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From the clinical to the   From the clinical to the   
experimental dataexperimental data

DependenceDependence
ToxicologyToxicology
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InterestInterest: : DiagnosisDiagnosisand and PreventionPrevention

�� HyperthermiaHyperthermia??
-- ambiant t° ?ambiant t° ?
-- dance ?dance ?
-- clothesclothes??

�� SeizuresSeizures??
-- hyperthermiahyperthermia??
-- hyponatraemiahyponatraemia??
-- serotoninserotoninsyndrome ?syndrome ?
-- toxictoxic effecteffect??
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Experimental
Toxicology

Clinical
data

Clinical
Toxicology

New New clinicalclinical factsfactsneedneedsomesomemore more 
ToxicologyToxicology in case of in case of drugdrugdependencedependence

Clinical
Studies

Michel MALLARET– Congrès de la SFT, 23 et 24 octobre  2006, Paris – Copyright © SFT – Tous droits réservés



InterestsInterestsof of toxicologytoxicologybeforebeforeand and afterafter
abuse / abuse / dependencedependencecasescases

�� New «syndromes» or New «syndromes» or behavioursbehaviours::
chemicalchemicalsubmissionsubmission, «, « ravesraves»,…»,…

�� Consequences of Consequences of toxictoxic effectseffects
�� Drug Drug dependencedependence
�� SpecificSpecificaspects of abuseaspects of abuse
�� RiskRisk management plansmanagement plans

(minimisation)(minimisation)

Illicit drug use 
consequences

Pre-marketing
Toxicology

Medicine abuse 
and dependence
consequencesMichel MALLARET– Congrès de la SFT, 23 et 24 octobre  2006, Paris – Copyright © SFT – Tous droits réservés



1 1 AnalysisAnalysisand and synthesissynthesisof substanceof substance

�� Abuse, Abuse, toxictoxic case reportscase reports

�� AnalysisAnalysisof the «of the «responsibleresponsible» substance :» substance :
ibogaïne, ibogaïne, ketamineketamine, cannabis and sand.. , cannabis and sand.. 

Cristallography ?
SINTES

(OFDT, CEIP,..)

Tabernanthe
Iboga

prix au 
détail :4 
euros/ 
gramme

Pas de 
minimum

prix en 
gros :Nous 
contacter 

Minimu
m de 1 
kg
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1 1 AnalysisAnalysisand and synthesissynthesisof substanceof substance

�� SynthesisSynthesisof a pure substance (time of a pure substance (time consumingconsuming) :) :
Ex. : 2 Ex. : 2 –– CI in CEIP GrenobleCI in CEIP Grenoble

�� WhichWhich synthesissynthesis??
WhichWhich precursorsprecursors??

(ex.: (ex.: methamphetaminemethamphetamine))

�� There There isis a a greatgreatneedneedof of synthesissynthesisof pure substancesof pure substances
withwith cooperationcooperationof of EuropeanEuropeanauthorisedauthorisedlaboratorieslaboratories
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2 2 SamplesSamplesof new «designer» of new «designer» drugsdrugs

�� ««WeWe can’tcan’t findfind thingsthingswewe don’tdon’t know !know ! »»

�� Do all the Do all the analyticalanalyticaltoxicologicaltoxicologicallaboratorieslaboratorieshave have 
the the necessarynecessarydrugdrugsamplessamples? ? 

�� There There isis a a needneedof of samplessamplesof pure «designer» of pure «designer» drugsdrugs
in in EuropeanEuropeanauthorisedauthorisedlaboratorieslaboratories

A B
Michel MALLARET– Congrès de la SFT, 23 et 24 octobre  2006, Paris – Copyright © SFT – Tous droits réservés



3. 3. Kinetics  Kinetics  and and dynamicsdynamicsof of drugsdrugs

�� Diversion of long acting Diversion of long acting drugsdrugs??
IntravenousIntravenousinjection of long acting oral morphine ?injection of long acting oral morphine ?

