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IDENTITAS DAN URAIAN UMUM
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. Judul Penelitian . Increasing angiogenesis factors in hypoxic diabetic wounds
using siRNA nanotherapeutics

. Tim Peneliti
N Nama Jabatan Bidang Instansi Alokasi
0 Keahlian Asal Waktu

(jam/minggu)
1 | Adam Ketua Keperawatan | Universitas | 20 jam/
Astrada Medikal Esa Unggul | minggu
Bedah
. Objek Penelitian (jenis material yang akan diteliti dan segi penelitian):

Objek pada penelitian ini adalah penelaahan sistematis disertai meta-analysis untuk

mencari bukti terkait penggunaan terapi topikal dalam menangani masalah biofilm

pada luka.

. Masa Pelaksanaan
Mulai - Januari tahun: 2024
Berakhir  : Januari tahun: 2024

. Usulan Biaya: Tahun ke-1 : Rp -
. Lokasi Penelitian (lab/studio/lapangan): Kantor.
. Instansi lain yang terlibat (jika ada, dan uraikan apa kontribusinya)

. Temuan yang ditargetkan (produk atau masukan untuk kebijakan)

Hasil penelitian ini diharapkan dapat menemukan suatu bukti untuk penerapan

evidence-based practice dalam penanganan masalah pada luka.

. Kontribusi mendasar pada suatu bidang ilmu

Penelitian ini didasari atas meningkatnya masalah sirkulasi pada luka kaki diabetic.

10. Jurnal ilmiah yang menjadi sasaran: Molecular Therapy Nucleic Acids

Tahun : 2024
Luaran HKI -
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BAB |
PENDAHULUAN

1. Latar Belakang
I read with interest the article by Shaabani et al. on siRNA-mediated prolyl
hydroxylase domain protein 2 (PHD2) silencing to promote angiogenesis in diabetic
wounds.(Shaabani et al., 2021) The authors demonstrate a layered gold nanoparticle
delivery system for enhanced cytosolic release of PHD2 siRNA. Co-treatment with
the endosomolytic agent desloratadine led to amplified gene knockdown in vitro.
This is a significant advance given inefficient intracellular delivery remains a

fundamental limitation of siRNA therapeutics.(Wang et al., 2010)

2. Permasalahan
However, some critical knowledge gaps remain. Firstly, it is unclear whether PHD2
silencing can induce sustained pro-angiogenic effects specifically in the chronically
inflamed wound microenvironment, or whether compensatory negative feedback
mechanisms may limit efficacy over time. Dynamic tracking of VEGF/FGF

expression in cytokine-stimulated fibroblasts could provide insight.

3. Tujuan Penelitian
Shaabani et al. have developed an interesting PHD2 siRNA gold nanosystem as a
pro-angiogenic therapeutic. Evaluation of sustained activity in inflammatory
conditions, comparisons to mMiRNA-based approaches, benchmarking to other
nanocarriers, and in-depth in vivo biocompatibility studies would strengthen
conclusions regarding real-world efficacy and safety.

4. Manfaat Penelitian
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BAB I1
RENSTRA DAN PETA JALAN PENELITIAN PERGURUAN TINGGI
Dalam penelitian ini, mengacu kepada RIP Universitas Esa Unggul yaitu Kualitas
Kesehatan, Penyakit Tropis, Gizi & Obat-Obatan (Health, Disease, Nutrition &
Medicine).



BAB 111
TINJAUAN PUSTAKA DAN LANDASAN TEORI

1. Tinjauan Pustaka

Dear Editor,

| read with interest the article by Shaabani et al. on siRNA-mediated prolyl
hydroxylase domain protein 2 (PHD2) silencing to promote angiogenesis in diabetic
wounds.(Shaabani et al., 2021) The authors demonstrate a layered gold nanoparticle
delivery system for enhanced cytosolic release of PHD2 siRNA. Co-treatment with
the endosomolytic agent desloratadine led to amplified gene knockdown in vitro.
This is a significant advance given inefficient intracellular delivery remains a

fundamental limitation of siRNA therapeutics.(Wang et al., 2010)

