Bioelektronika Il

Hogyan segithet a biologia az informaciotechnikanak?

Dér Andras
MTA SZBK Biofizikai Intézet



STANISLAW LEM

LYMPHATER
UTOLSO KEPLETE

jiiShug IZéﬁi

Sl \I\I\II(II\( Il 1AL

St

Science - fiction




Calculations per Second per $1,000
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Miniaturizalas

FPrep are Wafer

Coat with Photoresist
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Szén nanocsovek jo vezetok.
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Biologial anyag

Onszervezddeésre kepes, specialis funkcidkra optimalizalt

Biologiai
makromolekulak
(fehérjek,
nukleinsavak)

Lem joslata valora valik?



Kommunikacio fénnyel

i Optikai fényvezeto kabel

L_ehetne ezt Kkicsiben 1s?



Integralt optika
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Az ,evaneszcens” fény

NLO film ("adlayer")

Vezeto6 réteg

JO lenne kizarolag fényvezerelt
aramkoroket késziteni.

Kovetelmeények: fény hatasara
torésmutatovaltozas, gyors
NLO anyag kinetika, stabilitas




A bR modellszerepet t61t be az ionpumpaldé membranfehérjék kozott
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Bioelektronikai alkalmazasok
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Integralt optikai alkalmazas

Nemlinearis optikai tulajdonsag: a torésmutato
megyvilagitas hatasara valtozzon

Kramers-Kronig
relaciok




A torésmutato merese
- tiveg hordozo Ns=1.526 - 1.532)

- hullamvezeto réteg (n=1.77-2.3,d ~ 200
nm)

- adal¢k réteg (d>1 um)
- csatolo racs (2400 - 2700 vonal/mm)

A racs csatolasu hullamvezetd sémaja

He-Ne lézer fény




A meérorendszer

Forg6 asztal

PMT

He-Ne laser
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A mérdhely




A becsatolt fény intenzitasanak
szogfuggese

bare waveguide
—— waveguide with bR
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A fényindukalt torésmutatovaltozas merése

without illumination
—— with illumination
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Hullamvezeto készitése
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A meéresi elrendezeés

gerjesztd |ézerfény
A=488nm

[
- Mach-Zehnder interferométer detektor (PMT)

bR réteggel

diodalézer fénye A=690nm

optikai szalba vezetve

digitalis tarolé osszcilloszkop



A kapcsoloettektus demonstralasa
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The Director of the United States
Patent and Trademark Office

Has received an application for a patent for ¢
new and useful invention. The title and descrip-
tion of the invention are enclosed. The require-
menis of law have been complied with, and it
has been determined that a patent on the in-
vention shall be granted under the law:

Therefore, this
United States Patent

Grants to the person(s) having title to this patent
the right to exclude others from making, using,
offering for sale, or selling the invention
throughout the United States of America or im-
porting the invention into the United States of
America for the term set forth below, subject
to the payment of maintenance fees as provided
by law.

If this application was filed prior to June 8,

1995, the term of this patent is the longer of

seventeen years from the date of grant of this
patent or twenty vears from the earliest effec-
tive US. filing daie of the application, subject
o any .»'{}11.'(11.:;"1: extension.

If this application was filed on or after June §,
1993, the term of this patent is twenty years from
the U.S. filing date, subject to any statutory ex-
tension. If the application contains a specific
reference to an earlier filed application or ap-
plications under 35 US.C. 120, 121 or 365(c),
the term of the patent is twenty vears from the
date on which the earliest application was filed,
subject to any stafutory extensions.
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a» United States Patent

Ormos et al.

(34) LIGHT DRIVEN, INTEGRATED OPTICAL
DEVICE
(75) Inventors: Pal Ormos. Szeged (HU): Andris Dér,
Szeged (HU): Elmar Klaus Wolff.
Witten-Annen (DE): Jeremy J.
Ramsden, Bedfordshire (GB)

Assignee: Biological Research Center of the
Hungar ademy of Sciences,
Szeged (HU)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 43 days.
Appl. No.: 10/337,348
Filed: Jan. 7, 2003
Prior Publication Data
US 2003/0152358 Al Aug. 14, 2003
Related U.S. Application Data
{63)  Continuation of application No. PCT/HUOL/O0077. filed on
Jul. 9, 2001
(30) Foreign Application Priority Data
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US. Cl i, 385716 385/145; 385/5:
385/37
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385/130. 145.5; 422/85.11; 435/5; 359273
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(57) ABSTRACT

A fully light-conirollable integrated optical switch appli-
cable in-a slab geometry configuration includes a waveguide
and an ad-medium in contact with the waveguide. The the
ad-medium comprises a photochromic protein s a material
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Tovabblepesi lehetosegek

- A kapcsolasi sebesség novelése (mas reakciok

felhasznalasa, génsebészet:i modositasok)
- Osszetett optikai strukturak létrehozasa

- Szenzorikai alkalmazasi lehetdsegek (kombinalas
mikrofluidikaval és mikroelektronikaval)
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Pumpa-proba elrendezes

Waveguide

Laser Source
800 nm




BRggs — 459

Pumpa: 530 nm150 fs
Proba: 780 nm 3 ps
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Integralt optikai alkalmazasok

Fotonikal logika
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Covid Spike protein
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Mit hoz a jové?

Kiilonboz6 megolddsok parhuzamosan -
hibrid strukturak

Az integralt optika novekvd szerepe (miniatiirizalas -

)
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Novel optical matenial+

Alkalmazasok nehany
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