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layer-

by-layer (LbL) adsorption |

Classic Synthesis LbL - Deposition

Reagent(s) Surface
(atoms, synthons) (template)

series of series of
reaction deposi-

V steps V4 tion steps

Product(s) Multilayer Film
(typically single species) (defined layer sequence)
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reagents for LbL adsorption

linear tacticity

branched degree of polymerization
(starshaped) composition

copolymers monomer sequence

Reagents: polymers

size

polydispersity
composition

surface functionality

polymeric
colloids metallic
oxidic

proteins
blomacromolecules polynucleotides
bioaggregates

small molecules

small & complex ions
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~ driving force for LbL

Thickness (A)

Intrinsic

1 { .}

0.2 0.4 0.6
NaCl concentration (M)

Extrinsic




polyelectrolytes for LbL

n n n
/,,ijCHS L
| T
S

SO5
PSS PM2VP PDADMA

OCa b r

NH3




- e = S v = N - . - e o N o N o N ¥ e

temperature & humidity
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Absorbance

dipping
cycle

k=4
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200

250
A [nm]

Absorbance @ 225 nm

—e— Abs. of phenyl groups @ 225 nn

15 20 25 30 35 40

Number of Layers
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"X-ray refl of
multilayer film

50 alt, layers

42 alt. layers

30 alt. layers

20 alt. layers

Film Thickness [A]

—aA—— 1.0 m NaCi
(17.7 A [ layer pair)

—&— 1.5 m NaCl
(19.4 A / layer pair)

12 alt. layers " —@— 2.0 m NaCl
g (22.6 A / layer pair)
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10 15 20 25 30
Number of PSS-Layers

16 alt. layers
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Scattering Angle 2 6 [deg.]




100
time / min.

unloaded
electrodes
f=1 . - large amplitude of motion

— large current

loaded
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" bare Sifi'u2 surface
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small gradients of
excess charge

|

'

charge neutrality
in Zone II
essentially charge
compensated
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increasing numbers of layers
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pH control using weak
polyelectrolytes

I |

(o]

average incremental thickness
contributed by a PAA and PAH adsorbed
layer as a function of solution pH.
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partlcle Incorporation in fllms

50nm

(PAH/PAA), .+ Ag

10.5

(PAH/SPS),,

_' "QPAH/PAAH Ag

(PAH/SPS),,
(PAH/PAA) + Ag

‘ PS substrate




surface functionalization

Images of water droplets on 3.5/7.5 (PAA/PAH)7.5 multi- layer films: (a) as-
prepared and (b) after immersing the multilayer film into a PS—PAA block
copolymer solution.
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(PAA / PAAm)_

patterning of films|

H-bonds

Ink-jet Printing

pH 7 buffer
. -/solution

pH 7 buffer
ionizes
carboxylic acid
groups

d "o intact film is
crosslinked

A, Non-crosslinked polymer
s 1s washed off with water

Patterned Film

Patterned area can be

0 T filled with EL material




patternlng of fllms
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LbL of metal alkoxides

Adsorption cycle

alternate adsorption of Ti(OnBu)4 and
cadmium polynuclear complex ([Cd10
(SCH2CH20H)16]4+ - 4CIO4).
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Multilayer Assembly
Oxides and Proteins
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Adsorption Cycle
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proteln/polymer multllayer
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Bioreactors

CHy Gy
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C=0

DAG67
HN—CH,COONa
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oxidized DAG67

- GA
B -glucose

--- GOD
D-glucono-
2He 0 -lactone
- POD
H,O
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(a) without glucose
(b) in the presence of glucose

Current ( b A)

0.20 0.40
EiV (vs. SCE)




cross-linking of films
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cross-linking of films
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Reflectance FTIR spectra of nine-
bilayer PAH/PAA films before heating
(A) and after heating for 2 h at 130°C
(B) or 215°C (C).
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Coated Colloids
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(1) Polymer ™}
Adsor ption
ﬁ

Collold Templates'™)

(%) Nanocolloid(")
Ailsorption




polyelectrolyte shell consisting of 11 layers of
PSS/PAH templated on an echinocyte. The
outer layer is FITC labelled PAH.




hollow capsules

In Waler.
In Water, closed Ethanol Water 1:1, open Encapsulated
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