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Introduction

Texwipe offers a wide selection of non-sterile and sterile dry wiper products.

All of Texwipe’s sterile (by gamma radiation) dry wipers are packaged in
a header-opening-type bag, which protects the wipers from exposure to
external contaminating factors, e.g., microbes.

All sterile dry wiper products are marked with a three-year expiration date

and the statement “Sterility of contents assured if package is unopened or
undamaged.” It is important to know if the packaging is suitable for use for
products having a three-year shelf life.

Purpose
A study was implemented to test the package integrity features.

For this purpose, the guidelines from ISO 11607 — Packaging
for terminally sterilized medical devices — Part 1:
Requirements for materials, sterile barrier systems and
packaging systems were used.

All header-type bags used for Texwipe dry wipers are made of a non-
porous polyethylene material. According to ISO 11607-1, three categories
of tests validate the shelf life of a bagged product: the Integrity, Strength
and Microbial barrier tests. Each test must be performed on three different
product lots. The number of bags for each test must be 60 for a 95%
confidence level. Texwipe performed all tests at a third-party laboratory,
Nelson Laboratories in Salt Lake City, Utah.
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Based on bag material and sterilization method (gamma-irradiation) used
for sterile dry wipers, Texwipe selected the following tests from each
category:

¢ Integrity Test — the Bubble Emission Test (ASTM F2096 — Standard
Test Method for Detecting Gross Leaks in Packaging by Internal
Pressurization (Bubble Test)")

e Strength Test — the Burst Test (ASTM F1140 — Standard Test
Methods for Internal Pressurization Failure Resistance of Unrestrained
Packages?)

e Microbial Barrier Test (From ISO 11607-1%) — the Whole Package
Aerosol Challenge Test
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Bubble emission test (ASTM F2096)

Scope: Detects gross leaks in packaging (tray and pouch packages) with
a method sensitivity to 250 pm (0.010in.).

A sample is placed in a container filled with water at a depth greater than
150 mm and is maintained at that level for 20 to 60 seconds. The package
is pressurized to a minimum of ten inches of water (in H20) and inspected
for evidence of bubble emissions originating from the package or seals.
Abubble emission is an indicator of a broken seal film.

Burst test (ASTM F1140)

Scope: Determines the ability of a package to withstand internal
pressurization.

A probe is inserted into a sample package through a package port. The
machine inflates and pressurizes the package until it bursts. The machine
records the burst pressure. The burst failure location is also recorded.

Whole package aerosol challenge test

Scope: Determines package integrity of a finished product package. This
includes a whole package microbial challenge and subsequent sterility
testing on the packaged product to determine if the indicator organism
penetrated the package.

The Whole Package Test procedure involves exposing the package to a large
number of aerosolized Bacillus atrophaeus (ATCC 9372) spores having a
particle size of 4.5 microns or smaller. Following the aerosol challenge, the
package contents is tested with soybean casein digest broth looking for
organism growth. The media is incubated and scored for the presence of
the challenge organism.

All testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210,
211 and 820.

Figure 1. The experimental setup for performing the
bubble emission test.

Figure 2. The experimental setup for performing the
burst test.

Figure 3. Chamber being filled with sample bags before exposure to
the aerosol containing Bacillus spores. >



Procedure

The experiment consisted of the following steps as shown in Figure 4.

Test at zero-time point
(180 bags)

Test at
zero-time point:
e Bubble test (60 bags)
e Burst test (60 bags)

e Whole package
microbial challenge
(60 bags)

Non-sterile Product packages
(900 bags)

Sterilization by gamma-irradiation
(900 bags)

105 days (2 years)
(180 bags)

Test at 2 years
time point:

e Bubble test (60 bags)
e Burst test (60 bags)

e Whole package
microbial challenge
(60 bags)

Accelerated aging
(360 bags)

157 days (3 years)
(180 bags)

Test at 3 years
time point:

e Bubble test (60 bags)
e Burst test (60 bags)

e Whole package
microbial challenge
(60 bags)

24 months (2 years)

Real time aging
(360 bags)

(180 bags)

Test at 2 years
time point:

e Bubble test (60 bags)
e Burst test (60 bags)

e Whole package
microbial challenge
(60 bags)

36 months (3 years)
(180 bags)

Test at 3 years
time point:

(Tests will be completed
in January 2021)

e Bubble test (60 bags)
e Burst test (60 bags)
e \Whole package

microbial challenge
(60 bags)

Ll

Figure 4. A diagram of the experimental setup and activities, including the number of samples collected, separation of tthe accelerated and real time aging samples and the

testing performed for each set of samples.

A total of 900 header-type non-sterile bags of three different lots were
prepared for the experiment by inserting and sealing a wiper into each bag.
This wiper will be used for microbial testing during the microbial barrier test.
All bags were gamma-irradiated at the 21.6 — 40 kGy dose range.

One hundred-eighty bags were tested right after irradiation at the zero-
time point: 60 bags (20 bags from each lot) were tested for the Bubble
emission test; another 60 bags (20 bags from each lot) were tested for
the Burst test and other 60 bags (20 bags from each lot) were tested for
Whole package aerosol challenge test. The test reports are presented in
Appendix 1. The results are found in Table 1.

Another set of 360 bags was placed in a convection oven for accelerated
aging: 180 bags — for 105 days at 50°C, which is equivalent to two years
of real time aging and 180 bags for 157 days at 50°C, which is equivalent
to three years of real time aging.

After aging, the bags were tested at the two-year accelerated aging
time point and three-year accelerated aging time point using the
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same tests that were used for zero-time point; 60 bags (20 bags from each
lot) were tested for Bubble emission test; another 60 bags (20 bags from
each lot) were tested for Burst test and another 60 bags (20 bags from each
lot) were tested for Whole package aerosol challenge test. The test reports
are presented in Appendix 2 for the two-year time point and in Appendix
3 for three-year time point. The results are summarized in Table 1.

Another set of 360 bags was placed in the storage for real time aging: 180
bags — for 24 months (2 years) and 180 bags — for 36 months (3 years).

After aging, the bags were tested at the two-year real-aging time point
and three-year real-aging time point using the same tests: 60 bags (20
bags from each lot) were tested for Bubble emission test; another 60 bags
(20 bags from each lot) were tested for Burst test and another 60 bags (20
bags from each lot) were tested for Whole package aerosol challenge test.
The test reports are presented in Appendix 4 for the two-year real-aging
time point. The three-year real-aging samples will be ready for testing in
Jan 2021. The results are summarized in Table 1.



Results

The results for all tests are summarized in Table 1.

Table 1. The results of the Bubble Emission test, Burst test and Whole
package microbial challenge test for time zero, accelerated aging and two-
year real time aging samples.

Two-Year | Three-Year | Two-Year
Accelerated | Accelerated | Real Time
Zero-Time Aging Aging Aging
Testname | Point Result Result Result Result
Bubble No leaks for No leaks for No leaks for  No leaks for
emission all 60 all 60 all 60 all 60
leak test samples samples samples samples
Average = Average = Average = Average =
Burst test 1.83 1.83 1.86 1.76
pressure Standard Standard Standard Standard
(in H20) deviation = deviation = deviation = deviation =
0.04 0.04 0.08 0.20
Whole
package No growth No growth No growth No growth -
microbial 60 samples | 60 samples = 60 samples 60 samples
challenge

These test results show that the
Texwipe wiper products bagged
with the header-type bags
will remain sterile after three

years of product storage.
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Discussion

Bubble emission leak test

All bags were completely immersed in the fluid. Each package was
pressurized to a minimum of ten in H20 and inspected for evidence of
bubble emission originating from the package or seals while underwater.

The data results indicate that no leaks were observed for zero time
point, for the two- and three-year accelerated aging time points
and two-year real-time time points. The seal and film strength did
not change over the accelerated and real time aging periods.

Burst test

For the test parameters, the pressure was set at ten pounds per square
inch gauge (psig), and the test time for 60 seconds. The bag burst pressure
and burst location were recorded as results.

The mean burst pressure was calculated for 20 samples from each lot,
and then the average mean of all three lots was determined.

The average burst pressure did not meaningfully change throughout
the experiment, indicating there is no change in the seal and film
strength properties due to accelerated and real time aging.

Whole package microbial challenge test

All bags were placed in a chamber and exposed to a microbial aerosol
using Bacillus atrophaeus (ATCG 9372) spores to challenge the whole
sterile barrier system. The wiper placed in the interior of the bag was
tested for the presence of the indicator organism.

