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(Planning and Feasibility Studies for the development of bone
cell therapy using adipose tissue derived mesenchymal stem
cells in canine)

(FHZrpol & PR AT L



P

==
=9

-

A o] HFHRHIAZ A

66H
2015 @

of #3 A5

3
=}

A

e

& Al 7]

o3

[e)
=

o HIAE /| EAUEAAAY 7184 U
FAEASA A

q]__

B/



il g

Agish 712

2 A%

XS4 7N

v
-

o] &% =4

= by 3% o8
= Mo =X Nd XA
GO i
<° 7o z0 @. X
S or 5 2
G ®
O <
a1 2 o ,&
3 > S0 Al B
~N g = ° T
% A ﬂw T
~ il
of | B Jaal 3 gl " L_nwu A
N | e X = RO
L - S
=
. Nfy H S — zr
@ Tk ST T B 4
= = o = o M o= =
Wﬁloﬁlﬂoﬂd;mﬁdoﬂ]ﬂ@ﬂv
) A xo I B T
s 0w T oW
e o <
oﬁa&mm;amoﬁ%ﬁ b
R " R R N OET SR
Mo o BT Mo M Mo TK Mo W RO X
X o) oo M o oHe o K
o o o ® of R
e I T R IO
TD W ook oo B M
i LT X
Y suTE SAPol
Za ool XK Moy T ofe
= do T ONp P W e o
w N BEE R o om i
TN T W T oW RN

&R BATH)

|54 K

XX
2015 2¢ KSSCR &A1 =714

s=& (E7DA

il

_—

29151 69 ISSCR(=A| &7|A|28t3]) 22~

il

feloAe 71938z =4

3

oJeFE Aol A%

"
M- o

124 e s FAE O

D
bzt

st T =A]

= O
= 5

o olE 7132 sEAE

S|

oF
3

=

g

b ey

F71 A%

S|

FOE ARGt

bl 580 of

3]

13 o]2 FAEZXEAE A

W, sEAEAZA 7

1o

o

o~
T

o

t. &

Aol 5~6H] FFEO

[
=

B Aol AA S o

3z
sl

o =714

L —
T

7hE AL 9lom 2020 ol

=
[}

¥E osAn 2 AFH

s

of o

)
R



ko mol A% ARe nelste]l FRAZARA Aol =Hsop drin AzH
S22 AANPAEY ZNALE o] &ef FEARO A o]t Aol &4 U
U glod v2n §9e FA0% SEAR MRS ol gaitd Mdsee 4T
2 wolw o} ofd spol=u} FAZL HHE Agolet Aol o AXA HE EAHES
ol AT Ao oA

2 R&DID L B3 AT 54T 5 EEARARAN Ba 2AE dog EEojot
E AgolA AEARAE H2e Bobg AHsEd e 588 2 AW Ko B

=]

. AFAE HE D e
NRF 2H
SR ) EMEE 6F, 5F SAA olr] ARE HEH: gom nFe
Vet-Stemt sl obvjelzkAbe] ASA W sk AFE Holw ek F2 A 1ol
A ENALE ol§% NE/ HEHT Ut HOE BIHT YT F/AE ABA WL

==

S
588 BAZARA ABe weSEe] B, AYEY 5o WA AR AR 5
ole Wk olue) Al AW FAY ABEE BA2A ABA B 2 54 B} 5
A wAel A g AZALA UE Bk ARE AT oda, QMDY w1
3 ABFE mde] g Fil YHATY MR AW A7 S A BN
2 5 9] WEo] AFsge] Bws o Fojxm glrk

SRS TAEARAL 0159 )F, FHAAE BE BSpIU Folvh E/ME
#A QA NGHOE s b FFol Age] BAHoE FHH] Joka B
71 ofele dAolw sfele] ASE WI, BF

