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- Alzax 197013 th9l 1980 Aol ZA A& WA A 19883
OROS 7]&< ©] &3 W=53] 47659895 =

- OROS 7]&¢ o]&ste] debdsAldl Nifedipine &8¢ /3
T3 A& 0 2= v A= Pfizer’} A% Procardia XL2
2, 797 oot A= BayerA7F 45 AdalatZ v 3

- o5 wjEde 1998 Procardia XLE 7914007 2,
AdalatE 109950005+ 232 % $17963 9 2e)2229)Y
(DR report, 2000).
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<E3-1> FRMFIRe| BAX S G2ND J|x s
3| At EHAFAE FEAY V& 284
Ligand system, liposome, new particle
Elan & Y P b oAz
system
Alza Stealth” liposomal technology Al (doxorubicin)
Shire ™
Microtrol ' beadlet AN
Pharmaceuticals
AmBisome” YA (amphotericinB)

Gilead Science ®
DaunoXome ™ liposomal technology

3}l (daunorubicin)

Nektar Therapeutics(Inhale

Pulmor delivery system
Therepeutic systems) i Y

Insulin
g-1 proteinase inhibitor

EndoCyte Receptor-targeted delivery FA
FeRx Magnetic bead-targeted carrier A (mitomycinC)
Lectin-directed enzyme activated prodru
GlycoForm e prodie ANEE
therapy(LEAPT)
Cell-Works Ligand-conjugated drug delivery FLA(Liv-1)
Thermosensitive biodegradble
MacroMed ANEE
copolymer/hydrogel
Ag: FHAA71EHE, 2003 (FHAFAHRATH, DAL
2004. 11, p.12 A8
O = gL ANINE FHOZ 190dT) 2FE DDS
Fo4% Adste] Amhdd BAdoz Feddn gow,
Sl DDS Q7 Rokel A4g Bio) Ue4 k2ol /83 7%
el 0} s
-3 719 FelMe o, YW, FotAe 29 T
o) o] Rof A7E Axdn slod, Al tRRe A
Sp1glo] o] Heb ATE AAAEAL 4 Fod BB
02 Q43I F4 3o Qo7 DDSHE AROE St W
AZY= AAUIL 5.
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=9 ERE Ed | 59 ERE w%
1 |Elan 1,004 | 11 |Inhale Therapeutic Systems 41
2 |Alza 795 12 |Meridian Medical Technlogies| 40
3 |Andrx 476 13 |Noven Pharmaceuticals 31
4 |Shire Pharmaceuticals 401 14 |Guilford Pharmaceuticals 21
5 |Dura Pharmaceuticals 301 15 |Advanced Polymer Systems 20
6 |MiniMed 212 16 |Bentley Pharmaceuticals 20
7  |Biovail 176 17 |Columbia Laboratories 18
8 |Gilead Sciences 169 18 |Aradigm 16
9 |The Liposome Co. 92 19 |Geltex Pharmaceuticals 16
10 |Vivus 43 20 |ML Laboratories 15

Z}&F: Scrip Magazine, 2000. 5. (d&7|&749 A4, 100t 44t
AElZ IV, ¥l & A% - 7)ol Z 5 IA, 2004, p98 A2)8)
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1. A 975% 4
. E = o ~ ~
7). siRNAE o] &3 F-3A X 8A HEA A+
E [e] &5 0 =l O (SRS
O B4 x4y ¥43dE 2dste a4 A I39A, 24
> = 22 o3 3 2 10 5
9 AnA 5o AP ARE 9P TN Aew B A
oAx AT FY.
< 4-1> RUX AZHE 0|Sol et dESel 2[Al=
Cinical
Company/location|  Indication/treatment site Product/gene Vector trial
phase
Corautus Genetics . Vascular endothelial growth factor | Naked
Atlanta, Georgia | V"¢ angina/heart muscle | oy plasmid DNA| 2°
Ge“zy“: o Peripheral arterial disease  |HIF-1 (an engineered from of the| Adenovirus o
Mhssa chizzﬁs /legs hypoxia-inducible factor 1 gene) |type 2
GenVec Severe coronary artery .
Gaithersburg, | discase, angina/cororary |0 VEGHIZL (PrOPRERY | geryirys | 2
Maryland arteries )
P atic cancer/ TNFerade/tumor necrosis factor- Adenovi 5
Age-related macular Pigment epithelium-derived factor .
degeneration/eye (PEDF) Adeno 1
. Solid tumors/head and neck,
IIIJ trogen Austin, lung, breast, esophagus, ADVEXIN/p53 Adenovirus 123
oxas prostate, brain, pelvis
Solid tunors/varo\ious INGN 241/mda7 (encodes 1124) | Adenovirus 172
Solid tumors/lung 401/FLS1 (a g Nanoparticle 1
suppressor gene)
Targeted Genetics Adeno-
Seattle, Rheumatoid arthritis/joints | tgAAC94/TNF associated 1