The test articles demonstrated 100% no growth following the
extreme bacterial aerosol challenge throughout the experiment.
Package aging (by accelerated and real time aging) did not affect
the seal and film strength properties.

Conclusion

Three types of tests were used to measure the package integrity of the
header-type bags used for Texwipe’s sterile dry wipers in order to confirm
the three-year shelf life of this bag type. The tests challenged the integrity,
strength and barrier features of the bag seals and film.

All tests showed a high performance of the seal and film barriers, high
level of bag integrity and good strength at zero-time point, at two- and
three-year accelerated aging time points and at two-year real aging time
point. The tests for three-year real aging time point will be completed in
January 2021.

These test results show that the Texwipe wiper products bagged in the
header-type bags will remain sterile after three years of product
storage. Products packaged in header-type bags may be stored

and used during the three years after the manufacturing date
without concern for sterility failure.
& T apan it hace
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s Spansor:
ITW Texwipe
1210 S Park Dr
LABORATORIES Kernersville, NC 27284
) Bubble Emission Leak Test Final Report

Test Article: Header Bags (Time Zero)

A compilation _of the Nelson Laboratories test results :gg:‘sg; ;ﬁi
for the zero-time point. PO BT

Study Number.  1010604-S01
. . Study Received Date: 20 Dec 2017
A.Bubble emission leak test Testing Facilty. - Neison Laboratories, LLC, 3 Business Unitof Sterigenics International
6280 S Redwood Rd
Sait Lake City, UT 84123 U.S.A
B. Burst test Test Procedurels). Standard Test Protocol (STP) Number: STPOOTS Rev 08
Deviationi: None

. Whol kage microbial challen

C OepaC age CObaC alle ge Summary: This procedure is designed to detect gross leaks in medical trays and pouch packages by
internal pressurization, which may render the product non-stefile. As this is a pass/fail test. there s no
bias. Testing was performed in compliance with US FDA good manufaciuring practice (GMP) regulations
21 CFR Parts 210, 211 and 820

Standard Method Based On:  ASTM F2006

Package Type: Nonporous
Product.  Not Present

Study Number 1010604-S01

Bubbie Emission Leak Test Final Report
LABORATORIES
Results:
PB3210 Lot 33066-T:
Package Size: 13 %" x 15 %'
Test Article Number Result
1 (]
2 0
3 0
4 0 Lymeloeis TTcOmie 27 Dec Zoil
: g Study Direcior 7 Lindsey R McOmie, B.S. Study Compietion Date
7 0 TR TR
8 o 1010604-501
— FRTOOT00 Rev &
g 0 Page1ofa
10 0
1 0
12 0
13 0
14 0
15 0
16 0
17 ]
18 0
19 a
20 0
0= No of Bubble Emissh '+'= Evidence of Bubble
— FRTIOTEL00 Rew b
Pagezold
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Study Number 1010604-S01
Bubble Emission Leak Test Final Report
LABORATORIES
PB3211 Lot 32630-T:
Package Size 10 %" x 14
Test Articis Number Result
1 0
] [
3 [
4 0
5 []
] 0
7 0
8 ]
8 0
10 0
" 0
2 ]
13 0
14 0
5 0
16 0
17 0
18 0
1’ 0
20 0
0f = No Evi Bubble Emissk e Bubble Emission
Cia—— ‘Bubble Emission Leak Test Final Report
LABORATORIES
PB3221 Lot 32367-T:
Package Size: 13 4 % 16 W
1 0
2 0
L3 B BT TN S Mgy, T BAVET- L T St B e Bt - oy UT BAATD-H000 (4B — FRTIOTE000 M §
et o frverrn SER NP P - Page Jof4 3 o
4 0
5 0
6 ]
7 0
8 0
9 0
10 [:}
" [}
12 ]
13 [}
14 (]
15 (]
18 1]
17 0
18 Q
19 (]
20 0
'0f = Mo Evidence of Bubble Emission '+ = Evidence of Bubble Emissian

Test Method Acceptance Criteria: No Test Method Acceptance Criteria currently exist for this test

Procedure: A probe was aftached o @ package then the test article was completely immersed in the
fluid. Next the package was pressurzed to a minimum of 10 in HO and inspected for evidance of
bubble emission originating from the package or seals.

0 P ST | Mg LT BATET 000 60A | SEMNT o Mt What | S L % 1IF ATET-BOY LLLA. bl FETOTS000" e 8
Su s ram Aot BT R0 TRD b (M1 UKD THR - it Pagedolé
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Appendix 1.

A compilation of the Nelson Laboratories test results
for the zero-time point.

8

A. Bubble emission leak test

B.Burst test
C. Whole package microbial challenge

LABORATORIES
Results:
Sel Pressure;

Test Time (sec)  50.0

Flow Rate:

{

10.00 psig

16

Burst Pressure (psig)
174
1.78
176
1.78
1.76
170
172
168
172
174
186
172
174
1.76
172
180
1.78
178
1.70
1.76
1.74
0.04

Study Number 1001949-501
Package Burst Test Final Report

Failure Location
Skie C (Package Failure)
Non-Port Side (Package Failure)
Side C (Package Failure)
Side C (Package Failure)
Port Skie (Package Failure)
Side C (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side C (Package Failure)
Side C (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side C (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side C (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Part Side (Package Failure)
N/A

NA

Naote: Results reported as “Package Failure” indicate the package material ruptured before the seals.

www.texwipe.com
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LABORATORIES

Test Article

Purchase Order;
MNumbar:

Study Received Date
Testing Faciity:

Test Procedureis):
Deviation(s)

Summary: m pmumm is designed lo
pressurization. Al test method acceptance criteria
US FDA good mlnuhmnlg practice (GMP) mgulﬂbmi 2

Laura Taraban

ITW Texwipe

1210 Scuth Park Drive
Kemersville, NC 27284

Package Burst Tesl Flnal Report

Lot 33096-
Lot m:m-r
Lot 32367-T
171030LT
1001949-501
08 Now 2017

Header hlgl for dry wipers (Time Zerc)

Neison Laboratones, LLC, a Business Unit of Sterigenics International
Redwood Rd.

6260 5.
Salt Lake City, UT 84123 US A

Standard Test Protocol (STP) Number: STPOOSO Rev 11
None

Standard Method Based On: ASTM F1140
Package Type: Nonporous.
Product Not Present
Test Start Date/Time. 10 Nov 2017 at 3.02 pm
Testing Analysi(s) Jennifer Mussat
Blocking Agents:  No

P

W woY oy

Study Directob" Jennifar Gygi, B.S., SM/RM{NRCM) Study Completion Date
|. 100184
e FRTI080 200 e
Page 107
Study Number 1001848-S01

LABORATORIES

Failure Locations:

Package Burst Test Final Report

- PRPSDR0-0000 R
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LABORATORIES
Lot #32630-T:
Set Pressure  10.00 psig

Test Time (sec). 60.0
Flow Rate: 13

Burst Pressure (psig)
206
214
214
214
208
204
208
2.08
208
208
2.08
210
214
214
1.98
200
208
2.14
2.12
194

Mean 208

Standard Deviation 0.08

soouomhu»-g

Baalsazan

Study Number 1001849-S01
Package Burst Test Final Report

Failure Location
Side F
Non-Port Side (Package Failure)
Non-Port Side {Package Failure)
Non-Port Side (Package Failure)
Side H
Side H
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Sie F
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side H
Side G (Package Failure)
Side H
Side F
Side H
Side H
Side G (Package Failure)
WA

NA

Note: Results reported as "Package Faidure” indicate the package material ruptured before the seals

Pagedof 7

LABORATORIES

Lot 832367-T
Set Pressure:  10.00 psig
Test Time (sec). 200.0
Fiow Rate: 16
Specimen Number Burst Pressure (psig)

1 166
2 172
3 166
4 164
5 168
6 168
g g 168
8 166
8 184
10 172
1 184
12 168
13 1.66
14 186
15 170
16 1.70
7 172
18 168
18 166
20 184
Mean 187
‘Standard Deviation 003

Study Number 1001948-501
Package Burst Test Final Repornt

Failure Location
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)

Side K
Non-Port Side (Package Failure)
Non-Fort Side (Package Failure)
Non-Port Sida (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side L (Package Failure)
Non-Port Side (Package Failure)
NA
NiA

Note: MMu'PmFﬂm'mmmmomﬁalmmmhm

e FRTO0BE.0081 Fwe T
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Study Number 1001948-501
Package Burs! Test Final Repont

LABORATORIES

Failure Locations:
= FTE000.01 Mew
Page Sl 7
T Study Number 1001848-S01
e sar Package Burst Test Final Report

LABORATORIES

Failure Locations:

Test Method A Critarfa: of TM
current.

