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(1) J.J. Kirkland, F.A. Truszkowski, C.H. Dilks, and G.S. Engel, J. Jack Kirkland.
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» Accucore C18 (T)

» Aeris PEPTIDE XB-C18
» Amplus C18-30

» Ascentis Express C18 (S)
» BIOShell

» Brownlee SPP C18

» BlueShell C18

» Capcell Core C18

» CORTECS C18 (W)

» COSMOCORE C18

» HALO C18

» Kinetex C18 (P)

» Meteoric Core C18
» NUCLEOSHELL C18
» PoroShell C18 EC (A)
» Raptor ARC18

» SpeedCore C18

» SunShell C18

» Ultra Core C18

» Coresep 100

©
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/ 7 Column: \
ke=5.4 5 Company P C18, 2.6 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
2
4

N6=30,800 Company P C18
5 4 6 26.1 MP3 Company T C18, 2.6 um 150 x 4.6 mm (22.7 Mpa, 31,600 plate)
N Company W C18, 2.7 um 150 x 4.6 mm (18.5 Mpa, 23,300 plate)
112 c6e7 4 5 7 Company A C18, 2.7 um 150 x 4.6 mm (30.6 Mpa, 30,200 plate)
N6=31,600 Company S C18, 2.7 um 150 x 4.6 mm (22.2 Mpa, 31,800 plate)

4 | 6 sunShell C18, 2.6 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)

3
5 Mobile phase: CH;0OH/H,0=75/25
1 ke=7.7
Ne=23,300 4
13 |
142
3

Company W C18 Flow rate: 1.0 mL/min

18.5 MPa Temperature: 40 °C
. Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
Ilili;%g,zoo > Company A C18 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
4 6 =5 Rk M VIAEIRM
A 306 MPa %a%ne/pgol% (Ambeenzene)/Butbeenzen (Tripi;_Lnylenle?)—Terphenyl)
2 ke=9.7 / Compa ny SC18 CompanyP C18 0.48 1.54 1.20
143 N6=31,800 4
ll A 22.2 MPa 0.35 1.56 1.50
Company W C18 0.38 1.59 1.32
J3 SunShell C18 ﬁ; 13014900
C AC18 42 1.57 1.25
21.8 MPa ompany 04
Company S C18 0.44 1.60 1.31

ARARRARRRARAN ‘ UK \ T \ N \ K \ r \

AL \
& 2 4 6 9 SunShell C18 0.39 1.60 1.46
Retention tlme/mln a

'\/
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3
1 2 Company P C18
A pany
3
1 2
3
1 2 Company W C18
A\ ;
2
1 /L Company A C18
L
3
. 2 Company S C18
A I\¥ J\
2 3
SunShell C18
1
\ \

l\\\\ \\\\~\\\\.\\\\~\\\\ \\\\~\\\\\\\\\~\\\\ \\\\~\\\\.\\\\~\\\\\\\\\~\\\\ TTTT
0 1 2 3 4 5 6 7

Retention time/min

\

Company P C18, 2.6 um 150 x 4.6 mm
Company T C18, 2.6 um 150 x 4.6 mm
Company W C18, 2.7 um 150 x 4.6 mm
Company A C18, 2.7 um 150 x 4.6 mm
Company S C18, 2.7 um 150 x 4.6 mm
SunShell C18, 2.6 um 150 x 4.6 mm
Mobile phase: CH;0H/H,0=30/70
Flow rate: 1.0 mL/min
Temperature: 40 °C
Detection: UV@250nm
Sample: 1 = Uracil
2 = Pyridine
3 = Phenol

N\ vl
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Column:
Company P C18, 2.6 um 150 x 4.6 mm
Company T C18, 2.6 um 150 x 4.6 mm

Company P C18

1 TF=3.94 Company W C18, 2.7 um 150 x 4.6 mm
5 Company AC18, 2.7 um 150 x 4.6 mm
1 TF=156 Company SC18, 2.7 um 150 x 4.6 mm
L Company W C18 SunShell C18, 2.6 um 150 x 4.6 mm
5 Mobile phase: CH;CN/20mM H;P0,=10/90
. Flow rate: 1.0 mL/min
TF=2.07 Company A C18 Temperature: 40 °C
k Detection: UV@250nm
. 2 Sample: 1 = 8-Quinolinol (Oxine)
2 = Caffeine
TF=2.04 Company S C18
2
SunShell C18
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TF=1.47
K l\ Company P C18

