
 

 

Live Webinar Q&A Sheet: 

Automation of Biologics Formulation Preparation and Stability Studies 

The recorded webinar may be viewed from the Wyatt DLS webinars page. These 
questions were submitted by live viewers. Additional information on MALS, 
FFF, and Biotherapeutics may be found on Wyatt’s web Library under webinars, 
application notes, featured publications and bibliography, as well as on the 
corresponding Product page and Theory page of our web site. Additional 
information on the use of automation to accelerate formulation development can 
be found at Freeslate’s Learning Center. 

Please contact info@wyatt.com with any additional questions on DLS and please 
contact Russell Burge, russell.burge@freeslate.com with additional questions 
regarding automated formulation development.  

 

Q:  Have you compared any of the results obtained with the automated BFP system to 
those obtained with a non-automated system? 

A:  Yes, Freeslate will soon publish an application note which shows 
comparability of studies using manual methods vs. Freeslate automation tools. 
Please check the website www.Freeslate.com.  

 

Q:  How long does it take to perform such studies? 

A:  First Freeslate case study: about 8 hrs of attended and unattended 
operation. Second Freeslate case study: attended operation - 5 hrs for 
formulation, 3 hrs for T0 and 1 hr for the analyses of the stressed samples. 
Unattended operation - 2-5 hrs for formulation, 0.5 hr. for all aliquoting and 
diluting. For analyses, this is highly dependent on the methods i.e. number of 
replicates and run times. Estimate is 8 hrs for a data like our T0, not including 
HPLC acquisition times. 
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DynaPro Plate reader: typical scan time of a fully loaded 384 well plate varies 
from ~ 1.5 – 4.5 hours, depending on the application. 

 

Q:  Have you evaluated the use of the DynaPro and Freeslate systems for vaccine 
formulation development? Some of the formulations contain very low concentrations of 
antigens or polydisperse mixtures of antigens, and in some cases cellular debris. Do you 
envision that these two technologies would be applicable in vaccine development as well 
as biologics? 
 

A: Vaccines tend to very greatly in their content and therefore each case 
should be considered separately. For example, the presence of micron-sized alum 
adjuvants in some vaccines makes any light scattering analysis impossible. 
Cellular debris may have a similar effect. As mentioned, in some vaccines the 
antigens are present at extremely low concentrations, below the limit of DLS and 
perhaps at or below the limit of some other techniques supported by the 
Biologics Formulation Platform.  

Polydisperse mixtures of antigens (‘multivalent vaccines’) may be good 
candidates for formulation development based on DLS and BFP, if the antigens 
are fairly similar in size and large adjuvants are not present. Certainly in such 
cases aggregation would be straightforward to pick up in DLS as evidenced by 
overall size distribution increases, as well as changes in viscosity, spectral 
signatures, etc. Vaccines based on protein-polysaccharide conjugates, viruses, 
virus-like particles and other relatively pure and homogeneous antigens should 
be quite amenable to these methods as long as their characteristic signals are not 
overwhelmed by additives. 

At this time, Freeslate systems are being used in quite a few vaccine formulation 
development laboratories with the DynaPro DLS Plate Reader as part of the 
integrated solution. These laboratories have seen success in the implementation 
of automation in their workflows. Please visit Freeslate.com to view a webinar 
describing work done by scientists at Sanofi-Pasteur using the Freeslate Biologics 
Formulation System. 

 

Q:  What flexibility is there in handling DLS data analysis in the Freeslate tools, for 
example, in an experiment measuring D1 as a function of different formulations and 
concentrations? 
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A: D1 (kD) analysis was only recently incorporated into the DYNAMICS API 
utilized by Freeslate to integrate DLS measurements into LEA, so while the 
current version of LEA does not support this analysis, it should appear in future 
versions. 

 

Q:  How does one make sure that mixing of viscous solutions in small volumes is 
complete when using a robotic system? 

A: Freeslate automation systems have orbital shakers and magnetic stirring 
stations that can ensure solutions are well mixed after liquid compounding steps 
are completed using the liquid handling components. 

 

Q:  What is the skill level necessary to perform an automated study like this? 

A: Advance analytical, formulation, and automation skills are required to 
perform the entire study. A single scientist would have to possess understanding 
of the software and hardware and preferably have some automation experience 
to plan and execute such as study. However, once a system manager sets up the 
study, the performance of any portion of the study can be easily delegated to one 
or more analysts. 
   

Q:  Please explain the advantages of the LEA software? 

A: LEA software supports all stages of research and development activities in 
the laboratory. From experimental design to collection and analysis of data. All 
information collected from dispensing to analytical results are deposited into one 
database and can be searched according to the vial rack ID. The database is 
searchable and allows for the efficient retrieval, analysis, and reporting of all 
findings. The LEA software significantly reduces the time spent on note-booking 
and secondary container labeling, which positively impacts both productivity 
and the integrity of the final results. 

 

Q:  Can you discuss the concentration sensitivity when doing kD (D1) measurements. 
Do we need to correct for viscosities? 

