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* Fused-Core technology
was developed by

(1) J.J. Kirkland, F.A. Truszkowski, C.H. Dilks, and G.S. Engel, J. Chromatogr., Jack Kirkland.

A 890, 3—13 (2000).
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(2) J.J. Kirkland, T.J. Langlois, and J.J. DeStefano, Am. Lab. 39, 18-21 (2007). o)ﬁiiﬁﬁéa%ifiL A
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Particle size

Porous layer Pore

Surface area

Manufacturer Brand (um) thickness diameter (m/g) Bonded phase
(Hm) (nm)
Advanced
1 Chromatography UltraCore 25,5 9.5 130 C18, Phenyl-hexyl
Technologies
2 Advanced _Mterials HALO 2.0, 2.7, 0.4,0.5,0.2, 9, 16, 40, 120, 135, 15, C18, C8, Phenyl-Hexyl, PFP, Cyano, RP-Amide, HILIC, Pentahydroxy-
Technologies 3.4,4.6 0.6 100 90 HILIC, C4, Glycan
3 AkzuNobel E[grmn;"t‘;gfe'ﬁss'csr‘e"’ 25 05 110 c18,C8
4 Agilent Technologies PoroShell 1.9,2.7,4,5 0.25,0.5 12, 30 130 C18, C8, Phenyl-Hexyl, PFP, SB-Aq, Cysno, HILIC
5 Chrom4 Isosceles 2.6,4.6 0.5, 0.6 9.5, 16 140, 90 C18, AQ, C8, C3, Phenyl-hexyl, PFP, Amide(HILIC)
6 ChromaNik Technologies ~ SunShell 4212 2.6, 3.4, 8461 0.5, 0.4, ?032 16, 30, 1(5)’01,590, i;?dgzggtﬁixggjnzggn;rgfglgzxyl 2-Etheylpyridine, HILIC-
7 Dr Maisch PeproShell 2.6 C18
8 Fortis Technologies SpeedCore 2.6,35,5 0.4 8, 16, 30 140 C18, C18-Amide, C18-PFP, Diphenyl, PFP, HILIC C8, C4
GL Sciences InertCore 2.4 0.3 9 100 C18
10 Knauer BlueShell 2.6,45 0.5 8 130 C18, C8
11 Merck (supelco) g;cset:\;iﬁ Express/ E.O, 2.7,3.4, 8;1 0.5,0.2, 9,16, 40 1509335 80, g;:t,aigarcoi,y_RHPl-L?gide Phenyl-Hexyl, Biphenyl, Cyano, PFP,
12 Macherey-Nagel NucleoShell 2.7 0.5 9 130 C18,Phenyl-Hexyl, PFP, HILIC
13 Nacalai Tesque CosmoCore 2.6 0.5 9 150 C18, Cholestrol, Pentabromobenzyl
14 Perkin Elmer Brownlee SPP 2.7 0.5 9, 16 C18, C8, Phnyl-Hexyl, PFP, RP-Amide, HILIC
15 Phenomenex Kinetex/ Aeris ég éj’ 2.6, 8;500227 10, 20 200 C18, C8, Phenyl-hexyl, PFP, Biphenyl, HILIC, C4
16 Restek Raptor 2.7 9 150 C18, Biphenyl, PFP, HILIC
17 Sepax Technologies Opalshell 2.6 0.5 9 150 C18
18 Shiseido Capcell Core 2.7 0.5 9, 16, 30 150 C18, AQ, Adamantyl , Phosphocholine, PFP
19 SIELC Technologies Coresep 27 9 Z/I)izﬁgnrgzde: RP + cation exchange, aRP + anion exchnge, HILIC + ion
20 Thermo Scientific Accucore 26,4 8,15 130 C18, C8, AQ, henyl-Hexyl, Phenyl, C30, PFP
21 Waters Cortecs 1.6, 2.7 0.26 9 100 C18, C8, Phenyl-Hexyl, HILIC
22 Welch Boltimate 2.7 0.5 9 120 C18, Phenyl-Hexyl, PFP, HILIC
23 YMC Meteoric Core 2.7 0.5 8, 16 150, 90 C18, C8
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2.6 um 5 um for routine
0.5 um 0.6 um
9 nm,
1.63: 16 nm,
2.6 um 30 nm, 3.4 um
100 nm

4.6 um

3.4 um for protein

0.2 umy,

9 nm

3.4 um

30 nm 9 nm
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—-m
diameter area loadin coverage
SunShell C18-WP , ) :
46x150mm  CW6471  16nm  90m?/g 5%  2.5pumol/m

SunShell HFC18-16

2 0 2
4.6 x 150 mm CG6471 16 nm 90 m?/g 2.5% 1.2 umol/m Yes

SunShell RP-AQUA

2 o) 2
4.6 x 150 mm CR6471 16 nm 90 m*/g 4% 1.2 pmol/m Yes

Particle diameter is 2.6 um for all.
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SunShell HFC18-16