’\3
TF=1.79 nl ’\ Company W C18
3
TF=1.45 " ’\ Company A C18

3

TF:S'ZIJL}L Company S C18

3
TF=1.46
A “ SunShell C18

Retention tlme/mln

Column:
Company P C18, 2.6 um 150 x 4.6 mm
Company T C18, 2.6 um 150 x 4.6 mm
Company W C18, 2.7 um 150 x 4.6 mm
Company AC18, 2.7 um 150 x 4.6 mm
Company SC18, 2.7 um 150 x 4.6 mm
SunShell C18, 2.6 um 150 x 4.6 mm

Mobile phase: CH;CN/0.1% H,P0,=2/98

Flow rate: 1.0 mL/min

Temperature: 40 C

Detection: UV@210nm

Sample:

~

1 = Formic acid
2 = Acetic acid
3 = Propionic Acid
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N A R R o
Pressure® | Retention® Platec Pyrldme Oxine Formic acid

SunShell C18 021.8 10.4 ©31,900

Company S C18 022.2 9.7 ©31,800 AN AN X 7

Company A C18 X 30.6 9.0 ©30,200 © A © 10

Company W C18 (©18.5 7.7 X 23,300 X O A 6

Company T C18 022.7 7.4 ©31,600 X X AN 6

Company P C18 N26.1 5.4 ©30,800 X © © 10
a. Mobile phase; methanol:water=75:25, 40 °C, 1ImL/min, 150 x 4.6mm
b. Retention factor of amylbenzene

c. Theoretical plate of amylbenzene

©: 3 point, O: 2 point, A\: 1 point, X: 0 point

o
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Coulter counter
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Particle size (um) !




| ¢ _ N\ vl
ChromaNik Technologl’es Inc.
)

RLEE 5 1

12 -

—SunSehll C18 (2.54 um)®
—Ascentic Express C18 (2.52 um)a
Accucore C18 (2.53 um)a
—Kinetex C18 (2.34 |,lm)a
—PoroShell C18 (2.34 um)°
—Cortecs C18 (2.77 um)?

10 -

Number/%
(@)

Particle diameter/pm

a. PfieE

*C18FtiERIZ600°CC8isfagrk L, 2ILFILEZBRERIALLCEDID)
3 T )URIF%EBeckman Coulter Multisizer 3 CRIE LZE Ue, COEIEBIE
ZUIFIVDIPY T )VRIFDEEIIRERNDFET, iﬂ
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Carbon Specific surface | Pore volume? | Pore diameter?

loading (%) area 2 (m?/g) (mL) (nm)
SunShell C18 7.3 (7)b 125 (150)° 0.261 8.34 (9)°
Company S C18 8.0 133 (150)° 0.278 8.20 (9)°
Company A C18 8.5 (8)b 135 (130)° 0.414 12.3 (12)b
Company T C18 8.8 (9)b 130 (130)° 0.273 8.39 (8)°
Company W C18 7.3 (6.6)° 113 0.264 9.32

4.9 102

Company P C18 0.237 9.25 (10)b

(12 effective)® (200 effective)b

a. C187tiBHIZ600°CCISEMA L, PILFILEZRERELLCEDIPY T
JUNFZRIELE UIC, CORIEBIEZ I FILDOIPY T)URFDIBER DI
=<BZEDFEY,

b. NYOTICEHSNTUL\DIE

*FCORAER>IIOV-v DT /0IY—AHRNTITWNE UL, @
000




nmu

Q
'7 F)TFIUOAFTELER l

CHs Mobile phase: Acetonitrile/20mM phosphate buffer pH7.0=(60:40)

Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C

3 _ 4
16000 L2 TF=LI8 1 gunshell c18
(core shell)
14000 —x —
A A
N TF=1.42 A C18
. 12000 _ h h L (core shell)
r~ | A SunShell C18 _ 100 ;
© 10000 Sunniest
o A Company A C18 TF=125 C18 3um
© ® Sunniest C18 3um u{ full M
::) 8000 ¢ Company P C18 ( utly porous)
(i) Company T C18 TF=2.43 P C18
8 6000 + A Compnay W C18 (Core She”)
e B Company S C18
= 4000 TF=3.21
2000 Mﬁu\ S
TF=3.17 W C18
0 M m L (core shell)
0.001 0.01 0.1 1 TFed38 SC18
I‘ '\ ,\ =4. [\(core shell)

Sample weight/pg

\ T \ i \ m \ A \ i \ L L A L A A A
6 7 8 9 10
Retentlon time/min

BRI E—DDSED4.4%DE—D0E _
ZANDSYIVEZRNE UL, e Sample: 1=Uracil, 2=Propranolol,

3= Nortriptyline, 4=Amitriptyline ( @ .
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Mobile phase: Acetonitrile/20mM phosphate buffer pH7.0=(60:40)
Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C

