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Recommended GC Columns
for USP Phase Classification

Comply with regulatory method requirements

United States Pharmacopeia (USP) monographs detail the methods used for
quality control of bulk drug substances and dosage form preparations. Each
method specifies a GC column type and the conditions under which

the analysis is performed.

In this guide, you'll find USP codes for the GC phases used in these methods,
and tips for selecting the right stationary phase.

Use this chart as your starting point, then turn the page for in-depth classification information

Stationary

| Phase Selection l

Method
Development

! !

Standard

Stationary phases for laboratory Determine stationary phase Polar active compounds Ultra Inert
screening, plus commonly used polarity and composition as (pesticides, phenoals, etc.) > stationary phase
stationary phases for primary specified by the standard
screenings—such as: S
L o DBSme U ¢ High-sensitivity analyses Low-bleed

ow polar: DB-5ms (GC/MS,GC-ECD,etc) ~ ——————® o hase
~ Moderately polar: DB-624 Ul Improve stationary bl
— Highly polar: DB-WAX Ul phase performance ¥ High-temperature applications ,

l (simulated distillation, = [l
triglycerides, etc.) stationary phase

Further improve your _
determination of stationary Complex separations or special — Proprietary
phase polarity and composition compounds (FAMEs, amines, etc.) stationary phase

- Agilent



Classification of stationary phases for GC columns

UspP
Classification Stationary Phase Composition

Corresponding Agilent Stationary Phase

G1 Dimethylpolysiloxane oil HP-1ms Ul, DB-1ms Ul, HP-1ms, DB-1ms, VF-1ms, HP-1, DB-1, DB-1ht, Ultra-1,
CP-Sil 5 CB, CP-Sil 5 CB Low-bleed/MS

G2 Dimethylpolysiloxane gum HP-1ms Ul, DB-1ms UIl, HP-1ms, DB-1ms, VF-1ms, HP-1, DB-1, DB-1ht, Ultra-1,
CP-Sil 5 CB, CP-Sil 5 CB Low-bleed/MS, CP-SimDist, DB-HT SimDis

G3 50% Phenyl 50% Methylpolysiloxane DB-17ms, VF-17ms, DB-17ht, DB-17, CP-Sil 24 CB

G5 >70% 3-Cyanopropylpolysiloxane DB-FastFAME, CP-Sil 88 for FAME, VF-23ms, DB-23, Select FAME, HP-88

G6 Trifluoropropylmethylpolysiloxane VF-200ms, DB-200, DB-210

G7 50% 3-Cyanopropyl 50% Phenylmethylsilicone DB-225ms, DB-225, CP-Sil 43 CB

G8 80% Bis (3-cyanopropyl) 20% 3-cyanopropylphenylpolysiloxane CP-Sil 88 for FAME, VF-23ms, DB-23, Select FAME, HP-88, CP-Sil 88

G9 Methylvinylpolysiloxane HP-1ms Ul, DB-1ms Ul, HP-1ms, DB-1ms, VF-1ms, DB-1ht, Ultra-1, DB-HT SimDis,
CP-SimDist, CP-Sil 5 CB, CP-Sil 5 CB Low-bleed/MS

G16 Polyethylene glycol (molecular weight: about 15,000) DB-WAX Ul, DB-HeavyWAX, DB-FATWAX Ul, VF-WAXms, DB-WAX, CP-Wax 52 CB,
CP-Wax 57 CB, DB-WAXetr, HP-INNOWax

G17 75% Phenyl 25% Methylpolysiloxane DB-17ms, DB-17

G19 25% Phenyl 25% Cyanopropylmethylsilicone DB-225ms, DB-225, CP-Sil 43 CB

G20 Polyethylene glycol (average molecular weight: 380-420) DB-WAX Ul, DB-HeavyWAX, VF-WAXms, DB-FATWAX Ul, DB-WAX, DB-WAXetr,
HP-INNOWax

