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Executive Summary

The Multi-Chambered Autoinjector (MA) is a single autoinjector containing two
medicaments stored in separate chambers. The MA devices provided for this study
contain only a saline solution. The device is cylindrical in shape and is approximately
18 centimeters in length (cm). The diameter is approximately 2.5 cm. The MA has a
removable, gray safety cap on one end and a smaller, green cap on the needle injection
end that is permanently affixed. The MA device is stored in a flexible package with
notches on both ends for opening.

In-field operation of the MA device is accomplished by: (1) removing the device from
the protective package, (2) removing the gray safety cap, (3) placing the green end
against the thigh, and (4) pushing hard until the device activates.

The 299 MA devices tested in this study had been carried by soldiers through routine
training exercises as part of the Initial Operational Test and Evaluation (IOTE) for the
MA devices. Battelle conducted technical testing of the devices to determine
functionality and physical condition. The laboratory testing was performed using
standards established by current Good Laboratory Practices and according to MREF
Protocol 176 for Study Number G472506B. The tests included measuring four
parameters:

Dispensed Volume Saline (DV)

Firing Force (FF)

Time of Delivery (TD)

Needle Length (NL)
in addition to the four measurements, the condition of the protective package and of the
MA was examined and recorded.

The volume of solution dispensed was calculated by the change in weight of the MA
from before firing to after firing. Weights were measured using a digital scale. The
firing force was recorded on a strip chart recorder as the output of a Linear Variable
Displaceable Transducer (LVDT) that measured the displacement of a spring scale
applying force to the MA. A through beam laser sensor was used to detect the stream
of solution coming from the needle and a digital timer was used to measure the time of
delivery based on the laser sensor output. The length of the needle was measured
using a digital indicator. The testing procedure consisted of examining and recording
the condition of the protective wrapper, examining and recording the condition of the
MA, weighing the MA, placing the MA on the test stand, firing the MA and recording test
results and weighing the MA again.

The condition of the protective wrappers that the MA devices were packed in varied
from good to severely delaminated, punctured or not sealed. The majority of the
wrappers, 295 out of the 299, were in the A, B, and C categories indicating some level
of damage. There was no observed damage to any of the MA devices. All of the 299
MA devices that were tested by Battelle fired successfully and within specification for




the four measured parameters.' The statistical evaluation of the data (see Appendix F)
projects that the number of MAs from this lot, after being subjected to the training
exercises, that would perform out of specification would be less than 1 in 1,000.

! Data for one parameter for each of three MA devices was unavailable due to instrumentation or
operator error. There was no indication that the three devices affected were not typical of the total
sample.




Quality Assurance Statement

Study Number: G472506B
This study was inspected by the Quality Assurance Unit and reports were submitted to
the Study Director and management as follows:

b

Date Reported To Date of Report
Phase Inspected Inspection Date Study Director to Management
Draft Protocol Review 05/02/2000 05/02/2000 05/04/2000
System set up and autoinjector testing 05/10/2000 05/11/2000 05/16/2000
Protocol Review 05/10/2000 05/11/2000 05/16/2000
Raw data sheets, charts and 05/22/2000 05/22/2000 06/02/2000
spreadsheets
Draft Final Report 07/12/2000 07/12/2000 09/28/2000
Final Report 09/28/2000 09/28/2000 09/28/2000
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GLP COMPLIANCE STATEMENT

Procedures in this study were performed in compliance with the Food and Drug
Administration's Good Laboratory Practice regulations (21 CFR Part 58). The study
was conducted according to the study protocol, and Battelle's standard operating
procedures and methods. No deviations from the protocol, standard operating
procedures or methods occurred. The data presented accurately reflect the results of

the study.

Timothy L. Hayes, B.A. Date
Study Director




Introduction

The Multi-Chambered Autoinjector (MA) is a single autoinjector containing two
medicaments stored in separate chambers. The MA devices provided for this study
contained only a saline solution (no test or control article was used in this study). The
device is cylindrical in shape and is approximately 18 centimeters in length (cm). The
diameter is approximately 2.5 cm. The MA has a removable, gray safety cap on one
end and a smaller, green cap on the injection end that is permanently affixed. The MA
device is stored in a flexible package with notches on both ends for opening. (Appendix
A - Photo 1)

In-field operation of the MA device is accomplished by: (1) removing the device from
the protective package, (2) removing the gray safety cap, (3) placing the green end
against the thigh, and (4) pushing hard until the device activates.

The USAMEDDBD designed an Initial Operational Test and Evaluation (IOTE) for the
MA devices. The IOTE called for the MA devices to be issued to representative soldiers
from Armor, Infantry, Special Operations, and Airborne units to carry during field training
exercises over a 21-30 day period. The IOTE objectives are to collect data to
determine:

A. The durability and functionality of the MA devices when carried by soldiers during
tactical maneuvers.

B. The adequacy of training and evaluating the soldiers’ ability to interpret operating
instructions printed on the device.

C. The soldiers' ability to distinguish between the MA device and a similar device that is
also carried by the soldiers.

Prior to the study conducted by Battelle, soldiers carried the MA devices through routine
training exercises. After the MA devices were carried in the field for 21 to 30 days, 299
devices were forwarded to Battelle for functionality testing. Battelle was directed to
evaluate point A of the IOTE objectives--the functionality of the devices after being
carried during tactical maneuvers.

Battelle conducted technical testing of the devices to determine functionality and
physical condition. The laboratory testing was performed using standards established
by current Good Laboratory Practices (cGLP) and according to MREF Protocol 176
(Appendix B).



Testing Procedure

Each autoinjector was tested in accordance with Method No. 31/Chemistry: Method for
Functionality Testing of Multi-Chambered Autoinjectors (Appendix C). Method 31, and
others that it references, provide detailed information on the equipment used, setup,
and calibration of that equipment. It also contains step by step instructions for
performing the tests on the autoinjectors. In brief that procedure is as follows:

1.

2.

10.

1.

12.

13.

Record the serial number of the autoinjector on the Data Sheet.

Examine protective package and record observations of damage on the Data
Sheet.

Remove autoinjector from the protective package and record observations of
damage on the Data Sheet.

Remove the gray safety cap and discard it.

Place the autoinjector on the digital scale and record Initial Weight on the Data
Sheet.

Place the autoinjector on the support stand on the Chatillon tester, reset the timer
and start the strip chart recorder.

Execute the test.

Record test results. Record the Firing Force (FF) from the chart recorder and Time
of Delivery (TD) from the timer on the Data Sheet.

Record serial number and FF directly on strip chart.
Remove the autoinjector from the test stand.

Insert the needle into the needle length adapter on the digital indicator and record
the Needle Length (NL) on the Data Sheet.

Place the autoinjector on the digital scale and record the Final Weight on the Data
Sheet.

Place the autoinjector in a suitable disposal container.




The equipment used included the following:

Chatillon TCD-200 Tension/Compression Tester — used to provide the
programmable motion and support structure for firing the MA.

Autoinjector support stand — a fabricated stand mounted to the base of the Chatillon
Tester to support the MA, provide mounting for the laser sensor and provide
clearance for a collection vessel for the saline solution.

Spring scale head adapter — fabricated clamp adapter which attaches to the moving
head of the Chatillon Tester to hold the spring scale and the LVDT.

Chatillon spring scale — used to apply increasing force to the MA as the Chatillon
Tester feeds downward at a constant velocity.

Sensotec +/- 2 inch DC-DC LVDT - this is mounted in the spring scale head adapter
parallel to the spring scale and is coupled to the spring scale. It provides an analog
DC signal proportional to the deflection of the spring scale which is fed into the strip
chart recorder.

DC power supply — provides power for the LVDT.

Starrett Digital Indicator and needle length adapter — used to measure the extended
length of the MA needle.

Graphtec SR6312 Chart Recorder — used to record the output of the LVDT. When
properly calibrated, one major unit on the strip chart corresponds to 1 pound of force
being applied to the MA.

Keyence LX2-V10W Laser Sensor — used to detect the stream of saline solution
coming from the needle of the MA.

Fluke 1953A Counter Timer — measures the duration of the signal from the laser
sensor.

Wavetek 442 Dual Hi/Lo Filter — used to filter out background noise in the signal
from the laser sensor.

Digital Oscilloscope — used to confirm the time measurement captured by the
counter/timer.

Digital Function Generator — used for calibration of the counter/timer.

Digital scale — used to measure before and after weights of the MA to calculate
volume delivered.




e Chatillon digital force gage — used to calibrate the strip chart recorder.

o Weight set — used for daily calibration check of the digital scale.

Photo 2 in Appendix A shows the test setup used to test the MAs. On the left side of
the photo, there are three instruments stacked together. The instrument on the top is
the power supply and controller for the laser sensor. In the middle is the timer/counter
and at the bottom is the dual hi/lo filter. Of these three, the counter/timer is the only one
that provides recorded data, that being the delivery time. Immediately to the right of
these three is the strip chart recorder which records the firing force. The tall device to
the right of center is the Chatillon Tension/Compression Tester. To the right of the
Chatillon is the digital scale that is used to measure Initial and Final weights. Finally, to
the right and forward of the scale is the digital indicator.

Photo 3 in Appendix A shows an MA loaded on the test stand. The two devices
mounted to the right and left, and immediately below the autoinjector support stand, are
the laser source and detector that make up the laser sensor.

Photo 4 in Appendix A shows a typical trace from the strip chart recorder. The strip
chart records the output of the LVDT, which measures the displacement of the spring
scale. As the spring scale advances, it applies an increasing force to the MA. The
force increases linearly with time until the point where the device fires. At this time, the
displacement of the spring scale increases very rapidly as the spring within the
autoinjector is released. The Firing Force is read from the strip chart at the point of
transition from the steadily increasing force to the nearly vertical increase in force. The
strip chart recorder is calibrated such that one major unit on the chart corresponds to 1
pound. The shape of the trace after the MA fires has no relevance to the test.

The volume of saline delivered (Dispensed Volume Saline--DV) by the MA is calculated
by subtracting the Final Weight from the Initial Weight and dividing by the Specific
Gravity of the saline solution. The Initial and Final Weights are read directly from the
digital scale and recorded on the data sheet. The calculation of the Delivered Volume
(DV) is performed in an Excel spreadsheet located in Appendix E.

The Time of Delivery (TD) is read directly from the timer/counter and recorded on the
data sheet. The timer/counter monitors the output from the laser sensor. The output of
the laser sensor is proportional to the fraction of the laser beam that is unobstructed.
When the MA fires, the stream of saline solution passes through the laser beam and
obstructs some part of the beam and the output from the sensor decreases. The
timer/counter begins timing when the output from the laser sensor drops below a preset
trigger level and stops timing when the output rises above the trigger level.

The Needle Length (NL) is read directly from the digital indicator. The indicator is set to
hold and display the maximum deflection. The needle on the MA is inserted into the
needle length adapter on the indicator until the end of the MA is against the end of the
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adapter. The indictor holds the display of the maximum reading until it is reset. The
value is recorded on the data sheet.

The condition of each MA package is observed and recorded prior to opening the
package. When the package is opened, the condition of the MA is again observed and
recorded. Prior to the start of the testing, the condition of the MA packages was
assessed and determined to fall into four groups:

A — End of package is open and has been taped closed to prevent the device from
falling out of the package (Appendix A - Photos 5, 6).

B — Clear outside layer has peeled away from the brown inside layer of the package.
Condition ranges from moderate to severe (Appendix A -Photos 7, 8).

C - Package is punctured exposing the device (Appendix A - Photos 9, 10).

D - In relatively good condition, no significant package damage (Appendix A - Photos
11, 12).

Because it was not possible to preview the condition of the MAs inside the packages,
two categories were established to describe the device conditions: (1) the letter E is
designated for no apparent damage, and (2) the letter F is designated for damage
observed. These conditions are recorded in the comments column on the Data Sheets

(Appendix D).

Development Units

Prior to testing these autoinjectors, Battelle received 211 autoinjectors for development
and setup purposes. Details about the development phase are found in Appendix G.

Receipt of Test Units

Battelle received a total of 299 autoinjectors filled with a saline solution for final testing
from the USAMEDDBD. Included with this shipment was an inventory table listing the
serial numbers recorded on each unit. During Battelle’s receiving and inspection
process, it was determined that the inventory table and the actual number of serialized
units received were not in agreement. Battelle notified the USAMEDDBD with a
detailed description of these discrepancies. The USAMEDDBD, subsequently, reissued
a corrected inventory table. Correspondence related to these corrections is attached to
the Inspection/Test Record in the G472506B study file under “Customer Supplied
Products/Receiving and Inspection.”




The shipping box and its contents were found to be in good condition upon arrival at
Battelle. No significant damage was found as a result of shipping, packing, or handling.
Photographs of the box and its contents are attached to the “Inspection/Test Record” in
the G472506B study file under “Customer Supplied Products/Receiving and Inspection.”
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Results

Appendix F contains a statistical analysis of the results of this study. In short, all of the
299 MAs fired properly during2 the test and all were within the specified limits on all four

of the measured parameters.

Not only were the test results within the specified limits,

but a review of Figures 1- 4 of Appendix F reveals that the results are grouped and well
within the limits. A comparison of the test data from the 299 MAs included in this study
with the lot release data from the manufacturer indicates no significant change in the
Needle Length, Dispense Time or Dispensed Volume (Table 1). The average Firing
Force data from this study is somewhat lower but nearer the middle of the permissible
range compared to the lot release data. Based on these results, there is no indication
that any of the tested MAs suffered adversely from being carried by soldiers during the

training exercises.

Table 1: Study Test Results

Study Test Results
Attribute Specification Rell-:;se Minimum | Mean | Maximum gg{?:t?::l
fé‘rgme(en‘j'r'ﬁ) 18-23 20 1894 | 19.93 | 2048 |0.262
BZE;T (";g; Not More 2.7 256 | 264 | 472 |0313
EE;eF '(ﬁg’sg) 2.0-8.0 6.4 3.8 57 70 |0538
Sc\f,u_n?fg:{i‘ﬁ:‘zml) 243-297 | 274 260 | 274 | 289 |0.049

While the quantitative results indicated no damage to the MAs due to being carried
through training exercises, the packaging did suffer significant damage to most of the
units. As described earlier, the packages were classified into four groups. Groups A, B
and C all exhibited significant damage to the package. This damage in many cases
included the MA being exposed to outside contamination. Table 2 summarizes the
observations of the package conditions.

2 Data for one parameter for each of three MA devices was unavailable due to instrumentation or
operator error. There was no indication that the three devices affected were not typical of the total

sample.
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Table 2: Package Conditions

Group Description Number

End of package has been opened and then taped

A closed to prevent device from falling out of the 51
package.
Clear outside layer has peeled away from the

B brown inside layer of package. Condition ranges 237
from moderate to severe.

C Package is punctured exposing device. 7

D In relatively good condition, no significant 4
package damage.

Location of Records

Records pertaining to the conduct of this study, the original data, and the original final
report will be archived at Battelle.

Meridian Medical Technologies provided a total of 211 devices to be used for set up
purposes. Of those 211, Battelle used and then destroyed 109 after the setup and
returned 102 to Meridian. The U.S. Army provided a total of 299 devices for testing,
and all 299 of these devices were tested and then destroyed at Battelle. Battelle does
not have any MA devices in its possession.

12
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Photo 5. Group A--End of package has been opened and then taped
closed to prevent device from falling out of package
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Photo 6. Group A--End of package has been opened and then taped
closed to prevent device from falling out of package
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Photo 7. Group B--Clear outside layer has peeled away from the brown
inside layer of package. Condition ranges from moderate to severe

Photo 8. Group B--Clear outside layer has peeled away from the brown
inside layer of package. Condition ranges from moderate to severe

Study Number G472506B Appendix A




Photo 9. Group C--Package is punctured exposing device

Photo 10. Group C--Package is punctured exposing device

Study Number G472506B Appendix A




Photo 11. Group D--In relatively good condition, no significant
package damage

Photo 12. Group D--In relatively good condition, no significant
package damage

Study Number G472506B Appendix A
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Study Director and Management:

Study Director: Timothy L. Hayes, B.A.
MREF Manager: James E. Estep, Ph.D., D.V.M.

Sponsor:

U.S. Army Medical Department Board (USAMEDDBD)
Attn MCCS-FBS, CDR AMEDDC&S
1961 Wilson Street, Fort Sam Houston, TX 78234-6124

Introduction:

The Multi-Chambered Auto Injector (MA) is a single autoinjector that contains two
medicaments stored separately in one single cartridge (the MA provided for this study
will contain a saline solution only). It is a cylindrical shaped device with a length of
approximately 18 centimeters (cm) and a diameter of approximately 2.5 cm. The MA has
a safety cap on one end and a green end cap on the opposite end. The green end contains
the needle. The injection is accomplished by removing the safety cap, placing the green
end against the thigh, and pushing hard until the device activates. The USAMEDDBD
has designed an Initial Operational Test and Evaluation (IOTE) for the MA devices. This
TOTE will result in MA devices being issued to representative soldiers from Armor, |
_Infantry, Special Operations, and Airborne units who will carry them during field training
exercises over a 21-30 day period. The IOTE objectives are to collect data to determine:

A. The durability and functionality of the devices when carried by soldiers during tactical
maneuvers.

B. The adequacy of training and soldiers' interpretation of instructions located on the
device.

C. The soldiers' ability to distinguish the MA device from a similar device that will also
be carried by the soldiers. _

The MA devices will be collected after being subjected to the 21-30 days of field training
exercises, and forwarded to Battelle for testing.

