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Summary and Conclusions:

HED supports the continued use of point estimate values for the human:rat dermal
absorption ratio and dermal and oral no-observable-adverse effect levels
(NOAELS).

The Agency believes 1t is scientifically defensible to use a human:rat dermal
absorption ratio based on similar dose levels and exposure durations (i.e.,
0.6/0.612 mg/cm’, and 8 hour exposure for both human and rats).

The Agency agrees with the registrant’s proposal to account for the presence of
ethanol in the KBR 3023 insect repellent formulation. The available data show
that ethanol (15%}) enhances the absorption of KBR 3023 on average
approximately 2.26 fold relative to neat KBR 3023 in humans following dermal
application.

The Agency believes is highly doubtful that dermal exposure as high as 27,000 or
54,000 mg/kg/day could be considered a NOAEL for subchronic or acute dermal
exposure, respectively given the observed irritation and skin effects noted in
animal studies following exposure to concentrated KBR 3023 (97-99% ai).

The Agency disagrees with the registrant proposal that 1,730 mg/kg/day is an
acute oral NOAEL. In two acute oral LD studies rats exposed to a single dose of
500 mg/kg exhibited signs of toxicity.

There are a number of limitations in the available data for KBR 3023 that
contribute to scientific uncertainty, including:

» In the rat metabolism study (Ecker and Weber 1997) between 18.9% and
33% of the administered radioactivity was not recovered in this study.

» The human dermal absorption study did not recover all of the
radioactivity. An average of 3% radioactivity was unaccounted, compared
to value of 1.68% used in this comparison. It is difficult to determine if
all the urine and feces were collected because the individual daily volumes
are not reported in the study submission,

» The rat and human data represent an 8 hour exposure duration. Washing
occurred afier 8 hours. It is possible that absorption would be higher in
humans with longer exposure because rat data suggests increased dermal
absorption with increasing exposure duration,

The Agency believes there are insufficient data to reduce the intraspecies and
interspecics uncertainty factors (UF) from 100 to 16 as proposed by the registrant.




» Interspecies UF. The Agency believes the difference in rats and humans
with regard to principal metabolites, and the uncertainties in the available
data support the default interspecies UF of 10. For example, the human
metabolism study only evaluated 3 male subjects at one dose level (0.2
mg/kg). Further, the human data are not directly comparable to the rat data
because of differences in dose levels tested, and because KBR 3023 was in
ethanol in the human study, but applied neat in the rat study.

» lntraspecies UF. The registrant proposes to reduce the intraspecies
toxicokinetic factor from 3.2 to 2. However, the dermal absorption of
KBR 3023 ranged more than 3-fold for six male individuals. In addition,
rat data indicate some sex differences with regard to KBR excretion.
Female human toxicokinetic data are lacking to determine if similar sex
ditferences occur in humans.

1.0 Introduction

The Re-registration Branch | (RRB1) was requested to review the toxicity and
pharmacokinetic assumptions, and uncertainty factors proposed by the registrant in the
following submission: “KBR 3023-Based Insect Repellents: Probabilistic Exposure and
Risk Analysis—20% Formulation”™ Dated September 23, 2005 (MRID 46658501). The
Agency apprectates the registrant’s time and effort in developing this very complicated
probabilistic risk assessment, and has given detailed consideration of each parameter
proposed by the registrant. In general, HED disagrees with many of the registrant
proposed assumptions and believes the previously identified EPA toxicity endpoints and
pharmacokinetic assumptions used in the 2001 Agency Human Health Risk Assessment
(D279005, November 16, 2001) are reasonable and sufficiently conservative and thus
should not be modified as proposed by the registrant. In addition, for most toxicity and
pharmacokinetic parameters, the registrant has proposed values to 4 and S significant
figures, which suggests a level of precision that the Agency believes are not supported
given the scientific uncertainties.

However, the Agency agrees with the registrant’s proposal to account for the presence of
ethanol in the KBR 3023 insect repellent formulation. The available data show that
ethanol (15%) enhances the absorption of KBR 3023 on average approximately 2.26 fold
(ranging from 1 to 10 fold enhancement) relative to neat KBR 3023 in humans following
dermal application. This is consistent with data derived from another insect repellent.
Inclusion of an additional human dermal absorption fraction factor in the risk assessment
appears to be reasonable.

Table 1 below summarizes a comparison of the EPA and registrant-proposed assumptions
for KBR 3023. Tables 2 and 3 provide details of the rat and human dermal absorption
data used to develop a human:rat dermal absorption ratio. In the following sections, the
Agency provides additional characterization and discussion of important factors that may



affect the KBR 3023 nisk assessment. Finally, the Agency provides a discussion of the
uncertainty factors proposed by the registrant.



