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Investigating the Effect of Amniotic Fluid
Stem Cell-Derived Exosomes to treat
Moderate to Severe Erectile Dysfunction
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Application of Stem Cell in Human Erectile
Dysfunction

Buthor Wear | Design | Setting | M | Treatrment Dwration | Key Findings
Firmdings Resules Inclicatars
Biahk et al* 010 | NCEA | Single T | Oneinjection of humam umbilical Il months |® |mproved ® 3af 7 patients afeer | manth IIEF
candnr eord ST intracrenrnous |5 x 107 merming
eells erection
Lerey ez al’ 015 | Pras Single | 5 | Oneinjection of PH-MSC & ments | * Impraved * Sgrficant wter & wosks AV, EDN,
Cohort | cemaer noracreernous 2 mb in & months: pmk syeclic stretched penlle
wilacity pend prth, angle of
CUTVIRUrE
Hazhr et al'® 2006 | RCT Single I7 | One injeczion of ADSC & monche | ® |mproved ® @af |7 pavents after & months IIEF-5
oangnr ntracwanrnouy §4-37.2 mllon |IEF-5 scarn  |# Fatients with urinary incantinesce tended are
eells in & menths lisis lbeely 1o enperience improvement af
erecole funceion.
Lewy et al® 2016 | Pros Single ] One injection of PE-M5C & monthe | ® |mproved * Sgnficant after 3—6 months treatment. Fav. EDW.
Cohar | cistur ntracwarneu 1.5 ml in 6 masthi piak gyssclic |* EDV panile greh and langth, [EF-S scores did | seratched penile
welacity penk net change sigrificanty. girth, [IEF-5
Tiou e wl" 017 | RET Single | 18 | One injection of BM-MMNC 1 year ® [IEF-5 scores |* Improvement iter & manths, IEF-5
CETREr incracwwernous, 0% cals in & and ereczile  (* Reduced after & months followsup
manths function




Pragerey eal ! | 2017 | cBa Singhe 15 | O injecton of ADSC with PLP ar | 1 pear # |IEF-5 scores |® Improved BEF-S stores In patints alter the | IIEF-5S
ADSC withour PLP or PLP * Marning firsc manth.
arection ® |mproved morming erection in ol patierts an
tha third month,
Dy ec ol w1 | R Single 36 | Tramandscardial BHEC with 1 year * WIEF-5 wores |* Improsnd WEF-3 weorms significansly wich the | NIEF-3
Cohary | contar & desagn al J0-200 silken el * Ersctile ush ol autslageus er allaganic hMSC
Tunetien rrandndesardial.
® A dosage of 300 milion cels showed sgnifi
cant improvement of erectile Sencton after 12
merthy,
Masah'? W | RCT Single I | One mem cel injection @ maonths | * |IEF-S Scare | @ Improved NIEF-5 score sigrificantly betesan | |IEF-5, PSY,
canuer rargcavernon oral mucail 0= * Peak Syiselic batare therapy, 3 manths, and & moanthe pest- | Reslstance Index
&0 millien call in & meaths, Welume theragy.
® Reskance ® |mproved peak systolic volume and resisance
index index in the oreabment group. although nat
siatasically significanc.
Iavada ot o’ X0 | Pros Snge | 3B | St injections of MSC-DE 5 mLf |2 wueks | ® |IEF-5 scomes |® Improved [IEF-5 and EHS scores significantly | IIEF-5, EHS, P5Y,
Cohart | canter wank with LEWT 0.35 mjimm3 * EHS after freatmaent regimen. EDV
Do per wih ® Peak gpseslic |® Improved pedk spicabe velscity and redused
welooity ond dizsrolic penile velocky significancly
® End diastolic posttherapy.
veloeity
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Table | The Comparison Between Stem Cell Therapy and Stem Cell-Derived Exosome Therapy

| Treatment Modality Advantages Limitations
Stem cells therapy Multiineage differentiation potential Short survival time after injection, low
transplantation rate
Suitable for the treatment of various diseases Strict storage and transportation requirements
Accumulation of extensive aboratory and clinical data | Potential tumorigenicity
Easy to isolate, suitable for large-scale production Infusion toxicity
Less pain and fewer complications Immunogenicity

| Stem cells-derived extracellular
vesicles therapy

Well-established regulatory guidelines

Comparable therapeutic effects to stem cells but with
a smaller size
More concentrated functional carriers (eg, cytokines)

Can be modified on their surface and within the
carriers

Various delivery methods

Long-term storage and high transport efficiency

EVs derived from non-tumorigenic cells pose minimal
tumorigenic risk.

Lack of ethical issues

Some stem cells may have ethical issues (eg
embryonic stem cells)

Preparation process needs improvemant
Variability in therapeutic outcomes
Batch-to-batch inconsistency

Lack of standardized purification and storage
protocols
Relatively low yield in large-scale production

Higher costs
No industry-standard quality specifications

Insufficient regulatory oversight

Sexus' Madicime, 2023, 11, 1-10
hitpscffdok org 10,1038 sexmod o1
Review

Effects of stem cell-derived exosome therapy on erectile
dysfunction: a systematic review and meta-analysis of

preclinical studies

Yunpei Zhu'-2, Tiancheng Jiang'-?, Chi Yao'2, Jiawei Zhang'2, Chao Sun, PhD2-",
Shugiu Chen, PhD'2*, Ming Chen, PhD':2-3.*

« ED was associated with decreased expression of endothelial
markers (VEGF, eNOS, CD31, etc), smooth muscle markers (a-actin,
smoothelin, etc), and pericyte markers (CD146 and NG2)

