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How Is Lyophil
Technology Playing a Vital Role
in the Non-food Industry?
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novations in
Lyophilization Technologies /2

Microwave-Assisted Freeze-Drying (MWFD): by G=~\

- Accelerates sublimation through controlled vacuum
with microwaves.

B Uniform drying to prevent the degradation of
temperature-sensitive materials.

L
Cryogenic Freeze-Drying: CUMULUS® by THE LInDE GROUP

B Uses liquid nitrogen to uniformly cool
materials before and during freeze-drying.

B Reducing stress fractures in delicate
industrial components of semiconductors

& aerospace.
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novations in
Lyophilization Technologies /2

Heat Flux-based Control Systems: AccuFlux® by ME!:LH';\I%?%

B Real-time heat flux sensors measure energy transfer
with micro-level precision.

B Reduces overheating by dynamically adjusting heat
Input & vacuum pressure.

U
Smart Vacuum Control Systems by BHSC SO uTions

- Al-driven vacuum control and predictive maintenance for
energy efficiency.

- Increases equipment lifespan & reduces costs.

Use of dry screw vacuum technology (no oil
- contamination), making it ideal for high-purity applications.
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erging Market Trends in

Lyophilization Across Key Industries

Biologics & Vaccines: Enhancing stability & shelf-life
through moisture-controlled techniques.

Automation: Integrating Al, process control, and real-time
monitoring for large-volume automation.

Electronics: Lyophilization preserving semiconductors &
sensors for long-term stability.

Battery Technology: Enhancing stability & shelf life of
lithium-ion and solid-state batteries through lyophilization.

Agriculture: Preserving probiotics & biofertilizers to v
improve plant health and soil vitality.




Want to explore how lyophilization can optimize
processes and drive business operations toward
greater sustainability?
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