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To Whom It May Concern:,

Please find enclosed an updated copyofthe Telomer Research Program presentation ‘submitted to the

A owhidon became 15,2001 The CBI claim forteinformationonpags 3 and
63iswithdrawn. ThesepagescontainnoCBIandshouldbeincludedinthepublicrecord. Texthasbeen

added topages 37and63toclarifythatthe proposed timelinesaresubjecttochange.Otherwise,these

pagesdonotdifferinanyother way fromthe documentsthatwereprovided onDecember18, 2001. In

‘addition, a typographical error on page 31, replacing the word “Liver” with the word “Kidney” has also
itant non verans. The non.CBI version of ts document mended 0

eethe previous version (AR236-104 inth public record

Pleas contact me iyouhave anyquestionsregardingthissubmission. 2
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RobertC. Buck,Ph.D. 63020000012/0 =
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Telomer Research Program
Update and Status Report

United States Environmental Protection Agency
18 December 2001
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+ TRP General Update; TRP Meetings

* Radio-label Update

+ Pharmacokinetics

+ Toxicology & Descriptive Biology
* Environmental Fate & Effects

+ Summary
« Discussion and Path Forward
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TRP Review with US. EPA — 21 Feb. 2001

+ Toxicology Program Status & Timing

+ Environmental Fate & Effects Program,
Protocols, & Timeline

+ Radiolabel Material Status, Timeline

ime corr src b

Telomer Research Program (TRP): 2001 Key Events

~ January9, 2001: Enviconmental Fate& Effcts Research Team Mecing
~ February21,2000: US. EPA
= March9,2001:METI
= March 20.22, 2001: TRP Msting, Osaka
= April 19, 2001: Environment Canada
~ May 16.17, 2001+Environmental Fate & EffectsResearch Team Meeting
~ May 18,2001 + UK. Environment Agency
~ JuneSeptember 200: Subtsm meting snd Confrence Calls
~ October31 Now. 2, 2001: TRMeeting, Frankdurt

me en com tgetn .
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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 Upgrades to Toxicology and Pharmacokinetics

Plans

* Review and Upgrades to EF&E Work Plans: Tier I, II, III

+ Communications Team Work Plan

tamerom corp ssserra f

TRP Frankfurt Meeting Highlights
31 October - 2 November 2001

+ Toxicology Data Review and Subsequent Upgrades to Overall

‘Tox Plans; ReviewData to Date and Scheduling.
+ Radio-label Synthesis Review, Sourcing Plan, and Timing
+ Pharmacokinetics Plans due to Radio-label Schedule

* Analytical Effort Overview and Challenges

+ EF&E TierI and II Workplan Updates and Revisions; Review

Data to Date and Scheduling
+ Workplan for Compounds Beyond 8-2 Alcohol
+ TRP SponsorshipofOutside Research

+ Communication Srategy and Path Forward
+ Next Meeting(s): ConferenceCallsand In Person

rietare comer a,nto .

Kk 3



GBI has been redacted

ee. Comeymtoecorn ,

1-C,F,,CH,CH,0H Analysis Profile

+ Purity > 99% by G.C.
~ 99.29% n-CyF,,CH,CH,0H
~ no other C,F,,,,CH,CH,0H species

~ 0.8% impurity

BI has been redacted

rometecearem cory tn, arton .
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n-C4F;CH,CH,OH Selection Criteria

+ Selacion Crea Included: Simpl, Single, Pre, Representative, andReady Characterized

+ Most Common and Representative from Eachof§Majo Producers—
Includes Both Type and Chain Length

+ Telomer 82 Alcohol F(CFCF)-CH,CHy OH - Was Chosen To
~BeAbooCraracieriz Sole Compoundversus 3Compe Prod Mitr~ EnblothReseach Teamto Suc Netaotes nh PrarmacakintsWorkowe)
~ StuyheDegradation Procctsan Locatons inh Envionmrial Fae Suds
~ nao Team toMesure Cra rysicalPer Data
= Erabl he Teamto Radioabe a Sng KeyCompoundfor he TodogyansEnronmena Fae Sues

a Comey rng.etc .

n-CyF,,CH,CH,0H Selection Criteria
Duet0 haComplenty andNonGas Bavofh Foorochemicals, NumerousTestngProocssHd 0beDovioped and Vaile. By Deion, 3 SnCompoundwas heOlyVialeAromathalHed Propess0GanSonarandreretas Resorf Common Vai

