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(1) J.J. Kirkland, F.A. Truszkowski, C.H. Dilks, and G.S. Engel, J. Chromatogr., * Fused-Core technology
A 890, 3—13 (2000). was developed by
Jack Kirkland.

(2) J.J. Kirkland, T.J. Langlois, and J.J. DeStefano, Am. Lab. 39, 18-21 (2007).
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Kinetex C18, 2.6 um
Accucore C18, 2.6 um
PoroShell C18 EC, 2.7 um
Ascentis Express C18, 2.7 um

. SunShell C18, 2.6 um

ChromaNik Technologies Inc.
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REH DI RELLS

Lo )

5
. Company A C18 Company A C18, 150 x 4.6 mm (26.1 MPa)
3 4 26.1 MPa Company B C18, 150 x 4.6 mm (22.7 MPa)
A Company CC18, 150 x 4.6 mm (30.6 MPa)
5 7 Company D C18, 150 x 4.6 mm (22.2 MPa)
ke=7.4 SunShell C18, 150 x 4.6 mm (21.8 MPa)
4 6 Mobile phase: CH;0H/H,0=75/25
Flow rate: 1.0 mL/min
1 7 Temperature: 40 °C
Company C C18 Sample: 1= Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
? 4 30.6 MPa 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
A
5 7 KEEEMH _— [Ei?if‘l“_fclb . ;ﬁff&i%ﬁ'l&h I)
(Caffeine/PhenoI) Amylbenzene/Butylbenzene) (Triphenylene/o-Terphenyl
3 4 company b C18 Company A C18 0.48 1.54 1.20
22.2 MPa pany ' ' '
A 0.35 1.56 1.50
2 5 -
3 SunShell C18 6-10.4 Company C C18 0.42 1.57 1.25
1 =10.
ﬂ 21.8 MPa 4L 6 Company D C18 0.44 1.60 131
|""I""||"':I“"|““I"“||""\""||""‘|""||""I""|""I""|""I""|""I""|‘"‘I““||‘"'\“"||"“‘|""l|'"'I SunShell C18 0.39 1.60 1.46
2 4 5] g 10 12 14 16 18 20 22 24

Retention time/min /

=
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EUSYE-DODLEE

Company A C18

Company CC18

Company D C18

SunShell C18

T |n\||\|\|||\n\ ||n||\\|| nn|||||| TV

3 4 5
Retention time/min

\

Column:
Company AC18, 150x4.6 mm
Company B C18, 150x 4.6 mm
Company CC18, 150 x 4.6 mm
Company D C18, 150x 4.6 mm
SunShell C18, 150x4.6 mm
Mobile phase: CH;0H/H,0=30/70
Flow rate: 1.0 mL/min
Temperature: 40 2C
Detection: UV@250nm
Sample: 1 = Uracil
2 = Pyridine
3 = Phenol
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ERECUEILSNT > 2 DLEE

-

Retention time/min

TF=1.24
Company A C18
2
1
TF=3.94
1 2
J[F=2.o7 Company C C18
. 2
Company D C18
TF=2.04
. 2
ATF:Ml SunShell C18
I B R R R R A AL AR RN RARAY AR BN
0 1 2 3 4 5 5]

~

Column:
Company A C18, 150 x4.6 mm
Company B C18, 150 x 4.6 mm
Company CC18, 150 x 4.6 mm
Company D C18, 150 x 4.6 mm
SunShell C18, 150 x 4.6 mm
Mobile phase: CH;CN/20mM H;P0,=10/90
Flow rate: 1.0 mL/min
Temperature: 40 eC
Detection: UV@250nm
Sample: 1 = 8-Quinolinol (Oxine)
2 = Caffeine
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FEE—DJ DL

-

3
Company A C18

1
TF=1.47 ﬂ HZ
1

2
TF=1.86

1
TF=1.45 “ “ 2

Company CC18

-

Retention time/min

1|2 3
TF=3.21 Company D C18
1 2 3
TF=1.46
J SunShell C18
L L B L B B T |
0 1 2 3 4 5 5]

