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QualityQuality Assurance Assurance andand
PharmacotechnicalPharmacotechnical--PharmacochemicalPharmacochemical

ActivityActivity

•• postpost--production production manufacturingmanufacturing controlcontrol
--chemotherapychemotherapy
--morphinicmorphinic analgesicanalgesic

•• rawraw materialmaterial controlcontrol

•• manufacturingmanufacturing andand postpost--production production assayassay

•• analgesicanalgesic drugsdrugs assay assay 

•• microbiologicalmicrobiological control of control of workingworking placesplaces
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ChemotherapyChemotherapy postpost--production control production control 
FunctionnalFunctionnal UnitUnit

•• p27’000 p27’000 chemotherapychemotherapy productions in 2002productions in 2002

•• 100% of 100% of thesethese productions are productions are sampledsampled, , fromfrom whichwhich 96,3% 96,3% isis analysedanalysed

•• 1 1 pharmacistpharmacist, 1 , 1 techniciantechnician, 1 , 1 residentresident medicalmedical studentstudent

•• 1 HPTLC 1 HPTLC automatedautomated system, HPLC/UV system, HPLC/UV systems systems 
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HPTLC HPTLC AnalyticalAnalytical systemsystem

Samplers ATS IIISamplers ATS III

–– 60 applications/plate60 applications/plate
–– 100 à 5000 100 à 5000 nLnL
–– NN22 Gas Gas 
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HPTLC HPTLC AnalyticalAnalytical systemsystem

StationaryStationary PhasesPhases

–– silicasilica Si60Si60
–– modifiedmodified silicasilica
––10 X 20 cm plate10 X 20 cm plate
–– Ø part. 2 à 10 µmØ part. 2 à 10 µm
–– 200 µm 200 µm layerslayers
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HPTLC HPTLC AnalyticalAnalytical systemsystem

Cuve de migration Cuve de migration 
horizontalehorizontale

–– 4 cuves en 4 cuves en PTFEPTFE
–– mode de migrationmode de migration

--saturation de vapeursaturation de vapeur
--sandwichsandwich
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HPTLC HPTLC AnalyticalAnalytical systemsystem

lecture entre 190 et 800 nmlecture entre 190 et 800 nm
--deuteriumdeuterium
--mercuremercure
--tungstènetungstène

Densitomètre Densitomètre 
(Scanner3 CAMAG)(Scanner3 CAMAG)
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AnalyticalAnalytical methodmethod developmentdevelopment

HPTLCHPTLC--VarioVario ® ® ModuleModule Set upSet up

Mobile phases trialsMobile phases trials::
•• OrganicOrganic SolventsSolvents
•• Basic Basic andand AcidicAcidic solutions, solutions, waterwater

DensitometricDensitometric Scanning Scanning Optimization
•• ResearchResearch of of thethe UV absorbance maximumUV absorbance maximum
•• Compromise for Compromise for twotwo compounds

Optimization

•• modelisationmodelisation studystudy (Lin./(Lin./MichaëlisMichaëlis--MentenMenten) ) 
•• intermediateintermediate reliabilityreliability studystudy
•• repetabilityrepetability studystudy

Validation Validation 

compounds
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HPTLC HPTLC AnalyticalAnalytical flowflow chartchart

Analytical set-up and validation HPTLC-Vario®

• Sampling
• Calibration range  + Quality Control (QC)

• Dilutions and treatment
Operator

TLC Sampler III®Automatic sample application

Migration (chromatography) Horizontal Chamber

• Densitometric scanning 
• Integration of chromatographic peaks

• Calibration curve setting
• Samples calculation

TLC Scanner 3®

CATS 4®

Interpretation and pharmaceutical validation of results
Batch release or correction
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HPTLC Qualitative HPTLC Qualitative analysisanalysis

•• IdentificationIdentification : : correlationcorrelation factorfactor calculationcalculation betweenbetween samplesample andand a a referencereference

moleculemolecule, for , for identityidentity provingproving

•• PurityPurity criteriacriteria withwith UV UV spectraspectra

•• spectrumspectrum andand absorption absorption maximamaxima determinationdetermination

October 17, 2003



HPTLC Qualitative HPTLC Qualitative analysisanalysis
RfRf checkingchecking
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HPTLC Quantitative HPTLC Quantitative analysisanalysis

CytotoxicsCytotoxics identification identification andand assayassay

Exemple Exemple withwith thethe nucleotidicnucleotidic 44--basesbases
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HPTLC Quantitative HPTLC Quantitative analysisanalysis