Objectives:

Battelle will conduct technical tésting of the devices to determine functionality and
physical condition. Laboratory testing will be accomplished using standards established
by current Good Laboratory Practices. Battelle will conduct technical testing of not more
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Study Number G472506B
Medical Research and Evaluation Facility

May 2, 2000
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than 300 autoinjectors provided by the USAMEDDBD. The testing covered in this
protocol does not address any issues involving the material contained within the MA.
This testing is only directed at the mechanical properties and physical condition of the
device. Testing will include the following measurements and observations:

Delivery pressure (Firing force);

Volume of delivered saline;

Speed of delivery;

Needle length;

Physical condition of the autoinjector, to include packaging matenal

VR WLN -

The foilowing protocol provides documentation of the procedures to be followed during
this study. This study will be conducted according to the guidelines of the Food and Drug
Administration’s (FDA) Good Laboratory Practice (GLP) Regulations (21 CFR Part 58).

Experimental Design:

A. Test System: No test system as defined by 21 CFR Part 58 Section 58.3(i) will be
used. Therefore items such as identification procedures, number, body weight range,
sex, source of supply, species, strain, substrain, age, diet, and dosages levels will not
be defined in this protocol.

_B. Test Device: Is the Multi-Chamber Auto Injectors (MA) as delivered from the
Sponsor. The Test Device will be identified using label information provided by the

sponsor.

C. Test and Control Article: No Test or Control Article as defined by 21 CFR Part 58
Subpart F will be used. Therefore, identity, strength, purity, stability, storage
conditions, expiration date, and composition are not relevant to this study.

D. Test Procedures: The test procedures are described in the following methods for each
test conducted by Battelle. Test method No 31 provides a description of the overall
testing process:

e Method No.25/Chemistry “Setup of the Fluke 1953 A Counter Timer for
Testing Multi-Chamber Autoinjectors”

e Method No. 26/Chemistry “Setup of the Sensotec DC-DC LVDT for Testing
Mulu-Chamber AutomJ ectors”
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. Method No.27/Chemistry “Verification Check of Digital Scale”

e Method No. 28/Chem15try “Setup of the Starrett Digital Indicator for Testmg
Multi-Chamber Autoinjectors”

e Method No.29/Chemistry “Setup of the Chatillon TCD-200
Tension/Compression Tester for Testing Multi-Chamber Autoinjectors”

e Method No.30/Chemistry “Setup of the Graphtec SR6312 Chart Recorder for
Testing Multi-Chamber Autoinjectors”

e Method No. 31/Chemistry “Method for Functionality Testing on Multi-
chamber Autoinjectors”

e Method No.32/Chemistry “Verification Check of Force Measurements Using
LVDT and Strip Chart Recorder”

e Method No.33/Chemistry “Setup of the Keyence L.X2-V10W Laser Sensor |
Digital Display Unit for Testing Multi-Chamber Autoinjectors”

E. Intérpretation of Results:

The results will be tabulated from each test method. A statistical analysis of the
results will be conducted to help estimate the pass/fail rate of the MA’s.

Record Maintenance:

The following records are to be maintained:

A. Test device inventory and related information.
B. Raw data records. |

Report:

A final report will be submitted to the sponsor. The report will include Introductlon
Materials and Methods, Results, Dlscussmn and Conclusmn
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METHOD FOR SETUP.OF THE FLUKE 1953A COUNTER TIMER
FOR TESTING MULTI-CHAMBER AUTOINJECTORS
A. PURPOSE:

To describe the procedure for setting up the Fluke 1953A Counter Timer for testing
multi-chamber autoinjectors as performed under project G472506. This instrument is
used to measure time of delivery.

B. SCOPE:
Limited to the setup used for testing autoinjectors under project G472506.
C. DEFINITIONS:

None.

D. REFERENCES:

1. Method No.29-00/Chemistry “Setup of the Chatillon TCD-200
Tension/Compression Tester for Testing Multi-Chamber Autoinjectors”

2. Method No.33-00/Chemistry “Setup of the Keyence LX2-V10W Laser Sensor
Digital Display Unit for Testing Multi-Chamber Autoinjectors”

E. MATERIALS AND EQUIPMENT:

"Fluke 1953A Counter Timer
Chatillon test stand
Keyence LX2-V10W Digital Display
Keyence laser transmitter and receiver set
Wavetek Model 442 Dual Hi/Lo Filter
Digital Oscilloscope
Digital Function Generator
Instrument log books

F. PROCEDURE:
1. Setup the Chatillon TCD-200 Tension/Compression Tester per reference D.1.
2. Setup the Keyence laser sensor per reference D. 2.

3. Switch settings on the Fluke Counter Timer.
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3.1. Set Channel A switches to: “SLOPE -, “DC” and “ATTEN X1”.
3.2. Set Channel B switches to: “SLOPE +*, “DC” and “ATTEN X1”.
3.3. Set the “SEP — COM” switch to “COM”.
3.4. Setthe “FUNCTION” selector to “T.I. A-B”.

3.5. Set the “RANGE” selector to “1.0 S”, and the “MODE” switch to
“TRIG”. ,

4. Trigger level adjustment:

4.1. Connect the signal output of the Digital Function Generator to the “Channel
A” input connection of the Fluke Counter Timer.

4.2. Set the Digital Function Generator to produce a square wave with a
frequency of 1 Hz with an amplitude of 300 mv.

4.3. Adjust the “CHANNEL A” “TRIGGER LEVEL”.
43.1. Rotate the trigger level adjustment fully counter-clockwise.

43.2. Rotate clockwise until the trigger status indicators start to blink on
and off.

4.3.3. Rotate counter-clockwise until the trigger status indicators stop
blinking.

4.3.4. Very slowly rotate clockwise until the trigger status indicators blink
consistently.

43.5. Check the setting by reducing the amplitude on the function
generator in 10 mv steps until the trigger status indicators stop
blinking.

4.3.6. When adjusted correctly, the Fluke Counter Timer should trigger
consistently on a 300 mv signal and not trigger on 2 250 mv signal.

4.4. Repeat step 4.3 for the “CHANNEL B” “TRIGGER LEVEL".
4.5. Disconnect the Digital Function Generator.

5. Connect and set switches on the Wavetek Model 442 Dual Hi/Lo Filter.




5.1.

5.2.

5.3.

54.

BATTELLE LLI]

Method No. 25-00/Chemistry
April 21, 2000
Page 3 of 4

Connect the output from the Keyence LX2-V10W Digital Display unit to
input number 1 of the Wavetek Filter.

Set the filter cutoff frequency to 10K Hz.

Set the filter switches to: “LO PASS”, “20dB GAIN” and “FLAT AMPL”.

Connect Output 1 of the Wavetek Filter to the Channel A input of the Fluke
1953A Counter Timer.

6. Turn on the Keyence Laser Sensor and the Wavetek Filter.

7. Press the “ZERO” button on the Keyence display unit.

8. Check the operation of the Laser Sensor and the Fluke Counter Timer.

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

Press the “Reset” button on the Fluke Counter Timer.
Pass a small object (a pen for example) through the laser beam.

The Fluke Counter Timer should trigger and displéy the time that the object
blocked the beam.

If adjusted correctly, the Fluke Counter Timer should detect an object as
small as a human hair when passed through the beam.

A Y” diameter ball dropped through the beam from a height of 1.5 inches,
should register a time of 0.012 sec.

If the Fluke Counter Timer does not detect these objects properly, recheck
the set up of the Keyence Laser Sensor, the Wavetek Filter and the Fluke
Counter Timer.

9. Document instrument set up.

10. The Fluke Counter timer is calibrated annually when in use.
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METHOD FOR SETUP OF THE SENSOTEC DC-DC LVDT FOR
TESTING MULTI-CHAMBER AUTOINJECTORS

. PURPOSE:

To describe the procedure for setting up the Sensotec DC-DC LVDT for testing
multi-chamber autoinjectors as performed under project G472506. This instrument
generates a signal which is displayed on the chart recorder.

. SCOPE:

Limited to the setup used for testing autoinjectors under project G472506.
. DEFINITIONS:

LVDT: Linear Voltage Displécement Transformer

. REFERENCES:

1. Method No.29-00/Chemistry “Setup of the Chatillon TCD-200
Tension/Compression Tester for Testing Multi-Chamber Autoinjectors”

2. Wiring diagram for Sensotec DC-DC LVDT

3. Method No.30-00/Chemistry “Setup of the Graphtec SR6312 Strip Chart
Recorder for Testing Multi-Chamber Autoinjectors”.

'MATERIALS AND EQUIPMENT:

Chatillon TCD-200 Tension/Compression Tester
Spring scale head adapter

Chatillon spring scale

Sensotec +/-2 inch DC-DC LVDT

F. PROCEDURE:

1. Mount the LVDT to the spring scale head adapter on the TCD-200, refer to
reference D.1.

2. Connect the LVDT input power leads to a suitable DC power supply, refer to
reference D.2. : :

3. Adjust the range on the strip chart recorder to 5 volts full scale, refer to reference
D.3. ~
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4. Connect the LVDT output leads to the strip chart recorder.
5. Turn on the strip chart recorder and the power supply for the LVDT.

6. Manually move the core of the LVDT by compressing the spring in the spring
scale and observe the motion of the pen on the strip chart recorder. Adjust the
Bias on the strip chart recorder so that the pen motion stays on the chart through
small (not more than 5 pounds) deflections of the spring scale.

7. Adjust the LVDT by loosening the clamp holding the barrel of the LVDT and °
sliding the barrel up or down so that the range of motion represented by 0 to 10
pounds on the spring scale is approximately -5 to 0 volts output from the LVDT.
It is important that the zero position of the spring scale is not out side of the -5 to
0 volts range of the LVDT.

8. Tighten all fasteners.
9. Move the ram on the Chatillon TCD200 to its full up position.
10. Mount the Chatillon Digital Force gage on the autbinjector support stand.

11. Move the ram on the Chatillon TCD200 downward until it is slightly above the tip
on the Digital Force Gage.

12. Set the feed rate on the Chatillon TCD200 to its minimum feed of 0.5 in/min.
_ 13, Start the chart on the strip chart recorder.

14. Start the Chatillon TCD200 in the downward direction until the digital force gage
reads approximately 10 pounds.

15. Stop the strip chart recorder.

16. The trace on the strip chart should be a straight sloped line from the point where
the LVDT first moved to the point where it stopped. '

17. If the trace is not straight, i.e. the slope changes near the beginning of the LVDT
motion, it is an indication that the LVDT is not operating fully in its linear range
and that it must be adjusted. To correct this, move the barrel of the LYDT
downward in its clamp by a small amount (1/4 inch). Repeat steps 13 through 17.

18. Refer to reference. D.3. for instructions on setting the gain and bias on the strip
chart recorder.
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19. If it is not possible to establish a straight lme output from the LVDT, get
assistance from an electronics technician.

20. Document instrument set up.

21. The Sensotec is calibrated annually when in use.
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METHOD FOR VERIFICATION CHECK OF DIGITAL SCALE

. PURPOSE:

To describe the procedure used to verify a scale’s accuracy between annual
calibrations.

. SCOPE:

Limited to the setup used for testing autoinjectors under project G472506.
. DEFINITIONS:

None.

. REFERENCES:

Nore.

. MATERIALS AND EQUIPMENT:S

Digital scale

Instrument Log Book

Weight set

Weight lifter

Lint free wipes

. .PROCEDURE:

Follow the instructions below for performing a verification check daily, prior to use.

1. Weights shall be handled in the following manner:

1.1  Weights will be handled only with the proper tweezers. Avoid contact
with hands.

1.2 Weights will be removed from their case and placed on scale and returned
directly to case after use. This action is to insure the integrity of weights
by avoiding damage and/or soiling.

1.3  If weights are to be cleaned, only lint free wipes shall be used.

2. Use the followingﬂiseqﬁen.ce to verify scale calibration.

2.1 Be sure scale is secure and level. .



2.2.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

2.9.
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Turn scale on. Scale must be turned on for at least 30 minutes prior to
calibration verification.

Tare scale.

Place 1 gram weight on scale. Scale should read 1.000 £ 0.005.

Remove weight from scale and tare.
Place 20 gram weight an scale. Scale; should read 20.000 = 0.005.
Remove wej ght frbm scale and tare.
Place 50 gram weight on scale. Scale should read 50.000 =+ 0.005.

Remove weight from scale.

. If readings within the specified range can not be obtained, check the scale to be
sure it is secure and level. If there is a question about the accuracy of the scale, it
must be recalibrated.

. An entry shall be made in the appropriate instrument specific log book, listing the
date, technician, statement of verification, “passed” or “failed”, calibration check
and standard weight set identification number.

5. In addition to calibration verification, an annual calibration schedule shall be
maintained, when in use.
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METHOD FOR SETUP OF THE STARRETT DIGITAL INDICATOR
FOR TESTING MULTI-CHAMBER AUTOINJECTORS

A. PURPOSE:
To describe the procedure for setting up the Starrett Digital Indicator for testing

multi-chamber autoinjectors as performed under project G472506. This instrument is
used to measure needle length.

B. SCOPE:
Limited to the setup used for testing Autoinjectors under project G472506.
C. DEFINITIONS: -
None.
D. REFERENCES:
Starrett Operating Manual, Wisdom Plus Series Electronic Indicators
E. MATERIALS AND EQU[PMENT
Starrett Digital Indicator
Indicator needle length measurement adapter
Instrument log books

F. PROCEDURE:

1. Mount the indicator needle length measurement adapter on to the spindle housing
of the indicator. Secure with two clamping screws.

2. Be sure that the indicator moves smoothly through its entire range and that it is
not dragging on the inside of the adapter. If there is any contact, loosen the clamp
screws and reposition the adapter until the indicator moves freely.

3. Mount the indicator to a heavy base.

4, Turn the indicator on

5. Turn off the “Feature Lock” if it is on. A small key symbol appears at the lower
left of the display if “Feature Lock” is on.
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5.1  Press and hold [Move 2™] until 2™ appears at the bottom of the display,
then release.

5.2  Press and release [On/Clr] within 3 seconds.
53 Press and release [Tol] within 3 seconds.

5.4  The same sequence toggles “Feature Lock” on.
Reset the indicator to default settings.

6.1  Press and hold [Move 2°] until 2° appears at the bottom of the display
6.2  Press and release [On/Clr] within 3 seconds.

6.3  Press and release [Chng] within 3 seconds.

If “IN™ appears at the bottom of the display, the unit is set to read in inches. Set
the indicator to read in millimeters.

7.1  Press and hold [Move 2] until 2™ appears at the bottom of the diéplay.

7.2  Press and release [Tol] within 3 seconds.

Set the indicator’s resolution to 0.02 mm

8.1  Press and hold [Move 2™] until 2™ appears at the bottom of the display.
8.2.  Press and release [On/Clr] wiihin 3 seconds.

8.3 Press and release [Hold] within 3 seconds.

8.4  Press and release [Chng] to step through the available resolution options
until 5 appears in the display.

8.5 Press and release [Chng] and [Move 2] simultaneously.
Set the indicator to zero at the end of the needle length measurement adapter.

9.1  Use a ground steel flat surface to push the indicator anvil in until the
ground surface is flat against the end of the adapter.

9.2  Press the [On/Clr] button while holding the ground surface against the end
‘ of the adapter.
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10. Set the indicator to the “Hold Max” mode. Press and hold [Hold] unul cursor
moves under “Max”.

10.1 Turn on the “Feature Lock”.

10.2  Press and hold [Move 2] until 2™ appea.rs> at the bottom of the display,
then release.

10.3  Press and release [On/Clr] within 3 seconds

104  Press and release [Tol] within 3 seconds

10.5 The same sequence toggles “Feature Lock” off.
11. Document instrumenf set up.

12. The Starret digital indicator is calibrated annually when in use.
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- METHOD FOR SETUP OF THE CHATILLON TCD-200
TENSION/COMPRESSION TESTER FOR TESTING MULTI-
CHAMBER AUTOINJECTORS

. PURPOSE:

To describe the procedure for setting up the Chatillon TCD-200
Tension/Compression Tester for testing multi-chamber autoinjectors as performed
under project G472506. This device is also referred to as the pull tester.

. SCOPE:

Limited to the setup used for testing autoinjectors under project GA472506.
. DEFINITIONS:

None.

. REFERENCES:

1. Chatillon TCD-200 Instruction Manual

2. Keyence laser thrubeam sensor Instruction Manual
. MATERIALS AND EQUIPMENT:

 Chatillon TCD-200 Tension/Compression Tester
Autoinjector support stand
Spring scale head adapter
Chatillon spring scale
Sensotec +/- 2 inch DC-DC LVDT
Keyence laser thrubeam sensor head
Instrument log books

. PROCEDURE:

1. Set the manually adjustable travel limits to allow maximum travel.
2. Move the ram to a position near the center of its travel.

3. Mount the Autoinjector support stand using one 10-32 screw through its base into
the base of the TCD-200.
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4. Mount the laser thrubeam sensor head source and detector on the support arm of
 the autoinjector support stand.

5. Mount the spring scale head adapter to the gage mount using three 10-32 screws.

6. Clainp the spring scale and the LVDT in the spring scale head adapter such that
the spring scale extends below the clamp about two inches and its graduations are
facing the front. The bottom of the LVDT should be approximately even with the
bottom of the spring scale.

7. Mount the spring scale end adapter on the spring scale and screw the LVDT core
into the threaded hole in the arm of the end adapter. The spring scale end adapter
must be adjusted to allow the LVDT core to be centered in the LVDT and move
with no resistance.