BT series seal strength tester is

Procedure: Prior 1o testing, the test anticies were conditioned for a minimum of 24 hours at 23 £ 2°C and
50 2 5% refative humidity (RH)

The packages were attached to the T.M Electronics package tester by adhesive package ports and
pressurized at a constant rate until they burst

- FATO0R-000¢ W 7
Page 7al7
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Appendix 1.

A compilation of the Nelson Laboratories test results
for the zero-time point.

10

A. Bubble emission leak test
B. Burst test
C. Whole package microbial challenge

Study Director

Sponsor.

Laura Taraban

ITW Texwipe

1210 §. Park Dr.
Kemersville, NC 27284

LABORATORIES

Aerosol Challenge Procedure Final Repart

B L TP

Test Article:  Header Bags (Time Zer)
PB3210 Lot 33098-T
PB3211 Lot: 32630-T
PB3221 Lot 32367-T
Purchase Order:  171120TM-LT
Study Number:  1006344-S01
Study Received Date: 30 Nov 2017
Testing Facility: Nelson Laboratories, LLC. a Business Unit of Sterigenics International
6280 S. Redwood Rd.
Sait Lake City, UT 84123 U.SA
Test Procedure(s). Standard Test Protacol (STP) Number: STP0058 Rev 16
Deviation{sk: None

Summary: This procedure is intended o challenge the whole: sterile barrier system in order to determine
integrity of a finished product sterle bamier system. The test articles are exposed to microbial aerosol
challenge using Bacillus atrophasus, ATCC #9372, spores.

The test articles demonstrated 100% no growth following an extreme bacterial aercsol challenge. Al test
method acceptance criteria were met. Testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820,

Standard Method Based On: 150 11807-1

Results:

Type No Growth
PB3210 Lot 33086-T (Test Articles 1-20)
PB3211 Lot: 32630-T (Test Articles 21-40)
PB3221 Lot 32387-T (Test Articles 41-80)

Neison Laboratories Positive Control Jar
Media Manitor
Environmental Monitor
Growth Promation

°*u0332§

“oo0=000

Testing Parameters:
chl-rw cndm Average Mpg  Average
Exiectior Fallout Value Fallout AGI
cromy  Ccroy Emcency (e FERlite  m) crum?
1 186x10" ~1ex10" 84.40 ~T8x 10 28 ~13x10"

Note: Results reported as “~* are considered an approximation based on counts outside of the
statistically accurate range.
CFU = colony forming unit

Run

Dt 05 Jan 208
Jaime G. Moone, A S Study Complation Date
LLLLE T TR
1008344-501

- FRToOss o Aee 8
Page 1643
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Study Number 1006344-501
Asrosol Challenge Procedure Final Report

LABORATORIES

Test Mothod Acceptance Criteria: Aerosol challenge fallout must be greater than 100 CFUfcm”
Average MPS must be =45um The positive controls must demonstrate growth of the indicator
organism

was onlo soybean casein diges! agar (SCDA) plates and
Incububauut.\o-!ﬁ‘ckx & minimum of 5 days. The growth was harvested, heat-shocked at 80-85"C for
10 minutes ind fitared. The spore SuSPension was adjusted to achiave minimum falisut levels of
100 CFU/em® and the titer was verified using standard piate count procedures.

mmmuwmmxmowummum’mnwmmmw The chamber
had sampling ports on the side, an aerosol delivery port on the top, and an aerosol removal port on the
bottom

For each test, the first 30 minutes serve as a peried to the chamber
environment and prevent aerosol loss o the chamber walls. The challenge delivery rate was 20 mL per

This was determined to be sufficient to deliver the minimumm required fallout The challenge was
deliverad to a nebulizer that was attached o the aerosol exposure chamber. Fallout sampling and
monitoring was conducted during the 60 minutes of bacterial challenge that the preconditioning
period

At 15 and 45 minutes, air samples ware collected (10.4 seconds) with the Andarsen sampler to permit
valid sample collection and quantitation from high chamber aeroscl levels. Colony counts from the
Andersen sampler plates (bacterial filtration efficiency agar piates) were convented 1o probable hit values
(stages 3-8) using a validated spreadsheet This spreadsheet converts the actual numhur of CFUs to
probable hit values using the Poisson distribution Tht MPS of the i
The MPS is a statistical representation of the average size of the particies wllem by lhe Andersen
sampler. At 30 minutes, replicate AGI samples wera collected for 1 minute using 25 mL of peptone
water. The impingers break up the aerosol particles: each particle may contain many organisms and thus
higher counts are expected. The impinger fluid was quantitated by serial dilution and plated onto SCDA.

Faliout samples consisted of five 2 x 2 inch pieces of gauze aseptically p ucsﬁms;de'lﬂochamber prior o
tha challenge. The gauze pieces were aseplically placed into 50 mL of peptone Tween® (PEPT) and
extracted, serially diuted and pisted onio SCDA plates

The gauze extraction process has been praviously validated and an efficency value calculated. The
Mwmumwcmmumdmmmmmnmwmw

until the number zero or is 1o the first using the
samprucadumfnvauchmu:bun The number extracted an the first extraction is then divided by the
total i This value is then applied to the actual counts of each

piece of fallout gauze m-ﬂ ounngan exposure run which results in counts being mora represantative of
the actual organism koad,

All plates from Andersen sampling, fallout samples and AGI replicates were incubated at 30-35°C for
24.48 hours.

The extenors of the test articles were decontaminated prior to testing for the indicator arganism

Testing for the indicator organism was performed in @ HEPA filtered clean hood.  Test articles were
aseptically piaced in an appropriate volume of soybean casein digest broth (SCDB). All medsa lots were
tested for conformance with the curment USP growth promotion requirements. The test articles were
imcubated for 7 days at 30-35°C. All test articles were inspectad for growth of the challenge organism

Following incubation, ane Hon-growth 1est articie was incculated with less than 100 CFU of the chalienge
organism. Growth of the challenge organism was observed in the inoculated tes! aniclefoliowing
incubation at 30-35°C

& e
Page 2ol 3

— Study Number 1006344-501
o Aercsol Challenge Procedure Final Report

LABORATORIES

Chamber Set-Up

-
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Appendix 2.

A compilation of the Nelson Laboratories test results
for the two-year accelerated aging time point.

4 Sotera Health company 12 i'g\sl ;an( Dr.

Kernersvilie, NC 27284

< Nelson Labs. S

" Bubble Emission Leak Test Final Report
A.Bubble emission leak test

TestArtcle:  Header Bags
B. Burst test mmao;;g;grnm-rm Years
. . Lot 32830-T
C. Whole package microbial challenge Purchase Order  30480502L1-TM

Study Number  1048780-801
Study Received Date: 10 May 2018
Testing Facility Neison Laberatanies, LLC

d
Sall Lake City. UT 84123 US A
Test Procedureis)  Standard Test Protocol (STP) Number. STPDOTS Rev 06

Study Number 1048790-S01
@ Nelson Labs. Bubiée Emission Leak Test Final Report Eeethnts) None
A Satera Health company
Summary; Ths proceduns s designed 1o detect gross leaks in medical trays and pouch packages by
imemal pressurization, which may render the product non-sterile. As this is a passifail test. there is no
beas. Testing was performed in compliance with US FDA good manufacturing practice (GMP) regulatons.
Results: 21 CFR Parts 210, 211 and 820
Lot 33086-T:
Package Size. 5% x 13% Standard Method Follows ~ ASTM F2096
S | Package Type  Nonporous
1 o Product  Not Prasent
2 0 Part of Package Testad  Outer
Test Start Date. 22 May 2018
3 o Testing Analystis) Simon Day, Michae! Scott
4 (']
5 0
L] ]
7 0
B o
9 e
10 1]
1" (]
2 (]
13 o
14 (]
15 0
16 o
17 o
18 o
19 0
=L 8 ‘ ) P -
‘0’ = No Evidence of Bubbie Emission '+ = Evidence of Bubble Emission SEvno e TreQmil 22 May 2016
Study Director Vi . Lindsey R. McOmie. 8.5 Study Completon Date
8012907500 | - FRIDEISO00" Hew
Tola
Srudy Number 1046780-501
Study Number 1048790-501 ’« ;f‘ Nelson Labs. Subie Emission Leak Test Finai Report
‘Qj NE|SOI'I LabS_ Bubble Emission Leak Test Final Report A Sotera Health company
{4 Sotera Health company

Lt 323077
Package Size- 167 x 13%"

e T T
Package Size: 139" x 10%" : 1
] T e |
1 2 o
2 0 3 Q
3 0 4 L]
4 0 5 Q
5 0 e g
5 0 7 ()]
7 ] 8 o
8 a 8 ]
) o ] o
10 ] b 9
1 0 12 o
12 0 i 9
' 0 14 o
7] 0 1% o
15 o 16 o
16 0 17 0
17 o 1% 1]
18 o 19 ]
1 0 0 0
20 o 0’ = No Evidence of Bubble Emission *+' = Evidence of Bubble Emission
'0'= No Evicence of Bubbls Emission '+ = Evianca of Bubbie Emission
Test Method Acceptance Criteria: No Test Meihod Acceptance Criteria curmently exist for this test
Procadure: A probe was attached 10 a package then the est article was completely immersed in the
fiuid.  Next the package was pressurzed o @ rminimem of 100 H.0 and inspected for evidence of
bubble emission originating from: the package or seals.
012907500 | meiontsbrcom pt Pt com ™ TS R ?
WHOTI | nebenlabicom | salesdnebionisbs.con - FRTSEE  T TN
Pagedctd
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Appendix 2.

