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_Long history of application
Can have profound effects
Regeneration of cells/ tissues...?

MAJOR
MEDICINAL PLANTS
OF INDIA




Insulin (1923; 1982)
Growth Hormone
mADs (anti TNF-alpha etc.)

assium Plasma cortisol Plasma growth Temperature

y pot
(mEg/L)

(C)

{ng/M00 ml)  hormone (ng/mi)

MNaan EF.M. 4 AN
Time of day (hour)



ransplantation

VOLUNTEERS NEEDED

Blood transfusion (Pope Innocent VIl , 1492, Harvey
17th cent.; 1818 Dr. James Blundell )

Organ transplantations

Pancreatic islet transplantation
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Bone marrow t plantation (1959; 1968- Mlnneapolls)
Hematopoietic stem cell transplantation (HSCT)

Cord blood stem cell transplantation (1989)

Stem cells - CD34+ , MSC, neuronal
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mC mgaj application: are limited

= Curre tly no alternatives for
regeneration’of cell/ tissues functions

m Long term solution for health problems
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THLAAPLUTICE, INC

Post-
o marketing
Indications Preclinical Phase | Phase Il Phase llI Studies

Osteocel’ Focal Bone Repair

Prochymal™  Steroid Refractory GvHD

™

Prochymal Crohn's Disease FDA FAST TRACK
Prochymal™ Acute GvHD
LChondrogen™ Meniscal Repair
Provacel” Acute MI

mt

Prochymal Lung Disease

Prochymal™ Arthritis

Osteocel-XC" Focal Bone Repair

Ny




or Use of Prochymal™
d Access Treatment Program

stigational stem cell

gto critically ill children



stem cells
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= Adult/ sc ._JELT ¢ SC (autologous,
allogenic)







Fluripotent

BLASTOCYST
' 5tem cell

Euffure

Totipotent stem cell

ZYGOTE ( o J"'-

EMBRYO Erﬂhrg,rmw_nr t;lem rell
{gonads) (ES-cell)

< Pluripotent somatic
stem cell

CMS PHNS Hema. Liver Skin Mesen. elc.

Frimitive germ cell .
(germline stem cell} Multipotent stem cells

©2007 Nature Publishing Group



http://www.nature.com/common/copyright_statement.html

hESC cultures

hES

_.f eeder .
hayer




J :ncy

—

RETINOIC ACID

CONDITIONED MEDIA
Remove LIF -
58 585

ndifferentiated MESCs Embryoid bodies

GROWTH FACTORS
CHEMICALLY DEFINED MEDIUM

GENETIC MANIPULATION

UNDIFFERENTIATED SUSPENSION DIFFERENTIATION NEURONS/
STEM CELLS CULTURE MODELS NEURAL
PR JRSOR

Coleman, B. et al. Stem Cells 2007:25:2685-2694
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€@ STEM CELLS
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Undefined biological preparation with no evidence of therapeutic
effect. Possible side effects, e.g. infections


http://www.operationrescue.org/

: Anrl a\'/a_]la’af;‘, ja internet, at

Detailed Product Description
Laennec Fresh Cell Therapy

Stem cells are responsible for growth
during childhood and for the repair
and regeneration of human tissue
throughout our lives...

Placebo effect could be proportional to the price


http://www.alibaba.com/catalog/10835254/Laennec_Injection.html

— public perception,
Aetnics, politics
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Federal Funding of
~ Stem Cell Research :



California Stem Cell Initiative

3.000.000.000 $
+ 3.000.000.000 %



the weekend that if the currently available stem cell lines were insufficient,

: The Bundestag,
the German national parliament, is expected to make a decision on cutting
off ESCR before Easter.






: Mesenchymal stem cells (MSCs)
produce different effects that depend on
the medical condition (environment in the body?)




- Purification/ sorting
- Extensive (expansion etc)
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u - Therapeutic winaow:™

: of therapeutic potential

m Evaluatior
( selection of criteria)






Poigritiel el Ooljgc_r.w ns (1)

s Y8 wSpinal cond damage; diabetes;
calidIoVASEUlars, ete. ‘
2)" INEUredegenerative diseases;
detachmentor eye retina

m 3) Restoration of hematopoiesis (CB

>7000 by 2008); ischemia




ReLERueIRapplications (2)

54 REYENErAation of o e/ cartilage/
MUSCIETISSUES ieconstructive applications;
AUeImMIURETdiISeases; cardiovascular;
[SCREMIES

)

%
i

»



