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Abstract

The manufacturing process of antibody drugs comprises two main stages: the upstream process for antibody cultivation and the
downstream process for antibody extraction. The domestic bio industry has excellent technology for the upstream process. However,
it relies on the technology of foreign countries to execute downstream process such as affinity chromatography. Furthermore, there
are no domestic companies capable of producing the equipment for affinity chromatography. High gradient magnetic separation
technology using a high temperature superconducting magnet as a novel antibody separation and purification technology is
introduced to substitute for the traditional technology of affinity chromatography. A specially designed magnetic filter was
equipped in the bore of the superconducting magnet enabling the continuous magnetic separation of nano-sized paramagnetic beads
that can be used as affinity magnetic nano beads for antibodies. To optimize the magnetic filter that captures superparamagnetic
nanoparticles effectively, various shapes and materials were examined for the magnetic filter. The result of magnetic separation
experiments show that the maximum separation and recovery ratio of superparamagnetic nanoparticles are 99.2 %, and 99.07 %,
respectively under magnetic field (3 T) and flow rate (600 litter/hr).
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Fig. 2. Optical microscope images of STS304 (a)100 mesh,
(b) 200 mesh, and (c) STS430 350 mesh.
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Fig. 3. The result of vsm (a) STS430 ferromagnetic mesh,
(b) STS304 nonmagnetic mesh.
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. : Ferromagnetic 350mesh = 40x40 mm, 20x40 mm
. : Nonmagnetic 300mesh = 100x127 mm,
I : Nonmagnetic central axis & 1.6 mmd.

Fig. 4. Magnetic filter (a) staked type filter, (b) wound type
filter manufacturing, and (c) wound type filter

Fig. 5. SEM image of superparamagnetic nano particles.
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TABLE 1
RESULT OF MAGNETIC SEPARATION.
: Concentration Cleaning .
Filter Filter - SDoIIIllJJttif)Cliﬁ Flow of the Separation Solutio_n Recovery Sepatl;atlon
Material Gap Filter Structure Concentration Rate Separated Rate (%) (Recoveries) Rate (%)  Recover
(mesh) (L/h) Solution ) Concentration ° OVery
(mg/mf) Ratio (%0)
(mg/ml) (mg/ml)
Ferro 350 Stacked 0.04933 600 0.00447 90.66 0.03484 89.33 98.53
Ferro 350 Wound 0.04955 300 0.00433 91.25 0.0634 81.05 88.83
Non 100 Stacked 0.04944 600 0.00821 83.38 0.026 80.23 96.23
Ferro 350 Wound 0.00415 300 0.00032 92.2 0.00276 55.22 59.9
Non 200 Stacked 0.04881 600 0.00523 89.27 0.00986 84.84 95.05
Ferro 350  Stacked+Wound 0.0478 150 0.00403 91.55 0.02571 90.7 99.07
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