�� SynthesisSynthesisof of highhigh riskrisk drugsdrugsfromfrom marketedmarketeddrugsdrugs??
ComparisonComparisonwithwith cristallographycristallography

�� Diversion Diversion withwith association of 2 association of 2 marketedmarketeddrugsdrugs
Michel MALLARET– Congrès de la SFT, 23 et 24 octobre  2006, Paris – Copyright © SFT – Tous droits réservés



3. 3. Kinetics  Kinetics  and and dynamicsdynamicsof of drugsdrugs

�� ForearmForearm«Popeye syndrome»«Popeye syndrome»

ToxicToxic venousvenouseffectseffectsof :of :

-- maizemaizestarchstarch??

-- magnesiummagnesiumstearatestearate??

�� SnortedSnortedSuboxoneSuboxonecase reports in USA :case reports in USA :

doesdoesnaloxonenaloxonecross nasal cross nasal mucosalmucosalbarrierbarrier? ? 
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3. 3. Kinetics  Kinetics  and and dynamicsdynamicsof of drugsdrugs

�� DelayedDelayedserotoninserotoninsyndrome syndrome withwith 44--MTAMTA

(4 (4 methylthioamphetaminemethylthioamphetamine))

-- delayeddelayedabsorption ?absorption ?

-- interindividualinterindividualdifferencesdifferences??

-- synapticsynapticserotoninserotoninreleaserelease

�� SerotoninSerotoninsyndrome in Ratssyndrome in Rats

�� RiskRisk of of serotoninserotoninsyndrome (no syndrome (no effectseffects, 30 minutes , 30 minutes afterafter the the 
first 4first 4--MTA MTA tablettablet: : increaseincreaseof doses)of doses)
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3. 3. Kinetics  Kinetics  and and dynamicsdynamicsof of drugsdrugs

�� PreventionPreventionof of chemicalchemicalsubmissionsubmissionmaymayneedneed
colouringcolouringand / or bitter substances and / or bitter substances associatedassociatedwithwith the the 
marketedmarketeddrugdrug

�� KineticsKinetics, , toxicologicaltoxicologicalstudiesstudiesare are necessary necessary 

Michel MALLARET– Congrès de la SFT, 23 et 24 octobre  2006, Paris – Copyright © SFT – Tous droits réservés



4. 1 4. 1 ToxicologicalToxicologicalstudiesstudiesin in orderorderto to 
explainexplainclinicalclinical syndromes : syndromes : hyperthermiahyperthermia

�� It It isis not due to long time dancing («not due to long time dancing («exerciseexercise»!) !»!) !
HyperthermiaHyperthermiabeforebeforeincreaseincreaseof locomotion (rats/ PMMA)of locomotion (rats/ PMMA)

�� Central Central effecteffect ; ; sensitivitysensitivityto room to room temperaturetemperature
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4.1 4.1 hyperthermiahyperthermiaand acute consequencesand acute consequences
((methamphetaminemethamphetamine; ; XieXie, 2000, 2000))

�� AmbientAmbient temperaturetemperature: 22°C / 6°C : 22°C / 6°C 

�� AmbientAmbient temperaturetemperature: 22°C ; : 22°C ; methmeth. . inducesinduceshyperthermiahyperthermia

�� WhenWhencorecoret° t° isis 40°C :40°C :

-- increasedincreasedactivityactivity of DATof DAT

-- increasedincreaseduptakeuptakeof dopamineof dopamine

-- accumulation of cellularaccumulation of cellular

methamphetaminemethamphetamine
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4.2 4.2 hypothermiahypothermiaand and toxictoxic consequencesconsequences
(TMA(TMA --2 ; 2 ; methamphetaminemethamphetamine; ; XieXie, 2000, 2000))

�� LowLow ambientambienttemperaturetemperature
-- TMATMA --2 2 inducesinducesRat Rat hypothermiahypothermia
-- methamphetaminemethamphetamine‘’      ‘’‘’      ‘’

�� CoreCorehypothermiahypothermiadecreasesdecreasesmethamphetaminemethamphetaminedopaminergicdopaminergic
neurotoxicityneurotoxicity( ( decreaseddecreasedmethamphetaminemethamphetamineaccumulation)accumulation)

�� RiskRisk of of severeseverehypothermiahypothermiain case of in case of lowlow ambientambientt°t°
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4.1 Acute 4.1 Acute consequencesconsequences
((methamphetaminemethamphetaminein vitroin vitro; ; SaejongSaejong, 2000, 2000))