(€1TLw
8TE0°0 29 PIUOYS INeA SHY) $RWHSI ASUSBY A1 "(€ {(%ol61
atge ) L1 28ed uo pajussaxd ejep au) uo paseqg I0IIR Ol )
reoryderSodiy Jo fesuswaglew B aq v} sawadde L C0'0 (aumsodxa
Jouensidal oyl Aq pasodord snjea TUNTHILI 3¢ T (%161 Ig § uo
/2%99'1) (%991 | paseqsanjea
auLm /%6TT) | Woq) %L
U W 24,001 JO UL ST} O} PIPPL 233m BIEP 23S L s uendiosae
nondiosqe 107 ajqenieae A[[enusiod ST YoM (%7070 (amsodxa ueTHNY
Jo ueown) viep 3utddrLns unis a4) apnjoul 0] APYSS Iy § uo (armsodxa pue o;1°61
PISIASI ST aNfBA PIPUALW023I VI 9007 YT paseq saneA np g uo | st uondiosge
y10q) %99°1 | paseq san[ea [EI=p
TONRZLIINRIRYD Ysid Jo ued se sojemmss Jsu jo stuondiosqe | qloq) %677 | eI sowmsse
SuoNNQLISIp Juasald o) spudur £ouddy 31 “JAdamol {amsodxo 1y g uo vewny | st uondiosqe
‘s1g1awered A31o1¥0} SuidJIpow I0] SUONNGIRSIP | Paseq sanjea ioq) pue 041761 uemny (s1T2UNIIoD
Buisn 107 Aorjod v patjsiqeiss j1ou sey Aouady | 0499 1st uondiosqe | sruondiosqe PUB %,9°9] 298
oy uondiosqe WEWINY:IEI O JJBUINSOISA0 01 AJ9YI] | UBWNY pue ¢41°6] jpaiap | st wondiosqe —-IQHI3 T
NG JYAUUOSEAL ST §R() ) JO INeA UL Y} $IA1[G stuondiosqe | 1e1 sawnsse emap | -mdeigodiy
pue EO..S&O@QN [BULIRD JOJ ﬁOﬁ:n—Ew.ﬁ_u B sl m.—uﬂw —NEUG 1B S2uwnsse JB1 SOWINSSE Eaq
$azIu80%a1 Aously sy “suonemp amsodxo euusp (uewmi:ie: (uewmy:er o1 s1eadde (vewnyyer | (onoe) (49
[[2 10] Pasn 8 AN[eA SIY] SPUIUUIOIAT A0Uady oY1 101 L€°T1) 01 ¢ 11) (991 anjEA ) 0§ ¢11) 185U) ORI
JUSWISSISSE HSU ADUFY snotaaxd oy fIim Jud)SISuoD (o891} | (I'61/99°1) /62°C) (161/L°0) (1'61/99°1) uondiosqe
onel ﬁOﬂ&Ow@.m JRUHIaD JRIUBUIMY o1 10} anfeA Ueaul jewop
ewmyss 1tod B FyISn SPUSLIIOIS] AUy Y], 88070 UBON L80°0 8C1°0 LEOD L8000 Jey i uBINE]
ueRu Xemr unu TEAA]
nea (JUSWSSISS Y
PRPUIWOINL st 1007)
SjuAWUIO ) vdd 9007 [esodoad JuBI)sIoy anfes vdid
0 [RUIBLIO I3Pmere

suondinssy dpaun|odemIEy ] put 11X ] JULISISoY puE v 43 Jo UosuIe
[ 21qe L

wo))




[euiop FuLmo[[0] O PIYseM jou Sem £Z0g HaN
uaym pajou sem noydiosqe [euuap 1aydy “Apms sop
Ul (o ysem ou yIm) sAep / JOJ S[RLUTUE PaMO[[O]
pue ‘(1e2U) Yy IFw gz 1o @7 Jo 2sop Juis

e payjdde yomym (L6641 10g2 M PUe I0T) Aprus
WSI{OqeIdtt Ay wol) elep uondiosqe [Rwiap 181 3sn
01 sasedoid yuensigal a ‘amsodxa UOIYOQNS 10

