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Abstract

Silicone polymer—coated packing materials were developed by coating silica with a silicone polymer, and modifying it with vinyl compounds
in the presence of hexachloroplatinic acid. This silicone polymer coating, which indicates that the homogeneous silicone polymer film of 7 A
in thickness was formed and that it was formed even inside the small micropore. This silicone polymer—coated silicas showed both a high
resolution of chemically bonded silicas and an alkaline resistance of organic porous polymer. Polymer—coated C18 packings optimized in the
balance of polymer coating and introduction of C18 groups showed a high symmetrical peak shape for amitriptyline, a strong basic com-
pound, under neutral conditions obtained in different organic modifiers, methanol and acetonitrile. The silicone polymer—coated packing ma-
terials showed a good reproducibility in the comparison with conventional chemically bonded silicas of different surface activity.
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Tablel. Definition of chromatographic parameters

Hydrophobicity o (T/B)
Surface polarity o (MB/T)
lon—exchangeability o, (EP/B)
Hydrogen bonding capacity o (C/P)
Effect of residual surface metals A (PAA/N)
Steric selectivity o (T/O)

=k (toluene) / k (benzene)

=k (methyl benzoate) / k (toluene)

=k (2-ethylpyridine) / k (benzene)

= k (caffeine) / k (phenol)

= Peak area (phenylacetylacetone) / peak area (naphthalene)
= k (triphenylene) / k (o—terphenyl)

Characterization of various polymer—coated C18 packing materials

Column RT (N) o(T/B)  «(CAPh) o (MB/T) o(EP/B) A (PAAN) o (TP/OT)
CAPCELL PAK C18 AG120 29 2.09 0.33 0.38 0.40 0.37 1.30
CAPCELL PAK C18 SG120 29 2.06 0.35 0.40 0.38 0.59 1.33
CAPCELL PAK C18 UG120 29 2.09 031 0.39 031 0.64 1.27
CAPCELL PAK C18 UGS0 38 2.15 0.30 0.36 0.29 0.65 1.34
CAPCELL PAK C18 MG(MGII) 36 2.09 0.33 0.43 0.65 0.65 1.32
CAPCELL PAK C18 ACR 36 2.10 0.26 0.38 0.30 0.50 1.64
CAPCELL PAK C18 AQ 30 2.01 0.35 0.50 0.71 * 1.35

Chromatographic parameters were measured by the following conditions:

* Peak not observed

column size, 150 mm x 4.6 mm 1.D.; mobile phase, methanol-water (50:50); flow-rate, 1.0 mL/min;

detection, 254 nm; column oven temperature, 40 C.

aSteric selectivity tests were performed under the following conditions:

column size, 150 mm x 4.6 mm 1.D.; mobile phase, methanol-water (80:20); flow-rate, 1.0 mL/min;

detection, 254 nm; column oven temperature, 35 C.
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Figure 1. Chromatogram of test mixture obtained with CAPCELL
PAK C18 UG120.

Column size, 150 mm x 4.6 mm |.D.; mobile phase, methanol-
water (50:50); flow-rate, 1.0 mL/min;

detection, 254 nm; column oven temperature, 40 C. Sample; uracil,
caffeine, phenol, 2-ethylpridine, methyl benzoate, benzene, N, N-
dimethylaniline, toluene, phenylacetylacetone, naphthalene (in this
order in chromatogram).
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Figure 2. Chromatograms of polar substances obtained with two
polymer—coated C18 phases.

(A) CAPCELL PAK C18 MG; (B) CAPCELL PAK UG120.
Column size, 250 mm x 4.6 mm 1.D.; mobile phase, 0.1 % phos-
phoric acid in acetonitrile-water (2.5:97.5); flow rate, 1.0 mL/min;
column oven temperature, 40 C ; detection, UV 210 nm. Sample;
malonic acid, lactic acid, acetic acid, citric acid, succinic acid, and
propionic acid (from left to right).
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Figure 3. Chromatograms of amitriptyline obtained with CAP-
CELL PAK C18 MG1I.

Column size, 150 mm x 4.6 mm 1.D.; mobile phase, 20 mmol/L
phosphate buffer (pH 6.9)-methanol (25:75); flow rate, 1.0 mL/
min, column oven temperature, 40 C ; detection, UV 254 nm.
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Figure 4. Peak profiles of basic compounds promethazine (peak a),
amitriptyline (peak b), chlorpromazine (peak c) and clo-
mipramine (peak d).

Column size, 150 mm x 4.6 mm 1.D.; mobile phase, 0.1 % formic
acid, acetonitrile-water (70:30); flow rate, 1.0 mL/min; column
oven temperature, 40 C; detection, UV 254 nm. Column: 1 = CAP-
CELL PAK C18 MGII, 2 and 3 = conventional ODS columns.
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Figure 5. Durability under acidic and alkaline mobile phases of
high—polarity C18 columns.

Column size, 150 mm x 4.6 mm 1.D.; Column: (A) and (B) = con-
ventional ODS columns, (C) = CAPCELL PAK C18 AQ.

aMobile phase, 3.5 mmol/L Na:B:O; (pH 10) in methanol-water
(10:90); column oven temperature, 50 C; detection, UV 254 nm.
bMobile phase, methanol-water—formic acid (10:89:1); column
oven temperature, 60 C; detection, UV 254 nm. Sample: benzyl al-
cohol in methanol. Percent of k value at 20 h over the initial one.
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Figure 6. Durability of conventional C18 columns under an acidic
condition.

apercent of k value at the 15 th run over the initial one.

@ : CAPCELL PAK C18 MG I 2.7 ym
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Figure 7. van Deemter curves of C18 phases based on spherical
particles.

Column size, 50 mm x 2.0 mm 1.D.; mobile phase, acetonitrile—

water (60:40); detection, 254 nm;

column oven temperature, 40 C. Sample: naphthalene.

M : column A 2.2 ym
@ : column C 1.7 pm
@ : CAPCELL PAK C18IF 1.8 um

(a) Naphthalene

S

800

(b) Amitriptyline
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Figure 8. Comparison of HETP between naphthalene and amitrip-
tyline.

Column size, 50 mm x 2.0 mm 1.D.; mobile phase, (a) acetonitrile—

water (60:40);

(b) 0.1 % formic acid, acetonitrile-water (50:50); detection, 254 nm;

column oven temperature, 40 C.
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