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ABSTRACT

‘The pharmacokinetics and urinary excretionofperfluorohexanesulfonate were investigated in male
‘andfemalecynomolgusmonkeys.Threemaleandthree femalemonkeyswereadministered asingle
iv bolus dose of 10 mg/kg of perfluorohexanesulfonate, potassium salt (T-7504). At various times

after dosing, serumand urine (24-hour collections) sampleswere obainedand analyzedby
'HPLC/MS/MSforlevelsofintact perfluorohexanesulfonate. The lower limitofdetectionofthe
‘analyticalmethod was 5ng/mLforserumsamplesand 1 ng/mLforurine samples. Peakserum
concentrationsofperfluorohexanesulfonate were similar in male and female monkeys and ranged.
from 104,600to 140,900 ng/mL in male monkeys and from 116,400 to 174,000ng/mL. in female
‘monkeys. Serum concentrationsofperfluorohexanesulfonate in each monkey decreased reltively
rapidly during the first 8-24 hours after dosing. At 24 hours, serum concentrations of
perfluorohexanesulfonate ranged from 24,870 to 40,405 ng/mL in male monkeys and from 27,115
to 54300 ng/ml in female monkeys. Subsequently, serum concentrations of
perfluorohexancsulfonate decreased at a slower rate between 24 hours and the end of sample
collection (171 days). On Day 171, serum concentrationsofperfluorohexanesulfonate ranged from
134151021,725ng/mLinmalemonkeysandfrom3,249 t020,220ng/mLinfemalemonkeys. The
serum concentration versus time data were subjected to non-compartmental pharmacokinetic
analysis. The serum elimination half-lifeofperfluorohexanesulfonate ranged from 100 to 200 days
(mean: 141 days) in male monkeys andfrom 49 to 140 days (mean: 87 days) infemalemonkeys.
‘The total body clearanceofperfluorohexanesulfonate was 1.1 to 1.5 mL/day/kg in male monkeys
ad 12 to 26 mldaykg in female monkeys. The volume of distribution of
perfluorohexanesulfonate ranged from 223 to 391 mL/kg and from 160 to 255 mL/kg in male and
female monkeys, respectively. Apparent differences among individual monkeys in the estimated
serum half-life and clearanceofthe compound were likely attributable to an overestimationofthe
extrapolatedAUCau Values for twoofthe female monkeys. Only very low levels (<0.01 t0 0.11%
ofthe administered dose)ofperfluorohexanesulfonate were measured in urine during any given 24-
hour periodof sample collection between Day 1 and Day 70 after dosing. The resultsofthis study
suggested that the pharmacokineticsofperfluorohexanesulfonate were similar in male and female
monkeys. Perfluorohexanesulfonate was eliminated in urine by both male and female monkeys at
low levels for a prolonged periodoftime (270 days) after iv administration.
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. 1.0 Introduction
The objectives of this study were to determine the concentration of potassium
perfluorohexanesulfonate in serum and to estimate urinary clearance at various times following
‘administrationofasingle intravenousdoseto monkeys. A copy of theprotocolandanyapplicable
‘amendments can be found in Appendix A.

2.0 Materials and Methods

2.1 Test System
Thethreemaleandthreefemale cynomolgus monkeysdesignatedforuseinthisstudy were
selected from an in-house colony of monkeys that were housed at Souther Research

Institute (SouthernResearch)priortouseonthisstudy.Thesemonkeyswerepurchased
from CharlesRiver BRF, Inc. (Houston, TX)and werean estimated3-4yearsofagewhen
placed on study. Individual animal identification was by chest tattoo. The cynomolgus
‘monkey isanacceptedspeciestosupportclinicalstudiesofdrugsusedorintendedforuse
in humans.

Duringthe quarantine period, a completephysicalexaminationincluding afecal examination
forintemalparasites,completebloodcount (CBC),bodyweight,andrectal temperaturewas
performed on eachofthe monkeys. The following procedures were performed on the.
monkeysduring quarantine: (1)Threetuberculintests wereadministeredto achanimalat
2-week intervals. ~All tuberculin tests were administered intrapalpebrally. The three
tuberculin tests were negative for all monkeys. (2) Blood was drawn for CBC and B virus.
titer. (3) Fecal cultures (screening for Salmonellaand Shigella) were obtained, and fecal
flotation tests were performed. (4) In general, primates were examined at least once weekly
by an approved veterinarian and were observed (cage-side observations recorded by
exception only) twice daily for abnormal clinical signs and mortality/moribundity. Housing,
feed, water, and socialization procedures remained the same during the quarantine, holding,
and study periods.
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Certified, commercial, dry monkey chow #5048 (PMI Feeds, Inc., St. Louis, MO) was fed
tothemonkeys2-3times eachday.The quantityofthe dailyrationwassufficienttomeet
nutritional requirements. In addition, the diet was supplemented with fresh fruithreats
severaltimeseachweek. Tap water(Birminghampublicwater supply)wasavailabletothe
‘monkeysad libitumduringthe quarantine andstudy periods.The monkeyswerehoused
individuallyinstainlesssteel cagesduringthe quarantine andthestudyperiods. FromDay
010theend of thestudy,themonkeyswerehousedin aroom thatwas maintained at a
temperature of 67.7-72.8 °F and a relative humidityof29-74%. The humidity was within

the requiredrange(30-70%)over90% of thetime duringthestudy;excursionsbelowthe
recommendedhumidityrange wereofshort durationandhadnoimpactonanimalhealthor
theoutcomeofthestudy. Room lightswerecontrolledbyanautomatictimersettoprovide
12hoursoflight(0600to 1800hours, CST)and 12hoursofdarkperday.Cagesizeand
animalcareconformed to the guidelinesoftheGuide fortheCareand UseofLaboratory
Animals, 7th edition and the US. Departmentof Agriculture through the Animal Welfare:
Act (Public Law 99-198) and to the applicable Standard OperatingProcedures (SOPs) of
‘SouthernResearch.Thestudydesignwas approvedbySouther Research'sInstituteAnimal
Care and Use Committee. Southem Research is fully accredited by the American
Association for AccreditationofLaboratory Animal Care Intemational.