~The AitytoAnayzoProduc,By rac,tates,ndAtaLowDetectioniis Dov heRsowon Toa oaSo Rapresanase Woscue, oa FrodutMors
+ Products romth afr ProduearsDoSveSome SartesButar or hesFan oman

ProtocolsDovokpodbytheTAPReseachTeamWil Have BroadAppicabiyforUseoy TAP armoursonOf Compounds45dPusofTha Chocand Relevantek Company

BI has been redacted

rimrs coy rsttartcra 0

6 5



Radiolabeled 8-2 Telomer B Alcohol

F(CF,), CF, -CH,CH,-OH
Neca for Pharmacoksv 3 4s sommental Fate Studies

Status

+ Synthetic Route Demonstrated& Reproducible: can put “C “in”
+ Necessary Documentation& Samples being finalized
+ Parner identified to accomplish hot synthesis
+ Timingtocompletion: March 2002

imemsen Comey rst a tc uw

Synthetic Strategies for
Radiolabeled Fluorotelomers

FF FF
CF OH CRN

December 2001

— eT u
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General Synthetic Strategy
KSN

or ° wr !
FT Grete TT eRe

aN
RF

Chon]
TFEnot availableassource of radiolabel

~ pracicalsysno demons SHE sus
+ Must use readily available sources of “C

=e.CO, (ex.BaCO, NaC, cc.
mpc ersteprecedent oxconversion of C=O noCF,

~ typical reagents: ESF, (DAST) (MOCH,CH,NSF, (DeoxoFlur®)
ramets ropm coreyStnoar on i

CBI has boon redacted
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CBI has ben redacted

race temar eT

G81 has been redacted
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CB hasbeenredacted

Tice howe eg 7 — vl

GB has been redacted
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CB hasbeanredacted
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(CBIhasbeenredacted
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(CBIhasbeenredacted

tion ep CorrSit,oa corn a

(CBI hasbeen redacted
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GB hasbeanredacted

tone gn CorserSms,ooCoin »|

CBI hasbeon redacted
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Radiolabel Path Forward

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

TT
[AnaytcalMethods |[|
[CodStancares |[mel |
[13CMaterial as Standard ||[0] |(14 Study Materia Doivery||| [7]

onan comer rt,grin «

TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

Oblate: To determine tes concenruion for 0-Day fii sy
n nvivo response
3) Aisin scady-si blood forin eels

Brosedue DoseGroups*of is with 0, 5,25 or 125mg/dayof
£2 Teamer Alohol

A) Monitor lsc observations, weights 0wck
5) Total lod fuorine analysis weekly

* 10male, females group
— comp et tn «
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TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

‘Results - ClinicalObservations

+ 125 mg/kg/day

= Males: stripedteeth (7/10),teethclipped (4/10)
~ Females: striped teeth (4/5)

+ NoEffects:5-25mg/kg/day

reemerenarpm. a »

TRP Toxicology Studies
Repeated-Dose Pilot Study - Rats

8-2 Alcohol

f— ght Ga

Dose Level Males [Females
(mgkglday)

0 297 80
5 288 ne

25 275 11s
125 238% 110

*p<0.05— eT z|
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Mean Body Weight for Males (Day 0 - 81)
| Gar Eee]Zl
i aai

fw

fer
00
0
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TRP Toxicology Studies

Repeated-Dose Pilot Study - Rats
8-2 Alcohol

Results- LiverWeightRatios

Liver/Body Weight
Dose Level Liver Weight (g) 8/100g
(mghkg/day) ME M E

0 234 103 39 32
5 21 11 37 32

25 27 13 al 34
125 279 127 55% 36+

ime m+005 Comp Sts.mcr »)
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TRP Toxicology Studies |
Repeated-Dose Pilot Study - Rats

8-2 Alcohol

Results-KidneyWeight/ Ratios

Kidney/Body Weight
Dose Level Liver Weight (g) 2/100
(mghkg/day) M FE M E

0 45 22 0.76 0.70

5 43 24 0.76 0.71

25 4.1 24 075 0.73

125 44 27+ 0.87 0.78%

etme +5005corp es nrc "

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

- ogyTime. _ Ti,oT or
3. J3El Y
gs |
a
sprees | -

‘oo @ mw wm om we mwoarsrear cree ren -
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Total Blood Fluorine Analysis in Female Rats
Dosed with Telomer 8-2 Alcohol

