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The liver samples at 48 hours after single intravenous administration of FC-120(T-6052) were analyzed by combustion for total organic fluorine. T-6052 is a0.02% solution of FC-120. Only the 200 mg/kg (10 ug/kg) and 1000 mg/kg (50ug/kg) samples had detectable organic fluorine: 48 and 106 ug/whole liver,respectively. These trivial amountsof organic fluorine are a reflection of the lowdoses. There is a marker for dermal absorption studies, if the doses are higher thanused in this study.

The liver and serum samples from HWI#6329-134 were available for analysis, Thiscompound is perfluorodecanesulfonate (ammonium salt). There is not expected tobe any biotransformation of this compound and the pharmacokinetics and dispositionare expected to be similar to that found for perfluorooctanesulfonate. The tissues at48 hours were analyzed by combustion for total organic fluorine and by electrospraymass spectrometry for perfluorodecanesulfonate anion. The data were to beanalyzed to provide data for the assessment ofa subsequent dermal absorption study.The high dose is just 50 ug/kg. T-6052 is a 0.02% solution of FC-120, which is25% solids.

30TESTMATERIALS~~~

3.1 Test, Control, and Reference Substances and Matrices
3.1.1 Analytical Reference Substance: FC-95, lot 161 or 171. They areequivalent.
3.1.2 Analytical Reference Matrix: Bovine liver and bovine serum
3.1.3 Analytical Control Substance: None
3.1.4 Analytical Control Matrix: Bovine liver and bovine serum

3.2 Source of Materials: 3M ICP/PCP Division for FC-95, bovine liver fromgrocery store, bovine serum from Sigma Chemical Company

3.3. Purity and Strength of Reference Substance: Responsibility of Sponsor.
3.4 Stability of Reference Substance: To be determined by Sponsor.
3.5 Storage Conditions for Test Materials: Room temperature for FC-95. Forbiological samples the storage is -20+10° C.

600803 2



3.6 Disposition of Specimens: Biological tissues and fluids will be retained perGLP Regulation for the time period required for studies longer than 28 days, Thisstudy is in parallel with a 28 day absorption study, so all tissues will be retained.

40EXPERIMENTAL-Overview

Serum and tissues from animals dosed as described (HWI#6329-134), were availablefor analysis for fluorine compounds. Since perfluorodecanesulfonate anion is potbiotransformed, the analysis was accomplished with combustion and subsequentanalysis for fluorine. The fluorine data are related directly to perfluorodecane-sulfonate anion concentration. Additional analysis of liver samples with electrospraymass spectrometry provides evidence that the perfluorodecanesulfonate anion ispresent. Data from these analysis will be used to assess the extent of dermalabsorption in a subsequent study (HWI#6329-135).

5.0 EXPERIMENTAL - METHODS

5.1 AMDT-M-1-0, Thermal Extraction of Fluoride by Means of a ModifiedDohrmann DX2000 Organic Halide Analyzer-Liver
5.2 AMDT-M-2-0, Fluoride Measurement by Meansof an Orion EA940Expandable Ion Analyzer

5.3 AMDT-M-4-0, ExtractionofFluorochemicals from Rabbit Liver
5.4 AMDT-M-5-0, Analysis of Rabbit Liver Extract for Fluorochemicals UsingElectrospray Mass Spectrometry

5.5 AMDT-M-8-0, Analysis of Fluoride Using the Skalar Segmented FlowAnalyzer With Ion Selective Electrode

5.6 AMDT-M-14-0, Thermal Extraction of Fluoride by Meansof a ModifiedDohrmann DX2000 Organic Halide Analyzer-Serum

‘The data (Skalar) is attached for combustion analysis. The total organic fluorine inliver at 48 hours after an intravenous dose of FC-120 was nondetected for thecontrol, 0.1 ug/kg, and 1.0 ug/kg groups. The total organic fluorine measured for
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the 10 ug/kg and 50 ug/kg rabbits were 48 and 106 ug/whole liver, respectively.Electrospray mass spectrometry (see attached) confirmed the presence of
perfluorodecanesulfonate (m/z=599).

Other data was collected using the Dorhman organic halide analyzer, Orion ionanalyzer (liver and serum), Skalar segmented flow analyzer with ion selectiveelectrode (serum), and electrospray mass spectrometry (liver) - see appendices. Thisdata, although supportive, in the opinionofthe Study Director is not required to
reach the conclusion stated here and therefore is not discussed in detail.

6.1 Circumstances that May Have Affected the Quality of the Data: The
problem with this analysis is that there is not nearly enough fluorine in the liverafterthese intravenous doses because the doses are too low.

‘This pharmacokinetic study is not useful in terms of providing data for the
assessment ofa dermal absorption study. The perfluorodecanesulfonic acid anionexpected is not observed in liver except for a trace at the highest dose (50 ug/kg). If
the dermal absorption study doses are high enough, there is a marker.

8.0MAINTENANCEOFRAWDATAANDRECORDS

8.1 Raw Data and Data: Raw data, approved protocol, approved final report,appropriate specimens, and electronic data will be maintained in the AMDT
archives.

9.1 Protocol and Amendments

9.1.1 Protocol and Final Report: HWI#6329-134, “Single-Dose Intravenous
Pharmacokinetic Study of T-6052 in Rabbits” (Protocol type TP8084.PK for
dosing of animals, tissue collection, etc.)

9.1.2 Analytical protocol AMDT-111694.1
9.2 Signed Reports from Individual Scientists: None

9.3 Quality Assurance Unit Statement: See attached
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9.2 Signed Reports from Individual Scientists: None
9.3 Quality Assurance Unit Statement: See attached
9.4 Key Personnel Involved in the Study: See attached

9.5 Materials and Equipment: See methods

9.6 Solutions, Reagents, and Standards: See methods

9.7 Sample Preparation: Sce methods

9.8 Quality Control Practices: See methods

9.9 Test Methods: See Protocol AMDT-111694.1

9.10 Instrument Settings: See methods

9.11 Data: See attached.

9.11.1 Summary and raw data; ug F" in whole liver as determined by thermalextraction followed by analysis using Orion ion analyzer.

9.11.2 Summary and raw data; analysisofliver extracts using electrospray
mass spectrometry.

9.11.3 Summary and raw data; ug F" in whole liver as determined by thermalextraction followed by analysis using Skalar segmented flow analyzer with ion
selective electrode.

9.11.4 Summary and raw data; ppm F" in serum as determined by thermalextraction followed by analysis using Orion ion analyzer.

9.11.5 Summary and raw data; ppm F" in serum as determined by thermalextraction followed by analysis using Skalar segmented flow analyzer with ion
selective electrode.
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9.1.1 Final Report: HWI#6329-134, “Single-Dose
Intravenous Pharmacokinetic Study of T-6052 in
Rabbits” (Protocol type TP8084.PK for dosing of
animals, tissue collection, etc.)
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Hy »QUALITY ASSURANCE STATEMENT ha
This report has been reviewed by the Quality Assurance Unit of HazletonWisconsin, Inc., in accordance with the Food and Drug Administration(FOA) Good Laboratory Practice Regulations, 21 CFR 53.55 (b) (6) (3).The following inspections were conducted and findings reported to theStudy Director and management. Written status reports of inspections
and findings are issued to Hazleton management monthly according toStandard operating procedures.

DateInspection Dates Reported to Date toFron To ____ Phase StudyDirector Management
11/05/94 11/05/94 Protocol Review 11/08/94 12/10/9411/11/94 11/11/94 Animal Observation 11/11/94 12/10/9401/10/95 01/10/95 Data/Report Review 01/10/95 02/10/9501/30/95 01/30/95 Report Rereview 01/30/95 02/10/95

u

[ / Lf Kn . ) ) 2 Jes
ilia M. Danner DateRepresentative, Quality Assurance Unit
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HUI 6329-134
STUDY IDENTIFICATION

Single-Dose Intravenous Pharmacokinetic
Study of T-6052 in Rabbits

Test Material T-6052
Sponsor M

Toxicology Services
220-26-02 3M Center
St. Paul, MN 55144

Sponsor’s Representative John L. Butenhof, Pho
Toxicology Services
220-2E-02 3M Center
St. Paul, MN 55144
(612) 733-1962

Study Director Steven M. Glaza
Hazleton Wisconsin, Inc.P.0. Box 7545
Madison, WI 53707-7545
(608) 241-7292

Study Location Hazleton Wisconsin, Inc.
Building No. 3
3802 Packers Avenue
Madison, WI 53704

Study Timetable
Experimenta] Start Date November 11, 1994Experimental Termination Date November 13, 1994
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HWI 6329-134

KEY PERSONNEL

AcuteToxicology LaboratoryAninalMedicine
Steven M. Glaza Cindy J. Cary, DVM
Study Director Diplomate, ACLAMManager Supervisor
Francis (Bud) W. McDonald
Study Coordinator AnatonicalPathology
Patricia Padghan Jack Serfort/
In-1ife Supervisor Deborah L. PirkelSupervisors
Rose M. Bridge Necropsy
Report Supervisor

Anne Mosher
Supervisor

uality Assurance Pathology Data

Sherry R. W. Petsel
Manager
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HHI 6329-134
SUMMARY

This study was done to assess the level of systemic exposure of T-6052 whenadministered by intravenous injection to rabbits.
Female Hra: (NZW)SPF rabbits were assigned at random to five groups{one/group). On Day 0, the animals received a single intravenous injection ofthe vehicle (sterile water for injection) or 2, 20, 200, or 1,000 ng ofT-6032/kg of body weight (Groups 1 through 5, respectively). ‘The duse volunewas 0.5 ml/kg for Groups 1 through 4 and 1.03 ml/kg for Group 5
Clinical observations were conducted at approximately 0.5, 2, 4, 24, and48 hours after intravenous injection. Body weights were determined juctbefore test material administration (Day 0). A blood sample (approximately4 nL) was collected fron an auricular artery or marginal ear vein of toeanimals at 2-, 4-, 6-, 8-, 12-, and 24-hours post-injection. In addition, atthe tine of experimental termination (48-hours post-injection), approximately20 nl of blood was obtained from each animal. All samples wers contr fuged.separated into serun and. cellular fractions, and sent to the Sponsor.Approximately 48 hours post-injection, the animals were anesthetized withsodiun pentobarbital, bled via the posterior vena cava, and exsanguinated. Anabbreviated gross necropsy examination was not done, however, &isoues wevecollected. The whole Tiver, bile, and both kidneys fram each animal werecollected and sent frozen to the Sponsor after termination of the in-1fephase.
Al five animals appeared normal throughout the study.
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HNT 6329-134
OBJECTIVE

The objective of this study was to assess the level of systemic exposure tothe test material, T-6052, when administered as a single intravenous injectionto rabbits.

REGULATORY COMPLIANCE

This study was conducted in accordance with the U.S. Food and DrugAdministration's Good Laboratory Practice Regulations for NonclinicalLaboratory Studies, 21 CFR 58, with the exception that analysis of the testmixtures for concentration, homogeneity/solubility, and stability was notconducted. All procedures used in this study were in compliance with theAnimal Weifare Act Regulations. In the opinion of the Sponsor and study
director, the study did not unnecessarily duplicate any previous work.

TEST AND CONTROL MATERIALS

Identification

The test material was identified as T-6052 and described as clear, colorless
Tiquid. The control material was Sterile Water for Injection, USP (AbbottLaboratories, Lot No. 86-748-0-02; Exp. March 1, 1996), and was described asa clear, colorless liquid.

PurityandStability

The Sponsor assumes responsibility for test material purity and stability
determinations (including under test conditions). A sample of the test
material/vehicle mixtures for concentration, solubility, homogeneity, and
stability analyses was not taken before administration as this was not
requested by the Sponsor. The purity and stability of the USP grade control
material were considered to be adequate for the purposes of this study.

StorageandRetention

The test material was stored at room temperature. The control material was
stored refrigerated. Any unused test material will be returned to the Sponsor
after completion of all testing according to Hazleton Wisconsin (NI) Standard
Operating Procedure (SOP). Any remaining vehicle may be used for other
testing and will not be discarded after issuance of the final report.
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HHI 6329-134
SafetyPrecautions
The test and control material handling procedures were according to HHI SOPsand policies.

TEST SYSTEM
Test Animal
Adult albino rabbits of the Hra:(NZW)SPF strain were received from HRP, Inc.,Kalamazoo, Michigan on October 5, 1994 and maintained at the HazletonWisconsin’ facility at 3802 Packers Avenue, Madison, Wisconsin.

Housing

After receipt, the animals were acclimated for a period of at Teast 7 days.During acclimation and throughout the study, the animals were individuallyhoused in screen-botton stainless steel cages in temperature- and humidity-controlled quarters. Environmental controls for the animal room were set tomaintain a temperature of 19° to 23°C, a relative humidity of 50% £20%, and a12-hour 1ight/12-hour dark 1ighting cycle. In cases where variations from therequired temperature and humidity conditions existed, they were documented andconsidered to have had no adverse effect on the study outcome. Animalhusbandry and housing at HHI complied with standards outlined in the "Guidefor the Care and Use of Laboratory Animals”.

AnimalDiet

The animals were provided access to water ad 1ibitun and a measured amount ofLaboratory Rabbit Diet HF #5326, PHI Feeds, Inc. The feed is routinelyanalyzed by the manufacturer for nutritional components and environmentalcontaminants. Samples of the water are periodically analyzed by HNL. Therewere no known contaminants in the feed or water at levels that would haveinterfered with or affected the results of the study.

SelectionofTestAnimals
The aninals were identified by anina] number and corresponding ear tag andvere selected at random based on health and body weight requirements.

600815



Page 9 of 24

HWI 6329-134

StudyDestan
Female animals weighing from 2,813 to 3,031 9g at initiation of treatment wereplaced into the following study groups:

Dose Level Dose Volume Number—Growp Treatment (ng1-6052/ka) _(nl/ka) of Animals
1 (Control) * 0 0.5 1

2 T-6052 2 0.5 13 T-6052 20 0.5 1
4 T-6052 200 0.5 1
5 T-6052 1,000 1.02 1

* Sterile Water for Injection, USP.

Nala jon for Si Sel,

Historically, the New Zealand White albino rabbit has been the animal ofchoice because of the large amount of background information on this species.

PROCEDURES

DosePreparationandAdministration
The test material was diluted with Sterile Water for Injection to achieve aspecific concentration for each dose level in Groups 2 Shrough 4. The test
material was administered undiluted at the 1,000 mg/kg dose level, using thebulk density of 0.98 g/mL to determine the dose volume. An individual dose ofeach respective test solution or control was calculated for each animal basedon its body weight on the day of treatment. The respective test solution wasadministered by intravenous injection into a marginal ear vein. The dose wasgiven as a slow push (approximately 30 to 60 seconds in duration). The
prepared test solutions were stored at room temperature until administered.
After administration, any remaining test solutions werediscarded.

ReasonforRouteofAdministration
Intravenous injection is an acceptable route to assess systemic exposure.

ObservationsofAnimals
Clinical observations were conducted at approximately 0.5, 2, 4, 24, and48 hours after intravenous injection.

