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Validation Report Overview:

The Colder Steam-Thru® Connections innovative design allows steam to pass directly
through the connection, creating a one-step, disposable, steam-in-place solution. The
three port design provides a quick and easy sterile connection without the time
consuming cleaning processes and validation concerns associated with reusable
devices. Steam-Thru Connections enable aseptic connections between bioprocessing
equipment and flexible bag systems or tube sets.

This report is intended to document testing that has been performed on Steam-Thru
Connections. If you desire additional information on Steam-Thru Connections, please
contact your Colder Products Company Representative.

Summary of Testing:

Bacterial Challenge: Steam-Thru Connections were subjected to bacterial challenge to
verify that bacterial contaminants introduced into the steam path of the connector could
effectively be killed by a steam-in-place cycle of 30 minutes, at 121-125°C (250-257 °F)
and 17-20 psi (1.17-1.38 bar). The challenge organism was Bacillus stearothermophilus
at a final concentration of viable spores at 5.0x10° per ml. The results of the challenge
show that all test units were successfully sterilized.

Microbial Ingress Test: Steam-Thru Connections were subjected to bacterial ingress
challenge to verify seal integrity of the STC in both the steam and flow positions after
gamma irradiation to a dose of 50 kilograys or after two cycles of autoclave sterilization
at 128°C (265°F). The challenge organism selected was Brevundimonas diminuta at a
final concentration of 10-108 CFU/mL. Results of the challenge show the units tested
negative for bacterial ingress of the indicator organism after a seven day incubation
period at 30-35 °C (86-95°F).

Steam Leak Tests: To demonstrate seal integrity of Steam-Thru Connections during
steam-in-place cycles test units were subjected to pressured steam cycles at a minimum
temperature of 130°C (266°F) or minimum of 30 psi (2.07 bar) for 60 minutes. Test units
were gamma irradiated to a dose of 50 kilograys or subjected to two cycles of autoclave
sterilization at 128°C (265°F) prior to testing in the steam position. Results show that all
test units passed with no signs of leakage around the seals.

Helium Leak Test: Helium leak tests were completed on Steam-Thru Connections that
were gamma irradiated to 50 kilograys to demonstrate sealing performance at the flow
position temperature extremes of 4°C (39°F) and 40°C (104°F). Results show that the
tests units passed leak testing.

Burst Test: To demonstrate that Steam-Thru Connections maintain an adequate margin
of safety above the rated operating pressures of 20 psi (1.38 bar) in the flow position and
30 psi (2.07 bar) in the steam position STC units were pressurized until a failure in the
molded plastic components was observed. The lowest burst pressure observed was
310 psi (21.4 bar).
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Flow Test: The minimum Cv value for the Steam-Thru® Connection in the flow position
is 4.2 and the minimum Cv value in the steam position is 4.9. These values can be used
to calculate anticipated flow rates and pressure drops.

Flow Performance
Flow Rate (Ipm)

00 76 151 22.7 30.3 379

6.0 0.41
= 5.0 1034 %
& 8
o 4.0 0.28 o
S O
() QO
> 3.0 0.21 >
2 2.0 0.14 2
< <
1.0 0.07 =
0.0 0.00
00 20 40 60 8.0 10.0

Flow Rate (gpm)

Accelerated Aging Test: Steam-Thru Connections were aged using the Qi (elevated
temperatures for specific periods of time) accelerated aging method to simulate a 2-year
shelf life. A set of units were gamma irradiation to a dose of 50 kilograys prior to aging,
aged, and then subjected to helium leak testing to demonstrate they maintained their
sealing ability. A second set of units were first aged, then exposed to two cycles of
autoclave sterilization at a minimum of 128°C (265°F), and then subjected to helium leak
testing to demonstrate they maintained their sealing ability. All test units passed leak
testing.

