Room L-100
‘Washington, DC 20460

Attn: Section §(¢) Coordinator (CAP Agreement)

Corporation ("Union Carbide") herewith lists the following repost

~ pursuant 1o the terms of the TSCA §$8(¢) Compliance Audit Program and Union Carbide's CAP
Agreement dated Angust 14, 1991 (RECAP-0110). This report describes a rat developmental
_toxicity study with Union Carbide® Organofunctional Silane A-187 (CASRN 2530838).

*Developmental Toxicity Evaluation of Union Carbide® ( 3
Silane A-187 Administered by Gavage to Fischer 344 Rats", Bushy Run
Research Ceater, Project Report Report 53-58, December 19, 1990.

This information was previously submitted to the Agency in the following manner:

UCC $8(d) submission of 1/3/91

An additional copy of this study is attached.

A complete summary of this report is attached.

Previous TSCA Section 8(¢) or "FYI" Submission(s) related to this substance are:
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(none)

Previous PMN submissions related :o-this substance are: (none) -

This information is submitted in light of EPA's current guidance. Union Carbide does
not necessarily agree that this information reasonably supports the corclusion that the subject
chemical presents a substantial risk of injury to health or the environment.

In the attached renort the term "BUSINESS CONFIDENTIAL" is entered on the first
page. This precautionary statement was for internal use at the time of issuance of the repor:.
Confidentiality is hereby waived for purposes of the needs of the Agency in assessing health and
safety information. The Agency is advised, however, that the publication rights to the cortained
information are the property of Union Carbide.

Yours truly,

William C. Kuryla, Ph D.
Assistant Director
Product Safety
(203/794-5230)

WCK/cr

Attachment (3 copies of cover letter, summary, and report)
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. . Timed-pregnan: Fischer 344 rats vere exposed to the test chemical,
-Organofunctionsl Silane A-187 (A-187; CAS No. 2530-83-8), by gavage on
gestational days (gd) 6 through 1S at doses of 0.0, 300.0, 1350C.0 or 3000.0
/88y in certified corv. oil wsing 25 plug-positive femiles per group. The
ume employed was 5.0 ml/kg dased om the veight of each female on gd §.

1 ebszrvations vere taken daily and maternal bdody weights were messured

0, 6, 12, 13, 13 and 21. Food consumption vas messured over three-day

als throughout -gestation, gd 0-21. At scheduled sacrifice on gd 21, the

‘Vare avaluated for Body weight, liver weight, gravid wterine weight and

- Status of implantation sites (1.a. resorptions, Gead fetuses, 1ive fetuses).-

- -Raternal livers vere retained in fizative for possidle sudseguent microscopic
exsninstion. lLive fetuses vere dissected from the uterus, counted, weighed,
saxed and exanined for external adnormalities. Approxisatel;y vie-haif of the

_ ddve fetusvs in sech : ' : &2 '

- varfisticns. Theae fetuses were then decapitated and the heads fixed ia Douin's
-solution; zerisl free hand sections of the heads were axzamined for soft tissue
ersniofacial melformations and varistioms. The remaining (iatact) fetuses in
sach litter were eviscerated, fixzed ia alcedol, atained with alizeria red S and
exanined for skeletal malformatiens and varisticas. )

‘Thare were no treatment-related matermal deaths. No dame adorted. Ome
Tedale each at 0.0 and 500.0 mg/kg/day, delivered early, and vas removed froam
etudy. A total of 17-23 litters vere exaained in eacd dose group. There were
Do scatistically significant differences among grours for maternal gestational
Dody weights. Gestational weight gain was significantly reduced at 3000.0
g/kg/Cay for gd €-12 and 6-15 (the trestment period), and food conswmption was
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significantly reduce” at 3000.0 ag/kg/day fo- gd 9-12. Trestment -rdlated (but
not statistically zi{gnificant) clinical signs, observed only at 30¢0.0
ag/xg/day, included hyposctivity, sudible respiration and unkempt appearance
(one to two dams 2ach). At the gl 21 sacrifice there were no effects of
treatment on uaterial body wzight or gestational weigh: gain (atsolute or
corrected), cn gravid uterine weight or on liver veight (absclute aud
zelative). Cestaticnal parameters, including number of ovarisn eorpora lutea,
total, viable and 2onviable implantations per litter, and sex ratio wure
wnaffected by treatment. Fetal body veights per litter (all fetuses, males or
females) were equivalent across dose groups.

There was no significant incrcase in the incidence of malformations
(individual, pooled externsl, visceral, skeletal or total) in any treatmant
group relative to controls. There Vere no treatment--elated diffcrences among
groups for individuval external variations, for pooled extexnsl, visceral eor
skeletal variations or for total varlations. One skeletal variation,
unossified anterior arch of the atlas, exhibited a significantly increased
incidence at 3000.0 mg/kg/day, indicating minimal fetotoxicity.

Dosing Fischer 344 rats with Organofunctional Silane A-187 by gavage during
orgarcgenesis resulted in evidence of maternal toxicity at 3C00.0 ng/kg/day and
avidence of developmental delay at 3000.0 mg/kg/day. No embryotoxieity or
teratogenicity was observed at any dosage employed, including that which
produced maternal toxicity. The "no observadle effect level™ (NOEL) for

maternal ‘oxicity was 1500.0 mg/kg/day, and the WOEL for developmental toxicity
was 1500.0 mg/kg/day. ’
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ABSTRACT

Tined-pregnant Fischer 344 rats wvere exposed to the test cthemjical,
Organcfunctional Silane A-137 (A-187; CAS No. 2530-83-8), by gavage on
gestational days (gd) ¢ through 15 at doses of 0.0, 500.0, 1500.0 or 3000.0
mg/kg/dcy in certified corn oil using 2% Plug-positive females per group. The
dose vclupe employed wvas 5.0 ml/kg based on the weight of each female on gd &.
Clirical cbservations were taban 2€2ily and maternal body wveights vere measured
°n 3d 0, 6, 12, 15, 18 and 21. Food consumption was Beasured over three-day
intervals throughout gestation, gd 9-21. At acheculed sacrifice on 84 21, the
dazs vere evaluated for bdody veight, liver veight, gravid uterine weight and
Staius of implantation sites (1.e. Tesorptions, dead fetuses, live fetuses),
Materanal livers vere retiined in fixative for possibie subsequent microscopic
exumination. Live fetuses vere diasected from the uUterus, counted, veighed,
dexed and examined for external abnorualities. Approximately one-heolf of the
live fetuses in each litter vere examined for visceral malformations and
variationa. These fetuses vere then decapitated and the heads fixed ir Bouin‘s
solution; serial free hand sections of the heads vere examined for soft tissue
craniofacial malformetions and variations. The remaining (intact) fetuges in
each litter were eviscerated, fixed in alcohol, stained vith alizarin rod § and
examined for skeletal Malformations and varistions.

There vere no treatment-related materna} desths. No dams aborted. One
female each at 0.0 and 500.0 mg/kg/day, delivered early, and was removed from
ftudy. A total of 17-23 litters vere examined in each dose group. There vere
no statistically significant differences among groups for maternal gestational
body weights., Gestational veight gain vag significantly reduced at 3000.0
mg/kg/day for gd 6-12 and §~15 (the treatment period), and food consumption was

Bushy Run RMesearch Center
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tute—Union Carbige Corporation Operation
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¥eight gain (adsolate or
ight Cahsol S

7 ¢ weight or on liver ‘and
coral  oa s tatational parameters, including number of ovarian corporc lutea,
total, viable and nonviable iwplantations per 1itter, and sux ratio were

maffected by truatment. Petal body weights per litter (all fetuses, males or

| females) vere equivalent across dose grovpe. |

“There wvas no significant in.rease in the incidence of malformations

St = (inaividual, pooled external, vis-eral, skeletal or total) in any trestment

. group jﬂhtlﬁ to e"ontrelrsr. : =eI® No triatment-related differences among

o r indiv lations, for pooled external, viaceral or
skeletal variations or for tote? variations. One skeletal variation,

unossified anterior arch of the atlas, exhidited a significantly increased
__incidence &t 3000.0 mg/ke/day, indicating minimal fetoros: city.

~ Dosing Fischer 344 rata vith Organofunctional Silane A-187 by gavage during
i : dence of maternal texicity at 30%0.0 ag/kg/day and
e 1 4y at 3000.0 mg/kg/Cay. Ko embryotoxicity or
teratogenicity was odbserved at eny dosage ~mployed, including that vhich
produced maternal toxicity. The "no observadle effect level™ (NOEL) for
- -#maternal toxicity was 1500.0 8g/kg/day, and the WORL for deveiopmental toxicity
'vas 1500.0 mg/kg/day.

QRIECIIVES
- The present _Study vas designed to evaluate the potential of Union
- Carbide® Organofunctional Siiane A-187 to produce maternal and developmental

toxicity (including teratogenicity) wher adainistered by gavage (oral
intubation) during organogenesis in Fischer 394 rats.

INIRODICTION
Union Cardide® Organofunctional Silane A-187 (A-187) Des a low order of
acute percral toxicity, having an LDSO of 22.6 al/kg Wy gavage in rats (Report
. 25-82). It is slightly toxic by single sustained comtact with skin, having an
acute percutaneocus LDSO of 3.97 (2.93-5.37} al/kg by 24-hour occluded contact
in rabbits (Report 25-52). Acute inhalation toxicity is low by exposure to
vapor generated at ambient temperature, as indicated by the absence of
mortalities during an eigh: hour exposure of six rats to & substantially
vapor-saturated atmosphere (21°C) ar in a l4-day Ppostexposure observation
period (Report 25-352). Undiluted A-187 causes Wodera’2 local erytheua dy
vnoccluded or occluded application of the liquid tv rabbit skin {Allied
Corporation 1982a; Report .;-32). Undiluted A-137 instilled into the raddit
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99 injury, s indicated by cornesl opacity and pamnus formation persisting to
_the end of a three-week postinstillation observation period (Allied
.. Corporation, 1982b). A SX aquecus solution of A-187 wvas nonirritating to the

7 Studles ta Suinea pigs (Fournier gt al., 1977) and controlled climical
- - trials (TKL qurch, 1934) indicate a s™in sensitizing potential for A-137.

