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FDA’s Sustainable EO Cycles
EO sterilization remains essential for temperature- and moisture-sensitive healthcare products. At 
the same time, regulatory expectations and environmental responsibilities are redefining how 
sterilization infrastructure must operate. Medistri’s Sustainable EO Cycle framework preserves 
validated sterility assurance (SAL 10⁻⁶) while reducing EO input, residual presence, and 
environmental impact across the healthcare supply chain.



Industry Evolution

Historically, EO cycle design focused primarily on achieving microbial inactivation with validated 
sterility assurance. Conservative safety margins were common, often resulting in higher EO 
concentrations than strictly required for microbial efficacy, with limited emphasis on residual control 
or environmental performance. The regulatory paradigm evolved progressively:


Sterility Assurance: Microbial inactivation as primary objective

Patient Chemical Safety: ISO 10993-7 residual limits (EO, ECH, EG)

Worker & Community Protection: Reduced exposure thresholds and containment requirements

Sustainable Infrastructure: Lower mg/L per cycle, reduced emissions, long-term capacity 
continuity



Sterilization performance is now evaluated across the full product lifecycle, not only inside the 
chamber.



Medistri Sustainable EO Framework

Sustainable EO cycles are engineered to operate at reduced EO concentrations while maintaining 
validated SAL 10⁻⁶. Process optimization includes:


Controlled humidity conditioning

Optimized temperature and pressure dynamics

Enhanced gas distribution efficiency

Scientifically justified microbiological validation



The result is lower EO consumption, reduced abatement demand, and improved environmental 
performance without compromising sterility assurance. By systematically lowering the EO mass 
introduced per cycle, the framework directly reduces both emission load and downstream residual 
potential.



Residual & Aeration Control

Lower EO input combined with controlled desorption kinetics reduces residual presence across:


Product materials

Primary, secondary, and tertiary packaging

Logistics materials and pallets



Dedicated active degassing chambers accelerate EO removal, shorten aeration timelines, and 
enable faster readiness for batch release while maintaining ISO 10993-7 compliance.



Active degassing is integrated as a controlled process phase rather than a passive waiting period, 
enabling reproducible residual reduction under defined thermal and airflow conditions. Residual 
control is therefore managed at both product and logistics-environment level.

Validation Integrity

Sustainable EO cycles are validated in 
accordance with ISO 11135 using:


Bioburden-based dose determination

Overkill half-cycle demonstration where 
required



SAL 10⁻⁶ assurance remains fully maintained 
under reduced EO parameters. Reduced-EO 
validation conditions remain within statistically 
demonstrated sterility assurance boundaries 
defined under ISO 11135 methodologies and 
aligned with international regulatory 
expectations.



Environmental & Regulatory Alignment

This framework anticipates regulatory evolution 
toward:


Defined EO concentration thresholds per cycle

Expanded exposure monitoring

Increased scrutiny of emissions and residual 
control



By reducing EO consumption and energy 
demand, Sustainable EO cycles contribute to 
measurable CO₂ reduction and long-term 
sterilization continuity. This anticipatory 
alignment protects manufacturers from future 
cycle redesign requirements under tightening 
regulatory frameworks.



Manufacturer Advantage

Implementing Sustainable EO Sterilization with 
Medistri enables:


Future-ready regulatory and operational 
positioning

Reduced EO residuals across products and 
packaging

Shorter aeration and accelerated release 
timelines

Lower environmental footprint

Scalable deployment across Switzerland and 
Hungary
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