Contents

1 Imtroduction .......... ... ... ... . ... ... .. ... 1

2 Organization . . . ......... ... . .. .. . 3

2.1  Department Structure . . . . ... ... .. .ovtiu ... 3

22 Project Teams ... ... ... ... ... .. 5

2.2.1  Project Team Development and Management . . . . ... 5

222 RiskEvaluation.......... ... ... ... ... ... ... 7

2.2.3  Project Team Dynamics . ..................... 8

2.3  Responsibilities . .. ........ .. .. 13

24 INteractionsS . . . . .. oot vttt e 13

2.5 Operating Guidance’s. . . .. .. ... 16

2.5.1 SOP’s and Guidelines. . . .. ................... 16

2.5.2 Regulatory Guidance’s . ... .......... ... ...... 17

References . .. ... .. 24

3 Processes. ... ... 25

3.1  Safety Process. .. ....... ... ... 25

3.2  Technology Processes. . .. ...........c.. ... 28
3.2.1  Systematic Approach to HPLC Method

Development. . .......... ... .. .. .. .. .. .. .... 28

3.2.2  Dissolution Method Development . .............. 39

3.2.3  Systematic Approach to Method Validation. . . ... ... 43

3.24  Analytical Technology Transfer Process........... 53

3.3  Departmental Processes . .............c.oiiiiia... 56

3.3.1  Specification Development Process . ............. 56

3.3.2  Stability Management Process. ... .............. 87

3.3.3  Reference Standard Certification Process . ......... 95

334  Training . . ... ... 103

References . . .. ... .. 110

ix


http://dx.doi.org/10.1007/978-1-4614-7642-9_1
http://dx.doi.org/10.1007/978-1-4614-7642-9_1
http://dx.doi.org/10.1007/978-1-4614-7642-9_2
http://dx.doi.org/10.1007/978-1-4614-7642-9_2
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec17
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec17
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec18
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec18
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec19
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec19
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec20
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec20
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec24
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Sec24
http://dx.doi.org/10.1007/978-1-4614-7642-9_2#Bib1
http://dx.doi.org/10.1007/978-1-4614-7642-9_3
http://dx.doi.org/10.1007/978-1-4614-7642-9_3
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec6
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec6
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec7
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec7
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec8
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec8
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec9
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec9
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec10
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec10
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec11
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Sec11
http://dx.doi.org/10.1007/978-1-4614-7642-9_3#Bib1

X Contents
4 Statistical Concepts for the Analytical Chemist. . ............. 111
4.1 Distribution. . .. ... ... .. 111
4.1.1 Student’s t Distribution. . . .................... 112
4.1.2  Chi-Squared Distribution (x?) ... ............... 113
4.13 The FDistribution . . . ....... ... ... ... ... .... 113
4.2  Significance Testing. . . ... ... 113
421 ArithmeticMean .. ...... ... ... ... ... ... .... 113
422 Median. .. ... ... 114
423 Standard Deviation. . .. ...................... 114
4.2.4  Standard Error of the Mean. . . ................. 114

4.2.5 Relative Standard Deviation
(Coefficient of Variation) . .................... 115
42.6 Hypotheses . ........... ... ... ... ... ... ..., 115
427 Significant Testing. . . .. ........ ... .. ........ 115
4.3  Confidence Intervals for the Mean. .. .................. 117
4.4  Outliers in Analytical Data . . . ........ ... ... ... ...... 118
4.5 Regression AnalysSiS. ... ....... .. 119
4.6 Design of Experiments . . .. .......... ... ... ... ...... 123
4.7  Required Sample Replicates . .. ...................... 124
4.8 Method Performance .............................. 126
4.8.1 Method Precision. . .. ....... ... ... ... ... .... 126
482  ACCUIACY. . o o vttt ettt et e e e e 127
483 Linearity. . ... ... ...t 128
4.8.4  Limit of Detection (LOD). .. .................. 128
4.8.5 Limit of Quantitation (LOQ). .................. 129
486 Ruggedness.............. ... 130
4.9 Measurement Uncertainty . . .. ...............vouun... 131
4.10 Sampling Strategies . . . . ... 133
4.10.1 Simple Random Sampling. . . .................. 134
4.10.2 Stratified Random Sampling . . ... ... ........... 135
References . . . ... . o i 136
S Outsourcing. . .. ... ... ... .. 137
5.1 Process. . ... 137
5.2  Audit Form (Check List). . ... ........... .. ... ....... 140
References . . .. ... o e 149
6 Documentation. . ... ... ... .. ... .. .. 151
6.1  Sample Submission . ............. . .. .. 151
6.2 Technical Reports .. ......... ... ... ... ... ... ..... 153
6.2.1 Development Reports . . ... ................... 153
6.2.2  Method Validation Report. . .. ................. 153
6.2.3  Analytical Development Report. . ............... 153