JULn
9) U 94,09° JO URSUI 91) O) PAPPE a1am BIEP 859y |

‘nondiosqe 107 ajqepieat A[fenuatod s yorgm (9520°0 (uenny;:yel
Jo ueour) wyep Surddins urys a3 apnpouT 01 APYSYS 01611
Pas1A3l Sl anfeA PApUAUNUCIA VT $00T SUL {(%6'4S
1%99°1) (%9°0€ (%9'L9
‘surwIny Ioj uaurrdal amsodxa moy g ue pue sjel /2%6T°7) 1l'Q)
Joy uaw3al amsodxa Aep / ® U0 Paseq a1e Juensigal (o ysem (IJo ysem (10 ysem
g £q pasodold satyea 2y -siBI pUR SUBWINY WOq A sInoy | gua)smoy | i) sinoy
Iog {sinoy g) suorednp amsodxd fE[IUIs pajen[eas RI10]%00°] | 8I0J%6TT 8 107 9%/0
JOY3 SRIPTYS Uo paseq 9q pinoys onel vondiosqe st uondiosqe | stuondiosqe ) s1uondiosqe
[PUWLISP 18I URIUMY 3] $3A1[3q Aouady ayJ, uslmy pue uewmny pue uewmny pue
{amsodxa {amsodx2 (ainsodxa
"SUOnRIMp 2MSodx? [BULISp [J€ 10} posn Aep ; o18urs) | Aep £ 2[8ws) | Awp ; o[Suls)
3G aN[BA SIY) SPUSWINOIAI Aouady oy -sisjerrered AR Y 9%9°0¢ %9°L% (oroujogns)
A101%0) JuTAJIpow 10 suonngstp fuisn Joj Lo1pod {uewny:er |- st uondiosqe | stuondiosqe | <1 vondiosqe I
B PaySI|qrISa JOU Se Aouady S} JUSIUSSISSE YS1I 6] L€ 11D JRuLRp [ewLap fep (weurny:iel 123U o1lel
Aouady snotaaid 2y yiia Jussisuon oner uondiosge (1'61/89°1) { 1RISOLUMSSE |  YRISOWUNSSE | 1R1 SoUmsse 056711 uonydiosqe
|EULISP 1Bl TRUINY SY) JO] §8()°( JO onleA URSW (I'si/g91) [RULISP
ewns? yuiod v Fuisn spustruodas Aously $30°0 eS|y 0E0'D SLO0 0100 L300 B urwIng
ueod xeuw urr LrLie] B
an[ea - (JUAMISSISS Y
PAPUIIUOIIA ST 1007)
SJUAWWO) vdiA 9007 jesodoJg jueaisiday anfeA vd
[euIsLI() Jpweded

suonduwnssy dIuUNodeuLIeyJ pu® AKX I JULHSISY put V7 JO uosLie
19]qB L

Wo))




‘[oURL 0l anp ¢7OE M O
uondI108qE pROURYUS ) 10 JUNOIIE 0} IN[eA TRIUT
arewnse Jutod v Bursn spusinuodal Aouady oy L

‘oner

uotdiosqe feunap jestuewny dojaalp oy pasn anjea
uondiosqe 189U 0] SANRIRT 2 PINOYS SAN[RA YO
Jo ucndiosqe SIOUBND [OURY)2 20UIS 'JOUBIR 240
ul Y€y JOJ PAqIOsqe Uonoely A sonjes Juensidsy

“PaqIosqe
ST 180U YA

%891 PR [OUR2
uf paqiosqe sty
04,g'C sauInsee

(89°1/8°¢)
m_N.N ”Emoz

9LEQO

LO°G

200

papnjout 30N

(jouryso
o paseq)
woneiy
uondiosqy
Jeuna(]
uemny

‘one1 uondIosqe [PULISP JELUBWINY € SUNPUNSD USYM
AJHeIIaotn SIS O] aingmuas pue uohdiosqge
[EULIDP UI SOUIISJIIP SY) 01 IMGLIuod 03 AJayI]

are (sAep / snsIoa smoy §) uaungar omsodxo pue
PAIB3I) BOIR SORVLINS ‘S9S0P WYY Ul SIDUISIP Y L.
"SIN0Y § 10 (vare paleall ZwWd $7) TWo/BwW 21970
Areyewrxoadde 1o By/8w 7 ¢ perndde Apms nondiosqe
[RULISP uBllmy] 2U) SeaToUMm ‘SAep £ 10§ (eage

pareal) zuId (1) Y Two/8w ¢ Ajoeunxoadde

10 38w gz pardde Aprs (SELROTHY ATLIN)

(L661) 1993 pue J0F o) ‘UCIIppe U] LoneHwl]
JUBDIJTOEIS B SISH]  "APMS ST Ul PAISA002)

10U sem AJTATIOROIPRI PAISISTUTWIDE 9) JO 04,€€ pue
%,6'81 US2M]9q 12AIMOY] "APMS WSIOYeIdW (L661])
J2Q2 M, DU 1230 2U1 UC Paseq 9,6 S JO UBIW ¢ [IIm
%29 L9 PUB %40 (f U2am19q sem sjel ut gondiosqe
JRGLIDP SOJRSS yuensiBas oy -uonestyjdde

