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1. Introduction 2. Review Question & Methods

Why Are Musculoskeletal Infections Difficult to Treat?

Which emerging biofilm-targeted and precision-enabling strategies
offer the greatest potential beyond conventional antibiotics, and how
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Implant surfaces, bone, necrotic tissue, and
intracellular reservoirs can sustain infection.

3. Therapeutic Framework

é%m (3 Standard care has limits HOST / PREVENTION / DELIVERY
Surgery and antibiotics remain essential, but
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recurrence can occur when biofilm persists.
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Target: Biofilm-associated bacteria MICROBIOME / PROBIOTICS

: . . . : : Target: Resistant and biofilm-associated organisms
Mechanism: Pathogen-specific lysis + biofilm disruption hanism: ¥ . " , o _ ,
Clinical position: MOST CLINICALLY ADVANCED Mechanism: Rapid membrane disruption + activity against persisters

Clinical position: STRONG TRANSLATIONAL PROMISE
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Role: Adjunct to surgery + antibiotics
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Role: Culture-independent pathogen identification

Value: Detects pathogens + selected resistance determinants
Clinical relevance: Supports targeted treatment selection, - /
especially in culture-negative or polymicrobial infections.

Target: Biofilm-protected niches

Mechanism: Enhanced penetration + controlled local delivery
Clinical position: PREDOMINANTLY PRECLINICAL

4. From Promise to Practice 5. Conclusion
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The next breakthrough will not be one magic bullet — it will be matching the
right biofilm-targeted mechanism to the right patient, pathogen, and implant
context.

Clinically useful therapy must be reproducible, regulated, deliverable,
and tested in real orthopaedic infection pathways.
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