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Sunniest C18, 5 um SunShell C18, 2.6 ym SunShell C18, 5 ym
LEREE 340 m?/g 150 m2/g 90 m2/g

RFIER(tR) REFFEEUK) RIS0ERI(t,) IRISBEIK) RSB, RISEEK)

1) 95V 1.70 0 1.34 0 1.30 0
NIV 1.90 0.12 1.46 0.09 1.41 0.08
3) DT/ —I 2.17 0.28 1.65 0.23 1.57 0.21
4) TFIWINRY LY 13.35 6.85 10.87 7.11 8.93 5.87
5)0-9—2J T )L 19.19 10.29 15.49 10.56 12.76 8.82
6) PNV 19.96 10.74 16.56 11.36 13.43 9.33
7 RUDIZLY 24.35 13.32 21.95 15.38 16.76 11.89
MBXHEPI LRV 100% 100% 83% 106% 67% 87%

S U
P TI)VBEYVIANS IJm #28)38: Methanol/water(75:25)

. ‘BE: 40°C
I 3.4 um AmI>=
=2t $>/\: 150 X 4.6 mm

Y T)VEE : 0.6 pm ﬂ/ FR: 1.0 mL/min |

(&
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MFLE 9-10nm 8- 16 nm, 30 nm, 100 nm 20 - 40 nm 8-12 mm
ZfEBE 0.22-0.4um 0.3-0.5um 0.2-0.5um 0.7- 0.6 um
=+ , 90 - 150 ma/g, , ,
tti‘%@*ﬁ 100 — 120 m /9 25 _ 40 mlg 15 m /g 90 m /9
ZFE% 58-78% 58 - 77% 27% 60%
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Porous layer

Manufacturer Brand PEIEE S thickness IR GIEERED Suzn‘ ace area  g,nged phase
(um) (nm) (m*g)
(pm)
Advanced
1 Chromatography UltraCore 25,5 9.5 130 C18, Phenyl-hexyl
Technologies
2 Advanced Mterials HALO 2.0,2.7, 0.2,0.4, 0.5, 9 16 40 100 120, 135, 15, C18, C8, Phenyl-Hexyl, PFP, Cyano, RP-Amide, HILIC,
Technologies 3.4,4.6 0.6 T 90 Pentahydroxy-HILIC, C4, Glycan
3 AkzuNobel Kromasil ClassicShelll 5 g 05 110 c18, C8
EternityShell
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 sunshell 2.0,26,34, 0.2,04,05, 9,12, 16,30, 150,90, 40,15, C18, RP-AQUA, C8, PFP, Pnenyl-Hexyl, 2-Etheylpyridine, HILIC-
Technologies 4.6 0.6 100 22 Amide, C30, Hexafunctional C18, C4
Dr Maisch PeproShell 2.6 C18
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 26,45 0.5 8 130 C18, C8
Ascentis Express/ 2.0,2.7,3.4, 0.2,04,0.5, 120, 135, 80, C18, C8, C4, RP-Amide Phenyl-Hexyl, Biphenyl, Cyano, PFP,
11 Merck (supelco) BioShell 5 0.6 9,16, 40, 15, 90 Pentahydroxy-HILIC
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
; ) 1.3,1.7,2.6, 0.2,0.23, .
15 Phenomenex Kinetex/ Aeris 365 0.35. 0.67 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 Osaka Soda Capcell Core 2.7 0.5 9, 16, 30 150 C18, AQ, Adamantyl , Phosphocholine, PFP
Sumipax ODS Z-Shel . N
19 SCAS Sumichiral OA-Shell P1 2.6 0.5 9, 30 150, 40 C18, Poly(diphenylacetylene) derivative
20 SIELC Technologies ~ Coresep 27 9 M!xed mode: RP + cation exchange, aRP + anion exchnge, HILIC
+ ion exchange
21 Thermo Scientific Accucore 26,4 8,15 130 C18, C8, AQ, henyl-Hexyl, Phenyl, C30, PFP
22 Waters Cortecs 1.6, 2.7 0.26 9 100 C18, C8, Phenyl-Hexyl, HILIC
23 Welch Boltimate 2.7 0.5 9 120 C18, Phenyl-Hexyl, PFP, HILIC ‘
24 YMC Meteoric Core 2.7 0.5 8, 16 150, 90 C18, C8 [
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¢ Fully porous 5 um
= Fully porous 3 um
A Fully proous 1.8 um
x Core Shell 2.6 um

_..---= Fully porous 2.6 um

Column: C18, 50 x 4.6 mm
Mobile phase:
Acetonitrile/water=(60/40)
Temperature: 25 °C
Sample : Naphthalene

) 10 15
Mobile Phase Velocity, mm/sec
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20 - Column: SunShell C18 2.6 ym, 50 x 2.1 mm
totally porous 2 um 50 x 2.1 mm
® Mobile phase: Acetonitrile/water=(60/40)
16 - '\ Sample : Naphthalene
g i 4 25°C core shell 2.6 um
— | H o
= 12 - | 21@ L\/(J:O)E A 40°C core shell 2.6 um
2 v ® 40°C totally porous 2um
<
o 8 -
hd
S0
a
4 _
O I I I T ]
0 0.2 0.4 0.6 0.8 1