» A short-term repeated skin contact study vas conducted by making seven
coo o 4ally: applications of ‘1.0 8l/kg over a 17-day period; a comtrol group received
SlE 80 ml/Rkg ok distilled vater. The A-137 treatment produced no effects with
T :upiet’:c ;:,)otﬁnty. body weight change, or liver and kidney weight (Special

. Report - 38-50). o

In a 28-day study, A-187 vas given to groups o: rale and female
i Sprague-Daviey rats at 0, 40, 400 or 1000 mg/kg/day. No signs of general or
S ‘behavioral toxicity were seen over the dosing period. There were no
treatment-related mortalities, and no significant differences for the various
groups vith :'espect to body weight, organ weight, or food consumption. Also,
_there vere no biologically significant changes in peripheral blood hematology,
- ¢linical chemistry, or urinalysis. There was no treatment-related microscopic
pathology. Thus, under the conditions of this study, the threshold for
~systemic toxicity vas in excess of 1 ml A-187/kg (Siddiqui ¢t al., 1981).

Detailed studies have been conducted on the acute and short-term repeated
exposure toxicity for aerosols of A-187. For the acute studies, rats were
exposed for four hours at 0.8, 1.9, or 5.3 g/m3 of A-187 aerosvl having a
particle mass median aerodynamic diameter (MMAD) in the range 1.4 to 2.0 pm.

- Thers were five males and ‘five females for es~h exposure concentration. At 5.3
8/n3, three rats died within twvo days of exposure, but mortalities did not
occur with the 0.8 or 1.9 g/m? exposures. Body weight decreases were seen at
ths intermediate and high doase exposures. Necropsy, carried out at the end of

#%Wmﬁiﬁﬂ. Gid not shov an¥ gross pathology

. (Allied Corporation, 1982c). For the rtepeated exposure studies, groups of 10
male and 10 female rats vere exposed daily for nine days to average A-187
serosol concentrations of 0, 73, 226 or 734 mg/nd; exposures wire for 6
hours/day, and the MMAD averaged 1.7-1.9 ym. Six rats (five males and one
female) from the high concentration group died during exposure, dut there were
no mortalities for the intermediate and low concentration groups. Body weight
decreases occurced for the high and intermediate groups. A decreased blood
Platelet count was reported for the high concentration male rats. There vas a
statistically significant increase in aermm giutadate-pyruvate transaminase
activity for the high concentration group, but liver histopathology was not
seen microscopically. There was no Distological evidence of lung or other
tissue injury (Allied Corporation, 1982d).

A numder of in vitro studies have shown Silane A-187 to de mutagenic, bdut
only weakly so in coxparison with othu~ monofunctional epoxides. Specific
tests include positive results in strains TA9S and TA1S535 with a Salmonella
typhimur lum bjoassay (Allied Corporation, 1982e; Litton Bionetics, 1976a); a

~ Anferior conjunctival sac at a volume of 0.1 ml produced severe and persistent
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wouse lymphoma (LS178Y line) producing dose=related effects in the range-
0.33-2.6 pm/ml (Litton Bionetics, 1976b); and an increased incidence of

sister chromatid exchanges in cultured mammalian cells (Allied Corporation,
1982f). Pretrzatment of Silane A-i87 with homogenates of liver or lung
resulted in reduced mutagenic activity as indicated by an Ames test (Allied
Corporation, 1981). There was a clear relationship between concentration of
tissue homogenates and decrease in mutagenic activity; the detoxifying activity
of the homogenates was inhibited by heating (Allied Corporation, 1981). In
wivo studies confirmed the biodetoxification of Silane A-187 with respect to
genotoxicity. Thus, A-187 was given by intraperitoneal injection to rabbits at
a dose of eicher 30 or 100 mg/kg for five deys per week rur two weeks; no
increase of sister chromatid exchange frequencies was found in peripheral Tlood
lymphocytes (Allied Corporation, 1982f). In a further ln vivo study, the
effects of nine dally exposures of six hours 2ach to an_aeroscl of A-187 (MMAD
1.7-1.9 ym) at concentrations of 0, 73, 22¢ or 734 mg/m3 were studied.

Blood samples were taken during the exposure period and f~r up to 12 days after
the final exposure. Toxicity was evidenced at the highest concentration by
mortality and weight gain decreases. However, there wis no increase in the
ir.cidenca of sister chromatid exchanges in periphera® blood lymphocytes (Allied
Corporation, 1982g). The above findings suggest thar, in vivo, A-187 is
metabolized to non-genotcxic products.

The cutzneous tumeirigenic po.ential of A-187 was fuve3ciyz-.ed by shronac
recurient spplication to mouse skis.  .aree Frowups, .awn coucsdining 4. 1:
C3H/HeJ mice, were used. Opne group riceived 25% 2-187 dn acelvne, - 8ot 2
aretone alone (solvent contrel), and the third rece’- * T ". . . - oo
in acetone (positive contrcl). Appilcatl ms rZ 2341 wese marc 0w ¢ PIVvpnd
dorsal skin three times weekly. There werr no differences in surviva -’ .-
between acetone-alone and A-187 groups; the respective mean survival tiames were
502 and 487 days. However, the methylcholanthrene group had a mean survival
time of only 204 days. None of the 40 mice receiving A-187 develcpad tumors of
the skin or subcutaneous tissues. In the methylcholanthrene group, two mice
daveloped papillomas and 37 mice develuped malignant skin tumors. Thus, under
the conditions of the stuly, A-187 was no* oncogenic for mouse skin (Report
45-15).

To extend the information base for assessment of the hazards fiom exposure
to A-187, the develcpmental toxicity of the material was investigated.

MATERIALS AND METHODS
Test Chemical, Dosage Formulations and Analvses

The test chemical, liquid Union Carbide® Organofuncticnal Silane A-187
(gamma-Glycidoxy-propyl trimethoxy-silane; Silane, trimethoxy[oxirany-
(methoxy)propyl]l-; CAS No. 2530-83-8) was received in a five-gallon sealed
metal can from Union Carbide Corporation, Sistersville, WV, Lot No. 1119DF082888
on October 5, 1988, and was assigned the Bushy Run Research Centar (BRRC)

Sample No. ©2-431. The purity of the test chemical was >99% according to the
Material Safety Data Sheet.
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 _Pre-study test chemleal cbaracterization, performed at Uniom Cardide
- Chemicals and Plastic: Company Inc.‘'s Technical Skills Center, South
Charleston, WV, indicated at test chenical purity of st least 98X as measured

-substance initiated on November 19, 1990, can be found im the study notebook
for the BRRC Project No. 90-15-51006. ‘

oy oJtandard solutions were prepared as follova. A standard stock solution
(1.0 ag/al) was prepared by veighing 1.0 mg of test chemical to a volumetric
- flask and diluting to volume with toluene. Standards of 100 and 500 ng/pl
. vere prepared by diluting the stock solution with toluene. Tor sach analysis
- -session, & standard curve vas generated by ‘inJecting 1.0 pl aliquots of each
‘standard solution into the gas chromatograph for analysis. The instrument used
vas & Rewlett-Packard 5880 Cas Chromatograph with a flame ionization detector.
The column vas & DB-1 fused Silica Capillary Columm, 30 m, 1.0 m fils
thickness. The carrier gas vas ultra high purity helium and the column flow
rate vas ~2.0 ml/min. Dosing formulations were prepared by weighing the

amount of test chemical into a volumetric flask and diluting to volume with
certified corn oil (Mazola®, Best Foods, Inc., CPC International, CAS No.
8001-30-7). The resulting solutions were mixed by repeated inversion. A

1.0 ml aliquot of each dosing solution was appropriately diluted with toluene,
and a 1.0 pl sample of each diluted solution wvas injected into the gasx
chrosatograph for analysis. The volume administered vas 5.0 ml/kg based on the
body weight of each study female on gestational day (gd) &. Control group dams
received the vehicle (certified corn oil) at a dose volume of 5.0 ml/kg dased
on the gd 6 body weight,

The dosing solutions as prepared vere homogenecus and stable for at least
21 days. Therefore, these dosing formulations vere prepared once and anilyzed
prior to the onset of the doaing period. The doses vere 0.0, 500.0, 1500.0 and
3000.0 mg/kg/day (0.0, 100.0, 300.0 and 600.0 ng/ml, respectively). (See
Appendix 1 for details of the analytical procedures and results.)

Animals and Animal Buabandry

Virgin male (170) and female (170) Fischer 344 inbred aldino rats [core
(F344)/Cr1/Br) were received from Charles River Breeding Laboratoriea, Inc.,
Kingston, NY, on November 28, 1988. Males were approximately €9 days old upon
arrival (date of dirth Septemder 20, 1988), and weighed approximately 175-200 g;
females ware approximately 63 days old upoa arrival (date of dirth Septemder
26, 1988) end weighed approximately 130-150 g. All animals vere quarantined
for tvo Jeeks in animal room 147, during vhich time representative animals wvere
subjected to fecal sampling, histologic examination of selected organs and to
serum viral antibcldy examination. Quality comtrol results Indicatcd that the
animals were suitadle for usa. 2ats vere housed in stainless steel wire-mesh
cages (22.%5 cm x 15.5 = x 18 a high for males and familes during acclimation
and females on study, and 22.5 X 31.0 x 183.0 cm high during sating) with food
(Prolad Certified Ground Rodent Chow®, RME-3200, Batch Fo. OCT 17 88 ve,
Agvay, Inc., St. Marys, OH) and wvater (Municipal Authority of Westmoreland
County, Creensdurg, PA) availadle ad libditum. Females and males vere housed
one-three per cage per sex during quarantine. All animal~ vere assigned a
unique number and received a stainless steel "Nonel™ ear tag (Cey Band and Tag
Co., Norristown, PA).
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Deotized Animal Cage Boarde {Shephars g, relaze~ sApers, “no., Xxlamazoo.
MI) was placed beneath the cages and chang A frequ. 'y, ADirats vece Yept un
arlz-hear*photbpériod and room temperatu;as <ol hur - iy were 1ecorded
continuously (Cole-Parmer nygrothermc;raph fever-D . Sorvinuaus Lacorder,
Medel #8368-00, Cole-Parmer Inatrument Comparv, Ghica 0, L. Temperas e wex
saintained at 67-75°F, and relative humidity w.g aafncaia 3 gr 45-33%
throughout the study, except for one (1) hour «aring “hlefl e humiGity rouged
from 33-45%.