]

g o]
23] JAAyH V= st AR 27 IAAGARZ AR

SgoA HE 5 Eo g X EAEE AyRd Ydazoi 20108 HEZ 1600829
H| g0 2 7oA E7IHE ASAE HE&sAtt s, 271 vt A 2o A= 2004
Fat-StemAle] X SAE o] &3l HFE T =HHEIES A5 A/ I By =
AT

| 223, deo&=AS Hojur] 9

o
2
H
=
2
>
b
i
a
3
‘0
-~ Ol'l'l
il
X
H
?m
Y
o
=
M
o

55 £4
W Ao AR FFEVIAEE ©
AwRE o] 397, 42%2 M Be 29
37%), FEGBA, 9%, R, 8%, FHULA, %))
Urebsie,

ofo
ot
tlo il
>
35

A e g EFEA, ZU7IEE
o, A 53344,

AAL Y= Ao

Flol=gtel B )
(=)
U AZARA B FA 9 Flelgele AFEelEAAA Helshn glor ud



98 1238 AE 5 4o AAe AAk HEZa AEARARZA s7HE Te 5 3
o ¥H, F=8 AYFES FHEHFAAGETAA st o, sEHFAHGER 59
73] #dH AT
AdHta 5T FEE YFF TES AR FHoHoH E&F FEE AFFY FAGT
A& vtdstaz FE&odF ¥ - FEAL AAE AAE A ded 1 271 veH
2T
1) [E=&2FsaF113 ] AS0=(EF=FAAI )
QF/\} AN 8RB (sAFE TH A1l6%)

%%%«l% s AR - FEA Al B FAGEEHSAHIER A A2011-13

i)

Z28715 AA(sP2AAGRRE 1A A2011-183)

= S EL 5
=3, W 15 FEYGF FEUY - FHeE S T rdstua srbEA e A

D TeFAPH ] AS3x(E=82oFFe] w7147

2) [s=89kF ‘r]T—:IL‘I—WLZ]J A% 5= «]—F%° =737

3 T=27HHA sE&YdF AA7IE] (FEHSAHFGER A A2011-45)
AT A8 FEAZAEA A A= &7 R AU JlelEgijlo] WESHR] ¥ A
golm 2 sloj=etele] FPe AFH BAT T 5 Yok
(G
T=E oofFo AHEEHE AlE ZdE 2 AE A= 259 #Hste] FDACA = = Al
A AFE ol 7R 95X A AEHES A Y(FDA’s Regulation of Veterinary Regenerative
Medicine: What Industry Needs to Know to Market and Sell a Stem Cell Product for Use in Dogs, Cats,
Horses and other Animals)stil Yo, o FES 3 JREY X5+ AE Y3 59
2o Ho = FAsta glov, FDA 9 USDASH 22 A7 R = 58 kFo] ¢4
TV S A AHo 2 XA AFE 5] wjmoll AXEY ofokFel Hld| FE& ookF
o] HE A S dAIoH, ForE 94 7+ F54(FDA Might Regulate Stem-Cell
Therapies for Dogs & Cats: But Probably Not)oll wel X85 A|F3s== s Jh
TR A A FE, ookFE, SEE el odl A " niet o, AER FE =S vinE &
T o, Y ANPE TEE JFEL T FDAC o3 FEZ HFH FEE JSFE A
Z AL uZ FDA 9JoFE 52 9 E=20 9 Alglo] AEE1 It

N

AT A 28 AE

B R&D 718& T3t FEodF R AZA A A FFI FAZAA 23 & &5
A Rk AL EAZAERA A AH%S FHT F AMeH, F8 55 24 A do=
ATNES Tt =" AT 2ol 53 SUE 5 AH A gE 3 AR
of Fart @ Aoz oAiddn

53] FEAZABAE Nt A= Thol=ildt Al Aol =] 2 AoR 9
gt ot sfel ¥ 7 oty Ilel= A A 7}01 gilo] flas &t shAT
SEGFE A A AE A Bus Ae A HAL ol JAAZA R
Aol 7tel=E i stal sEAZAEA AT FE3 FPol e sHFAAIET
Az E5S ol FEAEARAE NEE F e AoE AREHH