A compilation of the Nelson Laboratories test results for the

two-year accelerated aging time point.

A. Bubble emission leak test
B.Burst test
C. Whole package microbial challenge

@ Nelson Labs.

A Sotera Health company
Results:
Lot 32367-T: -
1 170
Z 166
3 156
4 186
5 166
L] 1868
T 184
a 164
9 164
10 182
" 1684
12 1564
13 164
14 160
15 160
16 1868
17 166
18 162
19 168
20 162
Mean 184
‘Standard Deviation 0.03

Study Number 1026761-S01
Package Burst Test Final Report

Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Fallure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Sidé (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Fadure)
Non-Port Side (Package Fallure)
Non-Port Side (Package Fadure)
Non-Port Side (Package Failure)
Ni&
INA

[Note: Results reported as “Package Failure” indicate the package material ruptured before the seals.

</ Nelson Labs. Laurn Taraban
A Satera Health company |21g‘::m

Kemersville, NC 27284

Package Burst Test Final Report

TestArticle. Header Bags (Accelerated Aging Two Years)
Lot 32367-T
Lot: 32630-T
Lot: 33006-T
Purchase Order:  20180213TM-LT

Test Procedure(s). Standard Test Protocol (STP) Number: STPOOE0 Rev 12
Deviation(s). None

Summary: This procedure is

) the ability of to internal
criteria were met. Testing was in

BO1-330-7500 | mehoslabucom | ssles@nelsoniabicom

12 | www.texwipe.com

' FRT2080-0001 e 8

Page2al 7

. All test method acceptance performed in compliance with
US FDA good manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820
Standard Method Based On.  ASTM F1140
Package Type: MNonporous
Product:  Not Present
Test Start Date/Time: 05 Mar 2018 at 12:30 pm
Testing Analyst(s): Day
Set Pressure:  10.00 psig (Lot 32367-T, Lot 32630-T. Lot 33096-T)
Test Time (sec): 60.0 (Lot 32367-T, Lot 33096-T)
40.0 (Lot 32630-T)
Flow Rate: 18 (Lot 32367-T, Lot 33096-T)
13 (Lot: 32630-T)
Blocking Agents: No
< P A Lo (2
Study Dinlctor Jennifer Gygi. B.S., SWRM{NRCM) Study Completion Date
LT 3
8012907500 | newonistmcom | L.} Ly mmi et
Number 1026761-501
< Nelson Labs. Packog Sum Tt o s
A Sotera Health company
Lot 32630-T
| BurstPressweps) | Faiure Locaton |
1 208 Side H
% 210 Non-Port Side (Package Failure)
3 212 Non-Port Side (Package Failure)
4 218 MNon-Port Side (Package Failure)
5 216 Non-Port Side (Package Failure)
L 214 Non-Port Side (Package Failure)
7 242 Non-Pot Side (Package Failure)
L] 208 Non-Port Side (Package Failure)
9 208 Non-Port Side (Package Failure)
10 206 Non-Port Side (Package Failure)
" 212 Non-Port Side (Package Failure)
12 210 Non-Port Side (Package Failure)
13 212 Non-Port Side (Package Failure)
14 212 Non-Port Side (Package Failune)
15 210 Non-Port Side (Package Failure)
18 210 Non-Port Side (Package Failune)
17 212 MNon-Port Side (Package Failure)
18 204 Non-Port Side (Package Failure)
19 214 Non-Port Side (Package Failure)
20 206 Sida H
Mean PAL] NiA
Standard Deviation 0.03 NIA

Note: Resuits reported as “Package Failure” indicate the package material ruptured before the seals.

ELM0TH0 | nehoelsbicom | salesnehenisbcom L IPRTE0N00001 P 8

Pagelot?



</ Nelson Labs. Prkae S o oo </ Nelson Labs. Package Bur Tos P Resor

A Sotera Health comparny A Satera Health comparny
Lok 33096-T: Failure Locations:
| Gusipressweosn | Faiwolocabon ] Lot: 32367-7
1 168 Non-Port Side (Package Failure)
2 174 Non-Part Side (Package Failure)
3 178 Non-Port Side (Package Failure)
4 184 Non-Port Side (Package Failure)
5 174 Non-Port Sile (Package Failure)
(] 178 Non-Port Side (Package Failure)
7 178 Non-Port Side (Package Failure)
8 170 Non-Port Side (Package Failune)
] 172 Non-Port Side (Package Failure)
10 168 Non-Port Side (Package Failure)
i 180 Non-Port Side (Package Failure)
12 170 Non-Port Side (Package Failure)
13 172 Nen-Port Side (Package Failure)
14 188 Non-Part Side (Package Failure)
15 174 Non-Port Side (Package Failure)
18 174 Non-Port Side (Package Failure)
17 178 Non-Port Side (Package Failure)
18 1.78 Non-Port Side (Package Failure)
19 168 Non-Port Side (Package Failure)
20 176 Non-Port Side (Package Failura)
Mean 1.74 NIA
Standard Deviation 0.05 NA

Note: Results reported as *Package Failure” indicate the package material ruptured before the seals

BOL907300 | nelosisbicom | sales@relonisbe.com -~ PTG e BL230-TS0 | mehonlstacom | sales@nehionisbrcom - FRTD080-0008 Howe
Paged ol 7 Pagatol?
Study Number 1026761-501 4 Study Number 1026761-801
'« ] Nelson Labs. Package Burst Test Final Report f Nelson Labs. Packege Burst Test Final Report
* A Sotera Health company A Sotera Health company
Lot 32630-T. Lot 33096-T:

Test Method : i ics BT series seal strength tester is
curment.

Procedure: Prior to testing, the test articles were conditioned for @ minimum of 24 hours at 23 £ 2°C and
50 + 5% relative humidity (RH)

The packages were attached o the T.M. Electronics package tester by adhesive package pors and
pressurized at a constant rate until they burst

B2907500 | mebonisbacom |  saleswelsoniabs.com - FRTIRC00! Ree 8 BOL-20.7500 | neoslibecom | sales@nelonists.com - FRTOON-000% e 8

PageBof T Page 7T
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Appendix 2.

A compilation of the Nelson Laboratories test results for
the two-year accelerated aging time point.

A. Bubble emission leak test
B. Burst test
C. Whole package microbial challenge

Study Number 1048786-501
'ﬁ z / NEIson Labs.. Agrosal Challenge Pracadure Final Report
A Sotera Health company
1 22x10"®  -22x10" ~1.6x10° 23 -56x10°

Note: Results reported as "~ are ounsmrau an eppreximation based on counts outside of the
statistically accurate range.
CFU = colony forming unit
MPS = mean particle size
AGI = All Glass Impingers

Test Method Acceptance Criteria: Aerosol chalienge fallout must be greater than 100 CFWiem®
Average MPS must be 45pm. The posiive controls must demonsirate growth of the indicator
organism

F B onto soybean casein digest agar (SCDA) piates and
incubated at m-!ﬁ‘Cfa.mModelﬁ The growth was harvested, heat-shocked at 80-85°C for
10 minutes lnd fitered. The spore suspension was adjusied to achieve minimum fallout levels of
100 CFU/em® and the titer was verified using standard plate count procedures.

