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Escherichia coli Bacteria

A cluster of magnified 10,000 x
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Staphylococcus aurets

bacteria magnified about
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http://fa.wikipedia.org/wiki/%D8%A8%D8%A7%DA%A9%D8%AA%D8%B1%DB%8C
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http://en.wikipedia.org/wiki/Escherichia_coli
http://en.wikipedia.org/wiki/Bacteria
http://en.wikipedia.org/wiki/Staphylococcus_aureus
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SAL

-SAL: Sterility Assurance Level o4 L sl leeb! mlau

- SAL accepted minimum: probability that an implant will remain
non-sterile following exposure to a given sterilization process.
The generally accepted minimum SAL for implants is 10 -6 or a

probability of no more than one million that the implant will
remain nonsterile.
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Bio burden

Bioburden:

The aim of bioburden testing is to measure the total number of viable micro-
organisms (total microbial count) on a medical device prior to its final
sterilization before implantation or use.

Bioburden or microbial limit testing on these products proves that these
requirements have been met. Bioburden testing for medical devices made or
used in the USA is governed by Title 21 of the Code of Federal Regulations and
worldwide by ISO 11737.

The bioburden quantification is expressed in colony forming unit (CFU). There
are generally established guidelines for the maximum CFU that a drug product
can contain
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https://en.wikipedia.org/wiki/Title_21_of_the_Code_of_Federal_Regulations
https://en.wikipedia.org/wiki/Title_21_of_the_Code_of_Federal_Regulations
https://en.wikipedia.org/wiki/Title_21_of_the_Code_of_Federal_Regulations
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/Colony_forming_unit
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Types of Microorganisms

Bacteria - Single Celled Organisms

= Most common Clean Room contaminant
Molds - Multi-Celled Fungi

= Fewer requirements, lower temperatures
Yeasts - Single Cellular Fungi

= Grow well in some pharmaceutical products
Viruses (needs host)
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Examples of Survivar Curves

Surviving
Fraction of
Microbial
Fopulation

Sterihzation Time or Dose
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---------- m.uuh 9% (1 LOG) Reductior
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TIME or I]{'.'SF!_

D VALLUE
time for 1 log reduction

QUANTAL

SURVIVOR COUNTS ~ METHODS  EXTRAPOLATION

Microbial survival Vs. Process exposure

D- Value
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Reference Organisms used to characterise Sterilization Protocols

Sterilization Method Reference spores D-values
And Typical Protocol relevant to the
specified
protocol
Maoist heat Geo Bacilius srearothermophilus 1.3 min
e.g.121CH3 min
Dry heat Geo Bacillus arrophaeus 10 min
e.g. 160T2h
Radiation B. pumilus 3 kiGy
e.g.23kGy
, Geo Bacillus arrophaeus 3.8 min
Ethylane oxide
9.600mgL. 34T, 80%RH . . )
=g Geo Bacilius srearothermophilus Jmin
Formaldehyde
e.g.1ZmgiL, 73T, 100%RH
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Operational Qualification
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PQ

Performance Qualification
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0Q:
1 sensor/ 2.5 m3
(Chamber )
-

PQ :
1 sensor / m3
( product volume )
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Number for 0Q Number for PQ
Volume (usable chamber/room volume) (product load volume)
m3 e Conditioning/ . e Conditioning/ .
Preconditioning sterilization Aeration | Preconditioning sterilization Aeration

<1 3 3
10 4 10
15 6 15
20 8 20
25 10 25
30 12 30
35 14 35
40 16 40
50 20 50
100 40 100
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Number for 0Q Number for PQ
Volume (usable chamber/room volume) (product load volume)
; e . P
m Preconditioning Cund_lt_mnl_ng;’ Aeration | Preconditioning Cond_l t_mnl_ngf Aeration
sterilization sterilization
<1 2 2
10 4 4
15 6 6
20 8 8
25 10 10
N/A N/A
30 12 12
35 14 14
40 16 16
50 20 20
100 40
1 sensor/ 2.5 m3 Min = 3

(Product volume )
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< 10m3:
3 BI/ m3
m Min =
-

> 10m3

1 additional BI /
additional m3
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(BI ) (oS358 90 3935t 31t
Product load volume Routine control
MPQ

m3 (if used)
<1 5 3
10 30 15
15 35 18
20 40 20
25 45 23
30 50 25
35 55 28
40 60 30
50 70 30
100 120 30
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JGo
T: OQ == usable chamber volume of 70 m3: 70/2,5 = 28
PQ == productload volume of 2 m3:2/1 =2 Min :3
H: OQ === ysable chamber volume of 6 m3: 6/2,5 = 2,4 Min: 3
PQ == product volume of 60 m3: 60/2,5 = 24.
BI: OQ == productload volumeof 3m3:3x3 =9
routine control: 9/2 =45 Min:5
PQ === product load volume of 18 m3: 10 x 3 + (18 — 10) x 1 = 38

routine control: 38/2 = 19
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‘ 60mg/
y.mg/ First %({ 2.5 gr/ verage daily dose :
First 24 hr day lifetime 0.1 mg / day
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First 22 {w First 30 Average daily dose :
el Y < < 39, Yo days

2 mg / day

20 mg /
24hr
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Method

ANSI/A AMINISO 11137
Method 1

ANSI/A AMI/ISO 11137
VDnax29

Find Sub-lethal (Verification) Dose

Use Table 5 to find sub-lethal dose
(SAL 107

Use Table 9 to find sub-lethal dose
(SAL 107"

Sub-lethal (Verification) Dose
Irradiation

Irradiation 100 product units at sub-lethal
dose (+/- 10%)

Irradiation 10 product units at sub-lethal
dose (+/- 10%)

