Accepted Manuscript

Thermo-Optical Protein Characterization for Straightforward Preformulation
Development

Randy Wanner, Dennis Breitsprecher, Stefan Duhr, Philipp Baaske, Gerhard Winter

PII: S0022-3549(17)30438-0
DOI: 10.1016/j.xphs.2017.06.002
Reference: XPHS 844

To appearin:  Journal of Pharmaceutical Sciences

Received Date: 27 March 2017
Revised Date: 31 May 2017
Accepted Date: 6 June 2017

Please cite this article as: Wanner R, Breitsprecher D, Duhr S, Baaske P, Winter G, Thermo-Optical
Protein Characterization for Straightforward Preformulation Development, Journal of Pharmaceutical
Sciences (2017), doi: 10.1016/j.xphs.2017.06.002.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.xphs.2017.06.002

Thermo-Optical Protein  Characterization for  Straightforward

Preformulation Development

Randy Wanner'*, Dennis Breitsprecher?, Stefan Duhr?, Philipp Baaske?, Gerhard Winter®
'Ludwig-Maximilians-Universitdt Miinchen, Department of Pharmacy, Pharmaceutical
Technology and Biopharmaceutics, Butenandtstr. 5, 81377 Munich, Germany

’NanoTemper Technologies GmbH, Floessergasse 4, 81369 Munich, Germany

*corresponding author: randy.wanner@cup.uni-muenchen.de

Abstract

The determination of protein unfolding and aggregation characteristics during preformulation
is of major significance for the development of biopharmaceuticals. The aim of this study was
to investigate the feasibility of a new immobilization- and label-free thermo-optical approach
as an orthogonal method for material and time saving early formulation and drugability
screenings. In the experimental setup used, changes in the intrinsic tryptophan fluorescence
of the protein were measured during IR-laser induced heating of the samples. This
temperature increase leads to characteristic fluorescence changes over time, which can be
attributed to separable effects of protein unfolding, aggregation, and precipitation, depending
on the stability of the respective formulation. The obtained signals were compared with data
from forced degradation- and thermal stability measurements, and correlated well both with
the aggregation propensity, as well as with the reversibility of unfolding in different
formulations. These results, gathered with only 4 pL sample volume and 150 s measurement
time per formulation, demonstrate potential for general applicability in rapid candidate and

formulation selections.
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