Biocompatibility Tests: The polysulfone and platinum cured silicone materials were

tested to USP Class VI criteria. Tests performed include: biological reactivity tests in
vitro, physicochemical studies, cytotoxicity studies, and In Vitro hemolysis studies.
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UNIVERSITY OF MINNESOTA

Biochemistry, Molecular Biology & 140 Goriner Laboratory
Biophysics 1479 Gortner Avenue
St. Paul, MN 55108

Office: 612-624-7755
Fax: 612-625-5780
hup:/fwww.cbs.umn.edw/bmbb

Twin Cities Campus

Bacterial Challenge Test for 3-Way Steam-In-Place Connector
conducted
11/21/03-11/26/03

Report
prepared for
Colder Products Company
by
Biotechnology Resource Center, University of Minnesota

sl fdd
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UNIVERSITY OF MINNESOTA

Twin Cities Campus Biochemistry, Molecular Biology & 140 Gortner Laboratory
Biophysies 1479 Goriner Avenue
St. Paul, MN 55108

Office: 612-624-7755
Fax: 612-625-5780
haip:fwww.chs.umn.edi/bmbb

OBJECTIVE

The CPC 3-way connector was designed to make a sterile connection between e.g. a feed bottle
and a cell culture reactor in a non-sterile environment. Any contaminants captured inside the
connector during the connection procedure are supposed 1o be killed by a steam-in-place (SIP)
cycle prior to permitting liquid to flow through the connector. The objective ol the challenge test
was to verify that bacterial contaminants introduced into the steam-in-place connector could be
effectively killed by a 30 minute steam-in-place treatment.

METHODS

Preparation of challenge organism solution:

Spores of Bacillis stearothermophilus were harvested from a Tryptic Soy Agar plate (TSA) by
washing the plate with saline solution. The resulting suspension was heat treated for 10 min at
80°C to kill any vegetative cells. The spore concentration was determined by plating u dilution
series of the suspension on TSA plates. The plates were incubated at 60“C for 24 hrs and the
colonies that formed were counted; the final concentration of viable spores was 5.0 x 10¥ per ml.

Testing of CPC connectors:

Three groups of connectors each were obtained from CPC. Two groups, E and G, contained 10
connectors each, while group F contained four sub-groups (F1-F4) of 10 connectors each for a
total of 40 connectors., Group F and G were placed in foil wrapper and autoclaved for 5 fast
exhaust/dry cycles consisting of 30 minutes at 128°C+2°C and |5 minutes drying.

One outlet of the CPC 3-way connector was plugged with a piston sealed with two silicone o-
rings. Each of 60 connectors (E1-10 through G1-10) were filled through one wrm with 4 ml of
the spore suspension and then emptied again after | minute. Fifty-two of the plastic-resin
connectors were then mounted one at a time on the stcam-in-place test rack with tri-clamp
sanitary fittings such that the steam could flow through the two open arms of the connectors
without forming any dead-zones. These test valves were then treated with clean steam for 30
min at 121-125°C and 17-20 psi. The temperature of the rack was confirmed o be [2]1-125°C
using a thermocouple probe installed into the system. Four connectors (E10, F3-10, F4-10, and
G10) were left unsterilized and served as growth controls, The openings of both arms in each of
four connectars (F1-10, F2-10, F3-9 and G9) were covered with aluminum foil and sterilized for
30 min at 121°C in an autoclave; these served as positive sterilization controls, After completing
the steam-in-place treatment of each test connector, test connectors, growth controls and positive
sterilization controls were transferred into the sterile microbial hood for sampling. The interior
of each connector was sampled in open and closed configurations by the addition and removal of
4 ml of sterile Tryptic Soy Broth (TSB); the TSB was subsequently transferred into sterile,
vented 25 x 150 mm tubes which were then incubated at 60°C/200rpm for 48 hours before
cxamining for growth,
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UNIVERSITY OF MINNESOTA

Twin Cities Campus Biochemistry, Molecular Biology & 140 Gortner Laboratory
Biophysics 1479 Gortner Avenue
St. Paul, MN 55108

Office: 612-624-7755
Fax: 612-625-5780
http:/fwww.chs.umn.cdwbmbb

RESULTS & CONCLUSIONS

The results of the bacterial challenge test are summarized in Table 1-6. All positive-sterilization
controls showed no growth in either sampled position, thus indicating that the connectors could
be completely sterilized in the autoclave. The four growth controls grew in both closed and open
valve positions, indicating that the spores used in the challenge were viable, Finally, all 52 SIP
valves were successlully sterilized during the test procedure. The group designated at F2
required the most force to change the valve position with some pieces being very difficult to
move.