‘Withthe exceptionofanimal 2053, allofthe monkeysusedonthis studywerepreviously
givena single iv bolus doseofperfluorobutanesulfonate (10 mg/kg) on 4/10/00 (Souther
Research Study No. 9921.1); a single iv bolus dose of potassium perfluorobutanoate (10
mg/kg) on 6/13/00 (Souther Research Study No. 9921.2); a single iv bolus dose of
‘potassium perfluorohexanoate (10 mg/kg) on 7/31/00 (Southern Research Study No. 921.3);
and a single iv bolus doseofpotassium perfluorooctanoate (10 mg/kg) on 1019/00 (Souther
Research Study No. 9921.4). Monkey 2053 was naive.

2.2 Test Article and Vehicle
‘Test Article: One bottle containing § grams ofpotassium perfluorohexanesulfonate (T-7504;
expiration date not supplied; SRI EO6/L-1) was supplied by 3M (St. Paul, MN) and received

001608



3

onMay15,2000. Thetest articlewasstoredatroom temperatureuntilused.Stabilityofthe
test article was the responsibilityofthe Sponsor.
Vehicle: The vehicle used for the preparation of the dose formulation of potassium
‘perfluorohexanesulfonate was sterile saline, USP (Phoenix Pharmaceutical Company; St.
Joseph, MO; Lot 0081050, expiration date August 2003). The vehicle was stored at room
temperatureandwasconsideredtobestable whe stored accordingtotheseconditions.

Dose Formulation Preparation: For the single dose formulation of potassium
perfluorohexanesulfonatepreparedat§mg/mL,therequiredamountof testarticle was
weighedoutin avolumetricflask.Sterilesaline wasaddedandthe formulationwasstirred
untilinsolution.The formulationwas storedrefrigeratedandusedfordosingwithin 1 day

afterpreparation; it was considered stable during this period.

Dose Formulation Analyses: Dose concentration and homogeneity analyses were not
required to be performed.

23 Experimental Design
Group Assignment and Dose Procedure: Asonly one treatment group wasusedin this
study, no formal randomization was required.On Day 0,eachofthethree maleand three
female monkeys received a single intravenous (iv) doseofperfluorohexanesulfonate at 10

mg/kgby injectionintoasuperficialarmor legvein.DoseswerebasedupontheDay-1
individual body weights. Doses were administered at a volume of2mL/kg.

Clinical Observations: ~All animals were observed twice daily for signs of
‘mortality/moribundity. Each primate was examined shortly after dose administration for
clinical signsof toxicity. Additional clinical observations were performed on days ofblood
collection.

Body Weights: Each primate was weighed on Days -1, 4,7, 14, 21, 28, 35, 42, 49, 56, 63,
70,77, 84,91, 98, 105, 112, and 119.
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Urine and Feces Collection: Urineandfeceswerecollectedfor24-hourintervals on the

following days: priorto dose administration (Day -1; baseline), on Day 1 (0-24 hours

‘postdose), onDay 2 (24-48 hourspostdose), andonDays7,14,21,28, 42, 56, and 70. The

‘volumeofeachurine samplewas measuredupon collection.Urineandfecessampleswere

stored frozen (approximately -20 °C or below). Fecal samples will not be analyzed unless

specifically requested by the Sponsor.

‘Serum LevelsofPerfluorohexanesulfonate: Blood samples (approximately 3 mL) were
collected from each primateatapproximately0 (predose) minutes; 0.5, 2, 4, 8, 24 and 48

‘hours; andon Days 4, 7, 14,21, 28, 42, 56, 70, and 171 postdose. Sampleswere collected

intotubeswithoutanticoagulantandwereallowedto clotat roomtemperature. Theblood

sampleswere then centrifuged, and the serum separated and stored frozen (approximately

20 °Corbelow) until analyzed.

‘BioanalyticalMethodDevelopment and Sample Analysis:Serumandurinesampleswere
analyzedforperfluorohexanesulfonate using a previously validated HPLC/MS/MS method

(Appendix B).

Data Analyses: The serum concentration data for unchanged perfluorohexanesulfonate were

subjected to non-compartmental pharmacokinetic analysis using WinNonlin (Standard
Edition; Version 1.1; Scientific Consulting Inc.; Cary, NC). Mean values and standard

deviations for each parameter were calculated using Microsoft Excel® Software (Microsoft
Corporation; Irvine, CA). The urinary excretion of perfluorohexanesulfonate at each

collection interval was calculated and expressed as a percentofthe administered dose. No
other statistical analysesofthedatawere performed.
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3.0 Results

3.1 Mortality
All ofthe monkeys in this study survived to the endofthe study.

3.2 Clinical Observations
Noadverse drug-relatedclinicalsigaswerenotedforanymonkeyduringthecourse ofthis
study.

3.3 Body Weights
Body weights arepresentedinTable 1. Eachmonkeyeither gainedweightormaintained
essentially aconstantweightbetween Day ~1 and Day 119 (last day during thestudythat
‘body weights were obtained).

3.4 Serum and Urine ConcentrationsofPerfluorohexanesulfonate
‘Serum concentrationsofperfluorohexanesulfonate in three male and three female monkeys
at various times through Day 171 ater administration of a single iv doseof 10 mg/kg are:
presented in Table 2 and Figure 1. No sex-related differences were apparent in serum
concentrationsofperfluorohexanesulfonate at any timeofsample collection. Peak serum
concentrationsofperfluorohexanesulfonate were observed in 1/3 male monkeys and 3/3
female monkeys at 0.5 hours (carlest time point) after dosing. Serum concentrations of
perfluorohexanesulfonateat thistimeranged fiom 116,400 to 140,900 ng/mLamongthese
four monkeys. For the other 2 male monkeys (2053 and 2211), peak serum concentrations
ofperfluorohexanesulfonate (104,600 and 128,500 ng/mL) were not observed until 2 hours
after dosing. The possibility was investigated that the 0.5- and 2-hour serum samples.
collected from these two monkeys were switched during collection and/or analysis; however,
it could not be determinedifthe switchingofthe samples had occurred. Subsequent to the
timeofpeak levels, serum concentrations of perfluorohexanesulfonate in each monkey
decreased relatively rapidly during the first 8-24 hours after dosing. At 24 hours, serum
‘concentrationsofperfluorohexanesulfonate ranged fom 24,870 to 40,405 ng/mL inthethree.
‘male monkeys and from 27,115 to 54,300 ng/mL in the three female monkeys. Serum
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. concentrationsofperfluorohexanesulfonatedecreasedataslowratebetween24hours and
the endofsample collection (171 days). During this period, fluctuations were observed in
theserum concentrationsofperfluorohexanesulfonateamongindividualmonkeys.Inthat
thefluctuationsappearedtobe randomamongthemonkeys,theymayhavebeenattributable
to analyticalerrorintroduced as aconsequenceofthelargedilutionofeachsamplethatwas
required prior to HPLCMS/MS analysis. On Day 171, serum concentrations of
perfluorohexanesulfonate ranged from 13,415 t0 21,725 ng/mL in the male monkeys and
from 3,249 £020,220 ng/mL in the female monkeys.

