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What is  quality ?What is  quality ?
� A complex systemA complex system. T. The he key elementkey elementss of quality  of quality 

areare: : 
– good design, good design, 

– documentation, documentation, 

– application, andapplication, and

– controlcontrol

to meet the needs and expectations of customers during to meet the needs and expectations of customers during 
thethe  product life cycle. product life cycle. 

� Joseph M. JuranJoseph M. Juran: "Fitness for use: "Fitness for use””..  
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QC QC versus product qualityversus product quality

� Final quality control is not enough. The Final quality control is not enough. The 
product will only pass all quality tests if itproduct will only pass all quality tests if it  
meets all customer needs – If doesnmeets all customer needs – If doesn‘t, then ‘t, then 
it is sub-standard.it is sub-standard.

� The quality of the product  The quality of the product  dependdependss on the  on the 
quality of people who design and produce itquality of people who design and produce it  
- - not onnot on  quality controlquality control
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HPLC chromatogram
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BeginningBeginning

� First step           Pharmacopoeias  First step           Pharmacopoeias  
� Florence 1498Florence 1498
� Pharmacopoeia Regni Poloniae: 1817Pharmacopoeia Regni Poloniae: 1817
� Pharmacopoeia Hungarica :1871Pharmacopoeia Hungarica :1871

Pap Zsófi 2012



  

The 20The 20thth  century (Salvarsan)century (Salvarsan)

� Unfortunate events have catalyzed the Unfortunate events have catalyzed the 
development of medicines regulation more development of medicines regulation more 
than the evolution of a knowledge basethan the evolution of a knowledge base.

� 1925 Therapeutic Substances Act 1925 Therapeutic Substances Act (USA) (USA) 
Registration of producers and the Registration of producers and the 
composition of medicines.composition of medicines.
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HungaryHungary

� Institute OKIInstitute OKI: : The establishment to control The establishment to control 
the quality of medicinal products: (model: the quality of medicinal products: (model: 
Bureau of Chemistry later FDA) 1927Bureau of Chemistry later FDA) 1927

� Regulation of advertisementsRegulation of advertisements
� Richter Control Laboratory: Established in Richter Control Laboratory: Established in 

the 1920the 1920’’ss
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Contergan (Thalidomide)Contergan (Thalidomide)

� Marketing authorization in Europe: 1956 Marketing authorization in Europe: 1956 
� The product was never approved by FDAThe product was never approved by FDA

1962: FDA pharmacologist 1962: FDA pharmacologist 
Frances Oldham KelseyFrances Oldham Kelsey receives  receives 
an award from President an award from President 
John F. KennedyJohn F. Kennedy for blocking  for blocking 
sale of thalidomide in the United Statesale of thalidomide in the United State 
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1963 First Drug GMP,s (28 FR 6385)1963 First Drug GMP,s (28 FR 6385)
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Hungary / RichterHungary / Richter
� 1962 1962 The National Institute of Pharmacy (NIP) The National Institute of Pharmacy (NIP) 

isis established established
� The institute originated from OKI, published its The institute originated from OKI, published its 

own pharmacopoeia and operated its own own pharmacopoeia and operated its own 
Department of Chemistry (1968)Department of Chemistry (1968)

� Experts  of Richter QC took Experts  of Richter QC took 

      part in the editing of the part in the editing of the 

      pharmacopoeia pharmacopoeia 
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Devonport IncidentDevonport Incident  
� this scandal pointed out the problem of this scandal pointed out the problem of 

releasing non-sterile glucose infusion bottles releasing non-sterile glucose infusion bottles 
onto the market.   onto the market.   

autoclaveautoclave
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What happened ?What happened ?
� The market demand increasedThe market demand increased
� The production was nonThe production was non--stopstop
� NNo time for maintenanceo time for maintenance
� Sampling failureSampling failure

� Who was responsible?Who was responsible?
--      the samplerthe sampler
- maintenance peoplemaintenance people
- production managerproduction manager
- commercial peoplecommercial people

a fine grasp of the concept of QAa fine grasp of the concept of QA                                                                                         
                Orange Guide Orange Guide 1971 1971 
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PICPIC          PIC/S          PIC/S
� Founded in October Founded in October 191970 by the 70 by the 

