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TRP Review with U.S. EPA -- 21 Feb. 2001

«+ Toxicology Program Status & Timing

« Environmental Fate & Effects Program,

Protocols, & Timeline

* Radiolabel Material Status, Timeline

recat ge ComprSsocr s

Telomer Research Program (TRP) : 2001 Key Events

~ January 9, 2001 : Environmental Fate& Effects Research Team Meeting
~February21, 2001 : US. EPA
~March 9, 2001 : METI
~ March 20.22, 2001: TRPMesting, Osaka
~ April 19, 2001: Environment Canada
~ May 16-17, 2001 : Environmental Fate & EffectsResearchTeam Meeting
~ May 18, 2001 : UK. Environment Agency
~ June-September 2001: Sub-teammeetingsandConference Calls
~ October31-Nov. 2, 2001: TRPMecting, Frankfurt
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TRP Osaka Meeting Highlights
20-22 March 2001

+ Updates on 8-2 Alcohol Starting Material and Quality
* Radio-label Synthesis Strategic Plan and Path Forward

+ TRP Database Status

+ Review and Upgradesto Toxicology and Pharmacokinetics
Plans

+ Review and Upgradesto EF&E Work Plans: Tier I, I1 11
+ Communications Team Work Plan

metcen Comyn rrr 5

TRP Frankfurt Meeting Highlights
31 October - 2 November 2001

+ Toxicology Data Review and Subsequent Upgrades to Overall

Tox Plans; Review Data toDateand Scheduling
+ Radiorlabel Synthesis Review, Sourcing Plan, and Timing
+ Pharmacokinetics Plans due to Radio-label Schedule

+ Analytical Effort Overview and Challenges
+ EF&E TierI and I WorkplanUpdatesand Revisions; Review

Data to Date and Scheduling

+ Workplan for Compounds Beyond 8-2 Alcohol
+ TRP SponsorshipofOutside Research

+ Communication Strategy and Path Forward

+ Next Mesting(s): Conference Calls and In Person
[— Comer rns.ontr .
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G81 has boan redacted
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CF;CH,CH,OH Analysis Profile

« Purity > 99% by G.C.
~ 99.29 n-CyF};,CH,CH,0H
~ 10 other C,Fa,.CH;CH,OH species
~ 0.8% impurity

GBI has boen redacted
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CF7CH,CH,OH Selection Criteria

«Selection Criteria Include: Simple, Sil, Puro, Reprosentative, and
Readily Characterized

+ Most Common and Representative from Each of § Major Producers
Includes Both Type and Chain Length

+ Talomer 8.2 Alcohol - F(GF,GF,) CH,CH,OH - Was Chosen To
~ Bo Able to Charactarizea Siglo Compound versus a Comple Product Moura
~Enablethe Rasaarch Teamto Study Meabolts n he PharmacokinasWork

(xoue)~Sud heDegradationProductsandLocations i he EnvicrmentlFat Stes
~Enabletho Team to MeasureGra PhysicalProperty Data
~ abla naTeam oRaciolase aSlKyCompound for Toxicology and

Enronmental aio Studs

rao tna open a— o

CF7CH,CH,OH Selection Criteria
+ Dueto 10Complexityand Non-Classi Behavof he Piorechomiais Numarous
TesingProtocosHad 0beDeveloped andValdated.By Devin,» Sng
Compound was the Onl Viable Alemaie hat Hed Prospects fo GainSgniant and
Intrptatio ResultsofCommon Vai

+ ThoAbit loAnalyze Procucs, By-Products, Melaboles, and Aan Low Decton
Lis Drove he Research Tear oaSinoReprosontatve Molculo,NotaPocuct
Mire

+ Productsrom ihe§Major ProducersDoShareSome SiresButar fothe Most
PanDiferen

+ ProtocolsDevelopedbythe TAP ResearchToam ilHave BroadAppcabityforUse
EyTAPMembers on GherConpotrdsand Products ofTherCroceandRelevant lo
arCompany

©81 has been redacted
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Radiolabeled 8-2 Telomer B Alcohol

