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Different  methodologies  are  being  developed,  such  as  imaging,  spectroscopy  and 

electrochemistry, to study neurochemical dynamics in cell cultures or in intact brain [1-2]. One of 

these techniques involves the  in-situ  detection of biologically active molecules, including nitric 

oxide (NO) [3], glucose [4], glutamate (GLUT) [5-6] and lactate [1,7], in brain extracellular fluid 

(ECF),  using implanted  microsensors  and biosensors.  NO is  a  water-soluble  free  radical  that 

readily diffuses through membranes and its actions in the CNS are largely studied. While low 

concentrations  of  NO  modulate  normal  synaptic  transmission,  excess  levels  of  NO  may  be 

neurotoxic.  The  constant-potential  oxidation  of  NO  occurs  on  Nafion  poly-ortho-

phenylenediamine (PPD)-coated carbon fibers at +865 mV vs Ag/AgCl reference electrode (RE) 

with  good  selectivity  against  electrochemically  oxidizable  anions  [3].  When  direct 

electrochemical oxidation is not possible under standard experimental conditions, a biosensor may 

then be used instead. Glucose, for example, is oxidized by the enzyme glucose oxidase (GOx), an 

oxidoreductase  with  a  covalently-linked  flavin  adenine  dinucleotide  (FAD)  cofactor.  The 

reconversion  of  FADH2 to  FAD produces  H2O2 in  the  presence  of  O2.  The  application  of  a 

potential of +700mV to a platinum (Pt) working electrode, relative to a RE, causes the generation 

of  a  measurable  current  that  is  proportional  to  the  H2O2 produced.  The  high  specificity  and 

stability of GOx makes this enzyme suitable for biosensor construction when immobilized on the 

surface of Pt electrodes  with PPD [4].  The substitution of the GOx with glutamate or lactate 

oxydases,  and  the  modification  of  biosensor  design,  allow  to  detect,  respectively,  glutamate 

[1,2,5-6,8-10]  and  lactate  [1,7],  normally  present  in  the  ECF.  While  glucose  and  lactate  are 

involved in the neural energetic metabolism, glutamate (GLUT), is considered the most common 

excitatory  neurotransmitter  in  the  brain.  The  long  term  potentiation  in  the  glutamatergic 

transmission,  indeed,  determines  an  increasing  of  GLUT  and  NO  concentrations  in  the 

extracellular compartment with excitotoxic effects. 
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Therefore,  measuring  real-time  chemical  events  in  the  living  brain,  however,  is  an  extreme 

technical  challenge,  even  in  animal  models,  and  involves  many  biocompatibility  issues  [1]. 

Unfortunately,  the  remarkable  specificity  of  enzyme-based  amperometric  biosensors  can  be 

seriously undermined by interference from electroactive species present in the target medium, 

compromising  the  selectivity  of  the  device.  This  problem  is  particularly  pronounced  for 

microsensors  and biosensors implanted in biological  tissues for real-time monitoring,  because 

separation techniques cannot be exploited to eliminate  the interferences.  Despite this  negative 

aspect, considerable efforts have been made over the past two decades to overcome interference in 

sensors signals. PPD is a widely used permselective polymer in the construction of biosensors for 

a  range  analytes  and  can  be  deposited  electrochemically  from  o-phenylenediamine  (oPD) 

solutions at neutral pH to produce a thin self-sealing insulating polymer on the electrode surface 

[1-10]. Film thickness estimations for PPD generated under these conditions are typically in the 

region of 10-35 nm [1]. As well as possessing excellent interference rejection characteristics, PPD 

also serves as a method of immobilising enzymes and protects the electrode surface from enzyme 

proteases and fouling, making it ideal for microsensor/biosensor applications in vivo [1,7]. The in  

vitro characterization of PPD-based sensors involves not only sensitivity e selectivity studies, but 

also  biosensor  oxygen  dependence  [8-10]  and  aging  processes  before  [10]  and  after  in  vivo 

implantation [1-7].

Bibliography

[1] O'Neill  R.D.,  Lowry  J.P.,  Rocchitta  G.,  McMahon C.P.  and  Serra  P.A. (2008)  Designing  sensitive  and selective  polymer  /  enzyme 
composite biosensors for brain monitoring in vivo. Trends Anal. Chem. vol. 1, pp.78-88.