Table 1: SIP testing of CPC Valves Group I

Sample Result  Sample Result
Part No. STC1700000
Batch No. 0001107908

El, Closed Position No Growth  El-1, Open Position No Growth
E2, Closed Position No Growth  El-2, Open Position No Growth
E3, Closed Position No Growth  El-3, Open Position No Growth
E4, Closed Position No Growth  El-4, Open Position No Growth
ES5, Closed Position No Growth  El1-5, Open Position No Growth
EG, Closed Position No Growth  EI-6, Open Position No Growth
E7, Closed Position No Growth  EI-7, Open Position No Growth
E8, Closed Position No Growth  EI-8, Open Position No Growth
E9. Closed Position No Growth  E1-9 Closed Position No Growth
Growth Control
E10, Closed Position Growth E10, Open Position Growth
Sterilization Control
F1-10, Closed Position No Growth  F1-10, Open Position No Growth
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UNIVERSITY OF MINNESOTA

Twin Cities Campus

Sample Result
Part No. STC1700500
Batch No. 0001107907
F1-1, Closed Position No Growth
F1-2, Closed Position No Growth
F1-3, Closed Position No Growth
F1-4, Closed Position No Growth
F1-5, Closed Position No Growth
F1-6, Closed Position No Growth
F1-7, Closed Position No Growth
F1-8, Closed Position No Growth
F1-9. Closed Position No Growth
Growth Control
E10, Closed Position Growlh
Sterilization Control
F1-10, Closed Position No Growth

Sample Result

Part No. STC1700600

Batch No. 0001107817
FF2-1, Closed Position No Growth
FF2-2, Closed Position No Growth
F2-3, Closed Position No Growth
[F2-4, Closed Position No Growth
F2-5, Closed Position No Growth

No Growth
No Growth

F2-6, Closed Posilion
F2-7, Closed Position

I:2-8, Closed Position No Growth

F2-9. Closed Position No Growth
Growth Control

F3-10, Closed Position Growth
Sterilization Control

FF2-10, Closed Position No Growth

Biochemistry, Molecular Biology &
Biophysics

Sample

Fl-1, Open Position
F1-2, Open Position
F1-3, Open Position
F1-4, Open Position
F1-5, Open Position
F1-6, Open Position
IF1-7, Open Position
F1-8, Open Position
F1-9 Closed Position

E10, Open Position

F1-10, Open Position

Sample

F2-1, Open Position
F2-2, Open Position
F2-3, Open Position
F2-4, Open Position
F2-5, Open Position
F2-6, Open Position
F2-7, Open Position
[F2-8, Open Position
F2-9 Closed Position

FF3-10, Open Position

F2-10, Open Position

140 Gortner Laboratory
1479 Gormer Avenue
St. Paul, MN 55108

Office: 612-624-7755
Fax: 612-625-5780
htsp:/fwww.cbs.umn.cdw/bmbb

Table 2: SIP testing of CPC Valves Group F1

Result

No Growth
No Growth
No Growth
No Growth
No Growth
No Growth
No Growth
No Growth
No Growth

Growth

No Growth

Table 3: SIP testing of CPC Valves Group F2

Result

No Growth
No Growth
No Growth
No Growth
No Growth
No Growth
No Growth
No Growth
No Growth

Growth

No Growth
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UNIVERSITY OF MINNESOTA

Twin Cities Campus Biochemistry, Molecular Biology & 140 Gortner Laboratory
Biophysics 1479 Goriner Avenue
St. Paul, MN 55108
Office: 612-624-7755
Fax: 612-625-5780
hup:/www.cbs.umen.edw/bmbb

Table 4: SIP testing of CPC Valves Group F3

Sample Result  Sample Result
Part No. STC1700700
Batch No. 0001107909
F3-1, Closed Position No Growth  F3-1, Open Position No Growth
F3-2, Closed Position No Growth  F3-2, Open Position No Growth
[F3-3, Closed Position No Growth  F3-3, Open Position No Growth
F3-4, Closed Position No Growth  F3-4, Open Position No Growth
F3-5, Closed Position No Growth  F3-5, Open Position No Growth
F3-6, Closed Position No Growth  F3-6, Open Position No Growth
F3-7, Closed Position No Growth  F3-7, Open Position No Growth
F3-8, Closed Position No Growth  F3-8, Open Position No Growth
Growth Control
F3-10, Closed Position Growth F3-10, Open Position Growth
Sterilization Control
F3-9, Closed Position No Growth  F3-9, Open Position No Growth