A}Z: Nature Biotech, 23, 2005, p-519-521.
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O siRNA (Small interfering RNA): <ol 21-227] Hx¢] 4F
o7 749 &L o]F7HH (double strand)®] RNA, = siRNA
7b AHAQ 4 mRNAS B3] & Sojioz Rt

A FA4E AT 5 YE Ve AR e,

<12l 4-1> siRNAZE =St mRNAS| £

Dicer @ ¢
V400000 @2

Worms and
RISC@ plants
m Mv;\l/ 4_/ \% @ N Amplification
»

e
SIOODOO0,
W
<\

Fruitflies and
mammals - i
RISC

Target Target

mRNA mRNA

VAN f

mRNA degradation mRNA degradation

Z}&: Nature 430, 2004, p.161-164.
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<E4-2> 2 X|ZE2 9/3t sRNA M}

Cancer siRNA target
CML BCR/ABL fusion protein
Leukemia c-raf, bcl-2
Cervical carcinoma E6, E7 (HPV)
Pancreatic carcinoma K-RAS'™
ATEF2
Melanoma BRAFF
H-Ras
Ovarian carcinoma mVEGF
COX-2
Prostate cancer P110a, p110B of PI 3 kinase
Wilms’ tumor Witl, Pax2, Wnt4

Z}&.: Gene Therapy, 12, 2005, p.5-11.
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AL&: PNAS 102, 2005, p.12177-12182.
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Hasel =2 2lA=
Focus Company Platform*
Therapeutics |Alnis Biosciences (Emeryville, CA) |Pollyfunctional nanoparticles
R Lipid nanoparticles with polyethyiene glycol coating:
Alza (Mountain View, CA) Doxil (doxorubicin liposome) on the market
NanoCrystal Technologies (King - .
of Prussia, PA) NanoMili technology for creating nanocrystals
NanoMed Pharmaceuticals Nanotemplate engineering for drug and vaccine
(Kalamazoo, MI) delivery systems
Alnis Biosciences (Emeryville, CA) |Polyfunctional nanoparticles
StarPharma (Melbourne, Australia) |VivaGel anti-HIV dendrimer (phase I)
Drug delivery Advectus Life Sciences (West NanoCure system for delivery of anticancer drugs

Vancouver, BC, Canada)

across blood-brain barrier

BioDelivery Science (Newark, NJ)

BioOral nanocochleates cigar-shaped structures
comprised of ligid bilayers

BioSante Pharmaceuticals
(Lincolnshire, IL)

Nanoparticulate paltform (CAP) for drug delivery
(phase 1)

C-Sixty (Houston, TX)

Fullerene-based drug delivery

Cytimmune Sciences (College
Park, MD)

Tumor necrosis factor bound to colloidal gold
nanocrystals for tageting tumors: vector with
docking site for gene therapy

NanoCarrier (Chiba, Japan)

NanoCap micellar nanoparticle for water-insoluble
drug (under development)

NanoBio (Ann Arbor, MI)

Antimicrobial nanomulsions (phase II)

NanoSpectra Biosciences (Houston,
Texas)

Nanoshells for optical therapies

Targesome (Palo Alto, CA)

Injectable nanosheres for therapeutic or diagnostic
agents

* Unless otherwise specified in parentless technology in preclinical development. Locations are in
United States unless otherwise stated.

Z}3: Nature biotech, 21, 2003, p-1137-1143.
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Core constituent
material

Therapeutic or Biological surface
imaging payload modifier

@ Dug A 00, PEG
@ Drug B T TTargeting moieties
<D Contrast enhancer

< Permeation enhancer

Z}&: Nature review cancer 5, 2005, p.171.
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<J8 4-4> M= ERIE D ZHHZ oigEel Y o
QD capping ligand QD capping ligand: TOPO O=P%
TOPO

N1 4 PEG PEG: poly (ethylene glycol)
~CH,-CH»-O+; MW = 5,000

o Polymer coating

t\‘»/-\ffinity ligands Affinity ligands: antibody, peptide,

small-molecule drug,
inhibitors

A& Nature biotech, 22, 2004, p.969-976.

o AX AEAE o] &8 4E A2 Ve

O @A, & % W A7, AF oy, g=r, A4 R ©I7
Ag, FIAE o UF E7HZ fdf AZAEA D B3
AT o] Ees] JPHI Q.

