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

(2) J.J. Kirkland, T.J. Langlois, and J.J. DeStefano, Am. Lab. 39, 18— Jack Kirkland.
21 (2007).
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SunShell>' J DD P T )UiE SN

A

2.6 um

:E/ L1V— (BB ZHEBE

MFR 26 pm, IPER1.6um, ZFERBOEE 1 0.5um
#FLEHE - 0.30 mL/g, LEZRMEE © 150 m?/g, #BFLE - 9 nm
(16 nm, 30 nm), ZFMEV ) ADREREDEIS : 77%
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Sunniest, 2 um

D10:1.75mum
D50: 2.01pum
D90: 2.31 um
D50/D10=1.32 SunShell, 2.6 um
Company A, 2 um D10:2.46um
D50: 2.631um
D10:1.67 um DS0: 2.82 um
D50: 2.09 pm D90/D10=1.15
D90: 2.65 um
D90/D10=1.59

0.5 1 2 (um) 4



A

ChromaNik Technolog?es Inc.

Van Deemter®I\

D d’
H:Adp+B Lty e H
U D5
AlE . SR BASIE  WEZEdD u

BIE ! NSLAMAOONDILE. TS ~OBEMEPOILEUREZDmM
Clg @ YE®RINIE @ BEE-BIECONERS), MFANTD
HLBNIC R DYIEBENCIKF
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¢ Fully porous 5 um
= Fully porous 3 um
A Fully proous 1.8 um
x Core Shell 2.6 um

_.----7 Fully porous 2.6 um

P
-
-

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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18
¢ Fully porous 5 um
16 4  mFully porous 3 um
A Fully proous 1.8 um
14 1 M xcore Shell 2.6 um
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Mobile Phase Velocity, mm/sec
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SIS N PV TIVEYYA P TIVEYUA
Sunniest C18, 5 um SunShell C18, 2.6 um P%f C18, 2.6 ym
LtEZREaE 340 m2/g 150 m?/g Effective 200 m?/g
RISE(tR) RIFEH(K) REFEGC) I R®EEHREK  REEEG)  REEBEK)
N3 1.70 0 1.34 0 1.36 0
QNI 1.90 0.12 1.46 0.09 1.49 0.10
3y 2 L=l 2.17 0.28 1.65 0.23 1.61 0.18
4) TFILIRNYEBY 13.35 6.85 10.87 7.11 6.19 3.55
550-—2Jx)L 19.19 10.29 15.49 10.56 8.15 4.99
6) PIILRIYEBY 19.96 10.74 16.56 11.36 8.75 5.43
P Ll i 24.35 13:32 21.95 15.38 9.44 5.94
SunShell C18 2.6 pm
2 5 7
1 4 6 ¥&)48: Methanol/water(75:25)
li" | A JRE: 40°C
2|| 5 Sunniest C18 5 um 7 oL 150X4.'6 mm
3 a 5 F&: 1.0 mL/min
e
o 5 10 15 20 25 30 14
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Plates Pressure(MPa) Plates/pressure

R e

Brand AC18 1.9 um 7,660 16.3 470

Brand B C18 1.8 um 10,100 19.6 915

Brand C C18 1.7 um 11,140 32.0 348

SunShell C18 2.6 ym 9,600 9.7 990
Sunniest C18-HT 2.0 um h i h
Brand A C18 1.9 um I I N
Brand B C18 1.8 um ] ] ] >-
Brand C C18 1.7 um I — 2~ 318
SunShell C18 2.6 um F F ﬁ

0 5000 10000 0 10 20 30 0 300 600 900

Column: 50 x 2.1 mm C18, Mobile phase: Acetonitrile/water=(70/30), Temperature: 25 °C

15
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K 7 Column: \
5
Company P C18 Company P C18, 2.6 pm 150 x 4.6 mm
Company SC18, 2.7 pm 150 x 4.6 mm M
23 4 |© SunShell C18, 2.6 um 150 x 4.6 mm
1 h Mobile phase: CH,0H/H,0=75/25
| Flow rate: 1.0 mL/min
c 7 Temperature: 40 °C
5 3 Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
Company S 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
1 4 6
Jl A o
KEFBS! FRIKY AWAZESN|
2 SunShe” 7 Etéafne‘/jPEnL% (Amylzn;}:nL%Butyl- (Tripﬁnﬁrﬁij’g!)%enyl)
1 C18 5 benzene
J 6 Company P C18 0.48 1.54 1.20
3
) A Company S C18 0.44 1.60 1.31
il H"“HTT‘TTH"'
SunShell C18 0.39 1.60 1.46
2 4 6 8 10 12 14 16 18 20 22 24

Retention time/min

s/
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¢ P company C18
® S company C18

