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INTRODUCTION: In the past, the role of customised and tailored formulations has been largely underestimated in the field of biopharmaceutical product
development. An advanced formulation strategy can significantly protect and stabilize the molecular integrity of the biomolecule and thus strongly improves the
product leading to significant customer benefits. The growing and increasingly competitive biopharmaceutical market requires individual solutions, particularly for
better product stability and prolonged shelf life. This Mini-Review focuses on the role of advanced formulation strategies and specifically introduces the enabling
amino acid-based Stabilizing and Protecting Solutions (SPS®) technology platform.

Missed opportunities in formulation development

Formulation stability
impacts costs in many ways



We analysed 51 recently approved biopharmaceuticals.



96 % required refrigerated storage (2 °C - 8 °C). Only 2 (both lyophilized)
could be stored at room temperature (< 25 °C).



Of the products stored refrigerated, only 28 % could be stored at room
temperature for a defined period of time and only 8 % could be stored at
room temperature for >1 month.

General storage temperature

Potential of advanced formulations
 Short development processes
 Meeting specific needs, e.g.
 Storage at elevated temperature
 High concentration
 Liquid formulation
 Shortened re-suspension of lyo
products
 Reduction of viscosity and better stability
 Providing freedom to operate
 Extra patent protection
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The SPS® Formulation Technology Platform
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Stored by refrigeration temperature 2°C - 8°C
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 Excipients listed in pharmacopoeias (USP,
EP, JP)
 Many excipients also listed as inactive
ingredient by FDA
 Excipients easily sourceable
 Formulations easily adaptable to specific
target molecules and needs
 Used for dry and liquid formulations
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Example: Advanced formulations for mAbs in psoriasis
Cosentyx® (secukinumab)

Taltz® (ixekizumab)

Siliq® (brodalumab)

Novartis

Eli Lilly

Valeant

Shelf life,
18 months shelf life, refrigerated at 24 months shelf life, refrigerated at
storage and 2–8 °C
2–8 °C;
handling
In EU Taltz® may be stored
unrefrigerated for up to
5 days at ≤ 30 °C

24 months shelf life, refrigerated at
2–8 °C;
In US Siliq® may be stored
unrefrigerated for up to
14 days at room temperature ≤ 25 °C
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SPS® IN GENE-TO-VIAL PROCESSING
The SPS® Formulation
Rational Design Approach

SPS®-based stabilization
leads to less aggregates

 SPS® database
 Excipient library
 Design matrix approach

SPS® improves high concentrated
antibody formulations
Aggregate Formation of Trastuzumab (200 mg/mL) in Liquid
Formulation after 21 days at 30 °C
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Dynamic Viscosity of Trastuzumab (200 mg/mL) in
Liquid Formulation
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CONCLUSION: The better product quality achieved by SPS® included in gene-to-vial processing
and manufacturing supports the manufacturer to realise significant competitive advantages in
the market.
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