[2] KIRWAN SM, ROCCHITTA G, MCMAHON CP, CRAIG JD, KILLORAN SJ, O'BRIEN KB, SERRA P., LOWRY JP, O'NEILL RD. 
(2007). Modifications of poly(o-phenylenediamine) permselective layer on Pt-Ir for biosensor application in neurochemical monitoring. 
SENSORS (on line). vol. 7, pp. 420-437 ISSN: 1424-8220.

[3] GAIA ROCCHITTA, ROSSANA MIGHELI, SONIA DEDOLA, GIAMMARIO CALIA, MARIA S. DESOLE, EGIDIO MIELE, JOHN 
P.  LOWRY,  SERRA  P. (2007).  Development  of  a  distributed,  fully  automated,  bidirectional  telemetry  system  for  amperometric 
microsensor and biosensor applications. SENSORS AND ACTUATORS. B, CHEMICAL. vol. 126, pp. 700-709 ISSN: 0925-4005.

[4] SERRA P., GAIA ROCCHITTA, GIANFRANCO BAZZU, ANTONIO MANCA, GIULIA M. PUGGIONI, JOHN P. LOWRY AND 
ROBERT D.  ONEILL.  (2007).  Design  and construction  of  a  low cost  single  supply embedded telemetry system for  amperometric 
biosensor applications. SENSORS AND ACTUATORS. B, CHEMICAL. vol. 122, pp. 118-126 ISSN: 0925-4005.

[5] MCMAHON CP, ROCCHITTA G, KIRWAN SM, KILLORAN SJ, SERRA P., LOWRY JP, O'NEILL RD. (2007). Oxygen tolerance of 
an implantable polymer/enzyme composite glutamate biosensor displaying polycation-enhanced substrate sensitivity. BIOSENSORS & 
BIOELECTRONICS. vol. 22, pp. 1466-1473 ISSN: 0956-5663.

[6] MARTIN  HEBEL  and  SERRA  P. (2007).  Development  of  a  Parallel-Computing  embedded  telemetry  system  for  voltammetric 
microsensor and Biosensor applications. In: MARIE-ISABELLE BARATON. Sensors for Environment,Health and Security: Advanced 
Materials and Technologies.  NATO-ASI Series. NATO Advanced Science Institute Series Book. NATO REFERENCE: CBP.NR.ASI 
982324. DORDRECHT: Springer (NETHERLANDS).

[7] F.B. BOLGER, SERRA P., M.DALTON, R.D.O'NEILL, M.FILLENZ, J.P. LOWRY. (2006). REAL-TIME MONITORING OF BRAIN 
EXTRACELLULAR LACTATE. Monitoring Molecules In Neuroscience. 19-22 May 2006. (pp. 286-288).

[8] MCMAHON CP, ROCCHITTA G, SERRA P., KIRWAN SM, LOWRY JP, O'NEILL RD. (2006). Control of the oxygen dependence of 
an implantable polymer/enzyme composite biosensor for glutamate. ANALYTICAL CHEMISTRY. ISSN: 0003-2700.

[9] G.ROCCHITTA, C.P.MCMAHOM, SERRA P.,  S.M.  KIRWAN,  F.B.  BOLGER, J.P.  LOWRY,  R.D.  O'NEILL.  (2006).  Significant 
Enhancement of Glutamate Biosensor Sensitivity, using a Polycation-Modified Polymer/Enzyme Composite Sensing Layer. Monitoring 
Molecules in Neuroscience. 22-26 May 2006. (pp. 331-333).

[10] MCMAHON CP,  ROCCHITTA G,  SERRA P.,  KIRWAN SM, LOWRY JP,  O'NEILL RD. (2006).  The efficiency of  immobilised 
glutamate oxidase decreases with surface enzyme loading: an electrostatic effect, and reversal by a polycation significantly enhances 
biosensor sensitivity. ANALYST. ISSN: 0003-2654.

