
HiQHiQ silsil C18HS: Superior RetentionC18HS: Superior Retention

Hydrophobic compoundsHydrophobic compounds

(Aromatic Hydrocarbons)(Aromatic Hydrocarbons)

Column: 5 mm, 4.6 mm I.D. x 150 mmColumn: 5 mm, 4.6 mm I.D. x 150 mm

Mobile Phase: CHMobile Phase: CH33OH/HOH/H22O=80/20 (1.0O=80/20 (1.0
ml/min)ml/min)

Temperature: 40Temperature: 40°°C Detector: UV 254 nmC Detector: UV 254 nm

1.1. UracilUracil

2.2. nn--ButylbenzeneButylbenzene

3.3. oo--TerphenylTerphenyl

4.4. nn--AmylbenzeneAmylbenzene

5.5. TriphenyleneTriphenylene]]
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Hydrophilic compoundsHydrophilic compounds

(Nucleosides)(Nucleosides)

Column: 5 mm, 4.6 mm I.D. x 150 mmColumn: 5 mm, 4.6 mm I.D. x 150 mm

Mobile Phase: 100% HMobile Phase: 100% H22O (1.0 ml/min)O (1.0 ml/min)

Temperature: 40Temperature: 40°°C Detector: UV 254 nmC Detector: UV 254 nm

1. Cytosine1. Cytosine

2.2. UracilUracil

3.3. CytidineCytidine

4.4. UridineUridine

5. Thymine5. Thymine
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450 m450 m22/g, 17% Carbon/g, 17% Carbon

300 m300 m22/g, 17% Carbon/g, 17% Carbon
k4/k2=1.50, k5/k3=1.21k4/k2=1.50, k5/k3=1.21

k4/k2=1.48, k5/k3=1.38k4/k2=1.48, k5/k3=1.38

1. Cytosine1. Cytosine

2.2. UracilUracil

3.3. CytidineCytidine

4.4. UridineUridine

5. Thymine5. Thymine
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HiQ sil C18HS

Kromasil-100-C18

Inertsil-ODS-3V

Symmetry-C18

HiQHiQ silsil C18HSC18HS :Outstanding:Outstanding loadabilityloadability

8.2InertsilInertsil--ODSODS--3V3V

5.8SymmetrySymmetry--C18C18

10.6KromasilKromasil--100100--C18C18

19.7HiQHiQ silsil C18HS.C18HS.

Comparison of MaximumComparison of Maximum LoadabilityLoadability

Column: 5 mm, 4.6 mm I.D. x 150 mm;Column: 5 mm, 4.6 mm I.D. x 150 mm;
Mobile Phase: CHMobile Phase: CH33OH/HOH/H22O=70/30;O=70/30;
Flow Rate: 1.0 ml/min;Flow Rate: 1.0 ml/min;
Temperature: 30Temperature: 30°°C;C; Detector: UV 254 nm;Detector: UV 254 nm;
Solutes: Methyl Benzoate/Ethyl Benzoate (1/1).Solutes: Methyl Benzoate/Ethyl Benzoate (1/1).

Rs=1.25

99.4% separation

Correlation between resolution andCorrelation between resolution and LoadabilityLoadability

Maximum

Loadability

(mg)

Grade



Convetional Endcap
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2929 Si-MASNMRSi-MASNMR
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Q4Q4
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Q2 :Geminal Silanol, Q3 :Isolated Silanol, Q4:Siloxane Moiety



ResidualResidual SilanorSilanor and Peak Tailingand Peak Tailing

Basic compoundBasic compound ResidualResidual SilanolSilanol
N+(pKa=9.4)

0 10 30 40 50
Retention Time (min.)
20

Asymmetric coefficient

As=6.8

O

Si-O O

O
(pKa=3.5)

-150-140-130-120-110-100-90-80-70-60-50

ppm from TMS

2929Si-MASNMRSi-MASNMR

Q3Q3

Basic Drugs

1. Propranolol

3. Acenaphthene (I.S.)

4. Amitriptyline

2. Diphenhydramine

pH=7.0



High performance silica gelHigh performance silica gel
HiQHiQ silsil C18HS :Reduction of ResidualC18HS :Reduction of Residual SilanolSilanol

Pre surface modificationPre surface modification
HiQHiQ SILSIL

Post surface modificationPost surface modification
HiQHiQ silsil C18HSC18HS

Instrument: JEOL ECPInstrument: JEOL ECP--500; Measurement500; Measurement
Method: Single Pulse Magic Angle Spinning;Method: Single Pulse Magic Angle Spinning;
Field Strength: 11.7 T; Resonance Frequency:Field Strength: 11.7 T; Resonance Frequency:
99.36 MHz for99.36 MHz for 2929Si.Si.

