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*  Muscle precursor cells
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~  Myoblasts

t t t t —  Muscle derived stem cells
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—  Mesenchymal stem cells
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* Erectile dysfunction

A -> Whole bone marrow, mononucleated *  Bladder dysfunction
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*  Embryonnic, amniotic cells, Wharton

Delivery of human Mesenchymal Adipose-Derived Stem Cells restore multiple
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Inhibition of apoptosis

Definitions of Advanced Therapy Medicinal
Products (ATMP)

Cell-based products Somatic cell therapy medicinal products:

-substantially manipulation cells or tissues or not intended to be used for the same
essential function(s);

-administered to human beings with a view to treating, preventing or diagnosing a
disease through the pharmacological, immunological or metabolic action.

Tissue engineered product:
-engineered cells or tissues, and administered to human beings with a view to
regenerating, repairing or replacing a human tissue.

R EG U I.ATI 0 N AS P ECTS Gene therapy medicinal product:

-recombinant nucleic acid >to regulating, repairing, replacing, adding or deleting a
genetic sequence




Non-substantial Manipulations

What is a non substantial manipulation? Legislation SO
«cutting Medical Medicinal
egrinding Devices Products
eshaping 93/42/EEC 2001/83/EC
scentrifugation
*soaking in antibiotic or antimicrobial solutions Advanced Therapies
esterilization Science
eirradiation
ecell separation, concentration or purification
ofiltering I I I I
:If\:ggrilrl}:atlon Meqical T!ssue_ Cell Therapy Gene Therapy Biqtech_ PharmaceL_lt!cals
Devices Engineering (e.g. insulin) (e.g. aspirin)

scryopreservation

evitrification r wﬁ

i . i i i Comnmittee for Advanced CHMP
Fverytl?mg else (ex: cell C}.I|tul'e, enzymatic digestion) e o avaneed, expertise
is considered as substantial

ATMP

+  Tracability: link between donor and donation, between donation and product, between
product and recipient

* anonymous coding systems.

*  Material tested/documented for viral, TSE safety?

+  Tumourigenicity & chromosomal stability

+ D / ic stability during process
* N model (i i ) to test human product 4
*  Biologically relevant animal model available itant treatment i ici ST
delivery)? - - -
*  large animal model necessary 1008 2000 2003 2005 2007-8
+  Methods for tracking cells in vivo to be developed/employed 1 1 I 1 1 1 2017
+  Study differentiation process / migration in vivo Rodent model pig model Clinical trial Clinical trial
*  Manipulated/extensively cultured cell products Phase | BTHOG0S-APHP Phase Il

(PHRC inter-régional)
Fond amorgage biothérapie o

Erectile dysfonction 2004 2005 2006 2007 20 2015
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* Testing dependent on route of administration, intended clinical use.

Dossier colbec INSERM

Ongoing clinical trial 12 (cl gov)

Source of cells Adipose tissue (Sromal vascular fraction): 6
Bone marrow: 3
Fetal/ placenta/ cord blood: 4

Matrices: 2

Evaluation of functional  Neurophysiology: 1

results Vascular (doppler): 8
Endothelial function: 2

Localization Arabie Saoudite:1, Jordania:2, Egypt: 1, Corea: 1, Denmark: 1,
USA: 3, China; 2, Russia: 1

Cell expansion- no: 5, yes: 5, not known: 2

specific lab

Nb f cells %8

yes with dose escalation: 1 (30.107,60.10¢,90.10%)
yes one dose: 3

CLINICAL TRIALS FOR ERECTILE Phase rasiost
DYSFUNCTION Status Closed:3, Recruiting: 9

Nb patients: 4-100 (overall: 293)

Inclusion AllED: 5, Diabetes: 4, Post-radical prostatectomy: 1, ED+ Peyronie: 1
Rectal cancer: 1




BONE MARROW MONONUCLEATED CELLS IN
THE TREATMENT OF pRP-ED

Non adherent cells

@ hematopoietic stem cell

. endothelial progenitors

Adherent cells

Mesenchymal stem cells

Mesenchymal stem
cell participate to
vessel formation
(Pittenger Circ Res

¢ 2004;95:9)
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« Evaluation de la tolérance et de I’ efficacité de
I’ injection intra-caverneuse de cellules médullaires
mononuclées autologues pour le traitement de la
dysfonction érectile aprés prostatectomie radicale »
INSTIN

« INtracavernous STem-cell INjection for post
prostatectomy erectile dysfunction »

Investigateur Coordonnateur: Pr René Yiou
Responsable scientifique: Dr Héléne Rouard

Promoteur : Inserm — ISP - PRC

de a santé et de a recherche médicale

STUDY DESING

* Nonrandomized, dose-escalation, phase 1/2 pilot
clinical trial investigating intra-cavernous
injection of BM-MNC s in patients with severe
post-radical prostatectomy ED (NCT01089387).