+ Exosome administration improve erectile function by activating the
NO/cGMP signaling pathway, ameliorating endothelium, and
inhibiting the fibrosis and apoptosis of cavernosum




e o
o b
» aMOST, NNOST,
MOEL
« TGF-pliSmadi
+ caspas=lL
+ B5MAT

» PREST
« CDILT
Meurghi
]' ﬁlunnnulun\ euraflament t
Uriscranom
mrmio

T e

Coserneass pan el

- - .’ .
x
l - 1 l Gt Lipassling ﬂ\ﬂ'mr'!_'rlﬂm l:rl:-:nﬂ
& | L - an l
o W = &=
l a
‘f 1 - . @hasphorglation
ki A M MEF
. . . ﬂlmﬂlr;fnlilnn L]
b E
[ Fibrasis ] [ ""-ﬂHDﬂJ [-ﬁPﬂFth!] l-‘ngloqm-:i:. I mg:\e:-:!um
Eractila

Dysfuntion

Ongoing clinical trial

3 533

55




Function of AFSC exosomes

* AFSC exosomes : cell-free panoﬁarticles secreted by AFSC containing
proteins, lipids, and microRNAs.

* Immunomodulation: suppress inflammation and alter immune
cell activity to create a healing microenvironment.

» Tissue Repair & Regeneration: accelerate wound healing and
improve the regeneration of skin, hair follicles, nerves, an
blood vessels.

* Neuroprotection: mitigate oxidative stress and inflammation in
neurological conditions in Preclinical studies

+ Anti-Apoptosis: prevent cell death and preserve function in
damaged cells

The RNA Function Profile of Amniotic fluid
stem cells, AFSC)

Anti-Fibrotic & Scarless Wound Healing
~»Primary Target: Shutting down excessive Transforming Growth
Factor-beta (TGF-B) signaling.

* let-7-5p: Directly suppresses tissue fibrosis and accelerates
healthy cell proliferation.

* miR-22-3p & miR-27a-3p: Downregulate TGF- receptor types
| and Il to block myofibroblast aggregation (preventing hard scar
formation).

* miR-21-5p & miR-23a-3p: Regulate collagen distribution to
mimic the soft matrix of fetal skin




The RNA function Profile of AFSC

Cell Preservation & Organ Development
~Anti-Apoptosis (Cell Survival)

« miR-10a: Prevents programmed cell death; protects ovarian follicles
and vascular networks.

+ miR-146a: Serves as a major anti-inflammatory switch to limit tissue
degradation. [1]
~0rgan & Tissue Development

+ miR-17-92 Cluster: Essential for tissue branching and cellular
differentiation.

* Prenatal Research: Proven to successfully rescue alveolar
development in lung hypoplasia models.

The function of Protein Profile of AFSC

Regeneration, Angiogenesis & Immunomodulation
~Angiogenic & Repair Factors

* VEGF: Stimulates new blood vessel formation to supply oxygen and nutrients

to damaged areas.

= TGF-B1 & FGF-2: Orchestrate cell migration and proliferation to accelerate
wound closure.

* BDNF: Protects neurons from oxidative stress and encourages nerve repair.

»Immunomodulatory Proteins
= |L-10 & TGF-B (Cytokines): Act as biochemical "brakes" on the immune
system.

+ M1 to M2 Switch: Reprograms pro-inflammatory M1 macrophages into anti-
inflammatory M2 healing macrophages.
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1. Within 35-75 years old
2. Has been ever diagnosed with type 1 or type 2 DM
3. Asreceived and is willing to continue to receive treatments for DM
4. HbAlc=10% at the screening visit
5. llIEF-EF between 11~ 21 with maximum dose of oral PDESi at the screening visit
6. ED history < 3 years
7. Diagnosed with ED at least 12 weeks prior to the screening visit
. J/

Main Exclusion Criteria

G Body mass index (BMI) z 30 kg/m2 A
2
3

Hemoglobin Alc (HbAlc) > 10%
Has received cytotoxic agent, chemotherapy, or radiotherapy for other malignancies than
prostate cancer within 4 weeks prior to the screening visit

4. ED due to structural abnormality of the penis such as Peyronie's disease or judged by the
investigator
Received any penile implant
Had any surgery at the penile area within 24 weeks prior to the screening visit
Any of the following medical history, medications, or dietary contraindicated for taking
Tadalafil

. Any drug-induced or psychogenic erectile dysfunction within 4 weeks prior to the screening
\_ Visit J
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Indication Diabetes Mellitus (DM)-Associated Erectile Dysfunction (ED)

Study Design Phase |, Randomized, single-Blinded, and multiple centers study
Study intracavernous injection of exosome or buffer every week for 6 weeks
Intervention Combine with Tadalafil (QD)

Follow up duration: 1 Year after injection

Study Subjects with DM-associated ED
Population
Arm Experimental: Intervention : Exosome + Tadalafil

Placebo: formulation buffer + Tadalafil

Complete enroll 40 subjects within 1 year

Primary Change from baseline of the lIEF-EF score at 3 or 6M
Endpoint
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Y Endpoints - Efficacy

» Efficacy Endpoints
1st: [IEF-EF Domain, Change from Baseline at 3 or 6M
2nd - EfhiEThEEEFE + Penile DopplerfI 2 (L

Screening| Treatment Evaluation Long-term FU
Visit
V1 V2 V3 V4 V5 Ve V7 V& VO/EODS
Week N/A 0 1 2 4 12 24 36 52
IIEF X X X X X x X
EHS X X x X X x X
SEP X * X X X X
GAQ X X X x X
Fenile Doppler
X X X
(Optional)




