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Stem Cell Therapy for SARS CoV 2 (COVID-19)
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LATAR BELAKANG

SLonjakan pneumonia
di Wuhan

Karakteristik COVID-19

1. Virus RNA untai tun
B-coronavirus

2. Diameter sekitar 80-120 nm

3. Ukuran genome sekitar 29.9 kb yang

mengkode 29 protein . I
4 Jalurg masuk ke sel inang melalui ACE2 &

5. Homologi 79% dari SARS-CoV 1
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2. Release of viral genome
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3. Transkation of viral polymerase
protein
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5. Subgenomic (nested)
transcripton
N, S, 4, E and others

COVID-19 — Protein spike
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1. ACE2 receptor binding
and viral entry
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Faktor Virus SARS pada
/ 4 --.kelelawar Intermediate host(s)?
A ¥ Domestic animals?
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Liu, C., Zhou, Q,, Li, Y., Garner, L. V., Watkins, S. P., Carter, L. J., ... & Albaiu, D. (2020). \
Research and development on therapeutic agents and vaccines for COVID-19 and
related human coronavirus diseases.

« Corona = mahkota, ditandai adanya paku
(spike) di permukaan virus

* Protein S (spike) berikatan dengan suatu
reseptor di permukaan sel manusia yaitu
angiotensin-converting enzyme 2 (ACE-2)
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Pneumonia berat

Acute Lung Injury (ALI), ARDS,
fibrosis paru

g

(RS ]
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- e . Comalecoent Plosma |
Antivirus é} : | _ ; | |

Athr0m|S|n © i i p . (R i . .
Klorokuin fosfat/ -_— | ] e l ["‘"" i _ -

: : : /. T e J__ _J_ . = . Terapi preventif :
Hldr9k3| klorokum . | Sl ‘M}.’-’ . Terapi kuratif : stem cell, I Vaksin
Kortikosteroid Tocilizumab (Actemra):; ) |_ Sekretom (CT2)

Antibodi monoklonal IL-6-1----------------------- ' C— — — —
mADb IL-1, Interferon,

hlg’ L | I [ } I L | I [ } I L | ﬁ
I Plasma konvalesen : .

Ab netralisasi virus, (et

| Sitokin (immunomodulatory) 1 enyrunkan badai sitokin
« Immunomodulatory ®
» Pro-angiogenesis @infoimunisasi
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R ST E | (opoNAVIRUS DISEASE19 (COVID-19) sgloha

pencernaan

| | health issve
EXCESSIVE IMMUNE RESPONSE -+ CYTOKINE STORM

RS G T T Cytokine Storm in Lung

RESPON INFLAMASI LOKAL DAN SISTEMIK ATAU SIRS

i Cytokine storm — ARDS, MODS
ENDOTHELIOPATHY '
KOAGULASI BERLEBIHAN » Proses perusakan sel
Menyeimbangkan protein endothelium dari prokoagulan X ]

IL-1, IL-6, GM-SCF, TNF, IFN. etal.

b Q

prokoagulan dengan
antikoagulan

ke kerusakan EC
» Penebalan pembuluh

A A
Y v

Aktivasi EC, platelet, leukosit
dan monosit A

ALIRAN DARAH RENDAH +1 ULVWF and TF
t1 fibinogen and FVIII
tt Thrombin generation

tt D-dimers, Pembentukan materi fibrin

5 1 1 1
: : -cell Macrophage
C eewweesss : Lung epithelial cells Cytokine—e °© 0 4
F i { V-.T.—w’—.“"-" o°
o Q| o © = CA‘
v Y 0
MACROTHROMBOSIS MiCROTHROMBOSIS .

Terjadi gumpalan darah I
beku yang menyumbat baik N
pembuluh darah besar baik

Penyumbatan pada
pembuluh darah kecil
terutama pada pembuluh di

]
s

vena maupun aorta organ. T-cell
4 - Beberapa gagal organ SARS-CoV-2 iy
( ( L2 9921019 Dendriticcell
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Disease Severi

Key events

Lol
=N

I. Viral En

severe COVID-19

Transition from mild to ‘

et et

Ty
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* Infeksi virus melalui ACE2 & .
TMPRSS2
» Terjadi Replikasi dan virus

dilepaskan menyebabkan
piroptosis (bentuk kematian sel
inang)

Immune cell invelvement
and clearance

s QP

Early Phase: Late Phase:
Macrophages Cytotoxic T
& Dendritic cells
cells

Cytokine storm

TIl-6 T G-CSF
TIL-10  TIFNy
TIL-2 T TNF
TI1P-10 TM1P1a

Pengenalan DAMP (pola molekul * Infiltrasi berlebihan sel-sel imun di
terkait kerusakan)/ PAMPs (Pola paru-paru

molekul terkait patogen) * Produksi berlebih sitokin
Pelepasan sitokin proinflamasi proinflamasi sistemik dan regulasi
dan kemokin menyimpang

