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Abstract

Superficially porous particle (core shell particle) has been available as an alternative to using sub—2um particle for HPLC or UHPLC. Core

shell particles are composed of a 1.2 to 1.9 um solid core encircled a 0.25 wm to 0.5 wm porous layer. Especially a 2.6 wm or 2.7 um core

shell particle shows a half back pressure and almost the same efficiency to compare with sub—2 um particle because of a large particle and re-

ducing mass transfer due to a thin porous silica layer. In this study, separation characteristics of a core shell particle C18 column was com-

pared with 2 um and sub 2 um particle C18 columns and the availability of a core shell particle C18 column for a routine analysis instead of a

5 wm particle column was evaluated.
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Figure 1. Structure of HALO particle (Core shell). (Courtesy of
AMT.)
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Figure 2. Scanning electron microscope (SEC) photograph of
HALO particles. (Courtesy of AMT.)
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Figure 3. Comparison of particle distribution. (Courtesy of AMT.)
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Figure 4. Comparison of Van Deemter plots.

Columns: 50 X 4.6 mm, Ace 5-C18, 5 um; Zorbax XDB-C18, 3. 5
um; Zorbax XDB—-C18, 1.8 um; Halo C18, 2.7 wm. Solute: naph-
thalene. Mobile phase: 60% ACN/40% water. Temperature: 24°C.
(Courtesy of AMT.)
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Figure 5. Back pressure plots for high—speed columns.

Columns: 50%2.1 mm, C18. Mobile Phase: 70% ACN, 30%
Water. Temperature: 24°C. Instrument: Agilent 1100. (Courtesy of
AMT.)
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Table 1. Comparison of retention time and retention factor.
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Totally porous silica C18 Core shell silica C18 Core shell silica C18
Sunniest C18, Sum SunShell C18, 2.6um Kinetex C18, 2.6um
Specific surface area 340 m/g 150 m*/g Effective 200 m%/g
Retention time (min) Retention factor Retention time (min ) Retention factor Retention time (min ) Retention factor
Uracil 1.70 0 1.35 0 1.36 0
Caffeine 1.90 0.12 1.47 0.09 1.49 0.10
Phenol 2.17 0.28 1.65 0.22 1.61 0.18
Butylbenzene 13.35 6.85 10.01 6.41 6.19 3.55
o—Terphenyl 19.19 10.29 14.24 9.55 8.15 4.99
Amylbenzene 19.96 10.74 15.09 10.18 8.75 5.43
Triphenylene 24.35 13.32 20.33 14.06 9.44 5.94

Column dimension: 150 X 4.6 mm i.d. Mobile phase: Methanol/water =75/25. Flow rate: 1.0 mL/min. Temperature: 40°C.
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Figure 6. Loading capacity of amitriptyline.

Column: A) SunShell C18 2.6 um (150 X 4.6 mm i.d.), B) Brand K
core shell C18 2.6 um (150 X 4.6 mm i.d.), C) Brand A core shell C
18 2.7 wm (150 X 4.6 mm i.d.), D) Totally porous Sunniest C18 3
um (150 X 4.6 mm i.d.). Mobile phase: Acetonitrile/20mM phos-
phate buffer pH7.0 = 60/40. Flow rate: 1.0 mL/min. Temperature:
40°C.
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Figure 7. Separation of basic compounds.

Column: A) SunShell C18 2.6 um (150 X 4.6 mm i.d.), B) Brand K
core shell C18 2.6 um (150 X 4.6 mm i.d.), C) Brand A core shell C
18 2.7 um (150 X 4.6 mm i.d.), D) Totally porous Sunniest C18 3
um (150 X4.6 mm i.d.). Mobile phase: Acetonitrile/20mM phos-
phate buffer pH7.0 =60/40. Flow rate: 1.0 mL/min. Temperature:
40°C. Detection: UV@250 nm. Sample: 1= Uracil, 2= Propra-
nolol, 3 = Nortriptyline, 4 = Amitriptyline.
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Figure 8. Separation of analgesics.

Column: A) ACE C18, 5 um 250 X 4.6 mmi.d., B) SunShell C18,
2.6 um 100 X 4.6 mmi.d.. Mobile phase: CH;CN/20mM Phospho-
ric acid =45/55. Flow rate: 1.0 mL/min. Temperature: 25°C. Pres-
sure: 9.5 MPa for ACE C18 5 um, 13.4 MPa for SunShell C18 2.6
um. Detection: UV @230 nm. Sample: 1 = Benzydamine, 2 = Keto-
profen, 3 =Naproxen, 4 =Indomethacin, 5= Ibuprofen. IC instru-
ment: HPLC; Hitachi LaChrom ELITE, UHPLC; Jasco X-LC.
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WEESVPEL Lo TEREMETFLTLEI 2, a7¥ o
B C18% T MIHGMEH SR EREDN R BEAFKEL
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7Y VI C18% T A d &% LM Sub- 2 umC184 T A X D
LEN TV 5D,
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um) &7z EE SR R 9. S Omm. & E30mm @
I LEHNT, VTV MEMEEIT- T2 8RDE—2
B1GUNIZGBELTED, ThEho¥—231BELT
DE—ZIETHEHRL TS, &% L% Sub- 2 umC187% F A
DEESHEIILHMONT VS, 2.6um DT ¥ = VI
Cl871 7 A THFMICHESTHESER SND Z EAREN
720

7. ¥¢®
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BFLEANIY 7 2 um &L ILEFEH] & F CHEETH 5 25,
# T ABEEET T 2um LI TEAOL/ 20 51/3L 227
B\, SEEEGHENA 2V —TF v b AH A IZ100MPa L
LomtEMEE AT S UHPLC BL Y7 2um BHE S 5 4
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WVIIFESERNFEI A 5 2 % AU, il 720 48 & AT 6 O 2
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Figure 9. High—throughput separation

Column: SunShell C18 30 X 3.0 mm. Mobile phase: A) Water, B)
Acetonitrile; Gradient (Acetonitorile %), 0.00 min—35%, 0.40 min
—100%, 0.80 min—-100%, 0.85 min—-35%, lcycle; 1.8min, (High—
pressure gradient). Flow rate: 1.0 mL/min. Temperature: 40°C. In-
jection Volume: 1uL. Wavelength: 200-500nm, CH-9, 215-500
nm (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, 5=2,2’-Dihydroxy—4,4’—dimethoxyben-
zophenone, 6 =2-Hydroxy—4—methoxybenzophenone, 7 =2-(2"—
Hydroxy—-5’—metylphenyl) benzotriazole, 8= 4-tert—Butylphenyl
salicylate. Courtesy of Jasco.
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TTHoThb, F/oMmBEEMLEETEZHENT VS 5 um K
ThIT LMV —=F Y 5HaHTH, 77 0RO
2.6um O I 7 ¥ VEIFTEEAIFE A T AITEHT B2 T
BUAEMH O HPLC TN A AV —7 v MHiAi i L % %,

8.

AEOREIIH72), 272 o VEIFEHAIBEER B L O
EERGEET — & B L T2 727z Advanced  Materials
Technology @ Mr Timothy Langlois & Dr Joseph DeStefano. H
RO TRAESHOY Z THERRIEH 2 LE T,
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