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Superficially porous particle
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RFFE 26 ym, IPR1.6um, ZFAEEBOEX 0.5 um
#FLEHE - 0.30 mL/g, LEZRMEFE - 150 m?/g, #BFLE - 9 nm
ZFME ) NDDEEDEG - 77%
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Sunniest, 2 um

D10:1.75um
D50: 2.01um
D80 2.31 um
D90/D10=1.32 SunShell, 2.6 um
D50: 2.63um
D10:1.67 um DS0: 2.82 um
D50: 2.09 ium D90/D10=1.15
D90: 2.65 um
D90/D10=1.59

0.5 1 2 (um) 4
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¢ Fully porous 5 um
m Fully porous 3 um
A Fully proous 1.8 um

x Core Shell 2.6 um
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Column: C18, 50 x 4.6 mm
Mobile phase:
Acetonitrile/water=(60/40)
Temperature: 25 °C
Sample : Naphthalene
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Mobile Phase Velocity, mm/sec
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1. F.D. Antia and C. Horvath, J. Chromatogr., 435 (1988) 1-15.
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18
¢ Fully porous 5 um
16 W Fully porous 3 um
A Fully proous 1.8 um
14 X Core Shell 2.6 um
e 12
>
..5) 10
T
© 8
K
A 6
4 ----------
2
0

0 2 4 6 8
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20 Column: C18, 50 x 2.1 mm
Mobile phase’: ¢25°C
6 Acetonitrile/water=(60/40) W 40°C
Sample : Naphthalene A40°C-TLE— K
. ® 2um-40°C
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0 0.2 0.4 0.6 0.8 1

Flow late mL /min
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Plates Pressure(MPa) Plates/pressure
Sunniest C18-HT 2.0 um 9,900 16.7 593
Brand A C18 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 97 990
Sunniest C18-HT 2.0 um E— — —
Brand A C18 1.9 um I I I
Brand B C18 1.8 um ] ] ] -
Brand C C18 1.7 um e ] 2~3 8
SunShell C18 2.6 um F F ﬁ

0 5,000 10,000 0 10 20 30

o

300 600 900

Column: 50 x 2.1 mm C18, Mobile phase: Acetonitrile/water=(70/30), Temperature: 25 °C
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Sunniest C18, 5 um SunShell C18, 2.6 um Ptt C18, 2.6 um
LERES 340 m2/g 150 m2/g Effective 200 m?/g
EISHSIE () RI5EH(K) REERE(tR) RITIEH(K) EISHSIE () RIsEH(K)
1) 530 170 0 1.34 0 1 96 0
WA ke 1.90 0.12 1.46 0.09 1.49 0.10
3} A el 214 0.28 1.69 0.23 161 0.18
4) TFI)ILNIEY 13.35 6.85 10.87 7.1 6.19 3.55
hio-S—TJ 1 )i 18 .19 10.29 15.49 10.56 815 4.99
6) PN 19.96 10.74 16.56 11.36 8.75 5.43
)T L 24.35 13.32 21 95 15.38 9.44 5.94
SunShell C18 2.6 um .

2
I |

2|| 3Sunniest C18 5 pm 7

2 &)18: Methanol/water(75:25)

2E: 40°C
735 /2 150 x 4.6 mm

RR: 1.0 mL/min
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Retention time/min
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Retention time/min
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/ 7 Column: \
5
Company P C18 Company P C18, 2.6 um 150 x 4.6 mm
Company SC18, 2.7 um 150x4.6 mm 1m
2.3 4 6 SunShell C18, 2.6 um 150 x 4.6 mm
1N A Mobile phase: CH,0H/H,0=75/25
4 Flow rate: 1.0 mL/min
5 7 Temperature: 40 2C
53 Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
4 6 Company S C18 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
1
L LU
Ee ! VIAZER
SunShe” C1 8 7 7£§1/Plh:elml\)%£ (Amy%ir?zfnﬁutyl— (Trip\FeLntlfr}eT)—}Er;r)hEenyl)
1 2 5 benzene)
4 n 6 ﬁ Company P C18 0.48 1.54 1.20
3

A Company S C18 0.44 1.60 1.31

1] ‘ ! l I I TTTT] HTW
SunShell C18 0.39 1.60 1.46
0o 2 4 6 8 10 12 14 16 18 20 22 24
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SunShell C18 .

