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EnviroPen

biosenzor pro detekci
halogenovanych polutant
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Halogenované uhlovodiky

Halogenované alifatické uhlovodiky
d pfrirodni & antropogenni
d obtizné odbouratelné polutanty

d toxické, potencidlné karcinogenni, mutagenni a teratogenni
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Metody pro monitorovani: vwhody & nevyhody

konvencni

vysoka citlivost prepfriprava vzorkii
nizké detekéni limity laboratorni analyza
zavedené metody vysoké naklady
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Metody pro monitorovani: vwhody & nevyhody

konvencni biosenzory

vysoka citlivost predpriprava vzorku specificita vyssi detekéni limity
nizké detek¢ni limity laboratorni analyza kontinualni méfeni kratka zivotnost
zavedené metody vysoké naklady jednoduchost a rychlost vétsSinou prototypy
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Biosenzory |

Biorekognicni
element
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Biosenzory

Optické fluorescencni
d enzym jako biorekognic¢ni element

d fluorescencni pH indikator

” Photon
CREIAES (P e



Biorekognicni element

Halogenalkandehalogenasy

J

J
J
J

X_
mikrobialni enzymy H,O H*
reakce: hydrolyticka dehalogenace R-X >_Z> R-OH

substraty: halogenované alifatické uhlovodiky

produkty: halogenidovy ion, alkohol, proton
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Biorekognicni element

Halogenalkan

dehalogenasy Substraty — nebezpecné latky

LinB lindany, yperit

DhIA 1,2-dichlorethan, 1,2-dibromethan
DhaA 1,2,3-trichlorpropan, yperit

DbjA 1,2-dibromethan

DatA 1,3-dibrompropan

DpcA 1,3-dibrompropan
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Fluorescencni pH indikator

Derivaty fluoresceinu
d  zménou pH méni intenzitu fluorescence

d fluorescencni zmény zaznamenany jako zména potencidlu

fotonasobice nebo fotodiody
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Imobilizace enzymu

F ! +«— Opticky prevodnik
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ST /o ST

Zesitovani Zachyceniv Zachyceni agregat(
glutaraldehydem polyvinylakoholu v polyvinylalkoholu
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Imobilizace enzymu

F ! +«— Opticky prevodnik
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ST /o ST

Zesitovani Zachyceniv Zachyceni agregat(
glutaraldehydem | polyvinylakoholu v polyvinylalkoholu
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Design biosenzoru

Prototyp optického biosenzoru zalozeného na
aktivité halogenalkandehalogenasy

Fluorescencni fotometr
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Design biosenzoru

Miniaturizace a optimalizace — vyvoj EnviroPen

Prototyp EnviroPen
Méf¥ici cas (min) 30 1
Velikost (cm) 25x25x 13 8x13x3
Limit detekce dibromethanu (uM) 130 10
Predpokladana cena (€) 6000 2600
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Technické parametry

0 Chemicka kompatibilita: Vodné roztoky

 pH rozsah: 4-10

L Teplotni rozsah: 4—40 °C

 Doba odezvy: 1 min

 Kalibrace: 2 pufry

L Uchovavani: V suché i mokré formé
O Priklady analyta: 1,2,3-trichlorpropan

1,2-dibromethan

1,2-dichlorethan
3-chlor-2-(chlormethyl)-1-propen
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Limity detekce analytu

B reference
@ halogenalkandehalogenasa
B mutantni halogenalkandehalogenasa

1,2,3-trichlor

Cl propan
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Vyskyt trichlorpropanu

Moznost vyuziti EnviroPen v kontaminovanych oblastech

Lokalita Koncentrace Reference

Kalifornie, Los Angeles, San 11 uM US EPA, 2009

Fernando Valey

Havaj, Oahu 0,02 uM Oki et al., 1987

Idaho, Northwest Ada Country 0,06 uM Atlakson et al., 2006
’ New York, Suffolk Country,

MacKenzie Chemical Works 60 UM US EPA, 2005

New Jersey, Ciba-Geigy 0,3 uM US EPA, 2005

Kalifornie, San Gabriel Valley 0,4 uM US EPA, 2005
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Méreni realnych vzorku

Vysypka lomu Hajek Chemicky zavod Spolana
Kontaminace dulnich vod Kontaminace okolnich

uloZzenymi odpady z podzemnich vod rfadou

toxickych latek

insekticidu
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Méreni realnych vzorku

 Pridavek 1,2-dibromethanu (DBE)

 Limit detekce jen mirné vyssi nez v ¢istém pufru

Voda z Hajku Voda ze Spolany
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Vyhled

 Rozsifeni pouzitelnosti biosenzoru

 detekce bojovych latek (napft. yperitu)

1 detekce analytl dle pozadavk( zakaznik

 Stanoveni halogenovanych latek v morské vodé

 Dalsi optimalizace biosenzoru — snizeni detekénich limita

ﬂ Photon
CREIAES CP e



Dékuji za pozornost

EnviroPen

Innovative handheld biosensor device for in situ detection
of halogenated compounds

L] L] [ ]
Enantis & Loschmidt Laboratories
X /s . 4 EnviroPen is reliable, portable and economical device for rapid monitoring of a wide range
Sa rka B | d m a n Ova of halogenated hydrocarbons. EnviroPen is easy to operate in field conditions without

requirement for collection and transfer of samples to laboratory as usual for standard
v chromatographic methods.

Zbynék Prokop

[ &4 7

Jifi Damborsky

CONCEPT

EnviroPen high sensitivity is based on specific activity of
haloalkane dehalogenase enzymes with target analyte,
coupled to fluorescence dye indicator immobilised on the
biosensor tip.

APPLICATIONS

EnviroPen is suitable for detection of surface and ground-
water contamination, monitoring of bioremediation and
wastewater treatment progress. Small size and robustness
enables the usage of EnviroPen in deep ground water

Photon Systems Instruments
Tomas Rataj

wells.
Martin Trtilek
a r I n r I e TECHNICAL PARAMETERS
Chemical compatibility: aqueous solutions
pH range: 4-10
Temperature range: 4-40°C
Response time: 1 min
Calibration: 2 buffers
Storage conditions: dry or wet storage
Examples of analytes 1,2,3-trichloropropane —9 uM
and detection limits: 1,2-dibromoethane — 14 uM
3-chloro-2-(chloromethyl)-
X-Cl 1-propene — 6 pM

1,2-dichloroethane — 24 uM
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