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/ How to achieve UHPLC-like resolution with HPLC under 20 MPa. Column tips when in tfrouble with C18.
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HPLC EUHPLCDiE )\

- &) HPLCEE THIE : 20 MPa~40 MPa |

> AT AhB=  RBUTKEL
BEEANZE0.25 mm. BETIL etc

> S LADFFE KBERTEIER]
B+ XH:AE4.6 mm x 150 mm, 5 um

UHPLCEEE TiHE : 100 MPa~(#E8) "R

= AT AhB=  RBUTIhELY
ACEAER0.18 mmELF. T==00Ot)L etc

> HS LAOFFE : WRIF 2umBELTF)
B ZH:E2.1 mm x 50 mm, 1.8 ym
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HPLC &UHPLCODELY © %24
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Dlol 1.47 pm
D502 1.8 pm

Dgol 2.21 pm
Dgo/D10=1.50

5 um £ZILMHHRT ,/
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D1o: 2.48 pm
Dso: 2.6 pm

Dgo: 2.73 pm
Dgo/D10=1.10
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¢ Fully porous 5 um

= Fully porous 3 um

A Fully proous 1.8 um

B FNE xE12
Column: C18, 50 x 4.6 mm

Mobile phase: Acetonitrile/water=(60/40) x Core Shell 2.6 um
Temperature: 25 °C
Sample : Naphthalene
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Particle size Porous layer B Surface area
Manufacturer Brand ; Y diameter ;. » Bonded phase
(nm) thickness (um) (nm) (m=/g)

1 Acchrom StarCore 2.0,2.7,46 0.4,0.5,0.6 9,16 120, 135,90 C18,C18 AQ, C8, Phenyl-Hexyl, PFP, HILIC,

Advanced Materials 2.0,2.7, 3.4, 9, 16, 40, C18, C8, Phenyl-Hexyl, Biphenyl, PFP, Cyano, RP-Amide,
2 Technologies HALO 4.6 02,04,0506 455" 7120,13515,90 16 Pentahydroxy-HILIC, C4, Glycan
3 Agilent Technologies PoroShell 1.9,2.7,4,5 0.25,0.5 12,30 130 C18, C8, Phenyl-Hexyl, PFP, SB-Aq, Cyano, HILIC
4 Bonna-Agela Bonshell 2.7 9 150 C18

ChromaNik 2.0,2.6, 3.4, 9,12, 16, C18, RP-AQUA, C8, PFP, Pnenyl-Hexyl, Biphenyl,
5 Technologies SunShell 3.5,4.6 0.2,04,05,06 30, 100 150,90, 40,15, 22 2-Etheylpyridine, HILIC-Amide, C30, Hexafunctional C18, C4
6 Dr Maisch ReproShell 2.6,2.7,5 8,9 130, 140 C18, C8, Biphenyl, Phenyl-hexyl, PFP, Si
7 Esporalab Thunder CS 2.6,3.5 0.5,0.6 9 150 C18, Biphenyl, HILIC
8 Fortis Technologies SpeedCore 26,355 04 8, 16,30 140 C18, C18-Amide, C18-PFP, Diphenyl, PFP, HILIC C8, C4

Wakopak Core C18

9 FUJIFILM ADRA 2.6 C18
10 GL Sciences InertCore 2.4 0.3 9 100 C18
11 Glantreo Eiroshell 1.7,2.6 10,30 130,100 C18, C4, Phenyl-Hexyl, PFP, SILICA
12 Guangzhou Techway GOWON 2.0,2.7,46 0.4,0.5,0.6 9,16 120, 135, 90 C18, C18 AQ, C8, Phenyl-Hexyl, PFP, HILIC,
13 Horizon AURASHELL 2.7,35 0.25,.5 9, 16, 30 130, 90, 20 C18, C18/PFP, C4, HILIC

Chromatography
14 Interchim Uptisphere CS Evolution 2.6 0.5 8.5 130 C18,C18 AQ, RP/SCX, HILIC, SILICA
15 Knauer BlueShell 2.6,4.5 0.5 8 130 C18,C8

