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Representing the Color Pigments Industry SUITE 22, 208 NORTH WASHINGTON STREET

June 25, 1987 Malt-g Adcrees:
+.). BOX 20838, ALEXANDRIA, VA. 2320-1839

)74
G ]
| FIL=0FZN 0045972
¥s. Rgoberta Wedge o~ [ - ' é"
Staif Scientist | Ry W 1.8%
Dynamac Corporation , & i g : B VWS
11149 Rockviiie Pike R )

Rockville, Maryland 20852 €4948A30174

Re: {.I. Yzllow Pigmernt £3

Dear Ms. Wedge:

[9% ]

I am pleased to respond toc vour letter uor M2y 2, 1986%
requesting information with respect to C.I. Pigment Yellow 52.
This response is being made on behalf of the Metazl Oxides :'nd
Ceramic Colors Committee (the "Committee"; of <he Dry Color
Manufacturers' Association (the "DCMA"). It is our understanding
that your request was made in comnection with your preparatiop
of a revised Information Review on the cempcund, on behalf of
the TSCA Interagency Testing Ccmmittee.

The Dry Color Manufacturers' Association is an industry
trade association representing small, medium and large pigment
color manufacturers thrcughout the United States and Canada,
accounting for approximately 95% of the production of color
pigments in this country. Foreign pigment manufacturers with
sales in the United States and Canada and suppliers of intermediates
to the pigments industry are also members of the Association.
The Committee is composed of companies, botk members and non-members
of DCMA, with an interest in a class of inorganic pigments which
includes C.1I. Pigment Yellow 53.

In an attempt to respond to your inquiry, the Committee
conducted a thorough sursvey of its membership requesting the
types of information you specified in your lette. of May 2,
1986. The time necessary to prepare such a survey, have it
approved by the DCMA structure, obtain responses {rom Committee
members, compile the responses and prepare thi._ letier is far
greater than the time necessary for individual companies to
respond. However, this letter Lus the benefit of presenti~-g
the response of the bulk of the producers of the compound, and
the information provided in this manner bas no need to be declared
confidential.

Enclosed is a copy of the questionnaire which was forwardecd
to members of the Committee. 7Ten responses were received, with
seven companies providing information of significance in prepariag
this letter. We regard this as representing the entire United
States based involvement with this compound. In this respect,
wes regard the information with respect to preoduction, imports
and worker exposure to be of greater reliability than that contained
in the March 7, 1985 working draft of the Information Review.
Our findings on these and other information requests made in
your letter of May 2, 1986 are set forth below.
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For the five-year period from 1981 to i985, inclusive,

1‘“*7th¢”éﬁibinea totel of productioz and impor:s yearly, reported

to tirc DCMA, never saceeded 2.5 million sounds of C.1. Pigment

Yellow 53. During this period, the proportion of pounis importcd

to tetal pouads has moved from approximaitely one-hal: io two-thirds.
Moreover, the yearly production of C.I. Pigment Yellow 53 has

never been more than 1.100,000 pounds during the period. It

ghould be noted that there has been approximnately a 4% average
annual increase ia totul combined production and imports during

the period, but that the total stil: remains below 2.5 million
pounds of combined production and imports, yearly.

It is understood that the information contained in the
draft Information Review, dated March 7, 1986, with respect
to production, was derived from publiec sources, particularly
the TSCA Inventory. We understand that the method of compilation
of the TSCA Inventory information results in the evailability
of a broad bracket of possibie production levels. From the
information received by the DCMA, we believe that it is very
safe to say that production and imoorts, ccubined, are below
the lower limit set forth in the draft Informaiicon Review on
page 2. It should be noted that the actual domestic production
currently is approximately one million pounds, yearly.

Similarly, we believe that workplace exposure information
contained in the uraft Information Review may be high. The
data provided to the DCMA indicates that the adjusted total
of full person-year exposures in the domestic production of
C.I. Pigment Yellow 53 is approximately ten people. Even aliowing
for significant multiplicatior of exposures downstream, we believe
that the estimates in the draft Information Review could not
result from the production, imiort and produviticn-esposure data
provided to the DCMA.