Body weights were determined just before test material administration (Day 0).
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HUI 6329-134
Sample Collection
A blood sample (approximately 4 mL) was collected from either ear via thecatheterization of the auricular artery or from the marginal ear vein of allanimals at 2, 4, 6, 8, 12, and 24 hours post-injection. At the time ofnecropsy (approximately 48-hours post-injection), approxinately 20 mL of bloodwas obtained fron the posterior vena cava of each animal. All’ samples werestored at room temperature until centrifuged and separated into serum angcellular fractions. The blood samples were then stored in a freezer sop tomaintain a temperature of -20°C £10°C until shipped to the Sponsor

Pathology

At termination of the experimental phase (approximately 48-hourspost-injection), animals were anesthetized with sadiun pentobarbital, bled viathe posterior vena cava, and exsanguinated. An abbreviated gross necropsyexamination was not conducted, however, tissues were collected. The whoisIver, bile, and both kidneys fron each aninal were collected and mediatelyplaced on dry ice, then frozen by placing in a freezer set to maintain atemperature of -20°C +10°C. After tissue/bile collection, the animals werediscarded.

ShipmentofTissues
After completion of the in-1ife phase the blood samples, livers, bile, andKidneys were sent frozen (on dry ice) to the Sponsor (James D. Johnson, 3MEE. &P.C., Bldg. 2-3-09, 935 Bush Avenue, St. Paul, MN, 55105). ThaSponsor is responsible for the retention and disposition of the samples.HNI does not accept any responsibility for the analysis of the sampescollected in this study nor are these results presented in this report.

Statistical Analyses
No statistical analyses were required by the protocol.

cation of Raw Data. Record: Final Rey
The raw data, records, and an original signed copy of the Final report will beretained in the archives of HHI in accordance with HNI SOP.
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HHI 6329-134
RESULTS

BodyWeights

Individual body weights at initiation are in Table 1.

ClinicalObservations

Individual clinical signs are in Table 2. All five animals appeared normalthroughout the study.

Pathology

All animals survived to termination of the experimental phase and were notexamined grossly when sacrificed.

DISCUSSION
The level of systemic exposure of T-6052 was evaluated in female albinorabbits when administered as a single intravenous injection at levels of 0, 2,20, 200, and 1,000 mg/kg. All animals appeared normal throughout the studyfollowing administration of this material.

SIGNATURE

UN p——2AASSteven H. Glaza bateStudy Director
Acute Toxicology

REFERENCE
1. NIH Publication No. 86-23 (revised 1985).
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HUI 6329-134
Table 1

Individual Body Weights (g)
Dose

Level Animal
Grow  (ma/ke) Sex Number Day0

1 0 Female Fs2548 3,031
. 2 2 Female  F52549 2,921

3 2 Female F52559 2,813
4 200 Female  Fs2566 2,912
5 1,000 Female  F52567 2,853
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HHI 6329-134
Table 2

Individual Clinical Signs

Dose
Level Animal Hour

Grow (me/ka) Sex= Number _Observation~~ O05 2. & 78 4
1 0 Female F52548 Appeared normal So vy

2 2 Female F52549 Appeared normal Sod ry

3 20 Female F52559 Appeared normal Soy

4 200 Female F52566 Appeared normal Soy

5 1,000 Female F52567 Appeared normal SoS

7 Indicates condition exists.
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HWI 6329-134

APPENDIX A

Protocol TP8084.PK
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PROTOCOL TPg0s4. PK

Study Title:
Single-Dose Intravenous Pharmacokinetic studyOf T-6052 in Rabbits |

Date:

November 9, 1994

RBerforningLaboratory:
Hazleton Wisconsin, Inc.3301 Kinsman BoulevardMadison, Wisconsin 53704

LaboratoryprojectIdentification:
HHI 6329-134
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P8084.PK.
Page 2

STUDY IDENTIFICATION

Single-Dose Intravenous Pharmacokinetic Studyof T-6052 in Rabbits

HHI No. 6329-134
Test Material T-6052
Sponsor 3M

Toxicology Services220-2E-02 3M CenterSt. Paul, MN 55144
Sponsor's Representative John L. Butenhoff, ph

Toxicology Services220-2E-02 3M Center -St. Paul, MN 55144
(612) 733-1962

Study Director Steven M. Glaza
Hazleton Wisconsin, Inc.P.0. Box 7545
Madison, WI 53707-7545(608) 241-7292

Study Location Hazleton Wisconsin, Inc.Building No. 33802 Packers Avenue
Madison, WI 53704

Proposed Study Timetable
Experimental Start Date Week of November 7, 1994Experimental Termination Date Week of November 7, 1994Draft Report Date Week of December 12, 1994
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P8084.pK
Page 31. study

Single-Dose Intravenous Pharmacokinetic Study fn Rabbits
2. purpose

Taniaiess the level of systemic exposure when the test materia) isadninistered as a single intravenous injection to repeip:
3. RegulatoryCompliance[his study will be conducted in accordance with the following Goodeanoratory, Practice Regulations/Standards,Guide]ines wits ingexception that analysis of the test material mixtonssCondcreacions solubility, homogeneity, and stability witl not beconducted:

[1 Conduct as a Nonregulated Study[X] 21 CFR 58 (FDA)
['] 40 CFR 160 (EPA-FIFRA)[] 40 CFR 792 (EPA-TSCA)[1 c(81)30 (Final) (0fc0)[159 Nohsan Mo. 3850 (Japanese WaFF) -[1 Notification No. 313 (Japanese HORM)
fat phrocedures in this protocol are in compliance with the AnimalYelfare Act Regulations. In the opinion of the Sporenr 1dstudy) worgtors the study does not unnecessarily duplicate. sry neestoclwork.

4. QualityAssurancethe buorocol, study conduct, and the Final report will. be auditedbyChe Juality Assurance Unit In accordance with Hazleton Weseecic(WI) Standard Operating Procedures (SOPs) and pol jens’
S. TestMaterial

A. Identification
T-6052

B. PhysicalDescription(To be documented in the raw data)
C. PurityandStabilitydutesponsor assumes responsibility for purity and stabi] itygeterninations (including under test conditions), “Sample ofbostgmaterial/vehicle mixture(s) for concentration, ‘sotusi1sry,homogeneity, and stability analyses will be taken beforHaken) wration If requested by the Sponsor. These ssmples (iftaken) will be sent to the Sponsor afterexper imectostermination for possible analysis.
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P8084.PKPage 4
D. Storage

Room temperature
E. ReserveSamplesReserve samples will not be required for this study.
F. Retention

fny unused test material will be discarded after issuance ofthe final report, unless directed otherwise by the Spancer
G. SafetyPrecautions

As required by HMI SOPs and policies
6. ControlMaterial

A. Identification
Sterile ater for injection

B. PhysicalDescriptionClear, colorless Tiquid -
C. PurityandStabilityThe purity and stability of this USP grade material is; considered to be adequate for the purposes of this study.
D. Storage

Refrigerated
E. ReserveSamples :See Section, 5. E. Reserve Samples
F. Retention

Any remaining control material may be used for other testingand will not be discarded after issuance of the Final repors.
G. SafetyPrecautionsAs required by HNI SOPs and policies

7. ExperimentalDestan

A. Animals

1) Soectes
0 foes
(2) Strain/Source

ra: (NZH)SPF/HRP, Inc.
(3) Age at Initiation

Adult
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108084.PKPage 5
(4) MeiahtatInitiation2503.5 kg
(5) Number andSex5 females
(6) IdentificationIndividual nunbered ear tag
(7) Husbandry

(2) Housing
fndividually, in screen-botton stainless steel cages(heavy gauge}

(b) FoodA measured amount of Laboratory Rabbit Diet HF #5326{PHI Feeds, Inc.). The foad 15 routinely ananysed bythe manufacturer for nutritional componente anyenvironmental contaminants. -
(c) MaterJd Iibitun fron an automatic system. Samples of thepater are analyzed by WWI for total dissolved soi ice,. hardness, and Specified microbiological content anefor selected elenents, heavy metals,organophosphates, and’ chlorinated hydrocarbons.
4) Contaminants@ fens contaminants in the food or waterthat would interfere with this study.

(e) Environment) Eman ontrots for the animal room will beset to maintain a temperature of 19°C to 23:¢. 4relative hunidity of 50% 420%, and a 12-haurTight/12-hour dark cycle.
f) Acclination0 fein days

(8) SelectionofTestAnimalsBased an health and body weight according to HUI SOPs. Anadequate nunber of extra animals will be purchased vo thayno animal in obviously poor health is placed on esi
(9) JustificationforSpecies SelectionHistorically, "the New ZeaTand White albino rabbit has beenthe aninal of choice because of the large amount orbackground information on this species.
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P8084. PK
Page 6

8. DoseAdainistration
(1) TestGroups

DoseLevel Number ofGroup na/ka)* Females
1 0 (Control) 12 2 13 20 14 200 15 1000 1

a The dose volume will be 0.5 ml/kg forGroups 1-4 and approximately 1.0 ml/kg of bodyweight (depending on the bulk density of thetest material) for Group 5.

C. DosingProcedures
1) DosingRoute

¢ Intravenous injection into a marginal ear vein overapproximately 30 to 60 seconds.

: (2) Reason.forDosingRoute
Intravenous injection is an acceptable route to assesssystenic exposure.

(3) DosingDuration
Single dose

(4) DosePreparation
The test material will be diluted with sterile water forinjection to achieve a specific concentration for eachdose level in Groups 1-4. The test material will beadministered undiluted at the 1,000 mg/kg dose level,using the bulk density to determine the dose volume.Individual doses will be calculated based on the animal’sbody weight taken just before testmaterial
administration. The prepared test mixtures will be storedat room temperature until administration.

0. ObservationofAnimals
(1) Clinica) Observations

The animals will be observed for clinical signs oftoxicity at approximately 0.5, 2.0, 4.0, 24, and 48 hoursafter treatnent.
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TP8084.PKPage 7
2 i

(3) sampleCollections

a) frequencyxSEN hourspost- inject on
(b) NumberofAnimalsa
(c) MethodofCollectionBlood samples (approximately 4 nL) will be collectedfrom either ear via the catheterization of Songuricular artery ‘or fron the marginal ‘sar vere at 2,4,6, 8, 12, and 24 hours post-ipectieApproximately 20 al of blood (actual votune to bedocunented in the raw data) will be obtained pros theposterior vena cava of each aninal at the sim otsecropsy (48 hours post-injection). Approsinctoy20 BL of blood wil be collected fron posianiadls during the study, 1150, 1 poseimie rhesamples will be stored at room’ tenphrature and Hpencentrifuged, and the separate serun ad ro) iati fractions stored in a freezer set to maissale 2temperature of -20°C +10°C. The separated soram andcellular fractions will be sent frozen to. the Smoumerafter experimental termination.

Samples will be shipped to:
Janes D. JohnsonWEE EPCBldg. 2-36.69935 Bush AvenueSt. Paul, BN 55106

Janes 0. Johnson wil be notified by telephone at(612) 778-5234 prior to the shipment of the senmeres.
E. Termination

m UnscheduledSacrificesandDeathsAny aninal dying during the study or sacrificed in amoribund condition, will be subjected to ay <arom tedgross necropsy examination and 311 abnormatitjer ons uerecorded. Animals in a moribund condition wits banesthetized with sodium pentobarbital, bled via he venaCava, and exsanguinated.
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TPB084.PK.
Page 8

(2) ScheduledSacrificeAt approximately 48 hours post-injection, animalssurviving to termination will be anesthetized with sodiumpentobarbital, bled via the vena cava, and exsanguinatedAn abbreviated gross necropsy examination will not bedone, however, tissues will be collected.

(2) SamleCollection
The whole Tiver and bile from each animal dyingduring the study, sacrificed in a moribund condition,or surviving to termination will be collected. Bothkidneys from each animal will also be collected. Thetissues will beplaced on dry ice immediately aftercollection and then placed in a freezer set tomaintain a temperature of -20°C 110°C.

The tissues (liver, bile, kidneys) will be sentfrozen on dry ice to the! Sponsor after experimentaltermination. The samples will be shipped to theperson listed in Section 7.0.(3).(c). The Sponsor isresponsible for the retention and disposition of thesamples.
F. StatisticalAnalyses! Wo statistical analyses are required.

8. Report
A final report including those items Tisted below will be submitted.
Description of the test and control materials
Description of the test system
Procedures
Dates of experimental initiation and terminationDescription of any toxic effects
Gross pathology findings/gross pathology report (ifapplicable)
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9. LocationofRawData.Records,andFina]ReportOriginal data, or copies thereof, will be available at HMI tofacilitate auditing the study during its progress and beforeacceptance of the Final report. When the final report is completed,all original paper data, including those item 11sted below wip) reretained in the archives of HWI according to HI SOP.
Protocol and protocol amendmentsDose preparation records
In-1ife records
Body weights
Dose administration

Observat fons
Sample collection recordsPathology Records
Study correspondence
Final report (original signed copy)
The following supporting records will be retained at HNI but willnot be archived with the study data.
Animal receipt/acclination recordsWater analysis’ records
Aninal room temperature and humidity recordsRefrigerator and freezer temperature recordsInstrument calibration and maintenance records

)
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PROTOCOL APPROVAL

Denn 2. Huttay I t5-5yJohn L. Butenhof?, PhD bateSponsor's RepresentativeMH

aquSteven H. Glaza DateStudy Director
Acute Toxicology, Hazleton Wisconsin, Inc.

£5 "/aloysentative DateQuality Assurance Unit
Hazleton Wisconsin, Inc.

(6329-134.protdskl)
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PURPOSE

This study is performed in order to provide pharmacokinetic data for the assessmentofa subsequent dermal absorption study (HWI#6329-135).

2.0 TEST MATERIALS

2.1 Test, Control, and Reference Substances and Matrices2.11 Analytical Reference Substance: FC-95, lot 161 or 171. They areequivalent.
2.1.2 Analytical Reference Matrix: Bovine liver and bovine serum2.13 Analytical Control Substance: None
2.1.4 Analytical Control Matrix: Bovine liver and bovine serum

2.2 Source of Materials: 3M ICP/PCP Division (2.1.1), grocery store (2.12, 2.1.4-liver), Sigma Chemical Company (2.1.2, 2.1.4-serum)
2.3 Number of Test and Control Samples: Liver and serum from 4 test animalsand 1 control animal.Other biological tissues (kidney, bile, cellular fraction) will beavailable for analysisif deemed appropriate by the Study Director.
2.4 Identification of Test and Control Samples: The samples are identified usingthe HW animal identification number which consists ofa letter and five digitnumber, plus the tissue identity, and day identity (serum).
25 Purity and Strength of Reference Substance: To be determined by Sponsor.
2.6 Stability of Reference Substance: To be determined by Sponsor.
2.7 Storage Conditions for Test Materials: Room temperature (2.1.1),-20:+ 10°C (2.1.2, 2.1.4). Test and Control samples will be received according toAMDT-5-10-0.

2.8 Disposition of Specimens: Biological tissues and fluids will be retained perGLP Regulation for the time period requiredforstudies longer than 28 days. Thisstudy is in parallel with a 28 day dermal absorption study so all tissues will beretained.

2.9 Safety Precautions: Refer to appropriate MSDS. Wear appropriate laboratory
attire. Use caution when handling knivesforcutting the samples.
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3.0 EXPERIMENTAL - Overview

The tissues from animals dosed as described (HWI#6329-134), are available foranalysis for fluorine compounds. At the discretionofthe Study Director, a series ofanalytical tests can be performed. The screening for fluoride in liver via combustion(See Methods--next Section) is the appropriate analysis to present definitive dath furfluorine in the liver. Electrospray mass spectrometry will be performed in order toconfirm the presence of specific molecules. The material being studied is aperfluorodecanesulfonic acid salt (Ammonium). This material is not expected to bebiotransformed. If the material is similar to perfluorooctanesulfonic acid anion, itwill be persistent in the liver. Analysis of liver for total organic fluotine willprovide information as to the extentofpersistence.

