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Introduction: The pathophysiology of partial- to full-
thickness burn wound conversion remains poorly under-
stood. Recent studies have demonstrated that an altered
inflammatory response may play be implicated in this sec-
ondary conversion to deeper wounds. Therefore, reduction in
early inflammation may decrease burn severity and morbidity.
Specifically, TNF-a has been shown to detrimentally af-
fect the healing process after injury through a variety of
mechanisms. We hypothesized that microcapillary alginate
hydrogel loaded with immunosuppressive medications ap-
plied to partial-thickness burns would reduce inflammation
and prevent further progression to full-thickness burns.

The purpose of this study was to determine whether topical
application of infliximab or tacrolimus could decrease burn
wound depth.

Methods: Assembly of the microfluidic hydrogels was
achieved by embedding microfibers within a hydrogel scaf-
fold composed of an alginate blend. The treatment cohorts re-
ceived either (1) infliximab loaded hydrogel or (2) tacrolimus
skin ointment covered by hydrogel. The control cohort only
received an occlusive dressing.

There were 12 young (2-4 months) and 12 old (>16 months)
mice, which were separated into treatment and control
cohorts. All mice were anesthetized and given partial thick-
ness burns by a validated scalding protocol. Mice were
euthanized on post-burn day 3, and skin samples were taken.
Burn depth was evaluated using Vimentin immunostaining.

Results: In young mice, infliximab hydrogel (p=.002) and
tacrolimus hydrogel (p=.002) significantly decreased burn
depth compared to controls. In old mice, infliximab hydrogel
(p=.005) and tacrolimus hydrogel (p< .001) significantly
decreased burn depth compared to controls.

In young mice, infliximab and tacrolimus were similarly
efficacious (p > .05). In old mice, tacrolimus significantly
decreased burn depth compared to infliximab (p=.002).

In controls, old mice had deeper burn wound progression
than young mice (p< .001). Similarly, in those treated with
infliximab, old mice had deeper burn wound progression
than young mice (p=.002). Interestingly, tacrolimus was able
to decrease burn wound depth in old mice such that their
burn wound thickness was similar to young mice (p >.05).

Conclusions: Application of a novel microcapillary algi-
nate hydrogel infused with infliximab or topical tacrolimus
reduced partial- to full-thickness burn wound conversion in
mice. Application of immunosuppressive dressings may be a
promising avenue for further clinical investigation to reduce
morbidity and mortality associated with burn injuries.
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