SunShell C18-WP

0 5 10 15 20 25 30 35 40

Retention time/min

Column: SunShell HFC18-16, 2.6 um (16 nm) 150 x 4.6 mm,

SunShell C18-WP, 2.6 um (16 nm) 150 x 4.6 mm
Mobile phase: A) 0.1% TFA in Acetonitrile/water(10:90)
B) 0.1 % TFA in Acetonitrile
Gradient program:  Time Omin 5min  40min
%B 5% 5% 50%
Flow rate: 1.0 mL/min, Temperature: 256°C, Detection: UV@210 nm,
Sample: Tryptic digest of myoglobin
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Separation of peptides using
the 1.0 mm i.d. column

S Il |

0 2 4 6 8 10

Retention time/min

Column: SunShell RP-AQUA (16 nm), 2.6 um 100 x 1.0 mm
Mobile phase: A) 0.1 % trifluoroacetic acid (TFA) in water
B) 0.08 % trifluoroacetic acid (TFA) in acetonitrile
%B 10% to 30% in 25 min
Flow rate: 0.15 mL / min
Temperature: 60 °C
Detection: UV@214 nm
Sample: 1 = Gly-Tyr, 2 = Val-Tyr-Val, 3 = Met enkephalin,
4 = Leu enkephalin, 5 = Angiotensin |l
(HPLC peptide standard mixture by Sigma-Aldrich)
UHPLC instrument: Jasco X-LC
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. Thick f
P/N Particle Core |c0:1:::o Pore Surface | Carbon Surface End-
size | diameter player diameter area loading | coverage | capping

>n :ell:)gﬁlrgo C6691 26um 16um  OSum  100nm  2mYg  06% o3|/m2 .
s: gsthgoc:;rano 26961 2.6um 16pm  0.5um 00m  40m¥g  09% 3I - Yes
S;nlS)I‘:ell:)SSr;jlr:])O C76961 2.6 um 1.6 pum 0.5 um 100 nm 22 m?/g 0.9% Umi.ls/mz Yes
szu_ :thfgocﬁq';o 36961 2.6um 1.6um 0.5 um 30nm  40mYg  1.2% umi'f/mz Yes
Su;_slhfgocs;i’?nm 56961 3.4pm  3.0um 0.2 pm 30nm  15m%g  0.5% umi-f/mz -
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0.9

0.8 =o—Core shell 2.6um, 16nm
0.7 ﬂ === Core shell 2.6um, 30nm
0.6 f —4—Core shell 3.4um, 30nm
0.5 =o—Core shell 2.6um, 100nm

N / Ia
) i /)F N/ \
: ATAN

1 10 100 1000

Desorption Dv (log d) (cc/g)

Pore Diameter (nm)
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Column:
SunShe” C8_30' 2'6 um (30 nm) 100 X 2.1 mm, B L L ELL L L LR LLEELLLELLLEELTLELLLS .
Mobile phase: A) 0.1% TFA in water : :
B) 0.08 % TFA in Acetonitrile
Gradient program: Time 0 min 15 min : o
%B  20%  65% : 25°C
Flow rate: 0.5 mL/min, Temperature: 80°C or 60°C : 150 mm L
Detection: UV@215 nm,
Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, ___L -
4 = Myoglobin, 5 = Ovalbumin ; 4 : ) 0 » W
UHPLC instrument: JaSCOX—LC "ll ----------------------------------------------------------------------------------
s0°¢ A
oo !
R~
80°C o u U\U
|-—_J
0 2 4 6 8 10 12
Retention time/min 10
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C4-100
C8-100
—(C8-30
— (C8-30HT
I T T T T
2 3 4 5 6

Retention time / min
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YVINOEB D55 (5min)

Column:
SunShell C4-100, 2.6 um (100 nm) 100 x 2.1 mm,
SunShell C4-30, 2.6 um (30 nm) 100 x 2.1 mm,
SunShell C8-100, 2.6 um (100 nm) 100 x 2.1 mm,
SunShell C8-30, 2.6 um (30 nm) 100 x 2.1 mm,
SunShell C8-30HT, 3.4 um (30 nm) 100 x 2.1 mm,
Mobile phase: A) 0.1% TFA in water
B) 0.1 % TFA in Acetonitrile
Gradient program: Time 0 min 5 min
%B 20% 65%
Flow rate: 0.5 mL/min,
Temperature: 80 °C
Detection: UV@215 nm,
Injection volume: 0.5 uL
Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA,
4 = Myoglobin, 5 = Ovalbumin
UHPLC instrument: HITACIHI Chromaster

£ — 218 (W0.5, min)

Cytochrome C
Lysozyme

BSA
Myoglobin
Ovalbmin

C4-100
0.047
0.045
0.079
0.048
0.109

C4-30 C8-100 C8-30 C8-30HT EFIEE
0.057 0.047 0.057 0.046 0.025%
0.056 0.046 0.056 0.046 0.025%
0.122 0.077 0.100 0.075 0.050%
0.066 0.047 0.063 0.045 0.025%
0.133 0.109 0.119 0.109 0.025%
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IZEYY I\ OB D5 EE(60min)