8. Document instrument set up.

9. This instrument is calibrated every two years when in use.
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- METHOD FOR SETUP OF THE GRAPHTEC SR6312 CHART
RECORDER FOR TESTING MULTI-CHAMBER AUTOINJECTORS

A. PURPOSE:

To describe the procedure for setﬁng up the Graphic SR6312 Chart Recorder for
testing multi-chamber autoinjectors as performed under project G472506.

B. SCOPE:

Limited to the setup used for testing autoinjectors under project G472506.
C. DEFINITIONS:

None.
D. REFERENCES:

1. Method No.29-00/Chemistry “Setup of the Chatillon TCD-200
Tension/Compression Tester for Testing Multi-Chamber Autoinjectors”

2. Method No.32-00/Chemistry “Verification Check of Force Measurements Using
LVDT and Strip Chart Recorder”

E. MATERIALS AND EQUIPMENT:

. Graphtec SR6312 Chart Recorder
Sensotec +/- 2 inch DC-DC LVDT
DC power supply
Chatillon TCD-200 Tension/Compression Tester
Chatillon digital force gage with mounting adapter
Chatillon spring scale
Autoinjector support stand
Instrument log books

F. PROCEDURE:

1. Setup the Chatillon TCD-200 Tension/Compression Tester per the instructions in
reference D.1.

2. Move the ram of the Chatillon tester to its highest position.

-’

3. Insert the mounting adapter attached to the back of the Chatillon digital force
gage into the slot in the back of the Autoinjector support stand. You may need to
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manually raise the adapter on the spring scale in 6rder for the digital force gage to
be installed. :

4. Be sure that the digital force gage mounting adapter is sitting securely on it’s stop
and that the power cord is not being severely bent or taking any of the load.

5. Connect the output leads of the LVDT to the signal input of the chart recorder.
6. Set the range on the chart recorder to 5 volts full scale.

7. Adjust the “Bias” and “Cal.” on the chart recorder so that full scale deflection
corresponds to 0 to 10 pounds on the digital force gage.

" Note: The chart paper may have printed numbers ranging from 0 to 10 starting
from either the right or the left or both. All references to the scale on the chart
recorder refer to O at the left edge of the chart and 10 at the right edge of the chart.

7.1  Move the ram of the Chatillon TCD200 down until the adapter on the
: spring scale is just above the digital force gage.

7.2  Set the speed on the Chatillon TCD200 to its minimum.

7.3  Start the Chatillon TCD200 in the downward direction.

7.4  Stop the motion when the digital force gage reads 10 pounds.

7.5  Adjust the “Bias” so the pen is at 10 on the chart recorder.

7.6  Start the Chatillon TCD200 in the upward direction.

7.7  Stop the motion when the digital force gage reads O pounds.

7.8  Adjust the “Cal.” so the pen is at O on the chart recorder.

7.9  Repeat this process until the 10 pound deflection of the force gage
produces a full scale deflection of the chart recorder within +/- 0.05 units
(1/2 of the small divisions) on the chart recorder. Always adjust the “Bias”
when the force gage is at 10 pounds and the “Cal.” when the force gage is
at 0 pounds.

8. Perform a full scale calibration check as described in reference D.2.

9. Document setup and calibration check.
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'METHOD FOR FUNCTIONALITY TESTING ON MULTI-
CHAMBER AUTOINJECTORS

. PURPOSE:

To describe the procedures used to test the functionality of multi-chamber
Autoinjectors »

. SCOPE:

Limited to the testing of autoinjectors under project G472506.
. DEFINITIONS:

None.

. REFERENCES:

1. Method No.25-00/Chemistry “Setup of the Fluke 1953 A Counter Timer for
Testing Multi-Chamber Autoinjectors”

2. Method No.26-00/Chemistry “Setup of the Sensotec DC-DC LVDT for Testing
Multi-Chamber Autoinjectors”

3. Method No.28-00/Chemistry “Setup of the Starrett Digital Indicator for Testing
. Multi-Chamber Autoinjectors”

'4. Method No0.29-00/Chemistry “Setup of the Chatillon TCD-200
Tension/Compression Tester for Testing Multi-Chamber Autoinjectors”

5. Method No.30-00/Chemistry “Setup of the Graphtec SR6312 Chart Recorder for
Testing Multi-Chamber Autoinjectors”

6. Method No.33—00/Chemistry “Setup of the Keyence LX2-V10W Laser Sensor
Digital Display Unit for Testing Multi-Chamber Autoinjectors”

7. Method No.27-00/Chemistry “Verification Check of Digital Scale”

8. Method No.32-00/Chemistry “Verification Check of Force Measurements Using
LVDT and Strip Chart Recorder”
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E. MATERIALS AND EQUIPMENT:

Chatillon TCD-200 Tension/Compression Tester
Autoinjector support stand

Spring scale head adapter

Chatillon spring scale

Sensotec +/-2 inch DC-DC LVDT

DC power supply

Starrett Digital Indicator -

Indicator needle length measurement adapter
Graphtec SR6312 Chart Recorder

Keyence LX2-V10W Laser Sensor

Fluke 1953A Counter Timer

Wavetek 442 Dual Hi/Lo Filter

Digital Oscilloscope

Digital Function Generator

Digital scale

Chatillon digital force gage with mounting adapter
Weight set

Weight lifter

Lint free wipes

Instrument Log Book

F. PROCEDURE:
1. Assemble test equipment per the methods in references D. 1 through 6.

. 2. Perform daily instrumentation setup and calibration checks as described in
" references D. 7 and D.8.

2.1. Check the operation of the Fluke Counter Timer by dropping a 0.25 inch
ball through the laser sensor from the top of the autoinjector support stand.
If the timer does not read between 0.011 to 0 013 seconds, its trigger
settings must be checked.

3. Set the Chatillon travel limits and feed rate.

3.1  Place an already discharged autoinjector on the support stand on the
" Chatillon. Bring the Chatillon ram down onto the autoinjector until the
adapter on the spring scale holds the end of the autoinjector but is not
applying force to it.

32  Press [ZERO DEF]. This sets the current position to zero.



3.3

3.4
3.5

3.6
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Press [SET], then [DEF HIGH], then [0] and [ENTER]. This sets the high
travel limit to zero. '

Press [SET], then [DEF LOW], then [-] [2] [0] [0] [O] and [ENTER]. This
sets the low travel limit to =2 inches.

If “LIMIT” does not appear in the top of the upper display, press
[LIMIT]. This turns on the travel limit function.

Set the feed rate to 5 inches per minute.

4. Set the digital indicator to hold the maximum reading.

4.1

4.2

4.3

Turn on the indicator.

Set the indicator to zero by depressing the indicator’s anvil with a flat
surface pressed against the end of the needle length adapter and then
pressing [ON/CLR]. ‘

Set the hold maximum mode by depressing [HOLD] until the small cursor
appears under “MAX”.

5. Assemble units to be tested.

5.1

52

Clear testing area of any materials or injectors from previous batches.

Label all pans or bags.

'6. Functionality testing.

6.1

6.2

6.3

Record the serial number of the autoinjector.
Examine protective packaging for signs of damage.
6.2.1 - Record observations of damage to the unopened package.

6.2.2 Photograph unopened package if damage appears likely to
compromise function of the autoinjector.

Remove autoinjector from the protective packaging and examine unit for
damage.

6.3.1 Record 'observatibns of damage to the autoinjector.



6.4

6.5

6.6

6.7

6.8

6.9.

6.3.2
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Photograph autoinjector if damage appears likely to compromise
functioning. |

Remove the gray safety cap and discard it.

Place the autoinjector on the digital scale and record initial weight to the
nearest 0.001 g.

Place the autoinjector on the support stand on the Chatillon tester, prepare
the instrumentation for the test and execute the test.

6.6.1
6.6.2
6.6.3

6.6.4

Reset the timer.
Start the strip chart.
Start the Chatillon feeding in the downward direction.

Stop the Chatillon as soon as the autoinjector fires.

Record test results.

6.7.1

6.7.2
6.7.3
6.7.4

6.7.5

6.7.6

Record the Firing Force (FF) from the chart recorder. The FF is
read at the transition from the straight steadily increasing force to
the near instantaneous increasing force. The FF should be
recorded to the nearest 0.1 pound (the smallest unit on the strip
chart). (See attached Figure 1).

Record the Time of Delivery (TD) from the timer to the nearest
0.01 second.

Start the Chatillon tester in the upward direction until the
autoinjector can be removed from the test stand.

. Remove any droplets of solution from the tip of the needle.

Insert the needle into the needle length adapter on the digiial
indicator and record the maximum value as the Needle Length
(NL) to the nearest 0.01mm.

Place the autoinjector on the digital scale and record the Final
Weight to the nearest 0.001g.

Record any abﬁormaﬁﬁes observed during the test.

Place the autoinjector in a suitable disposal container.
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. METHOD FOR VERIFICATION CHECK OF FORCE
MEASUREMENTS USING LVDT AND STRIP CHART RECORDER

A. PURPOSE:

To describe the procedure used to verify the accuracy of the force measurement
acquired by plotting the output of an LVDT to a strip chart recorder.

B. SCOPE:
Limited to the setup used for testing autoinjectors under project G472506.
C. DEFINITIONS:
LVDT: Linear Voltage Displacement Transformer
D. REFERENCES:
None.
E. MATERIALS AND EQUIPMENT:

Chatillon test stand
Chatillon digital force gage with mounting adapter
Chatillon spring scale
DC-DC LVDT, +/- 2 travel
 Strip chart recorder
Autoinjector support stand
Instrument log books

F. PROCEDURE:

The calibration verification of the strip chart recorder is performed using a calibrated
digital force gage. The gage is calibrated annually when in use. Follow the instructions
below for performing a verification check daily, prior to use.

1. Instrumentation setup and warm up.

1.1 Turn on the power to the Chatillon tester, the LVDT, the strip chart recorder and
the digital force gage and allow the devices to warm up for a minimum of 30
minutes. -

-

1.2 Move the ram of the Chatillon tester to its highest position.
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1.3 Insert the mounting adapter attached to the back of the Chatillon digital force
gage into the slot in the back of the autoinjector support stand. You may need to
manually raise the adapter on the spring scale in order for the digital force gage to -
be installed. -

1.4 Be sure that the digital force gage mounting adapter is sitting securely on it’s stop
and that the power cord is not being severely bent or taking any of the load.

1.5 Zero the digital force gage.

1.6 Zero the strip chart recorder, the strip chart should be running while adjusting the
zero. Stop the strip chart.

1.7 Bring the ram of the Chatillon tester down until the adapter on the spring scale is
engaged on the anvil on the digital force gage but not touching. The force gage
should still read zero, raise the ram on the Chatillon tester if necessary.

1.8 Set the strip chart recorder speed to around 1 in/min or 25 mm/min.

1.9 Set the Chatillon tester feed rate to its minimum value of 0.5 in/min.

. Verifying the calibration.

2.1 Start the strip chart.

2.2 Start the Chatillon tester in the downward direction until the digital force gage
reads 2.00. If you overshoot the desired value by more than +/- 0.04, run the tester

up and then approach the target value again in the downward direction.

2.3 Record the reading on the digital force gage to two decimal places and the strip
chart recorder to the nearest 0.1 pound.

2.4 Repeat Steps 2.2 and 2.3 at two pound increments up to 10 pounds.

. If the value recorded from the strip chart recorder varies by more than 0.05 pound
from that recorded from the digital gage, the strip chart recorder must be adjusted to
be within 0.05 pounds over the entire range. If the strip chart recorder can not be
adjusted to be with 0.05 pounds of the digital gage, the equipment cannot be used.

. Record date, technician, statement of “passed” or “failed” and the identification
number of the digital force gage used as the standard.

. In addition to calibration ieriﬁcation, an annual calibration schedule shall be
maintained for the strip chart recorder. '
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METHOD FOR SETUP OF THE KEYENCE LX2-V10W LASER
SENSOR DIGITAL DISPLAY UNIT FOR TESTING MULTI-
CHAMBER AUTOINJECTORS

. PURPOSE:

To describe the procedure for setting up the Keyence LX2-V10W Laser Sensor
Digital Display Unit for testing multi-chamber autoinjectors as performed under
project G472506. This unit is used to measure time of delivery.

. SCOPE:
Limited to the setup used for testing autoinjectors under project G472506.
. DEFINITIONS:

None.
. REFERENCES:

Keyence Instruction Manual, Digital Display Compact Laser Thrubeam Sensor, LX2-
V10W Series.

. MATERIALS AND EQUIPMENT:

Keyence LX2-V10W Digital Display

Keyence laser transmitter and receiver set
Chatillon TCD-200 Tension/Compression Tester
Autoinjector support stand

. PROCEDURE:

1. Read the warnings, cautions and safety precautions in the Keyence Instruction
Manual. : :

2. The LX2-V10W Digital Display unit should be wired to an appropriate power
supply and connected to the laser transmitter and receiver set per the instructions
in the Keyence Instruction Manual.

3. Align the optical axes of the laser transmitter and receiver per the instructions in
the Keyence Instruction Manual. :

4. Initialize the LX2-V10W Digital Display unit. This resets the unit to the default
factory settings. :




4.1

4.2

4.3
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Hold down the [SET] and [J] keys and turn the key-operated power
switch to the on position. “U-_ _” should appear on the display.

Press the [J] key. “END” should be displayed.

Turn the power switch off and back on.

5. Activate the “Auto Scaling Function”. This compensates for ambient conditions
- and mounting errors. This procedure should be repeated any time that the
mounting is adjusted or disturbed.

51

52

53

54

5.5

5.6

Press the [SET] key for 3 seconds. “ABCD?” should be displayed.

The “A” should be flashing, if it is not, press the [>] key to step through
the options.

Press the [J] key when the “A” is flashing.

Press the [A] until “A-0” is displayed. This sets the unit to display a
percentage value between 0 and 100% proportional to the light being
received by the receiver.

Press the [J] key.

Press the [SET] key. The d15p1ay should show a value near 100%.

E 6 Press the [ZERO] key. This sets the current level to 0 and sets the unit to dlsplay a
range of —100 to 0%.

7. Check the operation by placing an object between the laser transmitter and
receiver. The display should show a negative value approaching —100 as the full -
beam is blocked.

8. Document instrument set up.




Originator:

Reviewed By:

Reviewed By:

Registered By

BATTELLE COPY

Method No. 33-00/Chemistry
April 21, 2000
Page 3 of 3

WA

Lawrence Bullen, BSME Date

ODD. T /My 2000

" Jobh P. Tallarico, Master Research Tech Date

LQM J/A | 5,_/3/40

Diane P. Sotos, Project Specialist Date

Z=0odee Ny 61O Slofon

Elisha N. Morrison. M.S.




Appendix D. Data Sheets




H: Jjo ||j a8eq

(00/01/s pa11st89y) 00~

9P0-JHUN ANSwayD) 'ON Lo

oa/2// ¢ ereq

i/ el

:Aq pawiopad dmeg

Ansiway0/00-1€°ON POYISIN :Pamoj|o- Poylspy

(010 “1oBIUI "9

Jeusiew Buibexoed apnjoul 0} ‘10308{u] OJNY By} Jo UoIIPUO) JeaIsAyd

§209.0000

Jsquinn jelss/qal

L26YYeNT

HJequinn jeuag/qQl

1-0€.24 Jojedlpu| [enbiq yauels

:pasq) Juswnijsuyj

8wi] JBuno) vese L ani4

‘pasn juswniisuj

Ansiweyn/00-1£ON poylay

:pamojjod poyisiy

Ansiwayn/00-1€ 0N pouley

Pamoj|o4 poyisiy

L N
T & GRo0]

:Aisua@ uonnjog

JA| VARG

:1laquinp jeuss/dgl

06029YN1

Jaquinp eusag/dl

LPVES 9[eog [enbig oa)eos

:pas juswinysuj

18p1099Y Ley) ZLEYS d8iydern

-pasn juswiniisuj

Ansiwayo/00-1€°ON PoYlaiy

:pamoj|o-4 POyt

AnsiwayD/00-1€°ON poyle

:pamojjo4 poyIe

d90STLYyD :IdqunN ApmS
sunsaJ, Areuonouny 1033fuiojny




.$| 30 T ofeq

(00/01/G Pa19ISI3oY) 00-9¥0-JHIW ANSWay) "'ON UL,

t \< :o1eQ

AN

:Aq passuz Aoy eleq

N oA

K:):1g] :Aq pamainay

¢\< :afeq

YN

:Aq passaulp/peplooay eleq

<\< ejeqg | ¢\<

:Aq pajelsadQ

(s1eq pue jeiu]) sjuswwo) [euoRippy Auy ioj sapo)

"1laquinp Jeuas Aq peis)| aJe sjuswwoy) °s)se) JO Selas
siy} jo abed jse| ay} uo punoy aq ABw SJUBWIWIOD [BUORIPPY ‘UWN|0D SJUBWIWOY) 88s ‘paalasqo abewep swog = 4

‘obewep jusiedde oN =3

:S8p07 UOHIPUOY) 82IAS(Q

‘abewep abexoed jueoyiubis ou ‘uolipuod poob Ajpanejai u; =

‘a01nap Buisodxe painjound si ebexoeqd =9
‘8lonas

0} ejesapow wouy sebuel uolipuo) ‘abexoed Jo Jahe| apisul umoiq sy} wol Aeme pajead sey Jeke| spisino Jes|) =g
"afexoed Jo 1no Buijje) wolj 801n8p Juanaid 0} pasojo pade} usy) pue pauado ussq sey ebexoed jopug =y

