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Bone infections are disastrous complications associated with orthopaedic implants such as prosthetic joints and fracture 
fixation devices. Local inflammation results osteolysis and destruction of the surrounding soft tissues. Management of such 

infections remains a significant challenge to clinicians, especially given the global rising prevalence of total joint arthroplasty. 
Current treatment regimens involve surgical debridement along with a prolonged course of antibiotics, which lacks bacterial 
and risks systematic toxicity to the patient. The efficacy of localized drug delivery, such as antibiotic-infused bone cement, is 
limited due to having only an initial burst release effect without a controlled, sustainable release profile. The ability to load 
antibiotics within a hydrogel scaffold to act as a drug delivery mechanism demonstrates promise in addressing this issue.  In this 
study, we describe the fabrication of a vancomycin-loaded, polyethylene glycol (PEG) based hydrogel film covalently attached 
to titanium implant surfaces. Alginate microspheres were incorporated into the hydrogel to better control the rate of drug 
release. Specifically, this attenuates the initial burst release and delivers the drug at a more uniform rate by inhibiting hydrogel 
swelling. The resulting implants proved to be biocompatible and demonstrated minimal burst release, offering a consistent rate 
of drug elution for approximately four weeks in vitro. The rate of drug release could also be controlled by adjusting the amount 
of vancomycin loaded and hydrogel thickness. Material analysis characterized vancomycin dispersion kinematics as a function 
of the fabrication process. Antibiotic-loaded hydrogel coatings for titanium implants offer a unique drug delivery mechanism 
that maintains a sustained rate of drug release. In vivo studies are necessary to determine biodegradative properties of the 
material and the extent of antimicrobial activity against targeted organisms.
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