16000
A
14000 S 34—
— - A N
12000 heN TF=2.09
w .
£ 10000 | ASunshell C18 _\-, 100
a A Company A C18
o 1 e Sunniest C18 3um
g 8000 # Company P C18
v Company T C18 \
8 6000 - A Compnay W C18 ke
e m Company S C18
o .
2000 % \ TF=3.21
0 T T T \9
0.001 0.01 0.1 1 10
Sample welght/ug L T ) R M R A BB R ) B A
0 1 2 3 4 5 6 7 8 9 10
Retention time/min
IEE%EQ%;Q‘JE_DGDEéGDLI-4%@6_9[11% Sample. l:UraCiI 2:Pr0pran0|0|
ZANBSYIONEZRNE UL, 4.4% L ’ . ’
A AEH 3= Nortriptyline, 4=Amitriptyline |
. 000
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Mobile phase: Acetonitrile/10mM ammonium acetate pH6.8=(40:60)
Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C

14000
— A A4 3 !
A A ~ _
12000 ™ ] i TF=1.20 synshell 18
\ — (core shell)
9 10000 | 4 sunshelicis N\ _Xx;\_%\ Tre180
0 A Company A C18 : =L A C18
E‘ 8000 - ¢ Company P C18 30 time —— k ,\ !\ k (core shell)
S Company T C18
= e Company W C18 \ \%{ TE=261 P C18
L 6000 - = CompanySCi8 N A [\ ' I\ (core shell)
o \
O
i ><§7{/ TF=2.73
>\ v\%
K TF=3.12 W C18
2000 YEQ\I\\\% LA I\ k (core shell)
0 . . ; — TF=3.24 SC18
0.001 0.01 0.1 1 10 y N \__tcore shel
Sample WEight/Hg 0 1 2 3 4 5 6 7 8 9 10
Retention time/min
BRI — D DBESD44%DE— IR Sample: 1=Uracil, 2=Propranolol,
ZRNDSY IOV EERNZE UL, 3= Nortriptyline, 4=Amitriptyline

4.4% @
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Mobile phase: Acetonitrile/0.1% formic acid=(30:70)
Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C

4.5
® Company S C18 A -
4 USP tailing factor
Company T C18 / /
O 35 | ®CompanyPCi8 3_6\
% A Company A C18
= 2.9
ol 3 | ®Company W C18 \
C
= A SunShell C18 24
i)
(a1
N 1.8
D 2 [ \
1.
1.5 ‘% 3
5 min
1 T T
0.001 0.01 0.1 1

Sample weight/ug
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Durable test condition
Column size: 50 x 2.1 mm

Mobile phase: CH,CN/1.0% TFA,
pH1=10/90

Flow rate: 0.4 mL/min
Temperature: 80 °C

100

(0]
o

A SunShell C18
m Company S C18

Relative retention/%
(@))
o

40 |  ®Company W C18
Company T C18 Measurement condition
50 | ¢CompanyP C18 Column size: 50 x 2.1 mm
A Company A C18 Mobile phase: CH,CN/H,0=60/40

Flow rate: 0.4 mL/min
Temperature: 40 °C
Sample: 1 = Uracil

2 = Butylbenzene

| DR L CpHITBOCORN EANE LE. BRMIRBOTFINAYBYDRRN0%ICELT DT |
| S8, BICRDPILFEL0%E T ST EERKLTINET. CO10%DP)LFILROKE TS L :
3 | 2{LEHIEE LS ESunshell CLBIFABALDCIBICLLA, 2fEH B10MEDMR HER L Ui, :
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Relative plate of butylbenzene/%

100

80

60

40

20
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A SunShell C18

B Company S C18
¢ Company P C18

Company T C18
A Company A C18

0

1,000 2,000 3,000 4,000 5,000 6,000

Elution volume/mL

Durable test condition
Column size: 50 x 2.1 mm
Mobile phase:

CH;0H/20mM Sodium
borate/10mM NaOH=30/21/49
(pH10)

Flow rate: 0.4 mL/min
Temperature: 50 °C

Measurement condition

Column size: 50 x 2.1 mm

Mobile phase: CH,0H/H,0=70/30
Flow rate: 0.4 mL/min
Temperature: 40 °C

Sample: 1 = Butylbenzene

! | BIRBIRORBEN30% BN, pH 10T50°COP VA HERETOmMA Mz L LZ, LAY |
'|E>|<1¢'F'Cla* ABPAYANS
3 C180)51ﬁ73‘b101ﬁ0)ﬁ'ﬁ17\ FZ=m UK U,

BITHIZH, DSLDAORINNCH, BRHEMETRUET, SunShell C18[IftB#E |




\yk

@ ChromaNik Technologl‘es Inc.