CytotoxicsCytotoxics identification identification andand assayassay
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HPTLC Routine HPTLC Routine analysisanalysis

-- AnthracyclinesAnthracyclines : : DaunorubicineDaunorubicine, , DoxorubicineDoxorubicine, , EpirubicineEpirubicine, , IdarubicineIdarubicine

-- AntiAnti--metabolitesmetabolites : 5: 5--FluorouracileFluorouracile, , GemcitabineGemcitabine, , CytarabineCytarabine, , FludarabineFludarabine, , MethotrexateMethotrexate

-- EpipodophyllotoxineEpipodophyllotoxine : : EtoposideEtoposide

-- TaxanesTaxanes : : PaclitaxelPaclitaxel, , DocetaxelDocetaxel

-- CamptothécineCamptothécine : : IrinotecanIrinotecan

-- VincaVinca--alcaloïdesalcaloïdes : Vincristine, : Vincristine, VinorelbineVinorelbine, Vinblastine, , Vinblastine, VindésineVindésine

-- OxazaphosphorinesOxazaphosphorines : : CyclophosphamideCyclophosphamide, , IfosfamideIfosfamide

-- PlatiniumPlatinium derivativesderivatives: : CisplatineCisplatine, , CarboplatineCarboplatine

-- OthersOthers : : MelphalanMelphalan, , MitoxantroneMitoxantrone, , BusulfanBusulfan

-- OpioïdesOpioïdes : Morphine, : Morphine, PethidinePethidine
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HPLC Routine HPLC Routine analysisanalysis

-- CytotoxicsCytotoxics : : OxaliplatineOxaliplatine (5 %Glucose)(5 %Glucose)

ThioTEPAThioTEPA, , DacarbazineDacarbazine, , CarmustineCarmustine et et FotémustineFotémustine

-- OpioïdesOpioïdes : : FentanylFentanyl, , SufentanilSufentanil
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HPTLC HPTLC MethodMethod datadata

(table of (table of somesome content of content of thethe methodmethod developmentdevelopment resultsresults))

HCL(0.001N)/CHCL3/CH3OH (16:34:50)6520no370Methotrexate

CH3COCH3/H2O (90:10)9050para-
nitrosodimethylalanine485Cisplatin

CH3OH/CH2CL2/(C2H5)2O (2:45:53)20100no290Etoposide

CH3OH/H2O/CH3COOC2H5 (60:60:300)6950no270Fluorouracil

CH3OH/H2O/CH3COOC2H5 (60:60:300)4950no270Gemcitabine

CH3OH/H2O/CH3COOC2H5 (60:60:300)2850no270Cytarabine

CH3OH/H2O/CH3COOC2H5 (60:60:300)15100no270Fludarabine

mobile phase compositionHRf
LOQ in 
ng/spot 
(1st std)

stainingwv in nmMolecule
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LimitsLimits ::
•• RepetabilityRepetability (5 à 10 %)(5 à 10 %) Technician’s experienceTechnician’s experience

•• MatrixMatrix (Glucose 5 %)(Glucose 5 %) Dilution/Dilution/sensitivitysensitivity

•• StainingStaining repetabilityrepetability Quantification ± 10%Quantification ± 10%

•• LowLow sensitivitysensitivity but but adaptatedadaptated to to manufacturingmanufacturing concentrationconcentration

•• AnalysisAnalysis of of numerousnumerous samplessamples (2x25/plate)  (2x25/plate)  CostCost

•• Speed setSpeed set--up + automatisationup + automatisation Emergency & Emergency & costcost

•• Qualitative et quantitative Qualitative et quantitative analysis analysis ConformityConformity

•• AnalysisAnalysis of of samplessamples simultaneouslysimultaneously StabilityStability studystudy

AdvantagesAdvantages ::
HPTLC HPTLC advantagesadvantages andand limitslimits
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NonNon--conformityconformity studiesstudies on on thethe 1er semestre 20031er semestre 2003