European Free Trade AssociationEuropean Free Trade Association (EFTA),  (EFTA), 
� Member states :Austria, Finland, IcelandMember states :Austria, Finland, Iceland  Lichtenstein, Lichtenstein, 

NorNorwway, Portugal, Switzerland,ay, Portugal, Switzerland,  Sweden and UKSweden and UK
� Invited states in 1976: Australia,Invited states in 1976: Australia,  Belgium, France, Belgium, France, 

Hungary, Ireland, ItalyHungary, Ireland, Italy

� Pharmaceutical Inspection Co-operation Scheme was Pharmaceutical Inspection Co-operation Scheme was 
formed on 2 November 1995 formed on 2 November 1995 
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RichterRichter:: export oriented company export oriented company

� 19721972: : The first FDA inspection atThe first FDA inspection at Richter. Richter.
� 1976 1976 Hungary Hungary is is the first country to join the the first country to join the 

PICPIC. . InspectionInspectionss of manufacturing activities  of manufacturing activities 
started based on the PIC GMP guide started based on the PIC GMP guide 

� The main role : QC  The main role : QC  
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Building ofBuilding of our our QA system QA system

� First step First step ::  Process of releasing finished  Process of releasing finished 
products – from the end of 1970’sproducts – from the end of 1970’s

� Implementing of PIC GMP ( in Implementing of PIC GMP ( in 19198080’’s)s)
� QA department formation in latQA department formation in latee  19198080’’ss
� Introduction of Japanese QA approach andIntroduction of Japanese QA approach and  

building building of SOP system in the beginning of of SOP system in the beginning of 
19199090’’ss
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Quality Quality 
PolicyPolicy

Quality ManuelQuality Manuel

SOP,sSOP,s

Work Instructions

Level of strategyLevel of strategy

Management Management 
levellevel

ExecutionExecution
  levellevel
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Fundamentals of our QA philosophyFundamentals of our QA philosophy  
(ICH Q10)(ICH Q10)

� Basis : cGMP, using ISO elements Basis : cGMP, using ISO elements 
� Quality management is everybodyQuality management is everybody’’s jobs job
� Continuous improvementContinuous improvement
� Risk based approachRisk based approach                        calculatecalculatess the  the 

benefits versus costbenefits versus cost
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Examples of our practiceExamples of our practice
� 1, PQR1, PQR
� 22, ,  Statistical methods Statistical methods
� 3, 3, Risk analysisRisk analysis

Product Quality ReviewProduct Quality Review

� We maWe madde the first in 1999e the first in 1999

� Statistics used: Minitab and from 2010 Statistica soft Statistics used: Minitab and from 2010 Statistica soft 
warewaress

� Continuous analysis for contraceptivesContinuous analysis for contraceptives
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Chapter 2 and 3 : data of productionChapter 2 and 3 : data of production 
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Statistical methods for quality Statistical methods for quality 
improvementimprovement

� Control chartsControl charts (OOS, OOT, OOE) (OOS, OOT, OOE)
� HistogramsHistograms
� SSttratification of dataratification of data
� Pareto diagram Pareto diagram 
� Process capability index (Cpk)Process capability index (Cpk)
� Cause and Effect (Ishikawa) diagramCause and Effect (Ishikawa) diagram
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Trend analysis of total impuritiesTrend analysis of total impurities

Im
purities

Im
purities

Number of batchesNumber of batches

LimitLimit
< 5 %< 5 %
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Control chart, histogramControl chart, histogram

•Pap Zsófi 2012Pap Zsófi 2012



  

SSttratification of dataratification of data

Pap Zsófi 2012



  

Pareto diagramPareto diagram
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Process capability index, CpkProcess capability index, Cpk

Cpk =Cpk =
acceptance limitsacceptance limits
––––––––––––––––––––––––––––––––––
process capabilityprocess capability

==
UCL - LCL UCL - LCL 
––––––––––––––––
            66σσ**

UCL ... upper control limitUCL ... upper control limit
LCL … lower control limitLCL … lower control limit   

σ* ... is the measured standard deviation of the pro cessσ* ... is the measured standard deviation of the pro cess