Pharmacokinetic parameters calculated from serum concentrations of
‘perfluorohexanesulfonate in individual monkeys are presentedin Table 3. The values were
derivedfromnon-compartmentalanalysisofthe data. Nodistinctdifferenceswereapparent
between maleand female monkeysintheestimatedparameters; however,for twoof thethree
female monkeys,theserum half-life andclearanceofperfluorohexanesulfonatewereshorter
and faster, respectively, than observed for the three male monkeys and the other female
monkey. AUCyugue, Values ranged from 6456 to 8745 ugeday/m in male monkeys and
from 3849 to 8501 ugeday/mL in female monkeys. The terminal halflife of
pecfluorohexanesulfonate in serum ranged from 100 to 200 days (mean: 141 days) in the

threemalemonkeysandfrom49 o 140 days (mean: 87days)in thethreefemale monkeys.
‘The total body clearance of perfluorohexanesulfonate was 1.1 to 1.5 mLday/kg in male
monkeys and 1.2 to 2.6 mLiday/kg in female monkeys. The volume of distribution of
‘perfluorohexanesulfonaterangedfrom 223 to 391ml/kginmalemonkeysand from 160to
255mL/kgin female monkeys.

‘The amount of perfluorohexanesulfonate eliminated in urine by individual monkeys at
various times after dosing is presented in Table 4. Only very low levels (<0.01 to 0.11% of
the administered dose)ofperfluorohexanesulfonate were measured in urine during any given
24-hour period ofsample collection between Day 1 and Day 70afterdosing. There was no
clear indication of a sex-related difference in the urinary excretion of
perfluorohexanesulfonate, The urinary excretion of perfluorohexanesulfonate was
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prolonged;detectablelevelsofthecompound werepresentinurineonDay70(lastdayof
urine collection)afterdosing.

4.0 Discussion
‘Theresults of thisstudyindicatedthat perfluorohexanesulfonatewasslowlyeliminatedbymaleand
femalemonkeys given asingle iv doseof 10 mg/kg. Throughouttheperiodofsample collection,
serumconcentrationsofperfluorohexanesulfonateweresimilaratcachsampletimeinbothmaleand
femalemonkeys.Inaddition,the rate of urinaryexcretionofperfluorohexanesulfonateappearedto
besimilarformaleandfemale monkeys.Thus,therewas 0clearindicationfrom thedatathatthere
‘was asex-relateddifferenceintheelimination ofthecompound.

Fortwoofthethreefemalemonkeysonthecurrentstudy,theestimatedserum half-lifeandtotal
‘body clearanceofperfluorohexanesulfonate appeared to be shorter and faster, respectively, than
observedforthe thirdfemalemoneyandforthethreemalemonkeys.Theseapparentdifferences
may have been artifactual in that both parameters (half-life and clearance) were calculated from
AUCogueValues; theselattervalues were obtained from extrapolationofthe serum concentration
time curve and may have contained considerable error. That the AUCsug values for two ofthe
three female monkeys may have been overestimated is supported by the observation that estimated
AUCqiy, values [0tothelas timepoint(Day 171)]forallthreemaleandallthree femalemonkeys
were similar.

5.0 Conclusions
No sex differences were apparent in serum concentrations and the urinary excretion of
perfluorohexanesulfonate among male and female monkeys given an iv dose. The mean terminal
serum half-lifeofperfluorohexenesulfonate was 141 days in male monkeys and 87 days in female
monkeys. Perfluorohexanesulfonate was eliminated in urine by both male and female monkeys at
Tow levels for a prolonged periodoftime (270 days) after iv administration.
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6.0RecordArchives

‘Data, specimens,and acopyof thefinalreportfrom thisstudy willbestoredintheArchivesat
SouthernResearchfor up to 1yearafteracceptanceofthefinalreportbythe Sponsor. After1year
and withthepermission ofthe Sponsor's Monitor,thedataandanysamples/specimenswilbe
shippedtothe Sponsorortothe Sponsor'sdesignatedarchivalfacility. Ifmaterialsaretoberetained
inthearchivesbeyondthisdate, such continued storagewillbefor a specificfeedetermined with
theSponsor. Acopyofthefinalreportwillberetainedinthecentralarchivesat SouthernResearch.

7.0 References

1. InstituteofLaboratory Animal Resources, CommissiononLife Sciences, National Research
‘Council; NationalAcademyPress; Washington D.C; 1996.
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Table2

APharmacokinetic Studyof Potassium Perfluorohexanesulfonatein the CynomolgusMonkey

Serum ConcentrationsofPerfluorohexanesulfonate

=
i [MalesTT Females |

[ 0|58[BOL[BQL['BQL|BQL |BOL|
[osm[113000] 40300]70520[155500] T7000] Ti 40)
[2s[128500]55,070[10400]om.100 5.300 |sac
[ets[7650 46960 saaso] 65570 sao|sso]
[ots[50770] 5309 [1860 55910] 52.600 |sua]
[otis|20.05[203024370[540057100[715]
[Castes|26700 as [2.950 50050 anos| 3555
ous ¢[579% sus50]160 sas0| 37250 8200]
[Day [35080 | ss40 [2160[90 |aso | 20]

[ay16 e555 as075 |25,000 [ones | 3.00[005
[Day21[2225[5710 2aas5[39015 |soo[avo]
[bay 25[a0T2023 | snc0 |30.105[380]
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BQL = Below the quantitation limit (<5 ng/mL)
* Data representanaverageoftwo samples.
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Table 4
APharmacokinetic StudyofPotassium PerfluorohexanesulfonateintheCynomolgus Monkey

