 05 1.0 15 20 25 30 35 40
a0 Time, min
450
"ZE 96-well ZIC®-HILIC clean-up & RPLC separation
200 Blank human plasma provide rapid, sensitive and selective results.
250
200 Extraction procedure optimized to minimize
1501 | presence of phospholipids in SPE eluate.
1007 a3 '3‘3 ‘LAJ " 57 183
50 g\ in A" MR i . .

'il«Q - hfhl.,n.- . w”:\%“"” ﬁ"‘,}“ﬂ“’ Validated method to support analysis of drug

0E 15

20 after intravenous administration.

'I'n'le min

29
Lindegardh et al., J. Chromatogr. A, 1215 (2008) 145-151
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Name Ammonium  Ammonium  Ammonium Sodium Triethylamine
Formate Acetate Phosphate Phosphate Phosphate
Hydrazine 26.00 27.87 44,94 37.39 > 60
Methyl hydrazine 20.02 21.53 33.03 29.42 46.75
1,1-Dimethylhydrazine 18.05 19.27 27.39 25.01 32.91
1,2-Dimethylhydrazine 14.96 16.27 22.23 20.85 29.18
H,N—NH, H,}rCHS |"3(3\N,CH3
NH NH,
c3edicdis

BEERDDOT =AY XBR <BFlEE << B
BZERPDHFAL: Nat < NH4A* < TEA*

IR A RAA—1)—X (Hofmeister serie

30
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ZIC®-HILIC SPE Cartridges

ChromaNik Technologfés Inc.

FTith S
[¥]

come | EAE  A-RUYY A-RUwY BB 8
. [mgl 1 T BEmL | A/ [¥]

ZIC®-HILIC YU Y IBEBMEAA— v

2942-010SQ 25 L yyyym 1 100
2942-030SQ 100 VIR 1 100
2942-031SQ 100 S/l 3 100
2942-041SQ 200 V) IR 3 100
2942-0515Q 500 DB 3 100
2942-052SQ 500  YUVIH 6 25
2942-0625Q 1000 YUUIR 6 25
2942-1325Q 100 96 well-plate 2 1

63,500
75,800
88,000
88,000
134,000
49,800
63,500
60,400

* FREMEIHEREEENTTYFEEA
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