Technical Report No. 51
Biological Indicators for

Gas and Vapor-Phase
Decontamination Processes:
Specification, Manufacture,
Control and Use

PDA

Parenteral Drug Association

2010



Table of Contents

1.0 INTRODUCTION .........ccorrrererercrerereeree e eaeenene 2
1.1 PUrpOSE / SCOPE ..vevveeveeeieerieeee e 3
2.0 GLOSSARY OF TERMS ..........coocerrrrererrenrensensennens 4
3.0 THE SCIENCE ...........ccoctrererrrerer e 1
3.1 Sporicidal Mechanism of Lethality .................. 7

3.2 Lethality Mechanism of Oxidizing Agents ........ 7
3.3 Oxidation within Actively Metabolizing Cells.... 8
3.4 Lethality Mechanism of Alkylating Agents........ 8
3.5 Ideal Lethality Kinetics ofSporicidal Processes. 9

3.6 System D-Value Determination ............c......... 10

4.0 BIOLOGICAL INDICATOR DEVELOPMENT.......... 12
4.1 Design of a Biological Indicator ..................... 12
411 Safety .o 12

4.1.2 Microorganism Selection .................... 13

4.1.2.1 Desirable Characteristics
of the Biological Indicator......... 13

4.1.3 Inoculum Pattern.........ccceceeeveveieccennne 14

4.2 Carrier Determination ...........cccceceeeveveveeiennns 14
4.2.1 Desirable Characteristics of the Carrier 14

4.3 Primary Pack Characteristics ..........c.ccceueuenens 16

4.4 Secondary Pack Characteristics ............c..... 17

4.5 Compliance Objective.......c.coceevrrvcereierinnenns 17

5.0 MANUFACTURE OF BIOLOGICAL INDICATORS .18
5.1 Principles of Bl Manufacturing .........ccccu...... 18

5.2 Starting Materials........c..ccooevevevenieneneienennens 19

5.3 Change Control ........cccveveeerecevcereeeeceee 20

5.4 Production Process Stages for Spore Lots...... 20
5.5 Management of Master Seed Stock
and Working Seed LotS .......ccccceeerrerercenenennns 22

FIGURES AND TABLES INDEX

Figure 1.0-1 Biological Indicator Lifecycle....... 2
Figure 3.5-1 Idealized Plot of Death Kinetics....9
Figure 3.5-2 Typical Survivor Curve................. 10
Figure 4.2.1-1  Clean Spores on

Stainless Steel Carrier ................ 15

Figure 4.2.1-2  Encrustation of the Spore Layer

on Stainless Steel Carrier........... 15

Figure 4.2.1-3  Clumped Spores on

Paper Carrier.......ccccocceveervcernne 16

Figure 5.4-1 Flow Chart of the Preparation

of a Spore Suspension................. 21

5.6 Inoculation of Carriers and Assembly into the

Primary Packaging........cccceovvvvveneieeiesesinsinnnns 22
5.7 Factors requiring consideration
When Using and Storing Bls ..........cccccvvennee 23
5.7.1 The Growth Media .......cccceevevvrvrrrnenens 24
5.7.2 Manufacturing In-Process Contrals ..... 24
5.7.3 Quality Control Methods ...................... 25
5.8 Storage and Distribution............ccccceevrveennnen. 25
6.0 QUALITY MANAGEMENT..........cccnrnmrerererernenns 26
6.1 Quality Assurance During Manufacture.......... 26
6.2 Audit Documentation and Certification
Requirements - User Audit of Supplier............ 26
7.0 USE/APPLICATION .......ccocerrrerreerneneserenesnenennes 28
1.1 Selecting the Appropriate Spore Type ............ 28
7.2 Qualification of BIS .....cccceevvvvveveiciiecierienns 28
7.2.1 Enumeration and System D-Values ...... 28
7.3 Cycle Development Studies .........ccccvevvvvernenens 29
7.3.1 Cycle Development Approaches ......... 30
7.4 Recovery of BIS .....ccoovvveeeeeieinreececesieas 31
7.4.1 Sterilant Retained on the Bl.................. 31
7.5 Cycle Validation .......cccccceevvevereivnernriseeseens 31

8.0 ADDRESSING ANOMALOUS BI RESULTS.......... 32

8.1 Investigation of Anomalous Results .............. 32
9.0 SUGGESTED READING............ccooocerrrrrrererennens 34
10.0 REFERENCES.............coiiirrrrrrrcreereeseennns 35

Table 7.1-1
Table 8.1-1

Recommended Microorganisms.28

Factors That May Affect the
Performance of Biological
Indicators .........ccceevieeniernsernennn 33

Table 8.1-2 Manufacturing Issues
That May Affect Bacterial
Spore Resistance to Physical

and Chemical Stresses................ 33

Table 9.0 Standards Relevant to
Sporicidal Vapor-phase

Decontamination Processes....... 34