Rats vere wmated 1:1 (one male:one female) i~ a+. ‘nless 8cael wire-mesh
cages (22.5 em x 31.0 co x 18.0 cm high) and the - o+ "oarg beneath tha cag~s
vas checked .wice daily for dropped ccoulacion plugs (Harez, ;970). Ez2ih mele
vas used only once in this study. Successfully mated (plug_pesitive) fanales
vere housed singly in animal room 147 for the suration of the study. TLe day a
copulation Plug was found was designated gestational day (gd) o {Hafzz, 1970,
Iventy-five (25) plug-positive females were assigned to each t4perimental group
by a randomization Procedure stratified by bhody weight sucl that all groups
vere equivalent in both mean body weight and body weight range on gd J; me.a
body weights on 8d 0 were 160.97-162.21 8. The mating period for thesse amimass
vas December 12 through December 17, 1988 (gd 0 was December 13 through
December 17, 1988).

Ixeatment

Timed-pregnant Fischer 34¢ dams were dosed daily with A-187 in vehicle or
vebicle alone (certified cormn oil) on gd & through 15. All treatments were
administered by gavage using a 16 gauge stainless gtee] dosing tube 3.0 inches
long (Perfektumo, Popper and Sons, Inc., New Hyde Park, NY) attached to a 3.0
cc syringe (Becton—Dickinson). A dose volume of 5.0 ml/kg body weight was
employed based on the gd 6 body weight of each animal on study. The doses
employed were 0.0, 500.0, 1500.0 or 3000 0 2g/kg/day based on results from .he
osE range-finding study also performed on timed-pregnant Fischer 344 rats
(Appendix 6).

All females on study were weighed on gd 0, 6 (prior to onset of dosing),
12, 15 (during the dosing period), 18 and 21. Food consumption was measured at
three-day intervals throughout gestation. All females were examined daily for
clinical signs of toxicity. The treatment perliod for all Study females was gd
6 through 15, Decemder 19, 1988 through January 1, 1989,

2Inal a ta amina

All surviving study females were sacrificed on ga 21 by carbca dioxide
asphyxiation. The sacrifice period was January 3 through Januvary 7, 1989. The
Baternal body cavities wera opened by midline thoracolaparotomy. The gravid
uterus, ovaries (incluiing corpora lutea), cervix, vagins and abdominal and
thoracic cavities were examined grossly. Owvarian corpora lutea of pregnancy
were counted. Maternal liver and uterine veights were determined. Maternal
ilvers were fixed in buffered neutral 10% formalin for possible subsequent
histopathalogic examination. The uterus was externally examined for aigns of
hemorrhage, removed from the sbdominal cavity and dissected longitudinally to
expose the contents. All live and dead fetuses and early and late re-orption
sites were noted and recorded. Uteri from females that appeared nongravid were
Placed in a lo0% ammonium sulfide solution for detection of early resorptions
(Salewski, 1964).
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All 1ive fat-izez vers weigi.eC and sexsd. All fetuses vere examined for

- external malf:ractions inclvding cleft palate, and variations. One-half of the

feluses (even-nrzbared fotuses from litters with an even number of live
fetuses, cJd-iumbered fetuses from 1littera with an odd number of live fetuses)

© .n each littc: were eximired for thoracic snd abdominal visceral sbnormalities

-y rodiftcatlon of methods descrided by Staples (1974). These fetuses were

e apirnced and their heads were fixed in Bouin's solution for exsmination of

~ ersalefacial structures by sactioning methods modified from Wilson (1965;

3973}, The xemalning (intact) fstuses im each litter were eviscerated, fixed

- 4u ethanoi, end then :meued for akeletal staining with alizarin red S

(Crary, -362; Peltzer anZ Schardein, 1966), and examined for skeletal
palformetions and variaticns. The decapitated fetuses were also processed for
] utuinina but wcre not examined.

S:atiatice. ‘nalvaes

Tuae unit of -omparison was the pregnant female or the litter (Weail, 1$70).
Resvits of the guantitative cuntinuous variadles (g.g., maternal body wveights,
organ welghta, ete.) were intercompared for the three A-187-:-posed groups and
the vehicle joutrol group by use of Levene's test for equal variances (lLevene,
1960), arn .lysis of variance (ANOVA), and t-tests with Bonferroni probabilities
for palrvise comparisons. When Levene's test indicated homogenecus variances
and th¢ AMVA vas significant, the pooled t-test wvas used. When Levene's test
indicsted heterogencous variances, all groups were compared by an ANOVA for
une; 3. variances (Brown and Fcrsythe, 1974) followed, vhen necessary, dy the
ser=cste variance t-test.

Konparauetric data obtained following laparchysterectuay vere statistically
treatesd using the Kruskal-Wellis test (Sokal and Rohlf, 1969) followed by the
Mapn--Whitney U test (Sokal and Rohlf, 1969) when appropriate. Incidemce data

were comparsd using Fisher's Exact Teat (Sokal and Rohlf, 1968). TFor all
stati-tical cests, the fiducial limit of 0.03 (two-tailed) vas used as the
eritecion for sign!ficance.

Bevicunnel

Thi esaluation of A-187 for : velopmental toxicity in Fischer 344 rats vas
csonducte? 2. Bushy "ua Res-arch Center (BRRGC), Export, PA under contract to the
Sic:ialty Themicals Division, Un?on Carbide Corporation, Sisteraville, WV,
unge the &¢vection of D¢, B. Ballantyne, Director oi Corporate Applied
Torieclogy, Upion Crrdide Cerporatisn, and Dr. V. F. Gorham, Director of
Erouatt Safety «nd Lisbility, Sp.cialty Chemicale Division, Union Cardide
Corporetict. The BRRG perscanel indicated Delnw contriduted to the coampletion
ol thie stdy,

Dr. E. V. L7\ s2rved as Study Director during the in-life phase of the
stuGy and durirs the phas~ of fetal evalustions until June 9, 1989. Dr. T. L.
Macper-Biaile; mc.ved as Study Diractor from June 9, 1989 until completion of
the g4, Davelospmental toxizclegy personnel included R. R. Altman and M. A.
Coperai, §. 2. frownfield, B. L. Butler, D. L. Fait, L. C. Fisher, L. J.
Fosnd::x, 4. 7. Fubcoa and B. J. Tarasi. (R. R. Altman and M. A. Copeman
scrved «c atndy ieaders for doth the definitive and doce range-finding
ati ilze » analytitul personne! included Dr. J. P. Van Miller and M. A.
Vrossic.  Anima) care persoansl included G. W. Klingensmith, Jr., L. B. Lipko
fhu . g, Fiia. Gualivy Assurance persoanel inecluded L. J. Caliati, J. R.

Buroccd and 7. L, Coleman.
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The final report was prepared by Drs. T. L. Neeper-Bradley and R. W. Tyl
vith assistance from L. C. Fisher on data compilation and statistical
analyses. The individual scientist reports were prepared and signed by the
author(s). .

The protocol and tr~-+ (3) amendments detailing the design and conduct of
the study are presente . Appendix 5.

sStorage of Records

All original data sheets for the present study are stored in the BRRC
Archives along with all biological samples collected during the course of the
study vhich remain the responsibility of BRRC. Work sheets and computer
printouts which were generated in the statistical snalysis of data are stored
in the BRRC Archives. Copies of this report will be filed with the BRRC
Archives as well as with The Specialty Chemicals Divisiocn, Union Carbide
Corporation, Bound Brook, NJ.

Compiiance

All records, data and reports will be maintained in storage for ten (10)
y2ars or for as long as the quality of the preparation affords evaluation,
vhichever is less. This study was performed according to Environmental
Protection Agency (EPA) Good Laboratory Practices (EPA, 1983), and EPA TSCA
Testing Guidelines (1985; 1987).

RESULTS

Analysis of dosing formulations prior to the dosing period indicated that
all formulations were within 104.5-105.7% of the target concentrations (Table
1). The dosing solutions were homogeneous and stable for at least 21 days {see
Appendix 1 for detszils).

The distribution and fate of all plug-positive rats on study are presented
in Table 2. No females aborted. One female each at 0.0 and 500.0 .g/kg/day
delivered early (on gd 21), was euthanized, and removed from study. Their data
were eliminated from the results. Pregnancy rate was approximately equivalent
for all dose groups except for a slight, nonsignificant reducti~n at 30006.0
mg/kg/day. With the exception of one litter each at $500.0 and 3000.0 (but not
at 1500.0) mg/kg/day, all litters had one or more live fetuses at scheduled
sacrifice. A total of 17 to 23 litters were examined ia each group.

Periodic maternal body weights (Table 3) exhibited no significant
differences across groups. Gestational weight gain was reduced at 3000.0
mg/kg/day for days 6 to 12 and days 6 to 15 (the entire trestment period). n

£linical observations of the dams are summarized in Table 4. There were no
statistically increased clinical signe of maternai toxicity. However,
biclocially significant treatment-associated clinical signs were observed at
3000.0 mg/kg/day and included hypoactivity (in one ferale) and audible
respiration (in two females) during treatment.
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-. = Food consumption, expressed as grams/dam/day, was significantly reduced on

- 9-t0-.12 of -gestation at 3000.0 ug/kg/day. At mid and low dose levels, focd
‘onsumption vas maffected by treatment (Table S). Individual maternal in-life
_data are presented in Appendix 2.