Urinary ExcretionofPerfluorohexanesulfonte
Urine me Poca of Do

Animal Concentration Volume| Toul Dose
D a I) 2) we)
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MmeTeTew oor
[ZiTM 0Ts1s sso | oor |
[208TFT"60 1To| 70 |36000| 085 |
[TFT msTe1 se ons
PeTF 70 1 50 1 35 1 410| om |

omTw mT me[wTsow or |
Fo MeLae Tene| nr]
[20[MT ve |200 |= 58 1Sic | oor |

ELEC NS NNJ JNC:
EelsTw saToo

BOL=Belowthe quantitation limi (<I ng/mL)
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> Table 4 (Continued)
A Pharmacokinetic StudyofPotassium Perfluorohexanesulfonate in the Cynomolgus Monkey

‘Urinary ExcretionofPerfluorobexanesulfonate:

Mr Urine | Urine — ‘Percent of Dose.sim Vos| Tw | Doe | mie
D Gym) | @L) [7 2) 8)
IEE —

[205 [M8 |70| 6 |6000[001 |
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bw |
(2055TMT 10 T40T 4 Te000[ oof 1]
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(200[M[ & ] 0| 2 1s400 [| <oor |
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fos TF] 16 170|4 ] 3680 | oor |
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BQL = Below the quantitation limit (<I ng/mL)
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‘Table 4 (Continued)

A Pharmacokinetic StudyofPotassium Perfluorohexanesulfonate in the Cynomolgus Monkey
Urinary ExcretionofPerfluorohexanesulfonate:
= Trine = Percentof Dossi |Conemytn Tl | be | mum |

D_| (og/mL) @)| we) we _)

{206[MT 3% #0|» |om[oo |
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BQL = Below the quantitation limit (<1 ng/mL)
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A Pharmacokinetic StudyofPotassium PerfluorohexanesulfonateintheCynomolgusMonkey

Serum Concentration Profile ofPerfluorohexanesulfonate
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1.0 SPONSOR REPRESENTATIVE AND CONTACTS:

Sponsor: 3M Center, 220-2E-02
P.O. Box 33220

St. Paul, Minnesota 55133-3220

‘Sponsor’s Representative John L. Butenhoff, Ph.D., D.AB.T.
& Study Monitor: 3M Center

Building 220-2E-02
St. Paul, Minnesota 55144-3220

(651) 733-1962; FAX: (651) 733-1773

Protocol Approval:
(initiallastpage also)

on 2.Z7Loitictl > reso
John L. Butenhoff Date

‘Test Article: Perfluorohexanesulfonate, potassium salt

Ship UnusedTestArticle to: D. Hakes
Building B236
3M Center

P.O. Box 33327 « 55133-3327
St. Paul, Minnesota 55144-1000
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20 TITLE:

A Pharmacokinetic Study of Potassium Perfluorohexanesulfonate in the Cynomolgus
Monkey

3.0 OBJECTIVE:

‘Theobjectivesofthisstudyaretodeterminetheconcentrationofperfluorohexanesulfonate
inserumandurine at various timesfollowingadministration ofa single intravenous dose of
potassium perfluorohexanesulfonate to monkeys.

40 TESTING LABORATORY: Southern Research Institute
2000 Ninth Avenue South + 35205
P.O. Box 55305
Birmingham, AL 35255-5305
(205) 581-2335; FAX: (205) 581-2044

50 KEY STUDY DATES:
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60 STUDY PERSONNEL:

‘Thefollowingare theprimary contributorsandsupervisorypersonnelparticipatinginthis
study.

‘Study Director: “Patricia E. Noker PhD,DABT.
Alternate StudyDirector: JamesD. Johnson MS,MBA.

Director, Safety Assessment: ‘Ward R. Richter DVM, MS,DACVP.

Associate Director: Norman D. Jefferson BA.

Manager, Bioanalytical Chemistry: James D. Johnson MS. MBA.
Supervisor, In-Life Laboratories: LaJuana A. Durbin AAS.

Veterinarian: Darrell E. Hoskins D.V.M, ACLAM. (Dipl)eeeDBI PYMACLANGD
7.0 TEST & CONTROL ARTICLES:

‘The testarticlewillbesupplied by the Sponsor, whowillbe responsiblefor documentation
ofstability, aswell as methodsofsynthesis, fabrication,or derivation.‘Uponcompletionof

thestudy,residualbulktestarticle willberetunedtotheSponsor.

71 IDENTITYOFTHETEST ARTICLE:

Name: Perfluorohexanesulfonate, potassium salt
Identification: T-7504
Supplier: 3M
Lot Number(s): To be documented in the study data.
Special Handling: None

Characterization: Documentation of the characterization of the testarticle,
including identity, purity, strength, and composition, as well
asmethodsofsynthesis, fabrication,orderivation,isthe
‘responsibilityofthe Sponsor. Copiesofcharacterization data.
havebeenprovided tothetesting laboratory.

Stability& Storage: The bulk test article will be stored at roomtemperature.
Stabilityofthe bulk test article is the responsibilityofthe
Sponsor.
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72 IDENTITYOFTHE VemicLE:

Name: Sterile Saline
Supplier: Commercial supplier
LotNumber(s): Tobedocumentedinthestudy data.

Special Handling: ~~ None

Characterization: Documentationofthe characterizationofthe vehiclemaybe
attained. by recording all pertinent information from the
containerlabels,orbyretainingthecontainerlabels,orcopies
thereof,inthestudy data.The vehicleis acommercially
available product.

‘Stability & Storage: Sterile saline is considered stable through the date(s) of
expiration provided by the manufacturer when stored
appropriately.Thebulkvehiclewillbestoredinaccordance
with the manufacturer's instructions.

73 FORMULATION:

: Preparation:Thetestarticlewillbeformulatedinsterilesalineat a concentration
of 5 mg/mL for intravenous administration; briefly, the required amount of test

articlewillbemixedwiththe requiredamountofsterilesaline,andthemixturewill
bestireduntilthetestarticlei visiblyinsolution. Formulationswillbestored
refrigerated untilusedfordosing;formulationsofthetestarticleinsterilesalinearc:
expectedtobestableforweekswhensostored.

Dose Formulation Concentration and Homogeneity Analyses: No analysis of
dose formulation concentration and homogeneity will be conducted.