=3 A3 Bd BERE NEE SEAZAEAE A of9A AFSE st ol E 59
A2 w50 & A7t tiste] G & AAsAT. wEbA, el s S A=
=¥ olA EAstet mAR 3 T Tkl AA AFIHE FND AolH, 9l
sl dv) Y-S AdAste] BigS F=skAY 2eldd 8 e olde F

R
et
)
_O, O
Iy



SUMMARY
(FEL8FE)

The purpose of the R&D planning project is market and I[P research, feasibility
assessment for development of bone cell therapy using adipose tissue derived
mesenchymal stem cell of canine.

Resently, the development of cell therapy using animal stem cells are increase and
are actually attempting an animal care. However, guidelines for animal cells therapy
although classified as animal drugs is insufficient. This may be positive for the initial
developer, but can be a barrier to market expansion by causing a number of
problems at later. Therefore, the guidelines should be presented as soon as possible
by a government or regulatory agency.

Market size of animal cell therapy using an animal stem cell is currently small, but
future growth is expected to be large with an increase in the companion animals.

All research results are pointing now is the right time to try to development of

animal cell therapy in order to secure and expand the technology.
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VetStem

Regenerative Velerinary Medicine”

COMPANY | SCIENCE | PET & HORSE OWNERS | VETERINARIANS | MEDIAROOM | LOCATEAVET | CONTACTUS VET LOGIN / CREDENTIALING

Regenerative

stem cell
therapy

* ARTHRITIS IN DOGS AND CATS -+« TENDONS, LIGAMENTS AND JOINTS IN HORSES
STEM CELL THERAPY FOR YOUR DOG, CAT OR HORSE

Your veterinarian Vel-Stem processes Your veterinarian
collects fat from your the fat to concentrate injects stem cells into
dog, cat or horse the stem cells the affected area

{1¥ 8> Vet-Stem X5 ZZ A2

Vet-Stem it 2002 AHEo] AAYTS FaA T=9 4 FA77] AT AE A
SAE AEgsty Jded mFoHd A WHAR AF E7]MEDSC, adipose-derived
stem celD)E FEo AF3 AR, Fojgto ol A EZ7|HZY ALE MAS Yrta
AT

Vet-Stem jit= Al 71412 AHES 98l AlAIZ)] & ddE 233 5074 ol
o 53 goldl~E Histal e o= sotdn

Vet-Stem jitoll A &2 X BhACZ 21 de AL iR WHFES My 9ko]9
AdQ, a9 2o B4, = ¥ AW Solth

Vet-Stem jil 2] Vet-Stem |4 AE X ZA= Artecel Inc. ZFHE ZolAlAE HEI 4
715 7I¥FS = Univ of Pittsburgh®} Duke UnivEHFE Hz E5& g531A 1L, AAS A
W2 7] A E(Vet-Stem Regenerative Cells: VSRCTM) S o] &3+ &7} Al ZX 5 A4 7] &5}
A A=, A&, =2S A 2 AEEE A MAAA AEsta = Vet-Stem
itell o3t AXE 4,140t o 2S A B8t Hit A EE0] 80%0]delgal g

2. Animal Cell Therapies it (3+= : http://actcells.com/)
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100%

80%

60%

. Veterinarian Evaluations
Day 30, N=81
Day e, N=44
Day 90, N=32

40%

. Owner Evaluations
Day 30, N=87

Day 60, N=52

Day 90, N=216

20%

Day 30 Day 60 Day 90
(16- 45 days) (46- 75 days) (76- 105 days)

<IE 12> AE ool e gel d e A E7AE AR "

o3 (F @Il 30, 60, 0Y E71AE XNBASE 283 A3 80% o4 Me &9
gRletR i viede] AFARRE A gho] A 2AE AAIS A=
5 W BT ES 84%v= ate] ol FFEHUSH o]F 8% 1id ool
HE RS 314 &S AoR By Ut o} (F4.

http://www.vet-stem.com/youngdog.php).

