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Antimicrobial Peptides (AMPs)
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Cuttlefish Ink Nano Particles (CINP)

Chemodynamic Therapy (CDT)

Extracellular Matrix (ECM)

Interstitial Skin Fluid (ISF)

Microneedle Patch (MP)

(MRSA) Methicillin- Resistant Staphylococcus Aureus
Micro-Electro-Mechanical System (MEMS)
Metal-Organic Frameworks (MOF)

Microneedle Array (MA)

Mesenchymal Stem Cell (MSC)

Photodynamic Antimicrobial ChemoTherapy (PACT)
Photothermal Therapy (PTT)

Parathyroid Hormone (PTH)

Recombinant Human Growth Hormone (thGH)

(SC) Stratum Corneum

Transdermal Drug Delivery (TDD)
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Abstract

Chronic wounds are typically covered with a layer of hardened skin and
necrotic tissue, which significantly reduces the bioavailability of drug delivery
due to the presence of various enzymes in the wound environment.
Microneedle patches (MPs) can facilitate effective drug delivery by creating
micron-sized channels within the skin, thereby enhancing the therapeutic
effects of administered drugs or active substances. Given their advantages,
including minimal invasiveness, painlessness, and ease of use, microneedle
patches have been extensively studied in the field of biomedicine. This study
systematically examines the wound healing process, encompassing
haemostasis, inflammation, proliferation, and remodelling, along with its
implications. It also explores the functionality, types (solid, coated, dissolving,
hollow, and hydrogel), and benefits of microneedle patches (MPs).
Furthermore, it discusses preparation methods (mold or mold-free),
engineering design, and performance optimisation for the fabrication of
medical MPs, as well as characterisation and diagnostic and therapeutic
applications of MPs. Finally, the challenges and future perspectives regarding
microneedle patches are addressed.

Keywords: Microneedle patches, skin wounds, transdermal drug delivery,
diabetes, tissue engineering