Brand D C18, 2.6 um 150 x 4.6 mm
Brand E C18, 2.7 pum 150 x 4.6 mm
SunShell C18, 2.6 pm 150 x 4.6 mm
Mobile phase: CH,OH/H,0=30/70
Flow rate: 1.0 mL/min
Temperature: 40 2C
Detection: UV@250nm
Sample: 1 = Uracil

ZFIDE—DLHR
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SunShell C18 1

L/

Brand D C18, 2.6 ium 150 x 4.6 mm
Brand E C18, 2.7 um 150 x 4.6 mm
SunShell C18, 2.6 tm 150 x 4.6 mm

Mobile phase: CH;CN/20mM
H,P0O,=10/90

Flow rate: 1.0 mL/min
Temperature: 40 2C
Detection: UV@250nm

e ; N /S : N ; N
/¥ﬂcm ) /;ama ) e
(Pl A [P U] P#tC18
. e (DPY )
S¥C18 i : scls . -
(7>l (D> zIL)

3

SunShell C18

e .
I ’ s#tC18
h (AP T
i I

(3P ¥
‘ (DP¥ Tl (DP¥ 1))
\ k \
||Hi‘i[11w‘!lu|Iil|||\1||||HL\u||)ul||lu|ill\inll\\\HLH|||||||||H\| L|II||IIII!I\I¥I\I|l‘Illl.llllllHIl||lv{‘lll'llll!\lll‘\\\\lw\\ |‘lI||l\lI|I|I11Hlllllll\llllrllqlw\IIIII!HH]II\I‘HH|H\l|l
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 0 1 2 3 4 5 6
Retention time/min Retention time/min Retention time/min
Column: Column: Column:

Brand D C18, 2.6 um 150 x 4.6 mm

Brand E C18, 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 2C
Detection: UV@210nm

Sample: 1 = Formic acid 2= Acetic acid

I ,\t

Sample: 1 = 8-Quinolinol (Oxine)

2 = Pyridine
2 = Caffeine

3 = Phenol

W, K 3 = Propionic acid j

5

\_ \_
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ABX

40

20

> T)UC18MERME R THMAA

¢ P company C18
m S company C18
A SunShell C18

0 20

40 60 80 100
BRESE (h)

120

My 2R MESTER SR

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

RISISEIRIESRGF

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 = Uracill

2 = Butylbenzene
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A

¢ P company C18
m S company C18
4 SunShell C18

0

1,000 2,000 3,000 4,000 5,000 6,000
BEIEERE(mL)

JUC18MD 7 L7V MR T DM ME

My A PEETVER SR 1
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

ISR ER EURIRE R

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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BEaE PRI RUIL/20mMY VEERREROHT7.0=(60:40)
ANDLYA X150 x 46 mm, FiE 1.0 mL/min, RE: 40C

16000
e — ’ R SunShell C18
unShe
12000 —.\.\ — (core shell)
& N 100f —
ex 10000 L
& ¢ Company P 01\
LI=I-YoTols) Sunniest
iy = Company S C18 \ T | C18 3um
6000 a-SunShellC18 N\ (fuIIy pOFOUS)
e Sunniest C18 3um \ \
4000 AW — P C18
2000 . L_A (core shell)
\\
0 . | . —— S C18
0.001 0.01 0.1 1 10 k ‘\ ’\ (core shell)

SR 1=035Y)L, 2=T0T5 /0L,
3=JIWrUTFUY, 4=PIrUTFUY

4.4% i i

E—-DD4.4%DETDHETHOE—
Dlg CiEsmErlastE  (5075)
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Column: SunShell C18, 2.6 mm 150 x 4.6 mm