6.2.4  Stability Report . . . ....... .. .. ... ... . ... 158


http://dx.doi.org/10.1007/978-1-4614-7642-9_4
http://dx.doi.org/10.1007/978-1-4614-7642-9_4
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec6
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec6
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec7
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec7
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec8
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec8
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec9
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec9
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec10
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec10
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec10
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec11
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec11
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec12
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec12
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec13
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec13
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec14
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec14
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec15
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec15
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec16
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec16
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec17
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec17
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec18
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec18
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec19
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec19
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec20
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec20
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec21
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec21
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec22
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec22
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec23
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec23
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec24
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec24
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec25
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec25
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec26
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec26
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec27
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec27
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec28
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Sec28
http://dx.doi.org/10.1007/978-1-4614-7642-9_4#Bib1
http://dx.doi.org/10.1007/978-1-4614-7642-9_5
http://dx.doi.org/10.1007/978-1-4614-7642-9_5
http://dx.doi.org/10.1007/978-1-4614-7642-9_5#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_5#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_5#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_5#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_5#Bib1
http://dx.doi.org/10.1007/978-1-4614-7642-9_6
http://dx.doi.org/10.1007/978-1-4614-7642-9_6
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec2
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec3
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec4
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec5
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec6
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec6

Contents xi

6.3 AnalysisReport............ ... .. . ... . 158
6.4 Records ......... ... .. . .. ... 158
References . . ... .. o 166
7 Job Descriptions . . ......... ... ... ... 167
7.1 Career Tracks .. ... ... .. ... .. i 167
8 Motivating Personnel . . . . ...... ... ... ... ... .. ... . ... 171
8.1 CareerPath........... ... .. ... .. ... ... . . ... ... 171
9 HiringtheBest ... ....... .. .. . . .. .. .. .. .. 175
9.1  Hiringthe Best .. ... ... ... ... ... .. .. ... ... 175
Reference. . . ... ... 179
Appendix I: Project Plan Development Checklist . . . ... .......... 181
Appendix II: Project Strategy Document . . . ... ................ 183
Appendix III: Project Risk Assessment ....................... 187
About the Author . . ... ... .. ... ... .. 191


http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec7
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec7
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec8
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Sec8
http://dx.doi.org/10.1007/978-1-4614-7642-9_6#Bib1
http://dx.doi.org/10.1007/978-1-4614-7642-9_7
http://dx.doi.org/10.1007/978-1-4614-7642-9_7
http://dx.doi.org/10.1007/978-1-4614-7642-9_7#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_7#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_8
http://dx.doi.org/10.1007/978-1-4614-7642-9_8
http://dx.doi.org/10.1007/978-1-4614-7642-9_8#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_8#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_9
http://dx.doi.org/10.1007/978-1-4614-7642-9_9
http://dx.doi.org/10.1007/978-1-4614-7642-9_9#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_9#Sec1
http://dx.doi.org/10.1007/978-1-4614-7642-9_9#Bib1

2 Springer
http://www.springer.com/978-1-4614-7641-2

Essential Elements for a GMP Analytical Chemistry
Department

Catalano, Th,

2013, XMV, 195 p., Hardcover

ISEMN: 978-1-4614-7641-2



	Contents

