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Introduction
Rheumatoid arthritis (RA), the most common type of autoimmune arthritis, is accompanied by chronic inflammation and joint
swelling, stiffness, and erosion.! Severe RA can lead to dysfunction, organ failure, infection, and even death.” At present, the
pathogenesis of RA is still in the exploratory stage. Related studies showed that RA occurrence might be connected to
autoimmune, genetic, infection, smoking, and other factors.” Various inflammatory mediators, such as tumor necrosis factor-a
(TNF-at), C-reactive protein, CD40L, interleukin (IL)-18, IL-20, monocyte chemoattractant protein-1, nuclear factor-xB
receptor activator ligand fractal protein, matrix metalloproteinase-9, and adhesion molecules, play an important role in the
development of the discase.” © Although the cause of RA is complicated, several classes of drugs are commonly used in
clinical practice, to control the development of the disease and reduce joint damage such as nonsteroidal anti-inflammatory
drugs (NSAIDs), disease-modifying antirheumatic drugs (DMARDs), immunosuppressive drugs, biological agents, small
interfering RNA (siRNA), and natural small-molecule compounds.”*

' Nano drug delivery system, as a new drug delivery

technology, can increase the solubility of drugs, change the distribution of drugs in the body, improve the targeting of drugs,

and has become a research hotspot for the treatment of RA.'* '* However, as the drug delivery method is mainly injected into

Although MNs have good advantages and prospects in RA treatment, they are not summarized in detail. (Figure 1)
showed different MNs applied in RA. We described the general properties of MNs, materials, preparation technology,
drug release mechanism, and advantages. Then we discuss the great contribution of different types of MNs in the
treatment of RA. Furthermore, we discussed the biological safety, development prospects, and future challenges of MNs,
hoping to provide new thoughts for further investigations of effective RA therapy.
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Tabel 1. Design dan formulation of DMN

Microneedle-based Manufacturing Method DMNS Design

Adventage

Tabel harus menggambarkan daftar isi
dari artikel review yang dibuat

(15x15 pyramidal needle, 600
pm needle height, 200 pm
needle base, and 500 pm needle
pitch

PVA & PVP Micro Molding

\ery good pentration

——» Bagian Merge (berdasarkan

Tabel 2. Role of DMN in Inflamatory Diseases

jenis polimer untuk basis)

Diseases Drug Drug Modification Study Result
Reduce intraocular
Keratitis Curcumin Liposom In Vitro inflammation faster than
control
Recurrent Atopic
Dermatitis
Gout Arthitis Colchicine

Bagian Merge (berdasarkan

jenis penyakit)
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Tabel 3. Clinical Trials of DMN in Inflamatory Diseases

Title Year
Use of fractionated microneedle
radiofrequency for the treatment of
inflammatory acne vulgaris in 18

Korean patients
Efficacy and Safety of Detachable

Microneedle Patch Containing
Triamcinolone Acetonide in the

Treatment of Inflammatory Acne
Acne and its post-inflammatory

hyperpigmentation treatment by
applying anti-acne dissolving
microneedle patches
Additional Use of Hyaluronic Acid-
Based Dissolving Microneedle
Patches to Treat Psoriatic Plagues:
A Randomized Controlled Trial

2012

2023

2022

2025

Outline Tambahan :

Marketed Product

Challenge and Future Perspective

Conclusion
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Microneedle-based

Manufacturing Method

DMNS Design

Adventage

PVA & PVP

Micro Malding

(15x15 pyramidal needle, 600
um needle height, 200 pm
needle base, and 500 pm needle
pitch

Very good pentration

Mind maping dibuat dari table
yang telah dirancang sebelumnya

Microneedles
based

§{ Hyaluronic Acid

Na. Alginate

Merancang konsep tiap sub bagian, missal :

- Termasuk Golongan Polimer apa

- Sifat Fisikokimia

- Keunggulan saat dijadikan based microneedle

- Cocok untuk pengobatan penyakit apa (sesuai dengan judul)
- Contoh penelitian (sesuai dengan judul)
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discussed in detail.
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Figure 1. Schematic representation of methods of traditional (A) and hydrogel (B) microneedles

mediated drug delivery across skin (arrows point to the order of operations). The figure was adopted
from ref. [11] with permission from WILEY-VCH VERLAG GMBH & CO. KGAA.
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Fig. 1. Microneedle patch loaded with nanocarriers for skin treatment.
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