F(CF,);"CF, -CH,CH,-OH
Needed for Pharmacokinetics & Environmental Fate Studies

Status

+ Synthetic Route Demonsraed & Reproducible can put 4C “in”
+ Necessary Documentation & Samples being finalized
+ Partner identified © accomplishhotsynthesis
+ Timing to completion: March 2002

raceesrm corySem,orton u

Synthetic Strategies for
Radiolabeled Fluorotelomers

FF FF
Fon orci

December 2001

Tmt en com Sr.oton |
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General Synthetic Strategy
RF
CF

° FF 7
a }

~~
k

oreo
FE motavaiable3s sourceof radiolabel
~ pracasynbesis notdemonstrated:SHEisos

+ Must usereadily available sourcesof"C
= 5..CO, (ex B1CO, NACH, tc.
= ample Hira precedens foxconversionof G=0 noCF;
~ ypc reagents: ENS, (DAS) (MeOCH,CHNSF, (DeosoFlort)

tameesen Cory stnoar onan u
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CB hasbeenredacted
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(CBI hasbeenredacted
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(08 has boon redacted
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CB hasbean redacted
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Radiolabel Path Forward

F(CF,);“CF,-CH,CH,-OH

eyTT
poy

Tri |
[CoaStanserss[oy ml||
[13CMaterial asStandard | [Sif]|
(14CStoowateraiDoivery| ||[7]
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TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

Objective: To determine test concentration for 90-Day toxicity study
A) In vivo response
B) Atain steady-state blood loin levels

Procedure: Dose Groups® ofrats with 0, 5, 25 or 125 mg/kg/day of
8.2 Telomer Alobol

A) Monitor clinical observations, weigh as week
B) Total blood urine analysis weekly

© 10males, emles/group
rtm tomtom omer rs gurrcnan u
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TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

Results- Clinical Observations

+ 125 mg/kg/day
~ Males: srped teeth (7/10, tecth clipped (4110)
~ Females:striped teeth (415)

+ No Effects: 5 - 25 mg/kg/day

Tm csen corrSn.ontcore »

TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

‘Results-BodyWeightGains

Dose Level Males Eemales

(me/kglday)

0 297 80

5 288 119

25 275 1s

125 238% 110

*p<0.05
mbesen cornytr,cartconn n
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Mean Body Weight for Males (Day 0 - 81)
-» OmeGogh GmNBoh eGV3nna aGeV8ove
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TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

Results-LiverWeight/Ratios

Liver/Body Weight
Dose Level Liver Weight (g) 8/1008
(mgkg/day) M _E M E

0 234 103 39 32

5 201 11 37 32
25 227 13 4.1 34

125 279 127 55% 36+

eresm+00S CoronSram.secon »)
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TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

Results-KidneyWeight/Ratios

Liver/Body Weight

Dose Level Liver Weight (g) 2/100g

(mekglday) ME M E
0 45 22 076 070
5 43 24 0.76 071

25 4.1 24 0.75 0.73

125 44 27+ 087 0.78%

mete # P05 Caronrms.seen »

Total Blood Fluorine Analysis in Male Rats
Dosed with Telomer 8-2 Alcohol

“ rataTiron= Tie
Sinner,0: — =
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Total Blood Fluorine Analysis in Female Rats
Dosed with Telomer 8-2 Alcohol

=r asian1 sine
sor

ee _— licen

i 12Sof —

oer .
om 6 ow wm ow om ww

ater [a — »

Repeated-Dose Pilot Study

Analysis of Pooled Plasma Samples Obtained at Steady State (test day 84)
(PFOA, Parent Compound, and total fluorine levels)

The level ofparentdetected did notexceed 0.074ppminthe males
or females. The followingplasma levelsof PFOAweredetectedinmalesand

femalesdosedwith 0,5,25,and 125 mg/kg/dayof 82 TelomerAlcohol
ae Fora
PrOA Fama| Pron

converted PFOA |comverod
ghgiday) | pom) |to pom F | (px pom) |10 ppm | F (ppm)

007| oos | we | 00| oo| ww
219| 1st | wa | ooe| oos | wm
sar | sm| an [ose| oa| ses
sso] asse | saze | ves| 121 | sm

trod ingWikhld Torch meanof spatea N-mt essrd.renettro coryrs,Saton Ml
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TRP Toxicology Studies
Repeated-Dose Pilot Study - Rats

8-2 Alcohol
125 mgkg/day 8-2 Telomer Alcohol

+ Producesclinicaleffects /body weight effets
+ Blood Fluorine eve reachedpatsydayS0<->80
+ Degreeofresponse compatible with dogs survival