_ There vere no treatment-related necropsy findings of the dams at scheduled
--sacrifice on gd-21(Table 6). There vere mo treatment-related differences in

-maternal terminal body weight, corrected terminal body veight (body weight at
-~ sacrifice minus gravid uterine weight), corrected body veight change
" (gestational weight gain minus grav’d uterine weight), in gravid uterine veight

- or in 1iver veight (absolute or relative to corrected body weight) (Table 7).

Gunupul parameters are presented in Tadble 8. There was no effect of
~treatment on the number of ovarian corpora lutea, total, viadble or monviable
(early and late resorptions and dead fetuses) implantations per litter or on
aex ratio (percent males). Percent preimplantation loss was equivalent across
-groups. Individual maternal necropsy and laparotomy data are presented in
Appendix 3.

Fetal body weights (all fetuses, male or female) per litter were eguivalent
- across dose groupa.

The results of fetal external, visceral and skeletal evaluations are
summarized in Table 9 for malformations and Table 10 for variations. There
vere no significant disferences in the incidence of individual malformations,

- of malfor. -ions by category (external, visceral including craniofacial or
skeletal), or of total malformations among all groups (Table 9).

There were no significant differences among groups in the incidences of
individual fetal external or visceral variations. A total of 57 different
types of fetal skeletal variations were observed. Of these. only one findins.

unossified anterior arch of the atlas, exhibited an increased incidence at
3000.0 mg/kg/day. There vere no treatment-related increases in the incidence
of variations by category (extermal, visceral including craniofacial, or
skeletal) or of total variations (Tadble 10).

Union Carbide® Organofunctional Silane A-187, administered by gavage
during organogenesis in Fische: 344 rats, produced indications of maternal
toxicity, including cliniceai signs of toxicity and reductions in gestational
body weight gain and food consumpt:ion at 3000.0 mg/kg/day.

The reduced ossification in the anterior arches of the atlas of the fetal
axial skeleton at 3000.0 mg/kg/day was observed in the adaence of any other
indication of fetotoxicity. BHowvever, as suggested by Aliverti (1979), reduced
ossification need not occur in conjunction with reduction in fetal body
wveights. If reduced ossification alone is viewed as indicative of
developmental toxicity, then the A/D ratio (the ratio of the adult lowvest
observable effect level to the developmental lowest observable effect level,
3000.0/3000.0) §s 1.0, indicating no preferential susceptibility of the
conceptuses to the test chemical under the conditions of this study.
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CONCLUSIONS

Administration of Union Carbide® Organofunctional Silane A-187 by gavage
to timed-pregnant Fischer 344 rats during organogenesis at 0.6, 500.0, 1500.0
or 3000.0 mg/kg/day resulted in maternal toxicity at 3000.0 mg/kg/day (reduced
gestational body weight change and dacreased food consumption) and slight
fetotoxicity (reduced skeletal ossification) at 3000.0 mg/kg/day. There was no
treatment-related increase in the incidence of malformation at any dosage
ezployed. The “no observable effact level™ (NOEL) for maternal toxicity as
well as for developmental toxicity was 1500.0 mg/kg/day.

view d ved by:

TL Neipii- A a ey 429 90
T. L. Neeper-Bradle&, Ph.D. Date
Study Director

SO s

ﬂ. P. Van Miller, Ph.D., DABT Dare
Associate Director

F. R, Frank, Ph.D. Date
Director

PATH/esk/1685P-6
11-20-90
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Table 1

dnalyses of Dosing Formulations

as/ka/day a&a/ml* ms/ml
3000.0 600.0 626.8
1500.0 300.0 315.3

500.0 100.0 105.7

0.0 0.0 <MDLC

The dosing solutions were formulated with certified corn oil based on a
dozing volume of 3.0 ml/kg.

The formulations were homogeneocus and stable for at least 21 days at room
temperature, so they were made once and analyzed prior to use.

€ Less than the minimum detection limit of approximately 0.01 mg/ml.

PATH/esk/1685P-2
09-19-90
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E ,mnus w mov

: ngqun e
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e e - fadle 3 - - -
OEVELOPMENTAL TOXICITY STUDY OF uNION CARBIDE? ORGANOFUNCTIONAL SILANE A-187

ADMINISTERED BY GAVAGE TO EISCHER 344 RATS
SUMMARY G- GESTATIONAL BOOY WEIGHT AND WSIGHT CMANGE (GRANS)

. FEMALES
GROUP: NG/KG/DAY 0.0 1500.0 3000.0

DAY 8
HEAN
S.D.

L]

DAY 12
NEAN 183.84
§.0. 10.994
N 1

CAY 15
MEAN 192.20
$.0. 11.847
N 21

DAY 18
NEAN 212.08
5.0. 16.523
L] 21

DAY 21
MEAN 234.69
5$.0. 23.478
N 21

GESTATIONAL BOOY WEIGHT CHAN
DAY 0 TO 6 (PRETREATMENY)
MEAN 10.94
S$.0. 3.224
N 4

DAY & TQ 12
MEAN 1m.21
$.0. 4,255
N 21

oAy 12
MEAN 8.38
$.0. 3.047
N k4l

DAY 15 TO 18
uEAN 19.88
S.0. 8.1%8
N 21

DAy 18 10 1
MEAN 22.81
5.0, 9.294
N 21

DAY 8 TO 18 (TREATMENT)
MEAN 19.57
5.0. 5.801 7.673
N 1 2

DAY 18 TC 21 (POS:-TREATMENT)
MEAN 42.49 36.61
$.0. 14,107 16.194
N Fa 23

DAY O TO 21 (GESTATION)
HEAN . 63.61
5.0, . 20.6863
N 3

* Significantly different from control group (p < .05)
** Significantly gifferent from control grour (p < .01)
2 Significant uaing Brown-Forsythe ANOVA wnd teparate variance t-test onty.

09/25/90 vi.45
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Tadle S
OEVELOPNENTAL TOXICITY STUDY OF UNTON CARBIDE® ORGANOFUNCTIONAL SILANE A-187
ADMINISTERED BY GAVAGE TO FISCHER 344 RATS
SUMNARY QF GESTATIONAL FOOL CONSUNMPTION CGRANS F/ANINAL /DAY )

PEMALES
GROUP: MG/NG/DAY 0.0 %00.0 1500.0 3000.0

DAY 0 TO 3
MEAN 10.8% 10,18 10.7% 10.41
$.0. 1.3 1.634 1.5%59 3.088
N 21 23 22 18

DAYy 3 70 8
NEAN 12.48 12.08 11.57 11.68
5.0, 1.859 1.142 2.723 2.87S
L] Fa 22 23 18

oAY € TO 9
MEAN mn.70 11.01 11.49 11.68
$.0. 1.647 2.048 1.080 1.72%
N N 22 21 14

Day 9 TO 12
MEAN 12.680 12.00 10.23%a
S§.0. 1.539 0.97% 3.028

N 20 21

DAY 12 Y0 18
MEAN 12.79 . 12.56
5.D. 1.640 . 1.657
N 19 21

DAY 15 TQ 18
MEAN 14.89 . 15.02
5.0, 1.561 . 1.440
N 19 22

DAY 18 TO 21
MEAN 16.14 . 16 06
$.0. 1.124 . 1.110
N 21 22

DAY O TO & (PRETREATMENT)
WEAN 11.85
S.D. 0.920

N 21

DAY € TO 1S (TREATMENT)
MEAN 12.49
S.D. 1.035
N 19
CAY "5 TQ 21 (POST-TREATMENT)
MEAM

m

S$.0.
N

® _ignificantly differant from contro! group (p < .08)
. Significant using Brown-Forsythe ANOVA and separate variance t-test only,
Qata not included for animals with excessive amounts of excrement in feeder.

02/20/90 v+ .48
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Table 7 .
----DEVELOPMENTAL TOXICITY STUDY OF UNION CARSIDE® ORGANOFUNCTIONAL SILANE A-197

ADMINISTERED BY GAVAGE TO FISCHER 344 RATS
SUNNARY OF MATERNAL ORGAN NEIGNTS (GRANS)

__ FEMALES
GROUP: WG/XG/DAY 0.9 $00.0 1500.0 3000.0
INITIAL BOOY WEIGHT (3)
[ 181,60 160.97 162. 21 ' 161.59
s.0. .08 9.218 8.532 8.798
" Fe 23 23 18
800V WEIGHT AT SACRIFICE (g)
NEAN 234.89 224,58 235.09 221.8
5.0. 23.a78 23.192 15.644 27.776
" 3] 23 23 0
GRAVID UTERINE WEIGHT (g)
NEAN 48,029 36.480 43_55% 38.120
s.0. 21,4101 22,0833 15.C262 21.6653
" 21 23 22 8
CORRECTED BODY WEIGHT (g)®
NEAN 8. 66 188.10 189.53 185. 87
$.0. 9.708 11.438 10.892 13.898
» 21 23 23 18
CORRECTED WEIGHT CHANGE (g)®
NEAN 26.97 27.13 27.32 24.08
s.0. 6.448 8.24% 7.502 9.295
n 21 23 23 18
LIVER WEIGHT (g)
NEAN 8 657 8.420 8.786 8.414
$.0. 0.8745 0.93%8 0.8024 1.1586
N 21 23 23 18
RELATIVE LIVER WEIGHT (%)€
MEAN 4.588 4.a75 4.633 4.532
5.0. 0.4039 0.4024 0.2867 0.5313
" 21 23 23 18

None significantly different from control group
Corrected boay weight = body waight at sacrifice minus gravid yterine waight.

5 Corrected weight change = corrected body weight minus initial body ~eight.
Value is a percentage of corrected body weight.

