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Objective

The purpose of this engineering study was to evaluate the particulate generation of the
Lightnin Hyperflow Bearing, part # 22585D601, used in the Lightnin Mag Mixer MBI The intent
was to provide documented evidence that the Lightnin Hyperflow bearing does not generate
particulate in excess of the allowable limit set by USP standards.

Conclusion

Based on a five-day continuous study, during which the Lightnin Mag Mixer was run at
100% speed, the Lightnin Hyperflow Bearing met the criteria set by the USP for particulate
generation in large volume injectables. Results indicated that at the end of day five, the
particulate generation within the mixer system fell below the limits of 25 particles per mL equal

to or greater than 10pum and 3 particles per mL equal to or greater than 25um.

Background

LIGHTNIN is a leading manufacture of sealed magnetic mixers that utilize magnetic
mixing motors and shafts. A study was performed at Martin Petersen Company to test the
Hyperflow Bearing of the LIGHTNIN Mag Mixer MBI for particulate generation. Because the
bearing remains within the vessel while mixing and it is a wearing part, it is of interest to
determine the amount of particulate it will generate over time.

The results of the study showed that over a five-day period the bearing shed an amount of
particulate within the acceptable limits set by the USP. The study was accomplished by installing
a new bearing, cleaning the mixer, filling it with 100 Liters WFI, and mixing at maximum speed
for five days, sampling every twelve hours, and analyzing for particulate. After a five-day period
of mixing, the amount of particulate generation was within acceptable USP limits.

Experimental Overview

The LIGHTNIN Mag Mixer MBI was studied to determine the amount of particulate its
bearings would generate over the time span of five days. A 200-L stainless steel testing vessel
was filled with 96 Liters of ambient Water for Injection. The Mixer was run for five (5) days,
sampling every twelve (12) hours. Samples consisting of 120 mL WFI were submitted to
Northview Laboratories for particulate analysis. After the completion of five (5) days, the tank
was drained of remaining WFL  This study was intended to provide information and
documentation regarding particulate generation of the LIGHTNIN Mag Mixer MBI that falls
within the USP set standards. For large volume injectables the particulate limit at 10 pum is 25
particles per mL, and at 25um the limit is 3 particles per mL. All samples must stay within these
limits in order to be considered acceptable.
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Materials & Methods

Test Environment

1.

The testing was performed in an environment that was clean and did not contribute any
amount of foreign particulate matter.

Test specimens (i.e. vessel, impeller, and bearings) were cleaned utilizing the CIP procedure
to the extent that any extraneous particles had a negligible effect on the outcome of the test.
All equipment used in preparation of the vessel (i.e. funnels, HDPE water containers) was
rinsed thoroughly with DI

Non-shedding garments and powder free gloves were worn during the final preparation of
vessel (adding WFI after CIP had been completed) and throughout all sampling.
Particulate-free sampling commodities; bottles, and water containers were obtained from
laboratory supplies vendors and were maintained in a clean condition until use.

All other equipment used was thoroughly rinsed with DI, and sterilized with alcohol.

Egquipment

1.

Nk wh

One hundred (100) Liters Water for Injection (WFI) stored in two (2) LPE containers of 56
Liters each.

NALGENE® Low Particulate HDPE Sampling Bottles, capacity: 125 mL.

Isopropyl Alcohol for wipe-down purposes.

Sterile tubing and coupling.

Nonshedding garments and powder free gloves.

Stainless Steel Measuring Stick.

Stainless Steel Thermometer.

Experimental Procedure

1.

Before beginning the study, the existing bearings were removed from the mixer, and replaced
with new ones. These bearings are manufactured by YEMERI, part # 22585D601 and are of
lot # MC 62151, code 22.

The LIGHTNIN Mag Mixer MBI assembly was installed, including the new Hyperflow
bearing, the motor, and an 8” impeller installed on port #10.

The mixer was run through the CIP process consisting of a pre-rinse, a detergent cycle
followed by a rinse, and a final rinse. The 2% detergent solution was made up of 100 Liters
DI water combined with 2 Liters of STERIS PRO-KLENZ AST 1000.

The WFI was sampled prior to adding it to the vessel. Two (2) samples of 125 mL were
taken from each of the 56 Liter carrying containers to establish a baseline for the study.

The WFI was added to the vessel, assuring the impeller was completely covered, and
allowing enough excess to allow for sampling. ‘

The water level was measured from the upper rim of the tank to the water/air interface. The
final volume of the WFI was calculated to be 96 Liters.

After adding the first container of WFI a particle was noticed floating on the surface of the
water. This particle was removed by touching one gloved finger to the surface of the water
near the particle.