10


	SardiniaChem2008
	Sponsor

	PROGRAMMA
	CONFERENZE PLENARIE
	CHEMICAL MICROARRAYS - MASSIVE PARALLEL ANALYSIS
OF PROTEASES, KINASES AND CELLS
	L'ACCOPPIAMENTO DELLE REAZIONI MULTICOMPONENTE CON POSTTRASFORMAZIONI: UN RAPIDO ACCESSOALLA DIVERSITÀ MOLECOLARE

	COMUNICAZIONI ORALI
	SELECTIVE AND SENSITIVE POLY–ORTHO-PHENYLENEDIAMINE-SHIELDED MICROSENSORE AND BIOSENSORS FOR IN VIVO NEUROCHEMICAL MONITORING
	SINTESI ED ANALISI CE/MS, IN MATRICI BIOLOGICHE, DI NUOVE AMFETAMINE E FENILETILAMMINE DESIGNER DRUGS
	ENANTIOSELECTIVE DEPROTONATION OF DIMETHYLPHOSPHINE-BORANES, SULFIDES AND OXIDES USING ORGANOLITHIUM/(-)-SPARTEINE COMPLEXES
	IL CYHALOFOP-BUTILE NEL COMPARTO SUOLO-ACQUA
	METABOLOMICA NMR PER LA  DIAGNOSTICA UMANA  E LA TRACCIABILITÀ DEI PRODOTTI AGRO-ALIMENTARI
	SINTESI ENANTIOSELETTIVA ORGANOCATALIZZATA DI CICLOBUTANONI 2,3-DISOSTITUITI E -IDROSSI LATTAMI A PARTIRE DA DERIVATI CICLOBUTANONICI PROCHIRALI
	NUOVI DERIVATI CICLOESANONICI SATURI ED INSATURI ISOLATI DALL’ANTHEMIS MARITIMA
	EFFETTO PROTETTIVO  DELL’ARZANOLO, FLOROGLUCINOLO ETERODIMERO PRENILATO OTTENUTO DAL HELICHRYSUM ITALICUM SSP. MICROPHYLLUM, IN DIVERSI MODELLI DI STRESS OSSIDATIVO
	ANDHÌRA ED MMSINC, VERSO UNA PIATTAFORMA WEB INTEGRATA PER LO SCREENING VIRTUALE DI PICCOLE MOLECOLE
	NUOVI MOTIVI AZABICICLO [X.2.1] ALCANICI
	SINTESI ED ATTIVITA’ ANTITUMORALE DI AMIDI ED ESTERI  DEGLI ACIDI 2-arilamino-6-trifluorometil-3-piridincarbossilicI
	SINTESI E FUNZIONALIZZAZIONE DI ORTOSPIROCARBONATI E ORTOTIOSPIROCARBONATI E SUCCESSIVO CROSS-COUPLING
	SINTESI CONCISA DI ALCALOIDI INDOLIZIDINICI ANALOGHI CONFORMAZIONALMENTE COSTRETTI DELL’ACIDO ASPARTICO.
	SINTESI DI MOLECOLE ORGANICHE DI ORIGINE NATURALE ASSISTITA DALLE MICROONDE
	STRATEGIE PER LA SINTESI DI -IDROSSI--CHETOESTERI ATTRAVERSO REAZIONE DI ADDIZIONE VINILOGA DEL DIENE DI CHAN

