
TEST FACILITY

NAMSA
6750 Wales Road
Northwood, OH 43619
419.666.9455

NAMSA

SPONSOR

GeoffDaly
Analytica Ltd
85 Brandl Street, Eight Mile Plains
Brisbane, Queensland, 4113
Australia

STUDY TITLE

ASTM Hemolysis

TEST ARTICLE NAME

Analytica AutoStart 150mL Burette

TEST ARTICLE IDENTIFICAnON

Lot: 20080909

PEOPLE> SCIENCE> SOLUTIONS p.a. Number
7233

Lab Number
08T_48893_06

V0607 100
GLP Report

Page 1 of 12



TABLE OF CONTENTS Page

Summary 3

Statement of GLP Compliance 4

1. Introduction 5

2. Materials 5

3. Test System 6

4. Preparation of Standards and Controls 6

5. Method 8

6. Evaluation and Statistical Analysis 8

7. Results 9

8. Conclusion 9

9. Quality Assurance 9

10. Proposed Dates 9

11. Records 9

12. References 10

13. Protocol Changes 10

Appendix 1 - Composition 11

Statement of Quality Assurance Activities 12

NAMSA
Lab Number
08T_48893_06

V0607_100
GLP Report

Page 2 of 12



Summary

The test article, Analytica AutoStart 150mL Burette, Lot: 20080909, was evaluated based on ASTM F756, Standard Practice for
Assessment of Hemolytic Properties of Materials and also per the requirements ofISO 10993-4, Biological Evaluation of
Medical Devices - Part 4: Selection of Tests for Interactions With Blood. Blood was obtained from three rabbits, pooled, and
diluted for use in this study. Diluted rabbit blood was added to triplicate tubes of the test article in calcium and magnesium-free
phosphate buffered saline (CMF-PBS) and triplicate tubes of the CMF-PBS test article extract. These combinations were
evaluated to determine whether direct contact with the test article or an extract of the test article would cause in vitro red blood
cell hemolysis. Negative and positive controls were prepared in the same manner as the test article. Each tube was inverted
gently to uniformly mix the contents with the blood. The tubes were then maintained for 3 hours at 37°C with periodic
inversions. Following incubation, suspensions were mixed gently and centrifuged. The resulting supematant was added to
hemoglobin reagent. The absorbances of the solutions were spectrophotometrically measured at a wavelength of 540 nm.

Under the conditions of this study, the mean hemolytic index for the test article in CMF-PBS was 0%, and the mean hemolytic
index for the CMF-PBS test article extract was 0%. The direct contact of the test article was nonhemolytic and the test article
extract was nonhemolytic. The negative and positive controls performed as anticipated.
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Statement of GLP Compliance

This study was conducted in accordance with the provisions ofthe FDA Good Laboratory Practice (GLP) Regulations (21 CFR,

Part 58).

There were no deviations from the protocol, standard operating procedures or the GLP Regulations which were judged to have

had any significant impact on the validity or interpretation of the data.

All laboratory data has been accurately recorded and verified, as indicated by the signature below.

Study Director: lex ,3( J cS-
Date
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1. Introduction

Purpose
The test article identified below was evaluated to determine whether the test article would cause hemolysis in vitro by direct
contact or extraction per ASTM F756, Standard Practice for Assessment of Hemolytic Properties of Materials and also per the
requirements ofISO 10993-4, Biological Evaluation of Medical Devices - Part 4: Selection of Tests for Interactions With Blood.
Hemolysis testing of medical device materials has been used historically to measure blood compatibility.

Dates
The test article was received on September 15, 2008. The test was performed on October 9,2008.

GLP Compliance
The study initiated by protocol signature on September 15,2008, was conducted in accordance with the provisions of the FDA
Good Laboratory Practice (GLP) Regulations, 21 CFR 58. A Statement of Quality Assurance Activities was issued with this
report.

2. Materials

The test article provided by the sponsor was identified and handled as follows:

Test Article Name:

Test Article Identification:

Stability Testing:

Expiration Date:

Strength, Purity and
Composition:

Physical Description of the
Test Article:

Storage Conditions:

Vehicle:

Test Article Preparation:

Analytica AutoStart 150mL Burette

Lot: 20080909

In progress (per sponsor)

Stable for duration of intended testing (per sponsor)

Strength: Not applicable as there are no active ingredients are used to formulate a
concentration;
Purity: Not applicable, because the test article is a multi-component device with no active
ingredients;
Composition: See Appendix 1.

Single-use, sterile, medical device. Predominantly transparent PVC and white ABS

Room Temperature

Calcium and magnesium-free phosphate buffered saline (CMF-PBS)

One device was filled with a total of 131.2 ml of the vehicle to be tested as the direct contact.
The device was sealed as necessary to avoid loss of the vehicle during extraction.