9% Na Change 7% decreased

84% Improved
Quality of Life

B Improved B No Change B Decreased

<19 13 #HLAES A 837 913 E7AE A8A A& &9 2 A
Young Dog Age Range = 1 to 4 years

(*Clinical data obtained from veterinarian laboratory submission forms and voluntary owner
surveys.)

Holl A i FEol thet A 8AHHE duEd, vddhs=olA 20109 Hx= 1,600 2
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Mg o Aol EVNAE ABAE HEIAIAA B0 (E4.
http://www.hartvannederland.nl/nederland/zuid-holland/2010/stamceltherapie-uitgevoerd-bij-ho
nd), ¥l ntzAZ el 20043 Fat-StemAbe] X &A1& ol g3te] A4 T
THEES AE AV Bal Ba H A 9o

Propietarios y criadores disponen ya de la herramienta mas
adccuada para cl tratamiento de la cojera en sus caballos.

Las terapias con “Tlorse-Stem™ estan consideradas como las

herramientas mas potentes y cfectivas en la tendinitis.

j

<18 14>. Fat-stem co.8] ZAFu} X8 oA

&=3h, Clinica Veterinaria Sagrada Familia jil o4& NgAANA S71AEZ A SAE
A gate] of 4~8F ¢to]l F AL AwdT Yt I} (EA.
http://www.clinicaveterinariasagradafamilia.com/). 8% "|=3} v} 7R| 2
SEEIDAIZA R Eokoll oAM= 7Idst AFS Holal AUt

B el A weAg FAE AEE Aedstnsss, AFhsta
=] <

=7 A &
g - AFAH, Zddsty sEHY, (PHF2EHhlol o8 Fo] 2 gigtd FAlH, HY 2
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A5 www.vet-stem.com, 2013 d AlA s=X2d 4 A1 2lH, [FAH, 2014,
APPA(Animal Pet Products Association)

ZUY HEEE AR FRE BPEATLE AR 5HHE, 20139 7)F ¢F 2xdo® FAHH T,
d ol #¢ F7ket AAH B FYEAH 2 HEE AT WHFE F
&% 2 AWz gstet agst FA6 wet viEsE Aol I8 26.3%

o 2
st 2013d oiH] 5~68] A= F7Fste AZF oF 62Y FEE AZY AR dHstu
o1}
<I916> =W ¥t 58 4 AT E
CEHEEE)
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A5 fbEE TH A sFH AW, FFFAAT4A, 2013
=3 BC7} 29 FHT 2011~2014 H BENAY, AP wEEE 3H oS



AA W AE SAEAFA AFS 202090 ol2eAe oF 1,25891Y HRE AWt
129% 4ste] 2024 d =& oF 3% 4,5859 4, =l A2 20200 oF 20999 oA mid
2 2024 d0&= of 4509 e HFRE Aol FAE ACE AHT

2

T B 2020 2021 2022 2023 2024 CAGR
e A7 1,258 2,515 5,534 13,834 34,585 129%
= A 20 30 60 150 450 118%
& Al 1,278 2,545 5,594 13,984 35,035 128.8%
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g 9= ol 719=

=, 4, 7N, Yol e animal, horse, dog, pet, puppy, cat
olef, 3% A& » medicne, drug,  pharmaceuticals, theraphy,
treatment, cure, health, veterinary, remedy, care,

ofZ 7| A, At therapeutics

3z e stem cell, embryonic stem cell, fibroblast, ADSC,
adipose-derived stem cell

k3
AFR=2 &4, d=24, AN  illness, disease, sickness, ligament, tendon,
fracture, arthritis, osteocyte, soft tissue, cartilage,
reganeration, disorder, muscle, bone