09/20/90 v1.48




,oev:mnmmymxcm STUDY: OF umion Cansipe® ORGANOFUNCTIONAL SILANE A-187

ADEINISTEAED BV GAVAGE TO FISCWER 344 RATS
-SUNBARY OF GESTATIONAL PARANETERS

GMOUPs WG/KG/DAY U

J $00.2 1500.0 30000
~CONPORA- wfu - S
N 1.4 .3 1.4 10.8
: l. R 2.8 K 1.4 2.4
. - - 3’ 23 1Y
AN 8.0 e.3 8.0 7.1
s.o. L len 4.0% 2.3 4.00
S ST n 3 3 "
nlmn mxnwmnou Loss® ,
< MEAN R T : 8.2 30.4 3.9
s l. T T 29,08 an.es 4.3 xn.8
B 1) 23 n .
vuut TWPLANTS
WEAN 7.8 6.0 7.7 &.1
- 8.0, L. 8.0Y a.08 2.82 en
» F3) b =1 2 1.
WON-VIABLE IWPLANTS
. EAN . 0.3 0.3 1.0
$.0. 0.40 C.58 0.63 .n
. n n 0 1
CARLY RESORPTIONS
L EAN 0.1 0.3 0.3 0.9
s 0. 0.3 0.%% 0.62 2.8
e A 1 23 23 1
un usom‘xons
- 0.0 0.0 6.0 0.1
s.o. 0.00 0.00 0.2 0.24
[ 21 S n 23 "
DEAD FETUSES
NEAN 0.0 0.0 0.0 0.1
$.0. 0.22 0.00 0.00 0.24
[ ] - : . N 23 a h{ ]
PERCENT LIVE PETUSES
NEAN 98.5 92.3 .8 7.9
s.D. EW 21.58 .0 3.5
" 3 2 23 »
SEX WATIU (% MALE FETUSES)
NEAN 3.3 2. .8 X
$.0. 20.08 21.34 19.44 n.2?
" 0 azx® ) £y o4
| 4 A T,
ALL FETUSES
NEAN 4. .34 4. 432 4.3% 4,382
$.0. 0.205%0 0.2080 0.2'87 .38
" 21 22 n 17
NALE FETUSES
WEAN 4,459 4,543 4.480 4.348
$.0. 0.1936 0.2633 0.2234 0.1938
N 1¢ 19¢ 22 1<
FEMALE FETUSES
uEAN 4277 4.29¢ 4.248 4.230
$.0. 0.307% 0.3333 0.2407 0.4538
" n 22 n 17

None significantly different from control group

8 parcent preimplantation losss{(corpors Tutea - total implants)/cerpera lutea)] X 100.

The N is reduced due to the litters that consist
The N is reduced due to the litters that

of monviablz implanta onty.
consist of fexale fetuses only.
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Page 34

BUSHY RUN RESEARCH CENTER

CARQIDE 6702 Mellon Road, Export, Pennsylvania 15632-8902 Telephone (412) 733-5200
Telecopier (412) 733-4804

00D LABORATORY PRACTICES COMPLIANCE

The portions of the study conducted at the Bushy Run Research Center were
conducted in full compliance with the Good Laboratory Practices (GLP) Standards
promulgated by the U. S. Environmental Protection Agency Toxic Substances
Control [Federal Regis:ier 48(230), 53922-53944, 1983).

Prepared by:

TL. N&IF{?‘ 5140(4101
T. L. Neeper-Bradlef, Ph.D.
Study Directer

PATH/esk/1685P~2
09-19-30

Bushy Run Research Center
A Joint Melion Institute—Union Carbide Corporation Operation

__——-———__-
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Page 35 '
gy BUSHY RUN RESEARCH CENTER
Tolecopier (412) 733-4804

e uality Assurance Unit Study Inspection Summa

o2 Test Substance: Union Carbides Organcfunctional Silane A-187

' N :,:siia7, Developmwental Toxicity Evaluation,
o f~” Aduinistered by Gavage to Fischer 344 Rats

Study Director: T. L. Neeper-Bradley, Ph.D.

The Quality Assurance Unit of BRRC conducted the inspections listed below
~and reported the results to the study director and to management on the dates
indicated. It is the practice of this Quality Assurance Unit to report the

results of each inspection to both the study director and managenent.

”,”;Iﬁiiieiién e . Date Report Issued

Date ' Iype To_Study Director To Management
10-24-88  Protocol, Probe Study 10-25-88 10-27-88

| ‘19f27488 Event-Animal Receipt, Probe Study 10-27-88 12-14-88
11-2-88 Protocol, Full Study 11-2-88 11-7-88

~ 11-8-88  Event-Mating, Probe Study 11-8-88 12-14-88
11-15-88 Event-Dosing, Probe Study 11-16-88 12-14-88
11-30-88 Event-Sacrifice, Probe Study 11-30-88 12-14-88
12~1-88  Event-Animal Receipt, Full Study 12-2-88 12-14~88
12-12-88 Protocol Amendment #1, Prode and 12-13-88 12-15-88

Full Studies

12-20-88  Event-Dosing, Full Study 12-20-88 1-24-89

1-3-89 Event-Sacrifice, Full Study 1-5-89 1-24-89

1-6~89 Event-Fetal Visceral Examination, 1-23-89 1-24-89
Full Study

1=7=89 Event-Fetal External Examination, 1-23-89 1-24-89

Full Study
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Inspection Date QAU Report Issued
Date Type To Study Director To Management
4~13 to Analytical Data and Report, 5-16-89 11-30-90

5~16-89 Probe and Full Studies

5=4 vo Raw Dats and Report, 5-19-89 11-30-90
5-17-89 Probe Study

5«4 vo Raw Data and Report, 6~-15-89 11-30-90
6-13-89 Full Study

7-13-89 Protocol Amendment #2, Probe 7-19-89 7-24-89
and Full Studies

4-12-90 Protocol Amendment #3, Probe 4~13-90 4-19-90
and Full Studies

11-29-90 Archives 11-30-90 11-30-90

DAt Rife
Lirda J. Calisfi, Manager /Date
Good Laboratory Practices/Quality Assurance
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APPENDIX 1

Developmental Toxicity Dose-Range Finding Study and Developmental Toxicity
Evaluation Study of Union Carbide® Organofunctional Silane A-187
Administered by Gavage to Fischer 344 Rats

Analytical Chemistry Report

SUMMARY

The concentration of Organofunctional Silane A-~187 (A-187) in corn o0il was
determined using gas chromatography. Chemical analyses for the developmental
toxicity dose-range finding and developmental toxicity studies included
stability, homogeneity, and concentration verification of the dosing
solutions. The stability study showed that A-187 remsined stable in corn oil
at concentrations of 8, 400, and 600 mg/ml for at least 21 days. The
homogeneity study results indicated that the distribution of A-187 in corn cil
vas uniform. Concentration verification analyses on formulations used for
actual dosing for the dose range-finding study showed analytical values
ranging from 98.8 to 102.4 percent of nominal. Concentration verification
anslyses on formulations used for actual dosing for the developmental toxicity
study showed analytical values ranging from 104.5 to 105.7 percent of nominal.

INTRODUCTION

A developmental toxicity dose-range finding study of A-187 administered by
gavage to Fischer 344 rats was conducted at the Bushy Run Research Center
(BRRC). The concentrations of A-187 designated for this study were 0, 8, 80,
200, and 400 mg/ml (0, 40, 400, 1000, and 2000 mg/kg/day). A stability and
homogeneity study of the 8 and 400 mg/ml dosing formulations was imitiaced
prior to the onset of actual dosing. In addition, actual dosing solutions
vere prepared once before the study and analyzed prior to use for A-187

concentration.

Following the dose-range finding study, the developmental toxicity
evalustion of A-187 in Fischer 344 rats was conducted. The concentrations of
A-187 designated for use in this study were 0, 100, 300, and 600 mg/ml (O,
500, 1500, and 3000 mg/kg/day). Validation oi the stability and homogeneity
of a 600 mg/ml dosing solution was initiated prior to actual dosing.
Solutions prepared for actual dosing were prepared once before the study and
analyzed prior to use for A-187 concentration.

CHEMICAL

A 5 gallon container of A-187 was received from Union Carbide Corporation,
Sistersville, WV on October 5, 1988. The sample bore the Lot Number
1119DF082888 and was assigned BRRC Sample Number 51-431. An analysis of the
test material was performed at the Union Carbide Good Laboratory Practice
Skill Center (South Charleston, WV). The results confirmed that the test
material was at least 98% pure. The report is included as Attachment 1 to
this appendix.

S e
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A Bevlett-Packard 3820 Cas Chromatograph (CC) squipped witha
- flame~ionization detector, automatic sampler; and Level 1. int:ugrator vas
used for all analyses. The GC operating parsmeters are li:ted in Table 1.

. The procedure for the determination of A~187 in corn vil was & wethod
- developed at BRRC and is discussed briefly below.

L ‘f&“ﬁl‘ lolu:ion m tttl.nu

... The following table summarizes the dosage ievels used in the studies:

Jevelopmental Toxicity Study

Nominal Nominal
Concentration® Target ..se Concentration®

{ng/kg/day) (ng/ul)

 Target Dose

2000.0 o 400.0 3000.0 600.0

1000.0 200.0. 1500.0 300.0

~400.0° © - 80.0 500.0 100.0
iﬂ.o - .-0 i 0.0 °‘°
00 Q- .

SNominal concentration was based on a dose volume of $ al/xg animal weight.

Dosing solutions wers pupard by‘«ldin; the appropriate amount of A-187
to a volumetric flask and diluting to volume with corn oil. Each solution was
mized msnually by repeated inversions.

Analysis of Dosing Solutioms

A standard stock solution of A-187 (1 sg/ml) was prepared as needed by
weighing 0.1 g of A-187 into a 100 ml volumetric flask and diluting to volume
with toluene (Burdick & Jackson, Muskegon, MI). Standards (100 and 500 ng/ul)
were prepared by diluting the stock solution with toluene. A standard curve
ranging from 100 to 1000 ng/ul was generated for each analysis session.
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An aliquot of each dosing solution was appropriately diluted with toluene.
One microliter of each Jdiluted dosing solution was injected or:o the GC.