1er sem.
2003 Total C A Vérifier Non Conf. C Non Vérif* CONF NC NV

4-EPI 360 93 336 317 19 2 333 1 99,1% 0,6% 0,3%
5-FU 3289 76 2484 2348 136 25 2455 4 98,8% 1,0% 0,2%
ARA-C 658 66 437 410 27 13 423 1 96,8% 3,0% 0,2%
CBDCA 614 51 316 298 18 4 311 1 98,4% 1,3% 0,3%
CDDP 1680 69 1155 1058 97 18 1135 2 98,3% 1,6% 0,2%
CPM 660 85 564 507 57 18 541 5 95,9% 3,2% 0,9%
CPT11 88 91 80 79 1 1 79 0 98,8% 1,3% 0,0%
DFDC 187 107 200 194 6 1 199 0 99,5% 0,5% 0,0%
DNR 42 102 43 42 1 0 43 0 100,0% 0,0% 0,0%
DXR 726 90 657 594 63 24 628 5 95,6% 3,7% 0,8%
FDR 22 191 42 41 1 1 41 0 97,6% 2,4% 0,0%
IDA 20 90 18 18 0 0 18 0 100,0% 0,0% 0,0%
IFM 1094 78 852 802 50 10 842 0 98,8% 1,2% 0,0%
LOHP 232 106 246 213 33 11 235 0 95,5% 4,5% 0,0%
MPH 56 113 63 48 15 2 61 0 96,8% 3,2% 0,0%
MTX 407 90 365 317 48 33 332 0 91,0% 9,0% 0,0%
NVT 32 116 37 37 0 0 37 0 100,0% 0,0% 0,0%
TXL 152 88 133 121 12 4 129 0 97,0% 3,0% 0,0%
TXT 46 117 54 50 4 1 53 0 98,1% 1,9% 0,0%
VCR 284 64 183 162 21 7 175 1 95,6% 3,8% 0,5%
VDS 34 85 29 28 1 0 29 0 100,0% 0,0% 0,0%
VLB 90 93 84 72 12 3 81 0 96,4% 3,6% 0,0%
VNB 176 85 149 134 15 1 148 0 99,3% 0,7% 0,0%
VP16 1384 89 1229 1185 44 8 1213 8 98,7% 0,7% 0,7%
DTIC 98 67 66 51 15 0 66 0 100,0% 0,0% 0,0%
TTP 43 37 16 16 0 0 16 0 100,0% 0,0% 0,0%
BCNU 18 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0!
FTM 16 0 0 0 0 0 0 0 #DIV/0! #DIV/0! #DIV/0!
TOTAL 12474 79 9838 9142 696 187 9623 28 97,8% 1,9% 0,3%

92,9% 7,1%

Prod T 12960 Dégradés 25 0,3%
Prod  ND 486 3,8% Etiquetage 0 0,0%
Prod D 12474 96,3% Tube vide 8 0,1%

FAB. % CQ 1ère analyse 2ème analyse CONFORMITES
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NonNon--conformityconformity studiesstudies on on thethe 1er semestre 20031er semestre 2003
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IMPACTIMPACT

Validation of Validation of manufacturingmanufacturing processprocess ::

•• Mixture Mixture homogeneity homogeneity MTX, TXL et TXTMTX, TXL et TXT

•• Validation of Validation of thethe waste waste QAS for QAS for ManufacturingManufacturing FUFU

EmployeesEmployees motivation :motivation :

•• FollowFollow up up dailydaily, , monthlymonthly, , semesterlysemesterly

•• EducationEducation of permanent of permanent andand nonnon--permanent teamspermanent teams

•• ErrorsErrors fightingfighting ((despitedespite QAS)QAS)

•• Target Target definitiondefinition
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SomeSome figures as conclusionfigures as conclusion

•• Time (Time (samplingsampling –– pharmaceuticalpharmaceutical validation) : 1 à 2 heures validation) : 1 à 2 heures 

•• 1 500 to 2 000 1 500 to 2 000 analysisanalysis//monthmonth

•• 29 29 cytotoxicscytotoxics et 4 et 4 analgesicsanalgesics opioïdes assayedopioïdes assayed in routinein routine

•• 76 % of 76 % of thethe manufacturingmanufacturing are are analysedanalysed

•• NonNon--conformityconformity analysisanalysis of of thethe chimiotherapieschimiotherapies

••11erer semestersemester 2003 : 12 960 2003 : 12 960 manufacturingsmanufacturings

9 838 9 838 analysisanalysis (76 %)(76 %)

97,8 % 97,8 % conformsconforms

1,9 % non1,9 % non--conformsconforms

0,3 % non 0,3 % non verifiedverified ((degradationdegradation, …), …)
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In In thethe ‘‘DepartementDepartement de Pharmacie de Pharmacie 
Clinique’  of Clinique’  of thethe ‘Institut Gustave ‘Institut Gustave 
Roussy’, HPTLC Roussy’, HPTLC isis givinggiving thesethese
impressive impressive resultsresults…  …  andand isis alsoalso
helpinghelping to to savesave thethe life of life of youngyoung
people people fightingfighting againstagainst cancer !cancer !

ThankThank youyou for for listeninglistening. . 
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