Flow rate (mL/min)
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-~ 5 um 250 mm {E

— -~ 3 um 150 mm Lp

a 7 Sub2pum 100 mm =
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Brand F C18, 5 um 250 x 4.6 mm

Ll

- g Nyl

S5um C18D'5 D17

Column:
Brand F C18, 5 um 250 x 4.6 mm
SunShell C18, 2.6 um 100 x 4.6 mm

o
N

i3l

N(4)=19,313

Mobile phase:

CH;CN/20mM Phosphoric acid = 45/55
Flow rate: 1.0 mL/min,

1.8 mL/min at the lowest chromatogram

12 14
Retention time/min

[uy
N

Temperature: 25 °C

Pressure: 9.5 MPa for Brand F C18 5 um
13.4 MPa for SunShell C18 2.6 pm

Detection: UV@230 nm

N(4)=20,287

Sample: 1 = Benzydamine

[Frrrrrs vy o e U B R B T T

4 /5\
S —
6

2 = Ketoprofen

0 1 2 3 4 _
Retention time/min 3= Naproxen
4 = Indomethacin
7 N 5 = lIbuprofen
UHPLC . i 1.0 mL/min N(4)=24,124
2 4 5 HPLC: Hitachi LaChrom ELITE
/\ j\ (RR0.25mmDEETHE)
3 .
1 1.8 mL/min N(4)=22,424 UHPLC: Jasco X-LC
5
l M 5 um, 250x4.6mmA> A
([CEENDH65—EI1/6
R B B B B B B L B B B S
0 1 2 3 4 5 6
Retention time/min r
\ Py i
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AlFLEE 8 ~ 100 nm 0 ~ 100 nm
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ZfEBE 0.2 ~ 0.6 pm -
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Column SunShell C8-30, 2.6 ym (30 nm, 0.5 ym layer) 100 x 2.1 mm, Sunshell C8-30HT, 3.4 ym (30 nm, 0.2 ym layer) 100 x 2.1 mm
Mobile phase: A) 0.1% TFA in water B) 0.08 % TFA in Acetonitrile
Gradient program: Time O min 5 or 35 min

%B  20% 65% SRDBECHNTEIZFEBDZNED
Flow rate: 0.5 mL/min, Temperature: 60 or 80 °C, Detection: UV@215 nm, DN R IF

Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, 4 = Myoglobin, 5 = Ovalbumin WO 5= O 87 se(: """""""""""""""""""""""""""""

2
Wo0.5=0.93 sec

1 / 3 , o

SunShell C8-30HT 3.4 pm (0.2 pm)

" e
____Sunshell C8-30 2.6 ym (0.5 ym)__ | | | | |
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

<—W0o0.5=4.8 sec

Wos=4.2 sec

SunShell C8-30HT 3.4 pm (0.2 pm)

I N -
SunShell C8-30 2.6 um (0.5 um)
- L ‘_/J\'\“T AﬂJL /\,,TJ k N 1 1 |
0 5 10 15 '\ 20 / 2
Retention time/min Surface area works well for separation. f @

I SN
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Column: SunShell C4-100, 2.6 ym (100 nm, 0.5 pym layer) 100 x 2.1 mm,

Mobile phase: A) 0.1% TFA in water B) 0.085 % TFA in Acetonitrile

Gradient program: Time O min 30 min
%B 30% 45%

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

Detection: UV@215 nm,

Sample: 1gG purified by Protein G column

U y

0 2 4 6 8 10 12 14 16 18 20

Retention time/min
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NS HLDEREIFIMFED2EIC LA

Brand F C18, 5 um 250 x 4.6 mm N(4)=19,313
1 3
2
5
l 9.5 MPa jL
[T AN R R R R A B R R AR AR AR RAAMRAASY RARMA
0 2 4 6 8 10 12 14 16 18 20 22

Retention time/min

SunShell C18, 2.6 um 100 x 4.6 mm
3 N(4)=20,287

1 2 13.4 MPa /5\
[ T

IR
6

A e A B e N T e m
0 1 2 3 4 5

Retention time/min

Mobile phase:

CH3;CN/20mM Phosphoric acid = 45/55

Flow rate: 1.0 mL/min,

Temperature: 25 °C

Detection: UV@230 nm

HPLC: Hitachi LaChrom ELITE
(RZ0.25mmDELEHR)

2.6 ymTCIE5 pmDF3. 7B D
FEICT3D

9.5mpPa X 3.7 X100/250 = 14.1mPa

KT I8 UIE S
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7DV DEZENLLER

Plates Pressure(MPa)

Plates/pressure

Sunniest C18-HT 2.0 um 9,900 16.7 5903
Brand AC18 1.9 um 7,660 16.3 470
Brand B C18 1.8 um 10,100 19.6 515
Brand C C18 1.7 um 11,140 32.0 348
SunShell C18 2.6 um 9,600 9.7 990
Sunniest C18-HT 2.0 um h i h
Brand A C18 1.9 ym [ [ . )
Brand B C18 1.8 um BN . -
Brand C C18 1.7 um ] ] e 2~ 318
SunShell C18 2.6 pm F F ﬁ
0 5000 10000 O 10 20 30 0 300 600 900