4.0 EXPERIMENTAL-Methods

4.1 Liver and Serum screening methods: (attached)
4.1.1 AMDT-M-1-0, Thermal Extraction of Fluoride by Means ofa ModifiedDohrmann DX2000 Organic Halide Analyzer-Liver
4.1.2 AMDT-M-2-0, Fluoride Measurement by Means of an Orion EA940Expandable on Analyzer

4.1.3 AMDT-M-4-0, ExtractionofFluorochemicals from Rabbit Liver
4.14 AMDT-M-5-0, Analysis of Rabbit Liver Extract for FluorochemicalsUsing Electrospray Mass Spectrometry

4.1.5 AMDT-M-8-0, Analysis of Fluoride Using the Skalar Segmented FlowAnalyzer with Jon Selective Electrode

4.1.6 AMDT-M-14-0,Thermal Extraction of Fluoride by Means of aModified Dohrmann DX2000 Organic Halide Analyzer-Serum
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5.0 DATA ANALYSIS

5.1 Data Reporting: Data will be reported as a concentration (weight/weight) offluoride per tissue or fluid, or as FC-120 (electrospray mass spectrometry) por unitoftissue or fluid. Statistics used, at the discretion of the Study Director, mayinclude averages and standard deviations from different dose groups If necessary,simple statistical tests such as the Student’s t test may be applied to determinestatistical difference.

6.0 MAINTENANCE OF RAW DATA AND RECORDS

6.1 Raw Data and Records: Raw data, approved protocol, appropriate specimens,approved final report, and electronic data will be maintained in the AMDT archives.

EFER]

7.1 AMDT-S-10-0, Sample Tracking System

8.1 AMDT-M-1-0, Thermal Extraction of Fluoride by Means ofa ModifiedDohrmann DX2000 Organic Halide Analyzer-Liver

8.2 AMDT-M-2-0, Fluoride Measurement by Means of an Orion EA940Expandable Jon Analyzer

8.3 AMDT-M-4-0, Extraction of Fluorochemicals from Rabbit Liver
8.4 AMDT-M-5-0, Analysis of Rabbit Liver Extract for Fluorochemicals Using
Electrospray Mass Spectrometry

8.5 AMDT-M-8-0, Analysis of Fluoride Using the Skalar Segmented FlowAnalyzer with Ion Selective Electrode

8.6 AMDT-M-14-0,Thermal Extraction of Fluoride by Means ofa ModifiedDohrmann DX2000 Organic Halide Analyzer-Serum
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L0SCOPE,APPLICABLECOMPOUNDS,ANDMATRICES
L.1 Scope: This method is for the operation ofa Dohrmann DX2000 when it is used to extractfluoride from various matrices. The fluoride is typically collected in TISAB solution for analysis
‘with an ion selective electrode.
1.2 Applicable Compounds: Fluorochemicals or other fluorinated compounds.1.3 Matrices: Biological tissues, particularly liver.

2.1 Fluoride, fluorine, extraction, pyrolysis, ionization, ion selective electrode, Dohrmann, halide,'DX2000, luorochemicals.

3.0 PRECAUTIONS

3.1 Glassware and exhaust gases can be extremely hot,
3.2 Glassware is fragile, broken glass may cause injuries.
3.3 Pressurized gases, proper compressed gas handling practices required.
3.4 Solvent based samples may flash, may need to allowthemtodrydown before starting run.3.5 Potential biohazards due to the biological matrices. Use appropriate personal protectiveequipment.

4.0 SUPPLIES AND MATERIALS
4.1 Compressed Oxygen, Hydrocarbon free, regulated to 30 PSL
4.2 Compressed Helium, High Purity Grade, regulated to 45 PSL.
4.3 Quartz glass sample boat with Teflon™ tubing, Dohrmann 890-097 or‘equivalent.
4.4 Quartz glass combustion tube, Reliance Glass G-9405-012 or equivalent,
4.5 Orion 940999 Total Ionic Strength Adjustment Buffer (TISAB IT ) or equivalent,4.6 Sample collection vials, HDPE.
4.7 Milli-Q™ water
4.8 Polystyrene pipettes.
4.9 Activated Charcoal, E. Merck 2005 or equivalent.
4.10 Hamilton Syringe or equivalent.
4.11 Miscellaneous laboratory glassware

5.1 Rosemount Dohrmann DX2000 Organic Halide Analyzer, modified for fluoride extraction.
5.2 IBM compatible 386 or 486 computer.
5.3 DX2000 software, version 1.00, modified for fluoride extraction.
5.4 Excel Spreadsheet, version 5.0 or greater

6.0 INTERFERENCES EE—
6.1 Sample size is limited to approximately 150 mg, depending on sample moisture content. This
may vary from matrix to matrix.

. 2
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2.0 SAMPLE HANDLING

7.1 Samples are not to be handled with bare hands. Fluoride may leach from the skin to thesample. Use forceps or probe to transfer tissues,
7:2 Samplesofliverare cut from frozen liver and placed in a tared and labeled weigh boat. Use aclean scalpel and cutting board. The cutting board and scalpel should be cleaned with water,‘methanol, or methanol-water solution after each liveriscut,

8.1 PreparationofCalibration Standards

8.11 The standards required for each project will need to be appropriate for that individual project.Refer to protocol for that project.
8.1.2 Typically 50-500 ppm FC-95 in methanol standards are used.8.13 For rabbit liver studies, usebeef liveras the matrix. Cut a pieceoffrozenbeef liver (100 -150 mg) and weigh it in a labeled and tared weigh boat.
82 Calibration - Overview

The normal calibration is the fluoride curve (AMDT-M-2). However, ifan optional spiked livercurve is required the procedure listed below is used.
8.2.1 A calibration curve for the DX2000 is generated by spiking samples with known standards.and combusting them using the same methods and matrix type as the samples to be tested.8.2.2 Typically, three replicatesofeach standard and five concentrationsof standards will be:spiked.
8.2.3 Standard curve will be plotted as Mass Spiked F (ug) on the x-axis and Standard MassRecovered F (ug) on the y-axis. Generate a regression curve and calculate the equation for the lineand the 12 value.
8.2.4 Mass SpikedF (ug) = (Amount spiked in mL) x ( Conc. ofstandard in ppm)x (0.6004)*FC-95 is 60.04% F therefore 0.6004 is the factor used to convert FC-95 to F8.2.5 Standard Mass Recovered F (ug) = (TISAB volume in mL) x (Orion reading in ppm)
8.3 Calibration - Procedure

83.1 Start Up
83.1.1 Run 2 or more Clean Cycles when starting instrument each day. More clean cycles maybe usedifthe previous samples contained high concentrationsoffluoride.
83.2 Blanks
8.3.2.1 Prepare sample using the same methods and typeofmatrix as the test sample.83.2.2 For rabbit studies, usebeefliver as the matrix. Prepare at least 3 samplesofbeefliver(100 150 mg) for blanks.
8.3.2.3 Put sample in Dohrmann boat. Combust each sample as described in section 9.0 andanalyze sample according to method AMDT-M-2 for the fon selective electrode analysis,
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8.3.2.4Forrabbit studies, the meter reading fora blank sample should be 0.03 ppm or lowerbefore proceeding with the calibration, Bum samples until this limit is reached, or until in thejudgementof the operator the reading is stable with respect to historical readings (previous 48hours).
83.2.5 For non-cabbit studies, the blank readings should reach a predetermined ion concentrationbefore proceeding with the calibration.
8.3.2.6 It may be necessary to mix approximately 50 mgofcharcoal with the sample to aidcombustion.

8.3.3 Standard Curve
8.3.3.1 Weigh out at least 15 matrix samples (5 standards with3 replicates each) in tared andlabeled weigh boats. For rabbit studies, weigh 100-150 mgbeef liver samples. Recordweightsinstudy data. Store the matrix samples on dry ice or ice packs to keep them frozen until used.83.3.2 Place weighedbeefliver sample in Dohrmann sample boar.833.3 Start with the lowest standard concentration. Usinga Hamilton syringe, ejecta fixedQuantity ofthe standard on or in the matrix. For rabbit studies, use 4 uL ofstandard and eject itonor inthebeefliver.
83.34 Atleast replicates should be usedforthe lowest standard concentration; more replicates‘may be used at the discretionofthe analyst.
83.3.5 Combust the sample as described in section 9.3 and analyze according to AMDT-M-2,8.3.3.6 Run all 15 standards. If one replicate is significantly different from the other tworeplicates, run another sample for that standard. Indicate in data that the new replicate replaces theold replicate and that the new replicate will be used to calculate the regression cue.8.3.3.7 When all standards have been run, calculate the r2. r2 must be at least 0.95. Ifit is not atleast 0.95, consult with supervisor.
8.3.3.8 A new standard curve should be run when the combustion tube or sample matrix ischanged. New standard curve ‘may also be run at the discretion oftheanalyst.

8.4 Storage Conditions for Standards

8.4.1 Storage requirementsfor standards are dependent on the individual standards used,Typically, standards are stored at room temperature in plastic screw top bortles84.2 New FC-95 standards should be prepared at least once 2 month.

9.0 PROCEDURES
9.1 Typical Operating Conditions:
9.1.1 Combustion tube temperature = 950°C.9.1.2 Oxygen and Helium flow = 50 cc/minute.
9.1.3 Vaporization/Drying time = 240 seconds.9.1.4 Bake time = 300 seconds.
9.2 Start Up Procedure:
9.2.1If the program is not started, start the EOX program on the PC,9.2.2 Open the SYSTEM SETUP window.
9.2.3 Put the fumace module and the cell in the READYmode.
9.2.4 Close the SYSTEM SETUP window.
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5:25 When the oven has reached the READY temperature, run the CLEAN BOATprogramfound jn the CELL CHECK menu.92.6 See AMDT-EP-3 for detailsofthe Dohrmann software.
9.3 Sample Extraction Procedure:93.1 Open the SAMPLE HATCH and place the sample in the BOAT. It may be necessary tomix approximately 50 mgofcharcoal with the sample to aid combustion. IF yi 1 done, charcoalshould also be mixed in while establishing the baseline and when gencrating the stuncurve,9.32 Close SAMPLE HATCH.$:3.3 dd approprise volume ofTISAB solutiono 1:1 TISAB:Mill-Q™ water mixture to alabeled sample collection vial. Typically 0.6 mL to 15mLareused. For rab. studies, use 1.0 or2.0 mL of 1:1 TISAB:Milli-Q™ water mixture,93.4 Place the vial o thatthe tipof the COMBUSTION TUBE is in the TISAB at least 0.25inches. Gases released during pyrolysis must bubble through the TISAD,9.3.5 Run the EOX-SOLIDS program found in the RUN menu.53.5 When the EOX program is finished, remove the collection vial from the combustion tube,93.7 Ifundiluted TISAB was used to coliect thesample, add an equal volumeOfMilli-Q™ waterto the TISAB to make 1:1 TISAB:Milli-Q™,2:3.8 Rinse the endofthe combustion tube with Mill-QM™ water and wipe with a KIMWIPE toremove any TISAB remaining on the tube.52.9 Open the sample hatch and remove any remaining ash from the boat. Ash can be removedvith a cotton ipped applicator or vacuumed out. It may be necessary to sersp particles of psbottom with a spatula or other similar device. A drop ofMilli-Q™ water may be added so ieboat to aid in the Clean Cycle.

9.3.10 Close the hatch,
9.3.11 Run the CLEAN BOAT program.93.12 Sumple is ready for analysis by ion selective electrode (AMDT-M-2),
9.4 Sample Calculations
9.4.1 Use the standard curve to calculate the sample value,9.4.2 Sample Mass Recovered F (ug) = (TISAB vol in mL) x(Orion readinginppm -intercept)(Slope)

10.0 VALIDATION

10.1 Quality Control
20.1.1 Daily Start Up Check Samples: Once the standard curve is established, each day ofanalysis is sarted by analyzing QC samples. The QC samples are to be the same as the JowestGonceniration spiked samples usedto generate the standard curve. Each concentration must bodone in triplicate unless th first two replicates are within 20% of the standard curve, thon 5 fodreplicate is not necessary.
F2 Precision and Accuracy: See method development analysis and sample analysis inFluoride Notebooks 2.3, and 3. Precision and accuracy varies when analyzing sampiesofdifferentmatrices and different reference compounds.
10.3 Other Validation Parameters: NA
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11.0 DATA ANALYSIS

11.1 Calculations

1LLI For the standard curve, use regression analysis in Excel, version 5.0 or greater.
11.1.2 To calculate the fluoride contraction in the sample, see method AMDT-M-2.

11.2 Analyzing the Data

112.1 2 must be at least 0.95 or greater. “Outliers” may be excludediftwo ofthe three replicatesare within 20% ofeach other and the outlier is greater than 200%ofthe averageofthose topos.less than 50%ofthe averageofthose two. Any such outliers should be pointed outin the dataand‘noted in the Final Report along with the reason it was considered an outlier.

None

13.0REFERENCES~~~ =
13.1 Rosemount Dohrmann DX2000 Organic Halide Analyzer Operator's Manual (Manual 915-349, revision B, December 1993)
13.2 AMDT-M-2 Fluoride Measurement by Meansof an Orion EA940 Expandable Ion
Analyzer
13.3 AMDT-EP-3 Routine Maintenance ofa Modified Dohrmann [DX2000 Organic HalideAnalyzer

14.0_REVISIONS

Revision
RevisionNumber ReasonforChange Dae
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10SCOPE,APPLICABLECOMPOUNDS.ANDMATRICES
Hon SCOPE: This method is for th calibration and operationofan Orion EA940 ExpandableTon Analyzer.

1.2 APPLICABLE COMPOUNDS: Fluoride.
13 APPLICABLE MATRICES: Liquid samples in an appropriate buffer solution, PreferredPHOf6.0.

2.0 KEYWORDS

2.1 Fluoride, fluorine, ion selective electrode

3.1 No hazards identified with this method.

4-1 Orion 940999 Total onic Strength Adjustment Buffer I (TISABID) or equivalent,4.2 Orion Model 900001 electrode filling solution (AgCl) or equivalent.4.3 Orion 940907 100 ppm fluoride standard or equivalent.4.4 Milli-Q™ water or equivalent.
4.5 Magnetic stir bars.
4.6 Lab tissues.
4.7 Sample collection vias,
4.8 Plastic 100 mL volumetric flasks.
4.9 Polystyrene pipettes.
4.10 Miscellaneous laboratory glassware.

5.1 Orion Model EA940 Expandable Ion Analyzer or equivalent.52 Orion Model 960900 Solid State Combination Fluoride electrode or equivalent.53 Magnetic Stir Plate.
$4 IBM compatible 386 or 436 computer (only needed ifusing Orion 3E software).$5 Orion RS232 interface cable (only needed if using Orion 3E software).56 Microsoft Excel 5.0 (only needed if using Orion 3E software),
6.0 INTERFERENCES

&1 is recommended that the pH be ator near 6.0. A 1:1 mixture ofTISAB and sample/Mill-QM water will generally bring sample to pH of 6.0.§:2 Sample temperature may effect fluoride measurement. Its recommended that the sample beat room temperature as the standards were when the meter was calibrated.63 The rate the samples are stirred at should be consistent with the rate the standards were stirred,
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6:4 Air bubbles trapped under electrode can give emoncous readings. Make sure no air istrappedunder electrode.