Sterility Test

Sterility test irradiated products

Sterility test irradiated products

Passing Criteria

Two or fewer positives out of 100

One or zero positives out of 10

Identify Minimum Sterilization Dose

Find appropriate minimum sterilization
dose for desired SAL (10°107%) in
Table 5

Validate for minimum sterilization dose of
25 kGy

Routine Irradiations

Begin routine irradiations at sterilization
dose

Begin routine irradiations at 25 kGy
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Sterile container %
Packaged Extraction of bacteria
sample :
Immersion of
sample in the
eluent l
. Condiion 1 = membranes .//%\
Conditi L e
. oot < C— G
. Condition 3 — %
Enumeration Incubation Transfer tp culture
(CFU) (5 or 7 days) medium Membrane

filtration
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Sterile container %

N Incubation
Packaged Immersion of (14 days)
sterile sample in the
sample culture media l

Assessment of
proliferation
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STERILIZER

Steam autoclave
unwrapped items

lightly wrapped items

heavily wrapped items

Dry heat wrapped

Dry heat (rapid flow)
unwrapped items

Dry heat (rapid flow)
packaged items

Chemical vapor

Ethylene oxide

TEMPERATURE PRESSURE
121 C (250 F) 15psi
132 C (270 F) 30psi
132 C (270 F) 30psi
132 C (270 F) 30psi
170 C (340 F)

160 C (340 F)

150 C (300F)

140 C (285F)

121 C (250F)

190 C (375F)

190 C (375 F)

132 C (270 F) 20-40 psi

Ambient
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Autoclave Temperature and Time Pressure Chart

TIME

15min
3min

gmin

10min
&0 min
120min
150min
130min
12hrs

gmin

12min

20min

3-10 hours
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Matenal Autoclave|Max |Brittle |Appearance/Notes
Temp [Temp

Acrylic (PMMA) no 50°C [20°C Clear Alcohol causes crazing and
weakening

Fluoroelastomer yes* *Once on a wet cycle

Tubing (LPF)

HDPE no 120°C |-100°C |Translucent |High density polyethylene

LPDE no 80°C [-100°C |Translucent |Low density polyethylene

Nylon no

PFA yes Can be autoclaved repeatedly at
121°C/15P5I, 15 min. cycles

Polyacetal yes Can be sterilized by EtO, steam and
autoclave, but degrades under high
energy radiation.

Polycarbonate (PC)  yes 135°C |-135°C |Transparent |Weakened by repeated autoclaving,

and may not perform well in high
stress applications like centrifuges.
Rinse thoroughly before autoclaving,
because detergent residues cause
crazing and spotting. No more than
20min. at 121°C.

Polyester no Glass transition 80-85°C

Polyethylene (HPP) no
or HPP Tubing

Polymethylpentene vyes Can be autoclaved repeatedly ot
121°C/15PS) 1S min. ovcles
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Polypropylene yes 135°C |0°C Translucent |Can be gutoclaved repeatedly at
121°C/15P5l, 15 min. cycles
Polypropylene yes Can be autoclaved repeatedly at
copolymer 121°C/15P5l, 15 min. cycles
Polystyrene (PS) no 90°C [-40°C |Clear
Polysulfone (PSF) yes Weakened by repeated autoclaving
Polyurethane or no This tubing is used in kit 500850
Polyurethane tubing
Polyvinyl Chloride no J0°C |-30°C  |Clear
(PVC)
PTFE (Teflon) or yes 260°C |-100°C |Opaque Can be repeatedly autoclaved. Do
Teflon Tubing not run fluid through the tubing after
autoclaving until the tubing has
cooled to room temperature.
Silicone Yes
Silicone yes® *Once on a wet cycle (PenStar Pro
tubing tubing)
WVinyl tubing no J0°C |-30°C  |Clear Mo organic solvents
Viton yes




Temperature ("C)

Cycle Time
(minutes)

Sterilant/
Dizinfectant Type

Sterilization
Dizinfection

Environmentally
Friendly?

Advantages

Dizadvantages

High

Temperature/ Chemical Radiation
Pressure
Steam Steris -
Autoclave Sterrad System 1 EtO Gas Cidex OPA Gamma
121-148 45-50 50-56 50-50 20 2040
10-80 55-T0 a0 18-18 hours 12 10-20 hours
(Full day]
-Hydrogen -Peracetic acid o
Steam peroxide vapor | -Propretary anti- EtO gas Ortho- Radiation
-Gas plasma comosion phthalaldehyde Energy
fommulation

heat sensitive

“point of use”

-Long asrabion

Mo
Yes e e Leaves foxic s e
residuals

-Safe -Safe -Safe -Effective -Cnnick -Simple
-Effectve -Effectve -Mon-tmac Low -Minimal odor -Relatie
-Economical -Low rmicisture -Sheort cycle Bme temperaturs -Prmary use with -Cost
-Reliable environment -Handles heat sungical cameras. compsttive
-Fast Mo foooic or maisture -Broad materials -Fast

residuss sensitive compatibility

-Mo aeration equipment

nesded -Relizble

-Heat sansitive

materials can ks

sherilized
-WWels and heats -CDamages Mylon | -Handles only -Long cycles -Cosily -PVC, PTFE,
materials based materials small items -Tomic by -Disinfectant, not a and Acetal
-Caomosion is Wery expensive -Have to soak in prosiuct sterilant are
possible spdution -Carcinogenic incormpatible
-Mot suited for -Markested for -Costly matenals
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Rigid Tray with a die-cut lid .\
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Air/ETO Gas

Uncoated
Tyvek® or Paper

Customizable
Breather Vent N

Peelable Film Layer

pefﬁ)m}g

Plastic-to-Plastic
Fiber-Free Seal

Hermetic Seal
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Form/Fill/Seal (FFS) 5
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Four side sealing (4SS ) .6
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