2. A 7ML H NEXE 3

N FES AEZASA AFS MLt At e dAE EE 9 I9EE AL
At Z27AZE oz sta glom mEe Vet-Stem® Regenerative Veterinary
Med1cme® MEDIVET Biologics, AnimalCellTherapies™, ¢&<] FAT-Stem So] o3& o]t}
H, ol e ol R TEE E7IAE XEA AF Mdo] dqvEF FAsIE YA
2 Ao E, ATy 5 VIAEZ X5 - AT, ALtsta 7veE AHE ()
2"ulo)| o8, ZAddistn oA FEE ZVAZ A5A AL, NE FH 2L Az o
DBT#% % AlxHl 55 93 ia skar Qleh.

b ol §2 rE

 VET-Stem

m) 9] Vet-Stem®™ Regenerative Veterinary Medicine® A= 2002@o] AP = o] xuf8 =
AT S dal AADY FE AUE LTS 507 o 4o B8 S holMsE 1
frata ok 20049 Z(Horse)o] ABEFHR] AE5E uige® 20059 =ddE 2 AP
ARZZ &4S 44L& MY ARE ARSI 2007d 7 3,000mkE] o)de AEP 20113
Mot adolE HUE FPdHFSRE AL 6~T7Ho o] FE EV|ME A5 Aul27) o]F
A2l o

= Vet-StemAke] A M EX A= Artecel =B goldlAE HS53 A Tlee 7
HES 5 } &

2 Mz ey gARSe2RY Hx 535 IS5FoEA ANFHE7A
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&4, 24 23S 7R 23 gdd A8 A= AlA A&k Aok

 MEDIVET Biologics
MEDIVET BiologicsAl= 2010 A9 s} gl Gl
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<% 17> MEDIVETALe] Z7|HZX 8 AZ A