�� MethamphetamineMethamphetaminedopamine nerve terminal dopamine nerve terminal toxicitytoxicity

Rat Rat striatalstriatalsynaptosomessynaptosomes: : decreaseddecreasedDA DA uptakeuptake

MPP+ > MPP+ > MethMeth > 6OHDA > > 6OHDA > AmphAmph > > FenfluramineFenfluramine
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4.1 4.1 Consequences Consequences of of methamphetaminemethamphetamineand and 
methcathinonemethcathinone

�� ↓↓ bindingbindingpotentialpotential

of [of [1313C] WINC] WIN--35,42835,428

CaudateCaudateand and putamenputamen

in abstinent in abstinent methmeth

MethcathMethcathpatientspatients
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4.1 4.1 MethamphetamineMethamphetamine: acute and : acute and 
long long termtermeffectseffects

�� DecreasedDecreasedDAT and  DA DAT and  DA axonalaxonalmarkersmarkers

Baboons  Baboons  ((VillemagneVillemagne, 1998), 1998)

�� HumansHumans: : functionnalfunctionnal«« recoveryrecovery»  »  afterafter14 14 monthsmonthsabstinenceabstinence
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4.1 4.1 ConsequencesConsequencesof longof long--termtermintravenousintravenous
administration of MDMA by administration of MDMA by rhesusrhesus

monkeysmonkeys((FontegrossiFontegrossi, 2004, 2004))

�� ReinforcingReinforcingeffectseffectsof MDMA are of MDMA are attenuatedattenuatedafterafter18 18 monthsmonths
selfself--administrationadministration

�� 2 2 monthsmonthsdrugdrugabstinence : no abstinence : no decreasedecreaseof  of  brainbrainserotoninserotonin, DA, DA
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4.3 4.3 SeizuresSeizures: : aetiologyaetiologyand consequences and consequences 
(PMMA ; MDMA)(PMMA ; MDMA)

�� Central Central effectseffectsbeforebeforehyperthermiahyperthermia

�� HyponatraemiaHyponatraemia((InappropriateInappropriatesecretionsecretionof ADH) of ADH) maymay induceinduce
seizures seizures 

�� ExcessExcessof water of water intakeintakemaymay increaseincreasethe the seizureseizureriskrisk in in humanshumans
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4.4 4.4 ChemicalChemicalsubmissionsubmission**

�� AmnesiaAmnesiaand and benzodiazepines benzodiazepines 

�� Disruptive Disruptive effectseffectsof of zolpidemzolpidem(hallucinations)(hallucinations)

�� SedativeSedativeeffectseffects

�� DecreasedDecreaseddanger recognitiondanger recognition

�� DecreasedDecreaseddefencedefencereactionsreactions

�� DisinhibitionDisinhibition

StudiesStudiesare are neededneeded!!
* * (CEIP ; Paris : (CEIP ; Paris : coordcoord.).)
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4.5 Drug 4.5 Drug addictaddictquestionnaires ; questionnaires ; 
PolyprescriptionsPolyprescriptions�� O O 

(CEIP ; Marseille : (CEIP ; Marseille : coordcoord.).)

�� 3  / 12 kg of 3  / 12 kg of buprenorphinebuprenorphinewerewerepolyprescribedpolyprescribed((diverteddiverted)  in )  in 
one French one French departmentdepartment

�� DependenceDependenceliabilityliability maymaybebepredictedpredictedby by experimentalexperimentalstudiesstudies
in in AnimalsAnimalsor or HumansHumans

�� Diversion Diversion dependsdependsif if drugdrug isis easilyeasilyavailableavailableor not (or not (differencesdifferences
USA / France)USA / France)

USA : 1 USA : 1 OxycodoneOxycodone
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4.6 Prescription 4.6 Prescription sheetsheetforgeries :forgeries :
signsignof abuse / of abuse / dependencedependence

�� OSIAP (ordonnances suspectes indicateur d’abus,de OSIAP (ordonnances suspectes indicateur d’abus,de 
pharmacodépendance) : pharmacodépendance) : pharmacistpharmacistnetwork network withwith CEIP CEIP 
(CEIP ; Toulouse : (CEIP ; Toulouse : coordcoord.).)