Information on personal, administrative and engineering
controls shows that companies involved in production and imports
currcutly engage in a number of pProtective activities designeg
to minimtze the employee exposure to dust. It should be noted
that the product is very stable and that any r~elsase would be
as a dust. Protective procedures include the use in the workplace
of NIOSH approved respirators for dusts and mists, protective
goggles or safety glasses, safety uniforms and cloves; local
exhaust or other means to minimize dust €exposure, ai:d, in some
cases, end of shift on-site showers. This information generally
coincides with the data set forth on pag 3 of the draft Information
Review, reflecting details obatined irom one company. The DCMA
believes that this type of protection is standard in the industry,
reflecting a general use of "stzate-of-the-art" equipmenrt .
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The information available with respect tc ccncentiation
levels of workplace exposures to reactants used in production
of C.I. Pigmont Yell-x 53 demconstrates that all such axposures
are less than thos: recommencded by the ACGIH ac a volantazry
standard in 1385, as set forth in the draft Ii/-rmation he-iew.
Howcver, -t is difficult to te mcre precise thia this with reupect
to specitic exposur:3, since the data provided to DCMA by respoi.ding
companies dces mot iend itself to cowmpilation and sumeralization.
However, it is safe to say that AUG(H limiis are being mec and
that laveis are bheing reduced over time.

We arc very pleased to report that our survey bas identified
several unpublished stucies, waich are publicly avaiizble.
Indeed, in some cases more than oge respoanding company provided
a copy of the same study. Erclosed are copies of tas following:

13 February 14, 1833 study by Rosnei-Hixson Lahoratories
for Shevwin-¥iliiams Company, with respect to oral toxicity
and eye apnd skis irr:taticrn.

2) Marcin, 1872 study by the Department cof Pharmacclogy

of Tokyo Medical College, 2ctitled "Pnarmacclogical Studies
of 'Titani Yellow' With Regards To Its Toxicity."”

3) March, 1977 study by Duke Laboratories for Ferro Corpo-
ratica, with respect to actue orzl toxicity.

4) September 22, 19282 study dore privately by TiBA-GEIGY
Ltd., entitled "Acute Oral LD5C in the Rat."

5) December 22, 1982 study done privately by CIR4.GEIGY
Lt., entitled "Acute Eye Irritation Study in the Rabbit."

6) December 22, 1982 study done privately by CIBA-GEIGY
Ltd., entitled "Acute Skin Irritation Study in the Rabbit."

Further infor- ation can be cbtained from the waterial safety
data sheets of companies which participated in the DCMA survey.
Representative examrles of company ¢5DS's for C.I. Figaent Vellow
55 products are enclosed from the folleowing seven companies:

- BASF Corporaticro

CIBA-GEIGY Curporation
Ferro Corportion
Warshaw/Fiitrol Partner:hip
Moba; Chemical Corporation

SCM Corgoration

The Shepherd Color Company
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SR le greatly appreciate the opportunity which you have proviccd
-to the DCMA to compile and submit this information on a voluntary
-bagis. We trust that this infermaiion will prove helpful in

preparaticn of i revised Information Review, which we weuld

appreciate receiving whea it becomes availabie.

"YV yoyxs,

. Lavrenc¢ Robiason
Executive Vice President

adt

Enclosures




Please 3ubmit this informatisa in confidentiality

Harold F. Pii:ipatrick. T3g.
Fitipatrick & Ic=sels

90 West 3$0th s:ic=ct

F.0. Box 1227

Bayonne, Nav Jersey 07002

(Signature)

Title

Ccmpany




September 12, 1986

T0: Members, Hetal.Oxides and Ceramic
Colors Committee - Return by October 1, 1986

SLBJECT: Information Survey with respect to
C.I. Pigment Yellow 53

As determined by the Committee, the DCMA has under-
taken to provide this survey to members of the Committee in
order to obtain certain information with respect to the pro-
duction of C.I. Pigment Yellow 53, most commonly known as
nickel antimony titanate, (the "Subject Pigment®™). The survey
which follows is intended to provide the Committee with informa-

tion which will permit us to prepare a response to Dynamac Cor-

poration, a contractor compiling information on behalf of the

TSCA Interagency Testing Committee.

