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Nanotechnology is Here

B Nanoscale drug delivery devices are being
developed to deliver anticancer therapeutics
specifically to tumors. Liposomes are one
such "first generation” nanoscale device.
Liposomal doxorubicin is used to treat
specific forms of cancer, while liposomal
amphotericin B treats fungal infections often
associated with aggressive anticancer
treatment. Commercialization of these
liposome encapsulated drugs produced by

with sales over $20 million in 1999.

B Recently, a nanoparticulate formulation of the
well-known anticancer compound taxol was
submitted as a new treatment for advanced
stage breast cancer.




Nanotechnology Could Be The Solution
To Chemotherapy Solutions

« As terrible as cancer can be, chemotherapy treatments
can make one think that the disease might be the lesser
of two evils. The basic premise behind chemotherapy is
to poison the patient’s system with a cocktail of drugs.
Not only does the cancer get attacked but so too does
the entire body.

e If the drugs aren’t water soluble the need to be
dissolved in another solvent so they can be injected.
Often this solvent is highly toxic and causes strong
Side effects. American Pharmaceutical Partners have
announced that its cancer fighting drug Abraxane
(consisting of 130 nanometer spheres of protein and
paclitaxel) has demonstrated greater tumour reduction
and fewer side effects when compared to a solvent
dissolved equivalent.



o - ABRAXANE™

(Paclitaxel) was
approved In
February 2005 by
the FDA.

- for Injectable Suspension is the

INncreases the convenience of
administration.

L JFor the first time, the anticancer drug paclitaxel
can now be delivered using the protein albumii



Abraxane™
IS trademark of
BioScience,

its cancer-fighting drug Abraxane (consisting of
nanometer spheres of protein and paclitaxel) has
onstrated greater tumour reduction and fewer side
ects when compared to a solvent-dissolved

uivalent.

¢ ABRAXANE ™ for Injectable Suspension launched by
braxis Oncology, the proprietary drug division of

(APP) American Pharmaceutical Partners, Inc,\




Cytimmune: -
A Novel Vector for Tumor Directed Drug Delivery

e |n 2000, Cytimmune discovered that
pegylated colloidal gold nanoparticles
bind anti-cancer therapeutics on their
surface and carry these drugs safely
through the blood stream.

e Thiolated forms of small molecule
‘“i“therapeutics, such as
bind directly to the surface of coIIO|daI
gold nanopatrticles.

e With tumor targeting resulting in
Increased drug levels in the tumor and
reduced drug uptake by healthy
organs, the technology improves
efficacy and reduces toxicity.




Polyethylene glycol (PEG) masks
particles from immune recognition
preventing uptake by liver and spleen

Nanoparticles exit circulatory system
only at the tumor neovasculature due to
leakiness of blood vessels

Particles too large to exit circulation
elsewhere
TNF targeting molecule on particle’s

surface binds to receptors causing rapid
absorption of drug in and around tumor.




NeoPharmiis a biopharmaceuticall company dedicated to the
research, discevery, and commercialization off new and
Innoevative cancer drugs for therapeutic applications.
NeoPharm has bullt its drugl portiolio based on Its tWwe novel
proprietary technelogy platierms: a tumer-targeting platierm;
and the Neolipid®;drug delivery system.

NeoLipid" technology takes
advantage of a tumor cell's

need to consume large  _-ga3T = y 1
amounts of fats s Rt ] .
; - 3 _ .
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NeoLipfd@ technology entrapsianticances agents
Inside lipesomes, whichrare microscopic membrane-
lIke structures created firom lipids (fats)."Because
tumoyr cells need te consume large amounts, of fats
Lo sustain their rapid grewth, they eat the lipeseme,
whlle at the same time absorbing the anticancer
agents.