-150-140-130-120-110-100-90-80-70-60-50

ppm from TMS

-150-140-130-120-110-100-90-80-70-60-50

ppm from TMS

Q2Q2: Geminal Silanol

Q3: Isolated Silanol

Q4: Silaxane Moiety
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HiQHiQ silsil C18HS :Improvement of peak shapeC18HS :Improvement of peak shape

ConventionalConventional EndcapEndcap NewNew EndcapEndcap

Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=65/35;(pH=7.0)=65/35;
Flow Rate: 1.4 ml/min;Flow Rate: 1.4 ml/min; Temperature: 20Temperature: 20C;C; Detector: UV 240 nm.Detector: UV 240 nm.

Basic drugs

1.Propranolol

2.Disphenhydramine

3.Acenaphthene

4.Amitriptyline

AS=6.8 AS=1.7



HiQHiQ silsil C18HS :Improvement of acid and alkalinity proofC18HS :Improvement of acid and alkalinity proof

Alkalinity proof(pH=12)Alkalinity proof(pH=12)Acid proof (pH=1)Acid proof (pH=1)

Column Size: 4.6 mm I.D. x 150 mm Length;Column Size: 4.6 mm I.D. x 150 mm Length;

Mobile Phase: CHMobile Phase: CH33CN/1% TFA (pH=1) = 10/90;CN/1% TFA (pH=1) = 10/90;

Temperature: 70Temperature: 70C;C; Flow: 0.5 ml/min;Flow: 0.5 ml/min; Time for Purge: 20 h.Time for Purge: 20 h.

Column Size: 4.6 mm I.D. x 150 mm Length;Column Size: 4.6 mm I.D. x 150 mm Length;

Mobile Phase: CHMobile Phase: CH33CN/20mM NaCN/20mM Na33POPO44--NaOH (pH=12) = 10/90;NaOH (pH=12) = 10/90;

Temperature: 40Temperature: 40C;C; Flow: 1.0 ml/min;Flow: 1.0 ml/min; Time for Purge: 5 h.Time for Purge: 5 h.
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HiQHiQ silsil C18HS : Stability test(pH=1.5)C18HS : Stability test(pH=1.5)

Column:Column: HiQHiQ silsil C18HSC18HS
Size: 4.6 mm I.D. x 150 mmSize: 4.6 mm I.D. x 150 mm

Acidic Duration Test ConditionAcidic Duration Test Condition
Mobile Phase: CHMobile Phase: CH33CN/0.1% TFA aq.CN/0.1% TFA aq.

(pH=1.5) = 50/50;(pH=1.5) = 50/50;
Flow Rate: 1.0 ml/min; Temperature: 40Flow Rate: 1.0 ml/min; Temperature: 40ººC.C.

Chromatographic Test ConditionChromatographic Test Condition
Mobile Phase: CHMobile Phase: CH33OH/HOH/H22O=70/30;O=70/30;
Flow Rate: 1.0 ml/min; Temperature: 40Flow Rate: 1.0 ml/min; Temperature: 40ººC;C;
Detector: UV 254 nmDetector: UV 254 nm
Analyst: 1.Analyst: 1. UracilUracil, 2. Methyl Benzoate,, 2. Methyl Benzoate,

3. Toluene, 4. Naphthalene3. Toluene, 4. Naphthalene
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HiQHiQ silsil C18HS :C18HS : Long term stability test(pH=9.0)(pH=9.0)
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Column:Column: HiQHiQ silsil C18HSC18HS
Size: 4.6 mm I.D. x 150 mmSize: 4.6 mm I.D. x 150 mm

Acidic Duration Test ConditionAcidic Duration Test Condition
Mobile Phase: CHMobile Phase: CH33CN/20mM KCN/20mM K22HPOHPO44 aq.aq.

(pH=9.0) = 50/50;(pH=9.0) = 50/50;
Flow Rate: 1.0 ml/min; Temperature: 40Flow Rate: 1.0 ml/min; Temperature: 40ººC.C.

Chromatographic Test ConditionChromatographic Test Condition
Mobile Phase: CHMobile Phase: CH33OH/HOH/H22O=70/30;O=70/30;
Flow Rate: 1.0 ml/min; Temperature: 40Flow Rate: 1.0 ml/min; Temperature: 40ººC;C;
Detector: UV 254 nmDetector: UV 254 nm
Analyst: 1.Analyst: 1. UracilUracil, 2. Methyl Benzoate,, 2. Methyl Benzoate,

3. Toluene, 4. Naphthalene3. Toluene, 4. Naphthalene

Initial After Alkali Purged for 360h



HiQHiQ silsil C18HS : BatchC18HS : Batch--toto--batch reproducibilitybatch reproducibility

