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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 pm to 0.5 pum porous layer.
Especially a 2.6 pum or 2.7 um core shell particle shows a half back pressure and the almost same efficiency to compare
with sub-2 pm particle because of a large particle and reducing mass transfer due to a thin porous silica layer. In this study,

separation characteristics of a core shell particle column was compared with 2 pm and sub 2 pm particle columns.
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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 pm; Zorbax
XDB-C18, 3. 5 um; Zorbax XDB-C18, 1.8 um;
Halo C18, 2.7 um. Solute: naphthalene. 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 x 2.1 mm, C18. Mobile Phase: 70%
ACN, 30% Water. Temperature: 24°C. Instrument:
Agilent 1100. Courtesy of AMT.
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Figure 6. Kinetic plot analysis at 40 MPa.

The curves for particulate columns were obtained by
assuming 1=0.00046 Pa s, ¢=700, Dm=2.22x10"
mz/s, Knox equation, h=0.65v"" 34—2/\/+0.08v, Dp,
totally porous 1.4, 2.0, 3.0, 5.0 um.

5. a7 V= VEIFERORE AR R

a7 v VRS BRI NEBIS AL O 72V MEDMF
ELTEY, ZOBITIBESEL L T20%05H
Y0%BETH D, ZOKAKRIISEESE S LTHS L
eNWEEBZENDTD, 2L TEA L gL,
a7 v = VRS FNT S BES DS 20%0° 5 40%0 72
<720, AELOIEH R CREL AR &N 35 &
B2 HIvDH, Table | IZEZAMEFER a7 v =
IVENFEIEAN DO LRFFRER], (REFERCE =9, 2L
FEHEAID Sunniest C18 (/ u~=v 777 ) av—
Att#) & SunShellC18 (/m~=v 2777 /uay
— At (XA U R LR A i L 72 C18 FRHEAIT
bV, MFEIEANL Y B FEHIOEND I e LT
W5, F72 Kinetex C18 (7 = / A % v 7 A1)



Table 1. Comparison of retention between totally porous and core shell C18 columns.

Totally porous silica C18
Sunniest C18, 5 um

SunShell C18, 2.6 um

Core shell silica C18
Kinetex C18, 2.6 um

Core shell silica C18

Specific surface area 340 m?/g 150 m%/g Effective 200 m?/g
Retention Retention Retention Retention Retention Retention
time (tg) factor (k) time (tg) factor (k) time (tg) factor (k)
Uracil 1.70 0 1.35 0 1.36 0
Caffeine 1.90 0.12 1.47 0.09 1.49 0.1
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. Mobile phase: Methanol/water = 75/25. Flow rate: 1.0 mL/min. Tenperature: 40 °C.
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Figure 7. Loading capacity of amitriptyline.

Column: A) SunShell C18 2.6 um (150 x 4.6 mm i.d.), B)
kinetex C18 2.6 um (150 x 4.6 mm i.d.), C) Brand A core
shell C18 2.7 um (150 x 4.6 mm i.d.), D) Totally porous
Sunniest C18 3 pm (150 x 4.6 mm i.d.). Mobile phase:
Acetonitrile/20mM phosphate buffer pH7.0=60/40. Flow
rate: 1.0 mL/min. Temperature: 40 °C.
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Figure 8. Separation of basic compounds.

Column: A) SunShell C18 2.6 um (150 x 4.6 mm i.d.),
B) kinetex C18 2.6 pm (150 x 4.6 mm i.d.), C) Brand A
core shell C18 2.7 um (150 x 4.6 mm i.d.). Mobile
phase: Acetonitrile/20mM phosphate buffer
pH7.0=60/40. Flow rate: 1.0 mL/min. Temperature: 40
°C. Detection: UV@250 nm. Sample: 1 = Uracil, 2 =
Propranolol, 3 = Nortriptyline, 4 = Amitriptyline.
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Figure 9. 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: CH3;CN/20mM Phosphoric acid = 45/55. Flow rate: 1.0 mL/min. Temperature: 25 °C. Pressure: 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 = Ketoprofen, 3 = Naproxen, 4 = Indomethacin, 5 = Ibuprofen. IC instrument: HPLC,;

Hitachi LaChrom ELITE, UHPLC; Jasco X-LC.

Figure 10. High-throughput separation

Column: SunShell C18 30 x 3.0 mm. Mobile phase: A) Wtaer, B)
6 Acetonitrile; Gradient (Acetonitorile %), 0.00 min - 35%, 0.40 min -

1 100%, 0.80 min - 100%, 0.85 min - 35%, lcycle; 1.8min,

1 =2,2°,4,4’-Tetrahydroxybenzophenone,

6 = 2-Hydroxy-4-methoxybenzophenone,
7 = 2-(2’-Hydroxy-5’-metylphenyl) benzotriazole,

8 = 4-tert-Butylphenyl salicylate.

Courtesy of Jasco.

(High-pressure gradient). Flow rate: 1.0 mL/min. Temperature: 40 °C.
Injection Volume: 1 uL. Wavelength: 200 - 500nm, CH-9, 215 -
500nm (Max Abs.). Sample: Mixture of ultraviolet absorbers,

2 = Ethyl p-aminobenzoate, 3 = 2, 4-Dihydroxybenzophenone,
4 = 2,2’-Dihydroxy-4-methoxybenzophenone,
5 = 2,2’-Dihydroxy-4,4’-dimethoxybenzophenone,
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