Process is capable if CpK > 1,33Process is capable if CpK > 1,33  

105 % - 95 %105 % - 95 %
––––––––––––––––––––––––
        6x1,25 %6x1,25 %

CpK =CpK =
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Root cause analysis /Root cause analysis /  Ishikawa Ishikawa 
diagramdiagram

D
eviation

D
eviation

productsproductsprocessesprocessespeoplepeople

proceduresprocedurespremisespremises

trainingtraining

shiftshift

TT RHRH

granulationgranulation

packagingpackaging

used materialsused materials

machinesmachines
calibrationcalibration

maintemainte
nancenance
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Practice of risk managementPractice of risk management

� Team Work !Team Work !
� ExamplesExamples::

Preparation of international supplier auditsPreparation of international supplier audits

Reduction of sampling point in a PW systemReduction of sampling point in a PW system

Equipment replacementEquipment replacement
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Why we use risk analysis Why we use risk analysis for for   
planning  the audits ?planning  the audits ?

� We check the „most risky” producer = We check the „most risky” producer = 
interest of the patientinterest of the patient

� Our decision is objective because it is not Our decision is objective because it is not 
possible to audit every supplierpossible to audit every supplier (limited  (limited 
capacity) capacity) 

� Recommendation by ICH Q9Recommendation by ICH Q9
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Common audit plan for GR Plc.Common audit plan for GR Plc.

GR BudapestGR Budapest

GR GR RomaniRomani aa
GRGR  RussRuss

GR PolskaGR Polska
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Calculation of the risk valuesCalculation of the risk values

� Risks concerning the patient Risks concerning the patient 

� Quality history of producer/supplierQuality history of producer/supplier

� Categorization of producer/supplierCategorization of producer/supplier
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Risk calculation for a new API Risk calculation for a new API 

riskrisk lowlow mediummedium highhigh

Route of Final Route of Final 
product Admiproduct Admi --
nistrationnistration   

Solid Solid 
dosage dosage 
formform  

--
Semi-solid Semi-solid 
dodo--sage sage 
formform  

--
ParenParen--
teral teral 
productproduct  

33

Status of the Status of the 
applicationapplication   

GR deGR de--
velopvelop--
mentment  

--
GMPGMP pro- pro-
duction atduction at
one GR one GR 
sitesite

22
GMP proGMP pro
duction duction 
at more  at more  
GR sites GR sites 

--
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Regulatory Regulatory 
situation in EUsituation in EU   

No reguNo regu--
latory latory 
action action >>  
3 3 yearsyears

11
RegulaRegula--
tory actiontory action  
<< 3  3 yearsyears

--
RegulaRegula--
tory tory 
action action 
within within 11  
yearyear  

--

Quality system Quality system 
of the of the 
manufacturermanufacturer   

cGMPcGMP
(EU/US/(EU/US/
WHO)WHO)

11
ISO 9001  ISO 9001  
or or 
equivalentequivalent

--
Not exist Not exist 
or not or not 
knownknown  

--

Country of Country of 
operationoperation   EUEU 11

DeveloDevelo--
ped rest ped rest 
of the of the 
WorldWorld  

--
DeveloDevelo--
ping rest ping rest 
of the of the 
WorldWorld  

--

Number of Number of 
purchasedpurchased   
product on siteproduct on site   

SingleSingle  -- MultipleMultiple  --
MultipleMultiple,,  
 high po high po--
tency or tency or 
sensitisensiti--
vityvity  

33
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Previous Previous 
quality auditquality audit   

<< 3  3 
yearsyears  

-- >> 3  3 yearsyears  --
Non orNon or

>>  55

yearsyears    

33

Category of the Category of the 
manufacturer manufacturer 
according to according to 
the GR the GR 
qualification qualification 
systemsystem   

  ApproAppro--
ved no ved no 
issueissue

--
Approved Approved 
some some 
minor minor 
quality quality 
issueissue

22
NotNot
approappro--
ved or ved or 
mmajorajor
qqualityuality
issue issue 

--

Weight factorWeight factor   3 x 1=33 x 1=3 4 x 2=84 x 2=8 9 x 3=279 x 3=27

•Pap Zsófi 2012Pap Zsófi 2012
Σ = 38





  

Microbiological monitor of a PW Microbiological monitor of a PW 
systemsystem

� Target: Is it possible to reduce sampling Target: Is it possible to reduce sampling 
frequencyfrequency??