How does the DynaPro account for increased viscosity in highly concentrated 
formulations as the hydrodynamic properties of the solvent also change? Is this also 
accounted for when calculating static light scattering in terms of B22? 
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A:  Concentration sensitivity: Since D1 is a first-order coefficient of 
concentration in the series expansion of the diffusion coefficient Dt(c), 
measurements should be taken in the concentration range where the relationship 
between Dt and c is substantially linear. For typical protein formulations with 
ionic strength above the equivalent of ~ 50 mM NaCl, that would be from ~ 0.5 
mg/mL up to 10 or 15 mg/mL. Any lower and there will be no measurable 
deviation from a constant value Dt(0), and at higher concentrations the 
relationship is non-linear, necessitating higher-order corrections. Substantially 
attractive interactions often tend to become non-linear at lower concentrations 
than substantially repulsive interactions due to the formation of reversible 
aggregates.  

At lower ionic strengths, long-range charge-charge interactions tend to be quite 
appreciable and so lower concentrations are required in order to remain in the 
linear range under such conditions. For the most accurate analysis, the fits of 
data to a linear regression should always be monitored to assess if conditions 
remained in the linear range of D(c). Alternatively, the data could be fit to a 
higher-order polynomial. DYNAMICS only supports linear fits. 

Viscosity: Viscosity related to formulation excipients should certainly be 
accounted for in order to obtain correct diffusion coefficients and hydrodynamic 
radii. However, inspection of the equation Dt(c)=D0(1+D1c+…) shows that solvent 
viscosity is not needed to determine D1.  

In terms of viscosity changes related to protein-protein interactions, recall that by 
definition D1 = 2B22M–v+ζ1 where B22 is the osmotic virial coefficient, v is the 
specific volume and ζ1 the first-order coefficient of friction. The latter term 
accounts for changes in viscosity due to concentration. Viscosity does not impact 
B22, a thermodynamic parameter. Therefore D1 by definition incorporates 
viscosity changes related to interactions. See the next question for analysis of 
highly concentrated protein solutions. 

Viscosity does not impact B22, a thermodynamic parameter determined by static 
light scattering. 

 

Q:  Can the plate reader function up to 500 mg/mL? 

A:  High concentrations: There is no problem at all in taking DLS data at 500 
mg/mL of protein with the DynaPro Plate Reader, as long as the sample is 
reasonably well-behaved and does not precipitate.  
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While it is generally possible to carry out DLS measurements at high protein 
concentration (as long as the sample does not precipitate), any analysis of such 
data is semi-quantitative at best. The theoretical representation of higher-order 
thermodynamic and hydrodynamic effects is poorly understood, and would 
certainly require terms well beyond D1, e.g. Dt(c)=D0(1+D1c+ D2c2+ D3c3+…) with 
corresponding higher-order thermodynamic and hydrodynamic factors 
contributing to each coefficient.  

This question is the topic of current research, and while the data interpretation is 
as yet unclear, initial studies such as those by Neergard et al. do indicate the 
potential value of such measurements. 

 

Q:  How large are the data files when you read a whole 384-well plate? How well does 
DYNAMICS run with so much data?   

A: With three replicate measurements per well, about 16 MB, and with 5 
acquisitions per well, 30 MB. This is not a problem for DYNAMICS. If you add 
significantly more data, e.g. by acquiring the entire plate with multiple 
repetitions at multiple temperatures, you will see a decrease in processing speed 
with the current version of the software (7.1.9), though the next version (7.4) 
improves performance noticeably.  
 

Q:  How many replicates are required per sample to differentiate between big 
aggregates and dust particles? 

A: DLS does not ‘know’ the chemical composition or morphology of the 
particles it is measuring, only their diffusion behavior. A large aggregate and a 
dust particle could have identical diffusion coefficients and identical 
hydrodynamic radii with no means of differentiation by DLS. 

 

Q:  Is it possible to determine multiple conformation or unfolding changes in a single 
solution? Is this orthogonal to data obtained via Differential Scanning Calorimetry? 

A:  DLS and DSC are quite complementary in assessing conformational 
changes. DSC provides evidence of ‘something’ happening at specific 
temperatures, but other information, obtained, e.g., by CD, FTIR or Raman 
spectroscopy, is needed in order to confirm that the DSC signal is in fact related 
to a conformational change. 
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DLS provides direct evidence of a conformational change that manifests as a 
change in Rh with no change in count rate, but there are certainly many types of 
conformational change that result in little or no impact on Rh and these cannot be 
seen directly in DLS. In many instances a change in conformation is accompanied 
by aggregation (seen as an increase in both size and count rate) and so indirect 
evidence is provided. 

 

 

Q:  What's the sensitivity of using UV/Vis and plate reader to determine turbidity? 
In comparison to Nephelometer? 

A:  There is no direct comparability between the nephelometer and UV/Vis 
turbidity measurements, due to the differences in how the data are collected for 
each method. Freeslate does have a comparative study published in an 
application note (please visit Freeslate.com) which shows data collected using 
the Freeslate visual inspection station and a HACH turbidimeter on a set of mAb 
formulations. 

 

Q:  How long have DLS plate readers been commercially available? 

A: The first DLS plate reader model was offered by Protein Solutions in 2003. 
Wyatt Technology acquired Protein Solutions in 2004, and proceeded to improve 
the engineering, performance and robustness of this product in order to make it 
commercially viable. The Wyatt DynaPro Plate Reader is the only commercially 
available DLS plate reader. 
 

Q:  Can we measure protein solution modulus with DLS? 

A:  DLS is not the optimal technique for measuring solution modulus. 
Ultrasonic shear rheology will provide a more reliable and accurate analysis. 
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