1 U ] PLC{%,{ Mobile phase: CH;CN/H,0=70/30

= Flow rate: 1.0 mL/min
Pressure: 13.5 MPa
Temperature: 25 °C

, Plates(3)=38,000

3 4
| A' /\ /\ Sample: 1 = Uracil
8

' 2 = Toluene

4 ) 6 10 =
Retention time/min 3 = Acenaphthene

4 = BUtylbenzene
HPLC{® 3 ( Plates(3)=31,000 I

—
— N

Retention time/min




N Hh—ERHBFREICHITDEEDFE

/N

&

J

Column: SunShell C18, 2.6 pm 50 x 2.1 mm
Mobile phase: CH;CN/H,0=60/40
Flow rate: 0.3 mL/min Temperature: 25 °C

0.25mm

'r

[

\V/

o

|
JJ

L \J | |\ 0.06m
| 1 1 \/ 1 1 |
0 1 2 3 4 5
=BFBE—DDEREHOYEHEE (n=3)
0.06mm O0.1mm 0.25mm
IBSREREN 10704 10345 7998




CluiwiNVK
Bl 5um,3 umC18H'S DT

BN | ) = =T, ol
T AIDDSIFYvDBEE

: Brand F C18, 5um 250 X 4.6 mm  N(4)=19,313

i AlBra nd G C18, 3 um 150 X 4.6 mm

PR N(4)=18,444

AN
u DHTIEE 1/2 or 1/3

N(4)=20,287

SunShell C18, 2.6 um 100 x 4.6 mm

e 10 12 14 16 20 22

Retention time/min
N(4)=20,287

E:

Mobile phase:CH;CN/20mM Phosphoric acid = 45/55
Flow rate: 1.0 mL/min, Temperature: 25 °C, Detection: UV230 nm

Pressure: 9.5 MPa for Brand F C18 5 mm, 13.4 MPa for SunShell C18 2.6 mm

Sample: 1 = Benzydamine, 2 = Ketoprofen, 3 = Naproxen, 4 = Indomethacin, 5 = Ibuprofen

HPLC: Hitachi LaChrom ELITE (l420.25mm® Bl & 44 ) ii
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1 IDSF v OBEER  uHPLC

) N /

Column: SunShell C18,2.6 mm 100 x 4.6 mm

Mobile phase:CH;CN/20mM Phosphoric acid = 45/55

Flow rate: 1.0 mL/min, 1.8 mL/min

Temperature: 25 °C

Pressure 13.4 MPa Detection: UV230 nm

Sample: 1 = Benzydamine, 2 = Ketoprofen, 3 = Naproxen, 4 = Indomethacin, 5 = Ibuprofen

UHPLC: Jasco X-LC

e :
UHPLC 2 1.0 mL/min N(4)=24,124
‘ 1.8 mL/min N(4)=22,424
l n A 5um, 250x4.6mm7I S AIC
l:li.’\ *ﬁﬂﬁlaaﬂ'llﬁ
D B L B B BN B BN B \ N BN I
0 1 2 3 4 5 6
Retention time/min
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6 8 10 s i) 14 16

Retention time/min

|\||||||||\|l\||\||||||l\||l1|\|||\\||\\|=l\vl|]l\|l|_\|i|1\\\||w|||

e = -

9
Retention time/min Y,
,:l/
1
4 &
UHPLC |4 :
l
2 g .
I
I
89 I
I
I

L

T BRI sum c1sh 50T

Column:
Brand G C18, 5 um 150 x 4.6 mm
SunShell C18, 2.6 um 75 x 4.6 mm
Mobile phase:
A) 0.1% Phosphoric acid

B) CH;CN
Gradient program for Brand G C18
Time 0 min 15 min 20 min
%B 2% 25% 25%
for SunShell C18
Time 0 min 7.5 min 10 min
%B 2% 25% 25%