33

1.61.60.370.37

1.71.70.370.37

1.81.80.370.37

AsAs
(Pyridine)(Pyridine)

aa

(Pyridine/Phenol)(Pyridine/Phenol)

a: Relative Retention

As: Asymmetric Factor

at 10% Peak Height

Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHColumn: 4.6 mm I.D. x 150 mm; Mobile Phase: CH33OH/HOH/H22O=30/70;O=30/70;
Flow Rate: 1.0 ml/min; Temperature: 40Flow Rate: 1.0 ml/min; Temperature: 40ººC; Detector: UV 254 nm.C; Detector: UV 254 nm.
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1.Uracil (I.S.)1.Uracil (I.S.)
2. Pyridine2. Pyridine
3. Phenol3. Phenol



HiQHiQ silsil C18HS :C18HS :
Showing good retention even with 100% H2O mobile phaseShowing good retention even with 100% H2O mobile phase

0 5 10 15

Retention Time (min.)

11 22

33

11 22 33 44

44

NucleosidesNucleosides
1. Cytosine1. Cytosine
2.2. UracilUracil
3.3. CytidineCytidine
4.4. UridineUridine
5. Thymine5. Thymine
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Column: 4.6 mm I.D. x 150 mm; Mobile Phase: 100% HColumn: 4.6 mm I.D. x 150 mm; Mobile Phase: 100% H22O;O;
Flow Rate: 1.0 ml/min; Temperature: 40Flow Rate: 1.0 ml/min; Temperature: 40ººC; Detector: UV 254 nm.C; Detector: UV 254 nm.



New high performance silica gelNew high performance silica gel
HiQHiQ silsil C18HS : Comparison with InertsilC18HS : Comparison with Inertsil--ODSODS--3V3V
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Basic DrugsBasic Drugs

1.1. PropranololPropranolol

2.2. DiphenhydramineDiphenhydramine

3.3. AcenaphtheneAcenaphthene (I.S.)(I.S.)

4.4. AmitriptylineAmitriptyline

As1: 2.2 As2: 2.7 As3: 1.0 As4: 4.1As1: 2.2 As2: 2.7 As3: 1.0 As4: 4.1
As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7

InertsilInertsil--ODSODS--3V3V

HiQHiQ silsil C18HSC18HS

Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=65/35;(pH=7.0)=65/35;
Flow Rate: 1.4 ml/min;Flow Rate: 1.4 ml/min; Temperature: 20Temperature: 20C;C; Detector: UV 240 nm.Detector: UV 240 nm.



HiQHiQ silsil C18HS : Comparison with LunaC18HS : Comparison with Luna--C18C18
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As1: 1.8 As2: 1.4 As3: 1.0 As4: 2.9As1: 1.8 As2: 1.4 As3: 1.0 As4: 2.9
As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7

Basic DrugsBasic Drugs

1.Propranolol1.Propranolol

2.Diphenhydramine2.Diphenhydramine

3.Acenaphthene (I.S.)3.Acenaphthene (I.S.)

4.Amitriptyline4.Amitriptyline
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LunaLuna--C18C18

HiQHiQ silsil C18HSC18HS

Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=65/35;(pH=7.0)=65/35;
Flow Rate: 1.4 ml/min;Flow Rate: 1.4 ml/min; Temperature: 20Temperature: 20C;C; Detector: UV 240 nm.Detector: UV 240 nm.



HiQHiQ silsil C18HS : Comparison with ACEC18HS : Comparison with ACE--EPSEPS--C18C18
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As1: 1.6 As2: 1.7 As3: 1.0 As4: 3.3As1: 1.6 As2: 1.7 As3: 1.0 As4: 3.3
As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7

Basic DrugsBasic Drugs

1.Propranolol1.Propranolol

2.2. DiphenhydramineDiphenhydramine

3.3. AcenaphtheneAcenaphthene (I.S.)(I.S.)

4.4. AmitriptylineAmitriptyline
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ACEACE--EPSEPS--C18C18
(Polar(Polar--Embedded)Embedded)

HiQHiQ silsil C18HSC18HS

Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=65/35; Flow Rate: 1.4(pH=7.0)=65/35; Flow Rate: 1.4
ml/min;ml/min; Temperature: 20Temperature: 20C;C; Detector: UV 240 nm.Detector: UV 240 nm.
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HiQHiQ silsil C18HS : Comparison with XTerraC18HS : Comparison with XTerra--RP18RP18
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XTerraXTerra--RP18RP18
(Hybrid Particle & Polar(Hybrid Particle & Polar--Embedded)Embedded)

HiQHiQ silsil C18HSC18HS

Basic DrugsBasic Drugs

1.Propranolol1.Propranolol

2.2. DiphenhydramineDiphenhydramine

3.3. AcenaphtheneAcenaphthene (I.S.)(I.S.)

4.4. AmitriptylineAmitriptyline

As1: 1.3 As2: 0.6 As3: 1.0 As4: 1.2As1: 1.3 As2: 0.6 As3: 1.0 As4: 1.2
As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7As1: 1.0 As2: 0.8 As3: 1.0 As4: 1.7
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Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=65/35; Flow(pH=7.0)=65/35; Flow
Rate: 1.4 ml/min;Rate: 1.4 ml/min; Temperature: 20Temperature: 20C;C; Detector: UV 240 nm.Detector: UV 240 nm.



