
How to Stop Talking About Lyobeads
and finally use them to permanently 
slay runaway cold-chain costs

RECENT BREAKTHROUGHS IN 
DISCRETE DROP TECHNOLOGY 
OPEN UP NEW POSSIBILITIES 
FOR LOWER DOSING/DISPENSING

• A re-examination of lyophilization 
 technology is now warranted

• Cost, supply-chain, and environmental
 priorities have shifted

• Lyophilization technology has evolved 
 in the past five years
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The Early Promise of Lyobeads
Five or six years ago, there was a flurry of 
interest among researchers and pharmaceutical 
manufacturers regarding the use of lyophilization 
(freeze-drying)—especially for large molecules 
and APIs. By 2019, many teams within big pharma 
had adopted Lyobeads for use in applications 
such as medications for cancer, RA, asthma, 
MS, immunodeficiency, and plaque psoriasis.
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1 Greater Product Stability
Longer storage duration and tolerance 
for higher temperatures for both 
end-products and intermediates. Improved 
shelf-stabilization for hydrolytically unstable 
or fragile formulations.

Minimization of Cold-Chain Logistics
Ability to reduce or eliminate refrigeration 
at various steps of the delivery chain along 
with rigorous custody validation, etc.

Cost Reduction
Beyond reducing the need for expensive 
cold-chain/custody protocols, supplying 
APIs and pharmaceuticals in non-liquid form 
provided many additional opportunities to 
generate savings in production, packaging, 
delivery, and storage.

Some key benefits promised 
from lyophilization included:



The Early Drawbacks
While certain applications found immediate and 
compelling motivations to adopt Lyobead processes, 
certain technical and logistical challenges 
discouraged others. 

In the 2010s, these drawbacks included:

• Risk of exploring an unproven protocol

• Need to invest in specialized capabilities
 and equipment

• Contamination risks

• Practical limitations in dosing/dispensing 
 technology

Over the last several years, advances in the technology 
and a dramatic shift in corporate priorities—coupled 
with the hard-learned realities of a global pandemic—
have completely shifted the conversation around 
lyophilization. Today’s new developments are worth 
understanding to decide, with up-to-date information, 
whether or not it makes sense to take a fresh look.

Here’s some of what has changed in the interim:

New Business Realities
As we enter the third year of the COVID-19 pandemic, 
the global supply chain has been thrown into chaos. 
At the same time, the need for moving critical 
medicines, vaccines, and APIs is more urgent than 
ever—to ever more challenging destinations. That 
means issues like product stability and temperature 
tolerance have taken on new importance.

Today, environmental concerns are also at the fore, 
giving priorities like packaging and weight reduction 
unprecedented attention. By 2021, the pharmaceutical 
cold chain logistics industry was estimated to 
be spending $10.6 billion in transportation costs 
and $4.4 billion in packaging-related expenses. 
Reducing the need for refrigerated vehicles and 

the environmentally-notorious packaging materials 
required for cold-chain products can offer companies 
attractive environmental gains.

Cost pressure remains a perennial priority, prompting 
researchers and manufacturers alike to seek out new 
ways of reducing spoilage/waste, and extending the 
life of their APIs and products.

Labor and training shortcomings, too, are realities 
confronting today’s laboratory and healthcare 
profession. Lyobeads can provide ways to reduce 
pipetting steps and simplify protocols for end users.

New Technical Developments
In addition to having had several more years of proven 
commercial-scale operation, lyophilization has evolved 
in order to address the needs of highly-specialized 
applications. For example, advanced dispensing 
solutions that go beyond traditional limits to satisfy 
2-30uL requirements are making practical to open the 
technology to additional precision-driven applications. 
These dispensing advances help produce consistent, 
highly-spherical Lyobeads that make sense 
economically and technically. 

These same advances are delivering timely flexibility 
in the preparation of pharmaceuticals, including:

• Variable Dispensing Protocols Using a Single Device 
 Simplifying protocols and optimizing lyophilized 
 APIs to enable “pick and place” compounding 
 and manufacturing

• More Efficient Production with Reduced 
 Contamination Risks 
 Non-contact, low-volume dispensing at higher
 speeds that also accommodate target volumes

• Direct Scalability in Processes Between the 
 Benchtop and Production 
 Dispensing with direct scale-up and validation 
 to production volumes

For further information in assessing whether your current application could 
benefit from today’s lyophilization advances, visit our website, www.biodot.com, 

or begin a conversation with one of our experts, by calling +1 (949) 440-3685. 