Table 5: SIP testing of CPC Valves Group 4

Sample Result  Sample Result
Part No. STC1700800
Batch No. 0001107817
F4-1, Closed Position No Growth ~ F4-1, Open Position No Growth
F4-2, Closed Position No Growth  F4-2, Open Position No Growth
F4-3, Closed Position No Growth  F4-3, Open Position No Growth
F4-4, Closed Position No Growth  F4-4, Open Position No Growth
F4-5, Closed Position No Growth  F4-5, Open Position No Growth
F4-6, Closed Position No Growth  F4-6, Open Position No Growth
F4-7, Closed Position No Growth  F4-7, Open Position No Growth
F4-8, Closed Position No Growth  F4-8, Open Position No Growth
F4-9. Closed Position No Growth  F4-9 Closed Position No Growth
Growth Control
F4-10, Closed Position Growth IF4-10, Open Position Growth
Sterilization Control
F3-9, Closed Position No Growth F3-9, Open Position No Growth
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UNIVERSITY OF MINNESOTA

Twin Cities Campus Biochemistry, Molecular Biology & 140 Gortner Laboraiory
Biophysics 1479 Gortner Avenue
St. Paul, MN 55108

Office: 612-624-7755
Fax: 612-625-5780
hitp:liwww.cbs.umn, edw/bmbb

Table 6: SIP testing of CPC Valves Group G
Sample Result  Sample Result

Part No. STC1700500
Batch No. 0001107907

G, Closed Position No Growth  G1, Open Position No Growth
G2, Closed Position No Growth G2, Open Position No Growth
G3, Closed Position No Growth  G3, Open Position No Growth
G4, Closed Posilion No Growth G4, Open Position No Growth
G5, Closed Position No Growth G5, Open Position No Growth
G6, Closed Position No Growth  G6, Open Position No Growth
G7, Closed Position No Growth  G7, Open Position No Growth
G8, Closed Position No Growth  G8, Open Position No Growth
Growth Control
G 10, Closed Position Growth G 10, Open Position Growth
Sterilization Control
GY, Closed Position No Growth  GY, Open Posilion No Growth
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Colder Products Company® STEAM-THRU™ CONNECTOR 5/3/2004

Addendum to:
Report prepared for Colder Products Company by Biotechnology Resource

Center, University of Minnesota in reference to the Bacterial Challenge Test for

3-Way Steam-In-Place Connector conducted 11/21/03 — 11/26/03

Group Definition:
Group E STC1700000 (3/4” x 3/4” sanitary x 1/2” HB)

Gamma Irradiated prior to Testing

Tested in both Steam Position and Flow Position

Group F STC1700500 (3/4” x 3/4” sanitary x 1/2” HB)
STC1700600 (3/4” x 3/4” sanitary x 3/8” HB)
STC1700700 (3/4” x 1 1/2” sanitary x 1/2” HB)
STC1700800 (3/4” x 1 1/2” sanitary x 3/8” HB)
Gamma Irradiated & Autoclaved prior to Testing

Tested in both Steam Position and Flow Position

Group G STC1700500 (3/4” x 3/4” sanitary x 1/2” HB)
Autoclaved prior to Testing

Tested in both Steam Position and Flow Position

Prepared by:

Adam Dahl

Project Manager, CPC

Colder Products Compcny* Telephone ({651) 645-0091
1001 Westgale Drive Fax (651) 645-6938
St. Paul, MN 55114 USA www .colder.com

SteamThru® Connections Product Validation ReporRevisionDate: 02/10/11

Pagel2 of 138



@ Colder Products Company-

Northview Loboerories, Inc. Em

SPONSOR  4855-0 CORRECTED NV REPORT NUMBER (rev. 2.0.0)

P4EOGO

Mr. Erik Long
Colder Products Company
1001 Westgate Drive

St. Paul MN 55114
REPORT DATE

August 9, 2004

TEST ARTICLE

Steam-Thru Connections
(Gamma Sterilized STC1700000 and STC1700100)

REPORT

Container Closure Integrity Testing Using the Microbial Ingress Method
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Colder Products Company Corrected NV Report Number (rev. 2.0.0): P4E060

Page 2of 7

1. OBJECTIVE

To evaluate the container/closure integrity of Colder Products Company’s irradiated Steam-Thru
Connections product codes STC1700000 and STC1700100.

