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Abstract: Lyophilization, also known as freeze-drying, is a widely used method to stabilize various pharmaceutical drugs including small molecules, peptides, proteins, and oligonucleotides. Lyophilization is a complex and expensive process. The
development of process parameters is dependent on the determination of various factors like temperature, pressure, freezing, glass transition, etc. The entire process of freeze-drying may require up to 240 hours depending upon the formulation.
Traditionally there are three steps in the freeze-drying process: freezing, primary drying, and secondary drying. We have developed a two-step process that requires minimum optimization and produces a lyophilized product equivalent to the one
produced with a conventional three-step cycle. We have successfully used this rapid lyophilization cycle for several candidate molecules including a therapeutic antibody. Data presented here clearly show that this alternative rapid and efficient
lyophilization process is widely applicable, requires minimal effort to optimize, and requires less time to freeze dry, making the lyophilization process easily scalable and more cost-effective. The equivalency of the lyophilized product utilizing these two
methods of freezing drying process was determined by analysis of cake appearance, cake structure as seen by SEM, reconstitution time, and product-specific accelerated stability evaluation.
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Lyophilization Cycle: Parameters
Conventional Lyophilization Cycle A rational approach will reduce the lyo cycle time, money, SDS-PAGE
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Microscopic cake structure
Results

SEM photographs of the cakes (middle section)
MDSC analysis to evaluate Tg’

Conventional Lyo

Key Conclusions:

1. We have developed a rapid and efficient lyophilization cycle that requires
s minimum optimization
% 2. Accelerated stability data indicate that this process is equivalent to the
oo g conventional lyophilization cycle
E 3. This process has been applied to several therapeutic molecules including

antibodies and small molecules, reducing the lyo cycle time (in some cases,
reducing the time from 87 hrs to 27 hrs), money, and keeping the stability
4, This process is scalable to cGMP production scale lyophilizers
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