@2457.4 pH 1 7)I/7:)'J'IE pH 10 | 715 D77 (C5eHiDpH &6

SunShell C18 1.5-10
Company S C18 O(1/2) Q(1/5) 2-9
Company W C18 /A\(1/5) not tested 2-8
Company A C18 /\(1/10) /\(1/10) 2-9
Company T C18 /\(1/10) /\(1/10) 1-11
Company P C18 /\(1/10) /\(1/10) 1.5-10

220
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v 3PV T)VCIBASLBREKDEZFIHECIBNSACH
WRICX=N—M@E, T2V FEICRIBOE—-DHIRICKERR
=DV D,

v NSOV ERHSETESEETH

é°< X))

\/7371AJ

TR FREICIKFL, DDA

SNrehiFEENsSMETH DTS,
v SunShell C18I3RFHAREL, Bt/I8E M - TBECI
MHEESMOE—DOBIANEBRELS, REaV\MRAMZTRUIC,

N, EEOAREEBCR

Shdhd, BICRRSE=, Lbx@MED, &
1o HEHEIEIERF = TH D,
T DSV \FIERIITEIE
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SunShell C18 5 um
BRI IO OHBOHPLCOLLE

35,150 13.993 34,462
: 40,320
42,053 30,564
40,139 41,043 34,052
FIow cell Response Sampling Tubing ID
41,610 37,854
Normal 13 pL 0.1sec 04sec 0.25mm 30.255 I’\
Semi-micro 3.2 uL 0.1sec 0.4sec 0.13mm | - J] J k [\ j k
Semi-micro 3.2 uL 0.05sec  0.05sec 0.13 mm | | } \

0 1 2 3 4 5 6 7 8 9 10 11

Retention time/min

45000

40000 - Column: SunShell C18, 5 um 250 x 4.6 mm

25000 ; Acenaphthene =3$= Mobile phase: CH;CN/H20=70/30
2 o0 "~ Toluene Butylbenzene Flow rate: 1.0 mL/min,
e Temperature: 40 °C
wihy
e 20 / Pressure: 6.7 MPa
[ 20000 Detection: UV@250 nm

15000 jL ¢ semi-micro 0.05 sec Sample: 1 = Uracil

¢ Semi-micro 0.1 sec
10000 Uracil A Normal 0.1 sec T 2 =Toluene
5000 3 = Acenaphthene
0 . . 4 = Butylbenzene
0 5 10 15

E—2om&/® HPLC: Hitachi LaChrom ELITE
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Pore Thickness of |[Surface| Carbon | C18 Surface
diameter | porous layer area | loading coverage

SunShell C18-WP

2.6 um 16 nm 0.5 uym 90 m?lg 5% 2.5 pmol/m?
S“”Shg'gi'jfncm% 16 nm 0.5um  90m2g 2.5% 1.2 pmol/m?
SunSh;II6I1IJIr:nC18-30 30 nm 0.5 uym 40 m?/g  1.3% 1.2 ymol/m?

S“”SZhg'LrﬁB'g’o 30 nm 0.5um  40m2lg  1.2% 2.5 pmol/m?
Sunszhg I:Jrﬁ4-30 30 nm 05um  40m?/g 0.9% 3 pmol/m?
ggoéoiyﬁsn 30 nm 0.2 um 15m?/g 0.3% 2.5 ymol/m?

% Prototype C8-30(32015F 18 (CHKFTFHE

000 = @i/
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= Protein separation

Column:
SunShell C8-30, 2.6 Hm (30 nm) 100 x 2.1 mm, R e P T T PP EEEEEECLCCCL L LU LU PP TPRTTRTPITITITIN .