7.1 No special handling necessary.

8.1 PreparationofCalibration Standards8.1.1 Measure SOmLofTISAB Il into 5 100 mL plastic volumetric flasks.81.2 Label the flasks 43 0.05, 0.1,0.5, 1.0, and 5 ppm F-, along with the date and your initials.42 Pipette 0.05,0.1, 05, 1.0, and 1.5mLof 100 ppm fluoride standard into the appropriatelylabeled flasks.
8.1.4 Add approximately 30 mL ofMilli-Q™ water to each flask.8.1.5 Shake the flasks to mix the solutions.
816 Eliminateabubbles from the flasks by tipping the flasks ontheir sides and rolling theairinthe flasks over the air bubbles.
8.1.7 Bring the volume in the flasks up to the 100mLmark with Milli-Q™ water,8.1.8Invertand shake the flasks for the final mixing.8.1.9 Record standards in Standards Log Book.
8.2 Calibration
8.2.1 IFnecessary, remove tape from electrode filling hole.8.2.2 Invert probe to wet top seal.
8.2.3 Ejecta few dropsoffilling solution from bottomofelectrode to wet lower seal,82.4 Fil the electrode with filling solution.
8.2.5 The meter and the F- electrode are typically calibrated by direct measurement with no blankSomection, using standards with concentrationsof 0.05, 0.1, 035, 1.0, and 1.5 ppm Fr followingthe manufacturer's instructions.
8.2.6 Record the slope in the appropriate log book.8.2.7 Clean the electrode by rinsing with Milli-Q"waterand wiping the sides down with abtissues.

83 Storage Conditions for Standards8.3.1 Calibration standards are stored atroom temperature.

20PROCEDURES ~~ 000000
9.1 Calibration and Measurement, Standard method:9-11 The sample to be measured needs to be mixed with TISAB using the proportionsrecommended by the TISAB manufacturer.9.1.2 Place a stir bar in thesample and place the sample on the sti plate.9.1.3 Allow the sampleto mix fora few seconds before inserting the electrode. When theelectrode is inserted, make sure there are no air bubbles trapped under the electrode.91.4 The sample should be the same temperature as the calibration standards and stirred at thesame rate as the calibration standards,
9-1:5 When the readings have stabilized, record the reading in the appropriate log book.
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9.2 Calibration And Measurement, Using Orion 3E Software:

9.2.1 Calibration:
9.2.1.1 Follow steps 8.2.1 t0 8.2.4.
9.2.1.2 Press Function Key #8 (F8).
92.1.3 The computer screen will ask you to confirm the numberofstandards to be used,concentration of the standards, and whether or not a blank istobe included in the calibration.Make any necessary changes to the information presented and click on CONTINUE.9.2.1.4 Place the electrode in the first standard on the stir ‘plate and click on CONTINUE.9.2.1.5 Observe the readings on the graphic display on the computer. When the readings havestabilized, press ACCEPT READING.
9.2.1.6 Repeat step 9.2.1.4 and 9.2.1.5forthe remaining standards.92.1.7 After the final standard, the computer will display the slopeofthe curve, a well as theintercept and correlation. Record th slope, intercept, and correlation inthe appropriate ogbookand click on CONTINUE. The calibration data is automatically copied to C:\Orion\Data\Calib.txt.

9.2.2 Data Spreadsheet:
92.2.1 Select cther NEW or OPEN from the FILE menu to open a new or existing spreadsheetto store data in.
9.2.2.2 Record the nameofthe spreadsheet used in the appropriate log book.
9.2.3 Fluoride Measurement:
9.2.3.1 Follow steps 9.2.1 through 9.2.4
9.23.2 Enter the nameofthe sample in the appropriate place on the screen.
9.2.3.3 Click on the NEW SAMPLE button
9.2.3.4 When the readings have stabilized, click on the RECORD ‘button and write the resultin theappropriate log book.

10.1 Quality Control:
102 Precision and Accuracy
10.3 Other Validation Parameters According to Reference 13.2, the range ofdetectionis 0.02‘ppm fluoride up to a saturated solution of fluoride.

11.1 Calculations None necessary.

11.2 Analyzing the Data None necessary.

2.0 ATTACHMENTS
None

13.0 REFERENCES
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13.1 Orion Model EA940 Expandable fon Analyzer Instruction Manual, Orion ResearchIncorporated, 1991.
13.2 Orion Model 960900 Solid State Combination Fluoride Electrode Instruction Manual, OrionResearch Incorporated, 1991.
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1.1 Scope: This method is for the extractionoffluorochemicals from rabbit livers,Ethyl acetate is used toextractfluorochemicals from the livers for analysis bylecuogpray mass spectroscopy:1.2 Applicable Compounds: Fluorochemicals or other fluorinated compounds.1.3 Matrices: Rabbit Livers.

2.1 Fluorochemicals, rabbit livers, electrospray mass spectrometer, fluorinatedcompounds, extraction.

3.1 Use gloves when handling the rabbit livers, they may contain pathogens,

4.1 Supplies
4.1.1 - Syringe, capable of measuring 100 pL41.2 Eppendort ypeo disposable pipess4.1.3 Gloves
4.1.4 Plastic grinding tubes
4.1.5 Plastic centrifuge tubes, 15 mL
4.1.6 Labels
4.1.7 Nitrogen
4.18 Timer
4.1.9 Filters, Titan nylon syringe filters, 02jm.4.1.10 Analytical pipes: glass volumetric pipers.4.1.11 Disposable plastic 3 ce syringes.
4.1.12 Crimp cap autovials.

4.2 Reagents
4.2.1 Aqueous Ammonium Acetate (Aldrich), approx.250 ppm: Prepare a 2500ppm aqueous solutionofammonium acetate by adding 250 mg ammoniumacetate 10 a 100 mL volumetric flask and dilute to volume with Milli-Q‘water. Dilute this solution 1:10 for a 250 ppm solution.4.2.2 Sodium carbonate/Sodium Bicarbonate Buffer (1.T. Baker),(Na,COJNHOO,) 0.25 M: Weigh 26.5 g of sodium carbonate Maco)and 21.0 gofsodium bicarbonate (NaHCO,) intoa 1 L volumetric flask andbring to volume with Milli-Q water.4.2.3 Dilute acetonitrile solution, dilute acetonitrile 1:1 with Milli-Q water.4.2.4 Ethyl Acetate
4.2.5 Methanol
4.2.6 Milli-Q water
4.2.7 1H,1H:2H2H- perfluorooctanesulfonic acid (Aldrich)4.2.8 FC'95 (3M Specialty Chemical Division)
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50EQUIPMENT ~~
5.1 Ultra-Turrax T25 Grinder for grinding liver samples.
5.2 Vortex mixer
5.3 Cenmifuge
5.4 Shaker
5.5 Analytical Evaporator

6.0INTERFERENCES~~
6.1 Therearenoknowninterferencesatths ime.

2.0 SAMPLEHANDLING
7.1 The rabbit livers are received frozen, and mustbe kept frozen until the extraction is

performed.

8.0 CALIBRATIONANDSTANDARDIZATION~~
8.1 Preparation of Internal Standards

8.1.1 Prepare an intemal standardofapproximately 12 ppm 1H, 1H,2H,2H-
pertluorooctanesulphonic acid to be added to each liver sample,

8.1.2 Weigh atleast 0.1 g of 1H, 1H,2H,2H-perfluorooctanesulphonic acid into a
100mLvolumetric flask. Recordtheactual weight.

8.1.3 Bring it up to volume with methanol, this is the stock standard.
8.1.4Toa250mL volumetricflask,add 3mLsofthestock standardandbringto

volume with Milli-Q water. Calculate the actual concentrationofthe
standard.

actual mg perfluoroctane-
__suphonicacid  X 3mL = actual concentration, ppm

0.1L 250mL

8.2 Prepare FC-95 Anion Standards
8.2.1 Prepare FC-95 standards for the standard curve.
8.2.2 Weigh spproximatly 100 mg of FC-95intoa 100mi volumeic flask.

Recordthe actual weight.
8.2.3 Bring up to volume with dilute acetonitrile.
8.2.4Dilutethe solution with dilute acetonitrile1:10for asolution of

approximately 100 ppm. Dilute this solution 1:10 with dilute acetonitrile for
a solutionofapprox. 10 ppm.

8.2.5 Use the 10 ppm solution to make, working standards with values close to
5.0 ppm, 1.0 ppm and 500 ppb.

8.3 Prepare Beef Liver Homogenate fo Use for Standards
8.3.1 Weigh40 gofBovine liverinto a 250mL Nalgenebottlecontaining

200 mLs Milli-Q water. Grind to ahomogenous solution.
8.3.2 Add 1mLof the solution to a 15mLcentrifuge tube. Prepare a totalofeight

1m aliquots of the solution in 15mLcentrifuge tubes. Be sure to re.
suspend solution by shaking it between aliquots.
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8.3.3 Spike seven of the 1 mL aliquots with the following amounts of working
Standards in step 9.12 of the procedure. One 1 mL aliquot serves as the
blank.

Working Standard “Approximate final
(Approximate Conc.) concentration of

FC-95 in liver
1_ Bak |

8.4 Calculate the actual valueofthe standards:

uLofstandard xconcentration(inppm) = final concentration (ppm)
171 mg liver'/ 1 ml homogenate of FC-95 in liver

*Average weight of bovine liver in solution as determined by weighing
1'mL homogenatesof40 mg liver in 200 mLofMilli-Q water. The amount of
FC-95 is reported as equivalentsof FC-95 potassium salt.

8.5 Calibration
8.5.1 Extract the spiked beef liver homogenate following 9.13 10 9.23ofthis

‘method. Use these standards to establish your curve on the mass
spectrometer.

8.5.2 Altematively, a standard curve may be generated using ratiosofresponses
ofthe perflucrooctansulfonate anion and the intemal standard anion versus
concentration of the perfluorooctanesulfonate anion.

8.6 Storage Conditions for Standards
8.6.1 New standards are prepared with each analysis. Standardsarestored in

‘covered plastic centrifuge tubes until the analysis on the mass spectrometer
is performed.

8.7 Storage Conditions for Standards
8.7.1 Bec liver homogenates may be frozen after preparation.

9.0 PROCEDURES
9.1 Obtain frozen liver samples. In spent tissue, note that the liver has not been

packaged with other tissues.
9.2 Usea dissecting scalpel and cut off approximately 1 gofliver.
9.3 Weigh the sample directly into a tared plastic grinding tube.
914 Record the liver weight in the study note book.
9.5 Puta label on the vial with the study number, weight, rabbit ID, date and analyst

initials.
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9.6 Add 2.5 mLs water.
9.7 Grind the sample. Put the grinder probe in the sample and grind for about 2

minutes, until the sample is a homogeneous solution with no large chunks.
9.8 Rinse the probe off into the sample with 2.5 mLs water using a pipet.
9.9 Take the grinder apart and clean it with methanolafter each sample. Follow

AMDT-EP-22.
9.10 Cap the sample and vortex for 15 seconds.
9:11 Pipe 1 mito 15 mL cenvifuge be, Label the centrifuge tube with the identical

information as the grinding tube. (See AMDT-M-4 Worksheet for documenting the.
remaining steps.)

9.12 Spike thebeefliver homogenates with the appropriate amount of FC-95 standard
as described in 8.3.

9.13 Spike the samples andbeefliver homogenates with 100uLof intemal standard.
9.13 Add 1 mL of the sodium carbonate/sodium bicarbonate buffer and 1 mL ammonium

acetate.
9.15 Using an analytical pipet,add 5 mL ethyl acetate.
9:16 Cap he sample and vorcx 2010 30 seconds
9117 Putthemin the shakerfor 20 min.
9.18 Cenmifugefor20 to 25 minutes, until the layers are well separated.Setthe power

on the centrifuge 10.25.
9.19 Remove 4mLsofthe top organic layertafresh 15mLcentrifugetube with a 5

mL graduated glass pipet. Transfer the label t the fresh tube.
9.20 Blow the sample down on the analytical evaporator to near dryness with nitrogen,

approximately 30 to 40 minutes.
9.21 Bring the remaining sample up in 1 mL dilute acetonitrile with an analytical pipet.
9.22 _ Vortex 15 seconds.
9.23" Transfer the sampleto a 3 mL syringe. Atiach a 0.2 jum nylon mesh filter,andfilter

the sample into afresh centrifuge tubeor a autovial. Label the tube or vial with the
study number and animal number.

9.24 Cap and hold for analysis by clecirospray mass spectroscopy.
9.25 Complete AMDT-M-4 worksheet and attach to pageofstudy notebook.

100VALIDATION
10.1 Quality Control- not applicable
10.2 Precision and Accuracy- not applicable
10.3 Other Validation Parameters- not applicable

11.0 DATAANALYSIS
11.1 None

12.0 ATTACHMENTS
12.1 Worksheet AMDT-M4

13.0 REFERENCES
13.1 AMDT-EP-22 Routine Maintenance of Ultra-Turrax T-25

140REVISIONS
Revision Revision

Number ReasonforChange Dae
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lLescoPE
1.1 Scope: This method is for the analysisofextracts of rabbit liver or other tissues or

fluids for fuorochemicls usin the electrospray mass spectrometer, The andlysis
is performed by single ion monitoring of FC-95 anion, M/Z= 499, the intemal
standard M/Z = 427, and other appropriate masses

1.2 Applicable Compounds: Fluorochemicals or other fluorinated compounds.
13 Matrices: Rabbit Livers (samples), Beef Liver (standards), other tissues and

fluids.

20KEYWORDS
2.1 Fluorochemicals, fluorinated compounds, electrospray mass spectroscopy, mass

spectrometer, rabbit livers.

3.0 PRECAUTIONS
3.1 Use caution with the voltage cable for the probe. When the voltage cable is plugged

into the probe DO NOT TOUCH THE PROBE, there is riskofelectrical shock.
3.2 Do not run the pump above it's capacityof4000 psi. If pressure goes over 4000 psi

siopand leaspressure. The pak tubing may be plugged. Troubleshoot bck to
ind the plug and replace he plugged fubing. Sec AMDT-EP-15

3.3 Do not run the pump to dryness.

4.0SUPPLIESANDMATERIALS
4.1 Supplies

4.1.1 Nitrogen gas regulated to 140 psi.
4.1.2 Fluofix column or equivalent.
41113 100uLor250 ul fla tip syringe for sample injection.

4.2 Reagents .
4.2.1 Dilute acetonitrile mobile phase, dilute acetonitrile 1:1 with Milli-Q water.
4.2.2 Milli-Q water, all water used in this method should be Milli-Q water.

50EQUIPMENT
5.1 VG Trio2000 Electrospray Mass Spectrometer or equivalent.
5.2 ISCO Syringe Pump
5.3 Spectraphysics AS300 Autosampler
54 1800 Assembly
5.5 Autovials or capped centrifuge tubes.

60INTERFERENCES=
6.1 There are no known interferences at this time.

2.0 SAMPLEHANDLING
7.1 Keep the extracted samples in capped 15 mL centrifuge tubes or in capped autovials

until ready for analysis.
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8.1 Preparation of Calibration Standards
8.1.1 Seven beef liver standards and one blank beef liver are prepared during the

extraction procedure. (Sec AMDT-M-4, section 8.0)

8.2 Calibration
8.2.1 Run the seven beef liver standards twice, starting with the lowest standard

to obtain the standard curve.
8.2.2 Typically one standardisrun after each 5 to 7 samples. Choose a standard

in the same range of concentration as the samples.

8.3 Storage Conditions for Standards
8.3.1 Fresh standards are prepared with each analysis. Standards are stored in

covered plastic centrifuge tubes until the analysis on the mass spectometer is
performed. Samples and standards are NOT refrigerated.