STUINNLLO )

an[ea
PIPUAUIW 0T
Va3 9001

aeaa

Xewr

o

eI

jesoderg suaisidoy

(Juaussassy
ASTYH 1007)
anfea v4id

[ewisdLIQ

Jajpureded

suondwnssy d1oun|odBULIBYy ] pue

I 9198 L

1IX0 ] JUB1ISIZay pue v Jo uosue

wo))




A@eunxoxdde 1o 38w 7o parjdde Apnis uondiosqe
JeuwIap uewny ay) ‘uosureduros ul (eare pajeal
7w ¢ 1) 7w 8w 9o Ayewnxosdde o 3y/3w

0t pandde (L¢/80pty) Aps uondiosqe [euLep

jRI 1) SearoyMm ‘(BOIE PAtRan) TWO (1) YEY 7wo/Su
¢ 0 A1erewrxoldde Jo 8y/8w (g pandde Apms
(SEL80PYY ATIIN) (L661) 19G2 M\ PUB IO 3y}
‘COTIPPE U] TONEINI jURDHIISIS ¥ 51 sTyj, "Apnis
ST} UT PAISA0IDL 10U §2A A)ATIOROIPRL DAIY)STUIIPE
o} JO 046 PUR 04,4678 UI2M]2Q ‘JIAIMON "APHIs
wsToqeIat (£ g41) 1999 PUR JO)0H 91} U0 Paseq
%6'FS JO UBIUL B 1M 940°/G PUE %40°(f U29M1Iq
SEM S1BI U1 BoPdIOsgE JRWiIop SOleMNSS JURNSIZo
o], wonedndde jeuttop SUmONIo] £T0€ AEA

UseM 10U PIp 181} S2Tpms Jed Ul pajou sem uondiosqe
[eunap JaySiH -ainsodxs JUOIoqns J0J $30UIIIPTP
uzondiosqe [eunsp uetuny pue jer pasodord 107

PIsnipe oqug stm JIVON 4] (Bumgsem 3o jou]

(%991

st uondiosqe
uewng

PUE %6 F<
st wondiosqe
JRuLRp

(%L°0

st uondiosqe
Tewny

PUB %9°L9
s1 worjdiosqe
[euLsp

1BI SSTUNSSE)

(%677

s1 wondrosqe
ety

PUEB %9°0¢
s1 uondiosqge
[euLap

PUE ISACALTED IO paysnipe Aprus reuuop ur Sx/8w 1Bl sotunsse) (69,7 | 1BIsowmsse)
00T J0 TAVON) 83/8uwr 887 JO TIVON 2ANRnWNS B =010°0
uo peseq are san[ea juensrier pasodord a1 "sanjea (€066 = /882) {0s9¢=
pasodoid yuensi3ar o) iM s3313esIp L0003y A |, 70£0'0/887) 8¥.0°0/887)
symodpua A)191x0) J0J SUCTINGLISIP
Fursn 10y Ao110d B paysT[qRISs 10U sBY AousdY Y] (snpea
‘uatissasse ¥511 Aouedy snotaard oyl YA JUISISUOD {Apms Aloixo} (on[ea pale[naTes) (ontjeA {Ap TAVON
rodpud AoIXo) JeUsap aU3 Joy anfeA TIVON Ut P23t 250P) paE[OED) 3/8wm pagmopes) | Aotxo) ur poisa TeuLI(]
syewiysa Jutod e Suisn SPUSTNUOODI ASUSTY oY [ 38w ooz | F/Bwm 57ch £1RL7 | 3y/8w gpgc | dsop) 38w 0pg HUONOGHS
ueau Xew unu UBIA
anjea (QuouIssassy
POpUALI0IAI ST 1007)
STUAWIO) V41 9007 jesodoigd jusaysidoy njes vd431
| [BUISLIO JIPwele

suondwnssy JPIUD|OIBWIRY PUE AJIIIX0 ] JULISIGaY pue v J3 jo uospieduo))
I AqeL




UD[§ PUE UONEILLIL PAAIIE]O I U2AIE TTVON

€ PaIapisuod aq pinod Aep/8y/8w ()0° L7 s By se
amsodxa [eurap Jey) (Mpgnop Ay st Asusdy oyl
3118 JUSLLIERT) 2} 18 UOHRI{OJXa pUE 100 P ‘'SqBos
se Aep/8Y/3w (g Je pajou sea UORENLI (91 L80bt
ATdN) Apris omuomyaqus 181 1) uf (urys payoeld
pue ewrape ‘ewiaqiAts s} Lep/8y/Sw og 1v