5-25 mgkg/day TelomerAlcohol
+ Noclnicl signsor weight ffcts
+ Blood fluorineeve reachespaca day 40<->60
+ Nosignsofadverse respons

90-Day Test Levels (gested)
+ 1-525 125 mpkgiay

imeesgn Conor tin Sn conan |

TRP Toxicology Studies

Repeated-Dose Pilot Study Conclusions

+ Analysis limited to bloodonly
- Significant male/female differences
- Results confirm earlier studies results
- Other metabolites are present& predominate in females
- There is a significant amountoffluorinated organic material

eliminated or elsewhere

+ Validatesneedto conduct pharmacokinetic studies as planned with
radiolabeled study material

teesteam comorySrss.oascoran x
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TRP Toxicology and Descriptive Biology Studies:
Timeline

G81 has boan rdacted

remtonsrm eT— »)

TRP Pharmacokinetics Studies: Timeline

+ = Work Contracted
|

hoses [| wea decd deca “wee”|
2 Recher [ADE sssancs || EREETTE

ee J —
+ Only Haskell Lab bid on entire package and will conduct the work
+ Startof studies delayed 6+ months due to radio-label synthesis

19



TRP Pharmacokinetics Study

Radiolabeled Fluorotslomer Alcohol

14C Label in perfluoro-chain (C #3)

F(CF,),"CF, -CH,CH,-OH

riontosrarmem. CornySin carton

TRP Pharmacokinetics Study

« Toxicokinetics of Telomer 8-2 Alcohol in the Rat

~The objectives ofthis study are to determine the

Absorption, Distribution, Metabolism and Excretion

(ADME)ofTelomer 8-2 Alcohol in male and female rats

following oral and dermal dosing.

rime tsoe coro ctori “
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TRP Pharmacokinetics Study
Toxicokinetics ofTelomer 8-2 Alcohol (TBA) in the Rat

Objective: Determine theabsorption, distribution, metabolismandexcretionofTelomer 8-2‘Alcohol in mal nd ele ras following rssnddermal doing
Method:* Conduct ict experiments

++ Radiolabeled nd old TBAusesstmsterisl
+ 2male snd2 female ruts
++ Determine plasma kincties followingsingle high oraldos of TBA
++ Deminexcretionand metbolisn ollowinga singe igh orl dose ofdobbeed TOA

+ Condo sborpion experiments
++ TBA test material
++ 4maleand4females
== Single low andsingle igh orl dose
++ Single lowandsingle high dealexpose (8 hs)
++ Single lowinavenous dose
++ Follow plasma concenrations ots terial

TRP Pharmacokinetics Study
Toxicokinetics ofTelomer8-2 Alcohol (TBA) intheRat (Continued)
re——

RandToA st cil© mea ee5Cotornde xpos©Euntedsation fotseal Tnsnd Tour*Exceptmel xpaesToni mrt+aem+ Sigielowndhghor does
+ Stgielowndigh drm dvs2DulydoefTBAitd ing lbeled TBA= Hen excretionre ndmen rots

BesieatiicpoteofTo
©Quem nd quanta decripionof disrbion of TBA+ Deri sharpen cancers ofTA© Sc nkifri TOAadiis+ DecripinofTBA meabolm venaconcernssdbw ses

——— come ras.gtco “
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TRP Pharmacokinetics Study

* In Vitro Microsomal Metabolism Study

~The objective ofthis study i todetenminethe rteofmetabolism ofa test
compoundinmicrosomesprepared from livers ofa umberofspecies
(normally ra, rabbit, dog, monkey,andhuman) and to identify the
metabolites producedincach specs,

* MetabolismofTelomer 8-2 Alcohol by Mammalian Hepatocytes
~Theobjective ofthis stdy i odetermineth rate ofmetabolism of a test

. compound in culturedliver cell prepared from a mumber of species
(rormally a, rabbi, dog, monkey, and human)and 0 identifythe
metabolites produced in each species.