One device was filled with a total of 159 ml of the vehicle. The device was sealed as
necessary to avoid loss of the vehicle during extraction. These preparations were extracted
with agitation at 50°C for 72 hours.

Negative Control Preparation: High density polyethylene (HDPE) was used as the negative control.

Based on the USP ratio of 60 cm2:20 ml, triplicate 21.0 cm2 portions ofHDPE were prepared
and covered with 7.0 ml ofCMF-PBS to be tested as direct contact.

Based on the USP ratio of 60 cm2:20 ml, triplicate 30.8 cm2 portions of HDPE were prepared
and covered with 10 ml ofCMF-PBS. These preparations were subjected to the extraction
conditions previously described for the test article.

Stability Testing: Marketed product stability characterized by its labeling
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Strength, Purity and
Composition:

Positive Control Preparation:

Stability Testing:

Strength, Purity and
Composition:

Blank Preparation:

Condition of Extracts:

3. Test System

Strength: Not applicable, no active components in the fonnulation.
Purity: Meets USP <661> polyethylene containers, multiple internal reflectance, thennal
analysis, heavy metals, and non-volatile residue.
Composition: Neat CAS #: 9002-88-4

Sterile Water for Injection (SWFI) was used for the positive control

Triplicate 7.0 ml portions ofSWFI were prepared to be tested as direct contact.

Triplicate 10 ml portions of SWFI were prepared and subjected to the extraction conditions
previously described for the test article.

Marketed product stability characterized by its labeling

Strength: Not applicable no active components in the fonnulation; Purity: Meets
requirements ofUSP <643> Total Organic Carbon and USP <645> Water Conductivity
Grade and USP <85> Bacterial Endotoxin testing and is certified as USP grade;
Composition: Neat CAS #: 7732-18-5.

CMF-PBS was used as the blank.

Triplicate 7.0 ml portions ofCMF-PBS were prepared to be tested direct contact.

Triplicate 10 ml portions ofCMF-PBS were subjected to the extraction conditions previously
described for the test article

Test: clear
Negative Control: clear
Positive Control: clear
Blank: clear

Test System
Whole blood samples for use in this test were collected from the rabbits into EDTA vacuum tubes.

Breed: New Zealand White
Sex: Male
Estimated Date of Birth: June 30, 2008

Justification of Test System
Hemolysis testing of medical device materials has historically been used to measure blood compatibility in vitro.

4. Preparation of Standards and Controls

Dilution Factors for Calculations
Drabkin's reagent was used as the hemoglobin reagent throughout the study. Throughout the course of the study, several
dilutions of the whole blood or the blood plasma were conducted. To account for these in the calculations, the following dilution
factors (DF) were used:

Plasma Hemoglobin Detennination:

750 ~l of plasma added to 750 ~l ofhemoglobin reagent

DF = Final volume = 1500 III solution = 2
Volume plasma 750 III plasma
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Whole Blood Hemoglobin Determination:

20 III of whole blood added to 5 mL ofhemoglobin reagent

DF = Final volume = 5.02 mL solution =251
Volume blood 0.02 mL blood

Diluted Blood Hemoglobin Determination:

400 III diluted blood added to 5 mL of hemoglobin reagent

DF = Final volume 5.4 mL solution = 13.5
Volume diluted blood 0.4 mL diluted blood

Sample Hemoglobin Determination:

1.0 mL of Supematant added to 1.0 mL ofhemoglobin reagent

DF = Final volume = 2.0 mL solution =2
Volume supematant 1.0 mL supematant

Total Hemoglobin Concentration in each tube:

1.0 mL of diluted blood added to 7.0 mL CMF-PBS

DF = Final volume blood/PBS - CMF = 8.0 mL = 8
Volume diluted blood 1.0 mL

Standards Preparation
The Human Hemoglobin Standard was dissolved in hemoglobin reagent. The reconstituted standard was tested at the following
concentrations: 1.44,0.800,0.600,0.300,0.150,0.0750,0.0375, and 0.0188 mg/mL. The absorbances of the concentrations
were read against a hemoglobin reagent blank in a spectrophotometer set at a wavelength of 540 nm. Using the information
obtained from the absorbance readings and concentrations, a standard curve was generated.

Plasma Hemoglobin Determination
A 3.0 mL aliquot of the anticoagulated pooled rabbit blood was centrifuged at 700-800 Xg for 15 minutes. A 750 III portion of
the plasma (supematant) was added to 750 III ofhemoglobin reagent. The solution was allowed to stand for 15 minutes at room
temperature and the absorbance was read at 540 nm. The plasma hemoglobin concentration of the blood sample was calculated
from the prepared standard curve. If the plasma hemoglobin was greater than or equal to 2.0 mg/mL, the blood was not used for
the study.