8.4 Storage Conditions for Beef Liver Homogenates
8.4.1 Beef liver homogenates may be frozen after preparation.

90PROCEDURE...
9.1 Initial Set-up

9.1.1 Set software to “Operate on”, Ion Mode ES.
9.1.2 Record backing pressure in the instrument log,
9.1.3 Fil the solvent cylinder with mobile phase.
911. Set the pump to “Run”. Set the flow to 1000 uL/min. Observes droplets

‘coming out of the tip of the probe. The pressure should be at 1700 to 1800
si.

9.1.5 Check th fused silica at the end of the probe. Use an eye piece to check for
chips. The tip should be flat with nojagged edges.If any chips are found
cutoffthe ip of the silica with a column cutter and pull the silica through to
the appropriate length.

9.1.6 Check your nitrogen supply. Tum on the nitrogen. There should be no
nitrogen leaking around the tip of the probe. A fine mist shouldbecoming.
out of the tip.

9.1.7 Carefully guide the probe into the opening. Insert it until it won'tgoany
farther. Connect the voltage cable to the probe.

9.1.8 Go to the “Editor” page, and set Ionization Mode to ES’, and the
appropriate masses to 437 and 499.

9.1.9 Ifitis notin single ion mode go to “Option” and set SIR.
9.1.10Surt Acquisition. Assign a file name, MO-DAY-YR + letter. Record itin

the log book.
9.1. 11Run thebeef liver samples first, running each standard twice at the

beginning of the run.. Run a QC check by running one standard after every
5107 samples.

9.2 Manual Injection
9.2.1 Draw 150 uL of sample into a syringe. Inject the sample into the rheodyne

injection por. Inject slowly. Record the sample ID in the log book.
9.2.2 Tum the valve 10 “On”.
9.2.3 Wait two minutes, and inject the next sample.
9.2.4 Record the scan number for each sample in the logbook.
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9.3 Using the Autosampler
9.3.1 Set up sample tray A, B, orC.
9.3.2 Record the samples and their positions in the instrument log book. Up to 17

vials may be in each run.
9.3.3 Setup the sampler:

9.3.3.1 Push the sample bution
9131312 Setsample loop size = 100 ul
913133 Setinjecusample=2
913.34 SetCycletime=0
913:3'5 Namethe file: Livers
9.3.3.6  Idenify the tay used
9.3.37 Add the samples to Queue by pressing “Enter”
9.3.3.8 Press “Run” to start

10.0VALIDATION
10.1 Quality Control

10.1. TRun a sandard very S107 samples If igifcant change S0%) in
‘peak height occurs stopthe run. Only the samples before the last acceptable
Standard will be used. The remaining samples will be reanalyzed.

10.2 Precision and Accuracy
10.2. 1See Method Validation Report number AMDT-M-5.0.V1

10.3 Other Validation Parameters
10.4 Refer to Method Validation Report Number AMDT-M-5.0.V1

11.0 DATAANALYSIS

11.1 Calculations
11.2 Plotthe standard curve, using the mean of the two values obtained for cach

standard.
11.2. 1Read peak heights or areas for the samples from the printout. Use linear

regression to determine the sample concentrations.
11.2.2Calculate the mg of FC-95 anion, or other fluorochemical in the total rabbit

liver:

‘mg FC-95 anion in the total rabbit liver =

mgEC-95anionfromstd.curve ~~ x Total mass of liver, gms
gms of liver used for analysis.

11.3 Makea results table and enter it in the study book.
11.4 Printa chromatogram for cach sample, with the peaks labeled with the sample or

Standard ID. Write the study number on the printout, initial, date, and put it in the
study folder. Staple all chromatograms together and number pages.
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12.0ATTACHMENTS
None

13.0 REFERENCES

13.1 AMDT-EP-17

140REVISIONS

Revision Revision
Number Reasonforchange Die
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oscope
1.1 This method is for the analysis for fluoride, thermally extracted from samples using

the Dohrmann DX2000 (AMDT-M-1), and collected in TISAB for analysis with an

Ion Selective Electrode (ISE). The analysis is performed using the Skalar

Segmented Flow Analyzer with ISE.
1.2 Samples can be tissues, serum, biological material, or other materials extracted on

the Dohrmann.

20KEYWORDS
2.1 Skalar, segmented flow, fluoride.

3.0 PRECAUTIONS
3.1 Follow standard laboratory safety practices.

4.0 SUPPLIES AND MATERIALS
4.1 Supplies

4.1.1 Sample cups, 4mL plastic cups with caps
4.1.2 Autopipets, oxford or equivalent with plastic tips.
4.1.3 Polypropylene volumetric flasks, 100 mL
4.1.4 Cartridge components, refer to the Skalar Methods for components and part

numbers.
4.1.5 Sample prefilters, Evergreen

4.2 Reagents
4.2.1 Brij 35, 30% S.F.A.S. Detergent

4.2.2 TISAB 11 buffer solution: Purchase TISAB II from Orion. To 1liter of

TISAB II add 2.5 mL or 100 ppm fluoride solution and 1 mL Brij.

4.2.3 Sampler rinsing solution: Dilute TISAB II 1:1 with Milli-Q water.

4.2.4 Nitric acid solution for decontamination, 1 N(lab grade): Slowly add 64

‘mls concentrated nitric acid (HNO,) to 250 mLs of Milli-Q water. Bring

the volume up to 1 L with Milli-Q water.

4.3 Standards
4.3.1 Stock solution, 100 ppm F: purchased from Orion.
4.3.2 Intermediate standard, 10 ppm: Dilute 10 mLs of stock solution to 100 mLs

with Milli-Q water. Use polypropylene volumetric flasks.

4.3.3 Working standard: Make up the following working standards by adding the.
volumesofintermediate or stock standard indicated on the table, using

oxford or pumpmate pipets, to 50 mLsofTISAB and diluting to 100 mLs.
with Milli-Q water.

——Oisppm ——Tos
oem [os|

omen |
oem— is |

deem—— 03 |
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50EQUIPMENT == 000
5.1 Skalar Segmented Flow Auto Analyzer Sans™ System equipped with ISE

6.0INTERFERENCES~~~
6.1 High concentrations of alkalinity, chloride, phosphate, sulfate or iron can cause

interferences.

1.0 SAMPLEHANDLING =~
7.1 Samples should be stored in polyethylene bottles. Samples should be analyzed

within 30 days.

8.0 CALIBRATIONANDSTANDARDIZATION
8.1 Preparation of Calibration Standards

8.1.1 Prepare calibration standards as in section 4.3.

8.2 Calibration
8.2.1 The standardsareanalyzed at the beginningofthe run.

8.3 Storage Conditions for Standards
8.3.1 Standards are stored in capped polypropylene volumetric flasks. New

standards are prepared ataminimum of every six months, or as necessary.

20PROCEDURE=
9.1 Start Up Procedure

9.1.1 Clamp down the pumpdecks, air bars and sampler-pump tubing.
9.1.2 Put the fluoride electrodes in the electrode chamber.
9.1.3 Tum onthe power ofthe sampler, pumps, off potentiometer and heating

bath,
9.1.4 Put the reagent-lines in the appropriate botdes.
9.1.5 Tum on the interface, computer, display and printer. Make sure you

turn on the interface before the computer.
9.1.6 Let the system stabilize for approximately 30 minutes.

9.2 Starting a Run
9.2.1 Create a sample table by selecting FILES, TABLE, and CREATE, type in

the name of the file, and press ENTER.
9.2.2 Print the sample table, inserted in the system table by pushing ESC,

PRINT, GROUP 1. This will print the entire run.
9.2.3 Dial thé sampler settings to the appropriate number of samples, number of

seconds for sample wash, and number of seconds for the sample.
9.2.4 Fill the sample tray with the standards, samples, washes and drifts. IW and

FW/RUNOUT cups on the sampler do not need to be filled.
9.2.5 Setthe baseline.
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9.2.5. 1Select GRAPHICS, REAL TIME. IF you cannot get real-time, you
may be in the Da Handling Panel. Switch to the Analysis Panel by
selecting CONTROL PANEL and pushing F7.

9.2.5.2Use the small screwdriver forthe offset potentiometerto set the.
bse fine. Adjust th baseline units approximately 3/4 inch from
the bottom of the screen.

9.2.5. 3Check the highest standard and adjust the gain,if necessary, with
the interface screw #3.

9.2.6 Goto CONTROL PANEL, and to analysis panel. Deselect the analysis that
will not be run. (Select or deselect analysis by pressing ENTER.) Press Tab
to return to the Analysis Panel.

9.2.7 Press the spacebar to bring up the local menu.
9.2.8 Select START to star the analysis.
9.2.9 Type your ID (initials), the sample table which you created under 9.2.1 (or

press ENTER for choices), choose running with or without the system table
and select START ANALYSIS.

9.2. 10After starting the software, start the sampler. Make sure that the sampler is
set to the right number of samples and that the sample/wash/air times are:
OK.

9.2.11Select GRAPHICS, REAL TIME to view the progress of the analysis.
9.3 Loading and Printing the Data-File

9.3.1 Goto CONTROL PANEL, press the spacebar o bring up the local menu
and select LOAD. Select AUTOCALCULATION and enter the filename (or
highlight the file to be printed and press ENTER).

9:3.2 Toview the calibration curve, g0 to GRAPHICS, CALIBRATION
RVE.

9.3.3 To print the high level curve, push PRINT SCREEN.
9.3.4 To print the low level screen, push ESC to get out of graphics. Select

SETTINGS. Change the max y valuetoapproximately 900. Go to CAL
CURVE and press ESC, and Enter. Press PRINT SCREEN.

9.3.5 Retum to SETTINGS and change the max value back to 4095, go to EDIT,
gross ENTER and PRINT SCREEN to prot samplepeak,

9.3.6 To print the results go to CONTROL PANEL, SPACEBAR, OUTPUT,
OUTPUT. Select PRINTER for the Epson or PRN for the Laser.

9.4 Shutdown
9.4.1 Putall the reagent-lines in Milli-Q water.
9-4:2 Lethe systomirnse for approviiately 30 mines
9.4.3 Afterthe systemhasrinsed completely, tum off the sampler, pump and

offset potentiometer. Turn off the heating bath on weekends. Leave liquid in
the lines.

9.4.4 Take the electrode out and soak in 100 ppm Fovernight.
9.4.5 Release the pump-decks, air bars and sampler pump-tubing.
9.4.6 Select FILES, press ALT F and select QUIT to exit the program.
9.4.7 On Friday, tum off the computer, display and interface for the weekend.

10.0VALIDATION
10.1 Quality Control

10.1. 1Run a standard (mid to high concentration) every 10 samples. Ifa
significant change in peak height occurs, only the samples before the last
acceptable standard will be used. The remaining samples will be reanalyzed.
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10.2 Precision and Accuracy
10.2. 1See Method Validation Report number AMDT-M-8.0.V1

10.3 Other Validation Parameters
10.4 Refer to Method Validation Report Number AMDT-M-8.0.V1

11.1 Calculations
11.1. 1 The standard curve is plotted by the Skalar software.
11.1.2All calculations are done by the Skalar software. * should be 0.995 or

better.
£12 Prepare spreadsheets to summerize daa. Include sample volume, weights used etc
11.3 Write the studynumberon the printouts, initial, date the printout, and bind together

with all package documents and place in the study folder. Make a copy of the
summary sheet and tape into the study notebook. Back up all data and spreadsheets
onto study disk and backup disks. -

11.4 Electronic Data
11.4. 1GLP swdies: Electronic data is copied onto the Study floppy disk for each

study, and also data is copied onto a floppy disk that is stored in the lab.
11.4. 20ther studies: All data is copied onto afloppy disk that is stored in the lab.

None

13.0REFERENCES
13.1 AMDT-M-1, Thermal ExtractionofFluoride by Meansof a Modified Dohrmann

DX2000 Organic Halide Analyzer-Liver
13.2 Skalar Methods, #335, Skalar Methods Manual
13.3 AMDT-EP-26, Operation and Maintenance of the Skalar Segmented Flow Analyzer

140REVISIONS
Revision Revision
Number Reasonforchange Dae
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1.0 SCOPE, APPLICABLE COMPOUNDS, AND MATRICES

1.1 Scope: This method is for the operation ofa Dohrmann DX2000 when itis used to extract
fluoride from various matrices. The fluorideistypically collected in TISAB solution for analysis
with an fon selective electrode.
1.2 Applicable Compounds: Fluorochemicals or other fluorinated compounds.
1.3 Matrices: Biological fluids, particularly serum.

2.0 KEYWORDS

2.1 Fluoride, fluorine, extraction, pyrolysis, ionization, ion selective electrode, Dohrmann, halide,
DX2000, fluorochemicals.

3.0 PRECAUTIONS peeeestor

3.1 Glassware and exhaust gases can be extremely hot.
32 Glassware is fragile, broken glass may cause injuries.
3.3 Pressurized gases, proper compressed gas handling practices required.
3.4 Solvent based samples may flash, may need to allow themto dry down before starting run.
3.5 Potential biohazards due to the biological matrices. Use appropriate personal protective:
equipment.

4.0 SUPPLIES AND MATERIALS

4.1 Compressed Oxygen, Hydrocarbon free, regulated to 30 PSL.
42 Compressed Helium, High Purity Grade, regulated to 45 PSL
43 Quartz glass sample boat with Teflon™ tubing, Dohrmann 890-097 or equivalent.
4.4 Quartz glass combustion tube, Reliance Glass G-9405-012 or equivalent.
45 Orion 940999 Total Ionic Strength Adjustment Buffer (TISAB IT) or equivalent.
4.6 Sample collection vials, HDPE.
4.7 Milli-Q™ water
4.8 Polystyrene pipettes.
4.9 Activated Charcoal, E. Merck 2005orequivalent.
4.10 Hamilton Syringe or equivalent.
4.11 Miscellaneous laboratory glassware

50EQUIPMENT

5.1 Rosemount Dohrmann DX2000 Organic Halide Analyzer, modified for fluoride extraction.
5.2 IBM compatible 386 or 486 computer.
5.3 DX2000 software, version 1.00, modified for fluoride extraction.
5.4 Excel Spreadsheet, version 5.0 or greater

6.0INTERFERENCES

6.1 Sample size is limited to approximately 100 ul. This may vary from matrix to matrix.
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7.0_SAMPLE HANDLING

7.1 Samples are to be handled with plastic pipettes. A new pipette is to be used for each sample.

8.0 CALIBRATION AND STANDARDIZATION

8.1 Preparation of Calibration Standards

8.1.1 The standards required for each project will needtobe appropriate for that individual project.
Refer to protocol for that project.
8.1.2 Typically 50-500 ppm FC-95 in methanol standards are used.
8.1.3 For rabbit serum studies, usebeef serum as the matrix.

8.2 Calibration - Overview

The normal calibration is the fluoride curve (AMDT-M-2). However,ifan optional spiked serum
curve is required the procedure listed below is used.

82.1 Acalibration curve for the DX2000 is generated by spiking samples with known standards
and combusting them using the same methods and matrix type as the samples to be tested.
8.2.2 Typically, three replicatesofeach standard and five concentrationsofstandards will be
spiked.
8.2.3 Standard curve will be plotted as Mass Spiked F (ug)onthe x-axis and Standard Mass
Recovered F (ug) on the y-axis. Generate a regression curve and calculate the equation for the line
and the 12 value.
8.2.4 Mass Spiked F (ug) = (Amount spiked in mL) x( Conc.of standard in ppm) x (0.6004)*

*EC-95 is 60.04% F therefore 0.6004 is the factor used to convert FC-95 to F
8.2.5 Standard Mass Recovered F(ug) = (TISAB volume in mL) x (Orion reading in ppm)

83 Calibration - Procedure

8.3.1 Start Up
83.1.1 Run 2 ormore Clean Cycles when starting instrument cach day. More clean cycles may
be usedifthe previous samples contained high concentrations of fluoride.