~

Column:
Company AC18, 150x4.6 mm
Company B C18, 150x 4.6 mm
Company CC18, 150 x 4.6 mm
Company D C18, 150x 4.6 mm
SunShell C18, 150x4.6 mm
Mobile phase: CH;CN/0.1% H;P0,=2/98
Flow rate: 1.0 mL/min
Temperature: 40 2C
Detection: UV@210nm
Sample: 1 = Formic acid
2 = Acetic acid
3 = Propionic Acid
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REREODBLEBOREYD

HSLE | BEEH EVSY |#FPy | TR
Pressure? | Retention® | Pyridine | Oxine Formic acid
© 12

SunShell C18 ©21.8 10.4 © ©

Company D C18 ©22.2 9.7 JAN A\ X 5
Company C C18 %X 30.6 9.0 © AN © 7
Company B C18 ©22.7 7.4 X X /\ 4
Company A C18 A26.1 5.4 X © © 7

a. Mobile phase, methanol:water=75:25, 40 °C, 1ImL/min 150 x 4.6mm

b. Retention factor of amylbenzene

©: 3 point, O: 2 point, A: 1 point, X: 0 point
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Coulter counter

2.744pm

Dgo/Dyy=1.12

2.742um _2.723um

'2.713um
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Particle size (um)

10
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RIE 7D

\

—SunSehll C18 (2.54 pm)?
—Company D C18 (2.52 um)?
Company B C18 (2.53 pm}
—Company A C18 (2.34 um)y
—Company C C18 (2.34 um)?

Particle diameter/pm

a. Ptz

*C18FEIEHIZ600°C TRFRIGERLL, 7ILFILEZHBRERIILI-EZEDITTIL
#LFZBeckman Coulter Multisizer 3 THIELE LTz, COBIEEFA)OFILD

A7 VIR FDEEFRGYET,
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Carbon Specific surface | Pore volume 2 | Pore diameter?

loading (%) area 2 (m?/g) (nm)
SunShell C18 7.3 (7)° 125 (150)P 0.261 8.34 (9)°
Company D C18 8.0 133 (150)® 0.278 8.20 (9)°
Company C C18 8.5 (8)P 135 (130)° 0.414 12.3 (12)°
Company B C18 8.8 (9)° 130 (130)° 0.273 8.39 (8)°
Company A C18 4.9 102 0.237 9.25 (10)P

(12 effective)P (200 effective)®

a. C18F T EFIZ#600°CT8HFEIBERLL, 7IL XL EZHERIZL-EDOaT7 I TILAL
FEATELEL COREBEEAYSHILOAT O TIILFRFDELYINSGYFET,
b. AROJIZEEE N TULS{E

*2TORIEIXIAT=yIT0/80—X#NTITWEL,
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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

14000

-k

—

TF=1.18 SunShell C18

—a—A

MAN

(core shell)
|

TF=1.42 A E:Cls hell)
core she
\iLLL

AN Sunniest
\> TF=1.25 C18 3um
— (fully porous)

_ A C18
T U K Treeds (core shell)
I

TF=3.21

12000 ‘uﬂ_\_':' —
w .
® 10000 - ASunshell C18 100 times
Q A Company CC18 \
_g 8000 - @ Sunniest C18 3um
o # Company A C18 \
G 6000 |- o CompanyBC18 “
l.qE) = Company D C18 \\ \
4000 '
AN
2000 ., | |
“\_.\ \
0 : | |
0.001 0.01 01 .

Sample weight/uLg

ERERMEE—DDETD44%DE—DigZ
ANDSY IV EZRNE UL,

10
\\9 DC18
TF=4.38 k (core shell)

0 1 2 3 4 5 6 7 8 9 10
Retention time/min

Sample: 1=Uracil, 2=Propranoloal,

4.4% . . . .
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 *—k =
12000 ——s TF=2.09
) .
B 10000 - ASunShell c1.:\, 100 ¢
o A Company CC18 \ /AX\\
8 8000 - @ Sunniest C18 3um \
..'G_-J' & Company A C18 \ > L
S 6000 -+ ® CompanyBC18 . . \
Ja:) ® Company D C18 \
m N\\ |
2000 Bl = N TF=3.21
“\.\
0 T T T \
0.001 0.01 0.1 1 10
Sample welght/},tg L L Y N N R A N R W
0 1 2 3 4 5 6 7 8 9 10
IEEF/F_EEE%;Q '3 t? - 9 GD_I%_ é @44%0) t? - D mg 5 Retention time/min