Ascentis Express 2.0,2.7, 3.4, 120, 135, 80, 15, C18, C8, C4, RP-Amide Phenyl-Hexyl, Biphenyl, Cyano, PFP,

16 Merck (supelco) 0.2,04,05, 0.6 9, 16,40

BioShell 5 90 Pentahydroxy-HILIC
17 Macherey-Nagel NucleoShell 2.7 0.5 9 130 C18,Phenyl-Hexyl, Bipheyl, PFP, HILIC
18 Nacalai Tesque CosmoCore 2.6 0.5 9 150 C18, Cholestrol, Pentabromobenzyl
19 Nanologica SVEA Core 2.6 0.5 9 130 C18, Phenyl-Hexyl
Kromasil ClassicShell
20 Nouryon EternityShell 25 0.5 110 C18,C8
21 Perkin Elmer Brownlee SPP 2.7 0.5 9,16 C18, C8, Phenyl-Hexyl, PFP, RP-Amide, HILIC
22 Phenomenex Kinetex/ Aeris ;132 15'7’ 2.6, 0.2,0.23,0.35,0.67 10,20 200 C18, C8, Phenyl-hexyl, PFP, Biphenyl, HILIC, C4
23 Restek Raptor 2.7 9 150 C18, Biphenyl, PFP, HILIC
24 Sepax Technologies Opalshell 2.6 0.5 9 150 C18
25 Osaka Soda Capcell Core 2.7 0.5 9,16,30 150 C18, AQ, Adamantyl , Phosphocholine, PFP
26 SCAS Sumipax ODS Z-Shell 2.6 0.5 9 150, 40 C18
27 Shimadzu Shim-pack Velox 1.8,2.7,5 9 100, 125,130 C18, Biphenyl, PFPP, HILIC
28 SIELC Technologies Coresep 27 9 il\(/)l:]xzc)j(cr;l;)::; RP + cation exchange, RP + anion exchange, HILIC +
29 Thermo Scientific Accucore 2.6,4 8,15 130 C18, C8, C4, AQ, Phenyl-Hexyl, Phenyl, C30, PFP, HILIC
UltraCore 9.5, 30, . .
30 VWR UltraCore BIO 25,35,5 50 115,130, 16,23 C18, C4, Phenyl-hexyl, Biphenyl, Diphenyl
31 Waters Cortecs 1.6,2.7 0.26 9 100 C18, C8, Phenyl-Hexyl, HILIC
32 Welch Boltimate 2.7 05 9 120 C18, Phenyl-Hexyl, PFP, HILIC 14
33 _YMC Meteoric Core 2.7 0.5 8,16 150, 90 C18,C8
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A>T IVHS A 6 $EDLER:
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Company P RERE B EH  mroroo
2 4 6 C18 2 6um (Peak #6) (Peak #6) /MPa * IESREREIDLE
_113 A P Company P C18 5.4 30,800 26.1 1
1 2 5 7 7.4 31,600 22.7 1.18
3 4 6 Company W C18 7.7 23,300 18.5 1.07
, . Company A C18 9.0 30,200 30.6 0.84
1
a7 Company W Company S C18 9.7 31,800 22.2 1.21
3 | ¥ C18, 2.7um
sunshell c18 (104) 31,000 (218) 124
12 5 7
3 A 6 Company A Column dimension :150 x 4.6 mm
\ C18, 2.7um Mobile phase: CH,0H/H,0=75/25
5 7 7= Flow rate: 1.0 mL/min
123 4 6 Company 5 ?:Igiyjfjjlj/_ Temperature: 40 OC
J A C18, 2.7um Z Sample -
5 5 FEﬁO)J:tﬁX(“_C 1 = Uracil, 2 = Caffeine, 3 = Phenol,
13 . : SunShell 4 = Butylbenzene, 5 = o-Terphenyl,
A C18, 2.6um 6 = Amylbenzene, 7 = Triphenylene

.\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\‘\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\.\\\\‘\\\\‘\\\\‘\\\\.\\\\‘ b .
0o 2 4 6 8 10 12 14 16 18 20 22 24 = = ¢ S
Retention time/min ﬁ E
]
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MR 7> TILHS A6FE