A SunShell C18
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MM S ERSRAT

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

RITISENAIE R

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

17
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h

)22 T)LC18MD 2 )LD MESFEIFTD

My 2R

+ P company C18
m S company C18
A SunShell C18

0

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

e IGIEPG

RE(mL)

My M BR SR
Column Size: 50 x 2.1 mm
Mobile phase:
CH;OH/20mM Sodium
borate/10mM
NaOH=30/21/49 (pH10)
Flow rate: 0.4 mL/min
Temperature: 50 °C

ISR R U RE 21

Column Size: 50 x 2.1 mm
Mobile phase:
CH;OH/H,0=70/30

Flow rate: 0.4 mL/min
Temperature: 40 °C
Sample: 1 = Butylbenzene

18
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P T )VCI8D PR ITFIID
S92 DLLER

RENE. PR RU)IL/20mM Y D ERREERPHT.0=(60:40)
NP1 150 x 46 mm, 7R 1.0 mL/min, 2E: 40C

16000
x x N

14000 - t SunShell C18
12000 _\ — (core shell)

5 100f D U‘

=y 10000 \ - {

qEE ¢ Company P C18 '

@ 8000 1— cOmSanil/ scCi18 \ T | | | glignéi?;
6000 —4-SunShellC18 e - | (fully porous)

* Sunniest C18 3um \ \ UL W (—
4000 A — P C18
2000 M\ M K [\ (core shell)
\

. | | | — S C18
0.001 0.01 01 1 10 MCOFG shell)

FRIEE g

E—2D4.4%DES=DRIETOE—DhE
TR =stE  (500%)

0 1 2 3 4 5 6 7 £} 10
tion time

S 15U, 2- 7577/5 —,
3= JIWRUTFUY, 4=PIRUTFUY
19
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T JLCA18MDIZEEF R D D BB
UHPLCEHPLCOOLEER

Column: SunShell C18, 2.6 pm 150 x 4.6 mm

1 UHPLCI{E® R Mobile phase: CH,CN/H,0=70/30
Flow rate: 1.0 mL/min
Plates(3):38 000 Pressure: 13.5 MPa
2 Temperature: 25 °C
3 4

t A, K /\ Sample: 1 = Uracil

! ' ' ' ' 2 = Toluene

2 Refention time/min 8 10 3 = Acenaphthene

4 = BUtylbenzene
HPLC{EH Plates(3)=31,000
|

1
A | /\4

2 4 6 8 10

Retention time/min
20
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}?/

S 48]

3

Column: SunShell C18, 2.6 pm 50 x 2.1 mm

2 ' 3 Mobile phase: CH,CN/H,0=60/40
L ! 3 Flow rate: 0.3 mL/min Temperature: 25 °C
- ﬂ
ﬂ J1N 3 M \_0.25mm
” 1
! 4 0.1mm
0.06mm
J\
0 1 2 4 5 (min)

BRI IE 0.06mm 0.1mm 0.25mm
(n=3) IESmEREN(L) 792 785 246
IESmEREN(2) 7790 7652 3535
IBSREREA(3) 10704 10345 7998
IESmEREN(4) 10113 9772 7689

21
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Jg SunShell C18, 2.6 um 100 x 4.6 mm_.——""
2

0 2 4 6 8 10 12 14 16 18 20 22
Retention time/min
3 N(4)=20,287
| 2 4 f\
1 N I T T l \ l I LI I
0 1 2 3 4 5 6
Retention time/min
3 ™
UHPLC : ) 1.0 mL/min N(4)=24,124
l 4 5
3
1 1.8 mL/min N(4)=22,424
4 5
l M 5um, 250x4.6mmA > AlC
EEN D1 85E1/6
[rrrrrTTT T T T T T T T T T IR R
0 1 2 3 4 5 6
Retention time/min
22 y

5um C18D0'5 D17

Column:
Brand F C18, 5 um 250 x 4.6 mm
SunShell C18, 2.6 pm 100 x 4.6 mm
Mobile phase:
CH;CN/20mM Phosphoric acid = 45/55
Flow rate: 1.0 mL/min,
1.8 mL/min at the lowest chromatogram
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

- Sample: 1 = Benzydamine
2 = Ketoprofen
3 = Naproxen
= Indomethacin
= |buprofen

HPLC: Hitachi LaChrom ELITE
(NFR0.25mmODECE LK)

UHPLC: Jasco X-LC

22
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{ HPLC Brand G C18, 5 ;im 150x 4.6 mm .
2 & 7
Y R VN DY Y U
Sunshell C18, 2.6 um 75 x4.6mm == i
_______ tresRE1 /2
T e e AR RAARE RN AL RAAY AR CAALE MR
0 2 4 6 8 10 419 14 16 18