The measured concentration of each sample was calculated from the equation
for the standsrd curve developed by linear regression.

RESULTS

Stebility Study

Table 2 contains a summary of results from the stability study conducted
on the 8, 400, and 600 wg/ml dosing solutions of A-187 in corn oil. The 8 and
400 mg/ml dosing solutions were analyzed for concentration of A-187 on 0, 7,
14, 17, and 21 days. The 600 mg/ml dosing solution was analyzed for
concentration of A-187 on G, 7, 14, ané 18 days. The measured concentrations
of the 8, 400, and 600 mg/ml dosing solutions ranged from 92.0 to 103.6, 94.6
to 109.6, and 94.9 to 104.6 percent of nominal, respectively. These results
indicated that A-187 in corn oil remained stable at the specified
concentrations for at least 21 days vhen stored at room temperature,

Bouo;gnéity Study

Homogeneity of each dosing solution (8, 400, and 600 mg/ml) was evaluated
to ensure that A-187 was uniformly distributed throughout the formulaticn by
the proposed mixing procedure. One sample was analyzed from three regions of
each solution (top, middle, and bottom). The results of the homogeneity study
are presented in Table 3. The mean concentrations (* SD) ot A-187 in the 8,
400, and 600 mg/mi solutions were 103.6 (* 1.7), 125.9 (¢ 1.7), and 104.6

{2 1.2) percent of nominal, respectively.

Concentration Verification

Table 4 contains a summary of the results for the dose-range finding study
concentration verification analyses of A-187 in corn oil. Uosing solutions
were prepared once and analyzed prior to dosing. The measured concentrations
vanged from 98.8 to 102.4 percent of nominal. A-187 was not detected in the
control dosing solution.

Table 5 contains a summary of the results for the developmental toxicity
study concentration verificaticn analyses of A-187 in corn oil. Dosing
solutions were prepared once and anslyzed prior to dosing. The measured
concenirations ranged from 104.5 to 105.7 percent of nominal. A-187 was not
detected in the control dosing solution.
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Table 1

Developmental Toxicity Dose-Range Finding Study and Developmental Toxicity
Evaluation Study of Union Carbide® Organofunctional Silane A-187
Administered by Cavage to Figscher 344 Rats

Gas Chromatographic Operating Parameters

Instrument:

Column:

Detector:

Carrier:

Split flow:

Injector temperature:
Detector temperature:
Oven Temperature:

Run Time:

Injection volume:

Limit of Detection:

Hewlett-Packard 5880 Gas Chromatograph (GC)
DB-1 30 m x 0.3 mm i.d. fused silica
capillary, 1.0 um film thickness,

{(J & W Scientific)

Flame Ionizstion (FID)
Hydrogen flow ~30 ml/min.
Air flow ~400 ml/min.
Helium auxiliary -30 ml/min.

Helium, ~2.0 ml/min

~30 ml/min

250°C

300°C

190°C, isothermal

6 minutes

1 ul

~0.01 mg/ml
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- Developmental Toxicity Dose-Range Finding Study an? Developmental Toxicity
e Mtj@flm&himw&@rmeﬁmk Silane A-187 .
© 77 sdministered by Cavage to Fischer 344 Rats

- Results of the Stability Study®

: ; o Iui@ul Concentration v. 8.0 ag/ml
mtcof - . —;tibil,it}' L 'ﬁus’uué’ﬁihcﬁtution
Analysis - __ Dey (ng/ul)
10-28-88  ob . 8.29
1-0488 | 7.56
11-11-88 14 7.36

11-14-88 17 8.28
SA-e-88 a1 : s.21

Noainal Concentration = 400.0 ag/ml

" Date of Stability- Measured Concentration X of
~-Anslysis — __Day _(mg/ml) Nominal

10-28-38 423.7 105.9

11-11“. 3".’ 9“‘
11-14-88 438.2 109.6
11-18-88 ‘ 435.0 108.8

SThe measured concentration and X of nominal are reported as means of
duplicate analyses. )

‘The measured concentration and X of nominal are reported as means of
triplicate anslyses for the homogeneity study.
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Table 2 (continued)
Developmental Toxicity Dose-Range Finding Study and Developmental Toxicity
Evaluation Study of Union Carbide® Organnfunctional Silane A-187

Administered by Cavage to Fischer 344 Rats

Results of thy Stability Study®

Nominal Cencentration = 600.0 mg/inl

Date of Stability Measured Concentration 2 of
Anglysis Day (mg/ml) _ Nominal

12-05-88 ob 627.3 104.6
'12-12-88 7 617.2 10z.8
12-19-88 14 620.4 193.4

12-23-88 18 569.3 94.9

8The measured concentration and ¥ of nominal are reported as means of

duplicate analyses.
e measured concentration and X of nominal are reported as means of

triplicate analyses for the homogeneity; study.




- Table 3

mtﬂﬁixutiwc—m Finding Study and Developmental Toxicity
<+ Bvaluation Study of Union Carbide® Organofunctionsl Silane A-187
Administered by Cavage to Fischer 344 Rats

- Results of the Homogeneity 't“’,,,,,, '

S - Nominal Concentration = 8.0 mg/ml
Area of Measured Concentration X of

_ Sampling (ng/ul) Nominal
Top 8.21 102.6
Middle $.44 105.5
Bottom 8.21 102.¢6

Mean 8.29 103.6
lundafdrboviation 0.13 1.7

Nominal Concentration = 400.0 mg/ml

" Area of Heasured Concentration X of
Sempling _(ng/m1) Nominal

Top 421.2 105.3
Middle 418.6 104.6
Bottom 431.4 107.8

Mean 423.7 105.9
Standard Deviation 6.8 1.7

Nominal Concentration = §00.0 ag/ml

Area of Measured Concentration X of

Sampling (og/ml) Nominal

Top €22.3 104.6
Niddle 620.4 103.4
Bottom 634.1 105.7

Mean €27.3 104.6
Standard Deviation 6.8 1.2
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Table &
Developmental Toxicity Dose-Range Finding Study and Developmental Toxicity
Evalustion Study of Union Carbide® Organofunctional Silane A-137

Administered by Cavage to Fischer 344 Rats

R:cults of Concentration Verifications for the Dose Range-Finding Study®

Nominal Measured
Conv~ntration Concentration Z of

(mg/ml) (mg/ml) Nominal

0.0 <MpLP -
8.0 8.20 102.4
80.0 80.7 100.9
200.0 197.4 98.8
400.0 397.9 99.5

4The measured concentration and I of nominal are reported as means of
duplicite analyses.
YLess th-n the minimum detection limit (approximately 5.01 mg/ml).
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Table S

~ Developmental Toxicity Dose-Range Finding Study and Developmental Toxicity
Evaluation Study of Union Carbide® Organofunctional Silene A-187

Mnministered by Cavage to Fischer 348 Rats

' Results of Concentration Verifications for the Developmental Toxicity Study®

~ Wominal Neasured
:Concentration Concentration

(ng/ml) (ng/ml)

0.0 <MpL®
100.0 105.7
300.0 315.3 105.1
600.0 626.8 104.5

The measured concentration and T of nominal are reported as means of
duplicate snalyses.
ss than the minimum detection limit (approximately 0.01 mg/ml).

AlS7TERA.RAT
092090
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BUSINESS CONFIDENTIAL PROJECT REPORT

yGLYCIDOXYPROPYLTRIMETHOXYSILANE
(UCC ORGANOFUNCTIONAL SILANE A-187)

GLP ANALYSIS - FINAL REPORT

AUTHORS: . DATE: May 11, 1990
STUDY #: 88-SLW.33

SUPERVISORS: i FILE NO: 37712

SUMMARY Two samples of UCC Organofunctionai silane A-187 (A-187) for toxicity test-

ing at Bushy Run Research Center were analyzed by Good Laboratory Practice
standards (GLP) to meet EPA requirements. Gas chromatography-mass spectrometry (GC/MS)
and nuclear magnetic resonance spectroscopy (NMR) techniques were independently used to con-
firm the samples’ identity. Sample purities, measured by GC analyses, are at least 98%. All raw
data, documentation, records, protocols, sample and final reports are being retsined.

INTRODUCTION  Dr. William F. Gorham, this study’s sponsor, requested that the Bushy

Run Research Center (BRRC) test A-187 in several toxicity studies. Such
studics are required to be conducted in compliance with the GLP standards cstablished by the EPA.
The applicable regulations are “TSCA, 40 CFR, Part 792" and “FIFRA, 40 CFR, Part 160.” The
TSCA (Toxic Substances Control Act) and FiIFRA (Federal Insecticide, Fungicide and Rodenticide
Act) GLP standards are essentially equivalent. A pant of these standards require that the toxicology
study be conducted with materials whose identity and purity have been verified analytically.

Two 100 gram samples of A-187 (88-SLW-60; BRRC# 51-431; Sistersvilie lot¥
1119DF082888 03341E and 88-SLW-78; BRRC# 52-515B; Sistersville lot# 11170H061289)
were submitted from BRRC by Ms. Marlyn A. Vrbanic and by Dr. Irvin M. Pritts, respectively,
for analytical characterization. A GLP protocol describing the analytical characterizanon of the
samples was prepared (Appendix 1). The protocol called for structural iden ification by NMR and
GC‘XiS and the GC measurement of any impurities at the concentration c. 0.1 weight percent or
greater identified by GC/MS.