	COMUNICAZIONI POSTER
	EFFECTS OF SUPPLEMENTATION WITH VEGETABLE EXTRACTS ON PHYSICO-CHEMICAL, ANTIOXIDANT AND MICROBIOLOGICAL PROPERTIES OF YOGURTS
	COMPLESSI PINCER NCN DI Au(III) QUALI POSSIBILI AGENTI ANTITUMORALI
	SYNTHESIS AND SAR STUDY OF 2-SUBSTITUTED IMIDAZO[2,1-b] [1,3]BENZOTHIAZOLES AND RELATED COMPOUNDS ENDOWED WITH AFFINITY FOR DOPAMINE D2 RECEPTORS AS POTENTIAL ANTIPSYCHOTICS
	SYNTHESIS OF STEREODEFINED 1-ARYL(HETEROARYL) SUBSTITUTED 1,2-BIS(2-BROMOPYRIDIN-3-YL)ETHENES BY SELECTIVE TANDEM SUZUKI-MIYAURA CROSS-COUPLING REACTIONS
	STEREOSELETTIVA RIDUZIONE DI FENOSSI O FENILTIO CHETONI UTILIZZANDO LE RADICI DELLA DAUCUS CAROTA
	E-3-ARIL-2-(1H-BENZOTRIAZOL-1-IL)ACRILONITRILI: UNA NUOVA CLASSE DI INIBITORI DELLA TUBULINA AD ATTIVITÀ ANTITUMORALE
	COMPLESSI CICLOMETALLATI DI Pt(II) E Pd(II) CON LA 6,6’- Ph2-2,2’-BIPIRIDINA
	DESIGN, SYNTHESIS, MOLECULAR MODELING AND ANTI-HIV 1 INTEGRASE ACTIVITY OF A SERIES OF PHOTOACTIVABLE DIKETO ACID-CONTAINING INHIBITORS AS AFFINITY PROBES
	MODIFICAZIONI SEMISINTETICHE DELL’OLIO ESSENZIALE DI MYRTUS COMMUNIS L. VEGETANTE SPONTANEO IN SARDEGNA E VALUTAZIONE DELL’ATTIVITÀ ANTIMICROBICA
	IDENTIFICATION AND QUANTIFICATION OF ANTIOXIDANT COMPOUNDS AND EVALUATION OF CORRELATED PHYSICAL-CHEMICAL FEATURES OF HONEY FROM VARIOUS FLORAL SOURCES
	IL “RELAXED COMPLEX METHOD” NELLO STUDIO DELL’INTERAZIONE LIGANDO-DNA
	BROMURAZIONE SELETTIVA DI IDROSSIBENZILALCOLI
	REAZIONI DI METALLAZIONE SUL 2-(METILTIO)PIRROLO
	APPLICATION OF THE PHOSPHORAMIDATE PROTIDE TECHNOLOGY TOTWO ANTIVIRAL DRUGS: ACYCLOVIR AND RIBAVIRIN
	SINTESI DI NUOVI COMPOSTI BIFENILICI  C-PRENILATI E O-PRENILATI:MOLECOLE A POTENZIALE ATTIVITÀ BIOLOGICA
	BIFENILI IDROSSILATI DI ORIGINE NATURALE COME LEGANTI PER RECETTORI DI TIPO GABAA.
	SINTESI E CARATTERISTICHE STRUTTURALI DI PEPTIDID,L-ALTERNATI CICLICI
	STUDIO SINTETICO E CARATTERISTICHE CONFORMAZIONALI DI PEPTIDI DI INTERESSE BIOMEDICO
	PHYTOTOXIC METABOLITES PRODUCED BY FUNGI INVOLVEDIN CORK OAK DECLINE
	ANTIFUNGAL METABOLITES PRODUCED BY TRICHODERMA VIRIDE AGAINST SCLEROTIUM ROLFSII
	POLIMERI CONDUTTORI E METALLOPOLIMERI REDOX
	GLYCOSAMINOGLYCAN DIVERSITY IN MARINE SPONGE EXTRACELLULAR MATRIX
	INTERAZIONE DELLA PROTEINA Cap43 CON IONI Ni(II)
	ATTIVITA’ ANTIOSSIDANTE DI ACILFLOROGLUCINOLI OLIGOMERICI DEL MIRTO DURANTE L’OSSIDAZIONE DI LDL UMANE
	TRICYCLIC PYRAZOLES. SYNTHESIS AND BIOLOGICAL EVALUATION OF NOVEL 4,5-DIHYDROBENZO-1H-6-OXA-CYCLOHEPTA[1,2-c] PYRAZOLE-BASED ANALOGUES OF THE CANNABINOID ANTAGONIST NESS 0327
