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Background and Importance

 Protein drugs are widely used in hospitals for treating cancer
and immune diseases

« Manual reconstitution introduces risks of human error,
variability, and handling stress on proteins’

« Silicone oil can be introduced from syringes or closed system
transfer device

Automated reconstitution offers improved safety, and reduced
workload. Studies suggest that robotic compounding provides
comparable/improved quality compared to manual preparation?

Why is this important for hospital pharmacists?
v Reduces risk of protein degradation
v Supports better patient safety

Aim and Objectives

Aim: To evaluate automated vs. manual
reconstitution of protein drugs and assess their
impact on drug stability

Objectives: Compare five reconstitution methods
(manual vs. four robotic programs)

Materials and Methods
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Protein drugs tested (supplied by EFPIA partners):
« A (Nanobody, liquid)
« B (Bispecific antibody, lyophilized)
« C (Nanobody, lyophilized)
« D (Bispecific antibody, lyophilized)
Reconstitution methods compared:
v Manual reconstitution (Uppsala, Barcelona)
v Robotic Grifols Kiro Oncology (Fast, Slow3/10, Wave)

Analyses performed:

-> Visual inspection for foaming & air bubbles

-> Dynamic Light Scattering (DLS) for for nanometer
particle distribution

-> Flow Imaging Microscopy for subvisible particles
-> Size-Exclusion Chromatography for aggregate
formation and monomer loss
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Particle Formation:
« No clear advantage of one robotic method over another.
- Protein characteristics (formulation, vial design) mattered
more than the reconstitution method
Stability:
« No major impact on protein aggregate formation and
monomer loss was seen across different methods
» Wave-based reconstitution showed slightly gentler handling
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For challenging drug formulations, where lyophilizates form a
gel-like cake on the vial wall, verifying dissolution without visual
inspection is challenging. Fully automated robotic systems
may struggle with these formulations

Conclusion and Relevance

v Automated reconstitution is a viable alternative to manual
preparation in hospital settings

v Protein formulation and vial design impact stability more
than reconstitution method. The volume of the injection
solution relative to the container may cause sloshing, leading
to air entrainment and potential hydrodynamic stress on the
drug solution previously seen in syringes 3

v Silicone oil can be introduced from siliconized rubber
membranes during IV preparation. Keeping vials upright
minimizes this risk manually but is not feasible in robotic
systems. However, this contribution may be negligible
compared to the syringe plunger and CSTD
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What does this mean for hospital pharmacists?

+ Robotics may improve safety and efficiency in aseptic drug
preparation

+ Possibility to choose reconstitution methods based on
protein formulation factors

¢ Further optimization and training are required for robotic
systems in hospital pharmacies

B 0\’ RealHOPE
3

Real World Handling of Protein Drugs
= Exploration, Evaluation & Education

This work has received support from the EU/EFPIA Innovative Medicines Initiative 2 Joint Undertaking (RealHOPE grant n° 101007939). Content of this

poster reflects only the author's view and the JU is not responsible for any use that may be made of the information it contains.

) efpia [l ==