Flow rate: 1.0 mL/min,

Temperature: 25 °C

Detection: UV@250 nm

Sample: Oolong tea

1 = Gallocatechin, 2 = Epigallocatechin,

3 = Catechin, 4 = Caffeine, 5 = Epicatechin,

6 = Epigallocatechin gallate,

7 = Gallocatechin gallate,

8 = Epicatechin gallate,

9 = Catechin gallate

HPLC: Hitachi LaChrom ELITE
(RF0.25mmDECET1R)

UHPLC: Jasco X-LC




2 7 Column: SunShell C18 2.6 um, 30 x 3.0 mm. \
Mobile phase: A) Wtaer, B) Acetonitrile; Gradient
4 (Acetonitorile %), 0.00 min - 35%, 0.40 min - 100%,
8 0.80 min - 100%, 0.85 min - 35%, 1cycle; 1.8min,
3 6 (High-pressure gradient).
5 Flow rate: 1.0 mL/min.
1 Temperature: 40 °C.

Injection Volume: 1 L.

Wavelength: 200 - 500nm, CH-9, 215 - 500nm (Max
Abs.).

Sample: Mixture of ultraviolet absorbers,
1=2,2",4,4-Tetrahydroxybenzophenone,

2 = Ethyl p-aminobenzoate,

3 = 2, 4-Dihydroxybenzophenone,

4 = 2,2’-Dihydroxy-4-methoxybenzophenone,

b \J \ 5 = 2,2’-Dihydroxy-4,4’-dimethoxybenzophenone,
] \J M L ) 6 = 2-Hydroxy-4-methoxybenzophenone,

7 = 2-(2’-Hydroxy-5’-metylphenyl) benzotriazole,

0.2 04 06 08 . 8 = 4-tert-Butylphenyl salicylate.

Retention time/min Courtesy of Jasco. i




Current Trends in HPLC Column Usage

LCGC Europe Jan 1,2012 By: Ronald E. Majors

Table 14: Types of columns that will be tried in future.

Type of Column Will Try in Future (%)
Superficially porous particle 54
Porous, sub 2 um 49
Hybrid 34
Monolith, silica-based 31
Monolith, polymer-based 30

- ———————
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1) Halo (AMT)

2) Ascentis Express (Sigma Aldrich)

3) Poroshell (Agelent Technologies)

4) Kinetex (Phenomenex)

5) SunShell (ChromaNik Technologies)
6) Accucore (Thermo Scientific)

/) NucleoShell (Macherey-Nagel)

8) Brownlee SPP (Perkin EImer)
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7Y T )LEYFRIERISunShell

J7PIT)ILYUIN Sa18
— , o v —— =
*\éif)% %I?il;]f):nx: tl:(fzﬁ)ia m?(i)ﬁg et Sk BERESE @ﬁﬁH%@
i‘igShe” 2.6 9 150 7 c18 g,OS%PSS(i)r 1.5-10
sunShell cg| 2.6 9 150 4.5 c8 g?S%PSS?r 1.5-9
i‘;EShe” 2.6 9 150 45 Pentafluorophenyl g?S%PSS?r 2-8
‘:’,‘:]rE‘She” 2.6 9 150 4 Phenylethyl 2?57M0P;s?r 2-8
o e [ . | m | 0 | | e s
i‘igit‘ve;' 2.6 16 90 5 c18 g?S%PSS?r 1.5-10

a) SunShell RP-Aqual S AlFKZENB CERATEDICH. BIEBIEZS TRV \EER CODERpHER
FHERT,

#
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FZF M CE UIRBSRERBIC IR D)

¢ 26 umMD I Y T)VEFTIEN DAL, sub 2 ymDEZ
AMEDIRMTINDADLAECIRDICHRI—FEDFEETT
[dsub 2 umD2B U DIESHERZE T T,

e J )YV IT)VEFREND AL HPLC, UHPLCEB SR
W CHBIERQBETH D,

o S&., IV I)VEERERITALNDEICRNTTERS
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