Mobile phase: A) '0.1% TFA in water : :
B) 0.08 % TFA in Acetonitrile

Gradient program: Time O min 15 min : o

| / %B  20%  65% 25°C

Flow rate: 0.5 mL/min, Temperature: 80°C or 60°C :

Detection: UV@215 nm, 150 mm L

Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, U

4 = Myoglobin, 5 = Ovalbumin o ; : : ; 0 2 i
RNl
80°C L/J LNJ] U\\J

0 2 4 6 8 10 12

Retention time/min

@,
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Change of separation with gradient program

390000

Column:

SunShell C8-30, 2.6 um (30 nm) 100 x 2.1 mm,

Mobile phase: A) 0.1% TFA in water B) 0.08 % TFA in Acetonitrile

340000 - Gradient program: Time 0 min 15 or 25 or 35 min
%B  20% 65%

Flow rate: 0.5 mL/min, Temperature: 80°C Detection: UV@215 nm,

290000 4 Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, 4 = Myoglobin,
5 = Ovalbumin
240000 -
190000 -
Time O min  15min A\J \Aﬂ
140000 - %B zwu‘ J'} L\/,/j W
90000 -
Time O min  25min
%B 20%  65% LM\\
40000 L"‘JL—"“‘J"J L ] ‘M Sm—
Time O min  35min \MNL /,J L
oo o A
-10000 T T )
10

0 5

Retention time/min

15 20 25 ( @
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= Comparing of Protein Separatiori™ "

Column:

SunShell C8-30, 2.6 um (30 nm) 100 x 2.1 mm, Sunshell C8-30, 3.4 um (30 nm) 100 x 2.1 mm (prototype)
Mobile phase: A) 0.1% TFA in water B) 0.08 % TFA in Acetonitrile
Gradient program: Time 0 min 35 min
%B 20% 65%
Flow rate: 0.5 mL/min, Temperature: 80°C Detection: UV@215 nm,

Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, 4 = Myoglobin, 5 = Ovalbumin
2

3
4
Prototype 3.4 um (0.2 uym)
N AN A

] SunSheIISE};E(E (0.5 pmu | \ B

) :3 5 10 lg 5526
— 4
/_A_\

— A

13 15 17 19 21

5

5
/_A_\
:
£3 2

5

Retention time/min
236\
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Comparison of Protein Separation

Column: SunShell C8-30, 2.6 um (30 nm) 100 x 2.1 mm, Sunshell C8-30, 3.4 um (30 nm) 100 x 2.1 mm (prototype)
Mobile phase: A) 0.1% TFA in water B) 0.08 % TFA in Acetonitrile
Gradient program: Time 0 min 15 or 35 min
%B  20% 65%
Flow rate: 0.5 mL/min, Temperature: 60 or 80 °C Detection: UV@215 nm,
Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, 4 = Myoglobin, 5 = Ovalbumin

2
BHIEEL, HMFRESIEBOEITIER
1
Wo 5=2.5 sec
1 60 °C and 15 min gradient | W05 2 5 sec
Prototype 3.4 uym (0.2 um
oypedamO2pm) ] |
| SunShell C8-30 2.6 ym (0.5 pm) ERENEC IR -
0 2 . 6

<—Wo.5=4.8 sec Ex;&(a*SunShell @7573\ m(*u_?rfim\émrm)

80°CT(30.2 um&0.5 umDE(F /50

Wos=4.2 sec

Prototype 3.4 um (0.2 ym)

B N, A
SunShell C8-30 2.6 um (0.5 um
L S02ommOSkm A , |
0 5 10 15 20

2
Retention time/min 2 Zf d
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Which is better?

SunShell particle Prototype particle

v 0.2 um
A

A

0.5um

2.6 um

3.4 ym
Particle size: 2.6 ym Particle size: 3.4 um
Thickness of porous layer: 0.5 pm Thickness of porous layer: 0.2 ym

It is said that thin layer of porous layer is suitable for separation of large
biomolecules such as proteins. At more than 60 degree C, however, there
is little difference of efficiency between 0.2 ym and 0.5 ym of porous layer.
Separation of proteins using 2.6 um of particle and 0.5 um of porous layer
IS better than one using 3.4 um of particle and 0.2 um of porous layer at
80 degree C because of a small particle.

a
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o S— i) 20145598 1 A ~20 15542308
DO VOB EASLAIRNCOEREEBBROEBEHEH—DES

AZE2mmHBD4.6mmADETD
BEMDEMNHS ATEATE
=3e]

\--------‘

HEX 14mm 71_ jimj 4P)IEIE? AE2um CI8EEHIAT1IVE—
735/ (HHEHT—FHSLELTHEAT)
SunShell RP Guard Filter SunShell RP Guard Filter
R =D —Fvy ~EFIAIRY) ZTHAFAC18D 1 JLAY —5(@
(BYZECBGAKN ) (BUECBGAAC)
| N § N B ®E B & B B B B B ®B B B B B B ®B ®B B B B ®B ®BE ®FB ®FB ®B B B ®EB ®B B ® | -,

*CBGAKNIZ /41 Y F DR SFHEDDEEICIENFET [ @