The bacterial aerosolizabion test was conducted ina 1 m’ glass aerosol exposure chamber. The chamber
had sampling ports on the side, an aerosol defivery port on the fop, and an aerosol removal port on the
battom

For each test the first 30 minules serve as a period to the chamber
environmant and prevant ae7osol loss 1o tha chamber walis. The chalienge defivery rate was 20 mL per
hour. This was determined to be sufficient to deilver the minimum required fallout. The challenge was
delivered to a nebulizer that was attached o the serosol exposure chamber. Faliout sampling and
monitoring was conducted during the B0 minutes of bacterial challenge that followed the preconditioning
period

At 15 and 45 minutes, air samples were collected (10.4 seconds) with the Andersen sampler to permit
vaiid sample collection and quanbitation from high chamber aercsol levels. Colony counts from the
Andersen sampler plates (bacterial filtration efficiency agar mm) ware converted to probable hit values
(stages 3-6) using a validated spreadshest This converts the actual mmkm of CFUs to
probabie hit values using the Poisson distribution, The MPS of the
The MPS is a statistical representation of Wlmmmnlwummmlmwlmmdm
sampler. At 30 minutes, replicate AGI samples were collected for 1 minute using 26 mL of peptone
walter. The impingers break up the aerosol particies; sach particle may contain many organisms and thus
higher counts are expected. The impinger fluid was quantitated by senal diution and plated onto SCDA.

Fallout samples consisted of five 2 x 2 inch pleces of gauze aseptically placed inside the chamber prior to
the challenge. The gauze pieces were aseplically placed into 50 mL of peptone Tween® (PEPT) and
exiracted, serially diluted and plated onto SCDA plates

The gauze extraction p-or.ﬁs has been previously validated and an efficiency value calculated. Tha

y value is. by of the same piece of gauze at least four times (or
wntil the number Zafo of is wnp-mdb!hnwtxmm)wngm
same procedure for each extraction Trenumbef extracted on the first extraction is then divided by the
total from all This value is then applied to the actual counts of each
piece of fallout gauze tested during an exposure run which results in counts being more representative of
the actual organism load

801-290-7500 I nabsonlshy com | sales@neboniabs com - PRTCON. 000 R 8
Page2ol4

Study Number 1045786-501

@f Nelson Labs. Aerosdl Challenge Procedare Final Report

A Sotera Health company

Example of Test Article Post Growth Promotion:

</ Nelson Labs. R

ASotera Health company 1z|g\;|7=am Dr.

Kemersville, NC 27284

Aerosol Challenge Procedure Final Report

Test Atticle: Header Bags
Accelerated Aging - Two Years.
Lot 33086-T
Lot 32630-T
Lot 32367-T
Purchase Order.  20180502LT-TM
Study Number.  1046785-501
Study Received Data: 10 May 2018
Testing Facility: Neison Laboratories, LLC
Redwood Rd.

Salt Lake City, UT 84123 US A
Test Procedure(s):  Standard Test Protocol (STP) Number: STPO058 Rev 16
Deviation(s): None

s intended to ge the whola sterile barier system in order to deferming
integrity oi a hmshed product sterlle barrier system. The test articles are exposed to microbial serosol
challenge using Bacillus alrophseus, ATCC #3372, spores.

The test articles demonstrated 100% no growth following an extreme bacterial aerosol challange. All test
method acceplance criteria were met Testing was performed in compliance with US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820,

Standard Method Based On. 15O 11807-1

Results:
[ _NoGown __J ___ Gownh |

Lot: 33096-T 20 0

Lot 32630-T 20 0

Lot: 32367-T 20 0

Nelson Laboratories Positive Control Jar 0 1

Media Monitor 3 0

Environmental Monitor 1 0

Growth Promotion o 1

T P 2 r‘ ) i

Study Director A5, Study Completion \fw
8012907500 | - FRTO08.2001 Aes B
Page tof4

T e e L LTSI LN P ————ye)

'@ NE’SOH Labs. Aerosol cnalmypmb:: E:\Bam

A Satera Health company

All plates from Andersen sampling, fallout samples and AGI replicates were incubated at 30-35°C for
24-48 hours,

The exteriors of the test articles were decontaminated prior to testing for the indicator organism

Testing for the indicator organism was perfarmed in a HEPA fillared clean hood. Test articles were
aseptically placed in an appropriate volume of soybean casein digest broth (SCDB). All media lots were
tested for conformance with the current USP growth promotion requirements. The test aricles wene
incubated for 7 days at 30-35°C. All test articles were inspected for growth of this chalienge orgamism.

Foﬂwing incubation, one non-growth test article was inoculated with less than 100 CFU of the challenge
Growth

organism. of the challenge organism was observed in the inoculated test anticle following
incubation at 30-35°C.

Test Article Configuration;
Aerosol Chambar Set-Up:

Example of Test Aticies Post Incubation

» FWTOCRB2KE Ry &
Pagedofd

$01:290-7500 |  naissnlbi.com




Appendix 3.

A compilation of the Nelson Laboratories test results for
the three-year accelerated aging time point.

A.Bubble emission leak test

B. Burst test

C. Whole package microbial challenge

@ Nelson Labs.

A Sotera Health company

Results:
EB3210 Lot 33006-T;

R R R ST
|
|
|
PO OO0 DO000000RDO00000
|
|

" Package Size: 1375 x 16"

*0° = No Evidence of Bubble Emission

8012007300 | nalsonisbucom | sshes@nelsonisbs.cem

'(f:' Nelson Labs.

EB3211 Lot 32630-T:
Package Size:

@ N B W R -

..-..a.-..--.-..c.‘

9

10
1"
12
13
14
15
16
17
18
19

10.5" x 14°

'0" = No Evidence of Bubble Emission

Study Number 1076218-801
Bubble Emission Leak Test Final Report

'+ = Evidence of Bubble Emission

b FRTOTB000 A T
Page 2cf4
Study Number 1076218-S01

Bubkle Emission Lesk Test Final Report

'+' = Evidence of Bubbie Emission

Sponsor.
< Nelson Labs. Lawre Tosio
A Sotera Health company 1210 S Park Dr.

Kernersvilie, NC 27284

Bubble Emission Leak Test Final Report

TestArticle: Header Bags Lots: 33098-T, 32630-T & 32367-T (Accelerated Aging Three Years)
PB3210 Lot 33096-T
PB3211 Lot 32630-T
PB3221 Lot 32387-T
Purchase Order 201807 11TM-LT
Study Number  1076218-501
Study Received Date: 24 Jul 2018
Testing Facility ~Nelson Laboratories, LLC
5280 § Redwood Rd
Salt Lake City, UTB4123USA
Test Procedure(s) Standard Test Protocol (STP) Numbar: STPUCTS Rev 06
Deviation(s) None

Summary: This procedure is designed to detect gross leaks in medical trays and pouch packages by
internal pressurization. which may render the product non-sterile. As this is a passifail test, there s no
bias Testing was performed in compliance with US FDA good manufactunng practice (GMP) regulations
21 CFR Parts 210, 211 and 820.

Standard Method Follows. ASTM F2096
Package Typa:  Nonporous
Product: Not Present
Part of Package Tested: Outer
Test Start Date: 30 Jul 2018
Testing Analysi{s) Logan Luke, Randy Do

= / Dl Ag e

A
Study Director Lindsey R. McOmie, BS tudy camajmn Date

(GO
10762 18-501

012907500 nehioniabacem | ralesgineloniabn tom -~ FRTAESE007 e 7

Page 1 cf4

Nelson Labs. R e Tt et

A Sotera Health company

EBR221 Lot 323677
Package Size: 13.75" x 15,75"

L

-]
10
"
12
13
14
18
16
17
18
19
20

0" = No Evidence of Bubble Emission “+' = Evidence of Bubble Emission

...........-.-.-o..‘

Test Method Acceptance Criteria: No Test Method Acceptance Criteria currently exist for this test.

Procedure: A probe was afiached to @ package then the test article was completely immersed in the
fiuid, Next. the packege was pressurized fo 8 minimum of 10in H;0 and Inspected for evidence of
bubbie amission criginating from the package or seals.

W00 | nekondsbicom | wales@osonists.com ™ PRTCTA0C! A

Page dofd

www.texwipe.com
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Appendix 3.

A compilation of the Nelson Laboratories test results for
the three-year accelerated aging time point.

A. Bubble emission leak test
B.Burst test
C. Whole package microbial challenge

@ Nelson Labs.