PIIOU SBAM GOTEILIR [UULP (17L30¥ry (GTEIN) APTas
. [eawidoj2Aap Jqqel [eULSp SY1 U €70 YN
18 8466-%4L6 01 amnsedya [eulisp jeadar Fumoryoy
SAIPIIS OM) UT PAIOT SI3 $I091JS UIYS PuR UonRILI
e SUOTIR[MILO] PAIRAUSIUOY M UIPIIYD

Jo unys o oy Apoenp perdde syonpozd jo s10ap30
UOHEILLT [epunod 0] SUI20u0d sey £oualdy ag [

"a8ueyo sip woddns
01 B12p SUIDULATOD SBY W sSafun anfea J2udu] e o)
TAVON PAYSHQRIS? UR AJIPOUI JOU S0P A0Uddy 2y

"SANUIBLIAOUN

o) uaAlf papoddns AJ[ESUnIUALOS JOU AR $2A1]RQ
Kouady ay) 1ey) AuTenas pue noisioald 3o [9Ad]

B sorpdutt yorya ‘sam3y 1reoljusis ¢ pue ¢ 0 SaN[RA
pesodoid sey juensi3al oy, “ones uondiosqe [EIUIIP
Jeluewny & SUNPUNS? UM AJUTRLISOUN OIJIIUAI0S 0
2NQUINIOY pue Houdiosqe [BULSD T SIIUIIIP 2
01 MU OF A[N1] 218 S9S0p Y Ul $20UIIYIP
Y1 {ReTE pAYRAN TWIO p7) TWO/BW T19'()

ueauwl XBw UEIA
anjea (QuawIssassy
PIPHIABIOINL STy 1007)
SIUITUUIO ) V4T3 9007 jesodo.dd JUBISIBaY anges vdi
| [eUIsLIO NEIE 1R
suonduinssy d)un{odRIBT ] pUt AJIX0 ], JUENSIZY pue V4 { jo uosuedmwo))

I 3qe L

b



01

"TAVON Telo anoe
ue st 8y/8w ¢, 1 1eu) saardesip Louady o ‘snyg L
‘SAIpMS 289) wp I/FW [ Sem TIVON 21008 27
"S[o01s 1Jos pue sjuauasour Furmuocld A1erodmsy
‘uoneAl[es ‘Ajnour paonpa: ‘ned Suuoddes

‘Bumeaiq pejearidde ‘Ayede ‘suseds ‘Jondue| Aep/3y/3w
JO sudis paNIgIyxa S)LI o[eTH PASEJ-UOU PUR PIISEf 80€ JO TAVON
yroq 84/3w ()5 18 18T pomOYs BIep A (90L80bHy | [BI0 TLIA-LOYS Y1 THVON
‘COLBOPYY ATUIA SATPMIS QG (eI 9Inor oMy uf | 9sn “Azessasau oy | S/8wr 1¢i pasn 10N 1B1() 1Y
"SQIPTIS [ELUIUE UT PIJOU $199119 UTYS pue UOTeILLI
PAAIISQO A} URAIT THVON B PRISPISUCD 3q P[nod
Aep/Fx/8w 000‘rS S8 YIny se ainsodxa feunap jeyl
[naqnop Ay st Aowady 2y ‘Ajsnotaaid pojou sy
(886'7C = (FSO'pS (T6¥'p1
Onel Aep/BR/Fw 007 | L80°0/0007) =LE0°0 =8¢i0
UOHAI0SqE [BALSP Jel URWNY 3Y) 10§ JWaunsipe Nim | 10 TIVON JEuLap 70007 / 000T) TAVON
Apnis ($T feuniap o woly AU 5007 10 TIVON Liap-1I0ys AT 3w By/dw 3y/Bw [UUES(] ULId)
[EULIZP 231108 ) asn 0} sasodoad uﬁmbmwmm.ﬂ 247, asn *ATgssatau 0N Nﬁonmm :h.wm w@*.vﬂ pasn JON -HOog S /RImnoy
"SOIPIS JRTHINE Ul PAIOU §103)2
ueaw xXew urnu TCEY Y
anjea (Juduwssassy
PAPUAWIT 0.1 MSR] 1007)
SIUIUIWIO) vdia 9007 [esodoid HELSBIY anpea v 44
[BUHISLIO SEVEIN AT

suondwnssy dpounjodeuLIey pue A)RIXo | Juensigay pue v Jo uospreduo)
I 9lqe L




2.0 Dermal Absorption Data

Rat Dermal Absorption Data (MRID 44408737)

Table 2
Dermal Absorption Results for Rats Following a Single 8 Hour Exposure
to 40 mg/kg KBR 3023 (98.2% ai)

