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Abstract:
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Monoclonal antibody (mAb) based therapeutic drugs have been the fastest growing sector of the 
biopharmaceutical industry. Understanding and controlling the viscosity of concentrated mAb 
formulations are very important for the productions and delivery methods. In order to understand the 
viscosity change of one mAb, which is named mAbG, in different solvent conditions, D33 is used to 
measure the solutions structures of mAbG with different concentrations and at different salt conditions. 
Some of SANS patterns of mAbG are shown in Figure 1. By analyzing the data carefully, it is observed 
that by adding salts (50mM Na2SO4), it can cause mAbG to form dimers. The fitting results also indicates 
that the dimer form extended structures. Further SANS analysis show that there is an attraction 
between these dimers so that the large transient protein network can be formed in concentrated 
protein solutions that can cause the dramatic increase of the viscosity.  

We also studied the short-time self-diffusion coefficients shown in Figure 2. Our results indicate that 
adding salts drive the formation of dimers consistent with the results obtained by SANS data. As a result, 
the moving unit of proteins moving inside the solutions after adding salts can be considered to be 
dimers. These dimers form large loosely connected network.  

Hence, combining with D33 (SANS) and IN15 (NSE), we have a comprehensive physical picture of the 
microstructure and dynamics of mAbG protein solutions. Our study together with other experimental 
information has been published in 2016.[1] 
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Figure 1. SANS data of mAbG at different concentrations without additional salts (a) and with 50mM 
Na2SO4 (b). The results are published in Ref. [1]. 

 

 

Figure 2. Short-time diffusion coefficients of mAbG at different concentrations without additional salts 
(a) and with 50mM Na2SO4 (b) measured by IN15. The results are published in Ref. [1]. 

 