Blood Hemoglobin Determination
Duplicate 20 III portions of well-mixed, pooled whole blood (plasma hemoglobin < 2.0 mg/mL) were added to 5.0 mL aliquots
of hemoglobin reagent. These solutions were allowed to stand for 15 minutes at room temperature and then the absorbances
were read at 540 nm. The whole blood hemoglobin concentration was calculated from the prepared standard curve.

The hemoglobin concentration of the pooled blood sample was adjusted to 10 ± 1.0 mg/mL by diluting with an appropriate
amount ofCMF-PBS. The hemoglobin concentration was confIrmed by taking 400 III of the well-mixed, diluted blood and
adding it to 5.0 mL ofhemoglobin reagent in triplicate. The solutions were allowed to stand at room temperature for 15 minutes
and the absorbances were read at 540 nm. The diluted blood hemoglobin concentration of the sample was calculated from the
prepared standard curve.
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5. Method

Clot-free blood samples were collected from each rabbit into 7.0 mL EDTA vacuum tubes containing 12 mg ofEDTA on the
same day as the test was performed. The blood collected from each rabbit was pooled into a borosilicate screw cap tube and
mixed gently to prevent mechanical hemolysis.

The pooled rabbit blood was diluted with CMF-PBS to a total hemoglobin concentration of 10 ± 1.0 mglmL. Based on a ratio of
1.0 mL diluted blood to 7.0 mL vehicle, the following tubes were prepared:

Direct Contact

18.8 mL of diluted blood and the test article in 131.2 mL CMF-PBS.

1.0 mL of diluted blood and the negative control in 7.0 mL CMF-PBS

1.0 mL ofdiluted blood and 7.0 mL of SWFI as the positive control

1.0 mL of diluted blood and 7.0 mL CMF-PBS (blank)

Extraction

1.0 mL of diluted blood and 7.0 mL of a test article CMF-PBS extract

1.0 mL of diluted blood and 7.0 mL of a negative control CMF-PBS extract

1.0 mL of diluted blood and 7.0 mL of a positive control SWFI extract

1.0 mL of diluted blood and 7.0 mL of a blank CMF-PBS extract.

The tubes were capped, inverted gently to mix the contents, and then maintained for 3 hours at 37°C with periodic inversions.
Following incubation, the blood-CMF-PBS mixtures were transferred to separate disposable centrifuge tubes. These tubes were
centrifuged for 15 minutes at 700-800Xg. A 1.0 mL aliquot of each test article, negative control, positive control, and blank
supematant was added to individual 1.0 mL portions of Drabkin's reagent and allowed to stand for 15 minutes at room
temperature. The absorbance of each test article, negative control, positive control, and blank solution was measured at 540 urn.
The hemoglobin concentration of each test article, negative control, positive control and blank solution was then calculated from
the standard curve. The blank corrected percent hemolysis was calculated for each test article and the negative and positive
controls as follows:

ABS (Sample) - ABS (Blank)
Blank Corrected % Hemolysis = x 100

(0.844) ABS(Diluted Blood)- ABS (Blank)

ABS = Absorbance

6. Evaluation and Statistical Analysis

The mean blank corrected % hemolysis was calculated by averaging the blank corrected % hemolysis values determined for each
of the triplicate test samples. This value is reported to the nearest tenth%. The standard deviation for the replicates was also
determined.

An average hemolytic index of the triplicate test samples was also calculated compared to the negative control. A hemolytic
index of less than 2% was considered to be non-hemolytic. A hemolytic grade was assigned based on the following scoring
scheme:

Hemolvtic Index Hemolvtic Grade
0-<2% Non-Hemolytic
2 - 5% Slie:htlv Hemolvtic
>5% Hemolvtic

For the suitability ofthe system to be confirmed, the negative control must have had a blank corrected % hemolysis value < 2%
and the positive control must have had a blank corrected % hemolysis value of~ 8%. If either of these values were not within
the acceptable range, the test was repeated with fresh rabbit blood.
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7. Results

The values obtained in this study are summarized below:

TEST AND CONTROL DIRECT CONTACT SAMPLES

Sample ABSl ABS2 ABS3 Mean Blank Standard Mean Hemolytic
Corrected % Deviation Concentration Indext
Hemolysis (mglmL)