A 3 %" rubber tube was wiped down with isopropyl alcohol and attached to the output valve
of the vessel for sampling.

Oak Grove Technologies, Inc. 04/03/00
OGT #96831 Rev. No. 1



-4-

9. Four (4) samples of 125 mL were taken from the vessel to establish a baseline for the testing
vessel.

10. The laboratory sample request form was completed and the samples were sent to Northview
Laboratories, Inc. for particulate analysis.

11. The temperature of the WFI was taken once each sampling period by taking an additional
amount of WFI and measuring temperature to designate ambient temperature for reference
purposes.

12. The mixer was started in the clockwise direction, and worked up to the maximum speed of
175 RPM. The motor and the mixer had a gear ratio of 1 to 10. The motor had a maximum
speed of 1750 RPM, so increasing it to maximum velocity resulted in the mixer running at the
speed of 175 RPM.

13. The mixer was run continuously for twelve (12) hours.

14. The mixer was stopped and four (4) samples of 125 mL were taken from the vessel.

15. The samples were sealed, labeled and documented.

16. The mixer was started and run continuously at 175 RPM for twelve hours (12).

17. The mixer was stopped and four (4) samples of 125 mL were taken from the vessel.

18. The samples were sealed, labeled, and documented.

19. The sampling was continued at twelve (12) hour intervals for a five (5) day period for a total
of eight (8) initial samples, and forty (40) mixed samples.

20. Once per day, all samples taken from the previous twenty-four (24) hour period were sent to
the lab for particulate analysis, along with the laboratory sample request form. This assured
that the time between sampling and delivery of specimen to the lab for analysis was less than
thirty-six (36) hours.

21. The vessel was drained of remaining WFI, and no visible particulate was observed.

Analysis of Samples

All WFI samples collected were analyzed for particulate generation by using the method
listed below. For analysis by the light obscuration particle count test each sample was mixed by
inverting twenty-five times within ten seconds and then allowed a two-minute stabilizing period.
Three separate 5-mL aliquots were run through an electronic liquid particle counting system. The
resulting data is based on the average of the second and third runs.

e Light Obscuration Method
Methpd outlined in USP 24 <788>.

Results & Discussion

Results of the test of particulate generation by the light obscuration method are presented
" in Appendix A. The data sheets that correspond to the sampling are included in Appendix B.

Initial samples were taken to establish a pre-sample baseline that showed that there was
no preexisting particulate present in either the WFI or the tank. During each sampling, four (4)
samples were taken in order to get an accurate representation of the particulate content of the
WFI. As can be seen in the results, in a group of four samples one sample reading may stray
from the average count of the others. Including four readings allowed for a better indication of
the true result.

For this study Water for Injection was chosen because of its aggressive nature and low
lubricity. Because of this, the bearings will generate particulate faster than in a substance that
would provide more lubricity. The test was performed at the maximum mixer speed of 175 RPM
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to simulate the most mechanically stressing condition. Although subjected to a five-day study
involving factors which represent a worst case scenario, the bearings passed the light obscuration
particle count test with an amount of particulate generation that falls within the set USP limits for
large volume injectables. ‘
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Appendix A

Results of Light Obscuration Particulate Count Test
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Northview Laboratories, Inc.

1880 Holste Road 4 Northbrook, IL 60062 < 847/564—8]8] < Fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/9/00
Ms. Kathryn Wolf NV REPORT NUMBER: TO0C001
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL colorless liquid in translucent bottles with screw caps
Sample Code: 0302001

Bottle Number: 1-1, 1-2, 1-3, 1-4

Date Received: 3/3/00

TEST PARTICULATE MATTER - LIGHT OBSCURATION METHOD

RESULTS

Date Tested: 3/7/00

The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute
stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Average Particle Count per mL

Bottle Number Time > 10 um >25 um
1-1 9:45 AM 9.5 1.1
1-2 9:45 AM 7.6 0.6
1-3 -10:10 AM 6.4 0.1
1-4 10:10 AM 3.0 - 0.4
PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC. ,
USP 24 <788> Light Obscuration Method : e AT .
Rene K. Wilmot 2/9/00
pl
A Northview Biosdences Comopany <% Atlantic, Midwest, and Pacific

£.D.A. REGISTRATION No. 14-18028 3
ts are submitted to dients on a confidential bosis. No reference to the work, the results, or to Northview Laboratories in any form of advertising, news release, or other oublic anaouncenment may

Report bernade
without our written authorization. Test results are opplicable to the samples being tested within the limits of the testi rocedures identified and ar o #y indicotive, st "
samples from the same or other lots. Northviews Laboratories Inc. shalinot be liable ungw O30 dreumstances for o Avhe] s Jsgilre e, nd are not pecessorky indicotive of the chcroctenst:(soyonu other Printed on



Northview Laboratories, Inc.