80  TESTSYSTEM:

Species & Strain: Cynomolgus monkeys (Macacafascicularis)
Supplier: Charles River BRF, Inc.(Houston,TX)
AgeonDay1: 3-4 yearsofage (estimated)
‘Weight at randomization: 37kg
‘Numberon Study: Males 3

Females -3

Animals were previously dosed with potassium perfluorobutanesulfonate in study 9921.1,
potassium perfluorobutanoate in study 9921.2, potassium perfluorohexanoate in study
9921.3, and potassium perfluorooctanoate in study 9921.4.
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81 JusTFiCATION:

Primates are commonly used in preclinical pharmacological and toxicological
‘evaluationsofcompoundsusedorintendedforusein humans,or to whichhumans
‘mightbeexposed.

82  Housma:

During quarantine/acclimation and study, animals will be individually housed in
stainlesssteel,slat-bottomcages.Allanimalswill behousedin roomthatprovides
‘a minimumof10 irexchangesperhour. Controlswillbese to maintain theanimal
fo0mat atemperatureof64-84 °F and arelativehumidity of 30-70%. A 12-hour
ight/12-hourdark cycle willberoutinely maintained. Animalswillbe acclimated
inthesameroomusedforstudy.

83 BEoomG:

None requiredforcaging equipped with flushable pans. Forcages equipped with
excrement absorptionpans,commercialheat-treatedhardwoodchipbeddingwillbe

} used orexcrementabsorption.Analyses ofthebedding,supplied bythevendor,will
bereviewedbytheDepartmentofVeterinary Medicineand Bioresources(DVMB)
ofSouthernResearchtoassurethatnoknowncontaminantsarepresentthat could

interferewithoraffectthe outcome ofthestudy.

84 por:

DietwillbecommercialCertifiedPrimateCliow #5048 (PMI Feeds, Inc. St Louis,MO). The primates wil be offered feed twice daily, with approximately the
recommendeddailyraion availableateach feeding interval. In addition, the dict
willbe supplemented with fresh fruit offered dailyandtreats offered several times
cach week. The quaniityofthe daily ration will be sufficient to meet nutritional
requirements. Analysesofthefeed, suppliedbythevendor,willbereviewedbythe
DVMBof Souther Research to assur thatnoknowncontaminants are preseatthat
ouldaffect the healthofthe animals.

85 Waren:

‘Water (Birmingham public water supply) will be supplied ad libitum during thequarantineandstudy periods via an automatic watering system. Samplesofwater
from the animal facility will be periodically analyzed, and the analyses will be

reviewedbythe DVMBofSouthernResearch to assurethat noknowncontaminants
arepresentthatcouldaffect the healthofthe animals.
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86 QUARANTINE:

Allprimateswereselectedfromstockanimals thatwerequarantinedfor aminimum
of 35 days upon receipt at Souther Research. No prophylactic or therapeutic

treatmentswereadministered duringthe quarantineperiod. Standard procedures
conducted during the quarantine period were as follows:

4) Acompletephysicalexaminationincluding afecal examinationfor internal
parasites, complete blood count (CBC), body weight, and body (rectal)

temperaturewas performed;b)threetuberculin testsat 2-weekintervals
(administeredintrapalpebrally,using alterateeyelidsforcachtest) were
‘performedoncach primate. Primatestestednegativetoallthree testsprior to
releasefrom quarantine. ; ©) thebloodsampledrawnforCBCwasalsousedfor
measurementof Bvirustiter; d) a fecalsampleforculture (scroening for
Salmonella and Shigella) was obtained and submitted to an independent
laboratoryforanalysis; and¢)allprimateswereexaminedatleastonceweekly
by aveterinarianandobserved (cage-side observations)twicedailyforabnormal
clinical observations and mortality/moribundity.

) ‘Throughoutthesubsequent holding andstudyperiods, monkeyswil bemaintained
‘under conditions similar to those for quarantine. In addition, quarterly evaluations
to beperformedoneach monkey will includetuberculintesting,bodyweight
determination,andbodytemperaturemeasurement.Primatesthatrespondpositively
10 atuberculintestwillbe euthanized immediately.

87 PSYCHOLOGICAL WELL-BEINGANDSOCIALIZATION:

‘Nonhuman primates will be provided a psychological well-being program for social
erichmentssdirected by a veterinarianandapprovedbytheIACUCandin
accordancewith theappropriate SOP.Nonhumanprimateswillbeprovidedcageand
feeding regimen modifications daily for their psychological well-being. The
‘modifications include,butare not limited to:swings,perches, Kong toys, clean 2-
liter soft drink bottles, puzzle feeders, nutritionally sound primate treats, unshelled
peanuts, and raw fruit. Where possible, primates will be housed proximate to one
another for visual and vocal contact.

88 ANIMAL IDENTIFICATION:

‘The primates will be individually identified by chest tattoo number or letter
‘combination. Positive identification will be required afte every cage change and
prior to blood sampling, dose administration, and observation.
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9.0 EXPERIMENTAL DESIGN:

Asonlyone treatmentgroupwillbeused in this study, no formal randomization willbe
‘required.

Doseswillbe administered by intravenousinjectionto determine thepharmacokinetics of
thetestarticle. Eachprimate(threemales,threefemales) willreceive a singledoseof
potassium perfluorohexanesulfonate by injection into a superficial am or leg vein.

Blood samplesforserumdruglevel determinations willbecollectedfromeachprimateat
selectedtimepoints duringthestudy. Urineandfeceswillalsobecollectedatpre-

A synopsisofthe study design is presented in the following table.

peso
Pepe lalLT
[CleatObservations] |xTxTxPx[xTx[x[x[ToTFC aPobyweghs [5|” | Tax[x[xlsx xlsx lalxlslalsmegfes Tx xix]Tx(xTxlx][x] [x Tx" Txfcr Dr eves|TT[xTxIx x[x[eTTx| [x TTTrer -

91 RANDOMIZATION & GROUP ASSIGNMENT:

Asonlyone treatmentgroupwillbeusedinthisstudy,noformalrandomizationwill
‘be required.

92 Dose PRocEDURE:

Eachprimate (threemales, threefemales) willreceive a single intravenous (IV) dose
ofpotassium perfluorohexanesulfonate (10 mg/kg) by injection into a superficial arm
or leg vein. Doses will be based upon the most recent individual ‘body weights.

Doseswill be administeredatavolumeof2mL/kg. “Thedayofdosingwillbe Day
0 of the study.

93 CLINICAL OBSERVATIONS:

Daily Observations: All monkeys will be observed once daily during the holding
period and twice daily, morning and aftemoon, at least 4 hours apart, during the
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studyforsigns ofmortality/moribundityandoverttoxicity. Animalsfoundin
extremiswillbe humanelysacrificedbyanoverdoseof barbiturate followedby
exsanguination with appropriate approval.