A Sotera Health company

Nnuh.‘7
Pressure: 10,00 psig
Test Time (sec): 60.0
Flow Rate: 16

- 1 252
2 170
3 1.70
4 164
L] 1.70
6 170
7 1.72
8 166
8 160
10 166
1" 168
12 168
13 162
14 168
15 166
18 162
17 166
18 166
19 168
20 170
Mean 171
Standard Deviation 019

Study Number 1041850-501
Package Burst Test Final Report

Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failura)
Non-Port Side (Package Fallure)
Nen-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Nen-Port Side (Package Failura)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Nen-Port Side (Package Failure)
MNon-Port Side (Package Failure)
Nen-Port Sige (Package Failure)
Nen-Port Side (Package Failure)
Non-Port Side (Package Failure)
NA
NA

Note: Results reported as “Package Failure” indicate the package material ruptured before the seals.

12907900 | sslignlabacom | sslsiPestssnlibicom

16 | www.texwipe.com

- FRTDOB0.0001 Riee 8

Page2ef7

<g Nelson Labs. Tisco Yoouo

ASotera Health company 1210 . Park D,

Test Article:  Header Bags

Lot T
Purchase Ordar:  20180412TM-LT
Number:  1041850-801
Study Recetved Date: 15 Apr 2018
Tasting Faciity. Nelson Laboratones,
6280 S. Redwood Rd.
Salt Lake City, UT 84123 US A

Test Procedure{s).  Standard Test Protecol (STP) Number: STPO0G0 Rev 12
Deviation(s). None

Summary: This procedure is designed to delermine the ability of packages 1o withstand internal
pressurization. Testing was performed in compiiance with US FDA good manufacturing practice (GMP)
regulations 21 CFR Parts 210, 211 and 820

Standard Method Based On:  ASTM F1140
Package Type:  Nonporous
Product:  Not Present
Test Start Date/Time: 25 Apr2018at943am
Randy Do

Testing Analysi(s)
Blocking Agents:
= 2o &ON LoD
Study Direclor Jennifer Gygi, B.5., SMRM{NRCM) Study Completion Date
U O
1041550-501
2907500 | oeleelabicom | islei@nelionlibicom - FRTO0N0OC Hw &

Pagotofl7

e ety e vy 5 e e e ] ) P G AT oy R OO Mgt e ey Dt 1M, M nd CnO80ra o ware PROTUE 00

Study Number 1041850-501
Package Burst Test Final Report

@ Nelson Labs.

A Sotera Health company

Failure Locations:

BOL290-7500 |  melselbicom | ssles@welsonisbs.com - FRTORGOC! Aee 8
Page dof 7



'@ Nelson Labs.

A Sotera Health company

Lot 32630-T
Set Pressure:  10.00 psig
Test Time (sec). 40.0
Flow Rate: 13

1 2.10
2 208
3 206
4 214
5 212
6 214
7 214
B 210
8 210
10 208
1 212
12 208
13 208
14 208
15 208
16 208
7 212
18 208
18 208
20 212
Mean 210
Standard Deviation 0.03

Study Number 1041850-501
Package Burst Test Final Report

Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side H
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side H
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side H
Side H
Mon-Port Side (Package Failure)
Naon-Port Side (Package Failure)
Side F
Side H
Non-Port Side (Package Failure)
Non-Port Side (Package Fallure)
Mon-Port Side (Package Failure)
Non-Port Side (Package Failure)
NiA
NIA

Mote: Results reported as *Package Failure” indicate the package material ruplured before the seals.

B01-290.7500 | nebeslsbrcom | sles@nehonlabn.con

@ Nelson Labs.

A Sotera Health company

Lot 33096-T
Set Pressure: 10,00 psig
Test Time (sec): 60.0
Flow Rate: 16

| BurstPressure ipsig) |
178
178
178
178
1.80
178
178
178
174
178
1.74
176
170
176
184
174
178
170
176
176

Mean 177
‘Standard Deviation 003

R R I S T

Beatiaarana

- FRTE0000001 R

Pagedof7

Study Number 1041850-S01
Package Burst Test Final Report

Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Fallure)
Sida C
INon-Port Side (Package Failure)
INon-Port Side (Package Failure)
Non-Port Side (Package Failure)
Nen-Port Side (Package Failure)
INon-Port Side (Package Failure)
INon-Port Side (Package Failure)
Side C
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Non-Port Side (Package Failure)
Mon-Port Side (Package Failure)
Non-Port Side (Package Failure)
Side C
Side C
Non-Port Side (Package Failure)
Mon-Port Side (Package Failuse)
NIA
NIA

Note: Results reported as “Package Fasure” indicate the package material ruptured before the seals

$01-590-7300 | mebonlsbscom | sales@eeionlsss.com

- FRTO0N2001 B &

PigeBelT

@ Nelson Labs.

A Satera Health company

Fadlure Locations

Study Number 104 1850-5S01
Package Burst Test Final Report

BOL-290-7508 |  nehoelsbs.com |

saies@neisonlsbs.com

t@ Nelson Labs.

A Sotera Health company

Failure Locations:

- FITI080-0001 M &
Page Sof 7

Study Number 1041850-501
Package Burst Test Final Report

Test Method Acceptance Criteria: No test method acceptance criteria currently exist for this method

re: Prior o testing, the test articles wene conditioned for 8 minimum of 24 hours at 23 = 2°C and

Procedu;
50 + 5% relative humidity (RH).

The packages were aftached to the T.M, Electronics package tester and pressurized ai @ constant rate

until they burst

8012907500 | nelonlabscem |

B FRFO0N0.0007 e &
Page7ol7

WWW.texwipe.com
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Appendix 3.

A compilation of the Nelson Laboratories test results for
the three-year accelerated aging time point.

A. Bubble emission leak test
B. Burst test
C. Whole package microbial challenge

18

Study Number 1076214-501
Aemosol Challenge Pracedure Final Repart

ﬁ Nelson Labs.

ASotera Health compary

Test Method Acceptance Criterla: Asrosol challenge fabicut must be greater than 100 CFU/em’
Average MPS must be =45um  The positve confrols must demonstrate growth of the indicator
organism

Procedure: B atrophasus was inoculated onto soybean casein digest agar [SCDA) piates and
ncubated at 30-35°C for a minimum of 5 days. The growth was harvestad, heat-shotked at 80-85°C for
10 minutes and fitered. The spore suspension was adjustad to achieve minimum faliout leveis of
100 CFUicm® and the titer was verified using standard plate count proceduras.

The bacterial serosolization test was conducted in a 1 m’ glass aerosol exposure chamber. The chamber
had sampling ports on the side. an aerosol delvery port on the top, and an aerosol removal port on the
botiom.

For each lest the first 30 minutes serve Bs 2 preconditioning period fo equilibrate the chamber
environment and prevent aerosol loss to the chamber walls  Tha chalienge delivery rate was 20 mL per
hour. This was determined to be sufficient to deliver the minimum requiced faliout  The challenge was
delivered tc a nedulizer that was attached 1o the aenoscl exposure chamber. Fallout sampling and
maonitaring was conducted duting the 60 minutes of bacterial challenge that followed the preconditioning
period.

At 15 ang 45 minutes. air samples were collected (10.4 seconds) with the Andersen sampler to permit
valid sample collaction and gquantitation from high chamber sercsol levels. Colony counts from the
Andersen sampler plates (basteral filtration efficiency agar plates) were converted to probabla hit values
(stages 3-5) using a vakdated spreadsheet This spreadsheet converis the actual number of CFUs 1o
probable hit values using the Poisson distrbution  The MPS of the asrosolized challenge was caizulated
The MPS is a statistical reprasantation of the avarage size of the panicles collected by the Andersen
sampler. Al 30 minutes, replicate AGI samples were collected for 1 minute using 25 mL of peptone
water, The impingers break up the aerosol particlas. each particle may contain many organems and thus
higher counts are expectad The impinger fluid was quantitated by serial dilution and plated ento SCDA

Fallout samples consistad of five 2 x 2 inch pieces of gauze aseptically placed inside the charnbe' prior lo
the challenge. The gauze pieces were aseptically placed into 50 miL of peptone Tween® (PEPT) and
extracied. serially diluted and plated onte SCDA plates

The gauze exiraction process has been previcusly validated and an efficiency value caiculated. The
efficiency vake is determined by exhausiive extraction of the same piece of gauze at least four times (o
until the number hes zero or is neghig pared to the first wsing the
same procedure for each extracion  The number axtracted on the first axraction is then dviced by the
iotal crganisms recovered from all extrachons. This value s then applied 1o the actual counts of each
piece of fallout gauze tested during an expasure run which results in counts baing more representative of
the Bctuai organism load

Al plates from Andersen sampling. fallout samples and AGI replcates wede incubated at 30.35°C for
24-48 hours.