Retention time/min

2
1
3
L \ : "
R B T e B T T E A R i i i

: \
0 e 2 3 4 5 6 7 8 9
Retention time/min

Ry
A
|

(

UHPLC 4

2 6 7
1
l l k 9 89
H k 5
I N B T T T T A TR R T T T T T
0 1 2 3 4 5 6
Retention time/min 23 .

s ___ Y
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5um C18H S DT

Column:
Brand G C18, 5 um 150 x 4.6 mm
SunShell C18, 2.6 pm 75 x 4.6 mm
Mobile phase:
A) 0.1% Phosphoric acid
B) CH,CN
Gradient program for Brand G C18

%B 2% 25% 25%
for SunShell C18
%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

(NR0.25mmDEETHR)
UHPLC: Jasco X-LC 23
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=R 0 BB
/ 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 -
8 100%, 0.80 min - 100%, 0.85 min - 35%, 1cycle;
3 6 1.8min, (High-pressure gradient).
5 Flow rate: 1.0 mL/min.
1 | Temperature: 40 °C.

Injection Volume: 1 pL.

I 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,

I I || 5 = 2,2"-Dihydroxy-4,4'"-

L | dimethoxybenzophenone,

e e T 6 = 2-Hydroxy-4-methoxybenzophenone,

: N N iy N i 7 = 2-(2’-Hydroxy-5’-metylphenyl) benzotriazole,

T 8 = 4-tert-Butylphenyl salicylate.
Retention time/min Courtesy of Jasco. 24%
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H[

SunShell RP-Aqua

" sunShell Phenyl

SunShell PFP

|

SunShell C8

l SunShell C1&

Column dimension: 150 x 4.6 mm \

AJ\ A SunShell C18-WP (16nm) Mmobile phase: CH,0H/H,0=75/25

Flow rate: 1.0 mL/min
Temperature: 40 °C

Sample: 1 = Uracil, 2 = Caffeine,
3 = Phenol, 4 = Butylbenzene
5 = o-Terphenyl, 6 = Amylbenzene,

7 = Triphenylene

Hydrogen Hydrophobicity Steric
bonding (Amylbenzene/  selectivity

(Caffeine/  Butylbenzene) (Triphenylene/

K

IHH

8

llHl

.Hlll”liillll‘!\H\IIH‘HH\IIHl T ll HV.K T lVH I
10 12

Retention time/min

7
5
M
TTT T TTT T HII‘HH\HH‘V
2

Phenol) o-Terphenyl)
C18-WP  0.40 1.55 1.35
RP-Aqua  0.52 1.52 1.30
Phenyl 1.00 1.48 1.01
PFP 1.00 1.31 2.38
c8 0.32 1.46 1.08
C18 0.39 1.60 1.46

25
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DUV —ILDEMEARD DR

SunShell C18

Column: \

SunShell C18, 2.6 km 150 x 4.6 mm
SunShell PFP, 2.7 pm 150 x 4.6 mm
Mobile phase: CH,0H/H,0=40/60
Flow rate: 1.0 mL/min

Temperature: 25 °C

Sample: 1 = p-Cresol

2 = m-Cresol

4 6

Retention time/min 1 2

SunShell PFP

J

|

3

-

3 = 0-Cresol

C18NSATIEp-DLY—=ILE
M- UV —UEDREARTIBETT T
A\ PFP [XDREQJRET T,

0

;\ Retention time/min

1

2

3 4

5

6

7
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SunShell RP-Aqua (D40 °C TDIRIF
4 )

HERIES D08 40CTOTF Y DRFEIOEIL
(R TR BRI LB IR

2 5
40°C ! 3
4 100
E‘n’ 90
ﬁ':li‘ 80
# o 70
1 2 5 L,
25 °C 3 B
P
)\ ; S
nr 20
N 10
0 1 2 3 4 ’ Initial 1 2 3 4
Retention time/min R TR & OREFMEAIE R
Column: SunShell RP-Aqua, 2.6 mm 75 x 4.6 mm EEROHDBEBZANCIHZEDRFOBIRMEZHER LI L
Mobile phase: 10mM Phosphate buffer pH7.0 2. BEIFRICKD, MY TZEIL UFMERIFADDEDETASE
Flow rate: 1.0 mL/min [CTDE, BEDCA 87_37Al&%EB?LPSD‘B@%%%M@UD}EUE 972)
T ture: 40°C and 25 °C g, REFBRIKXNECED UEITN, SunShell RP-AgualZ
emperature: an EAEBARNDSDIRFE UERT > TRETF, 94%MU DB