-1sapoQ uonipuo) abeyoed

‘suoljiuyjaqg apoYH

490STLYD :IdquIny Apmg
sunsaJ, feuonouny I03dfuroyny



R s

=a/ig/e gL

i

Ly D Trvys —axsds
(S22 o) o,

«N.Qiwi YuauM N
(00/01/S Pa1231s139Yy) 00-9¥0-JHYW AnSWay) "ON U0

) 3
\NQE :Ag peaiaj

u3g A9y Bleq

\NQ\ NN@%a

§30_>mm

L ana'y] -
“ M , “Mn passsul/pPepIodaY Bleq

7
QQ\Q\ h“mamn_

%Q‘u“ bt m““ :Aq pajesadQ

v

AT — 966/ \ S | e6S 6T | LhETE 7 7% aeh
\*.‘xia.\*hs of TP .QJPJQ ou
8761 | LhT 0 | €4S 6T | YL TE 7 g | hb3
agor| TA'C 9 ¢ | hihbr| hSICE 7 % Xt )
aror| €07 ['S [gg€ bt | obotE 7 74 bos
bl | LT S'¢ |08h'bT | SHTCE 7 g | Ch
b6l | &5 09 |[656T | I8ETE 7 1% Sl
91'b]| Q0¢ £ |29°6C | 19¢°CE 7 74 _SL3
~(ww) (GED) GaD ® ® apo) 3po) TqUInN
(91B(] puE [BNIU]) SHUDWIWO)) 18ua] K19a110Q JO 9210 waom ySrom uonipuo) uonipuo) [ei1ag
9[PeON - 1IN | ewny -l | Suuig-gg Jeuty [eniu] 201A3Q a3eyoed nup

490STLYD :Iequmy ApmiS
sunsa g, fyeuonounyg J103luioyny




\m Jo T} 98ed (00/01/S P2191S139Y) 00-9H0-JHYIN ADSWIAYD "ON W0

Q\_\“Emo

44

:Aq paisijug A3y ejed ¢\< :91eg

N

:Aq pamainey

:o1eq

gV

:Aq pessaulippepioday eleq 4\< :ojeq

YA

:Aq pajesadQ

(Juswwiod yoes ajep pue |eniul) Jaquinu epas Aq pajsi| ‘panuiuod sjuawwo)

€90STLYD IdquInN ApmS
Sunsa], Ayeuonounyg J033{urony




e

\ 23eq

(00/01/ pasaIsi3ay) 00

OF0-JTYN AnNsway)) "oN uuog

Q\\\\\B :8jeq

Y'Y

:Agq pauniopad dnjeg

Ansiwayn/00-LE'ON Poyley

:pamol|o- Poulsiy

(-018 YRl "9

reuayew Buibexoed epnjoul o} “10j08{u) OJNy 8y} JO uolpuo) [edisAyd

§209.0000

1IaquINN [euas/al

Lec6¥veN1

Joaquuinp jeuas/al

1-0€224 Joyedipu] [enbig nouels

:pes( Juawnisuj

J8WI| JBINOY YESEL NI

pas Juawnsu|

AnsiweyD/00-1€'ON POYISIN

:pamoj|o4 POYIBy

AlsiwsyD/00-1€°ON POYISN

:pamol|o- POyl

:Alisua@ uonnjos

451710

Jsquinp |euas/ai

06029YN1

Jlequinp |euas/dl

Lyvas 8leos [exnbiq da)jeds

pes Juawnisu|

1opiooay UeyD Z1E9YS d8lydern

pasn wswniisu|

Ansiwayd/00-1€ON PoYIN

:pamojjod poylepy

AnsiwayD/00-1£ON PoOUls

:pamojjo PoLIs

d90STLPD :IqunN ApnjS
3unsy ], Aeuonduny JoydRluioiny




[ 307 %ed (00/01/§ Po3aISIZay) 00-9+0-JEAN ANSWYD) "ON ULIO]

>V
:aleq

x4

v %
:Aq paisjug As)) eleq , :ored :Aq pamainay

44
:81eQg

2V

v V v (/
:AQ pesssul W/PBpIodaY eleq :8leqg :Aq pajesadQ

(e3eq pue [eniuj) suswwio) [euolippy Auy 1o} sapod

‘1laquinp [eues Aq paisy| ale sjuswiwo)) ‘sise) Jo seuss

siy} Jo ebed Jse| ey} UO punoj 8q Aews SJUBWIWIOD [BUONIPPY “UWIN|OD SjusWiWo) 88s ‘paniesqo ebewep swog = 4

‘ebewep jusiedde oN =3

:S9P0) UOIIPUO) adtneqg

-abewep ebeyoed jueoyiubis ou ‘uolipuod poob Ajlsaneaiul =(Q
‘goinep Buisodxe painmound st ebexoed =90
CIEY L

0} sjesopow woyj sebuel uonipuo) ‘abexoed jo sehe| apisul umolq sy} woi Aeme pejead sey Jake| episino Jes|) =g
-abeyoed Jo 1no Buljje; wolj 8d1Aep Jusaald o) pasolo pade) usy) pue psuado ueeq sey abexoed jo pug =V

:59p07) uoijipuo) abeyoed

‘suopiuyeq apo9
€490S7LYD requny ApmS
Sunsay, fyeuonoduny x03dfuiony




nﬂ.l Jjo .I.Ml. adeq

(00/01/S P3915139Y) 00-9+0-ITYN ANSwoyD "ON Wog

Q\\ \\\ .bwmamn Qﬁb “ :Aq passjug >mx eleq NQ\N\\W@SQ :Aq pamainsy
7 =
g\ .%,mn_ > pPSsaull WPeplodsy eleq % \\\Vz ‘ajeq \§E :Aq pejesadp
c =

eha¥ | h9'C €S |seLor|xeshee 7 % LYAh

oror |&ST | YD |pacev| lnive| 7 g | heeE

L6l | pSE | S8 |daL by |9ehTE 7 o Trl

900G | ¢9y | 15 |senir| polive| 7 o |6t

gt | b | LS |sessr|rvarvE 7 g | 596

Tobh! | |9 [ S | MLET| €LhTE 7 4 29 &

2661 | LST | ©F |oog bt | hro¥e 7 g |3e’

YLoul | 920 €'9 |0Lsbr | QohLeE 7 % LY

goor | 57 'S |999:4r| hokes 7 o | T

viar | ahr | 09 |iser|estee| 7 g | hst

(o) (035) Gan ® ® ETs) po) TRqUNN

(ele( pue [eniu]) s)usWWO)) yiSus] K19A119( JO 90104 ySom JUIEIEYTN uonIpuo) uonpuo) [eues
9[P™N -IN | swnl-ql | Suuni-gq [eury fentuf 9012 adexoed nup

d90SZLyD :1dquny Apmg

8unsaj, Ajeuonounyy 103fuioyny




jo |\.| aSeg

4 7
WY F sape

aju3 Ay Bleq

mQ\ N\%ch

(00/01/S Po1aISIZaY) 00-9Y0-JEAN ADSWSH) “ON W0

:Aq pamainsy

AN I e e 7 R i it L
hoot | NS 89 | godbr | poste 7 g §Sh
how? | Lh'C | LS |askuex | ALI'CE 7 g |5k
100 | 1SC | LS |SLaT| o9ihEe 7 9% 618
DEb1 | €77 £'0 | vonbt | miCEE 7 ¢ sig
Tiow | €9°¢ 68 | 9hbr | Lor e 7 g | Sh?)
g16l | ST | 09 |TeSLe | heT'EE 4 174 Lhh
ooor | ST | 99 |wswr | gseve| T g | h8Y
&bl | ST | S'h €SS | herCE 7 % BT
SLbl | SHE | LS | €hbT| gazee| T g | g5
hEbI | 0S| g | bhher| pSECEl T g | LE

(srect pu fenup) swounmon o | ke o ISP gom | whem | wompeeo | vompweo | s
o[peaN - IN | ounL-qglL | Sumig-dd Jeury feniug 9013 a8exyoed nmn

490STLYD Iquny Apmg
8upsay, Ayeuonouny J03d3furojny




L.:*Esc ncou\J =M

LT 30 e

(00/01/5 pa191sI39y) 00-9P0-JTAW AnSway) "Op Wli0]

0\\\\\.%1 8keg

N % _ “ :Aq paiajug Asy eleQq

a\\d\ Bieq

gﬁgim

Q7 /1
\ ! \Mﬁo 3 mwmcu_guwuhoomm Bleq QQ\ / .\\‘Mﬂmo . g&@ “m :Aq pajesadQ
af ?\h 8
. ' . (reece ,
h1ot | €90 O') | hohb¥ | _glr-wé 7 % (77¢
nom
ob6'bl | ST ['S |ASSeT| [yetE 7 g | abt
N | pY 09 | hisr|nee te 7 g | S€L
XI1'0¢ |9Sr 09 |¢taser| gimee|  F U I$b6
alor | )Y ['G |hoSh¥ | bSY tE =4 7 x4
Nl | CHT | S5 |bther | bsicel  F % f 9k
FEOC | OST | T |hesbr |99 CE 4 g | TSL
Aror | £€S'C |9 Fbh 6T | For L€ z ¢/ lhg
ocor | 0S¢ LS |bassr |99cC8| 7 g |LSL
n&sl | h&T 'S | [Lhbsr | Logre 7 g Qof
() (99s) (sap 3) (3) 3poD 3poD loquinN
(a1 pPUE jENIU]) SHUSWIWOY) yiduog K12AT19( JO 90104 pLIEI YT LYY uonIpuo)) uoipuo) [euss
SpeaN - IN | unf- QL | 3uupg-Jd feuly [eniuy N13g agexyoed nuny

d90S7LyD :IdqunN Apmg

8unsaj, Aypeuondun,y 1033furony




rr 5

a8eq

(00/01/S Pa1215189Y) 00-9¥0-JHYA ANSWYD "ON U0

Y I/AY

-ajeg %& v\\ "E passjug As) ejeq

Q\M NW raje(

s§>n pamairey

g\:\\mm“mn_ Wﬁ U@wm@?ﬁ@uhoomm eleq Q\Q“\W\\\\\\mamo \§ VN‘N :Aq pejesadQ
ar AT | LY 0'9 |sepoe| [96CE B % Fhh
pror | (€T §'h |eshbr | hbl'TE 7 % (¢/
RL QT | CSC | LS | o0n'st | ShEEE 7 ¢/ $8L
FT0F | 97T | DS |hes'br| aLvre 7 % Xhh
SLbl | R | TD | gphbr| (9€¥E 7 g 8§68
Yool | LpT | &8 |easer| Lrhee| T 2 Clh
htet | T [ |€E62'6T | €Ch TE E/ % D&E
L6l | DNT £9 | seser| aerTe 7 g SY s
db6°b1 (°C | oyl | A4S | [9rCE 7 % [ L1
Dbl | hiA $'h | baLbT | SohTE 7 %4 €&
. (91eQ pue [eniu]) sjuswwo) ._MM_MN_ bomww Jo Mmuw zmwa zmwa ._ow_,wwou Sw_um.wd hwuﬂ.,mz
o[paN - 1IN | PunL-ql | Suuty-Jgq [euty feniug sa1aeQ a8eyoeg nn

€90STLYD :Iquny ApmS
sunsaJ, fyfeuonouny 1033fuioyny




LT 07

(00/01/S PR19ISI3Y) 00-9+0-JHYN ANSUIoy) "ON W0

OQ\\ \\\..m,mﬁmn_ \&\\\Q »\\ :Aq paiejug A9)} Ble( @Q\ N\\ ,Mmm_ :AqQ pamalnay
o? /i I L] ) T X4 bd

\ \ |mzmn_ w M_ :Aq pagsaulpn/paplooay eled \ w\\ wAmD \\dO\R./ {g :Aq peesado
LS5°61 | DY LS | hbsor| aLeXe E/ 74 el

grror | b ['D | bhser| 26T TE E % €6

Nebl | 09 F'D |lahbr | hrr'CE ¢ % S04

Lswt | LET | S5 | ppoer| ATETE 7 g THhY

TShl | LST 0'P |LrseY | 6hr¥E 3 % 186
266l | HRT ['D | oaser | gavEe 7 g | ALS

aL'bl | €9°C hS |hanwer| €817 7 74 hl1%
Toor | Lh'C T'%9 |€925r | THE'YE E ¢/ 9LY

hisl |¥9C | LS |[Tonsr| 6T rE 7 o hig

hel | OLY | LS |ThS'6T | €6 CE 7 g | CLb
@y (@35) €M) € €) 3P0 2p0) ToqunN

(o1e(] pue [enu]) SJUAWUWO)) yiduag K£19A119( JO 9010 ySrom WSroM uonIpuo) uonipuo) Jel1asg

9[padN - IN | suny-ql | Sumid-dd [euL] feniu] a01A9( a8exoeg nup

490SZLyD :Iequmy ApmiS
sunsa I, Ayeuonounyg I103fuiojny




nm\\\h\v st‘ SV ®

Y2 VLS Yh!
,\“\W‘sk

s )
et YA

Jo—F o8d A (00/01/S P21215139Y) 00-90-JTAW ANSWZYD "ON Wio]
< k\\\.\:wu :oreq §Q “ :Aq paisijuz As)y] eleq :Q\ N\Nm e1eq ﬁ\% :Aq pamainay
f T \»&QN\\.Q&\ FoTVOF
E\ 7 :ﬂmﬁmo w M ﬂu SSaUNANV/POPIoO8Y Bleq \\\ :|req ﬁl e@..ow :Aq pajesadQ
v t

hreoC | ST €5 |16t br | TS TE 7 7% 16

avor | £S°C €9 |acser| Tie e 7 g |99

hSbl | O7°C | A5 [Lakbesr| sicee 7 74 2)9)

bl | §9C | 9'h | Libbr | borire 7 % hee

900r | DST | N |9l wr| LLhEE 7 g 6

966l | 0S8 LS | AEAGT| g91TE 7 g o8

. 'S
0o00r 16 & T~ Ihber| LSI'TE K %% Yt
PIs 92 nm

Fobt | LSt | ALS |LertT| prerre 7 g | IT

he'bl | &S | h') |?0S¥ | ehr e 7 o 98/

9000 | hTU'E S5 | seepr| grrTE 7 ¢ ¢o¢

(uruz) (99s) (sqp (3) [€)) 3poD 3poD JaquinN

(91 pue [IU]) SHUSUIWOD) y18uag K19A119( JO 923104 ysom WSom uonipuo)) uonipuo) [el1as

9[peaN -IN | unp -l | Suuig-Jdd Jeuty [eniug o182 adeyoed g

490SZLYD :Iequny ApmS
sunsa], Ayeuonouny Jo3furony




Jo

a8eq

(00/01/S Pa191S139Y) 00-9F0-JTAW ANswayy “ON U0

T
¢ Q\\ \\.h,m“mo §A§ “ :Aq pal

ajug Asy eileqg

%A

. §mzmsom

€\ a\\mﬁmn WN\M\; Emmmms_z%muaowm eleqg o\\\\\.méma \Q&N § ;& :Aq pajesado
aeor | €57 | hiS |eawe|dseee| 7 g | 989
To'b! | (L | TP |vscwsr|hacE 7 g | TFS
hior | 75°'C ['S |os9'br| Lge'CE 7 % 1og
~s'ol | $ST | €9 |orser| oeetE 7 g | est
h&bl | €9°C h S |brhor| <bl'TE 7 7 QrE
*b'bl | TET b5 |htaeTr | ke TE 7 % L8
994! | LS'T €5 | osser| bar-re 7 % €
D46l | €HT | b5 | biser | hertE 7 g | &9¢
g6/ | SST | &€ |hoowr |perE| 7 g | €v4
k&bl | 928 2.5 |bbrer | chI'TE 3 7% cL?T
(e1eQ puUE [ENIU]) SHUSWWOD ._AM__N bcmww 30 Mww zwwa 2%3 S%mwoo Swﬂwﬁ _MMMMZ
oIpeaN - 7IN | SwiL -l | Sumg-Ad feury feniug aa1aeQ a3exoed nun

d90SZLYD :1dqunN ApmS
sunsaJ, fyeuonouny Iojdafuroiny




Nﬂ.l jo JI a8eq

~ (00/01/5 pa1215139y) 00-9¥0-JHAW ANSWYD "ON UHO]