2. Tinjauan Teori
Compared to previous works on pro-angiogenic siRNA therapies for diabetic
wounds, this study demonstrates several strengths:

e Selection of the PHD-2 target: Many other studies have similarly focused on
PHD-2 silencing to stabilize HIF-10 and induce VEGF/FGF expression.(Wang
et al., 2010; Wetterau et al., 2011) However, Shaabani et al. provide a more
extensive mechanistic rationale for why PHD-2 inhibition can enhance
angiogenesis in the ischemic and inflammatory context of diabetic wounds.

e Tunable LbL nanocarrier design: The assembly of sSiIRNA polyplexes with gold
nanoparticles and subsequent outer layer coating provides fine control over
surface charge, stability, and endosomal escape properties. This represents an
advance over simpler nanoparticle formulations used previously.

e Combination with desloratadine: Co-administration with an endosomolytic agent
like desloratadine to amplify siRNA delivery is a novel approach not explored in
other wound angiogenesis studies. This demonstrates the synergistic effects

possible by integrating drug and gene delivery.



e Assessment in vitro: Many prior works examine sSiRNA or shRNA against PHD-
2 was in vivo.(Paik et al., 2016) By first optimizing silencing in NIH-3T3 cells,
Shaabani et al. provide better insights into the intracellular trafficking and gene

knockdown efficiencies of their nanosystem.



BAB IV
METODE PENELITIAN

1. Metode Penelitian
However, some critical knowledge gaps remain. Firstly, it is unclear whether PHD2
silencing can induce sustained pro-angiogenic effects specifically in the chronically
inflamed wound microenvironment, or whether compensatory negative feedback
mechanisms may limit efficacy over time. Dynamic tracking of VEGF/FGF

expression in cytokine-stimulated fibroblasts could provide insight.

2. Teknik Analisis Data
Secondly, the specificity of the gene knockdown approach could be improved.
Silencing individual anti-angiogenic microRNAs like miR-26a or miR-29a allows
finer tuning of the neovascularization response compared to broad PHD2 inhibition
(Wu et al., 2019; Yang et al., 2021).(Wu et al., 2019; Yang et al., 2021) However,
delivery of miRNA mimics or inhibitors poses additional pharmaceutical challenges.
Direct comparative assessment between miRNA- and siRNA-based pro-angiogenic

strategies is limited.

Furthermore, the study lacked comparisons to other leading siRNA nanocarriers.
Lipid, polymer, and peptide-based systems have shown promise for wound
applications, yet were not benchmarked.(Beiki et al., 2017) The additive effects of
desloratadine-mediated endosomal escape were also rather modest. Testing in other
cell types would better elucidate on-target effects and advantages over existing

delivery platforms.

Finally, combination delivery with chemical enhancers like desloratadine requires an
in-depth investigation of off-target toxicities and wound healing outcomes.
Desloratadine may influence histamine receptor signaling on resident immune cells,
possibly exacerbating inflammation. And while in vitro assays offer preliminary
screening, ultimately prolonged in vivo biocompatibility studies in diabetic wound

models are essential to validate clinical utility.



In summary, Shaabani et al. have developed an interesting PHD2 siRNA gold
nanosystem as a pro-angiogenic therapeutic. Evaluation of sustained activity in
inflammatory conditions, comparisons to miRNA-based approaches, benchmarking
to other nanocarriers, and in-depth in vivo biocompatibility studies would strengthen
conclusions regarding real-world efficacy and safety. | look forward to seeing this
work address these gaps while evolving into a combination treatment approach

optimized for the complex diabetic wound microenvironment.



BAB V

HASIL PENELITIAN

However, some critical knowledge gaps remain. Firstly, it is unclear whether PHD2
silencing can induce sustained pro-angiogenic effects specifically in the chronically
inflamed wound microenvironment, or whether compensatory negative feedback
mechanisms may limit efficacy over time. Dynamic tracking of VEGF/FGF expression

in cytokine-stimulated fibroblasts could provide insight.

Secondly, the specificity of the gene knockdown approach could be improved. Silencing
individual anti-angiogenic microRNAs like miR-26a or miR-29a allows finer tuning of
the neovascularization response compared to broad PHD2 inhibition (Wu et al., 2019;
Yang et al., 2021).(Wu et al., 2019; Yang et al., 2021) However, delivery of miRNA
mimics or inhibitors poses additional pharmaceutical challenges. Direct comparative

assessment between miRNA- and siRNA-based pro-angiogenic strategies is limited.