The Chemical Abstracts OCH:'

0
Service Registry number (CAS ¥) of /
A-187 is 2530-83-8. Iis CAS name QAo ™"si-ocH,
in siiane, trimethoxy (3- ’\‘CH
(:xiranylmcxhoxy)prcglyl)nd Its Al
chemical name is y-Glycidey- . i imethoxys e (A-
cropylmimerhoxysilanc. | r-Glycidoxypropyltrimet:exysiizin (A-187)

KEY WORDS: y-GLYCIDOXYPROPYLTRIMETHOXYSILANE. GLP.
GOOD LABORATORY PRACTICE. BRRC. A-187.
RESEARCH AND DEVELOPMXINT
UNION CARDIDE CHEMICALS AND PLASTICS COMFANY INC.
SOUTH CHARLESTON, WEST VIRGINIA




" BUSINESS CONFIDENTIAL |
T — DISCUSSION —The data from the inalyses are summarized below. - -

mm Proton NMR dats were colleceed in the UOC NMR Skill Center using
' mumn‘ou-m e .
for the TH NIM®. 552555, ihs salses used correspond 10 <3° i

' ,mlnmﬁmmmmgt -sx.w-aom-n.:manguu
l-.}m te for A-187 ﬁ&&mmwm 3.6 ppem, the cearnal
. at
iy
) ®
‘mnak d‘hu’iyﬁew Monpc.
spectra are consisient with the samples being A-1
The 13C({1H) spectra for the same samples are shown ia 3-4. No wausual or ua-
- expected resonances are seen.. The carbons appear at 4 Oppn.temmahdm
- bound %o the ether oxygen are at 71.0 and 72! ppm the methine carbon in the ring is 3t 50.3 ppme
the ring methylene carbon a1 43.6 ppex; the cenwral between the other two methylenes is
" imuﬂ&u&y&m“ndb&nsu&
These assignments are consistent with spectra
mum-:mhmmswn'm
nmmA-lannmmm

of the
;mmthuo.l S) ml’nneﬁkm isaa
m m’:ekm

ﬁlﬁﬁﬂ!ﬁ-
aucnwdeuumudnmyuu (1 pL) were
injecred manually onto a 12° = 178" od. stainiess steel columa 205 V-101 ua:m
mesh Chromosord W-HP. The oven mmmmu
Wum'aeuﬂhelifwdmm raw data are given in Table 1.

CONCLUSION NMR spectral data and mass fragmentation data from the UCC Skilt
cemers mdume that the s submitred for snalysis are A-187. These
methods satisfy the analytical requirements for structural idendfication, as defined in

the sample protocol. Sarpie purides, measured by GC analyses, are at least 98%.

Final Report, G\.P S:udy # 88-SLW-33 page 20013




Report 53-s3

Appendix 1
Page 13
BUSINESS CONFIDENTIAL
ARCHIVES All raw data, documentation, records, protocols, samples and final reports

are being rewsined at UCC's South Charleston, WV Technical Center as

nw dai from NMR studies are in 770-127;

nw dat from GC/MS studies are in 720-131;

protocols, notebook and other records are 10 be kept in the GLP archives;

the remainder of each sample is being kept in a locked GLP sample box in 770-329.

follows:

ACKNOWLEDGEMENTS  We would like to thank Jim Waggy for sample handling and

prepanation, Rich McDonie and Greg Richards for collecting the
GC/MS data, Kathy Canterbury for collecting the NMR data and Larry Hawkins and Kevin
Buzzard at Sistersville for collecting the GC data.

NOTEBOOK REFERENCE: 88-SLW-53 and related pages

Confidentiality  No claim of confidentiality is made for any information contained in this

study as it pertains to use by any government agency to which it is submit-
ted. This document, however, is proprictary to Union Carbide Corporation (UCC) and is confi-
dential and trade secret information in all other countries and for all purposes other than those di-
rectly related to the parposes of the reviewing agency. Information contained in these studies
should not be reviewed, abstracted or used by persons other than the agency without the expressed
written consent of UCC except as required 10 carry out statutory requirements.

GLP Compliance  This study was conducted so as to fully comply with the following GLP

standards: TSCA 40 CFR Part 792
FIFRA 40 CFR Pan 160.

)%ﬂé« Z‘Qﬂm f/&éco

“Stephed L. Wellons, Ph. D., Study Director

Ul . Yornioon.  5/% /50

Amold M. Harrison, Ph. D., NMR Skill Center d

(: Ife&&:ﬁ Y/f/?é
date

Philip C. Pfice, Ph. D., MS Skill Center 7
SLW/AMH/PCP
Date Study initiated: September 20, 1989
Manuscript date (Date Study completed): April 25, 1990
Attachments: 1 Table
6 Figures
Sample Protocol
QAU statement
Final Report. GLP Study # 88-SLW-53 page3of 13
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‘Table $

B ,:,D(vdiomillf i‘daicityboséhnu Finding Study and De;nlop-e;ial Toxicity
-~ - Evaluation Study of Union Carbide® Organofunctional Silane A-187
... Administered by Cavage to Fischer 344 Rats

“ Results of Concentration Verifications for the Developmental Toxicity Study®

" Nominal ' Measured
Concentration Concentration 2 of
/ml (mg/ml) Mominal

0.0 <"DLb -
100.0 105.7 105.7
300.0 315.3 105.1
600.0 626.8 104.5

co Arhe measured concentration and X of ‘nominal are reported as means of
duplicate analyses.
88 than the minimum detection limit (approximately 0.0l ng/al).

A187TERA.RAT
092090
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BUSINESS CONFIDENTIAL PROJECT REPORT

*GLYCIDOXYPROPYLTRIMETHOXYSILANE
(UCC ORGANOFUNCTIONAL SILANE A-187)

GLP ANALYSIS - FINAL REPORT

AUTHORS: . ) DATE: May 11, 1990
STUDY #: 88.SLW-.53
SUPERVISORS: i FILE NO: 37712

SUMMARY Two samples of UCC Organofunctional silane A-187 (A-187) for toxicity test-

ing at Bushy Run Research Center were analyzed by Good Laboratory Practice
standards (GLP) to meet EPA requirements. Gas chromatography-mass spectrometry (GC/MS)
and nuclear magnetic resonance spectroscopy (NMR) techniques were independently used to con-
firm the samples’ identity. Sample purities, measured by GC analyses, are at least 98%. All aw
data, documentation, records, protocols, sample and final reports are being setained.

INTRODUCTION  Dr. William F. Gorham, this study’s sponsor, requested that the Bushy

Run Research Center (BRRC) test A-187 in several toxicity studies. Such
studies are required to be conducted 31 compliance with the GLP standards established by the EPA.
The applicable regulations are “TSCA, 40 CFR, Pant 792" and “FIFRA, 40 CFR, Part 160.” The
TSCA (Toxic Substances Control Act) and FIFRA (Federal Insecticide, Fungicide and Rodenticide
Act) GLP standards are essentially equivalent. A part of these standards require that the toxicology
study be conducted with materials whose identity and purity have been verified analytically.

Two 100 gram samples of A-187 (88-SLW-60; BRRC# 51-431; Sistersville lo#
1119DF082888 03341E and 88-SLW-78; BRRC# 52-515B; Sistersville low# 11170H061289)
were submitted from BRRC by Ms. Marlyn A. Vrbanic and by Dr. Irvin M. Pritts, respectively,
for analytical characterization. A GLP protocol describing the analytical characterization of the
samples was prepared (Appendix 1). The | called for structural identification by NMR and
GC&S and the GC measurement of any impurities at the concentration of 0.1 weight percent or

greater identified by GC/MS.

The Chemical Abstracts OCH,

o
Service Registry number (CAS #) of I
A-187 is 2530-83-8. Its CAS name Lo si-ocH,
in silane, trimethoxy (3- (‘)CH
(:xirgn);lmethox_y)pro&yl)-:d Its 3
chemical name 1s y-Glycidoxy- : . ot (A
propylmimethoxysilane. ¥Glycidoxypropyltrimethoxysilaie (A-187)

KEY WORDS: y-GLYCIDOXYPROPYLTRIMETHOXYSILANE. GLP.
GOOD LABORATORY PRACTICE. BRRC. A-187.
RESEARCH AND DEVELOPMENT
UNION CARBIDE CHEMICALS AND PLASTICS COMPANY INC.
SOUTH CHARLESTON, WEST VIRGINIA

e —
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. 'nusmsss counns:mm.

: —IHSCUSSION m dln &om dleanalym are summarized below.

NMRAMIM : MMMMM&MU&MS&MW:

o MMGN-WW
- imdicated ﬁmfuﬁe'ﬂmm pulses E:
) "Cﬁ‘?m'ﬂ‘g““ﬂ'mwm'bmm'&g Ismoduhx

mlnmmmmm $8-SLW-60 and -78 are shown in Figures
1-2. ‘The two spoctra are essentially identical. The chemical shifis and relative intensities
=3 for-A-187, with the strong methoxy hydrogen singlet at 3.6 ppm, the central

miethy! MMMMMyhmulnmlhemahykneWnslmuo.a
mﬁem-equivﬂemhydmmoﬁhemh lene;roupmlhemguz.”andz.‘nmﬂn
'uﬁubydm;enmhennguﬂBmudmeothummezhy t 10 the ether-type

- enaldng ‘aﬂlheudlyla: 3 Me&n!:eﬁq m:ﬂemmm&wm
' ,,mmmumumm»m

- The‘%(‘ﬂ)spwmfulhemnmp!smﬂnwnn 34. No unusual or un-
‘expected resonances are seen. The ;wbounppeun Oppm.&:mmah;m
.. bound to the ether oxygen are at 71.0 and 72.9 ppm; the methine carbon in the ring is &t pprs
~ the ring methylene carbon at 43.6 ppen; the central meth, between the other two methylenes is
8t 22.4 ppe; and the methylene bound to silicon is at 4.8 ppm and exhibits small 29Si savellites as
expected. These assignments are consistent with of similar which are collected
bySadderRmmhubuammM's Spect.” The spectna are totally consis-
thmmﬂumA-lanmmmmm

GCJMSAnAlyss Mmm@wmmm

data were collected in the UCC MS Skill Center using a Finnigan Q‘Io

mmhmﬁodbaﬂeﬂmwst”mmw 'l\e

mﬂyudsmvedbyinmuo.osm. uots onto DB-1 luycdmsheldumfud
minutes, and thea programmed 10 250°C at § degrees/minute. '$-6 show the EI rotal ioa
current chromatogram for “88-SLW-60" m'u&w-n'(mmmlonmsnoﬂ
mode, and mVz 60-560 in the Cl mode). The chromatograms are annotated wikth information based
on ETand Cl spectra. El and C1 spectra of the major component were consistent with tie swucture
of A-187. Tbemunpak(posabldomwman()li)eluun!mﬁvmof&emmxpaknm
isomer of the desired compound. co-cluting with the major

component.