2. REFERENCE
NV Protocol V4D00OS
3. EQUIPMENT AND SUPPLIES

3.1.  Steam-Thru Connections (STC 1700000, STC1700100), gamma irradiated to a minimum of
50 kGy (52)

3.2.  Gaskets, non-sterile (20)

3.3. Caps. non-sterile (20)

3.4. Clamps, non-sterile (20)

3.5. Brevundimonas (formerly Pseudomonas) diminuta ATCC 19146, rehydrated. maintained, and

stored per Northview Laboratories Standard Operating Procedure 13A-09, ATCC
Microorganism Stock Relydration and Transfer

3.6. Culture Media and Reagents

3.6.1. Soybean Casein Digest Broth (SCDM) a.k.a. Tryptic Soy Broth (TSB), prepared and
quality control tested per Northview Laboratories Standard Operating Procedure 13A-02.
Microbiological Media Production and Testing

3.6.2. Tryptic Soy Agar (TSA), prepared and quality control tested per Northview Laboratories
Standard Operating Procedures 13A-02, Microbiological Media Production and Testing
or 13A-16 Purchased Prepared Media

3.6.3. Saline Lactose Broth (SLB), prepared and quality control tested per section 5.5 of this
report

3.6.4. Phosphate buffer, prepared and quality control tested per Northview Laboratories
Standard Operating Procedure 14A-08, Preparation and Storage of Rinsing and Diluting
Fluids A and D, and Phosphate Buffer

3.7. Equipment
3.7.1. Sterile containers
3.7.2.  Sterile petri dishes
3.7.3.  Sterile pipettes
3.7.4. Pipette aid
3.7.5. Forceps. tongs, or equivalent
3.7.6. Vortex
3.7.7. 30 -35°C incubator
3.7.8. IS0 class 5 HEPA laminar flow hood
3.7.9. ISO class 6 cleanroom

3.7.10. Autoclave, located and previously calibrated at Northview Laboratories

Northview Laboratories, Inc.
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Colder Products Company Corrected NV Report Number (rev. 2.0.0): P4E0SO

Page 30of 7
4. TESTING SAMPLE SCHEMATIC

4.1. GAMMA IRRADIATED TEST SAMPLES

3/8” HB 1/2" HB 3/8" HB 1/2" HB
Actuated Actuated Unactuated Unactuated
3/4" Fitting Qty = 10 Qty =10 Qty = 10 Qty =10
(STC1700100) (STC1700000) (STC1700100) (STC1700000)

4.2. CONTROL SAMPLES

42.1.

Colder Products Company prepared positive control samples by placing 30 gauge needles

through the seals of six (6) Steam-Thru Connections. Three (3) gamma sterilized
actuated samples and three (3) gamma sterilized unactuated samples were tested as
positive controls.
4.2.2.  Three (3) gamma sterilized actuated samples and three (3) gamma sterilized unactuated
samples were tested as negative controls.
5. TEST PREPARATION

5.1. GASKET, CLAMP, AND CAP AUTOCLAVING
5.1.1. The 20 non-sterile gaskets, 20 non-sterile clamps, and 20 non-sterile caps were sterilized
in a Northview Laboratories validated dry goods autoclave cycle.
TEST SAMPLE ASSEMBLY
2.1 All sterile Steam-Thru Connections, gaskets, clamps, and caps were brought into an 1SO
class 6 cleanroom.

N
12

W

5.2.2.  Working within an [SO class 5 laminar flow hood, the test samples to be actuated as
defined in section 4.1 of this report and the actuated controls were assembled. (NOTE:
The unactuated test samples and unactuated controls did not require assembly.)

