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Use of recombinant osteopontin
(SPP1) protein for prevention of
foreign body response

Researchers at Stanford University have found that recombinant osteopontin (SPP1)
protein reduces foreign body response (FBR) and thereby facilitates successful
integration and function of implantable devices.

FBR is an immune response in which detected foreign material is encapsulated in
dense fibrotic scar tissue. While this response is crucial for protecting the body from
bioactive foreign substances, it can be a problem when implants are intentionally
placed in the body for treatment. FBR against these implants can lead to
complications such as malfunction, infection, soft tissue disfigurement, and pain.
Acellular dermal matrix (ADM) has been used as a coating on implants to effectively
attenuate FBR, despite an incomplete understanding of the underlying mechanisms.
Given that ADM is expensive and not easily scalable, it is important to identify
alternatives by uncovering its mechanisms of action.

Stanford researchers have discovered that SPP1, upregulated by ADM, is necessary
and sufficient for FBR attenuation. When a recombinant-SPP1-loaded hydrogel was
placed adjacent to an implant, the fibrotic capsule was thinner compared to the
conventional FBR. Additionally, the connective tissue architecture within the fibrotic
encapsulation was comparable to that derived from ADM-coated implants. Directly
managing FBR's main underlying driver SPP-1 could lead to significant
improvements in biocompatibility of implantable devices.
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Figure Description: A) A comparison of fibrotic capsule thicknesses among different
conditions. B) UMAP plot showing similarities in ADM and SPP1 treatment.
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Applications
e Biomedical implants
e Biomedical devices
Advantages
e Cost effective
e Scalable
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