ANV TV EZRNE LIS,

Sample: 1=Uracil, 2=Propranoloal,
4.4% 3= Nortriptyline, 4=Amitriptyline
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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 TF=1.20

Ak ’ Y ~
12000 \ SunShell C18
: \ — (core shell)
10000
A Sunshell C18 \ﬁ:é_d_t_}mZK%\ TF=1.89 A C18
8000 A Company A C18 — k [\ (core shell)
¢ Company P C18 A
Company T C18 \ \%{
6000 -+ = CompanySC18 \ \s A [\ TF=2.61 chrlesshell)

" AN
4000
\'\-\.\.\ . N e

Theoretical plate

2000
TF=3.24 SC18
0 : . : I L/\ I\ k (core shell)
0.001 0.01 0.1 1 10
. 7 8 9 10
Sample Welght/ug Retention time/min
IPREMIIE— D DBSDA4%DE—DIEE Sample: 1=Uracil, 2=Propranolol,
ANB5Y IOV EERNFE 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

USP tailing factor

4 ‘
B Company D C18 / / 36

35 +— Company B C18 /

3 1 & Company A C18 // / 29\

A Company CC18

2.5 1— ASunShell C18 / ;tl/rngs i: \
____________ . \

0.001 0.01 0.1 1

USP tailing factor

5 min

Sample weight/ug

PR R UIL0I%FESEIE AR DL S, BT ZVREDENEHTEPI R TFUYOE |
HRERICIE<RD, BAFETRIENLSICT—UYIERTLSICEDET, !
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EAMESEETOMAME  ousste)

0 TWA—\L
X 80 t T
c
9 ‘\*k\\\\*\\\\\*
c
% 60 r A SunShell C18
= B Company D C18
2 40 t
E Company B C18
% ¢ Company A C18
= 20 t

A Compnay CC18
O ] ] ] ]
0 20 40 60 80
Time/h

I h0REtE8 & U CpH1 T80 COER M ERNE UIZ, BIKMUERDTFILAR Y PV DIRFN0%BICHD T B &
13, BBICKODPILFIVENMBIREETDCEERHKRLUTUVNE T, CDI0%DPILFILEDIREETHOS AR
| 162Ul LT ESunsShell C18[EftixtDC18ICEEN, 2fBDS510BDMRAMZETR LK LIS,

Durable test condition
Column size: 50x 2.1 mm

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

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

Measurement condition
Column size: 50 x 2.1 mm

Mobile phase: CH,CN/H,0=60/40
Flow rate: 0.4 mL/min
Temperature: 40 °C
Sample: 1 = Uracil

2 = Butylbenzene
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7 IV N ) ESEAFTOmATE

100 &

80

60
A SunShell C18

B Company D C18

Relative plate of butylbenzene/%

40 r
¢ Company A C18
Company B C18
20
A Company CC18
O | | | | |

0O 1,000 2,000 3,000 4,000 5,000 6,000

Elution volume/mL

: BHBEDORED30%ELLEBIEL, pH10T50°CDP)LA U MRETOMRAMZLL® UK LIS, PILAY
I RN TRYUADBIITHITD, DSTLDACDBRIDNCH, BEEOMERNUE T, SunShell C18(dfttt

| CL8MSEN B 10fEDMAMER L UIE.

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
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MAMEDRED

- ma"%# pH 1

SunShell C18

Company D C18
Company C C18
Company B C18
Company A C18

> D> B> O ©
> D> D> O ©
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EZIMEIVUNEIPITIEIIUN2.6 umk
5 umDHPLCZ ALVVIZIRSREREN & NS LELEE

F#EF8: Methanol/water(75:25)

SunShell C18 5 um 715Ls: 150 x 4.6 mm
2 8 MPa N=20,000 JTIR: 1.0 mL/min

MBE:40°C

5 7 -
. ; /\ S
A J\/\ 1) ooV
2) hoxzA>
5> SunShell C18 2.6 pm Ne=31,000 3) Jx/—IL