NeoLipid® DRUG DELIVERY

PLATFORM
3

(| The NeoPharm Drug Development Pipeline
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IL13-PE3SOOR
[cintredekin beswdolox)
Indication: Glioblastoma Multiforme

LEP-ETLH
{Liposome Entrapped Pachitaxel)
Indication: Variows Solid Tumars

LE-5N3G
{Liposome Entrapped SN-28)
Indication: Variows Solid Tumors

LEralADM-ETU

(Liposome Enbrapped Antisense
Dligonuclentide)

Indication: Varigus Tangets

LE-DT
(Lipozome Emrapped Docetaxel)
Indication: Various Targels

Lipid Conjugate Gemcitabine
{Cardeplipin Conjugate Gemeitabine)
Indication: Various Targels

LE-siRNA
{Cationic Liposome Mediated sIRNA)
Indication: Various Tangets
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III”“| ACUSPHERE Inc. s a specialty

pharmaceutical company that develops new drugs and
Improved formulations of existing drugs using its
proprietary porous microparticle technology.

Al-850, our initial product candidate utilizing our HDDS technology, Is a
readily dissolving formulation of the hydrophobic drug, paclitaxel, the
active ingredient in the cancer drug, . To dissolve :
contains Cremophor, which is believed to cause severe hypersensitivity
reactions, such as an extreme allergic reaction called anaphylaxis.
Therefore, IS typically administered using pre-medications and by
long infusions to patients with cancer. By putting nanoparticles of
paclitaxel into sponge-like microparticles, is created a

formulation that is free of Cremophor and consists of paclitaxel
nanoparticles in a porous, hydrophilic matrix, composed primarily of a
sugar that has been proven to be innocuous in other injectable drugs.




BioDelivery Sciences International, Inc.

S s [ | s [

Drug Indication Status

Emezine Nausea/\VVomiting Partnered

BEMA Fentanyl Breakthrough pain Proprietary

Bioral Amphotericin B Fungal infections Proprietary

Bioral NSAID Pain Licensed

Bioral paclitaxel Oncology Avall. for Licensing

Bionasal Amphotericin B

Chronic rhinosinusitis

Partnered

Biorazyme Gauchers Disease Avalil. for Licensing
Bioral SRNA | nfectious disease/cancer Avail. For Licensing




Aphies Corpoeration is developing

enhanced therapeutics for health maintenance
and the treatment off human diseases;with.a
TOCUS ON' TNTECtIoUs dIseases, cancer and
guality-of-life medicines

e Aphios has utilized its patented
technology to form nanosomes (small, uniform
liposomes) of paclitaxel. Liposomes are microscopic
vesicles of phospholipid bilayers comprised of single or
multiple lipid bilayers. Most liposomes are non toxic,
non antigenic and biodegradable in character since they
have the molecular characteristics of mammalian cell
membranes. Hydrophobic compounds are trapped inside
the lipid bilayers, masking the toxic nature and
permitting a biocompatible formulation to be
administered.



TaxosomesTM

APNIOS has developed and patented a
nanosomal formulation of Paclitaxel,
Taxosomes.™ The formulation is Cremophor-
free and produced by Aphios’ patented
phospholipid nanosomes technology [U.S.
and European Patents, 1995, 1997/, 1998 and
2002]. Harvard Medical School researchers
have demonstrated that Taxosomes™ is
much less toxic in vitro than Taxol,® while
being twice as effective in the in vivo
treatment of nude mice with breast cancer
xenografts.



NanoMed Pharmaceuticals, Inc.

¢ NanoMed has developed a scaleable nanoparticle
manufacturing technology (Nanotemplate

Engineering) to deliver small molecules, peptides,
proteins, plasmid DNA, and diagnostic agents.

¢ The company is utilizing this novel platform
technology to develop new and improved
formulations for two approved chemotherapeutic
drugs -- paclitaxel (Paclitaxel NP™) and
doxorubicin (Doxorubicin NP™) -- and a new
Indication for a third approved therapeutic agent
for use as a novel anti-cancer drug (NAC NP).
The therapeutic focus is breast, lung, and
colorectal cancer.



http://www.nanomedpharm.com/nanomed/prod01.htm
http://www.nanomedpharm.com/nanomed/prod01.htm
http://www.nanomedpharm.com/nanomed/prod01.htm

SONUS pharmaceuticals

m The Company's lead product candidate is
, an injectable, ready-to-use formulation of the widely

prescribed anti-cancer drug paclitaxel.

m The product is administered to patients in a short 15-minute
Infusion compared to the prolonged three-hour infusion
required with Taxol. Paclitaxel has been designed to
overcome the limitations associated with and generic
paclitaxel-based chemotherapy, including time consuming and
expensive preparation of the products prior to administration,
I(%fng Infusion times and undesirable or treatment-limiting side
effects.