Time Interval Actual | Minimum | Maximum Mean %
Postapplication Dose Dose Recovery

mg/cm?2 Absorbed
Males
8 hour 0.590 14.7 21.1 17.5 111.7%
24 hour post 0.593 13.6 19.6 15.7 108.4%
appl
7 days post appl 0.604 16.7 21.3 19.1%%* 104.8%
Females
8 hour 0.623 13.5 27.9 21.4 106.6%
24 hour 0.619 20.4 24.7 223 100.7%
7 days 0.610 14.1 21.1 17.5 96.5%

*** Value used in 2001 EPA Assessment (ID279005) to develop rat:human dermal
absorption factor of 11.5.

All values based on average ot n=4 Sprague Dawley rats

Values based on skin, blood, unne, feces, total carcass and cage wash.

Target dose was 0.67 mg/cm?2 (approx 40 mg/kg). KBR 3023 was applied to 15 cm?2
treatment area. After 8 hour exposure, the non-occlusive cover was removed and the
treatiment site was washed by wiping twice with pads containing detergent solution and
then wiped with pads containing water and then wiped with a dry pad.
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Human Dermal Absorption Data (MRID 44408738)

Table 3
Dermal Absorption Results for Males following a single 8 hour exposure
to 0.2 mg/kg KBR 3023 (98% ai)

Time Interval Mean Mean Individual Minand Mean % %
Postapplication  Actual Actual Values (% Max % Dose Recovery
Dose Dose  Absorbed) Absorbed Absorbed
mg/cm2 _mg/kg (a) (@),
Neat KBR (98%
S days (120-128 D.612 0.207 2.19 0.74-2.31 1.68 97 (mean)
hours atter 1.76 94,7-99.57
washing) 0.74
1.67
2.31
1.41
KBR in 15% ethanol
5 days (120-128 0.625 0.203 2.81 2.21-7 3.8 98.12
hours after 3.22
washing) 493
7.01
2.21
2.62
Ratio of 0.96-10 2.26
absorption for
KBR 3023 in
Ethanol

relative to Neat

All values based on average of n=6 adult males

Target dose was 0.625 mg/cm?2 (15 mg/person) KBR 3023 was applied to 24 cm?2 of the
forearm.

(a) Based on urine, feces and skin stripping results. Agency originally used the mean
urine valuc of 1.66% to estimate human absorption. The last skin stripping was collected
3 days postapplication.

After 8 hour exposure, the ventilated aluminum dome cover was removed and the
treatment site was washed by wiping 12-16 times with cotton swabs soaked in isopropyl
alcohol. The treatment site was then rinsed with isopropyl alcohol and covered with a
gauze pad.



3.0  EPA Rat:Human Absorption Factor for Neat KBR 3023

In the EPA 2001 nisk assessment (November 16, 2001, D279005) the Agency estimated a
rat:human dermal penetration factor of 11.5 (19.1% / 1.66%) based on a comparison of
male rat to male human absorption data. This value was based on the following analysis:

Exposure Total skin residue and urine/feces
8 hours 17.5/1.66=10.5 (should be 17.5/1.68= 10.41)
24 hours 15.7/1.66=9.5 (should be 15.7/1.68=9.34)

7 days rats (5 days humans) 19.1/1.66=11.5 (should be 19.1/1.68=11.37)

The Agency continues to support this analysis, but recommends a slight modification as
shown above to include the skin stripping results in the human study as potentially
available tor dermal absorption (i.e., 1.66% in urine + 0.02% on skin = 1.68%). This
adjustmeni is recommended to be consistent with the rat data that included skin data.

The Agency believes the value of 11.37 (or 0.088 as shown on Table 1} is very
reasonable but likely to overestimate rat:human absorption (thus underestimating
exposure and risk):

(h Human study did not recover all radioactivity. Average of 3%
radioactivity was unaccounted, compared to value of 1.68% used in this
comparison. This contributes to scientific uncertainty. It is difticult to
determine if all the urine and feces were collected because the individual
daily volumes are not reported.

) rat value represents skin, blood, urine, feces and total carcass at 7 days
while human value only represents urine, and feces at 5 days and skin at 3
days

(3)  rat value of 19.1% is probably overestimated since radioactive recovery
was 104.8%.

(4 The rat and human data represent an 8 hour exposure duration. Washing
occurred after 8 hours. It is possible that absorption would be higher in
humans with longer exposure because rat data suggests increased dermal
absorption with increasing exposure duration.

4.0  Tmpact of Ethanol in KBR 3023 Insect Repellent Formulation

The available human data shows that ethanol, which is a constituent of the formulation
appears to cnhance the dermal absorption of KBR 3023.
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(H The Agency did not consider this in our original risk assessment.
Estimated range of potential enhancement ranges from 0.96-10 with a
mean of 2.26.