SRELTESR A T CTDMATELLE

BXYRFISEH TR/ %

100

80

60

40

20

fffffffffffffffffffffffffffffffffffffffffff /

s SunShell 018\\

l Company S CI18
o Company W C18
Company TCI18
¢ Company P C18
A Company ACI18

20 40 60 80 100
BmRishE/h

MIA R EREEAT

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

R ¥ 0 T o et
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

SRELESEAF T CTIINNK DR

2 = Butylbenzene

120 (C KD CCIBENRiEET D

N D, RFFEFEIDNRD

SunShell C18 (. EE(pH1)MAERERDIEER

2~105 DMAMEDE =xrLr.
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MR 7> TILHS A6FE
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100 @

80

60

A SunShell C18
m Company D CI18

40
¢ Company ACI18
20 Company B C18
A Company C C18
O ] ] ] ] ]

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

BHESE/mL

)WJ US4 T TOMATELLE

MIA SR BRI

Column size: 50 x 2.1 mm , 2.6 or 2.7 um

[Mobile phase: CH;0H/20mM Sodium }

borate/10mM NaOH=30/21/49 (pH10)
Flow rate: 0.4 mL/min Temperature: 50 °C

MR EECRIE ST

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

=P IIVHUKHSETTIES D
7373\"‘(,7143“722&5}, ﬁiﬁﬁﬂ
AOEID WA, EZHMET

SunShell C18 (Z. 77)LAY (pH10)MmAEHERDFESR

5~10{& DIHATEDZE == L.
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SAIARNDEIL THE. BEFOMAEE(FRSEVN,

SunShell C18
Company W C18
Company S C18
Company A C18
Company T C18

Company P C18

B2 ZIVAVUE | heyOvisd
CLEE:?) (pH 10:R%ER) [EFITIEE pH &BE

© © 1.5-10

AN not tested 2 -8

O O 2-9

JAN A\ 2-9

A\ JAN 1 -11

A A C1.5-10 >

18
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SunShell 373 T IIVAIF <o’
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UHPLC-Performance
2 um 2.6 ym 3.5 ym

*C18Dd~ *C18D C 8D+

ﬂﬂﬂ_ 20 MPa MDHPLCERIE T
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3.5um (2ZFL1% vs SunShell)
Y Company W C13 [Tt v vy

2.Caffeine 6.Amylbenzene
| 5 7 BRE  Ng = 20,000 3.Phenol 7 Triphenylene
4 RIS k=71 Column size: 150 x 4.6 mm
.’ A 6 Mobile phase: CH;0H/H,0=75/25
Flow rate: 1.0 mL/min
R L B e e e A B e s Temperature: 40 °C
> 10 15 20 HPLC: Conventional HPLC instrument
Wit 3.5 pm (Tubing, 0.25 mm i.d.)
‘ SunShell C18 ‘ (A7S TLHT)
HS A £h ENBEDO
N = 28,000 /Mpa  REEDLE
k; = 9.4
6 W%t c18 18.0 1
-' SunShell C18 13.0 1.94
o 5 “
Retention tlme/mln l

L E"’ﬁ Hhs5sux) +40% BE -25%
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3.5um (2ZFL1% vs SunShell)

: 1S IEDDHS LARSE

25

S (H)
S— (BN EE, BHE)

20 -

Van Deemter Plot

2 4 6 8 10
FRIRE (mm/sec)

E

=L/N
LR

N:IBimERE

~

21 5 pm

220 3 pm
Core shell 3.5 pm
Core shell 2.6 pm



ChromaNik

SunShell C18 3.5um OFR%

HPLCICE U RBTE » 1035 um. #E232.6 um30

Column: SunShell C18 150 x 4.6mm

7/ 8 MPa Mobile phase: CH,0H/H,0=75/25
5 Flow rate: 1.0 mL/min I
J\/S Ng=20,000  femperature: 40°c Ry
L 4