= Sonus has completed patient enrollment in Phase 2a studies of
In non-small cell lung, bladder and
ovarian cancers, and Phase 2b studies are ongoing in bladder
and breast cancers. In addition, the U.S. Food and Drug
Administration has completed a Special Protocol Assessment
(SPA) for the pivotal Phase 3 trial of :
which Sonus expects to initiate in 2005.



SONUS pharmaceuticals

The TOCOSOL® technology
uses vitamin E and vitamin E
derivatives to solubilize,
stabilize and formulate drugs
with the goal of enhancing
their delivery, safety and
efficacy. The Company’s
development strategy is:

Develop proprietary
formulations of therapeutic
drugs utilizing the TOCOSOL
tecdhnology platform;

an

Identify and acquire additional
therapies and technologies in
oncology and related fields in
order to expand product
pipeline and corporate
capabilities.

TOCOSOL Technology

lllustration representing a Tocopherol
(vitamin E) based emulsion particle.

Active Ingredient soluble in
oil but not water

Vitamin E biocompatible solvent




Synt:em announces its acquisition by Sonus
Pharmaceuticals

About Synt:em

Synt:em S.A. is an emerging drug discovery company developing
novel drugs using its proprietary drug design technologies to
discover and develop drug transport conjugates. Company
employs its technology platform to design short peptide vectors,
known as Pep:trans vectors.

Pep:trans™ peptide-derived vectors transport drugs across
biological membranes and bring them directly to their site of
pharmacological action.

Drugs linked to Pep:trans™ typically have shown up to 100-fold
enhancement in brain uptake resulting in an associated
improvement of pharmacological activity in animal models.



Synizem|as developeaisnort peptide
\VECLOKS, tERMEd SYnB VECTOKS) thal areanle
10)cresS CEllularmembranes: Iaran eforEsio
addiressitne pProriem ol MIDR IR Cancer
CHEMGLIERAPY; SCIENLISTIS Al SYRit-em
coUpIEdNNE 2RUICENCEr 20ERT

WIth VaRIeus SyniBiVEctoKs and tested tels;
IR0 CYLGLEXICTLYARNAUIEN
enyikelIeukemIc (IKS62/AIDR)ESIStanit:
celISSaErconUgatersHeOWECNGLERITCOSE:
GEPERCEREIRRNeERIGHCEIIFG oW G ENRST
IKS6Z2/ADRICEISTAS ComParEa e ieatmEnt
Wiitl G OXeUIBICIRIZIGHE:
exnpIeaNICs0iconcentialions tnat WerRe 20
WIMESTIGRER 2N ECLOKZEG G OXORUIBICIA:




Synt:em announces its acquisition by Sonus
Pharmaceuticals

Synt:em

Parc Scientifique Georges Besse

30035 Nimes CEDEX 1

FRANCE

Web: www.syntem.com

NIMES, FRANCE and BOTHELL, WASHINGTON, USA
For additional information please contact
Synt:em

Michel Kaczorek, Ph.D., Président

Gordon Waldron, Vice Président Finance

Tel: + 33 (0) 466 048 664

Tel: + 33 (0) 466 048 663

Dr Luc-André Granier, MD, PhD

VP Clinical Development Tel : + 33 (0) 466 042 293
Sonus Pharmaceuticals

Pamela L. Dull,

Tel : (425) 487-9500, Ext. 255



ALZA Corporation’s
STEALTH® liposomal
technology

= ALZA Corporation's STEALTH®: lipesomal
technology, developed for state-of-the-art
Intravenous drug delivery, Is the basis for the
anticancer agent Doxil® (doxerubicin HCI
lipesome Injection).