The purpose of the compilation of this information
is to respond to certain questions which Dynamac and the ITC
must address in considering whether C.I. Pigment Yellow 53
should be listed for further study. Enclosed for your im-
mediate reference is a copy of the most recent draft of the
Information Review, dated March 7?7, 1986, prepared to reflect
the information which Dynamac has accuunlat;d. We are seek-
ing additional information to supplement the information
generated by Dynamac. Generally, the type cof infeormation

we are seeking is as follows:




FIUductioun , 1WMPUIT and process data.
Unpublished toxicity data.

Published toxicity data not listed in March 7, 1986
Information Review by DYNAMAC.

Occupational exposure data.

Use information, including technical literature
and material safety data sheets.

Environmental data.
This questionnaire has been designed toc provide a
simple way to respond tc our request. Two copies are being
forwarded to each member of the Committee, so that one copy

can be completed and returned. You will note that this com-

pleted questionnaire should be returned directly to Harold

F. Fitzpatrick, Esq., DCMA General Counsel, who will compile
21l data. All individual responses will be held in strict
confidence and will be destroyed after compilation. Confi-
dential information will nc:t be disclosed, even in compiled
form, unless there are sufficient responses to permit the
preparation of information which will screen individual in-
formation provided, Counsel wil) prepare a draft submission
to Dynamac and the ITC for review by the Committee.

We would appreciate your participation in this
survey. A response on or before October 1, 1986 would be
extremely helpful. There is no obligation to participate,
but failure to obtain sufficient responses will preciude the
Committee from providing a mearingful response. Any ques-
tions or comments which you may have with respect to re-~
sponses to the survey should be directed to Harold Fitzpatrick

at (201) 339-4000.




ALL RESFONSES BELOW ARE INTENCED TO BE LIMITED TO INFORMATION
#ITH RESPECT TO C.I. PIGMENT YELLOW 53 (CAS No. 8007-18-9)

PLEASE INDICATE ANY DEVIATIONS FROM THIS IN THE COMMENTS

"SECTION AT THE END OF THIS SURVEY.

PRCDUCTICN
Please indicate the total amount of
the Subject Pigment manufactured for

sale or use for the following calendar
years:

1981 pounds

1982 pounds

1983 pounds

1984 pounds

1985 pounds

If chere is any substantial deviation for
1986 to date, please describe

IMPORT DATA

Please provide the same information as
for production above, with respect to
imports for sale or use.

1981 pounds
1982 pounds
1983 pounds

1984 pounds
198S , ’ pounds




Do you have any unpublished toxicity data? / / Yes.
/_/ Nwo.
I1f so, we would appreciate your providing it to the General
Counsel in confidentiality. He will review it and determine

if it can be legally compiled into the Committee submission.
Individual company data will not be revealed or submitted.

PUBLISHED TOXICITY DATA

Please list below any published studies, reports, etc., of which
you are aware that are not listed in the most recent draf+ of
the Information Review, dated March 7, 1986, prepared to reflect
“he information which DYNAMAC has accumulated. For your reference,
see enclosed copy of said Information Review,

OCCUPATIONAL EXPOSURE DATA

Again, information on individual company occupational exposure
data will only be used for compilation. If you choose to respond,
please indicate:

Number of workers exposed
(adjusted for partial exposures
to full man-year exposures)

Please provide any information you may have on concentration
levels:

Please describe any personal, administrative and engineering
controls used:




USE_INTOMMATICON

, The ITC is l.alcrested in obtaining copies of technical
literature and mater;-l safety data sheets from each individual
preducer of the Subjecst Pigmert., <rdinarily, this type of
information is ln the public dernain, and companies have ao
concern witn respect uo confidentiality. Jowaver, because
this information wmay he ma?e available to the Federal
Government for requistoury curposes, you should e cquided
accordingly before subnitting any materials. Ay technical
information and material safety Qata sheets provided should
be forwarded witr the response to this gquestionnaire to the
DCMA General Counsel. e wiil review thc material submitted
for compatibility witi: the submissic.a and for aspects of
competition 2r comratibility. Material which passes these
tests will be submi*ted to the 17C.

