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Smart Polymers

1. EinfGhrung in die Technik

» Was sind smart Polymers?

« Warum der Begriff smart oder intelligent?

Table I
Environmental Stimuli
Physical Chemical Biochemical
Temperature pH Enzyme substrates
[onic strength Specific ions Affinity ligands
Solvents Chemical agents Other biochemical
E.M. radiation agents

(UV, visible)
Electric fields
Mechanical stress,

strain
Sonic radiation
Magnetic fields

Reaktion auf auBere

Reize
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1. EinfGhrung in die Technik
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Figure 1. Schematic figure of the different types of re-
sponses of “intelligent” polymer systems to environmental
stimuli.”
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Smart Polymers

1. EinfGhrung in die Technik

Warum ist diese Methode nutzlich?

« Anwendungen in der Medizin und Biotechnologie
» drug delivery. Smart polymers matrices
« Hydrogele, Bioseparation
» Immuntests

- rekombinante Proteine, zB Steuerung von Ligand oder Zellbindung
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1. EinfGhrung in die Technik

Biokonjugate
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2. Photoresponsive polymer-enzyme switches

mogliche Bindungen

Random, end-linked  Random, pendant-linked

Site-specific, end-linked Site-specific, pendant-linked
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2. Photoresponsive polymer-enzyme switches

Photoswitches

+ Stimulus O\\

'Etlmulus
Ligand binding ligand Ligand binding
"switched " on "switched" off
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2. Photoresponsive polymer-enzyme switches

NOENSH ““”J
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trans-Azobenzol cis-Azobenzol

Photoswitches:

» absorbiertes Licht aktiviert eine
chem. Transformation, zB.
Photoisomeration

* dient hier als molekulare
Antenne, bzw. molekularer
Schalter
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2. Photoresponsive polymer-enzyme switches

; Synthese der licht
CH = CH=5~CH LRy 0= CH y OH 28— Cit ;== Cm—te == C e H empfindlichen Polymere
0 g:ﬂ f=ﬂ
N R

N\
l:[-]‘,-,f CH
R = NH{ DMAAm }
O [ DMAA )
é

Figure 11. Composition of the light-sensitive copolymers
that have been conjugated to strepavidin. *!
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2. Photoresponsive polymer-enzyme switches
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2. Photoresponsive polymer-enzyme switches
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Figure 5. Schematic of the process for preparing a site-
specific conjugate of a smart polymer with a genetically en-
gineered mutant protein.
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2. Photoresponsive polymer-enzyme switches
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2. Photoresponsive polymer-enzyme switches
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Ag. 3. Fhotoinduced actikity dhanges of NS5C-DMMAS, NS5C-DMAAmM, and
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Katalytische Aktivitat des N55C
Messtemperatur 45°C

Substrat: ONPC
Produkt: Nitrophenol
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2. Photoresponsive polymer-enzyme switches
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Reversibilitat
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Photoresponsive polymer-enzyme switches
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Fig. 5. Photoinduced activity dhanges of NS5C-DMMAS and NSSC-DRASAT
conjugates whan immobilized on streptasidin-coated magnetic baads. Con.
ditions are dascribed In Matariak and Methods
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2. Photoresponsive polymer-enzyme switches

Fazit:

* Enzyme konnten mithilfe der Polymere durch Lichtbestrahlung an und aus
geschaltet werden
— Kontrolle der Enzymaktivitat
— Enzym kann ausgeschaltet bleiben bis es im Korper sein Ziel
erreicht und dort mithilfe von optischer Fibertechnologie
angeschaltet werden

* Reversibler Prozess
» Microfluide
» Lab on a chip
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3. Ausblick

Biotinylated polymer

Streptavidin Mixed AuNP/mNP aggregate

Heat above
LCST

Apply magnetic
field

Discard supernatant,
redissolve into smaller
volume of buffer below
LCST

Detection by lateral
flow immunoassay
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“Cleaned up” and concentrated

\
Anti-streptavidin IgG . .
particle mixture

Weitere Anwendungen
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4. Quellen

Quellen:

» Photoresponsive polymer—enzyme switches
Tsuyoshi Shimoboji*, Edmund Larenasft,
Tim Fowlert, Samarth Kulkarni*, Allan S. Hoffman*t, and Patrick S. Stayton*t

 Really smart bioconjugates of smart polymers and

receptor proteins

Allan S. Hoffman,1* Patrick S. Stayton,1 Volga Bulmus,1 Guohua Chen,1 Jingping Chen,1 Chuck Cheung, 1
Ashutosh Chilkoti,1 Zhongli Ding,1 Liangchang Dong,1 Robin Fong,1 Chantal A. Lackey,1 Cynthia J. Long,1
Morikazu Miura,1 John E. Morris,1 Niren Murthy,1 Yoshikuni Nabeshima,1 Tae Gwan Park,1

Ollie W. Press,1 Tsuyoshi Shimoboji,1 Sara Shoemaker,1 Heung Joon Yang,1 Nobuo Moniji,2

Robert C. Nowinski,2 Carole Ann Cole,2 John H. Priest,2 J. Milton Harris,3 Katsuhiko Nakamae,4

Takashi Nishino,4 Takashi Miyata4

- A Mixed Stimuli-Responsive Magnetic and Gold Nanoparticle
System for Rapid Purification, Enrichment, and Detection of

Biomarkers
Michael A. Nash, Paul Yager, Allan S. Hoffman, and Patrick S. Stayton*
Department of Bioengineering, University of Washington, Seattle, WA 98195
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1. EinfGhrung in die Technik
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2. Photoresponsive polymer-enzyme switches
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Ortsspezifische Mutagenese

« gezielte Steuerung der Bindung
des Polymers an das Enzym
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