1880 Holste Road 4  Northbrook, 1L 60062 <  847/564-8181 <  Fox 847/564-8260

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/9/00:
Ms. Kathryn Wolf NV REPORT NUMBER: T0C002
Oak Grove Technologies -
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI
4 x 120 mL of colorless liquid in translucent bottles with screw caps

Sample Code: 0302002
Bottle Number: 2-1, 2-2, 2-3, 2-4
Date Received: 3/3/00

TEST PARTICULATE MATTER - LIGHT OBSCURATION METHOD

RESULTS

Date Tested: 3/7/00

The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute
stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Average Particle Count per mL

Bottle Number Time =10 pm =25 pm
2-1 10:25 AM 22.7 2.4
2-2 10:26 AM 6.5 0.6
2-3 10:28 AM 7.0 0.5
2-4 10:29 AM 4.0 0.2
PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.
USP 24 <788> Light Obscuration Method M /t/%ﬁt&;/
Rene K. Wilmot 3l1lo o
pl
A Northview Biosdences Company < Atlontic, Micwest, ond Pocific

FDA. HEGISTRHleN No. 14-18028 » @
Reports are submitted to clients on o confidential basis. No reference to the work, the results, or to Northview Laboratories in any form of advertising, news release, or other public announcement may bemad

without our written authorizotion, Test results are applicable only to the sampies being tested within the limits of the testing procedures identified and are not necessarily indicative of the charo:tensti(so?‘n other i
samples from the some or other lots Northwiew Laboratories, Inc. shali not be ioble under any drcumstances for any omount ﬂzx(ess of the cost of the test performed. v ey o e :’ndntad on



Northview Loboroton@s NC.

1880 Holste Road 4 Northbrook, L 60062 847/564 8181 <4 Fox 847/564- 82()9
REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: T0C003
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 0302003

Bottle Number: 3-1, 3-2, 3-3, 3-4

Date Received: 3/6/00

TEST PARTICULATE MATTER ~ LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/8/00

The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute
stabilizing period. Three separate 5 mL aliquots were run-through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL
Number - Time > 10 um >25 um
3-1 5:57 PM 7.7 0.9
3-2 5:58 PM 5.6 0.5
33 5:58 PM 7.0 0.2
3-4 5:59 PM 7.7 0.2 '

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC
USP 24 <788> Light Obscuration Method ,
| @Mgu/j [b”%ﬁtﬁ%
2lid{e

Rene K. Wilmot, Team Leader
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A Northview Biosciences Company < Atlontic, Micwest, ond Pacific

£.D.A. REGISTRATION No. 14-18028
ts are submitted to dients on a confidentiol basis. No reference to the work, the. results, or to Northview Loborotones in any form of advertising, news release. or other public onnouncement
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€

Printed on
tecyded poper



Northview Laboratories, Inc.

1880 Holste Road ¢ Northbrook, IL 60062 < 847/564-8181 4 fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: T0C004
Oak Grove Technologies
975 Campus Drive A YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 0303004

Bottle Number: 4-1, 4-2, 4-3, 4-4

Date Received: 3/6/00

TEST PARTICULATE MATTER - LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/8/00

The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute
stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL
Number Time > 10 um >25 um
4-1 6:15 AM 7.8 1.1
4-2 6:15 AM 7.3 1.5
4-3 6:15 AM 11.2 1.6 !
4-4 6:15 AM 11.8 2.0

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.

USP 24 <788> Light Obscuration Method y , e .
gl 7

" Rene K. Wilmot, Team Leader = / (< / (88
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Northview Laboratories, Inc.

1880 Holste Road ¢  Northbrook, L 60062 <4  847/564-8181 <  Fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00 -
Ms. Kathryn Wolf NV REPORT NUMBER: T0C010
Oak Grove Technologies .
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 0303005

Bottle Number: 5-1, 5-2, 5-3, 5-4

Date Received: 3/7/00

TEST PARTICULATE MATTER — LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/9/00
The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute

stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL
Number Time 210 um >25 um
(5-1) 5:56 PM 6.2 0.7
(5-2) 5:56 PM 9.8 1.1
(5-3) 5:56 PM 8.1 1.0
5-4) 5:56 PM 9.3 0.3 '

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.
USP 24 <788> Light Obscuration Method

Aronds ntmesd—

Rene K. Wilmot, Team Leader .5, / / "/L / o0
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A Northview Biosciences Company < Atlontic, Micwest, and Pacific
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Northview Loboeron@S NC.