8.3.2 Blanks
83.2.1 Prepare sample using the same methods and type ofmatrix as the test sample.
8.3.2.2 For rabbit studies, usebeefserum as the matrix.
8.3.2.3 Put serum blank in Dohrmann boat. Combust sample as described in section 9.0 and
analyze sample according to method AMDT-M-2 for the ion selective electrode analysis.
83.2.4 For rabbit studies, the meter reading for a blank sample should be 0.03 ppm or lower
before proceeding with the calibration. Bum samples until this limit is reached, or until in the
judgement of the operator the reading is stable with respect to historical readings (previous 43
hours).
8.3.2.5 For non-rabbit studies, the blank readings should reach a predetermined ion concentration
before proceeding with the calibration.
8.3.2.6 It may be necessary to mix approximately 0 mg of charcoal with the sample to aid
combustion.
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83.3 Standard Curve
833.1 Ifbeefserum i frozen, thaw at least enough to complete the standard curve analysis for the
day (=30 mL).
83.32 Pipeite 100L ofbeef serum into Dohrmann sample boat.
83.33 Start with the lowest standard concentration. Using a Hamilton syringe, jecta fixed
quantityof the standard on or in the matrix. For rabbit studies, use 4 uLofstandard and eject it on
or in thebeef serum.
83.3.4 Atleast 3 replicates should be used for the lowest standard concentration; more replicates
‘may be used at the discretion of the analyst.
83.3.5 Combust the sample as described in section 9.3 and analyze according to AMDT-M-2.
833.6 Run all 15 standards. Ifone replicate is significantly different from the other two
replicates, run another sample for that standard. Indicate in data that the new replicate replaces the
old replicate and that the new replicate will be used to calculate the regression curve.
8.33.7 When all standards have been run, calculate the 12. r2mustbe at least 0.95. Ifit is not at
least 0.95, consult with supervisor.
833.8 Anew standard curve should be run when the combustion tube or sample matrix is
changed. New standard curve may also be run at the discretionofthe analyst.

8.4 Storage Conditions for Standards

8.4.1 Storage requirementsfor standards are dependent on the individual standards used.
Typically, standards are stored at room temperature in plastic screw top bottles.
8.4.2 New FC-95 standards should be prepared at least once a month.

920PROCEDURES 0000

9.1 Typical Operating Conditions:
9.1.1 Combustion tbe temperature = 950°C.
9.1.2 Oxygen and Helium flow = SO cc/minute.
9.1.3 Vaporization/Drying time = 240 seconds.
9.1.4 Bake time = 300 seconds.

9.2 Start Up Procedure:
92.1 Ifthe program is not started, start the EOX program on the PC.
9.2.2 Open the SYSTEM SETUP window.
9.2.3 Put the furnace module and the cell in the READY mode.
9.2.4 Close the SYSTEM SETUP window.
9.2.5 When the oven has reached the READY temperature, run the CLEAN BOAT program
found in the CELL CHECK menu.
9.2.6 See AMDT-EP-3 for detailsofthe Dohrmann software.

9.3 Sample Extraction Procedure:
9.3.1 Open the SAMPLE HATCH and pipette 100uLofsample into the BOAT. It may be
necessary to mix approximately SO mg of charcoal with the sample to aid combustion. Ifthis is
done, charcoal should also be mixed in while establishing the baseline and when generating the
standard curve.
9.3.2 Close SAMPLE HATCH.
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9.3.3 Add appropriate volume of TISAB solution or 1:1 TISAB:Milli-Q™ water mixture toa
labeled sample collection vial. Typically 0.6 mL to 15 mL are used. For rabbit studies, use 1.0 or
2.0mL of 1:1 TISAB:Milli-Q™ water mixture.
9.3.4 Place the vial so that the tip ofthe COMBUSTION TUBE is in the TISAB at least 0.25
inches. Gases released during pyrolysis must bubble through the TISAB.
9.3.5 Run the EOX-WATER program found in the RUN menu.
9.3.6 When the EOX program is finished, remove the collection vial from the combustion tube.
93.7 Ifundiluted TISAB was used to collect the sample, add an equal volume of Milli-Q™ water
10 the TISAB to make 1:1 TISAB:Milli-Q7™.
9.3.8 Rinse the end of the combustion tube with Milli-Q™waterand wipe with a KIMWIPE to
remove any TISAB remaining on the tube.
9.3.9 Open the sample hatch and remove any remaining ash from the boat. Ash can be removed
‘witha cotton tipped applicator and/or vacuumed out. It may be necessary to scrap particlesoffthe
bottom with a spatula or other similar device. A drop ofMilli-Q™ water may be added to the
boat to aid in the Clean Cycle.
93.10 Close the hatch.
93.11 Run the CLEAN BOAT program.
93.12 Sample is ready for analysis by ion selective electrode (AMDT-M-2).

9.4 Sample Calculations

9.4.1 Use the standard curve to calculate the sample value,
9.42 Sample Mass Recovered F (ug) = (TISAB vol in mL) x (Orion reading inppm -intercept)

(Slope)

0.0 VALIDATION _——

10.1 Quality Control
10.1.1 Daily Start Up Check Samples: Once the standard curve i established, cach day of
analysis is started by analyzing QC samples. The QC samplesaretobe the sameasthe lowest
concentration spiked samples used to generate the standard curve. Each concentration must be
done in triplicate unless the first two replicates are within 20%ofthe standard curve, then a third
replicate is not necessary.

10.2 Precision and Accuracy: See method development analysis and sample analysis in
Fluoride Notebooks 2,3, and 5. Precision and accuracy varies when analyzing samplesofdifferent
‘matrices and different reference compounds.

103 Other Validation Parameters: NA

11.0 DATA ANALYSIS

111 Calculations

11.1.1 For the standard curve, use regression analysis in Excel, version 5.0 or greater.
11122 To calculate the fluoride contraction in the sample, sec method AMDT-M-2.
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11.2 Analyzing the Data

11.2.1 £2 must be at least 0.95 or greater. “Outliers” may be excluded if two of the three replicates
are within 20% of each other and the outlier is greater than 200% of the average of those two or
less than 50%ofthe averageofthose two. Any such outliers should be pointed out in the data and
noted in the Final Report along with the reason it was considered an outlier.

120ATTACHMENTS

None

13.0 REFERENCES ~~~

13.1 Rosemount Dohrmann DX2000 Organic Halide Analyzer Operator's Manual (Manual 915-
349, revision B, December 1993)
13.2 AMDT-M-2 Fluoride Measurement by Meansofan Orion EA940 Expandable Ion
Analyzer
13.3 AMDT-EP-3 Routine Maintenance ofa Modified Dohrmann DX2000 Organic Halide
Analyzer

140REVISIONS

Revision Revision
Number ReasonforChange. Date
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9.3 Quality Assurance Unit Statement
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Attachment D

GLP Study
Quality Assurance Statement

Study Title: Single-dose Intravenous Pharmacokinetic Study of T-6052 in Rabbits

Study Number: AMDT-111694.1 NameofAuditor:KariRambo

‘This study has been inspected by the Quality Assurance Unit as indicated in the following table.
‘The findings were reported to the study director and management.

Inspection Dates Date Inspection Reported to
Eom To—haee Management StudyDirector

10/1395 101995 Final Report 101905 10/1995

oe br t-2y.
JAU Auditor Date.
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9.4 Key Personnel Involved in the Study
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3MEnvironmentalLaboratory ~~~

Key Personnel -

Thermal extraction followed by analysis using Orion ion analyzer:
Jim Johnson
Deb Wright
Rich Youngblom
Deann Plummer

Analysisofliver extracts using electrospray mass spectrometry:
Jim Johnson
Dave Christenson

Thermal extraction followed by analysls using Skalar segmented flow
analyzer with lon selective electrode:

Jim Johnson
Deb Wright

“Rich Youngblom
Deann Plummer

Documentation and Reporting:
Jim Johnson
Rich Youngblom

Quality Assurance Unit:
Gale Van Buskirk
Cynthia Weber
Kari Rambo
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9.11 Data
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9.11.1 Summary and raw data; ug F" in whole liver as
determined by thermal extraction followed by analysis
using Orion ion analyzer.

This data, although supportive, in the opinion of the
Study Director is not required to reach the conclusion
stated in Final Report Section 6.0, and therefore is not
discussed in detail.
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Summary of Combustion Data - Liver
AMDT-111694.1, HWI 6329-134

As Referenced in Final Report section 6.0 DATA ANALYSIS

Total ug Fluoride in Whole Liver
Mean per Dose Group

ug
Control Group ~~ 26.3

2.0 mg/kg dose (T6052) ~~ 17.9

20.0 mg/kg dose (T6052) ~~ 17.0

200 mg/kg dose (T6052) 35.1

1000 mg/kg dose (T6052) ~~ 77.7
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RPTIS4LXLS

FC120PK Actial Average Whole Total F-in
pPmF- ppmF- fiver liver whole

0 % inliver inliver bumed weight liver Dosage
ry (WW) (WW) (grams) (grams) (ug) (moka)Liver Blank-1 0355 0.109

Liver Blank2 0181 0.140
UverSpiket 103% 1.16 0135
LverSpke2 92% 134 0.105
UverSpike3 84% 1.24 0.102
Fo2548.1 0328 0108 03
Fe2548.2 0377 021 0127 03 263 00
Fs25483 0207 0116 903
Fs2549.1 0179 of01 893
Fs25492 0159 0200 0131 803 19 20
Fs2540.3 0264 0124 893

Fe2850.1 0217 0107 719
Fa2550-2 022 0257 018 M9 170 200
Fs25503 0211 0125 719
F52566-1 0288 0143 1054
Fs2s68.2 0372 03 0139 1051 351 20

Fe2566.3 0333 0133 1051
Fs2567.1 0853 0137 807
Fs2567.2 098  os7 0101 87 77 1000
Fs2567-3 0772 0108 897
Liver Bik-1 0.133 0112
Liver 8lk-2 0.108 0.126
Uverspkt 80% 1.10 0110
Lverspk2 90% 0.980 0.139
UverSpk3 92% 1.06 0.132
Lverspks 04% 272 0.105
LverSpks 108% 324 0.101
Lverspks 04% 243 017
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9.11.2 Summary and raw data; analysis ofliver
extracts using electrospray mass spectrometry.
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9.11.3 Summary and raw data; ug F* in whole liver asdetermined by thermal extraction followed by analysisusing Skalar segmented flow analyzer with ion
selective electrode.
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RE: 6329-134 LIVER SAMPLES
AMDT 111684.1

Date of Analysis: 3-38-95
Analyst: DDL

The samples are burned in the Dohrman at 958 C using between
0.1 and 0.2 grams of the liver. The gas is collected in 1.8 mL of
1:1 TISAB/Milli-Qwaterthen an additional 2 mL of 1:1
TISAB/Milli-Q is added to allow for sufficient volume forSkalar
analysis. The samples are then analyzed on a Skalar Segmented
Flow Analyzer using the lon Specific Electrode (ISE) Method.

TISAB buffer is added to each sample as it proceeds through the
system. The sample then goes through a heated mixing coil
before the potential between the ion selective electrode and the
reference electrode is measured. The signal is amplified and
related to the fluoride concentration.

The instrument was calibrated in the ranges of 8.815 - 8.15
ppm and 8.15 - 1.50 ppm fluoride. The standard curve for the
high range was plotted using the inverse logarithm option. The
standard curve for the low range is linear. All standards and
samples were then calculated by the Skalar softwareusing
these curves. All results below 8.8881 ppm appear on the raw
data as #.####.

A quality control standard was analyzed every 10 samples to
check for accuracy and drift.

Raw data is taken from the appropriate calibrated range of the
Skalar printout and summarized on an Excel spreadsheet. The
final results are adjusted for the collection volume and any
subsequent dilutions.

Oruigs
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SUMMARY
OF 632-134

LIVER SAMPLES
AMDT 111684.1
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1995-03-30 13:29 Output of : 95033081

Software : version 6.1 c1990,93

Operator © ddw

Date of the Analysis : 1995-03-30 11:18

Analysis File Name : C:\SKALAR\DATA\S5033081

Fluoride 1.5
Calibration order = Inverse Logarithm

Slope BEERR

8x -c1e x = corrected value of the sample 4
© 448484 ° cl = corrected value of the concentration 1

Result = 108 s i s = Slope of the electrode

a2 = -0.00000
al = 0.00085
a0 = -1.13248

Fluoride L
Calibration order = 2

Correlation : r = 0.99665

Result = a2 * x» + al * x +a0

a2 = 0.00000
al = 0.00031
a0 = 0.01615

sampler Type + SA1000
Number i 1
Sample Time : 50 sec.
Wash Time : 120 sec. .
Air Time : 1 sec.
Take up : Single
special : None
needle Height : 70 mm.

Diluter needle Height : 80 mm
dilution Factor : 10
dilution Volume : 2.5 ml.
Resample i 1
Dilution runs : 1

User file : . TXT
Reproces : No
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1995-03-30 13:29 output of : 95033081
Fluoride 1.5 Path number : 3

Signal type : Debubbled
Decolor : Yes
systen Number : 0
diLute : No
Resample ‘No .dil Threshold : 4095
diG output: 0
Window event : Off
s1 sTandard : Ignore
52 sTandard : Ignore
53 sTandard : Ignore
84  sTandard : Ignore
55 sTandard : Ignore
56 sTandard : 0.150
87 sTandard : 0.300
88 sTandard : 0.600
89  sTandard : 1.200
510 sTandard : 1.500
Order : Inverse Logarithm
Dimension : PEM
start Value  : 500 DU
trigger Limit : 1800 Sec
Peak shape : Pointed
start ignore : 60 Sec
eNd ignore : 120 Sec
Measure window : 75  %
Filter : No :Regeneration : No
fornUla  :
output: #h.E#E

Fluoride L Path number : 0
Signal type : Debubbled

Decolox : No
systen Number : 0

diLute : No
Resample : No
dil Threshold : 4095
diG output: 0
Window event : Off

C0689,



1995-03-30 13:29 Output of : 95033081
s1 sTandard : 0.015
52 sTandard : 0.030
s3 sTandard : 0.060
s4 sTandard : 0.090
s5 sTandard : 0.120
56 sTandard : 0.150
87 sTandard : Ignore
58 sTandard : Ignore
89 sTandard : Ignore
$10 sTandard : Ignore
Order : 2
Dimension : PEM
start Value  : 500 DU
trigger Limit : 1800 Sec
Peak shape : Pointed
stArt ignore : 60 Sec
eNd ignore : 120 Sec
Measure window : 75%
Filter ‘No
Regeneration : No .
formUla  : c4:=c3
output: H.44#E
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1995-03-30 13:29 outPut of : 95033081 Page 1 of
Fluoride 1.5
FluorideI

po
Poy

Pos Typ Ident Dil Weight Ch Result F Cor. Valu Time
wt iw Initial Wash 1 1.000 3 0.074 0 128 es3 0.0161 o To To
1c Tracer 1 1.000 3 1.242 2167 2313 212

40.887: 2167 0 0 :
2 a Drift 1 1.000 3 1.274 2207 2370 388

40.9072 2207 0 0
3 ow Wash 1 1.000 3 0.074 0 181 578

4 0.0161 oo To
4 s1 standard1 1 1.000 3 0.075 11 192 747

40.019 11 0 0
5 s2 standard2 1 1.000 3 0.078 30 212 911

400285 30 0 0
6 53 Standard3 1 1.000 3 0.09 137 320 1086

40.0s9a 137 0 0
7 s4 Standard4 1 1.000 3 0.113 226 410 1264

40.0883 226 0 0
8 85 standard5 1 1.000 3 0.138 338 524 1437

40.1257 338 0 0
9 86 Standard6 1 1.000 3 0.153 399 586 1612

20.1465 399 0 0
10 7 Standard7 1 1.000 3 0.289 797 992 1787

40.351 797 0 0
11 s8 Standard8 1 1.000 3 0.605 1362 1568 1963

40.5171 1362 0 0
12 89 Standard3 1 1.000 3 1.239 2163 2386 2137

20.8856 2163 0 0
13 510 Standard 10 1 1.000 3 1.466 2460 2694 2312

41.0355 2160 0 0
14 a Drift 1 1.000 3 1.313 2256 2440 2487

20.5317 22% 0 0
5 ow Wash 1 1.000 3 0.074 o 184 2668

4 0.0161 0 Too
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1995-03-30 13:29 output of : 95033081 Page 2 of
Fluoride 1.5
FluorideL
Pex
pe .

