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Abstract

Today, magnetic nanoparticles and microparticles are used in various
medical and therapeutic applications such as MRI, tissue repair, drug
delivery, hyperthermia, and cell isolation. One of the most important cells
to isolate are lymphoid cells, because they play a very important role in
the treatment of lymphoma cancers and immunotherapy. Therefore, in
this study, B cells were isolated from PBMCs using iron oxide magnetic
nanoparticles coated with pectin. In order to isolate B cells, FITC
anti-human CD20 antibody was attached to nanoparticles using
EDC/NHS and analyzed by flow cytometry. In the next step, the target
cells are separated from others cells with nanoparticles containing
antibodies, and the rate of isolation is checked by flow cytometry.
The results of flow cytometry show that the antibody is attached to
the nanoparticles and its MFI is equal to 55. It was also found that
by staining the cells after isolation, the reaction efficiency is somewhat
reduced from 81% to 76% compared to the state without staining and
direct analysis of the cells after washing by flow cytometry. In addition,
the results showed that the appropriate amount of nanoparticles in the
reaction with cells is 50 microliters and its reduction causes a 30% loss
in the separation efficiency.
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Table 1. Characteristics of test and control tubes in the reaction between cells with nanoparticles containing antibodies.
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Table 2. The results of the VSM test of nanoparticles.

Saturation Remanence . .
. . o Coercivity Squareness ratio
Nanoparticle type | magnetization Ms | magnetization Mr
Hc (Oe) (Mr/Ms)
(emul/gr) (emul/gr)
Pure nanoparticle 92 10.4 78 0.11
Coated
. 86 10.3 95 0.11
nanoparticles

1. Squareness Ratio
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Figure 1. Measuring the magnetic properties of nanoparticles coated with pectin (MNP-Pect) and without pectin (MNP) using VSM test.
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Figure 2. TEM image of magnetic nanoparticles coated with pectin.
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Figure 3. Flow cytometry histogram of nanoparticles coated with pectin containing antibody and without antibody.
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Figure 4. Flow cytometry histogram of separating target cells with nanoparticles containing antibodies (charts a, ¢ and e are control
samples and samples b, d and f are test samples). Samples a and b are stained and then analyzed with a flow cytometry device.
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Table 3. Flow cytometry results in 2 different amounts of nanoparticles contain antibodies.

amount of nanoparticles
(microliters)
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