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Au és Ag nanorészecskék optikai tulajdonsagai

Surface plasmon resonance (SPR) & These phenomena occur when electromagnetic
field interacts with conduction band electrons and induces the coherent oscillation of

electrons.A
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Az SPR mérés kisérleti elrendezése
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Specific adsorbed amount
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SPR mérések és adszorpcios izotermak
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Adszorpcio és feluileti orientacio
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SPR mérések: Au-cisztein- ibuprofen
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The plasmonic curves of adsorption of ibuprofen on L-cysteine
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4, 6, 10 mmol/dm3 concentrations )



Table 1. The monolayer adsorption capacities (G,,,,,,) and molecular cross section areas (a) on gold surface for different
bioconjugated systems as obtained from adsorption isotherms

Molecules Monolayer Cross an/am calc Calculated Surface
on gold capacity, sectional area, cross sectional | orientation
surface r,/nmolcm=2 |a_/nm?Eq. area *

2
Eq. (5) (6) am,calc/nm

0.325 0.513 1.425 0.360 parallel
L-Glutathion [VNEL] 1.234 1.505 0.820 parallel
Ibuprofen 0.330 0.505 0.789 0.640 parallel

0.860 0.194 0.359 0.540 perpendicular

Molecules Cross a,/ay, cac | Calculated Surface orientation
on Adsorptio | sectional .

. . . cross section

functionali | ncapacity, | area,
sed gold r,/nmol |a,/nm?

surface cm2 oy
Eq. (5) q. (6)

area,

* 2
am,calc/ nm

L-Cyst- 0.325 0.513 0.801 0.640 parallel
Ibuprofen

L-Glut- 0.180 0.926 1.447 0.640 parallel
Ibuprofen

L-Cyst- 0.640 0.260 0.481 0.540 perpendicular
Dopamine

L-Glut- 0.580 0.287 0.531 0.540 perpendicular
Dopamine




Arany nanoszenzorok
aflatoxinok kimutatasara



UV-Vis plazmonikus
spektrumok
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The changes of plasmon bands of aminoldextran reduced gold nanodispersion and
AuSHBCD gold nanodispersions(164 mg/ml; 0.5 mM Au) registered by UV-Vis spectroscopy.
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Fig. 7. Results of SPR measurements: AfB1
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Results of SPR measurements: AuSHBCD gold

AUNPs with BCD-SH (BCDAUNPS)
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5) AfBlmolecules attach to BCDsholes of
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Fig. 11. Results of SPR measurements: in first step Au
nanodisperson and after added AfB1 (in concentration range
0-32 ng/ml AfB1) in dilute acetonitril solution.



Biomarker Nanorészecske
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A plazmonikus csatolas lehetdségei
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Schematic figures of the prepared AuNP samples (a) AUNP(Trp), (b)
AUuNP(CysTrp), (c) AuNP(Lys) and (d) the plasmonic coupling effect
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HRTEM images of the (a) AUNP(CysTrp) and (b) AuNP(Lys) samples
with the ratio of m ,/m,, =5
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XRD mérések
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AuNP(Cys) samples (B) The SAXS curve of (a) AuNP(Lys) sample (c,=1
mg/ml) and the calculated SAXS curve (GNOM fit)
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Langmuir monoréteg vizsgalatok
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Surface pressure — area isotherms of
the model membrane materials:
DPPC and asolectin

DPPC: dipalmytoil-phosphatidylcholine
pure phospholipid

asolectin: mixture of phospholipids and fatty acids



Au nanorészecskék beépulése a lipid membranba

1. Preparation of phospholipid monolayer at liquid/air
interface




Schematic representation of the nanoparticles penetration into lipid membrane

1. Preparation of phospholipid monolayer at liquid/air
interface

2. Compression

3. Penetration of functionalized nanoparticles into
membrane




A monomolekulas réteg atvitele szilard feluletre

Langmuir-Blodgett method

Solid supported monolayer \ 3
membrane with Au NPs incorporated  jsem PIRSIIIIIIS

ANNAAANANAAN



Au- cisztein beépulése monoréteges membranba
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Au - glutation beépulése a monoréteges memranba
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Biofunkcionalizalt Au NR beépulése a DPPC membranba

Penetration of the biofunctionalized Au NPs into the different model
membranes at different compactnesses ( eg. initial surface pressures)

5. Au-cys Rod AU-Cys | |
AR 2.8 1 10nm = increase in surface pressure
means the penetration of the

particles into the membrane

m» composition and initial surface
pressure have marked influence on
the penetrated amount
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Biofunkcionalizalt Au NR és a phospholipid monoréteg