C4-100
—C4-30
€8-100 Column:
SunShell C4-100, 2.6 um (100 nm) 100 x 2.1 mm,
—— (830 sunShell C4-30, 2.6 um (30 nm) 100 x 2.1 mm,
——C8-30HT SunShell C8-100, 2.6 um (100 nm) 100 x 2.1 mm,
SunShell C8-30HT, 3.4 um (30 nm) 100 x 2.1 mm,
Mobile phase: A) 0.1% TFA in water

LA B) 0.1 % TFA in Acetonitrile
Gradient program: Time 0 min 60, min
'. | %B 20% 65%

l “ Flow rate: 0.5 mL/min,
. (o]
L .HJ‘L.LJ Tempe.rature. 80 °C
‘ Detection: UV@215 nm,
o I J h N \] Injection volume: 1.0 pL
1 o Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA,
" 4 = Myoglobin, 5 = Ovalbumin

'I‘ . UHPLC instrument: HITACIHI Chromaster
0 5 10 15 20 25 30 35 40 45 50

Retention time / min

£ — 2 18(WO0.5, min)
C4-100 C4-30 C8-100 C8-30 C8-30HT (C8-30HT 0.5uL EXFHEE

Cytochrome C 0.167 0.177 0.160 0.155 0.212 0.144 0.050%
Lysozyme 0.164 0.180 0.153 0.166 0.196 0.145 0.050%
BSA 0.308 0.410 0.276 0.514 0.422 0.330 0.100%
Myoglobin 0.197 0.221 0.180 0.199 0.238 0.176 0.050%
Ovalbmin 0.391 0.889 0.247 0.428 0.184 0.176 0.050%
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Mobile phase: A) water/TFA (100/0.1)

L\ B) acetonitrile/TFA (100/0.085)

’ 30-45%B (0-30 min)
Flow rate: 0.4 mL/min
Temperature: 80 °C
Detection UV at 215 nm
Injection 5 pulL
Sample: #HRIBEICK > THEONITHRENIA

(gG, TOTAYGCPIT 1 ZT14 —NSLATHER

1 Not eluted Core shellC8, 300 A
CDOBEBFRHFDHZS, C8
j Totally porous C4, 300 A N5 LTHIgGIdTES L

m j k Core shell C4, 300 A
L
{4 j \ SunShell C4-100, 1000 A

f T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Retention time/min
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2-70/\/ = VaiEaBIC#HmNLIcIgCD 1 &t

Mobile phase: A) water/TFA (100/0.1)
B) acetonitrile/2-propanol/TFA (80/20/0.085)
15%B (0-0.5 min) and 15-50%B (0.5-50 min)
Flow rate: 0.4 mL/min
Temperature: 80 °C
Detection UV at 215 nm
Injection 5 pulL

Sample: #iRIZEIC K > TEONIZHERIAA 2-F0/)%) —JLIZCSHS A
(g6, 7OF 1 V6P I« Z71 —NOALATRHER) TElgGEBHSIEIN, D
HIBLIRD,

Core shellC8, 1000 A

A A
“ | L’iunShell C4-100, 1000 A

0 5 Retenflidn time/min 15 20 25
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A: SEM image of a 2.7 um superficially porous 1000A particle. B: FIB image of a 1000A SPP
showing the 1.7 um core with 0.5 um shell.
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(2755,

* L=D>T, KFIFZF0.1umD AT LIZLER, 2. 7umD AT LI 1/700DB XIS,
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Va7V IILRFIIRTICZHAEREBMNEFEEL, D

EBH0.5 umLL T THY, ILFADENNE 7 FDIZE

NS FRYEELS, ERETESEI
SN0, DEENREIND,
VE/VOFT—ILIED LG FENIATHEZ
St #HE, 100nmDFFLENE FIZEL,
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IRT4yT420T DIELN

Aft EEE

9.7 42 1.
4.72

¢ 1.7

IN—H—RAT iR
(IDEX%t IsoBar hardware)

$ 0.35
®1.7
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e IN—h—34T EiHGE
At BEhEE (IDEX£t IsoBar hardware)
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IDEX$L IsoBar &RICEEFRDHT L

SunShell, Halo, Ascentis Express, Perkin Elmer SPP, Kinetex,
CosmoCore, ClassicShell, MeteoricCore, UltraCore,
OpalShell, Capcell Core
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Attt EGS (IDEX*i IsoBar hardware)

11.5
9.7 42 1.
4.72

1
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¢ 1.7
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IDEX#tIsoBaréRICEHEDHS L

B -
i SunShell C18, 2.6 ‘
i 2.immi.d. x 50mm

234

SunShell, Halo, PoroShell,
Ascentis Express, Perkin ElImer SPP,
Kinetex, CosmoCore, ClassicShell,

MeteoricCore, UltraCore, OpalShell,
Capcell Core