G25 Polyethylene glycol TPA DB-FFAP, HP-FFAP, CP-WAX 58 FFAP CB

G27 5% Phenyl 95% Methylpolysiloxane DB-5ms Ul, HP-5ms Ul, DB-5ms, HP-5ms, VF-5ms, DB-5, HP-5, DB-5ht, Ultra-2,
CP-Sil 8 CB, CP-Sil 8 CB Low-bleed/MS

G28 25% Phenyl 75% Methylpolysiloxane DB-35ms Ul, DB-35ms, VF-35ms, HP-35

G32 20% Phenyl 80% Methylpolysiloxane DB-35ms Ul, DB-35ms, VF-35ms, HP-35

G35 Polyethylene glycol and diepoxide esterified with nitroterephthalic acid DB-FFAP, HP-FFAP, CP-WAX 58 FFAP CB

G36 1% Vinyl 5% Phenylmethylpolysiloxane DB-5ms Ul, HP-5ms Ul, DB-5ms, HP-5ms, VF-5ms, DB-5, HP-5, DB-5ht, Ultra-2,
CP-Sil 8 CB, CP-Sil 8 CB Low-bleed/MS

G38 Phase G1, plus a tailing inhibitor HP-1ms Ul, DB-1ms Ul, HP-1ms, DB-1ms, HP-1, DB-1, DB-1ht, Ultra-1

G39 Polyethylene glycol (average molecular weight: 1,500) DB-WAX Ul, DB-HeavyWAX, VF-WAXms, DB-FATWAX Ul, DB-WAX, DB-WAXetr,
CP-Wax 52 CB, HP-INNOWax

G42 35% Phenyl 65% Dimethylvinylsiloxane DB-35ms Ul, DB-35ms, VF-35ms, HP-35

G43 6% Cyanopropylphenyl 94% Dimethylpolysiloxane DB-624 Ul, DB-Select 624 Ul for USP 467, VF-624ms, DB-1301, VF-1301ms,
CP-1301, CP-Select 624 CB

G45 Divinylbenzene-ethylene glycol-dimethylacrylate HP-PLOT U, PoraPLOT U

G46 14% Cyanopropylphenyl 86% Methylpolysiloxane VF-1701ms, DB-1701, DB-1701P, CP-Sil 19 CB

G47 Polyethylene glycol (average molecular weight: 8,000) DB-WAX Ul, DB-HeavyWAX, DB-FATWAX Ul, VF-WAXms, DB-WAX, CP-Wax 52 CB,
DB-WAXetr, HP-INNOWax

G48 Highly polar, partially cross-linked cyano-polysiloxane DB-FastFAME, CP-Sil 88, CP-Sil 88 for FAME, HP-88, Select FAME

G50 Base-deactivated Carbowax CP-Wax 51 for amines, CP-WAX for volatile amines and diamines, CAM

G52 Polyethylene glycol (average molecular weight: > 20,000) DB-WAX Ul, DB-HeavyWAX, DB-FATWAX Ul, DB-WAX, DB-WAXetr, CP-Wax 52 CB,

HP-INNOWax

G53 5% Polyalkylfluorobenzylsiloxane

DB-VRX




Your most challenging analyses are no match for Agilent J&W Ultra Inert and low-bleed GC columns

Today's applications demand high sensitivity, reproducibility, and reliability for active compounds. Agilent J&W Ultra
Inert and low-bleed GC columns provide outstanding stationary phase inertness and low bleed for your trace-level
analyses. They are compatible with all types of detectors and suitable for challenging applied analyses.

Benefits of low-bleed columns:
— Improved mass spectrometry cleanliness and running
speed with more accurate peak recognition

— Longer column life at higher operating temperatures

— Reduced maintenance for gas-phase detectors that are
sensitive to bleed contaminants

— Less baseline noise and fewer impurity peaks

— A more stable and speedy baseline—and less aging time
after column replacement—for a more efficient workflow

Benefits of highly inert columns:
— Trace detection of active compounds

— Minimized peak tailing of active analytes
— Less instrument maintenance and longer run time

— Minimal compound loss or degradation, ensuring
more accurate quantitative analysis