� Information neededInformation needed::  

  - Knowledge of PW system (user points, - Knowledge of PW system (user points, 
application)application)

- Evaluation of- Evaluation of  the results from previous yearthe results from previous year
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Data from the previous year Data from the previous year 
PhEur limit 100 CFU/mlPhEur limit 100 CFU/ml

Sampling pointsSampling points meanmean
CFU/mlCFU/ml

maximaxi
mummum

Granulation sol. preparation Granulation sol. preparation 0,20,2 22

Coating solution preparationCoating solution preparation 0,10,1 55

GlattGlatt 0,30,3 66

Glatt CIPGlatt CIP 0,20,2 11

Washing roomWashing room 0,80,8 99

Microbiological laboratoryMicrobiological laboratory 0,40,4 77

Analytical laboratoryAnalytical laboratory 0,30,3 33

Recirk water Recirk water 0,40,4 44
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Probability, severity and  Probability, severity and  X-ukX-uk

User pointsUser points PP SS QRQR PP SS MRMR

Granulation sol.preparationGranulation sol.preparation 22 55 1010 22 33 66

GlattGlatt fluid granulator fluid granulator 11 55 55 22 33 66

Coating sol. preparationCoating sol. preparation 22 55 1010 22 33 66

Glatt CIPGlatt CIP 11 44 44 22 33 66

Washing roomWashing room 22 44 88 22 33 66

Microbiological laboratoryMicrobiological laboratory 22 11 22 11 11 11

Analytical laboratoryAnalytical laboratory 22 11 22 11 11 11

Recirk water Recirk water 11 33 33 11 33 33
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Risk values determinationRisk values determination  

User pointsUser points QRQR MRMR ΣΣRR

Granulation sol.Granulation sol.  preparationpreparation 1010 66 1616

Glatt fluid granulatorGlatt fluid granulator 55 66 1111

Coating sol. preparationCoating sol. preparation 1010 66 1616

Glatt CIPGlatt CIP 44 66 1010

Washing roomWashing room 88 66 1414

Microbiological laboratoryMicrobiological laboratory 22 11 33

Analytical laboratoryAnalytical laboratory 22 11 33

Recirk waterRecirk water 33 33 66
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Decision based on risk analysisDecision based on risk analysis

Sampling frequencySampling frequency::

weekly  :weekly  :           >> 10 risk values 10 risk values

every two weeks:  every two weeks:  ≤ 10 risk values≤ 10 risk values
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Why we use risk analysis in case of Why we use risk analysis in case of 
equipment changes ?equipment changes ?

� We change the equipments in case of :We change the equipments in case of :

  - old machine folds up- old machine folds up

  - transfer of the production to a new- transfer of the production to a new  
production lineproduction line
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In case of equipment changeIn case of equipment change

� Is Is thethe  new equipment IQnew equipment IQ & & OQ conform or  OQ conform or 
notnot??

� If yes,  the use of the new machine has no If yes,  the use of the new machine has no 
risk from technology point of view risk from technology point of view 

IF NOTIF NOT

Use risk analysisUse risk analysis
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Why it is Why it is impossible to alwaysimpossible to always  strive strive 
for IQ,OQ identity ?for IQ,OQ identity ?

� National standards replaced to EU National standards replaced to EU 
standardsstandards

� The type of machine doesn’t exist anymoreThe type of machine doesn’t exist anymore
� Example: eccentric tablet press versus Example: eccentric tablet press versus 

double-side rotary pressdouble-side rotary press
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Why it is not Why it is not neededneeded  to strive for to strive for 
IQ,OQ identity ?IQ,OQ identity ?

� We can avoid unnecessary investmentsWe can avoid unnecessary investments
� For example : to order an old model only for For example : to order an old model only for 

IIQ,OQ identity conserves the obsolete Q,OQ identity conserves the obsolete 
technologytechnology..

