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Principle of SEC-MALS

Evaluation of aggregates is indispensable for the quality test of antibody drugs. Absolute molecular weight
distribution, mean absolute molecular weight, and radius of gyration of macromolecules are determined by
SEC-MALS without constructing a calibration curve. In this report, aggregates were prepared by heating the
human IgG antibody, and the molecular weight of the aggregates was determined by SEC-MALS.

SEC-MALS Analysis under GMP
－Molecular Weight Determination of Aggregates －

Detection photodiode

Absolute molecular weight (Mw) and
radius of gyration (rg) are calculated from
concentration (measured by RI) and light
scattering intensity (measured by MALS).

【MALS】

Glutamate dehydrogenase
(Mw：2.887×105 g/mol)

Lactate dehydrogenase
(Mw：1.381×105 g/mol)

Enolase (Mw：8.309×104 g/mol)

Myokinase
(Mw：2.462×104 g/mol)

CyochromeC
(Mw1.342×104 g/mol)

IgG Monomer
(Mw：1.564×105 g/mol)

IgG dimer
(Mw：3.032×105 g/mol) IgG Monomer

(Mw：1.478×105 g/mol)

IgG aggregate
(Mw：3.436×106 g/mol*)

Retention time （min）

Zimm plot

Flow cell

Refractive Index (RI) detector for 
measuring concentration

Multi Angle Light Scattering
(MALS) detector:
Scattered light is detected by
18 photodiodes.

BSA Monomer
(Mw：6.426×104 g/mol)

BSA Dimer
(Mw：1.337×105g/mol)

BSA trimer
(Mw：2.178×105 g/mol)

Analysis of BSA (For MALS calibration)

【MALS calibration】
Alignment is calibrated by correcting the
delay of peak elution between 2 detectors.
Normalization is performed by correcting 
the difference of light scattering intensity.
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SOP：Operation and maintenance method of SEC‐MALS (SOP No. NME18700)

Retention time （min） Retention time（min）

Retention time （min）

IgG ｔｒimer
(Mw：4.909×105 g/mol)
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angle：θ

Analysis of Antibody 

Analysis of Molecular Weight Markers Analysis of Antibody Aggregates 
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Molecule

Slope = A2

(Extrapolated)

*The calculated Mw is larger 

than the estimated exclusion 
limit (1.0×106 g/mol) of SEC.