Test Article 0.005 0.005 0.005 0 0.0 0.02 0

Negative Control 0.008 0.009 0.008 004 0.1 0.03

Positive Control 0.381 00400 00407 98.5 304 1.23

Blanks 0.006 0.007 0.007 1.7* 0.1

TEST AND CONTROL EXTRACT SAMPLES

Sample ABSl ABS2 ABS3 Mean Blank Standard Mean Hemolytic
Corrected % Deviation Concentration Indext
Hemolysis (mglmL)

Test Article 0.006 0.005 0.005 0.3 0.1 0.02 0

Negative Control 0.005 0.005 0.005 0.2 0.0 0.2

Positive Control 0.397 00433 00408 102.7 4.6 1.28

Blanks 0.005 0.004 0.004 l.l* 0.1

D = Not Applicable

*Mean % Hemolysis

tHemolytic Index calculated as follows:

Test article mean blank corrected % hemolysis - Negative control mean blank corrected % hemolysis

8. Conclusion

Under the conditions of this study, the mean hemolytic index for the test article in CMF-PBS was 0%, and the mean hemolytic
index for the CMF-PBS test article extract was 0%. The test article in direct contact was nonhemolytic and the test article extract
was nonhemolytic. The negative and positive controls performed as anticipated.

Results and conclusions apply only to the test article tested. Any extrapolation of these data to other samples is the sponsor's
responsibility. All procedures were conducted in conformance with good manufacturing practices and certified to
ISO 13485:2003.

9. Quality Assurance

Inspections were conducted at intervals adequate to assure the integrity of the study in conformance with 21 CFR 58.35(b)(3).
The fmal report was reviewed for conformance to Section 58.185, Subpart J, of the GLP Regulations. A Statement of Quality
Assurance Activities was issued with the report.

10. Proposed Dates

The study dates were fmalized by the study director following receipt of the sponsor approved protocol and appropriate material
for the study. Initiation of the study was the date on which the study director signed the GLP protocol. Projected dates for
starting the study (first treatment) and for the completion of the study (fmal report release) were provided to the sponsor (or
representative of the sponsor).

11. Records

All raw data pertaining to this study and a copy of the final report are to be retained in designated NAMSA archive files.
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13. Protocol Changes
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Appendix 1 - Composition

NAMSA
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Materiak List o8 1 - 4 9 U9 3

Thi5 listing comprises 'wet' parts Oflly, Le. parts that come into concact with IV fluid during nonnal use.

Part Number and Name
ALTOO2-o1]0 Dual-outlet Spike
ALT002.o113 TopCap
ALTOO2-0129 Alignment Piece
ALT002-o118 Dropper Support
ALTOO2-01]7 Float Guide
ALT002-Ot 16 Float Body
ALT002-o128 Float Bottom
ALT002..Q131 Bottom Cap
ALT002-(H20 Up~ Dropper Tube
ALT002..Ql]9 Lower DroppcrTube
ALT002-O&66 Spike Cap
ALT002·0114 Spike Port
ALT002-0111 Inlet Tube
ALT002-0122 Bypass Tube
ALT002·0130 Central Tube
AL1'002·0115 Extruded Main Chamber
ALT002·0041 Float Seal
ALT002·0096 Glue

ALT002-0159 Swabbable Needle-free
injection Port

ALT002-010S Air Vent subassembly.

Material
Wbite ABS. Manufacturer: Chi Mei COJ1'OI1luon. Taiwan, Product
Code: PA·757

ASTM 304 SJ0400 Stainless steel tubillg

PVC - Taizhou Boren Plastic Products Co, Ltd. China - Grade MT-2
- Note: contains DEHP

Silicone Rubber - Wacker Blastosil R 401120
99,5% Cyclobexuone (C,HtoO) glue/solvent (cured/dry) . Jiangsu
Tengxing chemical
OEM - Hatkey-Roberts part # 245204024
Polycarbonate: Clear polycarbonate Makrolon JO{ 1805-45111S
Silicone: Sil~ne 40 durometer, blue; Eaastosil LR
3003140, OT color K-1S238 Blue
OEM - PVC + hydrophobic filter. Both materials with predicate use.

Cl. Sf"r( 2-co<; .
-t>,...
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Statement of Quality Assurance Activities

Phase Inspected Auditor Date

Testing L. M. Byrd October 9, 2008

Study Data Review C. M. McCoy October 14, 2008

Final Report Review K.1. Evener October 20, 2008

Reports to Management and Study Director(s)

Periodic Status Report

This study will be included in the next periodic status report as completed.

Date

October 10, 2008

Based on a review of this study, it has been concluded that this report accurately describes the methods and standard operating
procedures, and that the reported results accurately reflect the raw data of the study. This study has been reviewed in accordance
with the provisions of the FDA Good Laboratory Practice Regulations (21 CFR, Part 58).