NESemeatc) Stem Cells
b,

BN UIMERNeHY, Contains n ultipotent cells
('um alGastes and. progenitor cells) —

e cellbarr 9asis for organ homeostasis
- anc ‘egeneration process

= No bioethicall problems; no transplant
rejection (in case of autologous)
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Syringe containing
adult stem cells

T LAD
- Balloon catheter

Y-
Border zone

*— |nfarcted zone

Strauer BE et al Circulation 2002:106: 1913-1918



ExcInpIERca@ioyascular

Mesenchymal stem cells (CD 34-)
Hematopoietic stem cells (CD 34+)
Multipotent stem cells

Endothelial Progenitor Cells
Satellite cells (myoblast) (Hemangioblasts)

@ Side Population cells/

Cardiac specific progenitor
Adapted from M. Schneider MD



Lymphocyle

Monocyte
White Blood Cells @ Eosinophil

Basophil
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NEXEIMIES unomodulatory
"Aﬁ:" 5 of MSCs

i|:|{:n5|:||;|nr1
Prednisolone
Methylprednisclone |||
PLIVA

Infliximab and | | | |
daclEzumals

MSC
400 4 2106,/ kg
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| | 1
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Days after ASCT

MSCs reduce graft-vs-host disease (Le Blanc, Lancet 2004;363:1439-1441)



Donor Cells Route Administration

Allogensic Fetal Penticnsum Single
Umbilical Cord Blood Vascular Multiple
Haplogensic Adult
FEnogensic
Medified Autologous

Tissue

Immune Engraftment
Rejection

Migration
MK c=lls Space
T ealls

Sourca: Cancer Control & 2004 H. Lea Maoffitt Cancar Cenler and Rasearch Instilula, Inc.




“(IUT),0f genetie diseases

Medscapes www.medscape.com

Indication Mo. of Cases Qutcome and Comments References

Immunsdefciencies:

Bare lymphocyte syndmomea Alive and well with reconstitution of T cells after fetal liver a8, 25
and thymue traneplant.

Severa combined immunodeficiencies 8 cases with lymphoid engraftment and 1 case electively terminated 49, 50, 87-93
without engraftrment
Chediak-Higashi syndrome Born with no engraftrment. 03

Ormenn eyndrome T-cell engraftmeant. o2

Chronic granulomatous disease 2 cases bom with no engrafmeant and 1 procedure-related death. X3, 86, 102

Erythroid Diserders:

c-Thalassemia Mo chimeariem in 1 case and microchimerem with donor-specific 51, &5
tolerance noted in 1 case.

p-Thalassamia Mo alleviation of diseass in eurviving birthe. Evidence of chimearsm 25, 93-1017
(=47} in 3 recipients.

Sickle call anemia Mo engraftmant. @9 10

Fh igoimmunization 3 Donorepecific T-cell tolerance obsarved in 1 recipient. 103-105

Storage Diseases:

Globoid cell leukodystrophy Mo engraftmeant in 2 caess. Hyperangraftmeant and fetal death 106,107
in 1 case.

Hudars syndrome Mo engraftmant. 108
Miemann-Pick disease (type A) Fatient alive and well, no engraftrment data reported. ac
Meatachromatic leukodyetrophy Mo chimearism. a4

* Information on unpublished cases cbtained from published reviews 104.164

Sowrca: Cancer Controd @ 2004 H. Lea Mofilt Cancer Canlar and Rasaarch Institula, Inc.



cellsfierapy center
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(from Dr. David McKenna)



Vielechicisaine Cel]uar”" erapeutics (MCT),
URIVEISIWACIRVIIRINESOLE

-
uilt in 4992 and renovated in 1998

EFAcIlityAmpeets current Good
~ Manuigewdiigng Practices (cGMP) and
- CUEniEGood Tissue Practices (cGTP)

|
|

- |

standards

m Effective collaboration with University of
Minnesota Stem Cell Institute, Diabetes
Institute for Immunology and
Transplantation, Cancer Center, and
Medical Center

Moleculars:Cellula

FH'IL' i';l}"?:_‘ll[ il_‘ ,



ViGlectlaranerCellular Therapeutics (MCT),
OURIVEISIWAGIRIVIINAESOLa.