Q&\\\ :@req §4® “ :Aq paisjug Aay| eleg ~\\§mo :Aq pamainay
a/fy eooz/Ae (R4
\ Mmﬁo M M awmms_g\vmﬁ:oomm eleq \ ﬁﬁo \§ A _ ‘ w :Aq pejesado
2007 | LST | 9 |other| ssrore 7 g £b
086/ | LT I'h | XLh T | 19¢CE 7 g | e
T ¥ | 0S' T 0'9 |4Sh4T | bt 7 % hh€E
goor | 990 /'S | smeT | o tE E g nEe
ALl |99°C | &5 |laper |ToTTE| T g hi&
hi'bl | QLT | 9'¢  |g9asbr |Xre ¥E 7 & LEE
Ahbl | ETT | DS |9t | shewe| 7 % ISL
X&bl | LAY | TS |oehper| sel¥e 7 ¢ EIh
Q941 | I0°E £ bLebr | &ol'CE 4 g (€9
Q€' Q¥ | AL'E L.$ |osswer | vevieE| 7 g | LSb
(wur) (095) (sqp) (@) (3) apoeD poD loquinN
(S1e(g pue [eDIU]) SUAWWOD) Y18usy K19A1j2(J Jo 90104 wy3om Wy3opm uonipuo) uonipuo) [eles
S[pooN -IN | PunL -l | Sumg-d4 [eurg feniuy 2o1A0( a3exoeq nup

e

€490STLYD :Iquny Apmg
sunsay, Kyeuonouny 103d3fuioyny




(00/01/S Pa33151334) 00-9+0-JHAN AnSWaY) "ON uriog

LT 10 17 a8eq )
QQ\ / \\.M, :oreq \N‘\Q “ :Ag palajug Aay eleqg cﬁ\\w “Nl\wuﬂmn_ — I :Aq pamainay
o.v\ u/ s Vo J Qonwa\\\ —— @7 17}
:?1eq w u :Aq pagsgunp/pepioosy eleq :3jeq QNRI M“ % :Aq pereradO
< v
hebl | DS [' | Qbh'bT| g1 CE 7 % CThE
[ Y74 s\\lﬂ: a
vessd 44wed? | g0y | ST \ : oFr LE 3 068
/Hrowmijsve o NP P4PP o hss 6T Q

h& bl | 90T S5 | socer | b&ITE 3 g 189

aror | LhT | D85 | (eser| eavee 7 g |L8Y

SLbl | 89T | OD |as9sr| ses e 7 g h P8

Ehbl | TST | S | obrwr | oerrE 7 % Qr 9

g1or| SsT | 99 l|essur|Lonte 7 % h6

066/ | €2 | NS |9gcwr| oreCE 7 % Tl 9

ovor | 1S | L'h |995sr| 90e vE 7 Z 21k

heor | TS | LS |awer| osivel 7 % 59

() (995) (sqp) (3) (3) 3poD apoD IaquinN

(e1B pUE [enIu]) SJUSWUIO)) yi8usg K12A119(7 JO 90104 ySrom ySom uonIpuo) uonipuo) [euss

9jpedN -7IN | sunp-qgl | Sumg-Jgq Teuty feniuy 20149 a8eyoed nun

490STLYD :1oquunN ApmS
gunsaJ, LAyeuonounyg 1033(uiony




T

- (00/01/S Po193SI39Y) 00-9¥0-TTIW ANSWIYD "ON ULIO]
.M”m,:mn_ .§4 :Aq pasayug As) ejeq &Q\\\\Mﬁo q pamainey

ﬁmﬁ) .z

Ul AWPBPI0oaY eleq

Q&\\ o ored

& % & :Aq pajeradQ

¢ >
Q0T | 09T A5 |a/see| crece 7 7% 29h
Tror | 49 B cqhbr | S92t TE 2 7% lh
hevt | (9T 6h | (esbr| geee 7 g £59
prov | hh'T 65 |_SoaSbr | 8T TE 7 g 7NE/
hior | €5°C 09 |epanur | HTh CE 3 g hE/
hior | $9'C 09 |LSSbT | 2E'TE 7 % NE
Ye'bl | LST Lh | 1eswr!| 4eete 7 %4 CTobh
heor| (LT | 0% |séa¢r|asnce| 37 g |SCL
36l | JS'T | A |ThSGLU| geTEE 7 4 39
N6l | oL | hh |odrer | LirTE 4 % Lo
(e pUE [ENIU]) SHUSWIWOD aﬁwﬂww bomwnv_ j0 Mww Emwa Emwa S%mwou Sw_wmwou .s_uﬁ_mz
olpeoN - IN | euny-qy | Sumig-Jgd Teuly [eniug s01A9( a8eyoed nun

g90STLyD Pquny ApmS
3unsy I, Ayfeuonouny I1033fuioiny




[ 3° g7 ¥ (00/01/S P21915139Y) 00-9+0-dTAW ABSWSY) “ON WO

=/ Z/, NWWV\\\N \‘\\&
° \ wm,mﬁn_ §§ :Aq passiuz As) ejeq aQ\;\\\W\.mﬁo § pamalnay
wo \ w/ o #e ~y ) QQQN\;«\\\\\ , TG, g
:8leqg :Aq/passaulipwpapI0osy eleq :eleq :Aq pajesadQ
L g s LA 4 VvV

woor | AHT | S'S | senbr | LhTXE 7 g | oL/
26’6l | S9°T TS | arser| Lavre 3 g | _Shb
&bl | TH'C 0'% | obh'bt | TIT'CE 7 g U948
hobl | ALt | &5 | phesr| erocE 7 g | TI€
Db'bl | TAT ]9 |ornbr | se€tE E/ 24 TV
hrov | TL'r ['9 | aiger | ¢T1TE E g | 69
000 | ap'U | Lh | stheT | _sLiEE 7 % S5/
TLb! 18T LS |aqrey| so1°CE 7 4 vl
Abbl | TS 0'9 |sbs'by | osere 7 % cle
086l | LS | bh'h |sscer|vavee| T g [9&
T — wBusy | kowpqio | swex | i | whem | uompero | wompion | s
o[peaN - IN | SwnL-qlL | Suung-.gd [eur fen a01A3Q aeyoed nupn

d490S7LpD :Idqumy ApmS

sunsa I, fHeuondunyg xo3dfuiojny




.Nd| 30 7 9%

(00/01/S Pa1915139Y) 00-90-JHAN AUSWAYP “ON ULIO

oz/r/ :
) \Wwﬁo & “ R “ :Aq paiajug Aa) eleQq §mvmo \%a pamainay
W/, aw\m\ W : g Q\V\ 2200 \\&
\ ‘\N}mﬁo :Aq pgssaulipypopioosy ereq Q\\\\V, :8jeq K.\W\ :Aq pajeladQ
Vv (g

Tewl | €T Q9 | giepr| 9t TE 2 g | ShS

rsbl | 26T | 99 |vacbr | cLrte 7 g DLE

eo'a¥ | SH'C CT'9 |Larbr | bET'TE 7 % [0/

<tor | S9C | LS | ieepr| €2 TE 7 g Lb

hoor | TLT 1'9 | /8Sbr | SeeTE 7 % NE ¥

he'ot | ah'T | TP |s5196T | Log CE 7 g héL

goor | €5'C 95 |ELSbT | bhe'TE 7 2% ehé

X0 | 75T &'h |Thser |hoT'TE 7 ¢/ SEb
oS'bl | LOE b9 |IeheT | (vroTE 7 % €95

gb'bl [h'h |9 |aeLbl | 1&hTE E Q 6 Qf

(ww) (09s) (sqp 3) (3) |apo) 2poD JoquinN

(o1 pPUR [BNIU]) SJUSWLLO)) yua] K19A119Q JO 92104 ySoM Srom uonipuo) uonipuo) [elies

: 9[paN - IN | ounL-ql | Suung-dg [eut] [eniug s01A9( a8eyoed uup)

d90S7LyD :1equun) ApniS

SunsaJ, Ayeuondouny J0)dfuioyny




omum

(00/01/ Pa12IsIZY) 00-9+0-JAYN ANSUIAYD “ON U0

QQ\NW\O :@jeq QQQ vr“ :Aq passjug Ay eleQ \NQ\&\ Mﬁmo \gﬁu pamainay
WL /1 \ >
\ ’ \ﬂmﬁo mmm5_2<quoomm eleqg QQ\\ 1Ty \%EE pajesadQ
ha'6l | €7°C 17 | 19667 | ecete 7 o el
QT 'OT | 0L°T LS |estor| (erve 7 ] 2/
hpoor | 99T | &8 |eecwr| 9hce 7 g | 9]
boal | €50 | A7 | ahewr|TrToCE 7 o | fLb
9oor | 9ST LS |eeser| Log e 7 7% i
neor | E4'C EC Lrser]| tevTeE 3 % (LS
aLb6l | PS'T 88 | 9hL4T] 184 TE 7 % 276
TGl | €ST | 45 | hbseT| peere | 7 o |SLE
&bl | AN | L'7 |bsser| @neTs e 1% L3 8
NIoC | Le€ | 29 |gseit | pprove 7 g | L&
(wur) (09s) (san [€)) [6)) apo) E) ToquinN
(o1 pUE [BINU]) SJUIUIUIOD) yidus K19A113(T JO 20104 ySrom FLEIEYYY uonipuo) uonipuo) [el1eg
S|psoN - 1IN | ewny -l | Suuig- .4 [eur] feniug Q1A adeyoed nupn

490STLYyD :JoquinN ApmS
sunsyy, Ayeuonouny I03d3fuiony




~Jeqmny n.arn/_\s =Vym

_ 27105y 9%ed (00/01/S PaISISay) 00-9+0-JHIN AnswayD "ON Wiog
/, m §N
Q%\ \\ \n”mumo \%ﬁ :Aq paiajug Aa) Bleq \NQ\N\.MEQ § pamalnsy
/ VD J !, . ”
ns\ 7 \M”;Emn_ w u :Aq posseun\W/pPapioosy eleq o‘ﬁ\\x\w :eredg N E :Aq pajelsadQ
hoor | SSCT 85 [0S 'b¥ |LST'TCE 7 g [
D66l | 6T | S |ather | &Li1TE 7 % 16T
Q00T | 99T h'S | haker| vor e 7 g (S¢
hi'ot | . S5'T h's 4154t | 1hTCE 3 g SiL
0S'bi bh & _S!¢ | ¢bser | 05e'TE 3 % ¥rS
heor | 99°C ['9) | gapbt | 09€'TE 7 g arh
Ysbl | LAT 1'9 | Lower| Se1'tE| 3 g €€8
. g 0
oter | [S'C Mm\%,u Loh 6T | e TE 7 g 78
07 get" 0
T8l | ST 1'9 | bESeT | LT TE E g | 96h
00 bs'C L's |SSSHT| 9T CTE 7 7% \u\q
(urw) (99s) (sap (3) (3) 2poD apo) JoquinN
(s1e( puE [ENIU]) SUSUWOD y1duo] A30AT19( JO 9010, WySom ySomM uonpuoc) uonIpuo) [e1198
o[peoN - IN | SunL-qal | Sutpi-ad feuLy fentug 201A9( afexyoeg nun

490STLYD 1Pquny ApmS
Sunsa I, fypeuondunyg 10303(uioyny




27 ] (00/01/§ P21215132Y) 00-9Y0-JIYIA ANSWYD "ON WO
2y v . 4
:81eq v :Aq palaug Ay eleq K4 :8eq k4% :Aq pamainay
Y/ Uy : 4
=)1:0g | :Aq passauli\W/papioosy ele( vy :|)eq v :Aq pajelado

(yuawiwos yoseas ajep pue |eniul) Jaquinu jelas Aq pajlsi| ‘panunuod syuswiwo)

490STLYD Ioquny ApmS
dunsa, Aeuonoun g 1033[uiony



: 3o \ a8eq

(00/01/S p3215139Y) 00-9Y0-ITYN AusWayD "ON uLIo]

OQ\\\\H :8jeq

:Aq psuiopad dnjsg

Ansiwey/00-1£'ON PoyleN

:pemoj|o- POyl

(-o1@ ‘JoelUl "Bl

[eusjew Buibeyoed apnjoul 0} “10108{u| 0JNy 8y} jo uolpuo) jedisAyd

20920000

Jaquinp jeuas/al

Lc6yveNT Jaquinp feuas/ql

L-0€ .24 Joledipuj jenbig yeurels

pas( uswnIsy|

Jswn] J8JuUNo) YESE | ani4 pasn uawniisuj

Ansiwsyo/00-1€"0N POUIS

:pamol|o- Pouisy

:pamojjod POy

AnsiwByD/00- LE'ON POYIS

VL IE I el

:AlisuaQ uonnjos

LSHL1D

;18quinN [eLas/ql

060¢SYN' ‘JaquinN Jeuss/dl

LV ES 9jeos [enbig osyess

:pasn Juswnijsuj

18piooay Uey) Z1egyHS daydern :pas() Juswinisuj

AnsiweyD/00-1€°ON POy

:pamojjo4 poylspy

:pamo||04 POy

Asiwayn/00- L€ ON POUIsN

d90STLYD IoquN ApmS
3unsy ], Aeuonounj 10)(uromny




Il\ﬂl jo— a3eq

(00/01/5 P21315139¥) 00-9P0-JHAN ANSWYD "ON W0

vV

:8leqg

v/

:Ag paisjug Aey] eleQq

v/ | v (/

:a1eq

:Aq pamainay

vV

:e1eq

R 2%

:Aq passaulppaploday eleq

vV v/

:e1eq

:Aq pajesadQ

"JaquinpN [enas Ag paisi| aie sjuswwoy) °s}sa) Jo seues
siy} Jo ebed 1se| 8y} UO puno} 8q Aew SJUBWIWOD [BUOIIPPY ‘UWN|OD SjuBWWOY) 89S ‘panasqo abewep swog
‘abewep juaredde oN

‘abewep abexoed juedyiubis ou ‘uollpuod poob Ajaanejal u)
‘20Inap Buisodxa painjound si abeyoed

‘919Na8s
0] @jelapow woJj sebuel uonipuo) ‘abexoed jo Jahe| episul umolq ey} wolj Aeme psajoad sey J1aAe| apisino Jes|)d
‘abexoed jo 1no Buljje} woly ao1nep Jueaaid 0} pesojo pade)} uayj pue pausdo uasq sey abexoed jo puj

(1@ puE |eniu]) sjuswwo) feucnIppY Auy 1oy sapo)d

=4
=3

:S9p0H UOIPUOY) 3dIAa]

=d
=0

=4
=V

:s9po9H uonipuo) abexoed

‘suopluyag apod

H90STLYD :PqunN ApmS
dunsaJ, Lfieuorjoun g 103d3fulony




7] 7€ *3ud (00/01/S P219185139Y) 00-9¥0-ATAN ?EEU "ON U1,
Qk\\\ 91eqg I§§ “ :Aq passjug Asy eleq wﬁ\\\ ‘91eq >n pamainey
/7 wooz Jhopg /)7 T

\ \.%,mn_ / n>@mmmc~_>>\nm€oomm Bleq ~\ \\\\Mzmc %ul (Weo% :Aq pajesadQ
04 bl 09 £S5 |oeaby | 9ok le 7 0 $8Y

hé bl | oSy LS | 1a9br | 0%€ Ce 7 g | €99

veor | S9°¢ h'h |cchet | €1°CE 7 % ch

0oor | hs'U 08 | @LSbY | LoE'LE E 9% Qg

f06l | e5¢ | S | bendr| giree 7 g IS€
084! | Db b's | 41767 | 3SETE 7 g hos
o6l | DRE| LS |bthér | osIce 7 g | 9T
046! | Ih'C| L7 |eesbr | SLTLE 7 % ASb

orvor| dnc| 'S leshor|earve| 7 g | g

geor | 09| LS |eeose | chee| 2 g | Té

(urur) (095) (sqp) (3) 3) 3po) apoD JoquinN

(o1 pue jeniu]) s)usuuwIo)) yiduag AIoA1a(] JO 9010, Y3am ySrom uonipuo) uonipuo) [euss
S[pdN - 1IN | eunL-qlL | Suug-g4d [eut] [eniug Q1A agexoed nupn

q90SZLYyD :Idquny ApmiS

sunsay, Ayeuonouny 10333furony




%\a\\m Q\\\w\.ﬂ v

Y>3 Jrol s Yt

N T

27 P idd

vz

» )N Buwirr - NmM

T INl a8eq ) (00/01/S PaI1SISaY) 00-9Y0-JTAN ANSWRHD "ON WO
@25 g i Hapoio oyt ereq e N\@mo 3 ponarey
a0 -//- 3\?@ oot/ ew/ )] T 5T
/ aﬁﬁo :Aq paskalliWpep1008Y eleq ° .~\ «:\\”mﬁo § K\N :Aq pateladQ
U LA y
aror | ¢ht 09 léae by [XUTICE 7 7% €
zior | L9% Lo |tvher |carCe 7 g |hEl
P
abbl | 69 nlwb,u? Sohbt | LHE'TE 7 % LES
., a's

26l | SS | L5 |97p6T | QIXCE 7 g §95

Qo'oY DS ¥ €7 |oS 6T | hhT'¥E 7 % bbb

nior | €L°C 1S |ither | 1arce 5 g | @6

o/l 6l | LSZ h'? |iecsr |eshte 7 174 xov

gror | 99l 09 |€bhbT | NATTE 7 & LEC

a6l | Lh'T h'S |tshez | €bl ¥E 7 % Log
Yowor | o'k be lecesr | perce 7 ¢/ -2

() (095) (san @) 6)) 9poD 3po) ToquinN

(91e( pue [eniu]) suswWwo) y8us] K19a112( JO 90104 3o W3 uonipuo) uonipuo) jeuss

ajpeaN -IN | ouny-qlL | Subti-ad feury fenu 20149 ofexoed nupn

q90SZLYD :1aquiny ApmIS

gunsa, fyeuonouny 103d3furony




o o

o8eg

(00/01/S Pa12IsI3Y) 00-9%0-JTIN ANSULD “ON WHOJ

0“\\\ lb
ered

I
J\N&E :Aq pai

aju3 Ae) eleq

V) o

§ pomaiAeY

I/ ~o ao0Z/ Je 7 T77
\ / “mmwo W Mw :Aq pagsaul m/papioday eleqg \ \\\ \Smo MM‘M\ M YN&% :Aq pajelsdQ
v 14
gror | hSV G99 | ptbr | 19€°2E 7 g h9
ob'bl | AT Sh |htoew | bacre 7 74 INL/,
gb6b/ /16T h'D | bbEBT | ST TE 7 2% (bb
06 b1 09 T'S [|Xoh'¢T | hAlCE i/ % I€h
gcor | LAl €9 |lther | hsiCE 3 1% h€
veor | A Q9 |®h2b¥ | b CE 7 % T8
hitor | hol 0.8 |le2sr | TIhCE 7 % £96
hoor | a9 0'9 |oscsr |91 e 7 % (&
hao¥ gI'e ['9 |aob b |)SiCE 7 % L&/
/7% [0 sessz semiedo | v gy b5 |76h6r |0STCE 7 % col
\+gu<ssiuf o Udm ar_.«% oy
(un) (335 GaD ) ® ETR) 3poD ToquInN
(s1e@ pue [EnIU]) SHULWWOD) YSuag K12A19( Jo 9010 YS1oM ySom uonIpuoc) uonipuo) eles
9[peaN - 1IN | swnl- @l | Bumny-Jdd feulq [eniu] s01a0(] o8exyoed nun

q490S7LYD :1equiny ApmS

gunso 1, Ayfeuonounyg Jo03d3fuioiny



[ 3° %) %3 (00/01/S pa1aIsiSay) 00-9¥0-JHYN ANSwoy “ON UIog
DQ\\\\.\“ :ereq Q\@ “ :Aq palsjug Ae)) eleqg .\NQ\ \N\ Mﬁmo :AQ pamairey
w fu) oo 7 \%\\\ T,
\ 7 :91eq w ““ :Aq %ms_ MNV/PBpI1028Y eleq \ \ \ ereq R“ b :Aq pejesadQ
vV v \v4

w00y | SHT 1'7  |ssubv | S6€CE 7 g | 565

orar | ¢2°¢ | ¥ l|luseér | cicte 7 % LLh
Qo007 | VK 1" | €Lhbr | T CE 7 % st

900 | Sh¥ NE | pesor | agce 7 o/ 0979

Ta'bt 99 19 CToh 6T Seete 7 ¢ 6L

oSl | SS9 |9eheT | 69C CE 7 % 677

00'Q¥ Ss'G 29 'S A0S 6T | /St CE 7 %4 TTH

oo | SO Lh |6856T | LSEEE 2 ¢/ <!