iene wim cornSnins.Storin “

TRP Pharmacokinetics Study

‘Metabolismof Telomer 8-2 Alcohol by Mammalian Microsomes
ble:Demin he re fos sel boli sn bol prods esiset rospeed Fo seve] sme ro
Maes ersones reprrms, ts,dog, okey ndhan© Sumpsree HPLCNS©Demin eyof ecton tedeincocenionReonmiosissaAEeranyen, colors, mcrsons,ctcompoundsdpeste rtpH 74. 37C++Demans Keeofcomp= Racor aedot coma lsecon nd continrinoncnmion+ Tiecoemeinbymores lsd
BesRteof icrosatmcboli fscompoundby xhspecies sed© dc ofmelratstesftntlf iroatccha

rimersrn comesrt. arto “
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TRP Pharmacokinetics Study

MetabolismofTelomer 8-2 Alcohol by Mammalian Hepatocytes

Objective: To evaluate therateof metabolism and identificationofmetabolic products in
colured iver cel fom sever] mammalian species.

Method:
+ Prepare hepatocytes fom rt, mous, rabbit, monkey, dog and human
+ Negative (vehicle)sdpostive (choxycoumain onl inclded
+ Hepatocytes and compound incubated sc 37C for2 rs
+ Samples alyzed by HPLC.MS forest compound snd metabolites:

Reus:
+ Qualmiveand quantiativedescription of metal scvity toward st material

in seve species
+Description ofmetabli ina metbalically“complete” ssi
+ Ideiyof estmateria metabolic in whole cll syste

LL. comer sms orc us

TRP Pharmacokinetics Study
Development of a Biologically-Based Kinetic Model:

+ Objective:
~ Quantitatively Relate Exposureto Internal Dose Usinga

Biologically-based
Kinetic Model

+ Critical Information Requirements:

~ Partitioning in Biological Tissue
~ Qualitative and Quantitative Aspects of Biotransformation
~ Mass Balance and Biodistribution

~ Uptake and Elimination Kinetics

taste ropm com ets.otcon «
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TRP Toxicology Studies

Developmental Toxicity - Rats
8-2 Alcohol

Status: Initiate 3Q 2002
+ Pregnant rats
« Dosedays 6-19ofgestation
+ Doses from 90-day study (project 1<->10, 10<-->50, 50<--
>125 mg/kg)
+ Maternal parameters

~ clinical signs, body weights, iver weight
+ Fetal parameters

—external examination, internal organ examination, iver
weight, skeletal examination

+ Compare maternal/fetal response
receospe com Sv,oaton rl

TRP Toxicology Studies

Acute Toxicity - Rats
8-2 Alcohol

Status: Completed

Rat - Male and Female
- Slsex/group
- Single oral dose of 2,000 mg/kg (0.5% aqueous methylcellulose)
- Results

+ No mortality
+ No clinical signs including body weight
+ Lethal dose >2,000 mg/kg

Toba ren Coney nn.ccna al
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TRP Toxicology Studies

90-Day Toxicity Study - Rats
8-2 Alcohol

AdditionstoProtocol

1. Test levels (4 instead of3) 1,5, 25,and 125 mg/kg
2. Extend recovery period - 90 days
3. Add measureofperoxisome proliferation - B-oxidation
4. Add thyroid weights, plasma and urinary [F]

rime rtee a “

TRP Toxicology Studies

Genetic Toxicity
8-2 Alcohol

Status: Draft Reports

+ Salmonella/EscherichiacoliAssay
+ TA 98, TA 100, TA 1535, TA 1537 WP2uvrA
+ With/without $9 activation
+ To 5,000 pglplate
+ Negative (draft report to issue 12/01)

timersen a 5
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TRP Toxicology Studies

Genetic Toxicity
8-2 Alcohol

* In Vivo Rat Micronucleus Study
+ 0,500, 1,000, 2.000mk single dos ora gavage
+ 6 male ratgroup (examined 5) - harvest a 24 and 48 hours
+ 60 myfkgcyclophosphamide postive coral
+ Micronacleatedcells 2000/animal

Dose(mg/kg) 24hrs48hes
0 004 007

cp.60 310 078
82 Alcohol 500 004 009
“1000 015 009
2000 010 009

+ Conclude: No increaseinmicronucleated cells
(draft report available 12/501)imecsee Soro Soi resn 5