) The registrant submission acknowledges (p 17) that dermal absorption is
approximately double the neat material. However, it appears their
submission used values of 0.02 to 0.07 to reduce dermal exposure.

5.0 Consideration of Uncertainty Factors for Interspecies and Intraspecies
Toxicokinetics

The registrant proposes a combined uncertainty factor of 16 for interspecies variability
rather than the typical default value of 100. The factor of 16 is based on an interspecies
variability factor of 2.5 and an intragpecies uncertainty factor of 6.4.

Interspecies Uncertainty Factor (UF). The registrant believes the database shows similar
toxicokinetics, including metabolism in humans and the laboratory rat. Thus, they
believe the uncertainty factor can be reduced to 1 (out of 4) for the toxicokinetics portion
of the UF for interspecies variability. Due to limitations in the available human data on
KBR 3023 toxicodynamics, the registrant believes the standard default value of 2.5 for
the toxicodynamics portion of the UF for interspecies variability. Thus, the registrant
proposes a total interspecies factor of 2.5 (1 x 2.5) instead of the standard default factor
ot 10.

Intraspecies Uncertainty Factor (UF). The registrant has proposed an intraspecies UF of
6.4 based on a toxicokinetic factor of 2 {out of possible 3.2), and a toxicodynamics
standard defauit value of 3.2. The registrant believes the available study on absorption,
distribution, metabolism and excretion of KBR 3023 in humans (Selim 1994, MRID
44408738) shows moderate ditferences between individuals, and justifies a reduced
factor of 2.

Agency Response:

Interspecies UF. The Agency Data Evaluation Records (DERs) for metabolism indicate a
difference in the metabolites between humans and rats. In addition, there are significant
uncertainties in the available human data which only evaluated 3 male subjects at one
dose level (0.2 mg/kg). Further, the human data are not directly comparable to the rat data
because of differences in dose levels tested, and because KBR 3023 was in ethanol in the
human study, but applied neat in the rat study. Table 4 presents a comparison of the
metabohte data for humans and rats. The Agency believes the differences in rats and
humans, and the uncertainties in the available data support the default interspecies UF.
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Table 4
Comparison of Human and Rat Metabolism Data Following Dermal Application

Percent of Administered Dose (% of Radioactivity in Urine)
Male Human Rat (MRID 44408735) neat single (1X)
Metabodiite (MRID 44408736) Application left on for 7 days (20 mg/kg)
(n=3)
0.2 mg/kg 8 hr Male (n=5) Female (n=5)
exposure in ethanol

M1 0.11 (3.1) 0.95 1.19
M2 (M1-M4) 2.62 2.16

M3 1.36 1.37

M4 2.6 1.91

MS 0.63 {17.4) 0.62 0.67

Mo 0.08 (2.3) 0.98 1.88

M7 0.03 (0.9) 1.23 1.38

M§ 0.22 (6.2) 11.62 8.43
MO 0.09 (2.6) 11.53 13.46
M1 0.09 (2.4) 4.62 2.84
M11-M13 (.25 (6.9) Not detected 0.76
M14 0.57 (15.8) 0.62 0.78
MI15 1.0(27.3) 0.89 1.46
MI16 0.31 (8.5) 4.87 13.26
M1§ Not detected 0.26 0.14
M19 Not detected 0.15 0.09
Parent Not detected 1.3 1.02
Total identified 3.38(93.5) 46.26 52.81
Total 0.23 (6.5) 6.41 6.35

unidentified
Total accounted 3.61 68.53 71.51
tor

(a) Human data is for urine only, while rat data is for urine and feces.
Less than 0.01 percent of the KBR 3023 dose was excreted in the feces
of humans,

Rat Metabolism Data. In rat metabolism study, dermal absorption was dose dependent
with lower levels of absorption occurring in the high dose animals. In rats, urinary
elimination was the primary route. In low-dose rats (20 mg/kg), urinary elimination
accounted tor 55-56% of the dose for females and 43-46% of the dose for males, and
fecal elimination accounted for 7% of the dose in females and 12-15% of the dose in
males.

15




The rat metabolism DER states “However, regardless of dose group or sex, the principal
metabolites identified in excreta of rats included: M8 (4.9-18.5% dose), M9 (5.7-21.1%
dose), M10 (2.0-8.7% dose) and M16 (2.5-40.2%dose). Collectively, these four
metabolites accounted for 17-70.6% of the dose or 67-91% of the identified metabolites.
The remaining metabolites, M1-M7, M11-M15, M18 and M19 were minor components
that individually accounted for <5.0% of the dose.” The above table only presents the
data for the low dose (20 mg/kg) group to be more comparable with the available human
data for 0.2 mg/kg. '

A major limitation of this study is that 18,9-33.1% of the dosed radioactivity was not
recovered in the dermally exposed rats.