* Inclusion criteria
— 45-70 yr
— RP 6 mo to 3 yr earlier
— failure of pharmacotherapy defined as an Erection

Hardness Score (EHS) <3 after at least 10
intracavernous alprostadil injections (20 mg)

combined with sildenafil (100 mg) and the use of a
vacuum device.

Study design

Phase 1/2 clinical trial investigating intracavernous

injection of autologous BM-MNCs to treat pRP-ED

(NCT01089387)

» primary endpoint: tolerance

» secondary endpoints effects of BM-MNC
injection on erectile function measured using
validated scores and on penile vascularization
assessed using color duplex Doppler
ultrasound (CDDU).
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RESULTS

Changes in sexual
function scores after

Baseline Month 1 Month 3 Month 6
P P P
value value value
Basal PSV (cm/s)  9.2¢6.5 10.9+6.6 0.056 14376 0.004 12892 0.18
%PNORT 422276 0.074  389:181  0.083 " 0.084
20-min PSV (cm/s) 335413 0.003 51T 0.003 0.003
20-min EDV (cm/s) 9.143.8 032 948 019 = 0.74
RI 07402 0.740.1 041 07201 031 07:0.1 0.57

Changes in color duplex Doppler ultrasound parameters after the
intracavernous injection of bone marrow mononuclear cells

We assessed penile vascularization by measuring peak systolic velocity (PSV),
end-diastolic velocity (EDV), and the resistive index (RI) in both cavernosal
arteries before (basal PSV) and 20 minutes after an intracavernous injection
of 20 mg of alprostadil (20-min PSV). Endothelial function was assessed using
the penile nitric oxide release test (PNORT), i.e., by measuring the percentage
postocclusive change in cavernosal artery diameter. Significant and near-
significant differences versus baseline are in bold type.

PSV, peak systolic velocity; EDV, end-diastolic velocity; PNORT, penile nitric
oxide release test; RI, resistive index. The data are

meanSD.

intracavernous
injection of bone P R il [ P el R Seapv
marrow mononuclear
cells B . .
Mean time from RP to . - - : o :
BM-MNC injection was s - : 3 Y
22.9 months T e | e e || e e
Baseline Month 1 Month 3 Month 6
P P P
value value value
HEF-IS 39425 49827 035 67442 0026 68:36 0044
1IE] 6.742.6 6.4£2.1 0.67 7.3£1.7 0.23 0.17
1IEF-08 3242 035 51129 0.12 0.1
TIEF-EF (with pharmacotherapy) 9B 051 1461001 0.04 0.006
TIEF-OF 4:38 080 638 0.035 0.014
EHS with pharmacotherapy 13408 17612 037 23+14 0.07 0.008
EHS without pharmacotherapy ~ 0.4+0.7 0.9+1 0.09 0.9+1.2 0.12 LIx12 0.054
Penile length, cm 12.442.2 13.542.1 0.031 13.3£2.2 0.040 12.942.4 0.29
Intracavernous Injections of Bone Marrow Mononucleated Cells
for i ile Dy ion: Final Results
of the INSTIN Clinical Trial
René Yiou®", Leila Hamidou", Brigitte Birebent*, Dalila Bitari”, Philippe Le Corvoisier*,
Isabelle Contremoulins °, Anné-Marie Rodriguez’, Déboral Augustin“,
Frangoise Roudot. Thoraval*, Alexandre de la Taille , Héléne Rouard
Table 1 - Changes in sexual function scores after intracavernous injection of bone marrow mononuclear cells.
Bascline”  Month 1 ‘Month 3 Month6  Month 12 Last follow-up.
pvalue pvalue pvalue P value*
Stage | (n=9)"
HEES 4642 49331 081 744 0078 72436 0035 69434  6+35 044
HEFSD 64+27 62224 087 73216 023 76416 016 76+l 7+l 085
IEF0S 39523 2022 01 5231 036 o015 58:27 (4 o1
EFEF (i pamacaheray) 71231 10295 064 143e103 oss2 oo wis [ o
HEFOF 38431 4436 019 59434 044 6326 00 6:24 59538 1
EHSwith phamacotherapy 14407 14409 1 24414 01 29+08 002 305 25+09 on
EHS without pharmacotherapy 06507 08+08 034 09413 037 12412 009 1613  13+1 05
Suge 1 (1-6)
HEFIS 22434 57:45 0058 85436 0031 78+31 0033 - - -
HEESD. 62418 62123 0058 7:09 017 6741 034 - = >
lEF0S 33424 35+2 088 55429 041  68+25 0035 - - -
IEFEF (with pharmacotherapy) 37441 118716 0062 1824103 0031 18483 0035 - = =
IEFOF 33532 6431 007 82429  00R 7323 0034 - - B
EHS with phamacotheray 18208 22515 085 27s12 041 33208 0053 - 5 -