=  ~—omprguay| I seaTatra
— I ~issmotony

Zo

§
s

o rE y————t ey
© x oe 0 wm ow ow ww

anterorn com salosrtcone »

Repeated-Dose Pilot Study
AnalysisofPooled Plasma Samples Obtained at Steady State (test day 84)

(PFOA, Parent Compound, nd tot fluorine levels)

“Thelevelof parent detected id not exceed 0.074 ppm incitermales
or females. The folowing plasma levels of PFOA wee detectedinmalesand

femalesdosedwith 0,5, 25, and 125 mg/kg/dayof 8-2 TelomesAlcohol
ae Forse
PRO Forala| PFOA| Dose comertad PFOA | conver]

Largan] gom| ogo|F ton | gam)| 0 om| fom
0 |oor| oss 00| oo
5 |e] 1s 00s| 00s
5 |e| sm 0s | oar
vs [ese] ase sos| vz
rine io Wikio Tor “mean ooeatNn edroontemarorn. Compa sas,Sorin uSa
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TRP Toxicology Studies
Repeated-Dose Pilot Study - Rats

8-2 Alcohol

125 mg/kg/day 8-2 Telomer Alcohol
+ Produces incl fects body weight fists
+ Blood Fuoin level reschedpsaday 50-80
+ Degreofresponsecompa with ads survival

5-25 mykgday Telomer Alcohol
+ Noclnel signs or weight ffcts
+ Blod forme eve rcaches paca day 40-560
+ Nosignsof adverse response

90-Day Test Levels (suggested)
+ 105-25 2S mkpiday

ruoctomaren. Comeysg.oat con 5

TRP Toxicology Studies

Repeated-Dose Pilot Study Conclusions

* Analysis limited tobloodonly
- Significant male/female differences
- Results confirm earlier studies results

- Other metabolitesare present & predominatein females

- There is a significant amount of fluorinated organic material
eliminated or elsewhere

+ Validates need to conduct pharmacokinetic studies as planned with
radiolabeled study material

tim msen corSonoar orn x

19 18



TRP Toxicology and Descriptive Biology Studies:
Timeline*

+= WorkContracted

oes[wn ldoddibddddaid oePakeoho  [Zodsom TTT TT" ual][Range Finding Om Togety TI T1111[|| to|re [a|THTHET
ETThonc rove sion || TI [1 |Joos]
Fimtoniet [TTITTTT

“isis. proposedtimelineoduc o chan.
— Gory sin nr on »

TRP Pharmacokinetics Studies: Timeline

+ = Work Contracted
J—

[6-2 Alcohol [7/ADMEMassBalance | |Faskol|

[imcsomar|I [||pre [EER THT
+ Only HaskellLabbid on entirepackage andwil conduct th work
+ Start of studies delayed 6+ month due 0radio-label synthesis

rmeteamen TE—— ul
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TRP Pharmacokinetics Study

Radiolabeled Fiuorotelomer Alcohol

HC Label in per uoro-chan (C #3)

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

oeesen GorySt oaroe »

TRP Pharmacokinetics Study

* Toxicokinetics of Telomer 8-2 Alcohol in the Rat

~The objectivesofthis study are to determine the

Absorption, Distribution, Metabolism and Excretion

(ADME)of Telomer 8-2 Alcohol in male and female rats
following oral and dermal dosing.

ime rsem Gory Stn,oaron «
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TRP Pharmacokinetics Study
‘Toxicokinetics ofTelomer 8-2 Alcohol (TBA) in the Rat

‘Oblate: Deinehe absorption, distinmehand excretionofTelomer 8.2‘Alcohol in mae andfemaleasfollowin al anddem desing
Method* Conduct ics experimen

+= Radiohbeedandcold TBA usd sts materi!
+ 2c snd2 felts
++ Determineplasma kins followingasingleigh cra dose ofTBA++ Determineexceionsndmeshliefollowin  Sgle high rldos ofdiobeled TBA

+ Conduct isorpion experiments
To test mel

++ 4 mle and females
++ Single low and single igh ora dose
++ Singllow and single igh dealexposure (3s)++ Single lowintavenous dose
++ Followplasmaconcenaions ots merirace tocarern CorySon,oaton “

TRP Pharmacokinetics Study
Toxicokineticsof Telomer 8-2 Alcohol (TBA) in the Rat (Continued)
+Dirbtion cperimesReTOAwter© seme2 Cones amber xpos©Evatuedamonof so trl Tr nd Trae2+ Excretionsod mebolin caperimensotoThA erPep rerio2Sitowanmghamdoses2 Sigelow sighevar es=DaldoeofTOAwih dos bingrolledTBA= itycron ss eb pts
Besesteotisor oA+Quai sndGana descriptionof odiriionof TBA= Deronpion cancers TOA©SC airesTAangDeepa ToAmeutlo: iyincenndbeeen ses.