21 MPa 4 4) 7%)1/\/-&/ = ,

N.=14,000 NI =b
2[| 3Sunniest C18 5 pum {#EFAHPLC:

6 MP3 4 y 6 HPLC: Hitachi LaChrom ELITE
A j\/\ (RZR0.25mmDELE T k)

||||||||||||||||||||||||||||||||

15 20 25 30
Retention time/min
20

113
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BEIkELIIIOMROHPLCOLEER

35,150 34,462
13,993 30,564 40,320
42,053
40,139 41,043 34,052
41,610

Normal 13 pL 0.1sec 0.4sec 0.25mm 39 255 A

Semi-micro 3.2 uL 0.1sec  0.4sec  0.13 mm L - J ‘ k l\ j L

Semi-micro 3.2 uL 0.05sec 0.05sec 0.13 mm L i \ ] \

0 ] 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 . 5 Acenaphthene ~$ Mobile phase: CH3§N/H20= 70/30
2 0000 Toluene Butylbenzene Flow rate: 1.0 mL/min,
X Temperature: 40 2C
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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SunShell 2.6 4um, S5um
4. 6x250mmH S LDMHERE

42,053
41,043
69,629 62 349
Ak
[%(%70,000E%
41,610
39,255
69,079 61,564
S5um H_M J {
2.6um | o JL
[T \ \ A I R B \ ‘ \ \ ‘ |
0 1 2 3 4 5 /o) 7 8

Retention time/min
Column: SunShell C18, 2.6 um, 5 um 250 x 4.6 mm

Mobile phase: CH,CN/H20=70/30 Flow rate: 1.8 mL/min, Temperature: 25 °C
Pressure: 45 MPa for 2.6 um and 16 MPa for 5 um Detection: UV@250 nm