Please list ciow any material wnich you are submitting

and any restriction:s which vau may impose on their submission

to ITC.




Please provide a narrat:ve paragraph indicating
information such as:
fraction released to the ervironment
route of environmental entry

environmental reactions/degradation rates
and concentrations

ecotoxicity data

If you have no such information available, please

so indicate:




MATERIAI. SAFETY BASF Corporation Chemicals Division

"0 Churry Nt ned. Pursippesy. Bow Jorsey G7004, BN 3833008
HNIS: Mt PO RO

‘TRADE m nwﬂu- Yellew K 1010
CHEMICAL NAME: Nicke! Antisony Titanium Ys)lew Rutile

SYNONYMS: Nixture of Pigaent FORMULA: (Ti.Ni.5»
Yelleu 83; C.1. 77788 o2

CNEMICAL FAMILY: lnergenic Pigment

8007-18-9
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PLASH POINT (TEST METWNOD): WA
FLABMBILITY LINITS IN AIR (% Y VOL) LOWER: WA

EXTINRIISHING Use weter tep. fu-. 02 or @ry chamical axtinguishi
WMo wedia. b -y e re

SPECIAL Firefighters sheuld be equipped with self-centained
FIREFIENTING sresthing spperatus andl turnsut geer.




TOXICOLOGICAL TEST DATA:
SICOTANT Yollew K 1010
Rat, Oral LDBO

9-
Radit, Skin Non-irritating
fRabbit, Eyes Non-irritating

EFFECTS OF OVEREXPOSURE:
Contact vith eyes and skin results in irritation.
Ingestion may result in gastric disturbances.
Inhalation of dust may irritate the resptratory tract.

Chronic inhalation overexposure to nickel compounds may result in bronchitis
or lung fibrosis. Overexposure to nicke! compounds has caused kidney, liver
and thyroid effects in animals.

FIRST AID PROCEDURES:

Eyes--Flush eyes with flowing vater for at least 15 minutes.
It irritation develops, consult a physictan.
Skin--Wash affected skin areas thoroughly with soap and water.
Ramove and lsunder cuntaminated clething before reuss.
I¢# irritation develops, consult a physician.
Ingestion--1f swallowed, dilute with water and induce vomtiting.
Get temediate medical attention.
Naver give fluids or induce vomiting if victim is unconscious or
having convuisions.
Inhalation--If inhaled, move to fresh air.
Aid in breathing, if necessary, and get medical attention.

commons TO AVOID: N/A

CHEMICAL INCOMPATIBILITY: N/A

HAZARDOUS DECOMPOSITION PRODUCTS: N/A

HAZARDOUS POLYMERIZATION  Doss not occur
CONDITIONS TO AVOID: N/A

Y PROTECTION:
MSHA-approved dust respirator as necessary.

EYE PROTECTION: Soggles.

PROTECTNE CLOTHNC.. Gloves, coveralls. apron and boots as necessary to
t skin contact.

Wrﬁn—mh.