�� Diversion ratio : 1Diversion ratio : 1flunitrazepamflunitrazepam; 2 : ; 2 : clonazepamclonazepam

�� OSIAP EuropeOSIAP Europefundedfundedin 2003 ; in 2003 ; startstart: 2006: 2006

�� ExperimentalExperimentalbehaviouralbehaviouralstudiesstudiesshouldshouldbebedonedonein in orderorderto to 
findfind new new hypnoticshypnoticswithwith a a decreaseddecreaseddependencedependenceliabilityliability
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4.7 4.7 FatalitiesFatalities; DRAMES; DRAMES
(Décès en relation avec abus de médicaments et de substances)(Décès en relation avec abus de médicaments et de substances)

(CEIP ; Marseille : (CEIP ; Marseille : coordcoord.).)

�� FatalitiesFatalities: : HeroinHeroin↓↓ ; ; methadonemethadone↑↑ ; ; buprenorphinebuprenorphine↔↔ ??

�� ToxicologicalToxicologicalstudiesstudiesare are neededneeded

�� MethadoneMethadone//BuprenorphineBuprenorphineand and benzodiazepinesbenzodiazepines; ; intravenousintravenous
injectioninjection

�� RiskRisk factorsfactors? ? SleepSleep, , sleepsleepapneaapnea??

�� UnknownUnknownmechanismsmechanisms??
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5 5 EuropeanEuropeanEvaluationEvaluation

�� EachEachcountry country evaluatesevaluatesdrugdrugdependencedependenceand and toxicitytoxicity
�� EMCDDA (OEDT) : EMCDDA (OEDT) : increasingincreasingnetworknetwork
�� EMEA  There EMEA  There isis a a needneedof :of :

-- drugdrugdependencedependencepotentialpotentialstudiesstudies
-- studiesstudiesof of consequencesconsequencesof abuse, of abuse, misusemisuseand  diversionand  diversion
-- dependencedependenceand and riskrisk management plansmanagement plans((toxicologicaltoxicologicalstudiesstudies))

�� WhyWhy don’tdon’t wewe workwork togethertogether??

«L’Union fait la force ;Union «L’Union fait la force ;Union isis strengthstrength;;einigkeiteinigkeitmachtmachtstarkstark»»
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Conclusions Conclusions 

�� ClinicalClinical datadatamaymaygivegive a a rapidrapidalertalert in case of in case of abusedabusedor or 
diverteddiverteddrugsdrugs, but…, but…

�� Informations Informations maymay lack  lack  or or maymaybebedelayeddelayed

�� RiskRisk management plans are not management plans are not bebesufficientsufficient

�� ExperimentalExperimentalstudiesstudiesfor for illicitillicit and and marketedmarketeddrugsdrugsare are 
necessarynecessaryto to evaluateevaluateand and avoidavoiddrugdrugabuse, abuse, dependencedependenceand and 
diversiondiversion

�� Collaborative Collaborative EuropeanEuropeanworksworkswithwith experimentalexperimentallaboratorieslaboratories, , 
analyticalanalyticaltoxicologiststoxicologistsand and clinicianscliniciansare are necessarynecessary

�� QualityQuality controlscontrolsof the of the ongoingongoingnetworknetwork
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ThanksThankstoto
�� Network of CEIPNetwork of CEIP: Bordeaux , Caen,  Lyon, Marseille, Montpellier, : Bordeaux , Caen,  Lyon, Marseille, Montpellier, 

Nancy, Nantes, Paris, Toulouse and… GrenobleNancy, Nantes, Paris, Toulouse and… Grenoble

�� AFSSAPS, MILDT,AFSSAPS, MILDT,OFDT, EMCDDA, EMEAOFDT, EMCDDA, EMEA

�� Dr Maurice Dr Maurice DematteisDematteis

�� PharmacistsPharmacists, G.P., , G.P., psychiatristspsychiatristsof the networkof the network

�� PharmacistsPharmacists,  M.D. of ,  M.D. of analyticalanalyticaltoxicologicaltoxicologicaland and forensicforensicstudiesstudies

WeWe hopehopean an EuropeanEuropeannetwork as network as friendlyfriendly

as the «as the «french réseaufrench réseau»»
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