Sample: 1 = Uracil, 2 = Toluene, 3 = Acenaphthene, 4 = Butylbenzene, HPLC: Hitachi LaChrom ELITE
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AR (mm) 1.0 2.1 3.0 4.6
E&(mm) it = fih 18 o F b 18 o= b #8 S {ih 18
30 | — | CB6931 ¥65,000 CB6331 ¥65,000 CB6431 ¥65,000
50 CB6141 ¥66,000 CB6941 ¥66,000 CB6341 ¥66,000 CB6a41 ¥66,000
S un S h e | | C 1 8 75 | - | CB6951 ¥71,000 CB6351 ¥71,000 CB6451 ¥71,000
100 CB6161 ¥79,000 CB6961 ¥79,000 CB6361 ¥79,000 CB6461 ¥79,000
150 CB6171 ¥84,000 CB6971 ¥84,000 CB6371 ¥84,000 CB6AT1 ¥84,000
30 | — | — CC6931 ¥65,000 Cc6331 ¥65,000 Ccea3l ¥65,000
50 |  —— | CC6941 ¥66,000 CC6341 ¥66,000 CCoa41 ¥66,000
S un S h e I I C8 75 | - | CC6951 ¥71,000 CC6351 ¥71,000 CCoa51 ¥71,000
00 | —— | CC6961 ¥79,000 CC6361 ¥79,000 Ccea61 ¥79,000
50 | - | CC971 ¥84,000 Cce371 ¥84,000 ccearl ¥84,000
30 CF6931 ¥65,000 CF6331 ¥65,000 CF6431 ¥65,000
50 CF69a1 ¥66,000 CF6341 ¥66,000 CF6441 ¥66,000
S un S h e I | PFP 75 | —— | CF6951 ¥71,000 CF6351 ¥71,000 CFe451 ¥71,000
00 | - | CF6961 ¥79,000 CF6361 ¥79,000 CFe461 ¥79,000
150 | - | Cr6971 ¥84,000 Cr6371 ¥84,000 CF6471 ¥84,000
30 | — | — CW6931 ¥65,000 CWe3a1 ¥65,000 Cwe43l ¥65,000
50 | —— | CW6941 ¥66,000 w6341 ¥66,000 CWeaa1 ¥66,000
S un S h e I | C 1 8_W P 75 | - | CW6951 ¥71,000 CW6351 ¥71,000 CWe451 ¥71,000
00 | —— | CW6961 ¥79,000 CW6361 ¥79,000 CWed461 ¥79,000
150 |  — | — CW6971 ¥84,000 w6371 ¥84,000 w6471 ¥84,000
30 | —— | CR6931 ¥65,000 CR6331 ¥65,000 CR6431 ¥65,000
50 CR6141 ¥66,000 CR6941 ¥66,000 CR6341 ¥66,000 CR6441 ¥66,000
S un S h e | I R P_ AQU A 75 | —— | CR6951 ¥71,000 CR6351 ¥71,000 CR6451 ¥71,000
100 CR6161 ¥79,000 CR6961 ¥79,000 CR6361 ¥79,000 CR6461 ¥79,000
150 CR6171 ¥84,000 CR6971 ¥84,000 CP6371 ¥84,000 CR6471 ¥84,000
30 | —— | CP6931 ¥65,000 CP6331 ¥65,000 CP6431 ¥65,000
50 | — | — cPeoa1 ¥66,000 cPe3a1 ¥66,000 cPeaat ¥66,000
S un S h e | I P h e nyl 75 CP6951 ¥71,000 CP6351 ¥71,000 CP6as1 ¥71,000
100 CP6961 ¥79,000 CP6361 ¥79,000 CP6A61 ¥79,000
150 | — | — CP6971 ¥84,000 CP6371 ¥84,000 CR6471 ¥84,000
30 CHB931 ¥65,000 CHB331 ¥65,000 CHE431 ¥65,000
. 50 CHB941 ¥66,000 CHB341 ¥66,000 CHE441 ¥66,000
S un S h e I I H | Ll C_ A mi d e 75 | —— | CH6951 ¥71,000 CH6351 ¥71,000 CHB451 ¥71,000
100 | — | — CH6961 ¥79,000 CH6361 ¥79,000 CHE461 ¥79,000
150 | - | CHE971 ¥84,000 CHE371 ¥84,000 CHE471 ¥84,000
30 | —— | CE6931 ¥65,000 CE6331 ¥65,000 CE6431 ¥65,000
50 |  —— | CE6941 ¥66,000 CE6341 ¥66,000 CE6441 ¥66,000
S un S h e | I 2 - E P 75 | - | CE6951 ¥71,000 CE6351 ¥71,000 CE6451 ¥71,000
00 |  —— | CE6961 ¥79,000 CE6361 ¥79,000 CE6461 ¥79,000
150 | —— | CE6971 ¥84,000 CE6371 ¥84,000 CE6AT1 ¥84,000
50 | | CG6941 ¥66,000 CG6341 ¥66,000 G641 ¥66,000
S un S h e | | HF C 1 8_ 1 6 100 CG6961 ¥79,000 CG6361 ¥79,000 CG6461 ¥79,000
1550 |  — | 66971 ¥84,000 66371 ¥84,000 CG6471 ¥84,000
50 | - | cagom ¥66,000 cag3a ¥66,000 cagan ¥66,000
S un S h e | | H F C 1 8_ 3 O 00 |  —— | 46961 ¥79,000 Ca6361 ¥79,000 Ca6a61 ¥79,000
150 | —— | Ca6a71 ¥84,000 Ca6371 ¥84,000 Ca6a71 ¥84,000
30 | — | — | — | — | — | = CAB431 ¥130,000
S un S h e | I Al I T T T CA64B1 ¥130,000
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KW

v 3P T)LCI18ATATIKRDEZFLIIECI8N D A ERBHRIC
X—N—@, TS5V FFEICREOE—DEINCKREREN DD,

vV AP OVEIEHLSETESSETHD, EEOAEEEAREL
ITNDHZEN DD, BICRESE=, LtFxEED, FApH

FE2FE=THD,

vV DO AEFHRFRICKEFL, DODAEOSUVFRIERISEIES=N
CRFRETINSVVETH DI,

v SunShell C18I3R/FNAET L, BEM/1I8EM - BRI
SMOE—DOEINERL, REal\mRMEZm U,

v SunShell C18, 5 um 250x4.6mm Do AIFHPLCZEZ=
SO 0O0EKRICINIEL0,000EDMEEENFRIEEIN D,

v SunShell C18, 2.6 um 250x4.6mm NS AIZEIFE
70,000ERMDEsE TH D,