DetailedObservations: Eachprimatewillbeexaminedshortlyafterdose
‘administrationfordetailed clinicalsignsoftoxicity. All findings willbe recorded.
‘Additionalclinicalobservationswillbeperformedand recordedondaysofblood
collection.

94 BobyWeiGHTs:

Eachprimate willbeweighedonDays 1, 4, 7,andweeldyintervalsthereafter
through Day 91.

95 URINE AND FECES COLLECTIONS:

Urineandfeceswillbe collectedforapproximate24hourintervalspriortodosing
andonDays 1 (0-24hourspostdose), 2(24-48hours postdose), 7, 14,21,28,42,56,
70, and91. Thevolumeofeachurine samplewillbemeasureduponcollection. All

) samplescollectedwillbestoredfrozenat -20 °Corbelowprior toanalysis (urine)
oruntilfurthernoticebythe Sponsor (feces).

9.6 SERUM DRUG LEVELS:

Blood samples (approximately 3 mL) will be collected from each primate at
approximately 0(predose)minutes; 0.5, 2, 4, 8, and24hours;and2,4,7,14,21,28,
42, 56,70, and 91 daysafterdosing. Sampleswillbecollectedintotubes without
anticoagulantandwillbeallowedtoclotat room temperature.Thebloodsamples
will thenbe centrifuged,andtheserum willbeseparatedandstoredfrozen at 20 °C
or below until analyzed.

97 BIOANALYTICALMETHOD DEVELOPMENT:

Bioanalytical method(s) will be developed for the determination of
perfluorohexanesulfonate in serum and urine matrices. The method(s) will be
validatedforaccuracy andideallywillbesensitive othe |ppmor leslevel.Iffeces
and/or other tissues require analyses, these analyses will be negotiated with the
‘Sponsor.

98 BIOANALYTICAL SAMPLE ANALYSIS:

The serum and urine samples from all monkeys will be analyzed for concentrations
ofperfluorohexanesulfonate using the previously validated method. The data will be:
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expressed as equivalents of potassium perfluorohexanesulfonate. Feces will be
‘analyzedonlyifrequested bythe Sponsor.

99 ANIMALDISPOSITION:

Attheendofthestudy,monkeys willbemaintainedinthestockcolony.Inthe eveat
‘untowardreactionsorotherconditionswarranttheeuthanasiaof amonkeyatany
timeduringthesamplecollectionperiod, a serumsample (5-10mL)wilbe obtained
from theanimalpriortoeuthanasia. Aftercuthanasia,theanimalwilbenecropsied
andtheliverandbile (asmuchaspossible)willberemovedandstoredat
approximately70°C.

100 DATAANALYSIS:

Pharmacokineticparameters (¢.g., AUC,half-life,clearance)willbe estimatedfromserum
concentrationsofunchangedperfluorohexanesulfonate,asappropriate andfeasible,using a
standard pharmacokineticprogram.

‘The totalamountofperfluorohexanesulfonateinurine willbecalculatedandexpressedin
) termsofperceatofdose.

Meanvalues andstandarddeviations willbecalculated foreachtimepointandsampletype,
asappropriate.Nootherstatisticalanalysesofthedatawillbeperformed.

110 RECORDS:

All raw datapertaining totheconductof thisstudy,andallsamples/specimenscollectedin
thisstudy,wil bestoredintheArchivesatSouthernResearchInstituteforupto 1yearafter
acceptanceofthefinal reportby the Sponsor. After1yearandwiththepermissionofthe
Sponsor's Monitor,thedata and any samples/specimeas wil be shipped to the Sponsor or
tothe Sponsor's designated archival facility. If materials re toberetainedinthe archives
beyondthisdate, such continued storagewillbefor aspecificfeedeterminedwiththe
Sponsor. A copyofthe final report will be retained in the central archives at Souther

Research. :

120 FINAL REPORT:

A brief letterreport summarizingtheserumdruglevelresultswillbeissucdas soon as the
information is available. A draft final report will be issued within 60 calendar days after
completionofthe in-life aspectsof thestudy. The final report(electronic and hardcopies)
willbe issued within 15 working daysaftr receiptofthe Sponsor's final review comments
onthedraftreport. The finalreportforthepresetstudy willinclude,butnot necessarilybe:
limitedto the following:

001637



an

STUDY NO.: 9921.5 Fey 7,200
-— -—-— hella

Dose formulation preparation Serum drug level data. Clinical observations Pharmacokinetic parameters
Body weight data Urine excretion data.

13.0 REGULATORY REFERENCES:

Thisstudywillbeconductedinaccordancewiththeprotocolandthe Standard Operating
Procedures (SOPs) of Southern Research,and inaccordancewiththeapplicableregulatory
‘Tequirements, as addressed below.

13.1 PROTOCOL AMENDMENTSAND DEVIATIONS:
‘Amendments: Allchangesin orrevisions of the approvedprotocol and the reasons.
thereofwillbedocumented,signed,anddatedbytheStudy Director, andthe
‘Sponsor's Monitor. Amendments will be maintained with the protocol. Written
‘approval (afaxsignatureorelectroniccommunication,suchasemail)forchanges in
theprotocolmaybegranted by theSponsor's Monitor,but awrittenamendmentwillfollow.

1 Deviations: Alloperations pertainingtothisstudy,unlessspecificallydefinedinthis
protocol,willbeperformedaccordingtotheStandardOperating Procedures (SOPs)
of Southern Researchand/or the protocol, and any deviations from protocol or SOP
‘will be documented.

132 REGULATORY COMPLIANCE:

Good Laboratory Practices: This nonclinical laboratory study will be conducted
inthespirit of, butwillnot require strict compliancewith,theU.S. FoodandDrug
Administration's (FDA) Good Laboratory Practice (GLP) regulations (21CFRPart
58).‘DatafromthisstudymaybesubmittedtotheFDAinsupport ofan IND/NDA
application.

Quality AssuranceReview:Asthis studywill‘notbeconductedinstrictcompliance
‘with FDA's GLP regulations, neither the in-life activities nor the final report will be
‘audited by the Quality Assurance Unit at Southern Research.