: , (A5 ) =)/ %R )
Aﬁ j\ i - S EHD

Ns=28,000 B<RDTEME
TH6. 15MPazkis

> / 22 MPa Sample 4.Butylbenzene
AK [\ 1.Uracil 5.0-Terphenyl

N _32 000 2.Caffeine 6.Amylbenzene
3.Phenol 7.Triphenylene

HPLC: Conventional HPLC instrument

N BB Eg Retention time/min (Tubing, 0.25 mm i.d.) 29
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SunShell C18 3.5um OFR%

UHPLCS 1 7332 » unpLcotmialon. SiEsps

Mobile phase: CH;0H/H,0=75/25

S 7
35 |Jm 13 MPa Flow rate: 1.0 mL/min
— Temperature: 40 °C
150 mm 7{ 6 J\ Ne=28,000 Column: SunShell C18 4.6mm
Sample 4.Butylbenzene
7 1.Uracil 5.0-Terphenyl
2.6 5 22 MPa 2.Caffeine  6.Amylbenzene
. |Jm 6 3.Phenol 7 Triphenylene
150 mm N=32,000 HPLC:
A Conventional HPLC instrument

A (Tubing, 0.25 mm i.d.)

19 MPa S

3.5 um 4 5 6 -
N,=42,000
S W 1 U
. : \
T T T L T R R R A L A A A N A
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
23

N: ISR ERER Retention time/min
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SunShell A5 ABITEMH (i4H)

C18, C18-WP
@%}&
RP-AQUA
OSSOSO S
.

C8, C8-HT

0]
O;Si 1 e

PFP&C18

o -
[e)
O&S i

Biphenyl

7K100% s FH AT BE

*ElEH

— Sunniest End-capping
(SEAEHCAE)

(C3O A

@?&WCCCCCO
\/ /

—  TMS End-capping

24
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C18THE>D/Z5®D [Biphenyll

Column: SunShell 2.6pum 100 x 2.1mm

C18 @ @ j\/@ Mobile phase:

2-Propanol / 20 mM Ammonium acetate (pH 6.8) = 3/97
u J L /\ (BHEAIR (CAcetonitrilez WD &, =EBEESHFnETFN
J T Z)LEIFEHDNEF EBIZRA. SAHRFAIMIFE END)
Flow rate: 0.4 mL/min Temperature: 40 °C
Detection: UV@230 nm

~

Phenyl-hexyl @

@ /\H/OH /\H/OH
T - riEESe K sample: & Q/L

0 -AF)LIEERES m -AF)VEREE
|Biphenyl | 0 >@ @ ,@JI\/\H/
| /\;

p- AFIVERH
0 | 2 3 4 é

BiphenylTlE. {FiF&+(C ZEIRE 73“7:% <Z(k

25
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Biphenyl 3 D5 LA 4EDLEE

vEMDIE L)

Company A Biphenyl
S

N
A

N

Company B Biphenyl

Company C Biphenyl

Y Y .

SunShell Biphenyl J L

SN,

0 2 4
Retentfion fime/min

Column: 2.6 um or 2.7um (Core-Shell) 150 x 4.6 mm
Mobile phase: CH3CN/20mM H3P04=10/90

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

Sample: 8-Quinolinol (Oxine) €= £ EAIIE(LSYD
emrmmrznze E—=ONF—U>0

VEBEREDIE(\

Biphenyl #1415 (&X—H—HHOTEEHLD)

[ pSpEE cx  EEE "
Company A 11% Biphenyl T
Company B %  Biphenyldimethylsilane
Company C 7%  Biphenyldimethylsilane

\ SunShell 5% Biphenyl /

e e

S D o o —%

0"\ o7/
Company A ? O
Company B SunShell
Company C 0
nly Onel

HERRYE =EREHE
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MR 7S TIVHS L4RE