	[1,2,3]TRIAZOLO[4,5-h]CHINOLONI: UNA NUOVA CLASSE DI PROMETTENTI CHEMIOTERAPICI ANTITUBERCOLARI
	PRIMI APPROCCI ALLA SINTESI DI 2-ARIL-9-OXO-IMIDAZO[4,5-f]CHINOLINE A POTENZIALE ATTIVITÀ ANTI-HCV
	VALUTAZIONE DELLA EFFICACIA DI UN VETTORE DI SILENZIAMENTO GENICO PER MODULARE L’ESPRESSIONE DEI GENI TRI6 E TRI5 COINVOLTI NELLA BIOSINTESI DEL DEOSSINIVALENOLO NEL FUNGO FITOPATOGENO FUSARIUM CULMORUM
	ANALISI STRUTTURALE RETROSPETTIVA E NUOVA SINTESI DI DERIVATI DEL 2-BENZOIL-4-BENZILIDENE-5-METIL-2,4-DIIDRO-3H-PIRAZOL-3-ONE
	REAZIONI DI CONDENSAZIONE ALDOLICA UTILIZZANDO CATALIZZATORI ORGANICI ENANTIOMERICAMENTE PURI
	VARIAZIONI STRUTTURALI INDOTTE DAL Ni(II) SUL TAIL DELL’ISTONE H4
	NUOVE ACQUISIZIONI SULL’IMPIEGO DI BICICLI SOLFONILICI RIGIDI IN SINTESI ORGANICA E IN STUDI DI RICONOSCIMENTO MOLECOLARE
	MENTHA AQUATICA L. SUBSP. ACQUATICA E MENTHA 
 SUAVEOLENS SUBSP. INSULARIS (REQ.) GREUTER: STUDIO FITOCHIMICA DELL’OLIO ESSENZIALE E VALUTAZIONE DELLA  ATTIVITA’ ANTIMICROBICA.
	THYMUS CATHARINAE CAMARDA: COMPARAZIONE FITOCHIMICA  DELLA COMPOSIZIONE DELL’OLIO ESSENZIALE OTTENUTO DA POPOLAZIONI PUNTUALI VEGETANTI SPONTANEE IN SARDEGNA E VALUTAZIONE DELLA ATTIVITÀ BIOLOGICA.
	ATTIVITÀ ANTIPROLIFERATIVA E PROAPOPTOTICA DI  BIFENILI RELAZIONABILI ALLA STRUTTURA DELLA CURCUMINA SU CELLULE DI MELANOMA MALIGNO
	INDAGINE PRELIMINARE SULL’ATTIVITA’ DEPIGMENTANTE IN VITRO DI ESTRATTI DI PIANTE DEL GENERE RUMEX
	INFLUENCE OF TETRATHIAFULVALENE (TTF) AND DERIVATIVES ON REDOX STATE AND CELL VIABILITY OF HUMAN ENDOTHELIAL CELLS
	STUDY OF DISSOLUTION RATE ENHANCEMENT OF 
POORLY WATER SOLUBLE DRUG
	PROGETTAZIONE, SINTESI E VALUTAZIONE BIOLOGICA DI ACIDI 1-R1-6-R2-4-IDROSSI-2-OSSO-1,2-DIIDROCHINOLIN-3-CARBOSSILICI COME NUOVI INIBITORI SELETTIVI DELL’ENZIMA HIV-1 INTEGRASI
	MICROENCAPSULATION OF BACILLUS THURINGIENSIS AND 
INSECTICIDAL ACTIVITY EVALUATION ON LARVAE OF LEPIDOPTERA
	EVALUATION OF THE VEHICLE EFFECT ON RELEASE OF 
DIPHENHYDRAMINE HYDROCHLORIDE FROM TOPICAL 
FORMULATIONS: IN VITRO AND IN VIVO PRELIMINARY STUDIES 
	FROM LIGAND TO COMPLEXES. PART 2. REMARKS ON HUMAN IMMUNODEFICIENCY VIRUS TYPE 1 INTEGRASE INHIBITION BY 
β-DIKETO ACID METAL COMPLEXES
	SINGLE AMINO ACID SUBSTITUTION IN HIV-1 INTEGRASE CATALYTIC 
CORE CAUSES A DRAMATIC SHIFT IN INHIBITOR SELECTIVITY
	4,7-FENANTROLINE 
UNA NUOVA CLASSE DI INIBITORI DELLA POLIMERASI DI RNA-VIRUS
	METIL DERIVATI CHIRALI DI PLATINO(II) CON PIRIDINE 2-SOSTITUITE
	NANOPARTICLES BASED ON HYDROXYPROPYLCYCLODEXTRYN: PREPARATION AND IN VITRO VIABILITY STUDY ON CACO2 CELLS

	ELENCO PARTECIPANTI



