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Polymeric Micelles as Drug Carriers
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Doubly-Amphiphilic Block Copolymers
based on PolyOxazolines

In collaboration with R. Luxenhofer and R. Jordan. Germany
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Block lonomer
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Surfactant-Based Block Ionomer Complexes
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Wall thickness 12.5 + 0.03 (TEM)

Kabanov et al. J. Am.Chem. Soc. 1998, 120: 9941
Bronich et al. . Am. Chem. Soc. 2002, 124: 11872
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Double hydrophilic
block copolymer
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Polymer Micelles with Cross-Linked
Ionic Core (cl-Micelles) = NanoGELS
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Equilibrium swelling ratio 14.5

D,=19.64 + 0.67 nm

L=6.2nm

Bronich et. al. . Am. Chem. Soc. 2005, 127(23): 8236



Differential Trafficking of cl-Micelles in
Normal and Cancer Epithelial Cells

VIG. Sahay | J.-O. Kim
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Cisplatin Loaded cl-Micelles
as "Nanodrug”

T.Bronich H.Oberoi  J.-O.Kim
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Bronich et. al. . Am. Chem. Soc. 2005, 127(23): 8236

Cytotoxicity in human ovarian adenocarcinoma cells A2780

Cellular uptake of micelles

A MLI. 120 T non-degradable
A o . .
100 10mM GSH e micelle-cisPt
<l degradable
o 2 oj—‘j 807 micelle-cisPt
8 60 without GSH| | = 0 | .
© st cisPt alone
‘5 40 o 40 +
N L
20 20 +
Colocalization with o : : ) 0 -
lysosomes e 36 72 108 144 0.001 001 0.1 1 10 100 1000
Time (hours) [CDDP], ug/ml

T. Bronich, J-O. Kim and H. Oberoi, 2009

N mesn ]os

Medical Center e g o



Membrane Interactions of
Pluronic Block Copolymers

G. dhqy B

Pluronic block copolymers
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Batrakova et al. JPET, 2001, 299, 483




Pluronic-induced sensitization of MDR cells

MDR cancer cell
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Pgp inhibition and ATP depletion in vivo

Sestamibi 99mTc CT scan Localized 3P Spectroscopy ISIS Image guided
volume Selective In-vivo Spectroscopy
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Batrakova et al, J. Contr, Release2010, online
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SP1049C:
Pluronic Polymer Micelle Doxorubicin
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Prevention of Development of MDR in
Leukemia Cells In Vivo
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SP1049C Clinical Trial Phase 1

Phase I results:

e 26 advanced stage IV cancer patients

MTD = 70 mg/m?2

DLT = neutropeniaat 90 mg/m?2

Plasma PK - linear, dose-proportional, terminal
elimination phase - circa 50 hours

Toxicity profile similar to doxorubicin

Activity observed in highly resistant cancer:
oesophageal cancer

@ SUPRATEK PHARMA INC Danson et al. Br. J. Cancer, 2004 90: 2085
7 port™ Techalogy Compary



SP1049C Clinical Trial Phase 11

SP1049C-202-UK - open-label, phase II window

First line therapy, adenocarcinoma of the esophagus

21 patients (19 evaluable)

75 mg/m?2 of SP1049C i.v. every 3 weeks up to 6 cycles
SP1049C appears active in monotherapy (RR 47%)
Median survival 9.96 months

Toxicity profile: predominantly haematological and cardiac

Further investigation :
e Combination with platinum and 5FU as 15t line therapy

e Esophagus/upper GI, vs. best supportive care after 1st line therapy

Phase III trial FDA SPA, agreed

@ SUPRATEK PHARMA INC. Valle et. al. Invest New Drugs. 2010 Feb 24.
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Drug/Gene Delivery Paradigm vs.
Polymer Genomics

The Paradigm

Ayslable onins at wew. scisncediract com

e : sdvanced]
- *.” ScienceDirect NRUG NFI NFRY
& . Favaws
13 Payload” FlSENIRLE Advanced Drag Delivery Reviews 5 (2008) 1557 - 1631 m
(gene, drug, il
antigen etc) « . Polymer genomics: An insight into pharmacology
(Nano) "Container and toxicology of nanomedicines

(liposome, polymer
micelle etc.) Alexander V. Kabanov **

Comer for Drug Deltvery awd Ne diebee aed Dip of Plarmacessical Sclmees, Collepe of Pharmacy, Usiversity of Nebwaska
Medieal Cemer, Darkam Researck Cowser, D03800 Nebrasks Medical Cewsr, Owaka, Nebraska S8108-3250, 'S4
Release By
When physically mixed or chemically linked to

biological agents such as cytotoxic drugs,
DNA, antigens and the like synthetic polymers

and nanomaterials can alter genomically

Loading :

controlled responses of cells to these agents
Target cell

resulting in alteration of biological response.
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