Menstimulus monosit, makrofag,

dansel T

Menghilangkan sel yang terinfeksi

IV, Multiorgan Dystunciion

» Keterlibatan organ ekstra paru
» Aktivasi respon prokoagulan

B
. __
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What is a Stem Cell?

a single cell ...replicate Benefits :
that can... itself, or...
Used to treat

..differentiate into Over 80

many cell types. diSE‘EJEEH

‘ l}\i ) Nerve cells Liver cells
l

&"

°o

Stem cells

Used in 229’

of all stem cell
transplants ]

‘ Used in 30,000

Mmedical treatment
5
w::srtdmde in past
0 vears

Babycell, 2021

Cardiac cells Blood cells

2
_'-;:‘Yr ;‘3‘ "‘F lé ,(' J’J]q» u‘ ‘71' e R T e i
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P Stem Cell

% Q’ MSC : CD105+,C90+,CD73+,CD34,CD45-, CD14-
, ™
biorarma %I Cell 2 HATINg

Definition of Stem Cell 9

|. Belum terspesialisasi J
. Belum terspesial 5 )

ol
h

Stem Cell |. Secretome

Replicate it self like mother -----------mmn--
lll. Self renewal
I\VV. Differentiation : unipotent, totipotent, multipotent, pluripotent \Q %

Stem cell therapy e

Permenkes 2 Dimensi

No 32/2018 Potential uses of
Stem cells

. . . Stroke % Baldness i H
Ethical approved : unipotent, multipotent Traumatic brain injury} (2 % Secretome contain - 3 Dimensi
Learning defects| " = = Blindness .

5R a Regenerate Alzheimer's disease

TR 1. Solved protein: cytokine, chemokine, growth fg

No Cure

Repair Parkinsor's disease] I8 | 2. Ekstraseluler vesicel : exosome, microvesicle
No Hope Missing teeth Amyotrophic lateral-
H Restore . r sclerosis
NO optlo“ - Wound healing -7 \ ‘
Rejuvenate Bone marrow § | - '\i/xg‘r:gi'g:]a'
transplantation - 4| |y 3

Re p I ace (currently established) :

Spinal cord injury-4 : | ':.'.V' \ ) PT Bio Farma (Persero)
i o JI. Pasteur No. 28 Bandung 40161

Tel.+622222 2033755 j
Fax.+62 22 2037427 , +62 22 2030098
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STEM CELL
DIFFERENTIATION

This cell
Can form the
Embryo and placenta

This cell
Can just form the
embryo

Reprograming factor:

fertilised egg
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blastocyst containin
pluripotent stem cel

2

Pluripotent

% >Totipotent

totipotent stem cells

No ethic

No ethic

Dental pulp

Stem cells

c-Myc, Klf4, Oct4, Sox2

Induced Pluripotent Stem Cell
Tumorogenic / ,l,
"
. &, SN
Somatic Cell hematop%k SCs neutal;ls

Hair follicle

.
o e

Adipose tissue | g

Farma (Persero)
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/ Fully mature

connective tissue,
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Human Developmental :

Davd A Prennce

Single-cell 3-day 5-7 day 4-week 6-week . "
Embryo Embryo Embrvo Embryo Embryo [nfant Adult

Teratocarcinoma
(germ cell tumor)

) : Fetal Tissue
l-n‘l;r:oul::' Stem Stem cells "Adult” Stem cells
‘ce s Embryonic Ger: Pluripotent Pluripotent
TotiPotent EG) cell oV or
 (EG) celis Multipotent Multip otent Embryonal
(primordial germ cells) Carcinom
Stemcellresearch.org.2012 Blaaie s Cord Blood Stem cells (:‘?‘:) cells. t
o Placental Stem cells I’I‘ s ‘
Pluripotent or M ultipotent B i foimunisasi
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- | Autologous cell therapy

- | * Noimmune response

- | © Same environment as patient
Manufacturing failure dependent
Additional invasive prosedure
Delayed deliver

Donor eligibility:
Sterility

Viability
Differentiation or
immunosuppression
abilit

Isolation: % Donor

|
X » Gradient density I ) A
| * \S/t:tr)'ll'ty « Plastic Adheren 1- ‘;
* Viabili inizati \
| . Diﬁeretymiaﬁon or DEVELOP REGENERATE & ® REPLICATE * Trypsinization
. X into different types to replace @ many times for
| Immunosuppression of cells damaged cells long periods A
| abilitx - -