Cell Laboratory
ter Laboratory

m Production Assistance for Cellular
Therapies v

Moleculars:Cellula

-[1['11.']'51}".~:_'I.I t1CS
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SREREVICES NEMALC EJOJJ’ stem cells
f‘F‘c*) gidinon-nematopoietic cell
elef ]vm @M a variety of sources
Somatic cell therapies;

o Th Felojo) s ory‘processes over 700
autelogeus, allogeneic-related and
allegeneic-unrelated peripheral blood,
umbilical cord blood (UCB), bone
marrow, and tissue products annually
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(Z2) Celll nera O/+'r pllatory
-’

5 fliom bene mar W, peripheral blood,
J ngl rorrl oJJr d U B)

* (BMVINCs, +/-stopflow etc.,
CD3Y- , CD133+,; MSCs)

ICHYIE Stenﬁ‘ells (Improvement of HCS

eng?bft 1ent, GVHD: therapy)
m Cord blood HSC expansion
m Skeletal Myoblasts (stress urinary incontinence)

m T-reg cells (T cell response inhibition, currently-
PB and UCB derived; to support BM engraftment
& GVHD therapy)
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I tr" 2|l Laboratory
-

-
C

.y
S Cut
[Slet

1 SUJYYLE JfJJ edge research in
ofigliell | Ansplantation

CUIERL LEEM prioceses over 45 human
and GepeRcine) pancreata annually

m Above and beyond the routine islet
ISelation| process, this team performs a
host of Quality Control and Quality
Assessment evaluations of the isolated
Islets
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lacrolimus r&
Alegrait RECIPIE

NOTK3yl (Ala-Ala) and Sirolimus
Immunotherapy’ in Type 1 Diabetic Islet
Allograft Recipients”

©® "Anti-thymocyte Globulin, Cyclosporine, and
RAD in Islet Transplantation"
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cell rogHCtlon and expansion
B Tumor vaccine production
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miNKecellftherapy (Haplo- identical;
D8dlenriched HSC graft; also

UCB cler]\/'égf NKS)

AUtelegeus tumor cell vaccines

(melanoma and renal cell

carcinema)

m Allogenic tumor cell vaccines
underway (lbreast cancer and
melanoma)



ro@r /estigators from
I clle Industry within the

support -

E.g. “BioE™ develop UCB derived MSCs
cell product
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Moleculars~:Cellular
The rapeutics

Molecular and Cellular Therapeutics = Product Development

Wadnesday, May 23, 2007
Proposal Assassment Devalopment ".."nlldamn Clinical Lisa

TET 16-01(16) Ongan Transplant
TET 16-01 {06} Ongan Transplant
TET 180108020} Organ Transplant |

CELL THERAPEUTICS

CHET 01-14{14) AML and Breasi Cancer
CET 01-14{03) Cances
CBT 01-14-0M0s) Cancer T 000
CET 03 Candiac Cispase | e
CBT 12-01-2(21) Cancer [
CET 20-18(03) Cancer NN

CBT 12-01-20(21%13) Cancer NN
CBT 12-01-20(02)}03) Brasst Cancer [N
CBT 12.0n-20421)02) Cancer [
CAT 20-18-03{03) Stem Cell Therapy I
CET 01-13 Cancer I
CET 01-14(16) Cancer [

CBT 02-03 Stem Call Therapy [T
CET 13-19 Stem Coll Therapy IS
CET 03-19-03{04)(03) Cardiac Disease D g

MONOCLONAL ANTIBODIES
MCA, 12-13{01) Mutliple Sclerosis [TE
MCA 12-03-01(03) Cancer (Human) Denmatitis (Vel) 1S

ACTIVE PHARMACEUTICAL INGREDIENTS
{APL AP 1305 Concer | I

AP 04-16 Lung Cancer T
AP1 16 Lung Concer [N
AP 10 Liver Cancer T

AP 7 Bone Concor IS |
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Molaetleir ziple) Celllj;r'"‘ ferapeutics (MCT),

Unlivarsity af Winplesier
.

-
RNIEIRIRSIY00NMZ, out off which 1.020 m2
are dedicated Controlled Environment
- Areasranaiareas for the development
and preduction of advanced cell-,
tissue-, and gene-based therapies
m Up to 70 (7) specialist can be involved
In MTC activities

Moleculars:Cellula
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sEliNEc eyt Latvia

SR o

u Cell Therapy’ Laboratory, P. Stradins
University Clinical Hospital, Is under
constrictionrand will be operational In
2008

= Stem cell te nology project for medical
application initiated at University of
Latvia in 2006



B
Call Trigreoy Lelgefeiie]aY P. Stradins

-

n Planned tf rapie'é- cardiac; pancreatic islets
(Edmonton protocol); MSCs

m [echnology implementation has already
started

UhiversimaelincaliHospital, Riga, Latvia
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