rametrom cory Stncarton a

22 21



TRP Pharmacokinetics Study

* In Vitro Microsomal Metabolism Study

~ The objective of this study i to determine th rate of metabolism of atest
compound in microsomes prepared from livers ofa numberofspecies
(vomally rat, rabbi, dog, moriey, and human) and to ide the
metabolites produced in cach species.

+ Metabolismof Telomer 8-2 Alcohol by Mammalian Hepatocytes

~ The objective ofthis study to determine the atof metabolism ofa est
. compound in cultured ivr cell prepared rom a umberofspecies

(normally ra, rabbi, dog, morikey, and human) and to iden the
metabolites produced in cach specie.

time msem eT o

TRP Pharmacokinetics Study

Metabolismof Telomer 8.2 Alcohol by Mammalian Microsomes
‘Oban: Dekmineheifselstato andblrot enfinie csspedor svemaa is.
Stas+ Mersemespepredroma,abit, dogmeandban+Sampleahasdy HPLCA*Deen atof scion te nd rocincomcsion

= Revco dscana41 NADPrerioye, ofc,misionsotcompoundsd ptewr tp 74,37+ Demin:Rtofcompound
=Resco cri ou come ol st teri cocodt cost
+ Tinton mealby miesvid

Beatsteof micros mt of ost compo bycchpisstdLimofmeat rots© Eineofvtmer Mfc iro adncece
tame msen com Sonoar orm of
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TRP Pharmacokinetics Study

Metabolismof Telomer 8-2 Alcohol by Mammalian Hepatocytes

‘Oblesive: Toevalatth ate of metabolismsndideniistion of metbolic products incured ive elsfrom eves mammalian speci.
Method

Prepare hepatocytes rom a, mouse, abit, monkey,dogandhan
+ Negaive (hiceandpostive(choxycoumarin)consinclded
+ Heptocytesandcompound incubated a 7C for2hs
+ Samples analyzedby HPLC.MSfor etcompoundnd metaolits

Beats:+ Quaiiveand quanitative descriptionofmcabolic sctiiy toward est materi
in seven spies

+ Descriptionof meabolism in  mesbolcally “comple” sysem+ Idndiyoftet material metabolites na ete cll system
[— eT «

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

+ Objective:
~ Quantitatively Relate Exposure to Internal Dose Using a

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

timcosen a «
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TRP Toxicology Studies

Developmental Toxicity - Rats
8-2 Alcohol

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

~ clinical signs, body weighs, liver weight
+ Fetal parameters

~ extemal examination, internal organ examination, liver
weight, skeletal examination

+ Compare maternal/feta response
tam osen eT “

TRP Toxicology Studies

Acute Toxicity - Rats
8-2 Alcohol

Status: Completed

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

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

—— en “
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TRP Toxicology Studies

90-Day Toxicity Study - Rats
8-2 Alcohol

AdditionstoProtocol

1. Test levels (4 instead of 3) 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]

mechsen a —— 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 S9 activation
+ To 5,000 pg/plate
+ Negative (draft report o issue 12/01)

receetsrm eT— x
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TRP Toxicology Studies

Genetic Toxicity
8-2 Alcohol

+ In Vivo Rat icronucleus Sudy
10,500, 1,000, 2,000 mg singledoseoral gavage
+ 6male rai/group (examined) -harvestat 24 and 48 hours
+ 60makecyclophosphamide positive control
+ Micronucleatedcell2000 animal

Doclusks)  24hn dibn0 004 007
cps 310 07
82 Alcohol 500 004 009

“1000 01s 009
“2000 010 009

+ Conclude: No increaseinmicronucleated cells
(draft report available 12/501)recone ropm Corywit arton 5

TRP Toxicology Studies

Reproductive Toxicity - Rats
Multigeneration Reproduction - 8-2 Alcohol

Status: Pending Outcomeof 90-Day Study/Developmental Toxicity

+ Rat- dosing levels/control
- treat 70 days pre-mating.
- 2nd generation from F1 offspring