= ALZA Is new applying this technoelogy to the

delivery of other cancer therapeutics and gene
therapy vectors.

= The proprietary STEALTH®! liposemes evade
recognition by the iImmune system because of
their unigue polyethylene glycol (PEG) coating.




Advectus Life Sciences Inc. holds the exclusive worldwide rights
Including patents to this nanoparticle-based technology for the
delivery of approved cancer fighting drugs across the blood-
brain barrier for the treatment of brain tumors. Preliminary tests
have shown that this technology may have the potential to
overcome major obstacles in treating brain cancer.

PB80DOX-NP is a novel delivery method for Doxorubicin that
crosses the blood-brain barrier. This series of pre-clinical
studies will test the responsiveness of tumors in the brain to this
compound. Successful demonstration of an antitumor effect
could serve as a basis for a clinical trial using PSBODOX-NP to
treat the large group of patients with brain metastases. The
study is designed to lead into Phase | Clinical Trials.

E-Mail:

Head Office:

100 - 265 25TH STREET ,WEST VANCOUVER,British Columbia
CANADA, V7V 4H7

Phone: +1 (604) 926-6098

Fax: +1 (604) 926-4398


http://www.advectuslifesciences.com/
http://www.advectuslifesciences.com/
mailto:info@AdvectusLifeSciences.com

Spherics, Inc

(Feasibility study - 2004)

Paclitaxel exists in several states, e.g., semicrystalline, dehydrate
and amorphous and Is generally supplied in the semi-crystalline state.
A micronization method! that could reduce particle size and reduce
crystallinity of paclitaxell would increase absorption ofi boeth particulate
and seluble drug.

The paclitaxel naneparticle formulations in the present study were
prepared using a proprietary phase-inversion precipitation technique,

0 produce discrete particles of amorphous paclitaxel in the size range
of 300 nm. The oral pharmacokinetics of the PNF were evaluated after
single and repeat dosing In fasted mice. Paclitaxel nanoparticles were
fabricated via a phase inversion technigue.

Spherics, Inc /701 George Washington Highway: / Linceln, Rl 02865 /
Tel: (401) 334-7800 Fax: (401) 334-9180 Email: info@spherics.com



*Presented at the 2005 Annual Meeting (Cincinnati, OH)
1.Fabrication of micro and nanoparticles of paclitaxel-loaded
Poly L Lactide for controlled release using supercritical
antisolvent method: Effects of Thermodynamics and
Hydrodynamics
2. Paclitaxel-loaded Biodegradable Nanoparticles Developed by
Dialysis and ElectroHydrodynamic Atomization Methods
3.Micro- and Nano-Particles Developed by Electrohydrodynamic
Atomization for the Sustained Delivery of Paclitaxel to Treat C6 Glioma
4. In vitro study of anticancer drug doxorubicin in
PLGA-based microparticles

Author Information:

1.Jingwel Xie (speaker)

Department of Chemical and
Biomolecular Engineering,
National University of
Singapore

4 Engineering Drive 4

Singapore, 117576

Singapore Phone: (65)6874-1534

2. Chi-Hwa Wang

National University of Singapore
117576

Singapore, 117576

Singapore Phone: (65)6874-5079
Fax: (65)6779-1936

Email: chewch@nus.edu.sg
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Implantable5-FU-Microsphieres

Implantierbare 5-FU-Bio-Mikrospharen
Philippe Menger, M.D:, Ph.D., Neurochirurg amn der Universitatsklinik Angersiin
Framnkreich, versucht, Gliome LLokal zu lbekampien, indeni er in eine
I ragersubstanz ein radiosensibilisierendes Chemotherapeutikiing einbettet, das
danniam Tumor tber emen langeren Zeitraum freigesetzt wird.

Philippe Menei, M.D., Ph.D.
Departement de Neurochirurgie

Centre Hospital Universitaire d * Angers
Rue Larrey

- 49933 Angers - Frankreich

E-Mail: phmena @chu-angers.fr
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