Furthermore, the study lacked comparisons to other leading sSiRNA nanocarriers. Lipid,
polymer, and peptide-based systems have shown promise for wound applications, yet
were not benchmarked.(Beiki et al., 2017) The additive effects of desloratadine-
mediated endosomal escape were also rather modest. Testing in other cell types would
better elucidate on-target effects and advantages over existing delivery platforms.

Finally, combination delivery with chemical enhancers like desloratadine requires an in-
depth investigation of off-target toxicities and wound healing outcomes. Desloratadine
may influence histamine receptor signaling on resident immune cells, possibly
exacerbating inflammation. And while in vitro assays offer preliminary screening,
ultimately prolonged in vivo biocompatibility studies in diabetic wound models are

essential to validate clinical utility.

In summary, Shaabani et al. have developed an interesting PHD2 siRNA gold
nanosystem as a pro-angiogenic therapeutic. Evaluation of sustained activity in
inflammatory conditions, comparisons to miRNA-based approaches, benchmarking to
other nanocarriers, and in-depth in vivo biocompatibility studies would strengthen



conclusions regarding real-world efficacy and safety. I look forward to seeing this work
address these gaps while evolving into a combination treatment approach optimized for

the complex diabetic wound microenvironment.

10



BAB VI

PEMBAHASAN

However, some critical knowledge gaps remain. Firstly, it is unclear whether PHD2
silencing can induce sustained pro-angiogenic effects specifically in the chronically
inflamed wound microenvironment, or whether compensatory negative feedback
mechanisms may limit efficacy over time. Dynamic tracking of VEGF/FGF expression

in cytokine-stimulated fibroblasts could provide insight.

Secondly, the specificity of the gene knockdown approach could be improved. Silencing
individual anti-angiogenic microRNAs like miR-26a or miR-29a allows finer tuning of
the neovascularization response compared to broad PHD2 inhibition (Wu et al., 2019;
Yang et al., 2021).(Wu et al., 2019; Yang et al., 2021) However, delivery of miRNA
mimics or inhibitors poses additional pharmaceutical challenges. Direct comparative

assessment between miRNA- and siRNA-based pro-angiogenic strategies is limited.

Furthermore, the study lacked comparisons to other leading sSiRNA nanocarriers. Lipid,
polymer, and peptide-based systems have shown promise for wound applications, yet
were not benchmarked.(Beiki et al., 2017) The additive effects of desloratadine-
mediated endosomal escape were also rather modest. Testing in other cell types would
better elucidate on-target effects and advantages over existing delivery platforms.

Finally, combination delivery with chemical enhancers like desloratadine requires an in-
depth investigation of off-target toxicities and wound healing outcomes. Desloratadine
may influence histamine receptor signaling on resident immune cells, possibly
exacerbating inflammation. And while in vitro assays offer preliminary screening,
ultimately prolonged in vivo biocompatibility studies in diabetic wound models are

essential to validate clinical utility.

In summary, Shaabani et al. have developed an interesting PHD2 siRNA gold
nanosystem as a pro-angiogenic therapeutic. Evaluation of sustained activity in
inflammatory conditions, comparisons to miRNA-based approaches, benchmarking to

other nanocarriers, and in-depth in vivo biocompatibility studies would strengthen
11



conclusions regarding real-world efficacy and safety. I look forward to seeing this work
address these gaps while evolving into a combination treatment approach optimized for

the complex diabetic wound microenvironment.

12



BAB VII
KESIMPULAN DAN SARAN

A. KESIMPULAN

In summary, Shaabani et al. have developed an interesting PHD2 siRNA gold
nanosystem as a pro-angiogenic therapeutic. Evaluation of sustained activity in
inflammatory  conditions, comparisons to miRNA-based approaches,
benchmarking to other nanocarriers, and in-depth in vivo biocompatibility
studies would strengthen conclusions regarding real-world efficacy and safety. I
look forward to seeing this work address these gaps while evolving into a
combination treatment approach optimized for the complex diabetic wound

microenvironment.
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BIAYA DAN JADWAL PENELITIAN

A. Anggaran Biaya
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