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Conclusions

* PrAMPs offer a solution for MDR K. pneumoniae showing in vivo biofilm
disruption and decreased dissemination to the vital organs.

using One-way Anova (n=6) with Dunnetts correction to obtain
p-values.

* Here we reveal the microneedle patch and microparticle liquid
formulation of Bac7 (1-35) using silk fibroin-based biomaterials to show
efficacy against MDR K. pneumoniae using in vitro and in vivo delivery.
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* We formulated our peptide for delivery using a microneedle patch and a
microparticle liquid silk-fibroin biomaterial.
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* We show in vitro the microneedles can release the encapsulated peptide
to kill MDR K. pneumoniae.
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Figure 1. Biofilm disruption by PrAMPs. The figures show CFU/mL (A) | compared to the unformulated Bac/ (1-35) delivery to rescue G.
with bac7 (1-35) treatment of biofilms and confocal z-stack images with Sicrron oyt ol (V) mellonella irom a leathal K. pneumoniae infection.
GFP-expressing hvKp NTUH K2044 (green cells) stained with TxRed -
concanavalinA tagged lectin (red polysacchride) showing no treatment
(B), and bac7 (1-35) 24 HR treatment (C). MRSN 564304 confocal z-stack
image with SYTO9 (green cells) and calcofluor white (blue
polysaccharide) with no treatment (D), 198 uM Chloramphenicol (CHL)
(E), or 198 CHL + 7.5 uyM bac7 (1-35) (F).
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» Future work will be optimization of release of the peptide for prolonged
delivery of in vivo MDR K. pneumoniae infections.

References

* D. Rodriguez De Francisco, S. Madrid, A. Marks, O. Cepeda Torres, G.
Diracca, J. Pereira, S. Santra, and S. Rajaraman®, “In Situ Monitoring of
Vascular Oxytetracycline (OTC) Transport in Citrus Plants using Silk

S TR T SRS Ll Fibroin Microneedle Electrodes (SFuUNE),the 22nd Solid State Sensors,

Actuators and Microsystems Workshop (Hilton Head 2026), Hilton Head,
= R SC, May-June 2026: https://www.hh2026.org.

Microparticles Suspension in Microparticles Centrifugation Microparticles Film Microparticles Film
PBS Dissolution Fabrication

Figure 4. Formulation of Bac7 (1-35) in silk fibroin delivery vehicles.
The figures show the process of encapsulating Bac7 into a microneedle
patch (A) or microparticles suspended in PBS (B).
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pneumoniae. The figures show the in vitro testing of silk fibrion
microneedle formulation of Bac’7. Microneedles were loaded with 600 pg
of Bac7 and incubated in 2 mL of either Mueller Hinton Broth/PBS or MHB
without buffering. Bacteria were inoculated at 1 x 10° CFU mL-". Aliquots
were spot plated for enumeration at HR-5 and -24 and photos are showing
24-HR growth (A). Viability after 5- (B) and 24-HR (C) is graphed as CFU
mL-" with error shown as +/- SEM and p-values generated using T-test. *
<0.01 and ** <0.001
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Figure 2. Bac7 (1-35) decreases viability in a acute wound model of
infection. Procedure of skin abscess infection (A) Day 2 and 4 bacterial
recovery from the skin abscess (B). Comparison between day 2 and day
4 recovery (C). Mouse weight changes over the 4 day experiment (D).
Significance determined using One-way Anova (n=6) with Dunnetts
correction to obtain p-values.
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