1880 Holste Road 4  Northbrook, L 60062 < 847/564 8181 Fox 847/564-8269
REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: T0C009
Oak Grove Technologies
975 Campus Drive . YOUR P.O. NUMBER: 5393

Mundelein II. 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 0304006

Bottle Number: 6-1, 6-2, 6-3, 6-4

Date Received: 3/7/00

TEST PARTICULATE MATTER —~ LIGHT OBSCURATION METHOD

RESULTS

Date Tested: 3/9/00

The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute
stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL

Number Time >10 pm =25 pum
6-1 5:30 PM 24.6 2.1
6-2 5:30 PM 9.3 0.6
6-3 5:30 PM : 19.9 1.4
6-4 5:30 PM 16.2 2.6 !

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.

USP 24 <788> Light Obscuration Method
Doy lel i —

Rene K. Wilmot, Team Leader \».;/ f 4 /

‘cm
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Northview Laboratories, Inc.

1880 Holste Road <4 Northbrook, IL 60062 <4  847/564-8181 <  Fox 847/564-8269

REPORT OF ANALYSIS
CLIENT  4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: TO0C008
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 0304007 '

Bottle Number: 7-1, 7-2, 7-3, 7-4

Date Received: 3/7/00

TEST PARTICULATE MATTER ~ LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/8/00
The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute

stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottles Average Particle Count per mL
Number Time 210 ym >25 um
7-1 6:05 PM 9.5 1.5
7-2 6:05 PM 11.0 0.8
7-3 6:05 PM 7.3 0.4 !
7-4 6:05 PM 13.4 1.5

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.

USP 24 <788> Light Obscuration Method e
}yubc:ﬁ WA e

Rene K. Wilmot, Team Leader 3 } | L’ / D
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A Northview Biosciences Company < Rtlantic, Midwest, and Pocific
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Northview ‘Loborotories, Inc.

1880 Hoiste Road <  Northbrook, IL 60062 <4  847/564-8181 <  Fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: TO0C007
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 0305008

Bottle Number: 8-1, 8-2, 8-3, 8-4

Date Received: 3/7/00

TEST PARTICULATE MATTER — LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/8/00
The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute

stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL
Number Time 210 pm 225 pum
8-1 6:10 AM 9.0 1.6
8-2 6:10 AM 8.0 .
8-3 6:10 AM 72 1.0 !
8-4 6:10 AM 11.1 0.8

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.

USP 24 <788> Light Obscuration Method
C Xé/kl;ﬁ

Rene K. Wilmot, Team Leader 3‘ lL—f
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Northview Laboratories, Inc.

1880 Holste Road 4 Northbrook, IL 60062 < 847/564-8181 < fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: TO0C006
Oazk Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL. 60060

SAMPLE IDENTIFICATION

120 mL of WFI
4 x 120 mL of colorless liquid in translucent bottles with screw caps

Sample Code: 0305009
Bottle Number: 9-1, 9-2, 9-3, 9-4
Date Received: 3/7/00

TEST PARTICULATE MATTER — LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/8/00
The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute

stabilizing period. Three separate 5 mL aliquots were runthrough an electronic liquid particle counting
system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL
Number Time 210 um =25 um
9-1 6:05 PM 16.5 1.3
9-2 6:05 PM 24.7 2.6
9-3 6:05 PM 124 1.4 .
9-4 6:05 PM 13.4 0.9 ‘

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.

USP 24 <788> Light Obscuration Method :
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Northview Laboratories, Inc.

1880 Holste Road < Northbrook, IL 60062 <  847/564-8181 <4  Fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/14/00
Ms. Kathryn Wolf NV REPORT NUMBER: T0C005
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 03060010

Bottle Number: 10-1, 10-2, 10-3, 10-4

Date Received: 3/7/00

TEST : PARTICULATE MATTER ~ LIGHT OBSCURATION METHOD

RESULTS

Date Tested: 3/8/00
The sample was mixed by inverting twenty-five times within ten seconds and then allowed a two minute
stabilizing period. Three separate 5 mL aliquots were run-through an electronic liquid particle counting

system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL

Number Time 210 pm =25 pm
10-1 6:10 AM 15.5 1.6
10-2 6:10 AM 4.9 0.9
10-3 6:10 AM 12.5 1.8
10-4 6:10 AM 14.2 1.3 )

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.
USP 24 <788> Light Obscuration Method _ . \0
Ao Wt
=] ie
Rene K. Wilmot, Team Leader 3 Licd ’ 00
cm
A Northview Biosciences Company < Ationtic, Midwest, and Pacific

£.D.A. REGISTAATION No. 14-18028 ) @
Reports ore submitted to dients on a confidentiol besis. No reference to the work, the resuits. or to Northview Laborotories in any form of advertising. news refease, or other public announcement

without our written authonization. Test results are opplicable only to the samples being tested within the limits of the testm procedures identified and tre not ne;?ésjovih; indicative of the chorocteristiwom other Printed on

samples from the same or ather lots. Northvieus Laboratories, Inc. shallnot beliable under o drcumstances for any amount in excess of the cost of the test peifor X recycled paper



Northview Laboratories, Inc.