THb/ X €9 |bscbr |MTLE k4 % hh

voor | ST | L9 |eerer |LrrCE 7 % LY
(urur) (99s) (sqD (3) (3) 3poD aPpo] JoquinN

(o¥e(g pue [enIu]) SHUSWIOY) yi8uag K19A1]9( JO 9010 BLFIEYTY LYY UoNIpuo) uonipuo) jei1as

9[p3N - 1IN | PwnL -l | Suubi-gg Jeury [eniu ooma( ogexoed nun

490S7LYD :IqunN ApmS

8unsay, Ayeuonouny 103fuiony




T[T Z %8 ) (00/01/S PR1a1S132¥) 00-9P0-JIIW Answay) “ON wog
=%/, \\ \Wﬁ.o §A® “ :Aq passjug Asy ereq %\N \RMEQ \\%n pomeInsH
Qa /e / <>

\ \ :81eq m M\ :Aq pagsaunpvpepiodsy eleq Q\\\\lnn,ﬁmo \&&%- N :Aq pajeladQ
xIor | S9°°C 6'S lgeebr | TEITE 7 %4 chh

F16! | 99 S'S |6aswr | areve E o bhl

h&bl | ALT 9% |eesbr |S2€TE 7 % LTT

266l | 09'C €'9 |bohix | LerTe 7 % ALk

PEbl | 64T b'S (AL | 99k EE 7 ¢/ S&&

&b ShT /"9 |9¢hbr | gevre £/ % S¢8

f&61 | T2'C ['$ | rhs ¥ | XU CE E % |99

910 | LET S | L1 | LelcE 7 ¢/ hesd

Tesl | FSE | €9 |lvasr | bieTE 7 ¢ | 999

hipt | 68 | 1'9 |ssedT |acsree| I g | §66

, () (935) GaD ® ® 3p0D 2p0) TRqUINN

(P1e pue [eniu]) sHusWWo)) yi8us K19A12( JO 20104 Wy3rom WM uonpuod uonipuo) [eles
o[peaN - "IN | ownp- L | Sumid-Jgg [eury Jeniuj 2a1a2(d agexyoed nun

g90S7LyD :Iquny ApmS

8unsa, yeuonounyy I03d3furojny




nﬂl a8eq

(00/01/S P21918139Y) 00-9Y0-JTAN ANSWYD "ON W10

Q&b “ :Aq palejug As) eleq

QY3 onc

.\\%B pamainey

G\: .\m.,uﬂmo w M .>n pagsgul mWpepI098Y eleq o&N\\Hs\\\“Qmm .(‘ﬂl\%\l :N,Q\M :Aq pajesadQO
ha ol | op' 09 |hhibr | TIH'EE 7 2% Lol
el | ST Ch |boabr | 28T CE 7 % XA
hl1ov | €5 S92 |eppbt | 6STEE 7 g olh
hLbl | €57 €5 |eLsbr | beeTE Ej % 894
&8 bl fhT TS |9LSsbr | Plrre E) % €69
o6l | &LE 95 |SSEBY | gp)CE 7 & |08
Yvor | UL €9 |2¢hbr | baT CE E %4 (0¥
co0r | She | h'9 |Lrowr |ogcee| F % 66
Shbl TLh €9 |easbr|Lat e 7 2% Shi
gTov | 04°€ |'9 | hssee | gce tE 7 74 (R A
T —— ahory | foupazo | x| whem | whem | uwompwo | vompwo | mues
S[peaN - IN | PwnL-Ql | Suund -4y feur] feniug so1aeg agexoed nun

g90SZLYD :lequny ApmS

Sunsay, fyeuonouny xojdRfuioyny




(00/01/S P2191S139Y) 00-9¥0-JHIN ANSWayD "ON W0

Jo Al a3eg

1
e/’ Im,wﬁn_ & m “ :Aq paisjug Aoy} eleQq a§ :ereq \§ pamainay
ar /i w,\v\%o\ - Tv7Y w o \X\&

\ y \”mmo :Aq Hessaul \Wpap102aY Bleqg = \\.\.M,Qmo §R / :Aq pajelsdo
Ne bl | IS'T 65 |xas6r| gogre 7 % KLY

&6 bl | €9 b5 |teser| giccg =4 % 76

ar'or | ALY LS |écebr| saice 7 % S&9

goor | s [ "9 |095'67 | cer Y€ 7 2 5%

2661 | bH'T LS | AT | (T CE 7 %% L7

voor |¥S'C ?'§ oSS by | eTEE 7 74 cse

g0y | 09 | A5 |orser |¥svriee 7 g | S

F6'b1 | 0L | DS |beser |eeree 3 ¢ Il

Yeor | oL | 9SS |iensr | sivee Ej & 667

go0r | 99 b's | €156 | 1peee| T % bl

(rur) (09s) (san @) (@) apo) 3poD JaquinN

(o1e(g pue [enIU]) SIUSWIWIO)) y18ua] K19A119(] JO 90104 W3 M WS1om uonipuo) uonIpuoc) jeL1es
a[paeN - IN | eunL-ql | Sumid-dd [euty fentug 0140 o8exyoed nun

g90STLYD Iequny ApmiS
Sunsa ], Aypeuondunyg I033fulony




“JU a7 afeq

(00/01/S PaIAISIZOT) 00-90-JHRAN ANSWY) "ON WO

LY

WYY o

;\lSn pamainay

:Aq paisyug Asy eleqg
r et 7]

LT

v :Aq peyesadQ

<

ﬂﬁ\xﬁs\\:
m “- :Aq[pdssaunppepiodey Bleq : :e1eq

N

22 o

ag'a? | €S &8 |hsabr | TSETE 7 g he D
900l | ILT w.&q LLELY | (p1°CE 7 %4 X&r
£S'6l | &H'C 78S |oser| A9C L 7 74 5¢&h
T&6l | (97 ('S |9¢s'6v | 71ETE 3 9 ey
reo0r | bh'E DS | hthot | 1T EE 7 %4 |8/
SCaY LSC 9 |9¢c6v | YEILE 7 1% eb?’
ogel | TS LS l|logger | SLhCE 7 74 114
996l | S 7 |as9'6r | €94°CE = v h&
eobl | LS S8 |ogher| citvre 7 1% 1¢e
Y96l | VAT | &G |evEbr | baite 7 g | oss
(sret pue o) swoune) G | e o | S| wsem | wdem | wonpwo | uompueo | s
apadN - IN | ownp-ql | Sumg- a4 [eut] feniyy s01aaqg a8edjoed nun

€90STLYD IaqunN ApmS
3unsy ], Ayeuondun, 1033furony




JU 3° ][ %84 (00/01/S P21915139Y) 00-940-ITYN ANSWYD "ON U0
>r U Yy v oy
:°reqg :Aq paisjug As)] eleqg K:)1:Tg| :Aq pamainay
P-4 Y/ v v (/
t“mx._mn_ ’ :Aq passaulipvpepioday eleqg v K:)1:1g| :Aq pejesadp

(Juswwo2 yoes ajep pue jeniul) Jaquinu jelss Aq paisi| ‘panuluod sjuswwWo)

€90STLYD :IdqunyN ApmS
Sunsa g, Ayeuondunyg Jojdaluroiny




Q\' Jjo 4] afeq

(00/01/5 passi3ay) 00-

9p0-JTYN ANsway) "oN uLiog

o Q\N\\V; :a1eq

Y T

:Aq pawiopad dnjas

Ansiwayo/00-L€'ON POYIBN :pemoliod Poyiaiy

(-o1e “JoelUl 9|

[eusew Buibexoed apnjour o} ‘10j08(u] 0INY 8y} JO UOKIPUO) [EdIsAUd

S209.0000 JJaquinn [eusg/ql

LeByveNT

Jaquuny |edes/al

1-0€.224 Joieaipuj enbig nauels

pasn Juswnsuy

Jauwll| JauNo) VYESE L anid

:pas() JuawnJlsu|

Ansiwayd/00-1€°ON POYISIN

:pBMO}j0d PoyIeN

Aisiway0/00- +€°ON PoYIBW

:paMO}|04 POUIBIN

:Alisuag uonnjos

LSLLLD “JequwinN feusg/ql

06029¥N1

Jaquinp jeuas/ql

LyYEsS ojeos lenbig oa)eos

:pas( juswiniisu)

18pi0day Leyd ZLEgHS dadeln

:pesq uawnijsyj

Ansiwayo/00- 1€'ON POYIB

:pamoj|o- poyle

Ansiway/00- L€ ON POYIBIN

:pamojjo4 oyl

d490STLyD Tquny Apmg
- 3unsy g, Hpeuondunyg 103R(uroyny




JTEEA A

(00/01/S Pa1215139Y) 00-9F0-JTIN Ansuay)) “ON Wiog

4%

:aje(]

R4

:Aq paisyug Asy eleq

YV 2/
:91eq

:Aq pamainay

k%

:aleq

v/

:Aq passaulp\N/pPapIooaYy eleq

vV v (/
:aleq

:Aq paresadQ

0} ejesopow woij sebues uonipuo) abexoed jo JeAe| episul umoiq oy} wolj Aeme pejeed sey lake| spisino Jes|)
-abeyoed Jo jno Buljje} woiy ao1Aep Jusaald o} pasojo pade} usy) pue pauado usaq sey sbexoed jo pul

‘laquinN jeues Aq paisy| aie mEmEE_oO "SS9} JO seues
siy; Jo ebed 1sk| 8} UO PUNO} 8¢ ABW SJUSWIWIOD [EUOIIPPY "UWN|OO SjuswWWo) 88s ‘panesqo abewep awos
‘abewep jusiedde oN

‘ebewep sbexoed yueoyiubis ou ‘uolpuod poob Ajsanelal uj
"aoinap Buisodxe painjound si abexoed

(e1e@ puk [BRIU]) SluswWO) [euolippy Auy 10} sapo)

=4
=3

:S9p07) UOljIpuo) aoinaQg

=d
=0

=d
=V

1s9pos uonipuo) abexyoed

d90STLYD :Ioquny ApmS
dunsoJ, fjeuonduny 1033furony

‘suoljiuyjag apo)



: VL s 4w
TG A iy Sl sgrt - A

_ T jo g 98ed (00/01/S Pa121s139Y) 00-940-JTYN ANSWAY) "ON WO

zt/$ \v&\r\w“

QQ\ , \ 9leg %% 7/~ :Aq paisjug £a) eleg Qb\ 4\NM¢EQ g pamainsy
Ww/z/ VoY) Y/ oY,

\ \ \“WED QW\MV\ &Qmwwm:“_ N/PBPIoJaY eled ° \ n:\\N\ :81eq § mw “W :Aq pejesadQ
pebt | hh'r | TS | asger| /12ore 7 V| i
0F%b6l | SST | @9 | bl | Lhi'TE 3 v LS
hior | Atr | €9 | aspuv]| LrTtE 7 Y ooll
a0 | 9S°( m.m 9 ST | ho€'CE 7 ¢ stb
6%l | 657 ["D | bihor| LbI'TE 7 % hTX

~cor| A0 1S | (hhér | TSI'YE 7 g hS9)
ool | (8 | 'h LSEGLT | TTUCE =4 g L8
G10Y | 99 | CT'D |¥swer|HLlee =4 12 Qg
a4l en'’ ['9 | Isasr | osr e 3 & €SE
&\m\w
L) 19 m\gm Obh'bY | bsETE 7 g Lel
(ww) (09s) (san (3) (3) 9po) 9poD JoqunN
(eI pUE [ENIU]) SHUSWIWOD) y18usy A12A1j2( JO 20103 WS WSoM uonIpuo) uonIpuo) [el19S
O[podN - IN | PWiL-(L | Suunj- . Jeulg Jeniug o1 ageyoed nupn
490SZLyD IoqunN ApmS
Sunsay, Ayeuonouny 10)9furony




I 0 TF 9% (00/01/S P2391SI39Y) 00-90-THAW ANSWYD “ON wio]
X/ : /
0%\ \ tmzmo %& “ :Aq paiejug Aey eleq | Q&N\Nmmﬁo \§ PoMBIASY
©w/2/7/ 9 rvp 1 0e0Z/RYW /T TITVO
\ \ :a)eq 4\\ M :Aq pasgaulp/paplooay eled \N“mamn_ . aal,l\\y/ é,? :Aq pejelado
<ior | ST | &5 |LLhwr |TYTLE 7 Y | Lhot
. . . ¥/ o/
rSselr | 1S b7 | 196z | coece E ¥
or'or | 9h'C h'9 | xenr'bt | gar'Te K] Y hhal
10 | €Y 3 | benbr | okt ¥E 7 4 Lao/
Toul | GAT | 0'S |LhsbT| hereE 7 \ IR
FLbl | RST | L9 | seswr| gsvoee 3 y |&T
hs'et | _S¢e° 7 o9 (Th T | shiee 7 v Xhol
goar | 65T €' | bohbr| 18TLE 3 y €81l
ha'sl | a2 | 9k |esrer| hscre| 3 Y 16 1
of'bl | LST | 99 |bansT| bbire E Y | LEl
(urur) (09s) (sqp (3) (3) 3po) 3poD JoquinN
(91 pUE [ENIU]) SHUSWWO)) y8ue K12A19(7 JO . 9210 Wswm ySom uonipuo)) uonipuo) euss
o[pedN - 7IN | ownL -l | Suung- gy Jeur] Jernuy 9019 o3eyoegd nun

d90STLYD :1aqun) ApnyS

3unsa I, Heuonoun g 103(uiony




+2qwnu fuoim - um

g en)ly

SASBGE K> Sps i L

TJ7 30T g 98d , (00/01/S Pa1ISI3aY) 00-9Y0-ATAN ABSULRYD "ON WO
QQ\ V\\ Mmﬁo §Q “ :Aq passjug Aey Bleqg DQ\ ﬁzmo - :Ag pameinay
w0/ 215 r\&w\we L7747 2
\ \ :oreq :Ag passauy WWpepiooay eleq / \“an_ g\ﬁ! :Aq pajeisdQ
N6l | HI'T L'h |sessr| ITTTE 3 Y 659/
Q.N\W\\..m.
D86l | O1E | TFH orsbr| 29T CE a VY | 6L/
L'h wm
“asl | LEh bb |zsopr | hLETE E 4 bt ol
wlafs 78
noor| €E€E | hS | nrer | —sere 7 ¥ lhol
ym 240 CE

16°b1 oS’ S92 |goyer | bre-xe 3 Y <bll

hoe! | 83T &5 | leser |LeT L 7 4 £99/

2961 | bhw | S'9 | 1ever| Thove 7 y | Tl

a4l | TS'T LS |hts b¥| aAeTE E Y <hll

Debl | LS5 8% |oeher| 181°¢E 7 4 Lias

20T | ST 0's | A&7 br | bth'EE 7 Y /S
(wu) (99s) (sqp @) (3) apoD 3poD JaquinN

(e1R(7 pUE [ENIU]) SHUAWUWIOD) “yrdusg K19A1[9( JO 90104 Srom wySom uonIpuo)) uonipuo)) [elss
SIpaaN - IN | OWIL- QL | Suund-Jd [eut feng 22143 adeyoed nn

