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Abstract
Miniaturization of columns for liquid chromatography has greatly enhanced its sensitivity and resolution.
This protocol describes the fabrication of fused silica capillaries with frits and their packing with
chromatography media for high-resolution, high-capacity separations suitable for mass spectrometry.

Reagents
Column fritting: Polyimide-coated fused silica capillary from Polymicro by Molex, via Thermo \(Polymicro
part number), labeled by outer and inner diameters: 360/25 μm \(TSP025375) 360/30 μm \(TSP030375)
360/50 μm \(TSP050375) 360/75 μm \(TSP075375) KASIL 1 \(K silicate) from PQ Corporation
Formamide from Sigma \(# F9037-100) MS-grade acetonitrile from Fisher \(#A955-212) MS-grade water
from Fisher \(#W6-4) Column packing: Chromatography material Acetone from Fisher \(#A929-1) MSgrade acetonitrile from Fisher \(#A955-212) Methanol from Honeywell via VWR \(#BJLC230-2.5)

Equipment
Fused silica diamond cutter tool Vortex mixer Optical microscope Heating block Nanoscale liquid
chromatograph Scholander chamner, eg pressure bomb 3 mm magnetic stirring bars from Sigma \
(#Z328839) Magnetic stirrer Glass vials Capillary glass polishing station \(ESI Source Solutions)

Procedure
Column fritting: 1. Pre-heat the block to 95 °C. 2. In a clean Axygen tube mix 170 μl K silicate with 30 μl
formamide. 3. Vortex and incubate for 5 minutes at room temperature. 4. Use cutting tool to cut a piece of
silica capillary corresponding to the desired column bed length + 20 cm. 5. Keeping the capillary almost
horizontal, dip the stripped end into the silicate solution until the liquid fills in the capillary \(15-30
seconds). 6. Position the liquid-filled end of the capillary under the heating block and incubate for 8 hours
at 95 °C to polymerize silicate. 7. Mount the capillary on the liquid chromatograph so that the solvent
flows from the open end towards the fritted end of the capillary. Flush the capillary with 20 column
volumes of 50% acetonitrile and 0.1% formic acid in water. 8. Visually check for polymerization \(frit) at
the edge and cut the frit to approximately 1 mm \(Figure 1). 9. The fritted capillary end is polished using
the glass polishing station Column packing: Preparation: Transfer 5-10 mm3 of bulk material in a clean 2
ml glass vial and resuspend in 1 ml methanol. Wash the material by letting it settle by gravity, removing
solvent, and resuspending the material in 1 ml of clean methanol. Wash total 3 times. 1. In a clean glass
vial, dilute 1:10 the bead suspension in carrier \(acetonitrile, acetone or methanol). We use acetone for
columns with high backpressure given its relatively low viscosity. Add a magnetic stir bar and transfer
into the pressure bomb. Make sure that the stirring is sufficient to maintain the particles in suspension. 2.
Mount the fritted capillary. Slide the capillary to reach the bottom of the glass vial and then pull it back up
7-8 mm. Tighten fittings and bomb mount. 3. Pressurize at 500 psi. Check for flow. Progressively increase
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the pressure to 1000 psi. 4. Fill the desired column bed length + 5 cm. 5. Mount the column on the LC and
flow at 80% organic solvent \(using the appropriate flow rate) until the pressure trace is stable.
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Figures

Figure 1
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Polished fritted capillary end 4X (optical transmission microscope)
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