Column: 50 x 2.1 mm C18, Mobile phase: Acetonitrile/water=(70/30), Temperature: 25 °C
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RSN DD BELEER
I~ —I— UI\I 5(
/ 7 Column: \
k6=5.4 5
: N6=30,800 Company P C18 Company P C18, 2.6 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
5 4 26.1 MPa Company T C18, 2.6 um 150 x 4.6 mm (22.7 Mpa, 31,600 plate)
j A ' Company W C18, 2.7 um 150 x 4.6 mm (18.5 Mpa, 23,300 plate)
12 W 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)
3 4 SunShell €18, 2.6 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)
5 Mobile phase: CH;0H/H,0=75/25
1 Klﬁe_:g,aoo 4 Compa ny W C18 Flow rate: 1.0 mL/min
3 18.5 MPa Temperature: 40 °C
. Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
112 Kf;%g 200 2 Company A C18 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
3 ’ 4 6 4SS BRIK M IIREIRM
A 306 MPa 7‘&%1%%!% (Amylbenzene)/Butbeenzen (Triph\enylenleIJ-Terphenyl)
23 k6=9.7 / Company S C18 Company P C18 0.48 1.54 1.20
N6=31,800
J i K 22.2 MPa 0.35 1.56 1.50
Company W C18 0.38 1.59 1.32
J3 SunShell C18 ';,66 1301‘;00
C A C18 0.42 1.57 1.25
21.8 MPa ompany
Company S C18 0.44 1.60 1.31
24 SunShell C18 0.39 1.60 1.46

Retention tlme/mm
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T RUTFIYOEESELER
)=~ Higjgs
QO cHy Mobile phase: Acetonitrile/20mM phosphate buffer pH7.0=(60:40)
O S, Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C
3 TF=1.18 |
16000 12 o SunShell C18
N (core shell)
14000 e S x=— = —
— A ,
12000 RN K TF=1.42 A C18
o —'T—‘— _ h A L (core shell)
"(."U 10000 A SunShell C18 _ 100 S :
o 3 ~ unniest
o A Company A C18 TF=1.25
= . \ C18 3um
© ® Sunniest C18 3um { (f I OFOUS)
._'% 8000 ¢ Company P C18 ully p
Qv Company T C18 TF=2.43 P C18
S 6000 A Compnay W C18 . ’\ (core shell)
IE H Company S C18
4000 TF=3.21
2000 ‘:ﬁ;&-{r\.\.\ : o317 W C18
0 (core shell)
0.001 0.01 0.1 1 K SC18
h ,\ ,\ TI:=4-38[\(core shell)

Sample weight/ug

6 7 8 9 10
Retentlon time/min

EFRERMIIE—D DR TDAL.4%DE—DI8 _
HRANB5YTEERNE LR, saq Sample: 1=Uracil, 2=Propranolol,
: 3= Nortriptyline, 4=Amitriptyline f@
I
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W R F R 2.6 um
- #BFLE: 100 nm

RIFE: 3.4 um
#“BFLE: 30 nm

DNZFEUTRELELUIE, IP (Da—XXEYUN) CZOBDDZABBNER CTEET.
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RR=SEE |LERERE L Bs LR

Carbon Specific surface | Pore volume ? | Pore diameter 2

loading (%) area 2 (m?/g) (mL) (nm)
SunShell C18 7.3 125 0.261 8.34
Company S C18 8.0 133 0.278 8.20
Company A C18 8.5 135 0.414 12.3
Company T C18 8.8 130 0.273 8.39
Company W C18 7.3 113 0.264 9.32
Company P C18 4.9 102 0.237 9.25

a. C1875iBHIZ600°CC8IFEMRMR L, PILFILEZESREILLCEODIPY T
JLNFZRIRELE UL, CORIEBIEZIFILDOIPY T)URFDIBER DI
=<EDET,

*FCOARER>OOV-_vDOTD /0IY—AHRNTITWNE UL,

— @
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1L
35000
30000
25000 NN —
' MR ENBICUIZA ST
: / IBSREREE L NBIIL T
Ef(% 20000 UH:HERﬁ -g—
& *——)\\ /
BH
15000 N
10000
==Totally porous hybrid C18
5000 -
=#=SunShell C18
0 T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7

AR mL/min

Column: 100 x 2.1 mm

Mobile phase: CH,CN/H,0=60/40
Temperature: 40 °C

Sample: Acenaphthene,

I N
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35
30

25‘

20

15
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NSN3 1)U, 2.6 um
mm

BENE : X5 —)b

FuR - 5 mL/min

NS AFE : 70 MPa

=R : 23°C
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150 x 4.6
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*Fabrice Gritti, Georges Guiochon, J. Chromatogr A 1217 (2010) 50609.

_______________________________

' A part of abstract

This unexpected result is accounted for by the three times
. smaller heat conductivity of the BEH bed (BEH 0.25
i W/m/K) than that of the Kinetex bed (Kinetex 0.75
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