+ Parameters - estrous cycling/sperm assessment
- fertility/reproductive function
gestationallactational performance
- pup growth/survival/structural integrity
~ PI/F1 parental pathology (focus on reproductive system)

enatetopm ComprStnotone -
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TRP Environmental Fate & Effects Studies

+ Physical- Chemical Properties

+ Environmental Fate

+ Environmental Effects

+ Bioconcentration

oeesen ConnSioa cor 5

Physical - Chemical Properties
1-CgF ;;CH,CH,OH

+ UV/Visible Absorption Spectrum
+ Vapor Pressure
+ Sorption
+ Water Solubility
+ Henry's Law Constant
+ LogK,, (Octal-WaterPasion)

Tone ars Como tn.ocr “
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UV-Visible Spectra : n-CyF,;CH,CH,OH

| \
1A

\

ri vt
+ No absorbance in visible light range, 350-800nm"Direct photicdegradationnotexpected

Inder Photlysis [OF Radicalwork underay
ese osaero N

Vapor Pressure : n-CgF ;CH,CH,0H

Pom TT]wl mm. mom 1]

Er
|rrrfe j=

REESSEEEEEEEe TR Re eee
oo22Torrst 2vC Temperature (°C)meremern cmaSen o
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Physical - Chemical Properties : Sorption
n-C4F,,CH,CH,OH

+ rapid sorption fom saturated aqueous solution
~ glass, silanized glas, plastic, PTFE, sinless scl

+ evidenceoftime-dependent adsorption with decreasing abil 0 recover
material from surface(s)

+ specific recovery methods had t be developed and validated
= weeks for cach sample0 esc eqilrm withcontinous nays
~ $1020 samples replicated sablish method andanalysisconfidence

+ makes wate solubilios measurement much more complicated and mass.
balances dificult 0 achieve

mtson a =

Physical - Chemical Properties:Water Solubility
n-CqF ,CH,CH,OH

«© pH3,7,9;T=12,25,37,60°C
+ see no differences in solubility versus pH
+ material is adsorbed 10 the container, not in the water, when

excess material is no longerpresent
~ sorbed othecontainersurfaces

81 has been redacted

rac roarson er A
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Physical - Chemical Properties:Water Solubility
n-CgF,,CH,CH,0H

(CaFCH.CH:OH 0.134 20.029 0.150= 0.005 0.3182 0.176)
[2 [owowe 7]
bros Te|]

+ De-ionized water measurements

comets pn eT 5

Physical - Chemical Properties: Henry's Law Constant
-C4F,,CH,CH,0H

+ Computed from Water Solubility and Vapor Pressure

+ Non-linearity and Non-traditional behavior

+ Surface Tension Driving Behavior?

+ Measure utilizing Static Headspace Method

time esen comeStn, artonan «
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Physical - Chemical Properties : Conclusions
1-CyF ,CH,CH,0H

+ Water Solubility varies with T but not pH and si the 100ofpb
+ Highly sopive onto many surfaces and may remain highly sorbed nd

difficult to remove
+ Preliminary VPdatado not extibit nomlies
+ Novisvl light absorbance

+ These properties present significant method development and analysis
challenges going forward and will equi use of radiolabeled material for
more studies than expected

metorts pm eT “

EnvironmentalFate & Effects Work Plan
EnvironmentalFate:Abiotic

1-CyF,CH,CH,0H + Hydrolysis
+ Adsorption; Desorption *

PhysicalProperties + Indirect Phoolyss in Ar
+ UVIVisible Spectnm
+ Water Solubility EnvironmentalFate :Biotic
+ Adsorptionto Gass + Anaerobic Biodegradation®
+ Ai-Wate Pation + Actobic Biodegradationut ©hddYar

Environmental Effects
+ Bioconceniration Factor
+ 90DayEarly Life Stage Study—
Rainbow Trout

+ 21 Day Invercbrate Daphia Studyrimctaarerm. Comersg nro «
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“TRP Environmental Fate & Effects Studies : Timeline*

F =FateStudy ; =EffectsStudy ie 0

eR grEE |
pre ee,—— ELT
afama CmTEEpretprHTmrmm +H

I [EfAcuteinvertebrateOaphoismagna |[RETaesteEmeneeEee| EEEmmSmee oe TH
A

tere A .

TRP Path Forward Items

+ Toxicology & Descriptive Biology
+ Pharmacokinetics

+ Radiolabel

+ Environmental Fate

+ Environmental Effects

+ Mass Balance Effort

cet AEE .

33 2



Discussion and Path Forward

racetearm Comeymtottcrn «
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