WHERE ARE THEY HPW ARE THEY HOW STEM CELLS HELP
: EXTRACTED FROM? COLLECTED REGENERATE HEALTH:

Organ

Regeneration

Expansion:
» 2-3 passages
« Characterization

JAUTOLOGOUS TRANSPLANT
\\from your own body o

]
’——————-\

\

E { Quality control:

+ Sterility

* Viability

» Differentiation or

2
-
immunosuppressio
n abilit

Heart Disease
Treatments

Brain Disease
Treatments

| Expansion:
» 2-3 passages
| + Characterization

4

Blood Disease

ALLOGENEIC TRANSPLANT Treatments

N fopadenor

~

e

| prm————————— Allogenic cell therapy
| : « Minimal Immune

| ! response

| Isolation: Oualitv_ _COﬂtI’OI: ° Read"y available

| + Gradient density j © Sterility * Guaranteed dosage

| centrifugation * Viability * Young healthy donors
| - Plastic Adneren . %ﬁ;ﬁggig%?e‘;;ion * No additional invasive
| * Trypsinization . j.‘Pasteu i srocedure

1
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Vg Turunan Stem Cell

u T (stem cell derivates)
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| o

—
H m Cell proliferation
Stem cell =
Differentiation
Angiogenesis
Skretom :

-
@@

Soluble factors

MSC

@ (o) Antifibrosis
O O o

O° _

Extracellular vesicles

o
Anti-apoptosis

L}
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Sekretom?

yaitu small molecule yang merupakan campuran komplek antara
protein terlarut (cytokines, chemokines, growth factors) dan

vesikel ekstraseluler (eksosom, microvesicles).

coll-free

Novel
¢herapy : from

pench t0
bedside gm

. visible
xlesmand"'a“

bangsa

Sekretom

N Y
Q
Y N\

Sinergi (Sretome , Eksosome, Faktor terlarut)
Perbaikan lingkungan mikro dan perbaikan kerusakan

1. Homogen = variasi

2. Massal

3. Reproducible

4. Stabil, biocompatibility, lower toxicity

lower immunogenicity (Terriaca ef ] 2021

Characteristics

Microvesicles
100-1000 nm
Budding of plasma membrane

Exosomes

m %

EVs trasport cargo to the
injured tissues

* Proteins: growth
factors,
immunomodulatory and
angiogenic factors, etc.

* Nucleic acid: mRNA,
miRNA, InRNA

1 Exosomes “ \ \ §
40-100 nm | &
Endosomal system o’
Anti-inflammatory activity
Angiogenesis
Celldeath inhibition i% i
Anguogenesns

Bone healing
Osteoclastogenesis promotion

Microvesicles

4

A

Vascular repair
Restenosis inhibition
Angiogenesis

Anti- mﬂammatory activity
Tubularcell proliferation
Chronicdamage prevention

Apoptotic Bodies

Origin [51]

Size [1, 2]

Markers [2, 21]

Morphology [21]

Contents [2, 51]

Endosomal network

50-150 nm

Tetraspanins (CD63, CD9), ESCRT compo-

nents, Alix, TSG101, flotillin, MFGES
Cup-shaped
mRNA, miRNA, cytoplasmic and mem-

brane proteins, including receptors and
MHC molecules

Plasma membrane Plasma membrane

50-1000 nm 500-2000 nm
. ) . Extensive amount of phospha-
Integrins, selectins, CD40 ligand tidylserine

Irregular Heterogeneous

mRNA, miRNA, cytoplasmic and membrane

T : Histones, DNA, cell organelles
proteins, including receptors ga
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MSC secretome

Soluble factor

(5nm)- Cy-Ch-

Smallsize EV GF-Protease
(200nm)-
cv¥asome

re-epithelisation and modelling immunomodulatory Proangiogenic

Mediumsize
Evs (200-
1000nm)

microvesicles

Skretome/Scretome:
1. Bebas sel
2. Memperbaiki jaringan yang rusak i

@infoimunisasi
PT Bio Farma (Persero)
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3 Y Stem Cell Therapy for COVID-19
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COVID-19 Subject ARDS MSC
.
[ 1- MSCs are safe | o0 f‘-mh::‘;,nmrp,mm‘ 3

2- When delivered |
systemically, MSCS

home to the lun . i ' —
s O i avechrcons ‘“ﬁ* | viaLL37,MicroRNAs  —

'3- MSCs are 6- Regeneration | .~

via VEGF. KGF, EGF ,

cell Cell debris endothelium

MSCs could be of potential benefit since they are (1) safe, (II) home to the lungs, (lll) ‘immune privileged’, : E -
(IV) immunomodulatory, (V) antimicrobial and (V1) regenerative AL ey