Before Therapy = ~ rrr— After Therapy

2+ 5: www.medivetbiologics.com

e Animal Cell Therapies
AnimalCellTherapies VA= 2008 S5 7| ZdF
Ag, B34 9 JtEes " 2AsA TS
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60 7 E7|MEE 7FA L QAT
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A= www.actcells.com
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25 www.fat-stem.be
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RERE
aroio| A Systemic, Allogenic S.tem Ce!l The.rapies For Treatment of
Diseases in Animals
S/H= US2012000052049A1 S/ 2012.03.01
= bl Renovocyte, LLC
AU20132011295954A1, CA20122809272A1, CN103180435A,
mua EP002611906A1, EP002611906A4, JP2013000536860A,
US2012000269785A1,US2012000269786A1, US2012000269787A1,
W02012000030968A1
A method for treating preselected diseases comprising the
steps of providing a therapeutic dose of a mesenchymal stem
cell composition, the mesenchymal stem cell composition
comprising mesenchymal stem cells harvested from at least
7|1=8X| one tissue selected from the group consisting of placental
tissue, bone marrow, dental tissue, testicle tissue, and dermal
tissue; and systemically administering the mesenchymal stem
cell composition to the patient suffering from a preselected
disease or diseased state through an intravenous injection
M7= HHEH
# B BIIMEE 0|8% 7, 2
X ol, %, 9z, 1210 ENISe| £2
| el xgzzozHE o2 7Y | MEXZA
E7IMZE 0|80l 3XRAYA S
2 S2%E wEotd O|F EM=ZE
x| NERAZ Y
N 3K Aol 23 A2 OfL
o o, ZME X|ZX7} ot
2
AgRHS F7HY FIMEES 08¢ 2, nYol, T, QI 12|n
HE |£7150 SSMEASHO B Ho2N, MEI|So PHeas| FOE
olA | HlW Al SUE F7IMEE 0|83t R0 €57 FASIL, 3K
=2 YA X =ZHe =0 A0 ol A
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HHUEH 2
uroio| my% SYSTEMIC, ALLOGENIC STEM CELL THERAPIES FOR TREATMENT
°T °° OF DISEASES IN CANINES
TS US2012000269785A1 | Z7HY | 2012.10.25
= Renovocyte, LLC
AU20132011295954A1,  CA20122809272A1,  CN103180435A,
) EP002611906A1, EP002611906A4, JP2013000536860A
US2012000052049A1, US2012000269786A1, US2012000269787A1,
W02012000030968A1
A method for treating preselected diseases comprising the
steps of providing a therapeutic dose of a mesenchymal stem
cell composition, the mesenchymal stem cell composition
comprising mesenchymal stem cells harvested from at least
7|1=8X| one tissue selected from the group consisting of placental
tissue, bone marrow, dental tissue, testicle tissue, and dermal
tissue; and systemically administering the mesenchymal stem
cell composition to the patient suffering from a preselected
disease or diseased state through an intravenous injection.
HE|= HHEd
# 7Y B7IMEE 0|83 7Y, 1Y
g Mol XMEROZEE AS 7Ha Z:Eniliﬂa de|n ENSe 58
EI|MZE olgstol 3xHAC
%t 2 SE3E fIot 0|F SM=
o | HEAE HE 3R Ao BEE YA ofy
s o, ZHZ X 2H 7t oty
2
egEeI2 SUY E7IMEE 0|8%t 7, 20|, &, 2zt dg[1
HE |£7/52 SESMEX MO B Ho2N, MNYIE THesc| BE=
oA |H|W Al S E7IMEE O|8%t= F=0 €7 FAISIL, 3%+
ZEst WS KZH ol 20| of Aol -
X 2EE
O: Ho|sdt e QAR Me7|s
A MBI REHOR QAR HYlE
x 1 Het7|ziar FARHA = el Het7|sdt 22 7l 20k £H5t= MY
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FDA’s Regulation of Veterinary Regenerative Medicine: What Industry Needs to Know to Market and Sell
a Stem Cell Product for Use in Dogs, Cats, Horses and other Animals
(http://www.complianceonline.com/fda-regulation-of -veterinary-regenerative-medicine-webinar-training-702
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FDA Might Regulate Stem-Cell Therapies for Dogs & Cats: But Probably Not
(http://skeptvet.com/Blog/2014/09/f da-might-regulate-stem-cell-therapies-for-dogs-cats-but-probably-not/)
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No. 16 METHODS OF PREPARING AND USING NOVEL STEM CELL
COMPOSITIONS AND KITS COMPRISING THE SAME
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The present invention provides novel stem
cell ~ compositions  having  significant
therapeutic and practical advantages, as
well as methods of preparing and using
such compositions for the treatment and
prevention of injury and disease in
patients. The invention may be applied to
stem cell populations isolated from a wide
variety of animals, including humans, and
tissues. In particular applications, the
invention is used to prepare a stem cell -
composition from a collagen-based tissue,
such as adipose tissue, isolated from a
patient, and the stem cell composition is
subsequently provided to a site of actual
or potential injury in the patient. The
invention further includes related Kkits
comprising the stem cell compositions,
which are remarkably stable and retain
viability and efficacy during storage and

shipment.

NEZ T

1. A method of preparing a purified cell population comprising stem cells for
introducing into a patient, comprising: (a) obtaining adipose tissue from said patient; (b)
processing said adipose tissue to separate cells therein from other tissue components;
and (c) purifying the separated cells from other tissue components; wherein said method
does not include isolating stem cells from other purified cells, thereby preparing a
purified cell population comprising adipose tissue-derived stem cells.
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USE OF STEM CELLS OR PROGENITOR CELLS TO TREAT,

No. 17 DELAY, PREVENT, OR REPAIR TEARING OF CRUCIATE

LIGAMENTS
2014-161291 2014-0205574
29W5/29Y ZAAEIEAL
sl (2014.01.22) A (2014.07.24)
_ Animal Cell
=7} US =944 ]
Therapies
H 2 Al o4 a2 d 3t
QoF jEsw

Methods for treating a partial or complete
rupture of cranial cruciate ligament (CrCL)
damage and for preventing or delaying
CrCL damage with or without synovitis in
dogs are disclosed. For example, this
document provides methods for using stem
cells and/or progenitor cells to prevent or
reduce the likelihood of CrCL rupture in -
the  contralateral leg of  mammals,
especially dogs, diagnosed with CrCL
rupture, as well as methods for using stem
cells and/or progenitor cells to treat, delay
or prevent complete CrCL rupture in
mammals, especially dogs, diagnosed as
having a partial CrCL rupture.