1880 Hoiste Road  <-  Northbrook, IL 60062 <4  847/564-8181 <  Fox 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/15/00
Ms. Kathryn Wolf NV REPORT NUMBER: TO0C012
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein IL 60060

SAMPLE IDENTIFICATION

120 mL of WFI

4 x 120 mL of colorless liquid in translucent bottles with screw caps
Sample Code: 03060011

Bottle Number: 11-1,11-2,11-3,11-4

Date Received: 3/8/00

TEST PARTICULATE MATTER — LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/10/00
Each sample bottle was mixed by inverting twenty-five times within ten seconds and then allowed a two

minute stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle
counting system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL
Number Time =10 pm 225 um
11-1 5:56 PM 15.6 1.4
11-2 5:56 PM 11.8 1.7
11-3 5:56 PM 16.2 1.9
11-4 5:56 PM 12.4 0.8 ‘

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE .NORTHVIEW LABORATORIES INC.

USP 24 <788> Light Obscuration Method % 7< E

Rene K. Wilmot, Team Leader / X0 / Coy

.cm

A Northview Bioscdiences Company < Atlantic, Micwest, and Pacific

£.D.A. REGISTAATION No. 14-18028
ts ore submitted to dients on a confidentiol basis. No reference to the work, the results, or to Northview Laboratories in any form of advertising, news release, or other public onnouncem: bemade

oI
It our written authorization. Test results are applicoble only to the somples being tested within the limits of the testing procedures identified and Gre not necessaril indicat ;
ple from the same or other fots. Northview Lo%%plotones Inc. sholl not be liable under cny drcumstances for any amoun ﬁexcess of the cost of the test performed. indicalive of the choroctenstlcs ony other ru%’é‘égdpg"w



Northview Laboratories, Inc.

1880 Holste Road <  Northbrook, IL 60062 <&  847/564-8181 <  fax 847/564-8269

REPORT OF ANALYSIS
CLIENT 4473-0 REPORT DATE: 3/15/00
Ms. Kathryn Wolf NV REPORT NUMBER: T0CO011
Oak Grove Technologies
975 Campus Drive YOUR P.O. NUMBER: 5393

Mundelein 1L 60060

" SAMPLE IDENTIFICATION

120 mL of WFI
4 x 120 mL of colorless liquid in translucent bottles with screw caps

Sample Code: 03070012
Bottle Number: 12-1, 12-2, 12-3, 124
Date Received: 3/8/00

TEST PARTICULATE MATTER - LIGHT OBSCURATION METHOD

RESULTS
Date Tested: 3/10/00

Each sample bottle was mixed by inverting twenty-five times within ten seconds and then allowed a two
minute stabilizing period. Three separate 5 mL aliquots were run through an electronic liquid particle
counting system. The data provided is based on the average of the second and third runs.

Bottle Average Particle Count per mL

Number Time > 10 um 225 um
12-1 6:15 AM 15.6 22
12-2 6:15 AM 20.7 0.8
12-3 6:15 AM 16.5 1.4
12-4 6:15 AM 20.5 0.8 )

Note: Samples were refrigerated prior to testing.

PROCEDURE REFERENCE NORTHVIEW LABORATORIES, INC.
USP 24 <788> Light Obscuration Method p K 2
Rerfe K. Wilmot, Team Leader 3 / [ / 00
‘cm
A Northview Biosdences Company < Atlantic, Micdwest and Pacific

F.D.A. REGISTRATION No. 14-18028 | @
s are submitted to dients on a confidentiol bosis. No reference to the wiork, the resulis or to Northview Laboratories in any form of odvertising, news release, or other public onnouncement msgé; bemade
teristic:

Report: ;
without our written authorization, Test results are appikable only to the sompies being tested within the limits of the testing procedures identified ard are not necesserily indicative of the the i
samples from the:scame or ather lots. Northvieiws Laboratories, inc. shall nox beliable unGer any drcunistances for any amoun R oxcosh of the com of the tost performed. W thored any other raggl‘égdpg?
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