The exteriors of the test articles were dacontaminated prior 1o testing far tha indicator organism

Testing for the indicator organism was performed in @ HEPA filered clean hood  Test arficles were
sseptically placed in an approprate volume of soybean casain digast broth (SCDB)  All madia lots were
tested for conformance with the curent USP growth promotion requirements. The fest articles were
Incubated for 7 days at 30-35'C. All test anticies were inspacted for growth of the challange organism

Following incubation. one non-growth 1St anic'e was inoCuldted with less than 100 CFU of the challenge
organism. Growth of the chalienge organism was observed in the Inoculated test article foliowing
incubation at 30-35°C.

Page2eld

clabs.cor s Encha

WWW.texwipe.com

ﬁ NE|SOI"I LabS Teresa Meadows / I.auvasT‘;ar:::;

A Sotera Health comparry 121"0“5’" ;:;(wae

Kemarsville, NC 27284

Aerosol Challenge Procedure Final Report

Test Article: Haadu Baﬂa Lots. 33086-T, 32630-T & 32387-T
(Accel d Aging Thres Years)
Purchase Order 20?&071 1'I'M-L'I'
Study Numbar  1078214-S01
Study Received Date: 24 Jul 2018
Testing Faciity Nelson Laboratories, LLC
6280 S. Retwood Rd.
Salt Lake City, UT B4123 US A
Test Procedurs(s)  Standard Test Protocel (STP) Number: STPOOSE Rev 16
Deviation(g) None

Summary: This procedure s intended to challenge the whole sterile barmier system in order 1o determine
integrity of a finshed product sterdie barrier system. The lest arbicles are exposed to microbial aerosol
challenge using Baciliug atrophaeus, ATCC #0372, spores,

The test articles demonstrated 100% no growth feliow: r\g an extreme bactenial aerosal challenge. All test
method acceptance criteria were met Tesling was performed in compliance wih US FDA good
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820

Standard Method Based On: 150 11607-1

Results:

[__tosown T Gown |

PB3210 Lot 33098-T #1-20
PB3211 Lot 32367.T #21-40
PB3221 Lot 32630-T #41-80
Neison Laboratories Positive Control Jar
Madia Monitor
Environmental Monitor
Growth Pramotion

cawoNEN
“- 00 aa0D000

~25x10®  ~25x10" 96.40 ~26x10° 25 ~68x10°
Note: Results reported as "~ are considered an approximation based on counts outside of the
statistically accurate range.
CFU = colony forming unit
MPS = mean particle size
AG| = All Glass Impingers

Uk

Study Direcior

107EQ14-501
| raisordabs.com 1ales@reiacniat com » TR0 e
Page

Study Numbsar 1076214-801
Asroscl Chabenge Procedure Final Report

N\ Nelson Labs.

A Sotera Health company

Teg! Artcie Configuralion
Aerosol Chamber Setul

O1-100-7500 | melsonlabcir sles Brehentatn L

Page3cl3



Appendix 4.

o —— Srcngac
A compilation of the Nelson Laboratories test results for A% ANSEEI,SEE}, Labs. :z‘g"%
the two-year real time aging time point. Kermersulle, NG 27284

.. Bubble Emission Leak Test Final Report
A. Bubble emission leak test .t

Test Article: Header Bags (Real Time - 2 Years)
B. Burst test Pt

C. Whole package microbial challenge Study Number. ~1240840-501
Study Recehved Date: 12 Nov 2019
Testing Facility: Nelson Laboratories, LLC
&280 5. Redwood Rd.
Salt Lake City, UT 84123 US.A,
Study Number 1240840-801 Test Pmm:: SN:::W Test Protocol (STP) Number: STPOOTS Rev 08

\X\ Nelson Labs. Bubble Emission Leak Test Final Report ):

A lf h
Sotera Al company Summary: This procedure is designed to detect gross leaks in medical trays and pouch packages by
intemal pressurization, which may render the product non-starle. As this is a pass/iall tes!, there is no
bias. Testing was performed in compliance with US FDA good practice (GMP)
Results: 21 CFR Parts 210, 211 and 820.

Standard Method Follows: ASTM F2006
Package Type:
Product:

1 o Mot Prasent
2 0 Part of Package Tested: Outer
Test Start Date: 25 Nov 2019
3 o Testing Analystisl: Randy Do, Savannah Mauger
4 o
5 o
] o
7 o
8 o
9 o
10 o
n o
12 o
13 o
14 o
15 o
18 o
7 o
18 o
19 o Bri Kammerman etectronically approved for 26 Nov 2019 22:57 (+00:00)
i = Study Director Logan Luke  Study Complelion Dale and Time
' = Mo Evidence of Bubible Emission '+ = Evidence of Bubible Emission
] s " 1 ale i . e PATOOSO0N M T
Page 10l 4
< Nelson Labs. Bubtie Erission Losk Teo Fnl opod
ASotera Health company
| esthdcetumbe ] Reur ]
1 o
2 o
' 1 - s o
4 o
5 o
] ]
7 o
8 o
¥ Nelson Labs. Buble Emisaion Loak Toot Fnd Aepon 0 o
A Sotera Health company 10 o
n o
R N 12 0
| Testadcenmeer ) et ] 2 :
1 o 12 4
15 o
: : 16 [i]
4 o 17 0
5 o 18 o
) o 18 0
= & 20 o
B g V' = No Evidence of Bubble Emission '+ = Evidence of Bubble Emission
8 o
10 o
n o
12 o
13 o
14 o
15 o
18 o
17 0
18 o
19 o
20 o
¥ = Mo Evdence of Bubtée Emission '+ = Evidence of Bubble Emission
Test Method Acceptance Criteria: No Test Method Acceptance Criteria curenitly exist for this test. JIANMO | nebonisbucom | e doksscom e PATIESS G e T

Page 3014

Procedure: A probe was attached 1o a package then the test aricle was completely immersed in the
fluid,  Mext, the package was pressurzed to a minimum of 10 in H/0 and inspected for evidence of n
bubbis emission originating from the package or seals. Www.texwipe.com [19



Appendix 4.

A compilation of the Nelson Laboratories test results for

the two-year real time aging time point.

A. Bubble emission leak test
B.Burst test
C. Whole package microbial challenge

\X Nelson Labs.

A Sotera Health company

Results:
PE3210 Lol 33006-T:
| Specimen bumber | Burst Pressure wsia) | Faiuro Location ]
1 1.68 Opposite of Post
: (Package Failure)
Side 3
2 1.70 {Package Failre)
3 1.70 Opposite of Port
: (Package Failure)
4 166 Opposite of Port
: (Package Failure)
5 1.68 Opposite of Port
’ (Package Failure)
- 1.66 Opposite of Port
2 {Package Failure)
7 188 Opposite of Port
- {Package Failure)
8 1.68 Opposite of Port
: (Package Failure)
8 108 Opposile of Port
’ (Package Failure)
Opposite of Port
10 1.65 (Package Failure)
1 164 Opposite of Port
: {Package Failun)
Opposile of Port
12 172 {Package Fai
Opposite of Port
= i (Package Failure)
Opposile of Port
14 166 {Package Fai
Opposite of Port
15 158 (Package Failure)
Opposite of Port
18 1.62 (Pakage Falie)
Opposite of Port
17 168 {Package Falurs)
Opposite of Port
25 L ({Package Failurg)
Opposite of Port
18 168 (Package Failure)
Opposite of Port
20 1.62 {Package Fail
Moan 166 A
Standard Deviation 0.04 NA

Study Number 1238286-501
Package Burst Test Final Raport

Note: Results reported as "Package Failure” indicate the package material ruptured belore the seals,

% Nelson Labs.