NEZ T

1. A method for reducing the likelihood of cranial cruciate ligament (CrCL) rupture in
the contralateral leg of a mammal such as a dog diagnosed with an existing or previous
unilateral CrCL rupture, or stifle synovitis with or without instability, the method
comprising administering a composition comprising mesenchymal stem cells (MSCs) or
progenitor cells to the contralateral leg of the mammal, such as the dog, wherein the
composition is administered either intravenously or directly into the area of the CrCL in
the contralateral leg.
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ORGAN PRESERVATION

SOLUTIONS, SYSTEMS AND METHODS FOR CELL, TISSUE AND

2013-070277
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2014-0120068
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27} US

=44

Animal Cell
Therapies

22 H %
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=™

This disclosure provides solutions, systems,
and methods for cell, tissue, and/or organ
preservation. Some preservation solutions
may include any combination of a balanced
salt solution, electrolytes, antibiotic agents,
inhibitors,

antimycotic  agents,

simple

protease

anti-oxidants, sugars,  starches
impermeant ions, uric acid and/or amino
acids. Some preservation solutions may also
hydrolyzed The

preservation solutions including hydrolyzed

include collagen.
collagen may be used alone or as part of
a kit to preserve cells, tissue, or organs.
The be
connection with one or more medical

solution may also used in

procedures, for example organ

transplantation.

NEZ T

1. A preservation solution for storage of organs, tissues or cells comprising:

a balanced isotonic solution, and
hydrolyzed collagen.
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No. 19 SYNTHETIC GLYCOAMINE COMPOUNDS

2013-751581 2013-0196935
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Q9 Hx="

This disclosure is directed to synthetic
glycoamine compounds and pharmaceutical
compositions containing such compounds.
The  synthetic  glycoamine  compounds -
provided here can affect cell adhesion and

induce apoptosis, and are useful in treating

metastatic diseases and cancer.

AEHTI

1. A compound of Formula I

carbohydrate unit

or a pharmaceutically acceptable salt thereof,

wherein:

R1 is selected from the group consisting of: H, CO2H, C(O)NH2, C(O)NHOH, C(O)NHOR5,
CO2R6, C(O)NHR7, C(O)NR8RY, heterocyclyl, and heteroaryl, wherein R5, R6, R7, R8, and
R9 are independently selected from the group consisting of: C1-C6 alkyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl, or R8 and R9 can combine with the N atom to which
they are attached to form a 5 or 6-membered ring, or NHR7 is a normatural a—amino
acid or a normatural peptide;

R2 is selected from the group consisting of: Cl1-C6 alkyl, C1-C6 haloalkyl, C1-C6
hydroxyalkyl, C1-C6 alkoxy, C2-C6 alkenyl, C2-C6 alkynyl, C3-C& carbocyclyl,
heterocyclyl, aryl, and heteroaryl;

wherein if R1 is CO2H, then the —NHCH(R2)CO2H moiety on the compound of Formula I
forms a normatural a-amino acid;

wherein if R1 is H, then R2 is selected from the group consisting of C3-C8 carbocyclyl,
benzyl, heterocyclyl, aryl, and heteroaryl;

wherein the above alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl
moieties are each optionally and independently substituted by 1-3 substituents selected
from the group consisting of: amino, cyano, halo, hydroxyl, nitro, C1-C6 alkylamine,
C1-C6 dialkylamine, C1-C6 alkyl, C1-C6 alkoxy, C2-C6 alkenyl, and C1-C6
hydroxyalkyl;

R3 and R4 are each independently selected from H and a monosaccharide, provided only

one of R3 and R4 can be a monosaccharide.
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