Optimized Lyophilization Method for Standardized Faecal Microbiota Transplantation Capsules 
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Introduction. Lyophilization of faecal microbiota for transplantation (FMT) offers a promising solution to logistical and safety limitations of conventional endoscopy-delivered FMT. By reducing stool weight, lyophilization enables capsule-based administration, improving feasibility and patient acceptance while maintaining efficacy. However, a lack of standardized preparation methods remains a barrier to broader adoption and regulatory approval.

Aims. To develop and optimize a protocol for FMT lyophilization that ensures consistent microbial viability and supports standardized capsule production.

Methods. Stool from healthy donors recruited through a certified stool bank was processed under ambient conditions. Microbial freeze-drying buffer (MFDB) was applied as cryoprotectant, and standardized excipients were incorporated to improve capsule formulation. Dissolution testing was performed to evaluate capsule performance. Storage stability was assessed at 4 °C, −20 °C, and −80 °C, and microbial viability was quantified by total colony-forming unit (CFU) counts per gram of lyophilizate.

Results. The optimized process preserved microbial viability with <1 log reduction during lyophilization, yielding approximately 10⁸ CFU/g. Storage at 4 °C, −20 °C, and −80 °C maintained microbial loads without significant decline over 3 months, whereas room temperature storage resulted in loss of viability. Capsules containing the lyophilizate demonstrated favourable dissolution profiles, supporting suitability for oral administration.

Discussion. This optimized protocol demonstrates that FMT lyophilization can reliably preserve microbial viability under practical storage conditions while meeting key requirements for capsule formulation. By addressing barriers to reproducibility and regulatory compliance, these findings support the feasibility of large-scale, GMP-compatible FMT capsule production. Future studies should focus on dosing strategies, long-term stability, and clinical efficacy. 