Pos Typ Ident Dil Weight Ch Result F Cor. Valu Time
6 u BLK 1-A 1 1.000 3 0.077 19 200 283630.6220 15 0 0
17 wu BLK 1-8 1 1.000 3 RbsenA -39 138 301240.00a1 35 0 0
8 ou BLK 2-A 1 1.000 3 too l> -27 148 3242400078 27 0 0
9 wu BLK 2-B 1 1.000 3 0.068  -43 128 3360400025 43 0 0
20 u SPK1-A 1 1.000 3 0.092 117 288 3536400530 117 oo
21 wu SPK1-B 1 1.000 3 0.02 113 280 371440.0517 113 0 oo
2 u SPK2 1 1.000 3 0.095 133 298 3888 .do0.0s81 133 oo
23 u SPK3 1 1.000 3 0.094 126 288 4059

40.0s55 126 0 0
2 u FS2548-1 1 1.000 3 0.072  -13 145 4236

400120 13 0 0
25 u F52548-3 1 1.000 3 AbsenA -23 132 441240.009 23 0 0 |
2 a Drift 1 1.000 3 1.202 2216 2368 458820.5117 2206 oo
27 w Wash 1 1.000 3 0.074 0 145 4771

4 0.0161 °o oo
2 u FS2549-1 1 1.000 3 0.074 3 152 4504

10.007 3 70 0
29 nu FS2549-2 1 1.000 3 Absen A -22 128 5113

40.0098 22 0 0
30 u F52549-3 1 1.000 3 0.073 -2 148 5285do0.0055 <2 oo
31 ou F52559-1 1 1.000 3 0.073 -7 144 se6140.00 7 0 0
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1995-03-30 13:29 OutPut of : 95033081 Page 3 of
Fluoride 1.5
FluorideL
Poy
Poy

PosTyp Ident Dil Weight Ch ResultFCor. Valu Time
32 u F52559-2 1 1.000 3 0.073  -3 148 560640012 3 0
3 ou F52559-3 1 1.000 3 Absen A -31 120 581340.0066 31 0 0
34 ou F52566-1 1 1.000 3 0.075 8 160 5982

4 0.0186 8 "oo
35 wu FS2566-2 1 1.000 3 0.078 26 178 616340.0282 26 0 0 .
36 u P52567-1 1 1.000 3 0.092 114 265 633840.0520 114 0 0
37 uw. P52567-2 1 1.000 3 0.087 83 236 6513400622 83 0 0
38 a Drift 1 1.000 3 1.262 2152 2345 6689

40.8998 2192 0 0
39 Ww Wash 1 1.000 3 0.074 0 154 6871

3 0.0161 o Too
40 u F52567-3 1 1.000 3 0.087 83 236 703820.0a22 8 oo
a a Drift 1 1.000 3 1.282 2217 2368 7213

40.9122 2217 0 ©
a2 ow Wash 1 1.000 3 0.074 0 150 745040.0161 oe Too
WE rw RunOut Wash 1 1.000 3 0.074 0 152 7688 .4 0.0161 0 oo

I
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9.11.4 Summary and raw data; ppm F~ in serum as

determined by thermal extraction followed by analysis

using Orion ion analyzer.

This data, although supportive, in the opinion of the

Study Director is not required to reach the conclusion

stated in Final Report Section 6.0, and therefore is not

discussed in detail.
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HWI 6329-134
AMDT 111694.1
Dohrmann Serum Analysis
Analysis Dates: 07/31/95 - 08/2/95

All serum samples were thermally extracted by a modified Dohrmann
DX2000 Organic Halide Analyzer and collected in a 1:1 milli Q water and
TISAB solution. The samples were measured on an Orion EA940
expandable ion analyzer. The Dohmann was calibrated using 34ppm,
0ppm, 62ppm, 100ppm, 124ppm, 250ppm, and 500ppm FC-95 standards.
The Orion was calibrated by direct measurement with no blank correction
using 0.05pm, 0.1ppm, 0.5pprm, 1.0ppm and 1.5ppm F* standards. The
Slope, intarcept, and correlation were recorded in the appropriate Iogbook.

A summary table is included, showing the ppm F" in each sample (sce page
2). The summary table also shows the actual Orion readings. An initial
calibration curve with standard deviation, %RSD, R? value and equation of
the Tine is on pages 3 and 4.

Pages 5 and 6 show the excel spreadsheet that was generated when the
samples were being analyzed.

The Dohrmann FC9S calibration curve was not used to generate the data.

Quon AR an

FY mins

Page 10f6
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STUDY# 6320-134 SERUM

FC120 PK HW 6329-134
Fluoride concentration in rabbit serum (ppm F-)

Sample _2hour hour hour 8hour 12hour 24 hour 48 hour

Dosage: Omgkg F52548 0453 0359 0334 0411 0383 170 0678

2mgkg F52540 0372 0320 0322 0384 0353 088 0642

20mgkg F525 0357 0283" 0532 0291 0200 0584 0594

200mghkg F52566 0400 0282 0539 0438 029 0564 0718

1000mgkg F52567 0402 0367 0427 0519 0327 0684 0560

Actual Orion Reading (opm F-)

Sample Zhou 4howr  Ghour  8hour 12hour 24 hour 48 hour

Dosage: Omghkg F52548 00228 00180 00167 00208 00191 00848 0.0338

2mghkg F52549 00188 00164 00161 00192 00177 00340 0.0321

20mgikg F52559 00179 00142 00266 00145 00145 00292 0.0267

200mgikg F52566 0200 00141 00270 00218 00148 00262 0.0359

1000mgkg F52567 00201 00183 00214 00260 00164 0.0342 00280

606303
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NORMANSERUM CURVE 1
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STUDY # 6326-134 SERUM

8 Aciial Sample TISAB iMLFCOS ONGFCO 1 %1 Actual | Mass Mass
Sample reading Gly  fnalvol spked solution recovery ppmF- spiked recovered

1D (pmF) (org) (mb) (gpm) (uglug) insample (ugF)  (ugF)
BLANK 00830 0.1 20 766 0.168
BLANK2 00314 01 20 0627 0.0827
SPIKE621 00635 01 20 oo 62 88% 127 015 0127
SPIKEG22 00844 O01 20 004 62 86% 128 015 0428
SPIKEZ50-1 0157 01 20 0004 250 52% 315 060 0315
SPIKEZS02 0230 04 20 0004 250 80% 478 080 0478
SPIKEZ250-3 0240 0.1 20 0004 250 80% 480 060 0480
FS2548.2HR 00226 O01 20 0483 0.0453
Fs25492HR 00186 04 20 0372 0.0372
Fs25592HR 00178 04 20 0357 0.0357
Fs2se62HR 00200 04 20 0.400 0.0400
Fs2s672HR 0.0201 04 20 0.402 0.0402
62PPM3 00560 0.1 20 004 62 78% 142 015 0112
62PPM4 00834 01 20 0004 62 112% 167 015 0167
250PPM3 0215 01 20 0004 250 72% 420 060 0429
250PPM4 0240 O01 20 0004 250 80% 480 060 0480
BLANK 00722 01 20 144 0.144
BLANK2 ~~ 00386 0. 20 0772 0.0772
BLANK3 00317 01 20 0633 0.0633
BLANK4 ~~ 00340 0 20 0580 0.0680
BLANKS ~~ 00247 01 20 0453 0.0403
SPIKE621 00658 0 20 ooc4 62 88% 132 015 0132
SPKEG22 00802 O01 20 0004 62 108% 160 015 0160
SPKE2501 0200 01 20 0004 250 6% 400 080 0400
SPIKE2502 0204 01 20 0004 250 68% 407 060 0407
SPIKE2503 0283 01 20 0004 250 84% 507 060 007
SPIKE250-4 0.185 0.1 20 0004 250 61% 369 060 0369

BLANK 00788 O01 20 1.50 0.159
BLANK 00237 01 20 0475 0.0475

Fo25484HR 00180 O01 20 0359 0.0359
Fs25494HR 00164 01 20 0329 0.0320
Fs25504HR 00142 01 20 0.283 0.0283
Fs2See4HR 0.0141 01 20 0.282 0.0262
Fs2s674HR 0.0183 04 20 0.367 0.0367
Fs2548.6HR 0.0167 01 20 0.3% 0.0334
Fs25496HR 00161  O1 20 0322 0.0322
F52550.6HR 00266 0.1 20 052 0.0532
62PPM1 00842 01 20 oo4 62 7% 108 015 0108
e2pPM2 00722 01 20 0004 62 9% 144 015 0144
250PPM1 0101 01 20 ood 250 33% 201 060 0201
250PPM2 0159 01 20 0004 250 5% 317 060 0317
2s0.PPM3 0251 01 20 004 250  sa% 503 060 0503
BLANK 0786 01 20 15.7 157

F52566.6HR 00270 01 20 053 0.053
Fsaser6HR 00214 04 20 0427 0.0427
FS25488HR 00206 01 20 0411 0.0411
Fs2549.8HR 00192 04 20 0.384 0.0384
F52550-0HR 0.0145 04 20 0291 0.0291
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STUDY# 6326-134 SERUM

9 Actual Sample TISAB'MLFCS5 OAGFCO 1% Adal | Mass’ Mass
Sample reading Qty  finaivol spiked  soluion recovery ppmF- spiked recovered

10 (omE) (miorg) (mh) _Gom) (ugg) insample (WF) (gE)
FozsooonR 0.0218 01 20 0436 0.0436
Fs25678HR 0.0260 01 20 0519 00519
F52s48-12HR 00191 01 20 0383 0.0383
Fszs4g2HR 00177 01 20 0353 00353
Fs2550-12HR 00145 01 20 029 0.0290
FS2566-12HR 00148 01 20 0.29 0.0208
Fs2se7-12HR 00164 01 20 0.327 0.0327
62PPM1 00744 01 20 0004 62 100% 149 015 0.149
e2PPM2 00915 Of 20 0004 62 12% 18 015 018
250PPM1 0284 Of 20 0004 250 9% 568 060 0568
250PPM2 0339 01 20 0004 25 113% 679 080 0679"
BLANK 00485 0.1 20 0970 0.0970
BLANK 00471 01 20 0.42 0.0042
BLANK 00295 01 20 05% 0.0590
BLANK 00304 O01 20 0.07 0.0607
BLANK 00301 01 20 0602 0.0802
62PPM1 00583 01 20 ogo 62 78% 147 015 0417
62PPM2 00803 01 20 0004 62 108% 161 015 0481
250PPM1 0.185 01 20 0004 250 62% 372 060 0372
250PPM2 0475 01 20 0004 250 58% 350 060 0350
250PPM3 0201 01 20 0004 25 6% 402 060 0402
250PPM4 0247 01 20 0004 250 82% 494 080 04%
250PPM.5 0228 01 20 0004 250 76% 456 060 0456
BLANK 0105 01 20 210 0210
BLANK 00205 01 20 0.410 00410

F254824HR 00848 01 20 1.70 0.170
F5254924HR 00340 01 20 0580 0.0880
Fs2s50-24HR 00282 0.1 20 0.584 0.0584
Fs2se624HR 00282 01 20 0564 0.0564
Fs256724HR 00342 01 20 0684 0.0684
FS254848HR 00339 01 20 0678 0.0678
FS2540.48HR 00321 01 20 0842 0.0642
Fs2550.48HR 00207 01 20 0.594 0.0504
Fs2S66-48HR 00359 0.1 20 0718 0.0718
Fs2S6748HR 00280 01 20 0.560 0.0560

BLANK 00613 01 20 123 0.123
BLANK 003% 01 20 0792 0.0792
BLANK 00383 01 20 0768 0.0768
BLANK 00412 04 20 0.824 0.0824
BLANK 00319 O01 20 0538 0.0638
62PPM1 00786 01 20 occa 62 108% 187 015 0457
62PPM2 0034 01 20 0004 62 125% 187 015 0187
250PPM1 0304 01 20 0004 250 101% 608 060 0608
250PPM2 0269 01 20 004 250 90% 538 060 083
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9.11.5 Summary and raw data; ppm Fin serum as

determined by thermal extraction followed by analysis

using Skalar segmented flow analyzer with ion
selective electrode.

This data, although supportive, in the opinion of the

Study Director is not required to reach the conclusion

stated in Final Report Section 6.0, and therefore is not

discussed in detail.
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Stata Que

RE: 6329-134 SERUM SAMPLES
AMDT 111694.1
DateofAnalysis: 8/8/95
Analyst: DDW

The samples are burned in the Dohrman at 950 C using 0.10 mL of the serum.
The gas 1 collected in 2.0 mL of 1:1 TISABMili-Q water. The samples are then
analyzed on a Skalar Segmented Flow Analyzer using the lon Specific Electrode
(ISE) Method.

TISAB buffer is added to each sample as it proceeds through the system. The
sample then goss through a heated mixing cail before the potential between the
fon selective electrode and the reference electrode is measured. The signal is
amplified and related to the fluoride concentration.

The instrument was calibrated in the ranges of 0.015 - 0.15 ppm and 0.15 - 1.50
ppm fluoride, The standard curve for the high range was plotted using the
fers logarithm option. The standard curve for the low range is linear. Al
Standards and samples were then calculated by the Skalar software using these
curves, All resus below 0.0001 ppm appear on the raw data as #####.

A quality control standard was analyzed every 10 samples to check for accuracy
and drift.

Raw data is taken from the appropriate calibrated range of the Skalar printout
and summarized on an Excel spreadsheet. The final results are adjusted for the

Link any subsequent dilutions.

000309
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SolarQuod

SUMMARY OF 6329-134
SERUM SAMPLES
AMDT 111694.1

Fluoride in Fluoride in Fluoride in Fluoride in Fluoride in Fluoride in Fluoride in
Sample Sample Sample Sample Sample Sample Sample Sample
I) Gpm) Gem) Gem) Gp) (pm) pw em

2h abr Shr Shr hr 24br  48hr

GROUP 1 F52548 079 046 043 017 044 226 088
Dose Level:0

GROUP2 Fs2549 052 055 040 057 039 091 083
Dose Level : 2 mg/kg

GROUP 3 F52559 052 039 015 03s ND 087 076

DoseLevel : 20 mgkg

GROUP 4 F52566 on 034 086 056 031 077 094
Dose Level : 200 mg/kg.