O AZAEAY Faolde Mg Fojd 93 AEFEE F4
ko] oAz o3k 229} A4, o]59 WA o A
24 BRI Fokd ARERE duA sk A ol &
Al 2oyt AE ARAAAE A Ak 7Ies T8l AE
A5AY AR G842 sfar sk A7 ¥ T

O AMZ HA o o]dd Ao AYES FAAT7I7] Sfef 3 A
A (angiogenesis, neovascularization)s =3k AR 2 7]
solu AlES 2A4E FAATIE 7

Ao} Aedte 7les 8% 7Ieol NEHL s



<E 44> MZE 083 o2 MY J|&8 Y Fol S
Company Technology Major disease focus

Cell-based delivery

BioHybrid Technologies
(Shrewsbury, Ma)

Encapsulation system for allogratts

Encapsulated pancreatic islet cell: therapeutic
protein delivery

Islet Sheet Medical
(San Francisco, CA)

Encapsulated pancreatic islet cells

Retrievable bioartificial pancreatic for diabetes

Ixion Biotechnology
(Alachua, FL)

Pancreatic islet-producing human stem
cells

Unencapsulated islet cell allografts for diabetes

Neurotech (Evry, France)

Encapsulation system forl allografts

Therapeutic protein delivery to eye and brain

Novocell (Irvine, CA)

Individually polymer-coated
pancreatic islet cells

Encapsulated islet cell allografts for diabetes

Oxford BioMedica

MacroGen (macrophages as gene

Pro-drug activating enzyme (CYP2B6) for

(Oxford, UK) delivery systems) treating cancers

Layton Biosciences QNS disorders (stroke, tumors, Parkinson’s
Human neuronal stem cells . A .

(Sunnyvale, CA) deisease, Alzheimer’s disease)

Cell Based Delivery
(Provicence, RI)

Implantable protein-expressing muscle
tissue allogrfts

Therapeutic protein delivery for chronic disease

Sertoll Technologies
(Cranston, RI)

Sertoil cells to protect implanted
allografts

Pancreatic islet cell allografts, therapeutic
protein delivery, and cell-based gene therapy

Cell-based immunotherapy

Aastrom Bioscience
(Ann Arbor, MI)

Autologous cell processing system, bone
marrow and cord blood stem cells

Dendritic cell-based cancer vaccine, solid tissue
and blood regeneration with stem cells

CellExSys (Seattle, WA)

Ex vivo production of crytotoxic T
lyphocytes

Cell-based treatments for hepatities B and C,
cancer

Geron (Menlo Park, CA)

Huamn ES cells: dendritic cell vaccine

Cell-based treatment for cancer, diabetes,
osteoarthrities

Xcyte Therapies (Seattle,
WA)

Ex vivo expansion T cell

Autologous cytotexic T-cell generation to treat
cancer, infectious diseases

Immuno-Designed Molacules
(Paris, France)

Immunotherapeutics, and dendritic cells
used as vaccines: cell processor
technologies

Cell Drugs, to enhance immunity to treat cancer

Cell retrieval and expansion

Gamida-Cell (Jorusalom,
Israel)

System for epanding stem cell
populations ex vivo

Hematopoietics stem cells derived from umbilical
cord blood for use in high-dose chemotherapy

Nexell Therapeutics (Irvine,
CA)

System for isolating hematopoietic stem
cells

Stem celltherapy for chronic granulomatous
disease and other hereditary blood disorders:

cancer vaccines

TEI Bioscience (Boston, MA)

Signaling moclecuies to induce stem
cell differentiation

Tissue enginerring suing derived cell typed

Progenitor Cell Therapy
(Saccle Brook, NJ)

Cell therapy manufacturing services

GMP factory and distribution system to grow
and deliver aytologous therapies nationwide (US)

Cytomatrix (Woburn, MA)

A 3-D matrix an artificial thymus, for
the growth and maturation of T cells

Cell culture devices for bench research and
bioreactors for commercial production of cells

Select Therapeulics
(Woburn, MA)

3-dimensional matrix for growing cells

ex vivo

Expansion of hematopoietic stem cells for bone
marrow transplants cytotoxic T cells to treat

cancer

Z}&: Nature biotech, 20, 2002, p.339-343.
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