QA Representative:
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Materials List o8 T - 4 8 G9 j

This listing comprises 'wet' parts only, i.e. parts that come into contact with IV fluid during normal use.

Part Number and Name
ALT002-0110 Dual-Outlet Spike
ALT002-0113 Top Cap
ALT002-0 129 Alignment Piece
ALT002-0 118 Dropper Support
ALT002-0 11 7 Float Guide
ALT002-0 116 Float Body
ALT002-0 128 Float Bottom
ALT002-0 13 I Bottom Cap
ALT002-0 120 Upper Dropper Tube
ALT002-0 119 Lower Dropper Tube
ALT002-0 166 Spike Cap
ALT002-0 114 Spike Port
ALT002-0121 Inlet Tube
ALT002-0 122 Bypass Tube
ALT002-0130 Central Tube
ALT002-0 115 Extruded Main Chamber
ALT002-0041 Float Seal
ALT002-0096 Glue

ALT002-0 159 Swabbable Needle-free
injection Port

ALT002-0105 Air Vent subas embly.

Material
White ABS, Manufacturer: Chi Mei Corporation, Taiwan, Product
Code: PA-757

ASTM 304 S30400 Stainless steel tubing

PVC - Taizhou Boren Plastic Products Co, Ltd. China - Grade MT-2
- Note: contains DEHP

Silicone Rubber - Wacker Elastosil R 401/20
99.5% Cyclohexanone (C6H lOO) glue/solvent (cured/dry) - Jiangsu
Tengxing chemical
OEM - Halkey-Roberts part # 245204024
Polycarbonate: Clear polycarbonate Makrolon RX 1805-451118
Silicone: Silicone 40 durometer, blue; Elastosil LR
3003140, OT color K-75238 Blue
OEM - PVC + hydrophobic filter. Both materials with predicate use.
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1. Introduction

Purpose
This procedure describes the method used to determinc whether an extract of a biomaterial or a medical device causcs hemolysis
(lysis of red blood cells) per ASTM F756, Standard Practice for Assessment ofHemolytic Propcrties of Materials. This study
will be based on the requirements of thc International Organization for Standardization: Biological evaluation of medical
devices, Part 4: Selection of Tests for Interactions with Blood.

eLP Compliance
Good Laboratory Practice - This nonclinicallaboratory study will be conducted in accordance with the United States Food and
Drug Administration Good Laboratory Practicc Regulations. 21 CFR Pal1 58.

2. Materials

Test Article
The sponsor will submit the test article to be evaluated. Detailed information about the test article will be provided by the
sponsor on the NAMSA Sample Submission Form or on a similar attachment to the protocol.

Preparation
The following is to be completed by the sponsor or study director. Further instructions may bc attached to the protocol Thc
sample will be prepared as follows:

Ratio of test article to extraction vehicle (select one):

Material thickness less than 0.5 mm - ratio of 60 cm': I0 mL (based on the USP ratio 120 em':20 mU

~
Material thickness greater than or equal to 0.5 mm - ratio of 30 cm': 10 mL (based on the USP ratio 60 cm':20 mL)
lrregularly shaped objects and/or sponsor option - ratio 01'2 g: 10 mL (based on the USP ratio 4 g:20 mL)

~~ X-- Other (explain): 11' Wet internal surface area = a rox 41127 mm2 ,
'f"l", -JV ~j~~luid volume = 170mL otal (tubes and chambers)
lr)~ NOTE: The test artic C \\'1 I'be prepilred In trlplicale for both ('xlI'action and direct contaCl: therefore. IJ1e amoulll ortest 3nicle
\.../ required is six limes thal indic:.lled abov\;',

Test Article Preparation Instructions:
Refer to attached product labelling (file:
(item "E"). Open clams C and D. Fill main
clam s. With thumb and forefinger squeeze the vc spike port (the small chamber to
of label "G" in the diagram) until approximately almost full. Fluid will enter the chamber via
the canula. Reopen the clamps and allow the fluid to flood the chamber. Close the
vent(E). The item can now be exposed to the extraction conditions. To remove the extraction
vehicle, open the air vent, and either puncture the diaphragm at the spike port (H), AND/OR the
clamps opened and the device turned upside down, AND/OR the device may be punctured or otherwise
destroyed or opened.

Vehicle: Calcium and magnesium fi-ce phosphate buffered salinc (CMF-PBS)

The extraction conditions should not in any instance causc physical changes such as fusion or melting, with results in a change in
the available surface arca. A slight adherence of the pieces can be toleratcd.

