Part 2: Chimera-Surfactants;

hybrids between synthesis and biology

synthetic chemistry

Biological fragments from:

0 peptide polymerization

0 de novo peptides
o (biological fragments)
o (biotechnology)
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Au or Pt-loaded micelles
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H. Kukula, H. Schlaad, K. Tauer, Macromolecules 2002, 35, 2538.



nanoparticles
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stable nanodropl ets 1:1 copy
50-500 nm (nanoreactor)



Growth of droplets
I N N B Cigaon

Ostwald ripening: %::} %
diffusion of oil ﬁ% collision and fusion
through the water o c\ of

phase oil droplets
Suppression of Ostwald ripening: Suppression of coalescence:
Addition of a hydrophobic agent Addition of surfactants

with very low water solubility:

@) @w (),

Force: OSMOTIC pressureversus LAPLACE pressure




Stability of nanodroplets
I N N B I oo

example: inverse miniemulsion

FeCI3 [Fe(CN)6]4' FeCl+[Fe(CN) %

mixing of 2 miniemulsions by ultrasound:
forced fusion and fisson



Particle sizeis governed by the type and amount of the surfactant oolymer - SE3030:
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Surfactant / % related to styrene

miniemulsions; low coverage of the droplets by surfactant
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Macromol. Chem. Phys.
M,, = 20 000 g mol! 2000, 201, 1-5.



Reactions of miniemulsified saltsto pigments and
ferrofluids
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Fe,O; from FeCl,

Fe;O, from FeCl,/FeCl,

500 nm
Fecl,
ZrQO, from Zr OCl
2 2 ZrOCl, ZrO,
Base

M. Willert, R. Rothe, K. Landfester,
M. Antonietti, Chem. Mater. 2001,
5 s




Enzymatic Reactionsin Miniemulsions

I D N BN T Cogo

Simple access to polyesters, high value fat derivatives, biodegradable ABCs
O o)

(H—O> Lipase _ /{(CHZ)B\)kO %ﬁ
(CHy) 13

250 nm

advantages:

- no solvent

- short reaction times < 30 min

- high conversions > 99.5 % (in org. solvent: < 80 %)



applications



The MRI-Contrast Agents

MRI CM
I I
l I Tar etedlllntracell I
Extracellular CM Blood-Pool CM J ular CM Targeted CM
| | I
* Magnevist Protein-binding Hepatocyte-specific Fibrin-targeted
OMNISCAN MS 325 + Primovist EP-2104
Optimark BR 22 Multihance
I I
Macromolecular - : :
: RES-specific Plague-imaging
+ Gadovist 1.0 Gadomer + Resovist Gadofluorin
P792
USPIO ..
: . + RES-specific
High-Reflexivity CM Supravist . Feridpex
Combidex
* Approved in the USA Early Stage —

+ Approved in Europe




Magnevist was first MR contrast

agent
>60 million Injection experience



USPIO

o Useio J 20 m

[trasmall

uper-
aramagnetic
ron

Xide particles,
coated with
carboxydextran

Optimized formulation
for T1 w-imaging (MRA)






High resolution MRA: imaging
of vessel wall




 Imaging with T2-Effect

e Feridex® ‘SPI Ol

e “Whiteners'
Imaging with T1-Effect

Multihance® (Gd-BOPTA)
Tedascan® (Mn-DPDP)

Primovist © (GA-EOB-
DTPA)



Mangofodipir trisodium
(Mn-DpDp):

s
Pre T1-GRE

Pre FSE T2

Post Mn-DP T1-GRE



Hemangioma with hepatocyte specific contrast
agent (Gd-EOB-DTPA)

precontrast dynamic hepatocyte phase

page 22

Courtesy of C. Czech, Munich, Germany



Metastases
Post T,

Robinson, MD, Leeds, UK



Plague imaging: Gadofluorine M

» New water soluble, macrocyclic gadolinium chelates
» Micelle formation and longer half life, high relaxivity



Plague Imaging Gadofluorine M
WHHL Rabbit

24 h post injection

IR turbo FLASH (300/4/120/20°)



The ,Rabbit-story‘: Applications in Cancer Therapy

In cooperation with :  Prof. Dr. Werner, Priv.Doz. Dr. A. DUnne,
Universitét Marburg

Problem: « Tumorsin the head/neck region metastasize by way of the
lymphatic system.

Anticancer drugs injected into the blood system are not active.

Tremendous reduction of life expectancy

|dea « Using achimeramicelle as carrier tracer system for anticancer
drug

* Direct injection of the tracer into the tumour ; lymphatic
homing



2. Taxol (Paclitaxel®): mN PEG-P(L-Lysin)
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PEG-P(BLGIu), R=benzyl

 highly toxic
PEG-P(L-Glu), R=H

» very low solubility in water




The Model: New Zeeland white rabbit

» VX2-carcinoma which shows lymphatic metastasizing grows only in New
Zeeland white rabbits (rats metastasize via blood vessels)

Experiments:

» Cancer cells of VX2-carcinoma are injected in
the ears of the rabbits

* Growth of the tumor over several weeks

» First micro-metastases in lymph node after 8
days

» Therefore start of tracer injection after 8 days

» Tracer was injected 3 times over a period of 14-
21 days

Tumor after 18 days



Metastasis in lymph node

Histological cuts:
(pink cells : metastases, purple cells: lymphatic cells)

Lymph node

Lymphatic vessel



Results (2)

Animals with tracer application after 21 days:
* N0 metastases in lymphatic system detectable

« normal morphology of lymph node, but a lot of secondary follicles
(immuno answer of B-cells after antigene contact)

Histological cut of lymph node

Secondary follicle =

- Chimera Surfactants have mediated transport
and communication with biology
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rrrdepings ! : Unilerbaut

Fakt: 99+% der Kosmetika pflegen die Hornschicht und sind damit
nicht nachhaltig wirksam.

Um Haut jung zu halten, muf3 die Basal schicht erreicht werden !



Freisetzung aus
dem Pllastersystem

Resorption aus den Hautschichten
in den systemischen Kreislauf

Hautschichten

¥=x1 ——> Siratum Corneum
X=X2 10 -50 uym

Epidermis 100 - 200 gm

x=x3

Dermis 1000 - 2000 pm

L a=xd



L osung ??. kodierte Nanotellchen
Schleichen sich durch das Porensystem der Haut
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Konfocale

L aserscanningmikroskopie mit
Farbstoff statt Vitaminen
(Pandora's Box)

Links. Kontrollgruppe
Rechts: Probe mit 40 nm NPs




- higher tissue specifity