GC Analyses A Hewlen-Packard 5700 gas chromawograph equi with a thermal con-

ductivity detector was nsed t0 analyze the Aliquots (1 puL) were

injected manually onto a 12" x 1/8” od. stainless steel columna con! 20% OV-101 on 60/30

mesh Chromosord W-HP. The oven tem memmda:lSO‘Clnd Sn was programmed to
320° at 8*/minute and held for 4 minutes. raw data are given in Table 1.

CONCLUSION NMR spectral data and mass spectral fragmentation data from the UCC Skill

centers indicate that the samples submitied for analysis are A-187. These
independent methods satisfy the amlym:al requirements for structural identification, as defined in
the sample protocol. Sample purities, measured by GC analyses, are at least 98%.

Final keport, GLP Study # 88-SLW-53 page20f 13
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ATTACHMENT 1 (Continued)
BUSINESS CONFIDENTIAL

ARCHIVES All raw data, documentation, records, protocols, samples and final reports
ol are being rewined at UCC's South Charleston, WV Technical Center as
lows:
raw data from NMR studies are in 770-127;
raw data from GC/MS studies are in 720-131;
protocols, notebook and other records are to be kept in the GLP archives;
the remainder of each sample is being kept in a locked GLP sample box in 770-329.

ACKNOWLEDGEMENTS  We would like to thank Jim Waggy for sample handling and
aration, Rich McDonie and Greg Richards for collecting the

GC/MS data, Kathy Canterbury for collecting the NMR dau and Larry Hawkins and Kevin
Buzzard at Sistersville for collecting the GC data.

NOTEBOOK REFERENCE: 88-SLW.53 and related pages

Confidentiality No claim of confidentiality is made for any information contained in this

study as it pertains to use by any government agencCy to which it is subimit-
ted. This document, however, is proprictary to Union Castiide Corporation (UCC) and is confi-
dential and trade secret information in all other countries and for all purposes other than those di-
rectly related to the purposes of the reviewing agency. Information contained in these studics
should not be reviewed, abstracted or used by persons other than the agency without the expressed
wrinten consent of UCC except as required to carry out statutory requirements.

GLP Compliance  This study was conducted 50 as o fully comply with the following GLP
standards:

TSCA 40 CFR Part792
FIFRA 40 CFR Part 160.

af»\ lffu)oﬂ(ﬁnv 3’/5/55

L. Wellons, Ph. D., Study Director

s . Yhornioon.  5/8/5

(7]
Amold M. Harrison, Ph. D., NMR Skill Center date

Cor e STE/ 70

Philip C. Pfice, Ph. D., MS Skill Center 7 date

SLW/AMH/PCP
Date Srudy inidated: September 20, 1989
Manuscript date (Date Study completed): April 25, 1990
Auachments: 1 Table

6 Figures

Sample Protocol

QAU statement
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< Table 1 ;'-qurcwd?mlognrphic; Analyses of 88-SLW-60 and -78 (A-187)

_ Compoment _ Retestion  $8.SLW.60 88.SLW-" 3
mame time. nin. la , z.a 7 1st 2ed

10 148 143 136 a3
23 - 028 - 033 ad ad
30 od ad 075 081

33 o ad 179 .188

102 759 766 847 848

1.7 98762  98.725 98350 98327

.303 333 413 425

Explanation of acronyms and component names

o
AGE- 114 ,
(i, givcks y,:;;) N QLU=

AGE isomer
0 /
- (trans-propeny! glycidyl ether) - 114 mw
| Q/\o

o

AGE isomer
(cis-propenyl glycidyl ether) - 114 mw R e N \

products - Q ocH,
@ painr o haseromen) Q/\o’\l—sg—c“ocu,

| . Q OCH,
A-187 - 236 mw Q/\ l,_
¥-Glycidoxypropylrimethoxysilane 0 "si OH:H’

Final Report, GLP Study # 88-SLW-53 pagedof 13
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Figure 1 — 'H NMR Spectrum of 88-SLW-60 (A-187)
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Figure S — Capillary GC/MS RIC of 88-SLW-60 (A-187)
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APPENDIX 1 88-SLW.53 Protocol

Final Report, GLF Study ¥ 88-SLW-53

et PROTOCOL

UNION CARBIDE CORP GOOUD LABORATORY PRACTICE STUDY
Tachnical Cemer
P. O. Box §361, South Charleston, WV 25303

e UCC ORGANOFUNCTIONAL S'LANE A-187

purpose ANALYTICAL CHARACTERIZATION OF SAMPLE(S) FOR
TOXICOLOGY STUDIES AT BUSHY RUN RESEARCH CENTER

study number £3-SLW-53
sponsor SPECIALITY CHEMICALS DIVISION
UNION CARBIDE CORPORATION
39 Old Ridgebury Road,
Daabury, Conn. 06817-0001
resting facility UCC Technical Center,
So. Chas., WV 25303 (Lecation 511)
Propoed Starting Date: September 21, 1989
Proprssed Completion Date: February 1, 1990
Estraated Date of Final Report: March 1, 1990
Reviewed and Approved by:

Urion Carbide Corporation: M% l/{ ”‘h—‘d&/b/ £

Stephen . Wellans, Ph. D.
Good ubonwy Practices/Study Director

ort»wu § “‘m RY/ I3

{_i;s L. Hansen, Pb. D. date
Laboratory Practices/Quality Asswance

Sponsor E?'Z'—} ZZ‘\A/ L2l rle?
William F. Gorham, Ph. D. date

Product Safety Director
Specialicy Chemicals Division

Hance
This study will be perfoumed in ce—nplunee with the fodowing stawddy
Good Laboratory Pncurx Regulat-ns TSCA, 40CFR, Pant 792 anc
FIFRA, 40CFR, Pan 160.

The UCC Technical Center assures compliance of generally acepted good
laboratory practices.

Page 1ol 2
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BUSINESS CONFIDENTIAL
APPENDIX 1 88-SLW-53-Protocol continued

Alzation of Design -

Aherations w this protocel may be made as the study progresses. No in
Do o Sponaue 2 ot the specific writca st o consentof e
' I the cvent that the Sponsor authorizes a prosocol change verball . such change
will be honored, m.nmmuwiqormsn{unm
such verbal change with a wrinen verification.

rummm.wuwmnmﬁadumu
2000 a3 possitle, and wrinea verification &Mgwiﬂbeﬁemﬂiﬁtydm

Study Dwrecor. All protocol changes will be signed the Stady Director and the Spoasir
OF represenative.

T Subsance No. 1 (R2-SLW-600 and -78)

Product Name uee jonal Silane A-187
Source BRRC #5143 Lot # 1110 341E - UCC, Sisersville, WV
UCK, Sisteryville, WV

BRRC & 51-513B; Loa @ 11170H061289 -

CAS Regiswy No.  2530-83-8
aon

. Snviv Decion

‘The test substance willl be characeeriaed by:
. varification of identity by proton- and carbon-NMR
. m&wmﬂqmnwﬂh-ﬁeu
. Mm:u:m:m ified and a0lwvSor
¥ : preses
Reconts

Al raw data, reports and s sample of test substance from this study will be ret-ined
at Location 311 for at least 10 afier completion of the ssudy. Prior 10 discarding any
of the above data or Spoasor will be contactd and given the option of
obtaining it or smanging mm All data and samples will remain the sole
property of the Sponsor and can be from Location 511 at the Sponsor’s
discretion,

Repm

Am:mﬁnuwmnrkmn-mmmmul
completion of the i is report will be a compreheasive report which will include
.Iﬂ'mfumlﬁulmssayl;'; ide 3 complete and accurate description and evaluation of
the analysis. A draft of the final report may de submitied 10 the BRRC for review. The
final repoc will be audited by the Quaiity Assarance Unit and will contain a signed quality
ASSUTANCE Slaterment.

Final Report, GLP Study # 88-SLW-53 pape 120113
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AITACHMENT 1 (Continued)
UCC BUSINESS CONFIDENTIAL

QAU STATEMENT

Quality Assurance Unit Study Inspection Summary

Test Substance: +GLYCIDOXYPROPYLTRIMETHOXYSILANE
(UCC ORGANOFUNCTIONAL SILANE A-187)

Study No.: 88-SLW-53
Swdy Director: Stephen L. Wellons, Ph.D.
The Quality Assurance Unit of the Union Carbide Technical Center conducted the
inspections listed below and reported the results to the study director and management on

the date indicated. It is the practice of this Quality Assurance Unit to report the results o
both the study directcr and management.

Inspection Date QAU Reporn Issued
D Tvpe To Swdy Director  To Management

Dec. 11, 1689 Protocol Compliance Dec. 11, 1989 Dec. 11, 1989
Review

Mar. 9, 1990 Laboratory Compliance Apr. 11, 1990 Apr. 11,1990
Review :

May 10, 1990 Final Repont May 10, 1990 May 10, 1990
Compliance Review

\A&MO&— [ (/g Lma._. \5//0/00

Denise L. Johnsen, QAU Representative  (Date)
Good Laboratory Practices/Quality Assurance

Final Report, GLP Study # 88-SLW-53 page 13 of 13




APPENDIX 2
Developmental Toxicity Dose-Range Finding Study and Developmental Toxicity
Evaluation Study of Union Carbide® Organofunctional Silane A-187
Administered by Cavage to Fischer 344 Rats
Individual In-Life Maternal Data

Clinical Observation Abbreviations:

EYBS = Both Eyes, EYL = Left Eye, EYR = Right Eye

(e pages)
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