GROUPS FS2567 062 051 065 066 042 089 on
Dose Level : 1000 mg/kg
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proT mead)
SUMMARYOF 6329-134 “ “329-134
SERUM SAMPLES man lee
AMDT 1116941 Shot ute.
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SERUM CURVE 1
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1995-08-08 10:58 output of : 950808A1
Fluoride 1.5 Path number : 3

Signal type : Dabubbled
Decolor Yes
systen Number : 0
aitute i No

Resanple i No
ail Threshold ; 4095
ic output i 0
Window event : Off
si sTandard : Ignore
52 sTandard : Ignore
33 sTandard : Ignore
54 sTandard : Ignore
35 standard : Ignore
56 sTandard : 0.150
57 standard : 0.300
56 standard : 0.600
5 sTandard : 1.200
0 Standard: 1.500
Order : Inverse Logarithm
Dimension : PPH
start Value  : 500 DU
Srigger Linit : 1800 Sec
Peak shape + Pointed
Start ignore : 60 Sec
oa ignore : 120 Sec
Measure window : 75 3

Filter i Ho
Regeneration : No
foralla
output: aN.enk

Fluoride L Path number : 0
Signal type : Debubbled

Decoior io
systen Number : 0

altute iNo
Rosample i To
ail Threshold ; 4095
aia output : 0
Window event : Off

600319



1995-08-08 10:58 Output of : 950808A1

s1 standard : 0.015
s2 sTandard : 0.030
s3 sTandard : 0.060
si standard : 0.090
s5 sTandard : 0.120
$6 sTandard : 0.150
s7 sTandard : Ignore
s8 sTandard : Ignore
59 sTandard : Ignore
510 sTandard : Ignore
order : 2
Dimension : PPM
start Value  : 500 DU
trigger Limit : 1800 Sec
Peak shape: Pointed
stArt ignore : 60 Sec
oNd ignore : 120 Sec
Measure window : 75
Filter : Wo
Regeneration : No
formula  : cd:zcd
output: 4.484%
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1995-08-08 10:58 Output of : 950808A1 Page 1 of 2
Fluoride 1.5 Fluoride ©
Pon on

Pos Typ 1dent Ch Result 7 Time Ch Result F Time
wt iw Initial Wash 3 0.065 65 40.0002 0
ie Tracer 3 1.436 200 40.4779 a
id Drift 3 les 3e3 4 0lire3 0
iow ash 3 0.085 620 40.0002 a
i 51 standard1 3 oli 734 400i 0
S 52 Gtandaraz 3 0077 909 40.0297 0
§ 53 Standara3 3 loss 1081 4 loki °
§ Si Standara4 3 0.205 ase 40l08% 0
§ 55 Standaras 3 0li29 1433 40.118 0
Si Standaras 3 0lse iss 4 0l1507 0
fo 57 Standara7 3 0.279 i783 4 0.2466 0
i158 Standard8 3 0617 1359 4 0.3ms 0
i355 Stanaara9 3 1.239 2133 4 0.4ed 0
13 slo standara 10 3 14s0 2307 4 0.4750 0
1 a Drift 3 132 2483 4 o0.4sis 0

ow Wash 3 0.085 2725 4 00002 0
36 U smMBIK1 3 0133 2834 40.3 °
10 u  SemBikz 3 0.88 3008 4 0.021 0

ou SPe2-1 3 0112 3182 4 0losa 0
nou Sex 622 3 0.113 330 40.0950 0
30u  shoasod 3 0.273 3536 4 0.2470 0
34 Gmzs02 3 ols io 4olism o
350 SRK 2303 3 0.234 Seas 4 0.2317 0
25 ou Fs2s402 3 Oroez¥a0e0 4 0.0397 0
iu F33s402 3 0.076 4234 4 0l028 0
5 u F323592 3 0.076  4fos 40.0259 0
26 a rife 3 1.333 isa 4 0l4sis 0
7 ow ash 3 0.085 ds2s 40002 ©
24 Fs25662 3 0.080  4s26 4 0.0360 0
zu Fs2%6712 3 0078 5108 4 0lodii °
Ea S623 3 0204 5284 4 0080s 0
iu Sik 62.4 3 0126 5463 40.1141 °
3 U skasod 3 0243 ses dom ©
3 ou seas02 3 0278 sein 4 0.2460 °
5 u Bixi 3 old17 ses 40.1013 0
su BLK 2 3 000% eiei 40.0554 °
3% ou Bik 3 ole e337 ioouz ©

ou BLK 4 3 008s esl 40.0473 a
Bd Brie 3 isd cesr 4olds °
9 w Wash 3 0.065 6917 40.0002 0
0 ou BLK 3 0.083 7033 40l041s °
Qu spe 3 012 zz 4 0l0o3 0
2ou SP 822 3 0126 7388 4 01d °

ou seas 3 0z4r  73e2 4 0.2m °
Gu Sas 3 0249 7738 40.22 0
35 uw Sra 3 027 79i2 4 0256s °
9 WSR 3 02 eosr 40.2136 o

ou Bik 3 012 e234 0.170 °
iu BLK 3 0.062 437 4 0lokoz 0
Ea Ps2seo-d 3 0074 9613 40loas ©
50 a Brit 3 1581 star 4olden a

ov ash 3 oe dois 40m 0
520u Fs2sio4 3 0.07 9138 40. 0 +00:
8a FSiss-4 3 0.073 930s 40.0193 ° €06521



1995-08-08 10:58 Output of : 950808A1 Page 2 of 2
Fluoride 1.5 Fluoride L
Pru Pon

Pos Typ Ident Ch Result ¥ Time Ch Result F Time
54 u F52566-4 3 0.072 9488 40.0169 0
55 u F52557-4 3 0.075 9664 40.0254 0
5 u F52548-6 3 0.074 9834 40.0216 0
57 u $52549-6 3 0.073 10013 40.0201 0
58 u $52559-6 3 0.081 10190 4 0.0377 0
59 u SPK 62-1 3 0.102 10364 4 0.0783 0
60 u SPK 62-2 3 0.118 10540 4 0.1032 0
61 u SPK 250-1 3 0.124 10715 40.1107 0
62 a Drift 3 1.571 10889 40.4823 0
63 w Wash 3 0.065 11100 40.0002 0
6 u SPK 250-2 3 0.198 11239 40.1899 0
65 u SPK 250-3 3 0.308 11415 40.2627 0
66 u BLK 3 0.130 11591 4 0.1190 0
67 u P52566-6 3 0.083 11764 4 0.0431 0
68 u F52567-6 3 0.078 11940 40.0323 0
6 a Drift 3 1.572 12115 40.4823 0
70 w Wash 3 0.065 12351 40.0002 0
Wt rw Runout Wash 3 0.065 12590 40.0002 0

/
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Calibration curve of 95080801 : Fluoride L
| [TEEICT 00otscazMTTyea)
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—Calibration curve of 950808A1 : Fluoride 1.5—
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Rau data of 95090801 : Fluoride 1.5
[YEE 5 WITH a0 [IPN ea]
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Rau data of 95060881 : Fluoride 1.5
[ZIRE TT [PY 7594 I(EN ed)
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Rau data of S5080881 : Fluoride 1.5
Pathno: 3 Tine: KEN Ualue:SEETUNEDelta: [21
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1995-08-08 14:27 output of : 95080851 Wma Cont
Software : version 6.1 c1990,93

operator + ow
Date of the Analysis : 1995-08-08 10:58
Analysis File Name © C:\SKALAR\DATA\EWIDATA\SERUM\350808B1

Fluoride 1.5
Calibration order = Inverse Logarithm
s1ope ry

x- el x = corrected valus of the sample[==] ci = corrected value of the concentration 1Result = 100 s = Slope of the electrode
a2=  -0.00000
a1 = 0.00069
20 = -121965
Fluoride L
Calibration order = 2
Correlation : r = 0.99948
Result=a2*x? +al*x+a0
az = 0.00000
ai= 000023
20 =  oloosss

sampler Type + 5A1000
Humber ii
Sample Tine : 50 sec.
Wash Time : 120 sec.
Mr Time :1 sec.
Take up : Single
special None
needle Height : 70 mn.

Diluter needle Height : 80 mm
dilution Factor : 10
dilution Volume : 2.5 ml.
Resanple ia
Dilution runs :1
User file : Lome
Reproces : No

600328 :



1995-08-08 14:27 output of : 95080881
Fluoride 1.5 Path number : 3

Signal type : Debubbled
Decolor Yes
systen Number : 0

aitute i Ho
Resample io
451 Threshold : 4095
4iG output: 0
Window event ; Off
51 standard : Ignore
52 sTandard : Ignore
53 standard : Ignore
54 standard : Ignore
55 standard : Ignore
6 standard : © 0.150
57 sfandard : 0.300
58 standard : 0.800
9 srandard : 1.200
510 standard : 1.500
Order": Inverse Logarithm
Dinansion : FPN
start Value © 500 DU
trigger Linit | 1800 Sec
Poa shape: Pointed
StArt ignore : 60 Sec
oa ignore : 120 Sec
Hoasure window © 75 3
Filter io
Regeneration | No
fornia
output: 44.808

Fluoride I Path numer : 0
Signal type : Debubbled

Decolor i Mo
system Number : 0

aitute No
Resample io
ail Threshold © 4095
aia output i 0
Window event ; Off

600329 7



1995-08-08 14:27 Output of : 95080881

sl sTandard : 0.015
s2  sTandard : 0.030
83  sTandard : 0.060
s4  sTandard : 0.090
s5 sTandard : 0.120
$6 sTandard : 0.150
s7  sTandard : Ignore
$8  sTandard : Ignore
89  sTandard : Ignore
510 sTandard : Ignore
order : 2
Dimension : PPM
start Value  : 500 DU
trigger Limit : 1800 Sec
Peak shape : Pointed
stArt ignore : 60 Sec
eNd ignore : 120 Sec
Measure window : 75 %
Filter : No
Regeneration : No
formUla : c4:=c3
output: #.448F
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1995-08-08 14:27 OutPut of : 95080881 Page 1 of 2
Pluoride 1.5 Fluoride L
Pry PrH

Pos Typ Ident Ch Result F Time Ch Result ¥ Time
wt iw Initial Wash 3 0.060 65 4 0.0054 0
1 Tracer 3 1.468 210 4 0.7420 0
2 a Drift 3 1.480 386 4 0.7466 0
3 ow Wash 3 0.060 628 40.0054 0
4 s1  sStandara 1 3 0.064 737 4 0.0145 0
5 s2 Standard 2 3 0.071 911 4 0.0297 0
6 53 Standard 3 3 0.089 1085 4 0.0621 0
7 s4 Standard4 3 0.107 1261 4 0.0904 0
8 s5 Standard 5 3 0.126 1437 4 0.1172 0
9 s6 Standard 6 3 0.155 1613 4 0.1512 0
10 s7 Standard 7 3 0.281 1787 4 0.2577 0
11 s8 Standard8 3 0.616 1961 40.4307 0
12 s9 Standard 9 3 1.230 2137 4 0.6533 0
13 s10 Standard 10 3 1.468 2311 4 0.7417 0
11 a Drift 3 1.487 2487 4 0.7496 0
15 w Wash 3 0.060 2729 40.0054 0
16 u $52549-8 3 0.071 2840 40.0283 0
17 u 52559-8 3 0.066 3010 40.0174 0
8 u 5256-8 3 0.071 3188 40.0281 0
19 u 52567-8 3 0.073 3362 4 0.0328 0
20 u F52548-12 3 0.068 3534 4 0.0220 0
21 u P52549-12 3 0.067 3712 40.0195 0
22 u F52559-12 3 0.064 3878 4 0.0134 0
23 u F52566-12 3 0.065 4063 40.0156 0
24 u F52567-12 3 0.067 4235 40.0208 0
25 u SPK 62-1 3 0.112 4413 40.0977 0
2 a Drift 3 1.480 4589 40.7468 0
27 w Wash 3 0.060 4824 4 0.0054 0
28 u SPK 62-2 3 0.132 4939 40.1247 0
29 u SPK 250-1 3 0.334 5113 4 0.2919 0
30 u SPK 250-2 3 0.392 5289 40.3253 0
31 ou F52548-8 3 0.076 5459 40.0387 0
32 u BLK 3 0.095 5642 4 0.0716 0
33 u BLK 3 0.092 5814 40.0682 0
34 wu BLK 3 0.078 5990 40.0419 0
3 u BLK 3 0.076 6164 4 0.0399 0
36 u BLK 3 0.077 6340 4 0.0412 0
37 u SPK 62-1 3 0.098 6514 40.0770 0
38 a Drift 3 1.489 6650 4 0.7503 0
39 w Wash 3 0.060 6929 4 0.0054 0
0 u SPK 62-2 3 0.119 7040 40.1081 0
au SPK 250-1 3 0.214 7216 40.2072 0
42 ou SPK 250-2 3 0.206 7390 40.1997 0
43 ou SPK 250-3 3 0.234 7565 4 0.2231 0
44 ou SPK 250-4 3 0.283 7741 40.2589 0
45 ou SPK 250-5 3 0.253 7915 40.2377 0
45 u BLK 3 0.150 8089 4 0.1451 0
47 ou BLK 3 0.061 8241 4 0.0066 0
isu F52548-24 3 0.123 8439 4 0.1129 0
49 ou F52549-24 3 0.080 8610 40.0457 0
50 a Drift 3 1.488 8788 4 0.7498 0
51 w Wash 3 0.060 9015 40.0034 0
52 u Pssss-ad 3 0l07y ods 4 0.0437 0
53 u F52566-24 3 0.076 9310 40.038 0
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1995-08-08 14:27 output of : 95080881 Page 2 of 2
Fluoride 1.5 Fluoride L
Pry Pry

Pos Typ Ident Ch Result F Time Ch Result F Time
54 u F52567-24 3 0.079 9487 40.0446 0
55 u F52548-48 3 0.079 9662 4 0.0439 0
5 u F52549-48 3 0.077 9837 4 0.0417 0
57 u F52559-48 3 0.075 10013 4 0.0378 0
58 u F52566-48 3 0.080 10187 4 0.0471 0
59 u F52567-48 3 0.074 10361 40.0358 0
60 u BLK 3 0.099 10539 4 0.0788 0
61 u BLK 3 0.085 10706 4 0.0564 0
62 4 Drift 3 1.487 10886 40.7496 0
63 w Wash 3 0.060 11127 4 0.0054 0
64 u BLK 3 0.088 11236 4 0.0607 0
65 u BLK 3 0.088 11412 4 0.0614 0
66 u BLK 3 0.084 11586 4 0.0532 0
67 u SPK 62-1 3 0.111 11760 40.0963 0
68 da Drift 3 1.482 11935 40.7475 0
69 w Wash 3 0.060 12166 40.0054 0
Wt rw RunOut Wash 3 0.060 12410 4 0.0054 0
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Calibration cure of SSORCER! © Fluoride 1.5——
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Calibration curve of 95080881 : Fluoride L
Channel 0 Heasured: SH Concentration: IVR} Delta:(ER

0.2096763 Pp

¢
:
5:

4¢gd

0.005427 2
° Measured 500

Order : 2 r: 0.99948 |
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ou dats of 5500081 Fluoride 15——
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Rau data of 95080881 © Fluoride 1.5
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fou data of sn0t Flori £5
| IEEE 695; WANTS see D(Edca]

i 035

|
Ww @

|

2ii

® 1
wp ide gpfaial | Ge

UU a

0 os = rl]
Boome T FiTieln CHT PEAI pemks ©

006336


