Unlocking the Power of Lyo-Beads:
Advantages Over Traditional Lyo-Cakes

Background

Lyophilization has long been a cornerstone of reagent stabilization, particularly in molecular
diagnostics (MDx)."? Evik Diagnostics, with years of expertise and know-how in producing lyophilized
reagent beads (lyo-beads), continues to refine this technology to meet evolving diagnostic demands.
While traditional lyophilized reagent cakes (lyo-cakes) have been commonly used, lyo-beads offer
distinct advantages, particularly in terms of performance, cost-effectiveness, scalability and quality

control (QC).>*

This paper presents the key features and benefits of lyo-beads compared to lyo-cakes, emphasizing
their role in enhancing diagnostic efficiency and reliability.

Figure 1. Comparison between advantageous of lyo-beads and lyo-cakes.
Key Advantages of Lyo-beads

1. Rapid dissolution kinetics

Lyo-cakes typically require extended dissolution times. In contrast, lyo-beads offer significantly
faster dissolution rates, dissolving within seconds. This is due to their optimized surface-area-to-
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volume ratio, which facilitates rapid hydration. In high-throughput and time-sensitive diagnostic
applications, the quick dissolution of lyo-beads improves workflow efficiency.

Figure 2. Complete dissolution of a lyo-bead in water within 5 seconds.

2. Precision and reproducibility

Lyo-beads, pre-measured to precise reagent volumes during production, ensure consistent dosing
across tests. This consistency is crucial for reproducible results in assays such as quantitative PCR
(gPCR), where precision directly influences sensitivity and accuracy.

3. Scalability and automation

Today’s rapidly advancing diagnostic platforms are increasingly automated to reduce human error
and enhance throughput. Lyo-beads are inherently more compatible with automated handling
systems than lyo-cakes, which may require manual manipulation. Their uniform size and shape
facilitate seamless integration into robotic systems, streamlining workflows and minimizing the risk
of cross-contamination or operational delays.

Figure 3. Lyo-beads handled by a robot for assembly in cartridges.

4. Versatile assembly options

Lyo-beads are highly versatile compared to lyo-cakes, making them better suited for use in various
custom devices. Their consistent size and shape allow for precise integration into various device
designs, such as microfluidic cartridges. Unlike lyo-cakes, lyo-beads don’t require cutting or
resizing, reducing contamination risks and material loss. Their robust structure prevents flaking or
crumbling, maintaining integrity during assembly. Additionally, lyo-beads can be customized in size
to meet specific device requirements. However, modifying the volume or size of lyo-cakes often
necessitates using a different container during lyophilization, as their sublimation rate is influenced
by the container's dimensions and design.
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Figure 4. Examples of devices for the assembly of lyo-beads.

5. Enhanced stability under stress conditions

Lyo-beads usually maintain their biochemicalintegrity and physical properties undervarious storage
conditions, including elevated temperatures. Lyo-beads exhibit superior structural resilience
compared to lyo-cakes, which can suffer from cracks, flaking or collapse under stress. This stability
extends the shelf life of reagents and ensures reliable performance in diverse environmental
settings.

6. Simplified lyophilization cycles

Lyo-beads are freeze-dried in monolayers or bulk layers, optimizing spatial efficiency. Direct contact
with the freeze-drying trays facilitates efficient heat transfer and rapid sublimation. Their small
diameter further contributes to reduced cycle times. In contrast, lyo-cakes exhibit lower spatial
efficiency. When lyophilized in cartridges, PCR tubes, or microcentrifuge tubes, fewer doses can be
processed per unit area of freeze-dryer shelf. Moreover, these containers act as a thermal barrier
between the reagent and the shelf, introducing resistance to heat transfer and slowing the
sublimation rate.

Figure 5. Amonolayer of frozen beads on a tray being loaded into the freeze-dryer.

7. Cost effectiveness

Lyo-beads are generally more cost-effective than lyo-cakes in the long term due to their superior
consistency especially during production, compatibility with automation, short lyophilization cycle,
andreduced waste. Lyo-cakes require more manual handling, lead to increased variability, and often
involve greater waste.
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8. Enhanced QC process

Lyo-beads offer key QC benefits with uniform size, shape, and mass for consistent formulation and
reduced variability. Automated production ensures reproducibility, while their robust structure
resists flaking and simplifies visual inspection, stability testing, and handling. Their individual format
allows precise sampling without waste, streamlining QC processes with greater efficiency and
reliability. Moreover, Lyo-beads undergo rigorous QC before being placed into their final cartridges,
ensuring that defective beads are identified and removed beforehand. This proactive approach
saves both time and resources by preventing the inclusion of faulty beads in the final assembly.

Conclusion

Lyo-beads offer distinct advantages over traditional lyo-cakes. Their fast dissolution, precision, and
reproducibility improve assay efficiency and accuracy, especially in high-throughput settings. Lyo-
beads integrate seamlessly into automated systems and various device designs, offering flexibility
and reducing manual handling while increasing QC efficiency. They also demonstrate superior
stability under stress conditions, extending shelf life and ensuring reliable performance. With
optimized lyophilization cycles, cost-effectiveness, and streamlined QC, lyo-beads provide a more
efficient and reliable solution for modern diagnostics, making them the preferred choice over lyo-
cakes.
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