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Methods

Introduction

We report versatile, customizable, robust, low-
cost, and easily manufacturable chromatography
micro-columns (uCols) made using
thermoplastic solvent bonding and used for
rapid screening of therapeutic quality protein
purification. We compared granulocyte-colony
stimulating factor (GCSF) protein purification,
expressed using a cell-free CHO in-vitro
translation  (IVT)  system, Dbetween a
conventional 1ImL immobilized metal affinity
chromatography (IMAC) column and the
fabricated uCols ranging from 25 uL to 200 uL.
Experimental data revealed comparable purity
with a 10-fold reduction in the amount of buffer,
resin, and purification time for the uCols, with
an 80% reduction of cost.
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Figure 4. Resin solution is prepared using 1 ml of resin
and 20 ml of 20% ethanol. Resin solution is loaded into
a 10 ml syringe. A second 10 ml syringe is loaded with
20% ethanol. A) uCol Is connected to sensors and
loading syringes. B) Resin is loaded using LabVIEW
software at 0.5 ml/min. Air bubbles are flushed out
using 20% ethanol at 0.5 ml/min. C)Loaded pCols
ranging from 200 ul to 25 ul.

Figure 2. nCols extruded schematic showing Figure 3. Manufacturing process for uCols and required instruments. A)100% Ethanol 1s applied between each of the PMMA layers.
four distinct laser-cut PMMA layers, along B)Assembled PMMA layers are then placed in pre-cut silicon rubber layers. Aluminum blocks are placed below and above silicone
with luers, and PTFE frit required for a rubber. C) The assembly is then put between the two heated platens in the carver press at 80°C , for 10 minutes, with a 2,500 psi
functional uCol. applied pressure. D) Bonded PMMA layers. E) 20 um PTFE frit 1s placed in the outlet hole and luers are carefully glued using clinical
grade cyanoacrylate glue. F) Fully assembled puCols. G) Carver press. H) ) Digital Temperature Control Box I) Pressure gage for
Carver Press. J) Fully assembled puCols. [1][2]

Objective

Provide an alternative and innovative solution for
quick prototyping of pCols for process
development and optimization for affinity-based

puriﬁcation. Res U Its Table 1. Comparison of nCols and conventional 1 ml
IMAC columns. [1]

Conclusions

The reported uCols are easily customizable, robust,
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collected fractions. D) Western blots of harvest and collected
fractions. [1]
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