Column Unique Features Stationary Phase and Temperature Range Typical Applications
DB-1ms Ul Low bleed + 100% Dimethylpolysiloxane + Common analyses
HP-1ms Ul Ultra Inert +-60t0 325/350 °C + Analyses of hydrocarbons, sulfur compounds, fragrances/flavors, phenols, and PCBs
« Pesticide residues
DB-5ms Ul Low bleed + 5% Phenyl 95% Methylpolysiloxane + Semi-volatiles
HP-5ms Ul Ultra Inert +-60t0 325/350 °C « Pesticide residues
« Screening of halides, amines, and unknown samples
« Polycyclic aromatic hydrocarbons
DB-35ms Ul Low bleed + 35% Phenyl 65% Methylpolysiloxane « Aryl chlorides, drugs, pesticides, herbicides, and polychlorinated biphenyls
Ultra Inert + 50t0340/360 °C
DB-624 Ul Ultra Inert + 6% Cyanopropylphenyl 94% Methylpolysiloxane « Volatiles
+-20t0 260 °C + Residual solvents
DB-WAX Ul Ultra Inert « Polyethylene glycol + Alcohols, solvents, food/fragrance/flavor compounds, and aromatic hydrocarbons
+ 2010 250/260 °C + Methanol, propionic acid, propylene glycol, etc.
VF-17ms Low bleed + 50% Phenyl 50% Methyl arylene siloxane « Drugs, ethylene glycol, pesticides, and steroids
+ 4010 330/360 °C + Pesticide residues
VF-1701ms Low bleed + 14% Cyanopropylphenyl 86% Methylpolysiloxane  + Pesticide residues
+-20t0 280/300 °C + PCBs and semi-volatiles
VF-624ms Low bleed + 6% Cyanopropylphenyl 94% Methylpolysiloxane + Drugs, ethylene glycol, pesticides, and steroids
+-40t0 280/300 °C + Volatile amines
VF-WAXms Low bleed + Polyethylene glycol « Genotoxic impurities
+20t0250/260 °C « Alcohols, solvents, FAMEs, food/fragrance/flavor compounds, and aromatic
hydrocarbons
DB-FastFAME  Proprietary « Amoderate content of polar + Rapid separation of saturated and polyunsaturated FAMEs (including some

stationary phase

cyanopropylpolysiloxane
+ Cross-linked
+ 40t0 250/260 °C

difficult-to-separate cis-trans isomers)

+ Compliance with AOAC, AOCS, 10C, and GB regulations and methods

CP-Volamine Proprietary + 100% Dimethylpolysiloxane + The best column for volatile amine compounds

stationary phase + MPD (multipurpose deactivation)

technology-based alkaline deactivation
+-60t0265/300 °C

DB-Select Ultra Inert + Stationary phase for USP G43 + USP 467 residual solvents
624Ul for Proprietary + 400 260 °C
<467> stationary phase
DB-FATWAX Ul Ultra Inert + Polyethylene glycol - Fatty acids, fatty acid methyl esters (FAMEs), and fatty acid ethyl esters (FAEEs)

Proprietary - 20t0250/260 °C « Reproducible separation of the fatty acid methyl esters of EPA, DPA, and DHA

stationary phase

DB-HeavyWAX

Heat resistant
Low bleed

« Polyethylene glycol
+ 4010 280/290°C

« Analyzing aromatic solvents, pyrolysis gasoline, jet fuel, etc.
+ Expanding the range of compound analyses

+ Reducing analysis time

« Decreasing residual matrix contaminants




Put Our Insight to Work for You

CrosslLab is an Agilent capability that integrates services and
consumables to support workflow success, improve productivity,
and enhance operational efficiency. In every interaction, we strive to
provide insight that helps you achieve your goals. We offer a wide
range of products and services—from method optimization and
training to full-lab relocations and operations analytics—to help you
manage your instruments and your lab for best performance.

Learn more about CrossLab at www.agilent.com/crosslab
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Perform, produce, and profit:
Agilent GC columns and supplies

Count on Agilent GC/MS columns and suppliesto
help resolve your daily analytical challenges and
ensure the timeliness and accuracy of your data.

explore.agilent.com/perform-produce-prdfit
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