490STLyD :pquny ApmS
dunsay, feuonouny J103d3furony




37Ty 98d (00/01/S PR19ISI39Y) 00-9Y0-JTAN ANSUIyay"ON WO
o2/ 2//$ \N&E . A
\ :oreq :Aq paisjug Aay} eleq L7 N\ Mﬁmo Aq pamainey
A4S %ﬁ\ i . QQN\\ &
e1eq :Aq pagsaul pWpepI09aYy ele( — ¥jeq

|74

-

el | 8hY 0'9 | Los'bt| IstEE 7 v |0l
Ll | LS €9 | lhe by | 0saTE E/ ¥ Lhll
hoor | 9 l's | teger | Itate 7 v acal
bl | 5T LS | 1ahbr | DOTTE 3 ¥ clo/
bbbl | AS'T 0'9 | &tebr | A€1XE F K ¢ N
oror | hh'T 09 |€oLbt | nae TE 3 ¥ /Sal
arl | os'C $'9 | (esbt | bavTE 7 V | spa/
L6l | 29T b | ether | 41 TE E 2 2Ahll
S84l | 9T | €14 |9ther| ocrrs El Y L29(
noor | €A'C &5 | bLhbr | LeErXE E ¥ Lall
@) @) ) ® @) 3P0 ) ETN
(ere pue [eniu) SIUSWIWIO)) ysus] A10A10(] JO 20104 WS wep | . vompuoy | uompuod [eLIoS
o|peaN - IN | sunL-ql | Suuni-dd [euLg [eng ao1aa( adeyoed wun

g90STLYD :IequinN ApmS
gunsa ], Ayfeuonoduny J03dfuroIny



Jo

I3 adeg

(00/01/S Pa191s139Y) 00-9¥0-JAIN ADSWSYD "ON U0

i/
ada/z/ E _
\ / \Nmﬁo §.§ :Aq paeusg As) BleQ QQ NN mﬁmo §n pamainay
/s vor/ he L JTVY . :

\ \"mﬁmo w m &@wwmczivm?oomm 153\ :T¢| 03&\ :\\“Mu\mo %H N v _ V :Aq peyesedQ
90 'ar 29T LS | gphbr| veite 7 Ul 9NGal

DE 6! 64T X9 | rser |L3TTE 7 v S5l

ator | b£°C EL | eehbr | SSTTE Ej ¥ bLI

a6l | bl T QL |leh'bT | LI'CE 7 tf LAl

hoor | Ss'T S'S |TLher | ShT e 3 Y hh

gTor | 99T TS |Lokhér| ITI°TE 3 ¥ hoil

dror | ehr | L |esewT| hliUTE 7 v oal

arrot | 9HST L'S |oeswee | LigcE 7 4 a19(

Ab'bl | LST O¢C | (AALT | Abl-Tg 3 Y 610/

bl | AT | S | Leher | poivee 7 ¥ |2&l

() (335) (sqD) ® €) 3p0) apo) TqUInN
(91 pUe JenIu]) SJUSUIWO)) yi8us] K13A1p9(T JO 90104 ySom W3m uonipuo) uonipuo) [eusS -

S[peoN - IN | ownL -l | Sumn-Jd [euty lentu] 201A0(] a3exyjoed nupn

G90STLYD :Iequuny ApmyS

gunsa ], Ayeuonduny 10333furony




J\luo P 28eq

/., (00/01/S PR191S139¥)  00-9+0-JHAW ANSWYD 0N W0

Y Y a

%&h “ :Aq paisjug Aa)} eleq

o

AQ pameiney

|
Q\N\\NMWQ % \,MM _@’mmcz\s\vm_&oomm eleq ovqw\\mv\\_wuwo = n% :Aq pajeiadQ
Tebr | TS'T | A |eLswr| 1bTEE 7 g, LNt
441 | LST TS | Lhoer | SS5EXE 7 J hS8
otbl | €A'T &' | 4asor | h2l'XE 3 4 el
9561 | 55°C L'§ |@a9br | jLTCE 3 4 esll
L bl | 95 Q9 169°bT | 64€°TE 3 Y bsll
webl | anr | €9 |voser| chere 7 v |¢sol
<vor | 95t b | osswr | €LTTE E v Anil
Thbl | €5 ot | aseer | &nre 3 ¥ AlLal
bbbl [ E /97 |énsbr | 19T CE Ej Y QhO/
oot | TTE L9 | €eevT | calce 3 V Eadl|
T S— aherr | Kowpdro | swed | wpem | whem | wompwo | wompmo | s
9[paN - IN | sunp-qglL | Sumig- g4 feuty feniuy ao1A9( ageyoeq nup

g90SZLyD 1equny ApmS

Sunsay, Ayjeuonounyg 103d3fuiony




d| o8ed

G Hod/1gs voeoy>

vis yp; o ",
(\\»NN.E%.N.‘W\& \cw‘\\n_

(00/01/S Pa1215139) 00-9¥0-JHAN ANSWYD "ON W0

@ \\“\\ih} 8leq

% % “ _ :Ag pasajug Ay Emn_

Y S0

§umam.>mm

o7 /2 ~o Peez/ "eli]Z]
\ @%,mo %\ @wwwms_;\vm?oomm eleq a 4 :o1eqg _3@@”\!/ S\@.OQ :Aq pajesadp
7961 | SP7C | S |USbT | i€ ¢ EJ v hiL
286l | ST | S'S |hhser | d9T ¢ 7 % %%
od6l | LhT | LS |gen4r | hé€ te 7 a FET
661 bh't ' | 90T | aseTe 7 a hag
ho'ov 19°C ['9 beebr | Ssel e 7 ¢ | €
%\Q\\h
bbbt | e EogPl Lendr | sET e ) d 214
a's Im
bl | TAT &S | pespr | THTTE 7 B hTa/
oh'bl 65°C ]9 sesbr | hHhE'TE 3 -2 )€
orov | LT &'s ars'br | ZI1E€¢E 7 ", 9EL
7arbl | g9C /¢ |oesyr | LaTTs 7 DX /L
() @3s) G 6) @) 3P P00 ToqUInNy
(e1e(] pue [enIU]) s}USWIUIO)D) y18uo KI9AT[9( JO 9010,] ySom ySom uonipuo)) uonipuo) [euss
S[PN - IN | Quny-dlL | Sumg-ddq feurq feni ao1aeq aeyoed nup

!

q90SZLPD _qunN ApmS

sunsay, fyreuonoun g x03dafuroyny




J7 30 7q7 3%ed (00/01/S Pa1ISI39Y) 00-9P0-ATYW AnSWway) 'ON LI

Q\\ “\\\h,.mumn_ \»NQ% “ :Aq paiajug Aey vleqg A«Q\N\ /_m;mo _ §m?&>mm

oo/ 75 s [*oZ 777 " -
:areq wmwS_ NVP8pi1023y eleq K=1:Tg :Aq pajesado

v

266t | h7'T €% |o¢swer | (TETE 7 % St
_ () %) saD @) @) 3po) 3po) ToquinN
(91 pue [enIu]) SJUSWIWIO)) y1dua] KI9AT[9( JO 20104 1ySom 1ySom uonipuo)) uonipuo) [eLIag
9IPAN - 7IN | ounp-ql | Suun-.gq [eulg lentuf dnAsg adexyoed nn

490STLpD :1equnN ApmS
sunsay, Ajifeuonouny 1o3fuiony




7730 T J] %% (00/01/S P21915139Y) 00-9P0-HTYN AnSuroy) "ON ulio]
vz v v
v :@)eq v :Aq palsyug Aay ejeqg v :|1eq v :Aq pamainay
v :oreq ZY :Aq passaulp/pPepiooay eleq vV k=) 1 -Tg| :Aq palesado

(Juswiwod yaea ajep pue |eijul) Jaquinu jelas Ag palsi] ‘panuijuod sjuawiwo)

490S7LyD :IdqunN ApmiS
- 3unsyy, Ayeuonounyg J0)Rfuopny




Appendix E. Summary Spreadsheet



Autoinjector Functionality Testing

tudy Number: G472506B

ests performed: 5/10/00 to 5/12/00

Sequence
Number

OONOONHAWN -

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Date

10-May-00
10-May-00
10-May-00
10-May-00
10-May-00
10-May-00
10-May-00
10-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00

11-May-00 -

11-May-00
11-May-00
11-May-00
11-May-00

Data
Sheet
Page

Number

3of4
30f4
30f4
30f4
3ofd
30f4
30f4
3of4
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
4 of 11
4 of 11
4 of 11
4 of 11
4 0of 11
4 of 11

4 of 11

4 of 11
40of 1
4 of 11
50f 11
5 of 11
5 of 11
5of 11
5o0f 11
5 of 11
5of 11
5of 11
5 of 11
5 of 11
6 of 11
6 of 11
6 of 11
6 of 11
6 of 11
6 of 11
6 of 11
6 of 11
6 of 11

Solution Density 1.0046 g/mL
Unit  Package Device Initial Final
Serial Condition Condition Weight Weight
Number  Code Code (9) (9)
895 B E 32.361 29.606
78 B E 32.381 29.591
42 B E 32.245 29.480
114 B E 32.435 29.708
509 B E 32.090 29.338
622 B E 32.154 29.414
894 B E 32.276 29.543
930 B E 32.347 29.598
92 B E 32413 29.678
5 B E 32.182 29.457
954 B E 32.275 29.533
226 B E 32.150 29.429
504 B E 32.358 29.618
381 B E 32.218 29.479
310 B E 32.307 29.578
43 B E 32.183 29.433
663 B E 32.360 29.601
285 B E 32.406 29.680
589 B E 32.124 29.377
307 B E 32.193 29.457
737 B E 32.266 29.493
202 B E 32.452 29.721
290 B E 32.161 29.421
999 B E 32.244 29.510
568 B E 32.218 29.466
539 B E 32.247 29.495
734 B E 32.183 29.427
931 B E 32.122 29.369
102 B E 32.250 29.496
187 B E 32.151 29.400
81 B E 32.162 29.386
967 B E 32.412 29.677
829 B E 32.416 29.648
34 B E 32.154 29.427
431 B E 32.144 29.402
991 B E 32.265 29.399
609 B E 32.369 29.624
64 B E 32.361 29.629
27 B E 32.227 29.489
44 B E 32.236 29.359
12 B E 32.359 29.589
922 B E 32.251 29.504
. 669 B E 32.269 29.496
679 B E 32.225 29.492
600 B E 32.306 29.588
325 B E 32.226 29.473
477 B E 32.313 29.476
MO = odate due 4o wshumed‘/opemhr ercor
&°

o |

FF -
Firing
Force

(Ibs)

5.3
6.0
5.5
6.4
5.1
5.6
6.0
6.5
5.9
57
6.7
5.7
5.9
5.5
5.0
4.4
5.9
5.8
5.9
54
6.0
6.4
5.1
6.3
57
5.0
5.9
6.0
5.9
6.1
6.0
5.0
6.0
6.3
52
6.4
4.5
6.5
5.7
6.3
47
5.6
6.1
6.1
5.6
6.1
6.2

TD-

Time of -

Delivery
(sec)

3.00
2.58
2.67
2.60
2.73
2.42
2.47
vD
2.60
2.48
2.41
2.46
2.46
2.58
2.54
2.65
2.50
2.60
410
2.47
2.66
2.57
273
2.56
2.55
2.69
2.67
2.43
ND

3.18
2.60
2.64
2.64
2.47
2.60
2.91
2.64
2.54
2.58
2.83
2.65
2.55
2.55
2.66
2.45
2.46
2.68

NL - VD - Volume
Delivered = (Initial
Needle ) .
Length ngght - Fmgl
Weight)/Density
(mm)
mL

19.16 2.74
19.98 2.78
19.98 275
20.32 2.71
20.10 274
20.26 2.73
19.68 272
19.90 2.74
20.38 272
20.20 271
19.90 2.73
19.80 271
19.96 2.73
19.68 2.73
20.00 2.72
20.32 274
19.94 275
19.80 2.7
20.02 273
19.88 272
20.28 2.76
19.70 272
20.14 273
20.00 272
19.82 2.74
19.90 2.74
20.12 2.74
20.26 274
19.82 2.74
20.04 274
20.04 2.76
20.14 272
20.32 2.76
20.36 2.71
19.90 2.73
19.98 2.85
19.90 273
20.28 2.72
20.02 273
19.92 2.86
20.00 2.76
20.00 2.73
19.56 2.76
19.02 2.72
20.06 2.7
20.06 274
20.20 2.82

Y 76
T



101
102
103
104
105
106
107

11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00

. 11-May-00

11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00

6 of 11
7 of 11
7of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
8 of 11
8of 11
8 of 11
8 of 11
8 of 11
8 of 11
8 of 11
8 of 11
8 of 11
8 of 11
9 of 11
9 of 11
9of 11
9 of 11
9of 11
9 of 11
9 of 11
9of 11
9 of 11
9 of 11
10 of 11
10 of 11
10 of 11
10 of 11
10 of 11
10 of 11
10 of 11
10 of 11
10 of 11
10 of 11
3of17
3of17
30f17
3of17
30f17
30f17
30of17
30f17
30of17
30f17
40f17
4 0f 17
40f 17
4 of 17
4 0f 17
40f 17
4 0f 17
40f 17
40of 17

595
998
666
834
661
835
885
470
227
149
443
728
145
929
201
801
693
408
410
920
197

19
299
411
705
352
667

15
685
966
278
550
321

246
293
181

485
282
634
254
292
279
228
866
905
797
722
334
427

37
538
853
284
447
645
315
819
852
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32.395
32.276
32.319
32.127
32.282
32,238
32.466
32.287
32.365
32.326
32.182
32.323
32.267
32.330
32.269
32.186
32.276
32.339
32.259
32.286
32.482
32.241
32.215
32.292
32.252
32.288
32218
32.283
32.165
32.318
32.308
32.189
32.213
32.403
32.478
32.132
32.216
32.316
32.266
32.141
32.352
32.252
32.404
32.400
32.024
32.473
32.282
32.194
32.436
32.141
32.422
32.354
32.208
32.294
32.358
32.234
32.207
32.214
32.416
32.174

29.655
29.399
29.621
29.517
29.541
29.476
29.674
29.499
29.530
29.569
29.328
29.594
29.562
29.627
29.486
29.355
29.576
29.573
29.493
29.608
29.744
29.513
29.431
29.524
29.520
29.550
29.484
29.560
29.379
29.572
29.562
29.328
29.430
29.650
29.690
29.396
29.474
29.586
29.516
29.377
29.654
29.511
29.666
29.570
29.300
29.744
29,535
29.435
29.708
29.304
29.725
29.449
29.493
29.553
29.592
29.532
29.416
29.402
29.675
29.456

6.1
6.1
6.3
55
5.1
6.1
5.9
6.3
5.6
5.5
5.9
6.1
6.3
6.4
6.3
5.6
52
5.3
6.5
4.2
6.0
5.9
5.6
5.6
5.4
5.6
57
6.1
5.7
5.9
59
5.8
5.5
6.2
5.7
6.2
5.6
5.1
5.6
58
58
6.0
5.1
6.3
5.3
5.1
59
5.1
5.5
6.2
53
5.5
5.7
4.5
6.0
6.0
5.9
58
57
57

2.45 20.06
" 2.89 19.74
3.58 19.32
2.38 20.16
2.62 19.88
2.45 19.86
2.49 19.88
2.60 19.96
2.74 19.84
2.66 19.18
2.65 20.12
3.40 20.28
472 19.48
2.45 20.00
2.72 20.22
2.78 19.60
2.48 19.88
253 19.74
2.53 20.14
2.52 19.38
240 20004
2.66 20.08
2.70 20.32
2.70 19.98
2.60 20.36
252 20.00
2.49 19.96
252 20.08
2.76 20.10
2.63 19.98
2.51 19.96
2.46 19.62
2.57 19.98
2.55 19.66
252 19.30
2.57 19.88
2.49 20.34
2.61 19.82
2.48 19.58
2.71 20.06
253 20.30
2.46 20.12
2.58 20.08
2.60 19.72
257 19.98
2.61 19.92
2.29 19.66
2.63 20.08
2.54 19.76
2.58 20.20
2.64 20.40
2.50 19.84
2.45 19.78
2.58 19.86
2.59 20.00
2.58 19.18
3.03 20.12
2.63 19.86
2.51 20.18
2.47 20.04



108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

142

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00

40f 17
50f17
50f17
50f17
5of 17
5o0f17
50f 17
5o0f17
5of 17
50f 17
50f 17
6of17
6of17
6of 17
60f 17
6of17
6of 17
60of 17
6of 17
6of 17
60of17
7 of 17
7 of 17
7 of 17
7 of 17
7 of 17
7 of 17
7 of 17
7ot 17
7 of 17
7 of 17
8of17
8of 17
8of 17
8 of 17
8 of 17
8of 17
8of 17
8of 17
8of 17
8of 17
90of17
9of17
9of 17
9of17
9of 17
90of17
90f17
9of 17
9of 17
9of 17
10of 17
100of 17
10 of 17
10 of 17
100of 17
100f 17
100of 17
100of 17
100of 17

455
300
757
341
752

404

73
941
735
390
361

82
171
825
386
412
898
442
789
131
448
972
314
276
614
574
981
242
405

93
113
303
186
212
850
280

29
324

66
506

91
273
823
368
463
897
320
252
301
882
686
957
621
468
751
337
814
336

346
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32.509
32.307
32.266
32.208
32.266
32.159
32.259
32.418
32.226
32.291
32.211
32.405
32.261
32.290
32.423
32.427
32.301
32.270
32.348
32.194
32.361
32.293
32.290
32.242
32.183
32.288
32.249
32.324
32.224
32.298
32.370
32.128
32.242
32.224
32.157
32.168
32477
32.209
32.215
32.312
32.526
32.143
32.346
32.234
32.289
32.396
32.193
32.336
32.387
32.264
32.359
32.292
32.108
32.195
32.345
32.322
32.202
32.310
32.199
32.361

29.803
29.471
29.508
29.498
29.574
29.429
29.504
29.567
29.514
29.554
29.494
29.749
29.544
29.525
29.693
29.563

29.445

29.534
29.600
29.458
29.495
29.542
29.402
29.563
29.444
29.540
29.529
29.644
29.467
29.549
29.594
29.395
29.506
29.497
29.441
29.434
29.796
29.417
29.467
29.570
29.791
29.299
29.604
29.519
29.550
29.674
29.429
29.520
29.656
20.382
29.613
29.590
29.379
29.470
29.611
29.506
29.487

29.615.