DPPC
Air
O
O O

o:( o=< o=< O=< O=< Aqueous subphase
O
5 % % % o
@o © o

..P’

\@ " e O_\GB OT@ O_\GB

N— N—— — — N—
~ ~ ~ ~ ~
\ @ \ \ \ ® \ and DPPC
PO 09 e
A Cy—Cy, zwitterionic form
H?C H/ (@]
\ 2C\
y s
Au Au
S “a b g

¢ &



2 R N R T
@ . e © * .S ,3. 0.3

e e g s PN e e 5 10 nm Au-cys NPs
., .i. . L & o . — = 15 nm Au-cys NPs
g © ® P o' - = = 10 nm Au-gsh NPs
B " e ? %o .:’0.:0“ ] B =5 nmAu-gsh NPs

- . « o ° < o 2 024 g

: ~ @
) L - . * ? s . '® oz. . 2 .

a ‘. 0:.‘ ® ‘ ‘ O: g‘ ‘ § M\

oo > > ®  0.1-
® : L ot s :“ " ‘c t.
L .O > :‘ @ e . $
iy e LY ® & \
'F:. e ® * '.. o 0.0 T v T v T v A I a—
o e mee o o ~ — 400 500 600 700 800 900

e a® e % 2807 - wavelength (nm)

TEM image of the 10 nm spherical Au NPs andUV-Vis absorbance spectra of
different sized, bioconjugated Au NPs.



=

0.5

Au NRs 733 nm
0.4{— — Au-cysNRs

0.3

0.2

absorbance

0.1

0-0 . T v T v T v T v
400 500 600 700 800 900
wavelength (nm)

TEM image of the Au nanorods, UV-Vis absorbance spectra of the aqueous
dispersions of the Au NRs.



1.5

704
Au-gsh
10 nm 4 Au-ash
=% A e A 152m
E 59.6 Au-gsh _ UCYS | cys 10nm AUy
> 15 nm > 1.0 rod 15 nm
< 50- o 28 AR 10nm | 0.96
Au-cys 777 - 093
S / S
P 49.4/ (<) r | 0.88
Au-cys 10 nm o c 080! | _
0. 40 rod // > 10.78
= 28AR 40,0 Aucys | 2 0.5
7777 15 nm /
30 34.8) |7 v
31.0
20 - - 0.0

Maximum insertion pressure (MIP) and synergy values obtained for the different sized,
shaped, surface functionalized nanoparticles with DPPC membrane.



Zn0O-Au plazmonikus csatolas



Au és ZnO nanohibrid filmek
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Au-ZnO nanoszerkezetek fotolumineszcenciaja
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Mag-héj kompozitok
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BSA maggal eléallitott mag-héj kompozitok
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Hatéanyag leadas vizsgalata
| IBUPROFEN meghatérozasa:
| BSA mag jelenlétében: 264 nm, 272 nm
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Release %

Els6rendl Sebességi Modell a kioldbdas mechanizmusara
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Mezoporusos szilika maggal elGallitott mag-héj kompozitok
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Els6rendl Sebességi Modell a kioldbdas mechanizmusara
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,Hollow spheres” el6allitasa biokompatibilis poliszacharidokbdl

*kitozan, alginat - biokompatibilis, biodegradabilis,
-alkalmazhatosagat széleskorlien vizsgaljak hatéanyagok és vakcinak szallitasara
nyalkahartyan keresztul
*CaCO; -nem toxikus,
-mérete és morfologiaja szabalyozhato,
-kdnnyen eltavolithato,
*CMC -06sszekapcsolddik a Ca* ionokkal, ezaltal szabalyozza a képz6d6 CaCOg4 részecskék méretet,
-ugy viselkedik mint egy ,ragasztd”, 6sszefogja a nanorészecskéket egymassal €s gomb alaku

mikrorészecskéket formal.
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(a) Kitozan, (b) Na-alginat és (c) karboximetil-cellul6z (CMC) szerkezeti
képlete
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Kitozan alginat ,hollow spheres” el6allitasa
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0.05% kitozan (0.5M NaCl, pH=5)
CaCO4(CMC) + n %

0.1% alginat(0.5M NaCl, pH=5)

B AND"
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CaCO4(CMC) templat
(Fénymikroszkopos felvétel)
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CaCO,4(CMC)-(chit-alg); (TEM felvétel) (Fénvmikros7zkdanos felvétel)



+ 1% Glutaraldehid
+ 0.2M EDTA

+ Rhodamin B

10 um
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CaCO4(CMC)/(Chit-Alg); — Rhodamin B
fénymikroszképos felvétele

(chit-alg); hollow spheres
fénymikroszkoépos felvétele
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