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The goal of our research was to understand the impact of individual antibody-drug 

conjugate (ADC) components on protein stability and aggregation, and to identify factors that 
make the ADC more susceptible to aggregation when compared to the unconjugated antibody 
(mAb). Trastuzumab-DM1 and trastuzumab were dialyzed in the commercial formulation (5.5 
mM histidine buffer with 20 mg/ml trehalose and 0.09 mg/ml tween 20 pH 6.0). Thermal stability 
and aggregation was assessed using differential scanning calorimetry (DSC), concomitant 
Raman spectroscopy and dynamic light scattering (DLS), near and far-UV circular dichroism 
spectroscopy and intrinsic tryptophan fluorescence. DSC thermograms showed that the Tm1 for 
the ADC was ~3°C lower than that of the mAb and the Tm2 for the ADC was only 0.4°C lower 
than that of the mAb. A change in apparent melting temperature from DSC was observed as a 
function of heating rates ranging from 60 to 250°C/hour. For the CH2 domain unfolding 
transition (Tm1), the ADC had a significantly lower energy of activation than the mAb, however 
for the Tm2 transition; energies of activation were comparable for the ADC and the mAb. 
Conjugation of drug and linker to the antibody did not change the secondary and tertiary 
structure of the protein. However, the thermal stability of antibody was reduced in the ADC; an 
onset temperature of 50°C was observed for the ADC as compared to 70°C for the 
unconjugated antibody. Infrared spectroscopy confirmed the presence of intermolecular beta 
sheets in the aggregated ADC and antibody samples. The kD values and B22 values were less 
positive for the ADC, indicating reduced intermolecular repulsions between ADC molecules 
when compared to the parent antibody. Attaching hydrophobic drug and linker moieties onto the 
antibody lowered the thermal and colloidal stability and increased the aggregation propensity of 
the ADC. 