A Sotera Health company

Failure Location (Test Aricle 2):

Fage 2of8

Mumber 1238286-501
Package Burst Test Final Report

¥ Nelson Labs. Towia Viowciom

A Sotera Health company |zmmg ;::“&e

Kemersulle, NC 27284

Package Burst Test Final Report

Test Article: Header Bags (Real Time - Two Years)
PB3210 Lot: 33006-T
PB3211 Lot; 32630-T
PB3221 Lat: 32367-T
Purchase Order: 34401
Study Number:  1238286-801
Study Recehved Date: 05 Mov 2019
Testing Facility: Nelson Laboratores, LLC
R,

Salt Lake City, UT 84123 U.S.A.
Test Procedureds): Standard Test Profocol (STP) Number: STP0080 Rev 12
Desiationfs): None

Summary: This procedure i3 designed to delerming the ability of packages to withstand intemal
pressurization. Testing was performed in compliance with US FDA good manufacturing practice (GMP)
regulations 21 CFR Parts 210, 211 and 820,

Standard Method Based On:
Package Type:

Product:

Test Start Date/Time:

ASTM F1140

Monporous.
Mot Present

12 Nov 2019 at 5:39 pm.

Testing Analyst(s). Alexander Patch
Set Pressure: 10,00 psig
Test Time (sec):  25.0 (PB3210 Lot 33096-T)
15,0 (PB3211 Lot 32630-T)
20,0 (PB3221 Lot 32387-T)
Flow Rate: 14
Blocking Agents:  No

Logan Luke electronically approved 13 Nov 2018 23:10 (+00:00)
Study Director Logan Luke Study Completion Date and Time
| | tom AT P &
Page 1018

Study Number 1238288-501
Package Burst Test Final Report

Y Nelson Labs.

A Sotera Health company

Test Set Up:

Fage 3ol 8



% Nelson Labs.

A Sotera Health comparny

1 196
2 2.04
3 202
4 1.96
5 2.08
L] 212
7 2.04
8 2.06
] 208
10 2.08
1 204
12 204
13 202
14 202
15 2.08
16 202
17 2.00
18 208
19 208
20 2,08

Mean 2,04

Standard Deviation 0.04

Study Number 1238286-S01
Package Burst Test Final Report

Side 3
(Package Failura)
Side 3
{Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
{Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
{Package Failure)
Opposite of Port
{Package Failung)
Opposite of Port
(Package Failure)
Oppasite of Port
(Package Fadlure)
Opposite of Port
{Package Failurg)
Oppasite of Port
(Package Failure)

of Port
{Package Failure)

Side 1

{Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
{Package Failure)
Opposite of Port
{Package Failurg)
Opposite of Port
(Package Failure)

Opposite of Port
{Package Failure)
N
A

Mote: Results reported as “Package Failure® indicate the package matesial ruptured before the

% Nelson Labs.

A Sotera Health company

1 158
2 1.682
3 1.60
4 1.62
5 158
8 1.58
T 158
8 1.60
L] 158
10 160
n 1.80
12 158
13 158
14 1.55
15 156
16 158
17 158
18 1.58
19 158
20 1.60
Mean 1.50
Standard Desation 0.02

e
Puge 508

Study Number 1238286-501
Package Burst Test Final Raport

te of Port
{Package Failure)
Opposile of Port
(Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
{Package Failure)
Opposite of Port
{Package Failurg)
Opposite of Port
{Package Failura)
Opposite of Port
{Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
(Package Failure)
Oppasite of Port
(Package Failure)
Opposite of Port
(Package Failure)

Opposite of Port

Opposite of Port
(Package Failure)

te of Port
(Package Failure)
Opposite of Port
(Package Failure)
Opposite of Port
(Package Fallure)

NA

NA

Note: Results reporied as "Package Failure™ indicate the package material ruptured before the

own FRTCO-000Y e 8
Fage 7ol 8

% Nelson Labs.

A Sotera Health company

Test Set

Y Nelson Labs.

A Sotera Health company

Test Set Lip:

Study Number 1238286-501
Package Burst Test Final Repor

=3 PAPCOO-DO08 e B

Page 8.0 8

Study Number 1238286-501
Package Burst Test Final Raport

Test Method Acceptance Criteria: Mo test method acceplance critera cumently exist for this method.

Procedure: Prior to testing, the test aricles were conditioned for a minimum of 24 hours at 23 = 2C and

50 = 5% relative humidity (RH).

The packages were allached 1o the TM. Electronics package lester and pressurized at a constant rate

until they bunst.

- FAPORLO0SH i 8

Puge S0l 8

WWW.texwipe.com
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Appendix 3.

A compilation of the Nelson Laboratories test results for
the two-year real time aging time point.

A. Bubble emission leak test
B. Burst test
C. Whole package microbial challenge

Q\ Nelson Labs. PR o Lol

A Sotera Health company

Test Method Acceptance Criteria: Aemsol challenge faliout must be greater than 100 CFLicm®,
Awverage MPS must be s45pm. The positive controls mus!
organism.

B was onlp
Incubated at 30-35°C for @ minimum of 5 days. The growih was harested, heal-shocked at B0-B5°C for
1Qwss?\dim The spore suspension was adjusted 1o achieve minimum fallout lewels of
100 GFWem” and the titer was verified using standard plate count procedures.

The bacterial aerosolization test was conducted in a 1 m®
had sampling ports on the side, an aercsol dalivery port on
battom.

For each test, the first 30 minules sere as a period 1o the chamber
emdrcnment and prevent aerosol loss fo the chamber walls. The challenge delivery rate was 20 mL per
hour, This was determined io be suficlent 1o deliver the minimum requined faliout. The challenge was
delivered 1o a nebulizer that was attached to the aerosol exposure chamber. Fallout sampling and
monitoring was conducted during the 60 minutes of bacterial challenge that followed the preconditioning

Al 15 and 45 minutes, air samples were collected (10.4 seconds) with the Andersen sampler 1o permit
valid sample collection and gquantitation kom high chamber aerosol lewels. Colony counts from the

Mmmmummmwmmmmwsmwmwmmsm

Fallout samples consisted of five 2 x 2 inch pleces of gauze aseptically placed Inside the chamber pror to
the challenge. The gauze pieces were aseplically placed into 50 mL of peplone Tween® (PEFT) and
extracted, serally diluited and plated onto SCDA plates.

The gauze extraction process has been previously alidated and an eficiency walue calculaled. The

eficiency value is determined by exhaustive extraction of the same plece of gauze al least four times (or
mnmmmmmunmmwmwmmmmmm
same durg for each The number on the first Is then divided by the
Total from all This value is then applied to the actual counts of each
plece of fallout gauze tested during an exposure run which resulls in counts being more representative of
the actual organism load.

All plates from Andersen sampling, fallout samples and AGI replicates wers incubated at 30-35°C for
24-48 hours,

The exteriors of the test adicles were decontaminated prior 1o testing for the indicalor organism.
Testing for the Indicator organism was perormed in a HEPA fllered clean hood.  Test anticles were
in wolume: A

requirements,
Incubated for 7 days at 30-35°C. Al test articles were inspected for growth of the challenge organism.

Faollowing incubation, one non-growth test aricle was inoculated with less than 100 CFU of the challenge
organism.  Growth of the challenge organism was obsened in the inoculated test anicle loliowing
at 30-35°C.

' ' S~
\% Nelson Labs. Aswoscl Cratnge Pxsouie ol Aot

A Sotera Health company

Example of Test Article Post-incubation:

X/ Nelson Labs. Tarssa Hosoos
A Sotera Health company |2I0mg ;:Kﬁg

Kemersulle, NC 27284

Aerosol Challenge Procedure Final Report

Test Article:  Header Bags (Real Time - 2 Years)

Purchase Order: 34401
Study Number:  1240881-501
Study Recehved Date: 12 Nov 2018
Testing Facility: Nelson Laboratories, LLG
Rd,

SdtLakath UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0058 Rev 16
Deniation(s):  Nong

Summary: This procedure ks intended to challenge the whole sterile bamier system in order to determine
integrity of a finished product sterle bamer system, The test articles are exposed to microbial asrosol
challenge using Bacilius afrophaeus, ATCC #9372, spores.
mtmmmm—amlmmmmmmmwmm All test
method acceptance criteria were met, Testing was perormed in compliance with US FDA good
manufacturng praclice (GMP) reguiations 21 CFR Pars 210, 211 and 820,

Standard Method Based On: 150 116071

Results:
| hoGrowth ] Gowth ____]
Test Articles 60 0
Nedson Laboratories Positive Control Jar o 1
Media Monitor 2 o
Emdronmental Manilor 1 o
Growth Promotion o 1
1 22x10"  ~22x10" -57%10° 28 51x10"
Note:  Results lq)madu‘-'mmﬂubdmmhmmndmmmwmdw
statistically accurate range.
CFU = colony lorming wnit
MPS = mean particle size
AGI = All Glass Impingers
Luke elech 16 Dec 2018 23:26 (+00:00)
Study Director Logan Luke Study Completion Date and Time
[ - RTINSO P
Page 1014
Study Number 1240891-501
( Nelson Labs. Reroscl Cralenge Proceduee Final Papon

A Sotera Health company

Fage 3oi4
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