5.2.2.1. A gasket, cap, and clamp of the appropriate size for the perpendicular port were
selected.

5.22.2.  The gasket was seated on the flange of the port.

5.2.2.3.  The cap was placed on the gasket so that the gasket was seated in groove of the
cap.

5.2.2.4.  While holding the cap and gasket in place, the clamp was wrapped around the edge

of the cap. gasket, and port lange assembly.

5.2.2.5.  The wing nut/threaded stud assembly was rotated into the forked seat of the clamp.
2.2.6. The wing nut was tightened finger-tight to secure the clamp onto the sample.

o
5.3. TEST SAMPLE ACTUATION

5.3.1. Working within an ISO class 5 HEPA laminar flow hood in an 1SO class 6 cleanroom,
the test samples to be actuated as defined in section 4.1 of this report were actuated.
(NOTE: Colder Products Company actuated the controls prior to shipment to the
laboratory).

5.3.1.1.  The tear-away sleeves were aseptically removed by grasping the tabs on the tear-
away sleeve and pulling toward the hosebarb of the Steam-Thru Connections.
Each end of the Steam-Thru Connections was pressed together in one smooth

motion until a click was heard and motion could not continue.

Northview Laboratories, Inc
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Colder Products Company Corrected NV Report Number (rev. 2.0.0): P4E0S0
Page 4 of 7
54. TEST SAMPLE MEDIA FILL

54.1.  All test samples and controls were aseptically filled with SCDM inside an ISO class §
HEPA laminar flow hood within an ISO Class 6 cleanroom.

5.4.2. The test samples were incubated at 30 - 35°C for not less than 7 days to confirm the
absence of contamination during the media fill process.

5.5. SALINE LACTOSE BROTH PREPARATION AND QC TESTING
5.5.1.  Sodium chloride was dissolved in DI water at a ratio of 7.6 g NaCl per 970 mL DI water.
5.5.2.  Dehydrated lactose broth medium was dissolved in DI water at a ratio of 1.3 g lactose
broth powder to 100 mL DI water.
5.5.3.  The lactose solution was added to the saline solution at a ratio of 30 mL lactose broth to
970 mL saline.
5.54. Aliquots of the resulting Saline Lactose Broth (SLB) were placed into containers and
autoclaved using a Northview autoclave cycle validated for the applicable fill volume.
5.5.5. Sterility and growth promotion testing (using B. diminuta only) were performed
according to Northview Laboratories Standard Operating Procedure 13A-02,
Microbiological Media Production and Testing.
5.0. CHALLENGE SUSPENSION PREPARATION

5.6.1. A B. diminuta challenge suspension was prepared at a target level of = 10" CFU/mL
according to the following procedure:
5.0.1.1. A loopltul of B. diminuta was transferred to 40 mL containers of SCDM and
incubated at 30 - 35°C' for 24 hours.

5.0.1.2.  Following 24 hours of incubation, 3 mL aliquots of the B. diminuta growth in the
SCDM was transferred to 3 L containers of SLB.
5.6.1.3.  The inoculated SLB was incubated at 30 - 35°C for 24 hours.

6. MICROBIAL CHALLENGE TEST PROCEDURE

0.1. A duplicate plate count titre of each bacterial challenge suspension was performed to determine
the initial B. diminuta level. This was the Pre-Test challenge suspension titre.

6.2. The test samples and the positive controls were submerged in an upright position in the
challenge suspension. The Steam-Thru Connections were manipulated when placed into the
suspension such that all surfaces came into contact with the suspension (no air bubbles were
trapped inside). The negative controls were not submerged.

6.3.  The containers (containing the test samples and positive controls) and the negative controls
were placed into a 30 - 35°C incubator for 24 = | hours.

6.4,  Following the 24 hour incubation, a duplicate plate count titre of the bacterial challenge
suspensions was performed to determine the ending B. diminura level. This was the Post-Test
challenge suspension titre.

=
wn

The test samples and positive controls were then removed from the suspension. The outer
surfuces of the test samples and positive controls were disinfected by wiping with a 1% bleach
solution prepared according to Northview Laboratories Standard Operating Procedure 14A-28,
Preparation of Disinfection and Sanitization Agents.

6.6. The test samples, positive controls, and the negative controls were incubated at 30 - 35°C for a
minimum of seven days.
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