Human Metabolism Data. Three men were dosed with 0.2 mg/kg KBR 3023 in
ethanol ftor 8 hours (MRID 44408736). In male humans, 94% of the radioactivity in
urine was excreted within 24 hours of dosing. Metabolites M14 and M15 accounted for
43.1% of the radioactivity in the urine. Other major metabolites in urine included: M5
{17.4%), M16 (8.5%), M8 (6.2%), and M11-M13 (6.9%). The remaining metabolites,
M1-M4, M6, M7, M9 and M10 each accounted for <3.1% of the radioactivity in urine.
Thus, the principal metabolites in human urine are different than those found in rat urine.

This study submission is incomplete because many of the raw data tables are absent from
the study report. Data in the Appendices of the submission refer to Tables in the final
report, which were not made available to the Agency for review. For example, it 1s
difficult to determine if all the urine and feces were collected because the individual datly
volumes are not reported. Aliquots of urine were combined for all 3 of the subjects for 4-
8 and 8-12 hour intervals without adequate discussion. These data omissions contribute
uncertainty to the available human metabolism data, and further support the full
interspecivs uncertainty factor of 10.

Intraspecies UF. As noted previously, the human metabolism study (Selim 1994, MRID
44408738) only evaluated three male subjects following a single dose level of KBR 3023
for 8 hours. These data are not sufficiently robust to reduce the intraspecies toxicokinetic
factor from 3.2 to 2. In the rat metabolism study, there were some sex differences with
regard to urinary excretion, fecal excretion, and elimination of radioactivity from plasma.
Female human tfoxicokinetic data are lacking to determine if similar sex differences occur
in humans.

In addition, as shown on Table 3, the dermal absorption of KBR 3023 ranged more than
3-fold for six male individuals (MRID 44408738). Dermal absorption ranged from 0.74
to 2.3% for neat KBR, and from 2.21-7% for KBR in ethanol. These data are for one
dose level of 0.2 mg/kg and period of exposure (8 hours).



6.0 References

MRID 44408705. Krothnger F. 1990. KBR 3023. Study for acute oral toxicity to rats.
Bayer AG, Department of Toxicology, Wuppertal Germany. Laboratory Study Number
TO033201. July 16, 1990.. Unpublished.

MRID 44408706. Krotlinger F. 1993. KBR 3023. Investigations of acute oral toxicity
inrats. Bayer AG, Department of Toxicology, Wuppertal Germany. Laboratory Study
Number T3029598. June 18, 1993. Unpublished.

MRID 44408735, Ecker W., and Weber H. 1997. [Hydroxyethyl-1-14C]JKBR 3023:
Rat Metabolism Study After Intravenous Injection and After Dermal Application. Bayer
AG, Institute for Metabolism Research and Residue Analysis, Leverkusen-Bayerwerk,
(3ermany. Laboratory Project ID: M-182-0460-1. February 28, 1997, Unpublished.

MRID 44408736. Ecker, W. 1996. [Hydroxytethyl-1-14C] KBR3023: Human
Volunteer Metabolism Study After Dermal Application. Bayer AG, Institute for
Metabolism Research and Residue Analysis, Leverkusen-Bayerwerk, Germany.
November 27, 1996. Unpublished.

MRID 44408737, Warren, D.L., and Sturdivant, D.W. 1997, Dermal Absorption of
Technical KBR 3023 in Rats. Bayer Corporation, Stilwell, KS. Laboratory Study
Numbers: 96-722-1C/96-929-1M, January 28, 1997. Unpublished.

MRID 44408738. Selim, 5. 1994. A Single Dose Open Label Study to Investigate the
Absorption and Excretion of a 14C-labelled Insect Repellent (KBR 3023) From Two
Different Formulations After Dermal Application to Healthy Volunteers. Biological test
Center, Irvine, CA and Pharma Bio-Research Laboratories, Zuidlaren, Netherlands.
Laboratory Study Numbers: P1092004/PBR-920310-2, June 20, 1994. Unpublished.

EPA 2001. Human Health Risk Assessment for KBR 3023 All Family Insect Repellent

Spray and Cream. Memo from J. Whalan and S. Weiss (HED) to K. Sweeney (RD).
November 16, 2001. D279005.

17



R129267

Chemical: Picaridin

PC Code:
070705
HED File Code: 13000 Tox Reviews
Memo Date:  6/21/2006
File ID: TX0051568
Accession #:  412-06-0192

HED Records Reference Center
7/13/2006