Extraction Conditions (select one):

37°C. 72 hours
_X_ 50°C. 72 hours

70°C. 24 hours
121°C, I hour
Other (specify): _

Disposition of Test/Control Article (select one):

X Discard Rcturn unused al1icle Return unused and uscd article

NAMSA Use Only
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Special Laboratory Instructions:
No special instructions from Sponsor

Control Articlt>
Negative Control: High density polyethylcne will be prepared in triplicate using a ratio of 60 cm2:20 ml for direct contact and
extraction in CMF-PBS using the same extraction conditions as described for the test article.

Positive Control: A 10 mL aliguot of Sterile Water for Injection (SWFI) prepared in triplicate using the extraction conditions as
described for the test article will be used as the extraction control. Triplicate 7.0 ml aliguots ofSWFI will be used as the direct
contact control.

3. Test System

Test System
Whole blood samples for use in this test wi 11 be collected from the rabbits in EDTA vacuum tubes A sample of clot-free blood
will be collected from each rabbit and the tubes will be pooled in a borosilieate serew cap tube and mixed gently to prevent
hemolysis.

Brced:
Sex:
Age:

New Zealand White
No particular gender is prescribed for this test
No particular age is prescribed for this test

Justification of Test System
Hemolysis testing ofmcdical device materials has historically been used 10 measure blood compatibility illl'irro

4. Preparation of Standards and Controls

Dilution Factors For Calculations
Throughoul the course oflhis study. sevcral dilutions of the whole blood or the blood plasma will be conduetcd, To accounl for
these dilutions in the calculations that will be performed, the following dilution factors (DF) will be used:

Plasma Hemoglobin Determination:

7501-11 of plasma added to 750 1-11 ofDrabkin's or Cyanmethemoglobin reagcnt

OF = Final volume = 1500 III solution = 2
Volume plasma 750 III plasma

Whole Blood Hemoglobin Determination:

201-11 of whole blood added to 5 ml of Drabkin's or Cyanmethemoglobin reagent

OF = Final volume = 5.02 ml solution = 251
Volume blood 0,02 ml blood

Diluted Blood Hemoglobin DetermmatlOn:

400 1-11 diluted blood added to 5 ml of Drabkin 's or Cyanmethemoglobin reagent
Final volume 5.4 ml solution

DF= =13.5
Volume diluted blood 0.4 ml diluted blood

NAMSA Use Only
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1.0 mL supernatant

Sample Hemoglobin Determination:

1.0 mL of Supernatant added to 1.0 mL of Drabkin 's or Cyanmethemoglobin reagent

Final volume 2.0 mL solution
DF = ------- ------- = 2

Volume supernatant

To Determine Total Hemoglobin present in each tube:

1.0 mL of diluted blood added to 7.0 mL CMF-PBS

Final volume blood/PBS - CMF 8.0 mL 0

DF= =--="
Volume diluted blood 1.0 mL

Standards Preparation
The Human Hemoglobin Standard will be reconstituted in Drabkin's or Cyanmethemoglobin reagent at a concentration of
1.44mg/mL The reconstituted standard may be stored at 5 ±3°C for up to 2 months from the date of preparation. The
reconstituted standard will be di luted to 0.800, 0.600, 0.300, 0.150, 0.0750, 0.0375, and 0.0188 mg/mL The absorbanees of the
dilutions and the starting standard solution will be read against a Drabkin's or Cyanmethemoglobin reagent blank at a
wavelength of 540 nm. Using the information obtained from the absorbance readings and concentrations, a standard curve will
be generated by linear regression.

Plasma Hemoglobin Determination
A 3 mL aliquot of the anticoagulated pooled rabbit blood will be centrifuged at 700-800 Xg for 15 minutes. A 750 III portion of
the plasma (supernatant) will be added to 750 III Drabkin's or Cyanmcthemoglobin reagent. The solution will be allowed to
stand at room temperature for 15 minutes for Drabkin 's reagent or 5 minutes for Cyanmethemoglobin reagent and then the
absorbance (A) of the solution will be read a1 a wavelength of 540 nm, The plasma hemoglobin conccntration in the blood
sample will be calculated as follows using the slope of the standard curvc.

Plasma Free Hemoglobin Concentration (PFH) = A (Plasma) * Slope * 2 (DF)

If the plasma hemoglobin is greater than 2 mg/mL the blood will not be used for this test.

Blood Hemoglobin Determination
A 20 III portion of well-mixed, poolcd wholc blood (plasma hemoglobin S:;2 mg/mL) will be added to 5 mL of Drabkin 's or
Cyanmethemoglobin Reagent. This solution will be allowed to stand at room temperature for 15 minutes for Drabkin's Reagent
or 5 minutes for Cyanmethemoglobin reagent and then the absorbance of the solution will be read at 540 nm. The hemoglobin
concentration of the pooled blood sample will be calculated as follows using the slope of the standard curve.