TRP Toxicology Studies

Reproductive Toxicity - Rats
Multigeneration Reproduction - 8-2 Alcohol

Status: Pending Outcome of 90-Day Study/Developmental Toxicity

« Rat -dosing levels/control
treat 70 days pre-mating

- 2nd generation from FI offspring

+ Parameters - estrous cycling/sperm assessment
-fertility/reproductive function
- gestational/lactational performance
- pup growth/survival/structural integrity
- PL/FI parental pathology (focus on reproductive system)

ke espn [im a
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TRP Environmental Fate & Effects Studies

+ Physical-ChemicalProperties

« Environmental Fate

+ Environmental Effects

+ Bioconcentration

rece ws gn Corry ang.onc 5)

Physical - Chemical Properties
1-C4Fy,CH,CH,OH

+ UV/Visible Absorption Spectrum

+ VaporPressure
« Sorption
+ WaterSolubility

+ Henry'sLawConstant
+ LogKy, (OctalWater Prion)

racer rg companys oa crn «
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UV-Visible Spectra : n-CqF ;;CH,CH,OH

\|A
|
oN

© NoSoran bl lg ang, 39000
Diesedegen roterened

+ IndirectPhotolysis [OHRadical) workunderway

— ep .

Vapor Pressure:n-CyF;;CH,CH,OH

wl mem me 1]

Ero
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Physical - Chemical Properties : Sorption
1-CyF ;CH,CH,OH

+ rapid sorption from sanrated aqueous solution
~ plas silanized gas, plastic, PTFE, sinless scel
evidenceof time-dependentadsorption ith decreasing ability 0 recover
materiarom suface(s)

+ specific recovery methods had tobe developed and validated
= weeks foreach sample oresch quilbri with continuous analysis
~ $1020 samples epee to eblih method nd analysis confidence

+ makeswate solubility measurement much more complicatedandmass
balancesdificult 10 achieve

omettpom Comey ons.mtn 5)

Physical - Chemical Properties : Water Solubility
1-CyF ;CH,CH,OH

+ pH3,7,9;T=12,25,37,60°C

«see no differences in solubility versus pH

+ material is adsorbed to the container, not in the water, when
excess material is no longer present
~ sorbed to the container surfces

CBI has boon redacted

itai comer ms.gmton 5
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Physical - Chemical Properties : Water Solubilty
CF,;CH,CH,OH

Solubility 7m (ppm)
[we| sc[ac[wc
(CoPvCH.CHOH_|0.134 £0020 0.1505 0005031850.176|__|
pero Towoww[1]

+ De-ionized water measurements

metas cor ngpo tc »

Physical - Chemical Properties : Henry's Law Constant
n-CgF;CH,CH,OH

+ Computed from Water Solubility and Vapor Pressure
+ Nonlinearity and Non-traditional behavior
+ Surface Tension Driving Behavior?

+ Measure utilizing Static Headspace Method

romctmmarre [ry —— wl
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Physical - Chemical Properties:Conclusions
1-CyF ;CH,CH,OH

+ WaterSolubilityvaries withT but ot pif andi inthe 100's ofppb
+ Highly sorpive onto manysurfacesandmayremain highlysorbedand

difficult o remove
+ PreliminaryVPdatado not exhibit anomalies
+ Novisbl lightsbsorbance

+ These propetes presentagaicaamethod developmentand analysis
challenges going forward and will equi use of radiolabeled material for
more studies than expected

rinetmarem Comey rt oe crn a

Environmental Fate & Effects Work Plan

EnvironmentalFate;Abiotic

n-CyF,CH,CH,0H + Hydrolysis
+ Adsorption Desorption *

PhysicalProperties + Indirect PhotolysisinAir
+ UVIVisible Spectrum
+ Water Solubility EnvironmentalFate;Biotic.

+ AdsorptiontoGlas +Anaerobic Biodegradation*
+ Air-Water Parton + Actobic Biodegradation®
Coefficient A Redubtetot ars

EnvironmentalEffects
+ Bioconsentaion Facor
+ 90 Day Ealy Life Stage Study
Rainbow Trout
21 Day Ioverebrate Daphnia Study

enetwarom Comeyaigptco “
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“TRP Environmental Fate & Effects Studies : Timeline

BI has been redacted

ome tts og Comperrnort o

TRP Path Forward Items

« Toxicology & Descriptive Biology

+ Pharmacokinetics

«+ Radiolabel

* Environmental Fate

* Environmental Effects

+ Mass Balance Effort

rims ts comer rstportman “
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Discussion and Path Forward
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