Sample: 1 = Cytosine, 2 = Uracil, 3 = Thymidine, HERLUELUR
4 = Uridine, 5 =Thymine ° 27/
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SunShell C18-WP & RP-AqualC KB X TF RO
A

4 )

SunShell C18-WP

M& ot

SunShell RP-Aqua

et kL1

1 3 5 7 9 11 13 15

Retention time/min

Column: SunShell C18-WP, 2.6 um (16 nm) 150 x 4.6 mm,
SunShell RP-Aqua, 2.6 pm (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: %B 0% — 100% in 35 min

Flow rate: 1.0 mL/min, Temperature: 25°C, Detection: UV@210 nm,
E Sample: Tryptic digest of myoglobin 9/
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SunShell RP 17— =2+ /45—

(C18HEEN— Iy IT 1)L —)

Before

Ve N
/ A\
.

e

Y
‘ () After

Cartridge
filter
bonded
with C18

KHE—BHFARET DT/ JURABAS AT 14 I — (BR4mm,E4mm) ICC18%=#E

Y RRMYDDIBIRIC L DN LAED EFBELEDCT SHESHBICKDRSEMDIFESE, BR DT
NS LDA—FASLELUTRETRE

K=y INTRRENS S

F*INILY —ZSHO—T v R 2 —AFRR (2.1x50mmA S ATE%DEREUE TR, 4.6x150mm
NS NATIBDEREE ~)

SEAER. 1mm ~4.6mm 0 SN IC (B TIEE

§Sun8hell RP Guard FilterdEDELIE 1 mL/minTHI0. 1MPa, E/2Guard Filter K{ADME
[ 60MPa

FeSunShel A DBIBAS AlC B RBBICERT4E
E K P RUTFUYDESBEEMEEMET — U YT DENY v — TR — IR 29/
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SunShell RP Guard Filter /485507

Without Guard Filter

t=(3)= 2.46 min
N(3) = 9,239

Hi

t=(3) = 2.57 min
N(3) = 8,786
5% DERFUET

=

0 1 2 3 4 5
Retention time/min

With Guard Filter

/ SunShell C18, 2.6 pm 50 x 2.1 mm

Without Guard Filter

Mobile phase:
CH,CN/H,0=60/40 for 2.1 mm
CH,CN/H,0=70/30 for 4.6 mm

Flow rate:

0.3 mL/min for 2.1 mm
1.8 mL/min for 4.6 mm
Temperature: 25 °C l

A

SunShell C18, 2.6 um 150 x 4.6 mm \

tz(3)= 3.24 min
N(3) = 39,345

L

Detection: UV@250nm
Sample: 1 = Uracil
2 =Toluene
3 = Acenaphthene
4 = Butylbenzene

With Guard Filter

t-(3) = 3.26 min
N(3) = 38,940
FEAEEIER L

Retention time/min

3
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SunSheII Al wsr12—5rmesmnsa

K 13ppb PIL=_D L EBERDAIE
FXIVERNEFU—FEAREL TRIE
ﬂ Z//'jE

2 ml
= 1 fﬁﬂt Sy HZ
7000 | | Column: SunShell Al 2.6pm, 4.6 x 30 mm
Mobile phase: 2-Propanol/buffer (pH7) = 30/70
[ 2 Flow rate: 1.5 mL/min
5000 s
| Column Temperature: 25 °C
| | Pressure: 19.3 MPa
) 1 Fluorescence detection: EX= 370 nm, Em= 504 nm
i Injection volume: 20 L
1000 | | !3’ | Instrument: HPLC with 0.13 mm i.d. tubing from injector
[ | to detector.
3
2000 I | C Avi
| | 1: Oxine peak
| || 2: 13ppb Aluminum standard solution
R [ | J! 3: Blank (pure water)
Resolution of peak number 1 and 2: 2.00
-5000 This aluminum measurement is based on "Pharmaceutical Regulatory Science 35, 565-580 (2004)".
0 05 1 L5 2

31 31

Time imin‘
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KO

7Y T )VEEFIERIEEZFMEFTIEEID1.5(8 DIEFHER
BOMEEEFIT D, (2.6 ymD 37> 1)bIZsub 2 umdD
TZF M ER UIBREREIC R D)

N LAESFTRIERIOED2EICKRIEH T D, 2.6 umdD
P T)UIE, sub 2 yumDEZDFMHEDILRIMTDAS A
FECRDICHE—READSEE N Tldsub 2 umD2B ED
SRR Zm T,
SNAAD5UM,4.6x150mm,250mmA S A% b\'é VA
SunShel —Claf4 6x75mm,100mm CERNEN, DTS

2 - BEEEENNIEICHETED.

Si6. 0P 1 VRFEAIRGEN ST BN TR
NTN CENFBIND
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