Whole Blood Hemoglobin Concentration (WB) = A * Slope * 251 (DF)

The total hemoglobin content of the pooled blood sample will be adjusted to 10 ± 1 mg/mL by diluting with an appropriate
amount ofCMF-PBS. The hemoglobin concentration will be confirmed by taking 400 III of the well-mixed. diluted blood and
adding it to 5 mL of Drabkin's or Cyanmethemoglobin Reagent. This solution will be allowed to stand at room temperature for
15 min utes for Drabkin' s reagent or 5 minutes for Cyanmethemoglobin reagent and then the absorbance of the solution will be
read at 540 nm. The concentration ofhemoglobin in the diluted blood will be calculated as follows using the slope of the
standard curve.

Diluted Blood Hemoglobin Conccntration (DB) = A * Slopc * 13.5(DF)

This number will be divided by 8 (DF) to obtain the hemoglobin concentration present in each tube.

5. Method

Following the extraction procedure, the appropriate volume of diluted blood (based on a ratio of 1 mL diluted blood!7 mL
vchiclc) will be added to thc following: triplicate tubes of the test, negative control, positive control, and blank extracts as well as
triplicate tubes of the test, negative control, positive control, and blanks in direct contac!. The tubes will be maintained for at
least 3 hours at 37 ± 2°C with gentle periodic inversions. Following incubation, all tubes will be centrifuged at 700-800 Xg for
15 min utes.

NOTE: At this point, samples may be decanted. capped and stored in a freezer for up to 96 hours before subsequent hemoglobin
analysis.
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A I mL portion of each supernatant will be added to scparatc tubcs containing ImL of Orabkin's or Cyanmethemoglobin
reagent. The test and control solutions will stand at room tcmperature for 15 minutes for Orabkin's reagent or 5 minutes for
Cyanmethcmoglobin reagcnt and the absorbanees will be read al 540 nm.

6. Evaluation and Statistical Analysis

Using the slope of the standard curvc, the hemoglobin concentration in each sample supernatant (hemoglobin released) will be
determined as follows:

Supernatant Hemoglobin Concentrations = A * Slope * 2 (OF). The blank corrected percent hemolysis will be calculated for
each test article solution and the ncgativc and positive controls as follows:

ABS(Sample ) - ABS(Blank)
Blank Corrected %Hemolysis = x100

(0.844)ABS (Diluted Blood) - ABS(Blank)

Thc mcan blank cOITected o/.) hcmolysis will be calculatcd by avcraging the blank corrected % hcmolysis values determincd for
each ofthc triplicatc test samplcs. This valuc will be reported to the ncarest I%. The standard deviation for the replicates will
also be determined.

An avcragc hcmolytic index of the triplicate test samples will also be calculated compared to the negative control. A hemolytic
index 01'2% or less will bc considercd to bc nonhemolytic. A hcmolytic grade will be assigned based on thc following scoring
scheme:

Hemolytic Index Hemolvtic Grade
0-2% Nonhemolytic
2 - 5% Slightly Hemolvtic
>5% Hemolvtie

For the suitability of the system to bc confirmcd. thc negative control must have a blank correctcd 0l.) hcmolysis value < 2°;() and
the positive control must have a blank corrected % hemolysis valuc of:? R%. If eithcr of these values is not within the acceptable
range, the test will be repeated with fi'csh rabbit blood.

7. Report

The final report will include a description of the methods cmployed. absorbance valueslresults for thc test and controls in direct
contact and as extracts. the hemolytic index and grade of the test in direct contact and as an extract. and any additional pel1inent
observations.

8. Quality Assurance

Inspections will be conducted at intervals adequate to assure the integrity of the study in conformance with 21 CFR 58.35(b) (3)
The final report will also be reviewed for conformance to Section 58.185. Subpart J. of the GLP Regulations. A Statement of
Quality Assurance Activities will be provided with the final report

9. Proposed Dates

The study dates will be finalized by the study director following receipt of the sponsor-approvcd protocol and appropriate
material for the study Initiation of the study will be the datc on which the study director signs the GLP protocol. Projected
dates for starting the study (first treatment) and for the completion of the study (final rcport release) will be provided to the
sponsor (or reprcsentative of the sponsor).

10. Records

Test 3l1icle and control preparation, thc source of the blood used in thc tcst, dates of relevant activities (such as the test initiation
and completion). absorbance values. and individual hcmoglobin concentration values will be recorded.

All raw data pel1aining to this study and a copy of the final report will bc retained in dcsignated NAMSA archive files.
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11. References

21 CFR 58 (GLP Regulations).

American Society for Testing and Materials (ASTM) F756, Standard Practice for Assessment ofHemolytic Properties of
Materials (2000).

