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,Molecular Biology of the Cell

41 edition. Alberts B., Johnson A., Lewis J., et al. New York:
= 2002.
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A) Mechanism of vesicle fusion B) Mechanism of vesicle fission

v

c: Contact and adhesion Spher‘lcal vesicle
C: Coalescence and formation
f
of center wall Elongation
Destabilization
of center wall
Internal waist formation
Asymmetric detachment
of center wall
Narrowing of external waist
Retraction of center wall
into outer wall
Formation of Complete separation
uniform outer wall

D. E.Discher, A. EisenbergPolymer Vesicles Science2002, 297, 967.
Luo, L., Eisenberg, A.Langmuir 2001, 17, 6804.
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(a) Spherical Micelles
PSz00-b-PAAzy

(e) Large Lamellae
PSss-b-PAA

{b) Rods
PSia0-b-PAAz

(c) Bicontinuous Rods
PS1g0-b-PAAzg

(d) Small Lamellae
PS32-b-PAAzs

(f) Vesicles
PSy410-b-PAA;;

(g) HHHs
PSa410-b-PAA;;

%
o

(h) LCMs
PS200-b-PAA,

Mai Y., Eisenberg, A!
Cameron, N. S.Corbierre, M. K., Eisenberg, ACan. J. Chem 1999, 77,1311-1326

HHH: hexagonally packed hollow
hoops,
LCM: large compound micelles

, Chem. Soc. Rey 2012, 41, 5969-5985.
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Functional principles of polymeric biomaterials.

Function Action principle Example

PEOpolyacrylic acid,
polysaccharide,

Actustar stealth hydrophilicity poly(vinyl alcohol),
PVP
E{m'ag.g chemically inert a < 3Nm' 2 PDMS, teflon, PIB, PU

Recognition

hydrolytically or
biodegradable enzymatically PGly, PLac, PA
degradable polyester

Staalth-Function
Encapsulation

adhesive
cell adhesion glycoproteins,
fibronectin

Release ) :
immunoglobulins

_'l|,__ cell detection vectors (IgG), RGD sequence
- . . membrane -
Adhasion cell permeation compatibility PEO, lipids
) salt actuator polyelectrolytes PAAc, poly-L-Lysine
Permeation
temperature actuator phase separation PPO, PNIPAM

phase transition

m le micell
through ultrasound etastable micelles

pressure actuator

glucose actuator complex formation :)e;rria?cegilizne
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Circulating Polymersomes (@

20 40 60
Circulation time, t (hrs)

D. E.Discher, A. EisenbergPolymer Vesicles Science2002, 297, 967.



Theranostics

D’ Imaging agent \ Drug A

ﬁﬁ Specific targeting moiety ~ Stimulus-sensitive agent A

‘(3 Biocompatible polymer A Drug B

* Cell-penetrating agent _ Stimulus-sensitive agent B

Ferrari, M. Cancer nanotechnology: opportunities and challenges,Nature Reviews Cancer2005, 5, 161-171.
Hamblin et al., Multi-Functionality in Theranostics Nanopatrticles: Is more always Bette J.Nanomedic. Nanotechnol. 2012, 3:e120.
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http://openwetware.org/wiki/Biomod/2013/Dresden/project

Virus-assisted loading of polymer
nanocontainer

Graff, A., Sauer, M., VaGelder, P, Meier W.”\NAS, 2002, 99, 5064-5068.


http://www.pnas.org/content/99/8/5064.full
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Product Drug Indications Year approved
Approved products
AmBisome (Gilead) Amphotericin B Fu_n gal mfgctpns 1990 (Europe), 1997 (USA
Leishmaniasis, 2000
Kaposi's sarcoma 1995
Doxil/ Caelyx(Johnson & .. Ovarian cancer 1999
Johnson) Doxorubicin Breast Cancer 2003
Multiple
myeloma + Velcade (Europe, Canada) 2007
DaunoXome (Galen) Daunorubicin Kaposi's sarcoma 1996 (Europe), 1996 (USA
Breast
Myocet (Cephalon) Doxorubicin cancer + cyclophosphamid 2000 (Europe)
e
Amphotec (Intermune) Amphotericin B Invasive aspergillosis 1996
Abelcet (Enzon) Amphotericin B Aspergillosis 1995
Visudyne (QLT) Verteporphin Wet macular degeneration 2000 (USA), 2003 (Japan)
DepoDur (Pacira) Morphine sulfate Pain following surgery 2004
Cytosine Lymphomatous
. meningitis
DepoCyt (Pacira) Arabinoside Neoplastic 1999
meningitis
Diprivan (AstraZeneca) Propofol Anesthesia 1986
Estrasorb (King) Estrogen Menopausal therapy 2003
L!po-Dox (Taiwan Doxorubicin Kaposi's sarcoma, breast 2001 (Taiwan)
Liposome) and ovarian cancer
Marqibo (Talon) Vincristine Acute Iymphoblastlc 2012 (USA)
leukemia
Exparel(Pacirg Bupivacaine Nerve block Phase I
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Product Drug Indications Year approved
Products in clinical trials
SPLO77 (Alza) Cisplatin Solid tumors Phase Il (development terminated)
CPX351 (Celator) Cytarabine:daunorubicin Acute myeloid leukemia Phase Il
CPX1 (Celator) Irinotecan HCI:floxuridine Colorectal cancer Phase Il
MM -398 (Merrimack) CPT11 Ge_tstrlc and pancreatic cancer Phase Il

Glioma and colon cancer Phase |
MM -302 (Merrimack) ErbB2/ErbB3targeted doxorubicin ErbB2 positive breast cancer Phase |
MBP-436 (Mebiopharm) Transferrin-targeted oxaliplatin Gastric cancer aqd gastro Phase Il

esophageal junction
Brakiva (Talon) Topotecan Relapsed solid tumors Phase |
Alocrest (Talon) Vinorelbine Newly diagnosed orrelapsed solid Phase |

tumors
Lipoplatin (Regulon) cisplatin Non-small cell lung cancer Phase I

Adult relapsed ALL Phase |
L-annamycin (Callisto) Annamycin Pediatric relapsed ALL and acute Phase |

myelogenous leukemia

Doxorubicin-resistant breast cancePhase Il (development terminated)

ThermoDox (Celsion)

Thermosensitive doxorubicin

Primary hepatocellular carcinoma

Phase Il

Refractory chest wall breast cancerPhase Il

Colorectal liver metastases Phase Il
. L , Pancreatic cancer Phase Il
Endo-Tag-1(Medigene) Cationic liposomal paclitaxel Triple negative breast cancer Phase Il
i siRNA targeting transthyretin (TTR)TTR amyloidosis Phase |
,(AA]I;]I E;SALNPCS ALNVSP siRNA targeting PCSK9 RNAI Hypercholesterolemia Phase |
y targeting liver cancer Liver cancer and liver metastases Phase |
i . RNAI targeting polo -like kinase 1 Liver tumors Phase |
TKM-PLK1 TKMApoB (Tekmira) (POLO) RNAI targeting apoB High levels of LDL cholesterol Phase |
Stimuvax (Oncothyreon/Merck)  Anti-MUC1 cancer vaccine Non-small cell lung cancer Phase IlI
Exparel (Pacira) Bupivacaine Nerve block Phase I
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