py
EHS without pharmacotherapy 08408 15+1 046 13+1 05 12404 058

Safety and Potential Effect of a Single Intracavernous Injection of
Autologous Adipose-Derived Regenerative Cells in Patients with Erectile
Dysfunction Following Radical Prostatectomy: An Open-Label Phase |
Ci al Trial
Haahr et al. EbioMedicine 2016

¢ Autologous adipose-derived cells (ADRCs) freshly
isolated / liposuction (Cytori Therapeutics)

* The men received between 8.4-37.2 million ADRCs

¢ 17 men with post RP ED, with no recovery using
conventional therapy

* |IEF=7 at baseline
* 8/11men recovered erectile function (IIEF=17) at M6
* No efficient if urinary incontinence




CONCLUSIONS

* What is next in research/clinical
trial?

* Does it work? Magnitude of
improvement?

* When/how can we do it?

P-shot

= injection of PRP into the penis

Priapus shdt”

Revitalize & Enhance
Improve Overall Function

Stem cell treatment for acute myocardial infarction (Review)

Clifford DM, Fisher SA, Brunskill $], Doree C, Mathur A, Watt S, Martin-Rendon E

« ...larger number of participants would be required
to assess the full clinical effect of this treatment »

Qu’est-ce que le PRP?

Platelet-rich plasma: platelet concentrate 5 X > blood
concentration. Centrifugation of blood sample.

# cell therapy because platelet have no nucleus !

After injection into injured tissue: release of cytokines &
growth factor responsibles for tissue regeneration.

Advantages:

- Biocompatibility, disponibility

- Easy to use, less expensive than cell therapy
- flimsy regulatory framework
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@ P-Shot: | Got a Shot In My Dick For Stronger Erections, and | Have ...
hifpsTRmww menshealth com/sex-women]..Jstronger-erection-shotl ~ Tradulre Gette page

2 nov. 2017 - The P-shot uses PRP therapy to make your erections harder and ... to enhance one's sex
life, fix your libido, eliminate erectile dysfunction, and ...

Vous avez consulté cette page le 30/05/18.

@ Priapus Shot® | P-Shot® | The Official Website| Male Enhancement ...
https://priapusshot.com/ v Traduire cette page

New treatment for erectile dysfunction. The Priapus ... Dr. Leonardo explains the Priapus Shot (P-
Shot): Erectile Dysfunction Treatment using PRP Therapy. Info.

Vous avez consulté cette page 2 fois. Deriére visite : 30/05/18

@ Priapus Shot (P-Shot) For Men | Male Enhancement - HealthGains
https://healthgains.com » Sexual Health + Traduire cette page

However, the P-shot is no myth! Itis a modern medical procedure that can effectively treat erectile
dysfunction. Unlike other erectile dysfunction (ED) treatments,

Vous avez consulté cette page le 30/05/18.

@ New treatment for erectile dysfunction. The Priapus Shot (P-Shot ...

https:/fwww.youtube.com/watch?v=al.qx5dJO0yc ~
™ 24 mars 2017 - Ajouté par Gulfstream Urology
Or. Meir Daler, at Gulfstream Urology, is excited o present a new treatment for
erectile dvsfunction and penile
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