International Organization for Standardization (ISO) 10993-4, Biological Evaluation of Medical Devices - Part 4: Selection of
Tests For Interactions With Blood (2002).

12. Protocol Changes

Any necessary changes to the protocol after sponsor approval or study initiation will be documented and approved by the study
director as protocol amendments. Copies will be distributed to the sponsor, the raw data file, and the NAMSA Quality
Assurance department.
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PEOPLE, SCIENCE) SOLUTIONS

September 17,2008

GeoffDaly
Analytica Ltd
85 Brandl StreetEight Mile Plains
Brisbane, Quensland, 4113
Australia

6750 Wales Rd

No'1hwOOa, 0'1043619

T 866 666 9455 11011 tree)

F 4196624396

California

9 Morg~n

Irv'~e, ea, ro'ma 9261e
T 949951 3110

F 949 9E 1 3280

Geo'p a

9:>0 C,'cle 7b Pe' kwav

Su.te 1240

Atlanta, Georgia 30339

T 770563 1660

F 770563 1661

Oh'o

6750 Wa,es Rd

Northwooo, OhIO 43619

T 4196669455

F 41!? 666 795-l

Test Article:

Identification:

PROTOCOL AMENDMENT I

Analytica AutoStart 150mL Burette

Lot: 20080909

NAMSA Submission ID.: 08T_48893

We have received appropriate test article and approved protoco)(s) for the program to be conducted in accordance
with the Good Laboratory Practice (GLP) Regulations on the material described above. Below is a projected
schedule for the work to be perfonned.

NAMSA NAMSALab Estimated Estimated Report
Code Nwnber Study Start Date: Release Date:

VOO14_130 08T_48893_02 Cytotoxicity Study Using the ISO October 1, 2008 October 9, 2008
Elution Method - 1X MEM Extract

T1261 300 08T_48893_03 ISO Maximization Sensitization September 27, 2008 November 19,2008
Study - Extract - 0.9% se Extract

TI251_800 08T_48893_04 ISO Intracutaneous Study· Extract September 21, 2008 October 15,2008
- 0.90" se Extract

T0625_500 08T_48893_05 ISO Systemic Toxicity Study. September 22, 2008 October 15,2008
Extract· 0.9% SC Extract

V0607 100 08T_48893_06 ASTM Hemolysis - CMF-PBS October 16, 2008 October 20, 2008
Extract

~
Study Director

C1-f7- Q?f'
Date

cc: QA (NAMSA)
Sponsor



PEOPLE SCIENCE, SOLUTIONS

October 8, 2008

GeoffDaly
Analytica Lld
85 Brandl Street, Eight Mile Plains
Brisbane, Queensland, 4113
Australia

USA Corporal' rl",aoquarlers

6750 Wales Rd

Northwood, OhiO 43619

T 866 666 9455 11011 freel

F 419 662 4386

Call1orm,,

9 Morgan

Irvine. California 92618

T 9499513110

F 949 951 3280

GeorgIa

900 Circle 75 Parkway

SUite 1240

Atlanta, Georgia 30339

T 770 563 1660

F 7705631661

OhiO

6750 Wales Rd

Northwood, OhiO 43619

T 4196669455

F 4196662954

Test Article:

Identification:

REVISED*
PROTOCOL AMENDMENT I

Analytica AutoStart 150mL Burette

Lot: 20080909

NAMSA Submission ID.: 08T 48893

We have received appropriate test article and approved protocol(s) for the program to be conducted in accordance
with the Good Laboratory Practice (GLP) Regulations on the material described above. Below is a projected
schedule for the work to be perfonned.

NAMSA NAMSALab Estimated Estimated Report
Code Number Study Start Date: Release Date:

VOO14 130 08T 48893 02 Cytotoxicity Study Using the ISO October 1, 2008 October 9, 2008-
Elution Method - IX MEM Extract

TI261 300 08T 48893 03 ISO Maximization Sensitization September 27, 2008 November 19,2008
Study - Extract - 0.9% SC Extract

TI251 800 08T 48893 04 ISO Intracutaneous Study - Extract September 21 , 2008 October 15, 2008- -
- 0.9% SC Extract

T0625 500 08T 48893 05 ISO Systemic Toxicity Study· September 22, 2008 October 15, 2008- -
Extract - 0.9% SC Extract

V0607 100 08T 48893 06 ASTM Hemolysis - CMF-PBS October 16, 2008 October 20, 2008- -
Extract

"'This amendment has been revised to correct the sponsor's address.

J9~L~ ~~c('Q-,-------,-----
Study Director

Date

cc: QA (NAMSA)
Sponsor