.
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133 FACILITIESMANAGEMENTANDANIMALHUSBANDRY:

Animalcarewillbeincompliancewith theSOPs ofSouthemResearch,the
Guidelinesfor the Care and UseofLaboratory Animals,7*Edition (lnstitute of
Animal Resources, Commission on Life Sciences, National Research Council;
National Academy Press; Washington, DC; 1996), and the U.S. Department of
Agriculture through the Animal Welfare Act (Public Law 99-198). Southern

ResearchInstitute isfullyaccreditedbythe American AssociationforAccreditation
ofLaboratoryAnimalCare(AAALAC).

134 ANIMALWELFAREACTCOMPLIANCE:

Bysigningthisprotocol,the Sponsorsignifiesthattherearenogenerallyaccepted
altemativestotheuseofanimals, andthatthestudydescribedby this protocoldoes
‘notunnecessarilyduplicatepreviously conductedorreportedexperiments.

Proceduresusedinthisprotocolaredesignedtoconformtoacceptedpracticesandtominimizeoravoid causingpain,distress,ordiscomfortintheanimals.In those
circumstancesin whichrequiredstudy proceduresare likelytocausemorethan‘ ‘momentaryorslightpainordistress,theanimalswillreceive appropriateanalgesicsoranestheticsunlessthewithholdingoftheseagentshasbeen justifiedinwriting bythe StudyDirectorand/or Sponsorand approvedbytheIACUC.

‘The number ofanimalsselectedforuseinthisstudyisconsideredtobetheminimum‘numbernecessarytomeetscientific andregulatoryguidelinesforthistypeofstudy.

‘Thisstudydesign wasreviewedbytheIACUCatSouther ResearchInstituteand
was approvedon07/26/2000;itwas assigned IACUC trackingnumber 00-07-034.
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14.0 PROTOCOL APPROVALS:

‘This protocol has been reviewed and approved.

Study Director: Kear E Tied 23a
Patricia E. Noker, Ph.D, DAB.T. Date

Study Director

FL
Sponsor's Monitor: ——————————————

INITIALS ONLY (See page 2) Date

0)
ManagementApproval: Aloo 477 22/07/49

Ward R. Ritter, M.S\B\V.M/b.A CVF. Date
Director, 1 sesshotnt Départment,Souther ResearchInstitute
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ANALYTICAL METHOD

Method No: BACG-3606

Tite: Determinationof Perfluorohexanesulfonate in Monkey Serum and Urine: Sample:
PreparationandAnalysisby HPLCMassSpectrometry/MassSpectrometry
(HPLC/MS/MS)

——————eee

10 PRINCIPLE

Serumor urine samplesareobtainedfrom cynomolgusmonkeystreatedwith
Perfluorohexanesulfonate(PFHS). Theserumorurine (e.g, 0.5 mL)contzining(PFHS)
is fortified withan internal standard (1S), Perfluorooctanccarboxalate (PFOC). The
samples are then mixed with an jon-pairing reagent, buffer and water, followed by
extractionwithethylacetate. Theethylacetatelayerisremoved,evaporatedtodryness,
reconstitutedin95%methanolcontaining 1.5 %formicacid, 5 % SmM ammonium
acetate, filtered,andtransferredtoautosamplervials,andanalyzedbyHPLC Mass
Spectrometry/MiassSpectrometry(HPLC/MS/MS).Therangeofreliableresults extends
fromabout 5to 20,000ng/mLofPFHSinserum andfrom10to 500ng/mLinurine.
Samples containing PFHS at concentrations greater than 20,000 ng/mLmaybe diluted
‘withcontrolblank matrixsothattheconcentrationof PFHSwillbewithintherangeof
reliable results prior to analysis.

‘The mass spectrometryofPFHSand POCis accomplishedin thenegative ion mode.
Theion spraysourcevoltage isseat - 2000volts whichislowenoughtogreatly rduce
the formationofother potentially interfering ions extracted from the matrix.

CAUTION: Since primates may carry a numberofzoonoses, all unpreserved tissues,
including blood, plasmaand serum,aretobeconsideredasbiohazardsandhandledwith
universal precautions. Refer to SOP number SRI 2-5-5 for a description of safety
procedures to be used when handling unpreserved primate tissue.

20 REAGENTS AND SOLUTIONS

‘The listed reagents o their equivalents may be used.

21 Neat Reagents

211 Water, deionized and organic free (from in-house purification system; e.g, Ingalls 210N)

212 Methanol, HPLC grade
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Title: DeterminationofPerfluorohexanesulfonate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry(HPLC/MS/MS)
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213 Perfluorohexanesulfonate(analyte),asprovidedbytheclient
214 Perfluorooctanecarboxalate (internal standard), 97%
215 Ammonium acetate, HPLC grade

216 Blank control monkey serum

217 SodiumCarbonate,Certified ACSGradeorequivalent
218 Sodium Bicarbonate, Certified ACS Grade or equivalent
219 Ethyl Acetate, HPLC grade

2110 Tetrabutylammonium Hydrogen Sulfate, Aldrich 97%
2111 Sodium Hydroxide50% solution, Certifiedgradeor equivalent
2.112 Blank controlmonkeyurine

2113 Formic Acid, 88%

22 Prepared Solutions

Appropriate changes in the solutions may be made at the discretionofthe analyst
221 5 mM Ammonium acetateinorganic free water
2211 For example, to prepare 4 liters, measure out ammonium acetate (e.g. 1.542 g) and addin organic-free water (e.g, 4 L). Mix well and filter through HPLC mobile phasefiltration apparatus.

222 TBA lon-Pairing Solution (0.5 M tetrabutylammonium hydroxide)
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Method No: BACG-3606

Title: Determinationof Perfluorohexanesulfonate in Monkey Serum and Urine: Sample
Preparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry
(HPLC/MS/MS)

2221 For example, to prepare 25 mL, dissolve approximately4.24 goftetrabutylammonium
hydrogen sulfateindeionizedwaterandadjustthe pHto 10with 50% NaOHsolution.
Note: a more dilute solution of NaOH in water may be usedtoeffect smaller pH
‘adjustments.

223 Carbonate/Bicarbonate Buffer Solution for Serum (0.25M/0.25M)

223.1 Forexample, toprepare 100mL,dissolveapproximately2.65 gofsodiumcarbonate and
approximately2.10 gofsodium bicarbonate in 100mLof deionizedwater.Mixwellto
ensure complete dissolution.