— £

Fax.+62 22 2037427 , +62 22 2030098
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MSCs MSCs-derived Evs
(MVs or exosomes)

Immunit Antimicrobial .
* ## 00 o Regenerative
p © z
lungs affected * : * QQZ?. @
by ALVARDS NK, B DCs Macrophages o®
T Cells CXC10/1P10, CXCL8/IL8 %

CCL5/RANTES, CXC-6,

o IL-17 CXC-16, CXCL1/GRO-7
3’@ -
IDO, IFN- , PGE2, TNF- , IL-6

Neutrophils Monocytes IL-10, IL-8, TGF- , miRNAs,
Phagocytosis

VEGF, HGF, PDGF, TIMP-1
TIMP-2, IGF-1, FGFs, EGF, UPAR

0 VEGF, ANG-1, ANG-2, PDGF Angiogenesis
®  MCP-1,TGF- , FGF, EGF, CXCL5

MMPs, TGF- $ A
> S i‘
|

FGF;, IL-6, IGF-1

®n e ©

anti-inflammation
and
immunomodulation

[ S GM-CSF, HGF v
epair of alveola snhancement of (S r miRNs, AURNININ ik, i s
epithelium and macrophage — , st FLT-3, CXC10, IP10
endothelium phagocytosis > R SODEL, SO LAP, Light
CAT, Gpx, SIRT
B Anti-apoptotic
clearance 0 ® Anti-tumor
o’ " S —
f - AL
e5% % a Y .
f ?'.'0;?'. oo ,?_j,’ ‘,i,q B,
P 1 1y - - . C g
Cell to Cell Secretome “} " Anti-oxidative R .é@
contact stress A
@

i ‘ — 2033755 »
Silvia Fernandez-Francos et al., 2021  BIEllEL - B
. 2. co.id infoimunisasi
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Produksi massal stem cell dan metabolites
di Bio Farma

Kultur 2D vs 3D

JI. Pasteur No. 28 Bandung 40161
Tel.+622222 2033755

Fax.+62 22 2037427 , +62 22 2030098
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2D VS 3 D:

Kondisi 2Dimensi 3 Dimensi
Culture system opened closed
GMP sytem Ves VEs
Clinical grade = Ves
Risk of contamination high low
Surfoce pervolume ratio low high
Control system Mannually Automatically
Yield low high
Karakteristik Sel 2 Dimensi 3 Dimensi
Shape spindle, plastic adherent, spheroids, aggregates,
elasticity, 0.3um ellipsoidswith dimension 10-30
um
Environment  50% exposed to other cells, 50% ~100% exposed to other cells
to surface

Behaviour unnaturally naturraly and better




¢
2% Kultur Konvensional/Tradisional

biorarma _ _
™ Metode 2 Dimensi (2D):
-Botol/cawan petri ~

-botol bersusun/Cell factor
Sel memanjang/strectch/besar
tidak natural/lkomunikasi 2 D
panen sedikit-> lama

piHHIIHI

ULERRRRRRRED
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Types of Single Use Bioreactors

Stirrer Type Rocking Motion Type

{
oA ¢ A

Yo e |

PT Bio Farma (Persero)

JI. Pasteur No. 28 Bandung 40161
Tel.+622222 2033755
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OPB /IND

)y ‘((Obat Pengembangan Baru/New Investigational Drug)

Produk Stem Cell (BPOM-RI)

Rencana Pelaksanaan Proyek

Penentuan tujuan Pengembangan Sel Punca

blo;‘orma

Penelitian
- Penyiapansel
- Penentuan sistem cell
banking
Skala— - Pengembanganformula
Lab. - Karakterigtik awal
Uji pada hewan:
- Spesifikas |- Farmakodinamik
formulasi | - Toksikologi
Skala
Pilot - :
Uji pada manusia:
- Validas |- Farmakodinamik
proses |- Biodistribusi _
- Stabilitas| - Penentuandosis
- Efikasi& keamananklinik
Skala
Komersial Farmakovigilans

Pre Klinik

GLP

Uji Klinik

Evaluasn Obat

Persetujuan Pendukung (fast track)
ljin Edar

Fasilitasi melalui
sistem pre-IND

epom

Fasilitasi melalui
sistem IND

w
(o'

Evaluasi Data

=][e arinaga Fer ero
JI. Pasteur No. 28 Bandung 40161
Tel.+622222 2033755
Fax.+62 22 2037427 , +62 22 2030098
www.biofarma.co.id
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