Biphenyl 5&E£4ED U — KRBk

80
Company C Biphenyl s 00O O
w0 L TU—RDE
D
: 4~ Q= (2-02) .
= fETOLEE :
g 40 r |
Company B Biphenyl
S pany & Bipheny Biphenyldimethylsianol ?
4 Company A Biphenyl
< 20 F /
SunShell Biphenyl —
----- , " ———
O ....... B T I
8 9 T 10 11 12
X o Retention time/min
U — REEREAS
Column dimension: 50 x 2.1 mm Flow rate: 0.3 mL/min /_ HhS LiERE .’A\ffﬁpHﬁﬁ* \
Mobile phase: A) 1% H3P.0‘.1 (pH 1.2) Temperature: 40 =C sunshell Biphenyl 15-9 & — ) —
B) Acetonitrile Detection: UV@250 nm HHOS 8
Gradient program Company ACI18 1.5-8.5 £h i
Time (min)] O [ 5 | 10| 17 [ 18| 35 _
78 oo o0 o0 0T o Company BCI18 1.5-8.0
Chromatogram of a base line at the third gradient cycle k Company C C18 1.5-9.0 J 27
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MR 7S TIVHS L4E

Biphenyl §877)L 70 U A ER

110
100 .
90
X 80
= Company A
Eg 70 Biphenyl
L eof company ¢ Sunshell
s Bipheny -
3‘3 50 | Biphenyl
40 L Company B
Biphenyl
30 1 1 1 1 1
0 50 100 150 200 250 300
P 18R B /N
M ATED _ ]
M A S ER SRS 185w ES FURITE A4

2~ 415

(SRR ER 0 0% (T T D EREFFE DLLE)

Column dimension: 50 x 2.1 mm
Mobile phase: 20 mM Sodium

phosphate (pH 8.0)
Flow rate: 0.2 mL/min
Temperature: 40 2C

Mobile phase: CH;CN/H,0=50/50
Flow rate: 0.2 mL/min
Temperature: 40 2C

Detection: UV@250 nm

Sample: Butylbenzene 28
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BRI ~sunniest End-capping~
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Biphenyl B {tSME—2

P=ZMUTFUS (#4)DE—TRAALEER
(TE: 77— 77943 —)
1 Company A Biphenyl 4 N

L) [\TF“=3'3° —BESS ) —VEET
, ) 4 ISR LAY DIRES
1~ L kompany B Bipheiyl K NF4=3-37

KB EEFNBECEE.
1 3 ) (T FH38LL)
1 K Company C Biphenyl TF4=3.28
) y

RKELFT—=UD

2 3 4
3,5 ) —)LEZEEDVN
L TF4=1.88 Biphenyl BB ESYIDOREHDE)
| BENTND (1 Fpi25%8)
(I) lzf Eli 112 116 QIO
Retention time/min
Column: 2.6 um or 2.7um (Core-Shell) 150 x 4.6 mm Flow rate: 1.0 mL/min Temperature: 40 °C Detection:UV@250 nm

Mobile phase: CH3CN/10 mM Ammonium acetate pH 6.8=40/60 Sample: 1 = Uracil, 2 = Propranolol, 3 = Nortriptyline, 4 = Amitriptyline
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C18THE>D/Z5®D [Biphenyll

 SunShell Biphenyl 2.6 ym (A7<x)L)
 Sunniest Biphenyl 5 um (£%ZFL1%)

AEREEEND F—U >
 BRUSEMBEMAAD SHAM
 LC-MSIC BB T U— i Q

w ZhHh> RFaA ACaEE

- BiphenylED 1=—27058 IR
W
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= Yall.)

o UHPLCS A UiimnEtEae = MiE20MPall DA

HPLCE=E &
SunShell

TERIFIDEHICIE. T7>TI)ILBEBS A
C18 3.5 pm DEIRNERTH D,

o C18CTRHOTZEESDFHENDSLDZEFEHMEUT,

Biphenyl

MEH. JT2ILEDERFECIZ:—-II

BIRMZ T DENSDTEMHRRICAL LB BND.

(BB (C(FAcetonitrile T3/ <. Methanol. 2-Propanolz#t£E)

o WINEEENEELTIT (Sunniest End-capping) D
SHAICEKD T, BVMAKEERIT U — REREZIT D,

A NNNT A =Y 2 X EAMBEDERER ENDFS

=S, RERNICXYVY REFEANHRETED,

MREUNE
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