224 Carbonate/Bicarbonate Buffer Solution for Urine (1.0M/1.0M)

22.41 Forexample,toprepare 100mL, dissolveapproximately 10.6 g ofsodiumcarbonateand
approximately 8.4 gofsodium bicarbonate in 100 mLofdeionized water. Mix well to
ensure complete dissolution.

30 INSTRUMENTS, MATERIALS, AND APPARATUS

‘The following or their equivalents may be used.

31 HPLC pump(s), autosampler, and triple quadrupole mass spectrometer

32 Autosampler vials with inserts

33 Vortex mixers (e.g., touch mixer and IKA-Vibrax ® platform mixer)

34 Solvent-concentration apparatus (e.g., Zymark Turbo-Vap ® with sourceofnitrogen)

3s HPLC mobile phase filration apparatus

36 Filters for HPLC mobile phase filtration apparatus (c.g, Nylon-66, 0.20 um)
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Title: DeterminationofPerfluorohexancsulfonate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry
(HPLC/MS/MS)
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37 Asalytical balance

38 Volumetric flasks (e.g. 10 and25mL)
39 Disposable Pasteurpipettes

310 Micropipettor(s) with tips
311 Culture bes with teflon-lined caps
312 Centrifuge

313 Assorted glassware and syringes

314 Culture tubes (vials) or use withsolvent. concentration apparatus
315 1mLPlasticsyringeswith 0.2 jumPVDFsyringe filters
3.16 Variable speed horizontal platform shaker
317 pHumeter

40 PREPARATION OF STOCKS AND WORKING STOCKS
Appropriate changes in the concentrationsofthe solutions may be made at the discretionofthe analyst. Actual dilutions will be documented on the preparation sheets,a1 Main Stock Solution ofPFHS ~1000 pg/mL

411 Prepare an ~1000 ug/ml. solution of PFHS in deionized organic-free water (c.g,accurately weigh about 10 mg PFHS into a 10-mL volumetric flask). Add deionizedorganic-free water o dissolve. Dilute to the mark. Altematively, weigh the compound
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Title: Determinationof Perflucrohexanesulfonate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry(HPLC/MS/MS)
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into anappropriate Vessel (c.g, culture tube)andadd 10mLofdeionized organic-freewater. Mix well. Transfer the solution toa clean vesselifdesired.
42 Stock SolutionofInternal Standard (PFOC), ~200 pg/mL
421 Preparean~200ug/mL.solutionofPFOCindeionizedorganic-fr water (eg.accurately‘weigh about 10mginto a 50-mL volumetric flak). Add deionized organic.free watertodissolveanddilutetothemarkwithdeionizedorganic-freewater,Alternatively, weighthe compound into a an appropriate vessel (c.g., culture tube) and add SO mL ofdeionized organic-free water. Mix well. Transfer the solution to a clean vessel ifdesired.

43 Spiking solutionofInternal Standard (FOC), ~ S0ug/mL
431 Prepare an~ 50 ug/ml. solutionofPFOC in deionized organic- free water by pipetting2mLofthe200pg/mLsolutioninto a culturetubeandadd 6mLofdeionizedwater.Mix well.

44 ‘Working Stock Solutions of PHS
44.1 To prepareworking stock solutions, make the proper dilutions ss shown inth followingtable. Preparein 10-mL volumetric flasks or other appropriate glassware. Ifdesired 3modified dilution scheme can be used and documented in thestudyrecords.
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(HPLC/MS/MS)

_—

FEEApproximate Concentration| Volume of PFHS solution| Final Volumein
(ng/ml) deionized organic:

free water (mL)
I)TTT TR
Lomo smorcomomm| 10 |

eo ssmemonm|]
[oso]soromoomar| © |

iemann| 0]
womweomemet|0]
wosmasowmes|0]
on entommmnsa|0]

[solsmionmmmmox| 0 |
[oofsotormmmoes| 10
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442 Summaryofconcentrationsofserumstandards:

VolumendSpikeCone.|_Approximate
Standard Concentration ofLevel PHSinserum

(ng/ml)

204of 00000 g/L.
[2[10m orsoomomgm

aapee
[Timm
[= [oowonsosogm|so|

WuLorsomognt|aw|
[5| ouorsoomgm. [|10|a
iIre
a

01648



Bs

Page 8 of 14

ANALYTICAL METHOD

Method No: BACG-3606

Title: Determination ofPerfluorohexanesulfonate in Monkey Serum and Urine:Sample
Preparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry
(HPLC/MS/MS)

——————

50 PREPARATION OF SPIKED STANDARDS AND BLANKS

Appropriatechangesintheconcentrations of thesolutionsmaybemadeatthediscretion
ofthe analyst.

5.1 Multiple (e.g.,aboutthree)sets ofmatrixstandardsand amatrixblank(blank +IS) arc
analyzed with cachsetofunknownsamples.Amatrixdouble blank(blank-IS)mayalso
‘be analyzed ifdesired.

52 Into individual ~20-mL culture tubes, pipet blank matrix (e.g, 0.5 mL ). Pipet in the
‘appropriate volumeasdescribedinthetable abovefor cach standard. Fortheblanks,
pipet 10 uL oforganic-freewater insteadofthe workingstocksolution. Addthe 10ul,

ofinternalstandard stock (~50 pg/mL)to each tubeexcepttheblank-IS(pipet 10 uLof
organic-free water instead) and vortexfor~5 seconds.

53 For scrum samples add the following to each tube: 500 pLofthe TBA ion-pairing
solution, 1 mLof 0.25M/0.25Mcarbonate/bicarbonate buffer, and 1 mL ofdeionized
organicfreewater. Vortex each tube for about 5 seconds. For urine samples add the
following to each tube 1 mL of TBA ion-pairing solution, 1 mL of 1.0M/1.0M
carbonate/bicarbonate buffer and 1 mL of deionized water. Vortex each tube for about
5 seconds.

54 Add2.5mLofethylacetateandextracton horizontalmixerfor 1hourat alowspeed.setting.

55 Removethetube from the shakerandplacein acentrifuge (e.g., 2500 rpm)forabout5‘minutes,

56 Removethetopethylacetatelayer andputitinto acleantubeand evaporate todryness
(e.g.,~ 50 minutes inthe Turbo-Vap ®) with a gentle streamofnitrogenand moderate
heat (e.g., 50°C).
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