HiQHiQ silsil C18HS : Comparison with InertsilC18HS : Comparison with Inertsil--ODSODS--3V3V

Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=70/30;(pH=7.0)=70/30;
Flow Rate: 1.2 ml/min;Flow Rate: 1.2 ml/min; Temperature: 30Temperature: 30C;C; Detector: UV 240 nm.Detector: UV 240 nm.

1.Desipramine1.Desipramine

2.2. NortriptylineNortriptyline

3.3. AcenaphtheneAcenaphthene (I.S.)(I.S.)

4.4. ImipramineImipramine

5.5. AmitriptylineAmitriptyline

6.6. TrimipramineTrimipramine
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As1: 1.9 As2: 1.9 As3: 1.0 As4: 1.7 As5: 1.6 As6: 1.2As1: 1.9 As2: 1.9 As3: 1.0 As4: 1.7 As5: 1.6 As6: 1.2

55
66

55 66

N

NH N
H

N

N

N

N

N

InertsilInertsil--ODSODS--3V3V

HiQHiQ silsil C18HSC18HS



HiQHiQ silsil C18HS : Comparison with LunaC18HS : Comparison with Luna--C18 (2)C18 (2)
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1.Desipramine1.Desipramine

2.2. NortriptylineNortriptyline

3.3. AcenaphtheneAcenaphthene (I.S.)(I.S.)

4.4. ImipramineImipramine

5.5. AmitriptylineAmitriptyline

6.6. TrimipramineTrimipramine

As1: 3.1 As2: 3.0 As3: 1.0 As4: 2.2 As5: 1.9 As6: 1.4As1: 3.1 As2: 3.0 As3: 1.0 As4: 2.2 As5: 1.9 As6: 1.4
As1: 1.9 As2: 1.9 As3: 1.0 As4: 1.7 As5: 1.6 As6: 1.2As1: 1.9 As2: 1.9 As3: 1.0 As4: 1.7 As5: 1.6 As6: 1.2
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LunaLuna--C18 (2)C18 (2)

HiQHiQ silsil C18HSC18HS

Column: 4.6 mm I.D. x 150 mm;Column: 4.6 mm I.D. x 150 mm; Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=70/30;(pH=7.0)=70/30;
Flow Rate: 1.2 ml/min;Flow Rate: 1.2 ml/min; Temperature: 30Temperature: 30C;C; Detector: UV 240 nm.Detector: UV 240 nm.



C18 Column Comparison
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Increase in Hydrophobicity

BischoffProntosil-C18-ACE-
EPS

PhenomenexLuna-C18

NomuraDevelosil-ODS-MG

ShiseidoCapcel-C18-MG

YMCYMC-Pro-C18

YMCYMC-Pro-C18-RS

GL SciencesInertsil-ODS-3

NomuraDevelosil-C30

WatersXTerra-RP18

WatersXTerra-MS-C18

WatersSymmetry-C18

KYAHiQ sil C18HS

ManufacturerColumn

Note: 5 mm ODSNote: 5 mm ODS--Bonded Phases except DevelosilBonded Phases except Develosil--C30 (C30C30 (C30--Bonded), ACEBonded), ACE--EPS andEPS and XTerraXTerra--RP (PolarRP (Polar--Embedded).Embedded).

Column Size: 4.6 mm I.D. x 150 mm Length.Column Size: 4.6 mm I.D. x 150 mm Length.

Retentiv e Capacity of NaphthaleneRetentiv e Capacity of Naphthalene

Mobile Phase: CHMobile Phase: CH33OH/HOH/H22O=70/30; Flow Rate: 1.0 ml/min;O=70/30; Flow Rate: 1.0 ml/min; Temperature: 40Temperature: 40C;C; Detector: UV 254 nm.Detector: UV 254 nm.

Asymmetric Factor ofAsymmetric Factor of AmitriptylineAmitriptyline ((10% Peak Height10% Peak Height))

Mobile Phase: CHMobile Phase: CH33OH/20OH/20 mMmM KK22HPOHPO44--KHKH22POPO44 (pH=7.0)=65/35; Flow Rate: 1.4 ml/min;(pH=7.0)=65/35; Flow Rate: 1.4 ml/min; Temperature: 20Temperature: 20C;C; Detector: UV 240 nm.Detector: UV 240 nm.
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