•Pap Zsófi 2012Pap Zsófi 2012



  

Steps of risk analysisSteps of risk analysis

� Description of the changeDescription of the change
� Evaluation of the differences Evaluation of the differences 
� Determine risk levelsDetermine risk levels
� Summary report preparation including Summary report preparation including 

conclusionconclusion
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Description of changeDescription of change  

� Change of a solution preparation duplicator Change of a solution preparation duplicator 
(no: 2-08-(no: 2-08-0303) to the same function for a new ) to the same function for a new 
one (no:2-08-one (no:2-08-1414).).

� The equipment is not dedicated, so the The equipment is not dedicated, so the 
change attaches the different solution change attaches the different solution 
preparationspreparations  and cleaning procedures. and cleaning procedures. 
Target:Target:  to keep the critical process  to keep the critical process 
parameters within the regulatory limits, parameters within the regulatory limits, 

      ((heat transfer, volume, mixing speedheat transfer, volume, mixing speed, , use of use of 
validated cleaning and sterilization procedures validated cleaning and sterilization procedures ))
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Evaluation of the differencesEvaluation of the differences

� The basis is the IQ,OQ documentation of The basis is the IQ,OQ documentation of 
equipments.equipments.

� Analysis of the process parameter data Analysis of the process parameter data 
according to different products batch according to different products batch 
records.records.

� If these parameters are equivalent within If these parameters are equivalent within 
certain limits, the productcertain limits, the product’’s quality will be the s quality will be the 
same, so the two machsame, so the two machiinnees are equal s are equal 
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Processes andProcesses and   parameters 1 parameters 1

IQ,OQ IQ,OQ 
parametersparameters

2-08-032-08-03  
oldold

2-08-14 2-08-14 
newnew

EqualEqual evaluationevaluation RVRV

Heat transfer Heat transfer 
surfacesurface

2,6 m2,6 m²² 2,5 m2,5 m²² nono < 5 %< 5 % K1K1

Nominal Nominal 
volumevolume

500 liter500 liter 500 liter500 liter yesyes --

K1K1

material of material of 
EquipmentEquipment

1,45411,4541 1,44041,4404 nono betterbetter

K1K1
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Processes andProcesses and   parameters  parameters 22

IQ,OQ IQ,OQ 
parametersparameters

2-08-032-08-03  
oldold

2-08-142-08-14  
newnew

equalequal evaluationevaluation RVRV

Surface Surface 
ruggednessruggedness

< 0,8 < 0,8 
µmµm

< 0,8 < 0,8 
µmµm

yesyes -- K1K1

Mixing speedMixing speed 780/780/
minuteminute

50-50-
480/480/minmin
uteute

nono Geometry Geometry 
of mixer is of mixer is 
betterbetter

K2K2

Way of Way of 
solution solution 
completioncompletion

±± 2,5 l 2,5 l ±± 2,5 kg 2,5 kg yesyes -- K1K1
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Processes andProcesses and   parameters  parameters 33

IQ,OQ IQ,OQ 
parametersparameters

2-08-03 2-08-03 
oldold

2-08-14 2-08-14 
newnew

equalequal evaluationevaluation RVRV

Accuracy of Accuracy of 
solution solution 
completioncompletion

±± 0,5 % 0,5 % ±± 0,5 % 0,5 % yesyes
--

K1K1

Time of Time of 
heating upheating up

24 min24 min 25 min25 min nono       << 5 % 5 % K1K1

Time of cooling Time of cooling 46 min46 min 48 min48 min nono << 5 % 5 % K1K1
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Summary report preparationSummary report preparation

� Team workTeam work
� Controlled by the head of Controlled by the head of 
      productionproduction
� Approved by QAApproved by QA

� Conclusion: the risk level : K2, but the Conclusion: the risk level : K2, but the 
differences are favourable, no need ofdifferences are favourable, no need of  risk risk 
reductionreduction..
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Verification of theoryVerification of theory

� We prepare the risk analysis on the basis of We prepare the risk analysis on the basis of 
our best knowledge but the result is a our best knowledge but the result is a 

HYPOTHESISHYPOTHESIS

It is suggested to conform it, so comparative It is suggested to conform it, so comparative 
studies for the products are recommendedstudies for the products are recommended
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