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Traditional wound dressings struggle to actively support and monitor wound healing. An eleciroactive dressing with a polydopamine crosslinked carboxymethyl chitosan conductive hydrogel layer
and an interdigitated array (IDA) electrode has been developed. This dressing transmits bioelectrical signals, increasing cellular activity and tissue regeneration in mice with complete skin defects.
The IDA electrode detects electrical changes for real-time, noninvasive healing monitoring. Wireless data collection integrated with WIFI aids early infection detection and remote medical intervention.

Desmoplastic tumor microenvironment (TME) worsens pancreatic ductal adenocarcinoma (PDAC) prognosis. Targeted PDAC therapy uses B-glucans-functionalized zinc-doxorubicin nanoparticles
(BGlus-ZnD NPs). Oral pGlus-ZnD NPs target microfold cells, cross the intestinal barrier, and are phagocytosed by macrophages to form pGlus@M¢. pGlus-ZnD@Md¢p-carrying endogenous macrophages
accumulate in tumor tissue through the intestinal lymphatic system. These macrophages produce matrix metalloproteinases, break the desmoplastic barrier, and become M1-like. This modulates the
TME, recruiting effector T cells and inducing tumor cell apoptosis. Combined with immune checkpoint blockade, pGlus-ZnD@M¢ suppresses primary tumor growth and metastasis in PDAC, offering a

promising treatment.

SMART ELECTROACTIVE DRESSING FOR WOUND HEALING AND MONITORING ORALLY ADMINISTERED NPs as “PRECISION-GUIDED STEALTH MISSILES” for
TARGETED PANCREATIC CANCER THERAPY
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Figure 3 displays the composition/structure of the as-proposed ﬁGlus—InD NPs; their oral delivery route and therapeutic
mechanism in an orthotopic mouse model of desmoplastic pancreatic tumor are also shown. Following oral
administration, the gGlus that are exposed on the surfaces of the particles target the Dectin-1 receptors on M cells. Upon
their M-cell transcytosis, the pGlus-ZnD NPs are phagocytosed by the endogenous immune cells that reside in the
intestinal lymphatic system (ILS), such as macrophages (M¢, which also express abundant Dectin-1 on their cellular
membranes). The M¢ that hitchhike pGlus-ZnD NPs (BGlus-ZnD@Md¢) responds to tumor-related chemokine/cytokine cues,
transiting through lymphatic vessels, entering systemic circulation, and eventually homing in on the tumor site. The
hitchhiking M¢ are endogenous, and so are excluded from immune reactions; thus, this M¢-mediated drug delivery

plaiform may act as a “precision-guided stealth missile” for targeted PDAC therapy.
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Figure 1. Structure and working mechanism of as-proposed smart electroactive dressing that simultaneously
promotes wound healing and noninvasively monitors healing progress. The wound monitoring system is integrated
with a self-powered system that can be worn by patients; issue to them early warnings of potential infection; and
wirelessly send wound progression data fo remote medical staff for dynamic intervention. PET, polyethylene
terephthalate; PTFE, polytetrafiluoroethylene.

WOUND HEALING AND MONITORING SYSTEM
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Figure 2. Results of wound healing and monitoring that was powered by a conventional power source and a self- 5;. §° d:<°° =% @ Tf:“ m*; l 20 25 2 i k. 3_ i s & - §os
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and as-prepared smart electroactive dressing (PDA-CMC+IDA). (c) Resistance values of intact skin and wound tissue,
and wound recovery index obtained from a normally healing wound and an infected wound. (d) Images captured
from smartphone, showing cyclic diagram of wound recovery index. (e) Output currents collected from intact skin
and wound tissue. (f) Photograph of wound monitoring system with a commercial LED array, showing illumination of a
normally healing wound, obtained at different times.

Figure 4. Results of characterization and therapeutic efficacy of §Glus-ZnD NPs. (a) TEM images of ZnD/pGlus-ZnD NPs.
Scale bar = 100 nm. (b,c) CLSM images of lysosomal trafficking within RAW264.7 cells that had been pretreated with
BGlus-ZnD NPs for predetermined intervals. (d) Profiles of lysosomal exocytosis of DOX and CTSD. (e) Antitumor
efficacy and TME modulation in early-stage PDAC model. (f) Antitumor efficacy and TME modulation following ICB
therapies. (g) Antitumor efficacy and TME modulation in a late-stage PDAC model.
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