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Determination of the particle size and relative light scattering intensity of
aggregates of human IgG and humanized monoclonal antibody product induced by
various stress using dynamic light scattering

Shingo Niimi

To evaluate the usefulness of dynamic light scattering for the analysis of aggregates in the

manufacturing process of monoclonal antibody and its final product, the particle size and relative light

scattering intensity of aggregates of human IgG and humanized monoclonal antibody product induced by

various stress such as stirring, increasing temperature, shaking and freeze-thaw were determined using

dynamic light scattering. It was found that 1.3% of relative light scattering intensity as the minimum

range and the range of particle size from 28.91nm to 3,000nm of aggregates induced were determined by

dynamic light scattering. These findings indicate that dynamic light scattering is useful for the in-process

control tests of aggregates during the manufacturing and evaluation tests of aggregates for final products

including the formulation and the storage. Some points well taken at the application of dynamic light

scattering are discussed from the viewpoint of its merits and demerits.
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Fig. 1 Effect of increasing temperature on the induction of

aggregates in human IgG using polypropylene tube as the

container

Human IgG solution was transferred to polypropylene tube

and incubated at 4, 25 or 37C for 1 d, or at 65C for 15 min.

The particle size and relative light scattering intensity were

measured by dynamic light scattering.

KRR AH93%, 123.9nm @ B K27, 2% & h
72, F=FIORLTWRWBAY Y IV ORMESE T
BeofEREI B SN 25CT 1 HIRAET % LB EARDR
TE—27H1,535mm > 7 b L, FBERBRICI
HTbHEoN, 65CIsH OB TIZHERDIZE AL
#528.91nm DEERIZFHFE S 17z,

Fig. 212t MEE / 7 0 —F VHARBEANC BV CTRAF
DB OF I RITTEHEZRT. 2 hu—)b
TIX6.0lnm O HE A ML S, BEMRIRBSNE
o7z, 65C100 D MBEIZ X D 1,987nm O % 4 1K A3
2.5%FE SN, 155 QM X 1 325nm O KR
12.9%%8E S 7.

Fig. 3iCHilio e b IgG 2B\ TR B LR O FE
WCRIZTERZRT. 1RHEOBHICE D, F12234.9

Control o

10 min

Relative light scattering

intensity (%)

15 min

L
100 1000

0
0.1 1 10 10000

Particle size (nm)

Fig. 2 Effect of increasing temperature on the induction of
aggregates in humanized antibody product using polypropyl-
ene tube as the container

Humanized antibody product solution was transferred to
polypropylene tube and incubated at 65C for 10 or 15 min.
The particle size and relative light scattering intensity were
measured by dynamic light scattering.
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Fig. 3 Effect of stirring on the induction of aggregates in
human IgG using glass vial as the container

Human IgG solution was transferred to glass vial and stirred
at 200 rpm and ordinary temperature for 1 or 2 h. The particle
size and relative light scattering intensity were measured by
dynamic light scattering.
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Fig. 4 Effect of stirring on the induction of aggregates in
humanized monoclonal antibody product using glass vial as
the container

Humanized monoclonal antibody product solution was
transferred to glass vial and stirred at 200 rpm and ordinary
temperature for 1, 2, 3 or 5 h. The particle size and relative
light scattering intensity were measured by dynamic light
scattering.
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Fig. 5 Effect of shaking on the induction of aggregates in
human IgG using polypropylene tube or glass vial as the
container

Human IgG solution was transferred to polypropylene tube
or glass vial and shaken at 320 or 640 rpm, and ordinary tem-
perature for 6 h. The particle size and relative light scattering
intensity were measured by dynamic light scattering.
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Fig. 6.1 Effect of shaking on the induction of aggregates in
humanized monoclonal antibody product using polypropylene
tube as the container

Humanized monoclonal product solution was transferred to
polypropylene tube and shaken at 640 rpm and ordinary
temperature for 3, 6 or 9 h. The particle size and relative
light scattering intensity were measured by dynamic light
scattering.
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Fig. 6.2 Effect of shaking on the induction of aggregates in
humanized monoclonal antibody product using glass vial as
the container

Humanized monoclonal product solution was transferred to
glass vial and shaken at 640 rpm and ordinary temperature
for 3, 6 or 9 h. The particle size and relative light scattering
intensity were measured by dynamic light scattering.
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Fig. 7 Effect of freeze-thaw on the induction of aggregates
in human IgG using polypropylene tube as the container
Human IgG solution was transferred to polypropylene tube,
frozen in the freezer at -85C and then thawed in water at
ordinary temperature. The freeze-thaw process was repeated
3,5 or 5 times. The particle size and relative light scattering
intensity were measured by dynamic light scattering.
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Fig. 8 Effect of freeze-thaw on the induction of aggregates
in humanized monoclonal antibody product using polypropyl-
ene tube as the container

Humanized monoclonal antibody product solution was
transferred to polypropylene tube, frozen in the freezer at
—-85C and then thawed in water at ordinary temperature.
The freeze-thaw process was repeated 2, 4 or 8 times. The
particle size and relative light scattering intensity were
measured by dynamic light scattering.
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