29.459
29.472

5.8
5.6
5.7
6.1
6.2
55
57
6.0
6.0
5.1
6.0
4.8
4.6
5.8
5.1
5.8
6.2
586
5.7
4.8
6.0
57
5.7
6.2
54
6.1
6.0
5.5
6.4
6.1
57
5.5
6.4
54
5.0
57
5.6
4.6
5.4
5.3
5.3
5.8
3.8
5.9
5.3
59
54
6.3
51
6.2
5.4
5.7
5.3
5.2
5.6
5.6
5.8
51
6.0
4.1

2.56
2.84
2.50
2.53
2.50
243
2.66
2.56
241
2.58
2,63
4.14
2.61
2.66
2.62
247

2.60
2.52
2.31
272
2.70
2.62
247
2.63
2.46
257
2.37
2.60
2.39
2.46
3.24
2.58
2.57
241
2.50
2.56
2.65
2.60
2.58
2.58
2.86
2.55
243
2.57
232
283
2.55
2.56
2.7
2,53
3.74
3.06
2.67
2.63
2.76
2.60
2.55
250
279

20.04
19.86
20.20
20.26
20.38
19.96
20.10
20.12
20.16
19.90
20.14
19.46
19.98
19.72
20.14
20.02
19.78
20.28
20.24
20.24
20.20
19.64
19.14
20.02
19.70
19.96
19.52
19.54
19.96
20.18
19.58
20.06
19.94
19.98
20.00
19.96
20.06
19.66
19.54
20.20
20.34
19.84
19.88
19.96
19.60
19.98
19.84
19.82
20.14
19.92
20.36
20.36
19.60
19.82
19.44
19.74
19.74
20.08
20.28
19.80

16

5/5)oe

2.69
2.82
2.74
2.70
2.68
2.72
2.74
2.84
2.70
272
2.70
2.64
2.70
275
2.72
2.85
. 2.84
2.72
274
2.72
2.85
274
2.87
2.67
273
274
271
2.67
2.74
274
2.76
272
2.72
27N
2.70
272
2,67
2.78
2.74
2.73
2.72
2.83
2.73
270
273
27N
275
2.80
272
2.87
273
2.69
272
2.7
2.72
2.80
2.70
2.68
2.73
2.88
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00
11-May-00

100f 17
110f 17
11 0f 17
110f17
110f 17
11 of 17
110f 17
11 0of 17
110f 17
110f 17
11 0of 17
12 0f 17
120f17
120f17
120f 17
12 0f 17
120t 17
12 of 17
120of 17
12 0f 17
12 of 17
13 of 17
13 0of 17
130f17
13 0f 17
13 0of 17
13 of 17
13 0of 17
130f 17
13 of 17
13 0of 17
14 of 17
14 of 17
14 of 17
14 0f 17
14 of 17
14 of 17
14 of 17
14 of 17
14 of 17
14 0of 17
150f 17
150f 17
15 of 17
150f 17
15 of 17
15 0of 17
15 0f 17
150f 17
150f 17
150f 17
16 0f 17
16 0of 17
160f 17
16 of 17
16 0f 17
16 of 17
16 of 17
16 0f 17
16 of 17

98
653
416
612
694
620
564
287
681
890
342

207

68
725
492
816
134
136
658

41
466
861
313
702
155
409
822
362
862
945
170
109
563
935
343
794
286

97
701
376
545

87
889
375
860
571
167
978
176

16
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49
496
860
883
420
522
715
351
291
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32.195
32.150
32.306
32.316
32.467
32.180
32.401
32.268
32.189
32.280
32.218
32.117
32.233
32.446
32.279
32.316
32.426
32.286
32.233
32.265
32.317
32.242
32.380
32.168
32.175
32.129
32.335
32.078
32212
32.247
32.247
32.481
32.221
32.294
32.349
32.307
32.305
32.183
32.239
32177
32.120
32.124
32.316
32.334
32.481
32.239
32.307
32.242
32.469
32.131
32.323
32.296
32.267
32.216
32.185
32.300
32.350
32.241
32.202
32.178

29.420
29.406
29.566
29.586
29.853
29.290
29.646
29.531
29.308
29.554
29.490
29.280
29.542
29.698
29.491
29.557
29.698
29.565
29.531
29.483
20.516
29.385
29.598
29.290
29.424
29.310
29.620
29.344
29.490
29.510
29.408
29.726
29.481
29.542
29.573
29.615
29.587
29.321
29.467
29.362
29.313
29.258
29.459
29.594
29.746
29.527
29.573
29.348
29.733
29.282
29.461
29.555
29.539
29.497
29.407
29.466
29.597
29.519
20.464
29.426

ND = ro dota due + mshnmen‘i/o,oem-l-or errar .
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5.6
57
47
5.6
6.6
6.5
6.0
5.6
55
vO
6.1
4.4
5.4
5.0
4.9
6.0
6.0
5.9
4.9
5.5
5.8
44
6.0
57
47
6.1
6.1

5.8

6.0
5.2
5.5
6.1
6.4
4.8
5.6
6.2
6.1
57
6.2
6.0
6.0
6.6
6.7
5.9
5.8
58
5.9
6.4
5.8
57
6.1
5.7
6.1
57
6.1
6.1
5.5
5.4
5.4
6.5

2.57
2.52
2.51
2.63
2.55
2,52
2.68
247
2.66
2.55
2.56
2.70
2.51
271
2.57
2.65
2.53
2.44
2.61
2.69
2.60
3.7
3.52
2.81
2.40
272
2.62
2.70
242
2.65
244
4.41
3.07
2.56
2.53
2.40
272
2.65
245
246
2.63
3.97
2.64
2.53
2.56
243
2.56
2.53
2.66
2.70
2.63
2.59
2.58
2.51
247
2.66
2.49
255
2.66
249

20.06
20.24
20.20
19.90
20.18
19.48
19.78
20.26
19.84
20.06
19.84
19.66
19.98
20.34
19.82
20.14
20.14
20.14
19.74
20.22
20.00
19.80
19.94
19.72
20.00
20.24
19.96
19.64
19.80
19.96
20.02
19.98
19.50
20.02
20.08
19.94
20.04
20.22
20.00
19.52
19.32
20.16
19.82
19.82
19.78
20.06
20.06
18.94
20.04
20.20
19.84
20.06
19.82
20.20
19.52
20.24
19.50
20.14
20.06
19.96

2.76
273
273
272
2.60
2.88
2.74
272
2.87
2.7
272
2.82
2.68
2.74
2.78
275
272
2.7
2.69
2.77
279
2.84
2.77
2.86
274
2.81
2.70
2.72
271
272
2.83
274
273
274
2.76
2.68
27
2.85
276
2.80
2.79
2.85
2.84
273
272
2.70
272
2.88
2.72
2.84
2.85
2.73
2.72
2.71
277
2.82
2.74
2.7
273
274
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228

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

11-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00
12-May-00

16 of 17
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
3of 11
4 of 11
40f 11
4 of 11
4 of 11
4 of 11
4 of 11
4 of 11
4 of 11
4 of 11
4 of 11
S5of 11
5o0f 11
50of 11
50f 11
5o0f 11
5 of 11
5 of 11
5of 11
50f 11
5o0f 11
6of 11
6of 11
6 of 11
6 of 11
6of 11
6 of 11
6of 11
6of 11
60f 11
6 of 11
7of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
7 of 11
8 of 11
8 of 11
8of 11
8 of 11
8of 11
8 of 11
8of 11
8of 11
8of 11

1
137
353

30
876
654
824
925

1100

1157

1114

1137

1191

1183

1042

1028

1141

1007

1044

1012

1047

1151

1017

1142

1072

1068

1192

1041

1029

1079

1059

1187

1067

1146

1045

1051

1163

1013

1036

1147

1062

1182

1019

1016

1002

1194

1144

1167

1179

1055

1056

1128

1040

1074

1166

1057

1159

1153

1113
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32.257
32.359
32.280
32.178
32.222
32.152
32.197
32.304
32.227
32.147
32.071
32.149
32.394
32.281
32.145
32.258
32.174
32.240
32.208
32.303
32.222
32.429
32.181
32.340

- 32.042

32.237
32.329
32.042
32.374
32.266
32.221
32.237
32.170
32.179
32.289
32.386
32.136
32.206
32.071
32.090
32.251
32.174
32.194
32.317
32.114
32.121
32.245
32.179
32.255
32.287
32.139
32.103
32.261
32.118
32.273
32.343
32.399
32.271
32.164
32.358

29.501
29.490
29.651
29.452
29.357
29.441
29.419
29.576
29.490
29.400
29.350
29.409
29.659
20.499
29.421
29.538
29.547
29.489
29.482
29.618
29.477
29.684
29.470
29.574
29.281
29.521
29.608
29.291
29.657
29.520
29.535
29.479
29.420
29.423
29.531
29.703
29.398
29.481
29.331
29.341
29.507
29.427
29.441
29.576
29.393
29.407
29.472
29.437
29.488
29.529
29.448
29.393
29.549
29.398
29.540
29.562
29.691
29.606
29.467
29.647

5.8
4.3
6.1

4.1
5.1
6.1
5.3
6.3
6.0
5.2
6.0
4.6
6.3
6.0
6.7
5.0
5.8
6.4
6.4
5.8
5.0
5.8
5.7
6.5
5.8
6.5
5.4
4.9
47
47
5.8
5.3
5.9
6.8
6.0
6.0
57
8.7
6.3
6.0
5.5
5.0
57
5.7
5.2
55
5.0
5.8
6.2
57
6.7
6.1
7.0
44
6.3
6.0
5.7
6.8
5.2

2.55
2.61
243
2.66
2.81
2.64
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32.340
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STATISTICAL ANALYSIS SUMMARY

Testing at Battelle on 299 MA Autoinjector pens from manufacturing lot 8M1511
produced four functionality-related measures for each pen. Specifically,

1. Firing Force (recorded in pounds);
2. Time of Delivery (seconds);

3. Needle Length (millimeters); and,
4. Volume Delivered (milliliters).

The procedures by which these measures were collected are reported elsewhere. The
data were extensively reviewed for data entry accuracy (the details of which are also
reported elsewhere) and electronically transmitted as a Microsoft Excel 97 file (Data
Record.xls). Open Database Connectivity (ODBC) compliant procedures were used to
electronically extract the data directly from the Excel file into SAS 8 (i.e., no file
conversion or re-entry) for analysis purposes.

Figures 1 through 4 present frequency histograms of firing force, time of delivery,
needle length, and volume delivered, respectively, observed for the 299 pens.
Superimposed on each histogram are three red vertical lines indicating (from left to
right) the lower specification limit, the lot release result reported by Meridian, and the
upper specification limit. Also superimposed on Figures 1 through 4 are five green’
vertical lines indicating (from left to right) the estimated 1%, 5", 50", 95 and 99"
quantiles (i.e., measured values below which the specified percentage of tested pens
are observed). A broader range of estimated quantiles are reported, for each
functionality measure, in Table 1. These quantiles were estimated directly from the
available data; no assumptions regarding the data’s distribution were required.

Even a cursory review of Figures 1 through 4 reveals none of the tested pens evidenced
values beyond specifications. Since 0 out of 299 pens exceeded a given measure’s
specifications, an exact 95 percent upper confidence bound on the true probability of
exceeding that specification equals 0.01". In other words, with 95 percent confidence
we conclude, for each of the four measures, the true frequency of pens beyond the
specifications is less than 1 in 100. A 99 percent upper confidence bound on the true
exceedance probability is 0.015. These bounds are estimated using binomial
distribution theory? that considers the results from a pass/fail perspective.

! As no exceedances were observed, a 100 percent lower confidence bound of 0.0 is estimated on the true probability
of exceeding specifications.
2 It can be shown (Hollander, M., Wolfe, D.A. “Nonparametric Statistical Methods,” John Wiley & Sons, Inc. 1973,
p- 24) that an exact 95 percent upper confidence bound on the exceedance probability is,
n-s
T )l G2 )
where n equals the number of pens and s equals the number exceeding specifications.
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Table 1. Estimated (Empirically) Quantiles for
Specified Percentages of 299 Tested Pens

Estimated Quantiles
Measurement Units
1% 5% 10% 25% 50% 75% 90% 95% 99%
Firing Force pounds 4.1 4.7 5.0 5.4 5.8 6.1 6.3 6.5 6.8
Time of Delivery seconds 231 2.40 244 2.50 257 2.65 2.79 3.22 4.37
Needle Length millimeters 19.14 19.44 19.56 19.80 19.96 20.12 20.24 20.32 20.38
Volume Delivered milliliters 2,615 2.679 2.694 2.714 2.728 2.753 2.824 2.852 2.877

The exact upper confidence bound reported above makes no assumptions regarding
the distribution of each collected measure. In effect, the bounds mathematically
acknowledge only that none of 299 tested pens exceeded specifications, not how
close/far the tested pens came to doing so. This can only be accomplished by
assuming some character to each measure’s distribution (i.e., defining the character to
the tails extending beyond the observed data and beyond the specifications). To
accomplish this, five candidate distributions—Normal (Gaussian), Lognormal, Weibull,
Beta, and Gamma—uwere fitted to the four functionality measures. The Weibull and
Lognormal distributions considered included a third, shift parameter (i.e., permitting the
fitted curve representing the distribution to initiate at measured values other than zero)
thereby broadening the distribution’s ability to fit the observed data.

For needle length and firing force, only the Weibull distribution was not rejected (by
goodness of fit statistics®) as adequately fitting the data observed for the 299 pens.
None of the candidate distributions adequately (according to goodness of fit statistics)
fitted the volume delivered and time of delivery data. As all five distributions produced
comparable fits, however, for the sake of consistency the Weibull distribution was again
selected. Figures 5 through 8 superimpose the fitted Weibull distribution on the
histograms for firing force, needle length, time of delivery, and volume delivered,
respectively. The legend for each figure notes the Weibull distribution’s estimated
parameters. The superimposed fit curves in Figures 5 through 8 evidence that
assuming a Weibull distribution is more viable for firing force and needle length than for
time of delivery and volume delivered; a conclusion consistent with the aforementioned
goodness of fit statistics. Nonetheless, for each measure Table 2 summarizes the
estimated probability of exceedance along with an estimated 95 percent confidence
interval on the true probability of exceedance. A bootstrap resampling procedure was
utilized to estimate the confidence interval.* Also reported in Table 2 are the 5", 50",
and 95" quantiles for each functionality measure as estimated from the fitted Weibull
distribution. The viability of assuming the fitted Weibull distribution may be assessed by
comparing these quantiles to those in Table 1.

3 Goodness-of-fit tests utilized were the Chi-Square and Empirical Distribution Function tests. Among the latter
were the Kolmogorov-Smirnov, Anderson-Darling and Cramer-von Mises tests.

4 An exact solution would require extensive calculations and asymptotic procedures were deemed inappropriate
given the assumed distributions.
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If a Weibull distribution is suitable, Table 2 indicates the true frequency of pens
exceeding either specification is estimated at less then or equal to 3 in a million for firing
force, 2 in a billion for time of delivery, 1 in 10,000 for needle length, and 8 in 10,000 for
volume delivered. Conversely, the 95 percent lower confidence bound on the true
percentile of manufactured pens exceeding the specification limits is at least 2ina
10,000,000 for firing force, virtually zero for the time of delivery, 2 in 100,000 for needle
length, and 2 in 10,000,000 for volume delivered. Taken as a whole, then, the results in
Table 2 indicate MA Autoinjector pens exceeding the manufacturing specifications will

be produced only very infrequently.
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Appendix G. Development and Setup




Appendix G

Receipt of Setup and Pretest Units

Battelle received a total of 211 autoinjectors filled with a saline solution for
pretesting and setup purposes from Meridian Medical Technologies. One device
had already fired, leaving 210 for the pretest. Fifty of these devices were used to
perform the preliminary dry-run test sequence under study G472506A, prior to
performing the final test study. Another 58 were used for setup purposes. At the
end of the study, 102 MA devices were retured to Meridian Medical '
Technologies.

Preliminary Test of 50 New Autoinjectors

Fifty of the MAs provided to Battelle for setup purposes were used for a dry-run
test of the equipment and procedures. The setup MAs were put through the full
testing sequence. The results from this dry-run test on the 50 units were
compared to data obtained from the manufacturer from testing done at the time
of lot release. Table 1 shows a comparison of the specification, lot release data
as provided by Meridian Medical Technologies and Battelle’s test data. Values
shown are the mean for the tested sample.

Table 1: Comparison of the Specification,
Lot Release Data and Battelle’s Test Data

. cer Lot Release Battelle 50
Attribute Specification Number M1511 Unit Test
NL—Needle Length 18-23 20 20.12
(mm)

TD—Time of Delivery Not more 2.7 2.46
(secs) than 7

FF—Firing Force (Ibs) 2.0-8.0 6.4 5.55
DV—Dispensed 243-2.97 2.74 2.70
Volume Saline (m!)

Study Number G472506B G-1 . July 13, 2000

.