OTHER y/a

o 93 10788 PAGE- 20F 4




RARSHAV/FILTROL
MATERIAL SAFETY DATA SHEET METEOR Bright Yellow 8320

- SECTION 1 -« IDENTIFICATION ewmsmasmecm

SUPPLIER'S NAME Harshaw/Filtrol Partoership EMERGENCY TELEPHONE 216/292-9200

ADDRESS 30100 Chagria Blvd. CHEMICAL NAME Nickel Anti.ony
Cleveland, Ohio #4124 Titacium Yellowv Rutile;
C.1. Pigment Yellow $3

CAS No. 8007-18-9

U.N. No. Not applicable FORMULA C.I. 77788
D.O0.T. CLASSIFICATION Not regulated

SECTION 1I -- RAZARDOUS INGREDIENTS OF MIXTURES

Materisl or Cosponeat 2 Thresbhold Limit Value
Not applicable

SECTION III -- PHYSICAL DAJA
BOILING POINT Not applicadle MELTING POINT Not applicable
SPECIFIC GRAVITY (H;0=1) 4.6 VAPOR PRESSURE Not applicable
VAPOR DENSITY (Air=1) Not applicadle SOLUBILITY IN H20 (% by Wt.) Iamsoluble

%_VOLATILES BY VOLWME No: spplicabdle EVAPORATION RATE (Butyl Acetatexl)
Not applicadble

APPEARANCE AND ODOR Fine yellow powder; odorless
SECTION IV ~-- FIRE AND EXPLOSION DATA

Not a fire or explosion bhazard.

S —— SECTION V == HEALTR RAZARD DATA

THRESHOLD LIMIT VALUE
0.5 -.I-’ 28 SO (TWA), 1 ag/a® as Ni (TWA)(ACGIN,1985/86). These values

may oot be applicable as the constituents are homogenecusly and ionically inter-
diffused to form a crystalline matrix of rutile.

EFFECTS OF OVEREXPOSURE

Although industrial handliag of this product has been good, the toxicological
properties have not been fully investigated. Prolonged or repeated contact may cause
irritation to eyes, skin or respiratory tract.

Chronic: The NTP and IARC list nickel and certaia nickel compounds as causing
respiratory cancer in anisals and bumans. The specific aickel compounds causing
cascer in humans have not been identified. This product ia mot identified in the
groups of nickel compounds thought to cause cancer in animals c¢r bhumans.

EMERGENCY AND FIRST AID PROCEDURES
Sre and Skin comtact: Immediately flush eyes with wvater to remove particles. Call »

pbysicisn if irritation develops. Wash skia with soap and water.
Jobalation: Remove te fresh air. If dreathing is difficult, give oxygea. Call

s physician.




== SRS SEE5/e = SiCTion VI == REACTIVITY DATA e mmmmmmm CODE: S41<702 wein

.

CONDITIONS CONTRIBUTING TO INSTABILITY None expectes
e L TSRS TVNATO SV ANSIABRILIIY

INCOMPATIBILITY Noge expected
RAZARDOUS DECOMPOSITION PRODUCTS Nooe expected
S0LALVUS VLU U1 11UN PRODUCTS

SECTION VII -- SPILL OR LEAX PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Contain spillage and $Coop up or vacuum. Avoid dusting. Notification of the National
Response Center (800/424-8802) B3y be required. Refer to EPA, DOT and applicable
state aod local regulations for curreat response information.

It is recommended that each user establish 3 spill preveation, control and
countermeasure plas (SPCC). Such plan should include procedures applicable to proper
storage, cootrol and clean-up of spills, including reuse or disposal as appropriate

(see vaste disposal method, below).

WASTE DISPOSAL METHOD Federal, state and local dispesal laws and regulations will
determine the proper waste disposal procedure. All waste materials should be reviewed
to determine the applicable hazards (testing may bde necessary). Disposal requirements
are dependent on the hazard classification and will vary by location and the type of
disposal selected. Some waste material are amenable to recycle/reuse.

SECTION VIII -- PROTECTIVE EQUIPMENT

VENTILATION General; local exhaust ventilation as pecessary to control dust.

PERSONAL PROTECTIVE EQUIPMENT Chemical goggles.
Gloves

A NIOSH/MSHA approved respirator as necessary

SECTION IX -- SPECIAL PRECAUTIONS

Avoid breathing dust.

Use with adequate ventilationm.

Keep container closed.

Avoid Comtact with eyes, skin and clothing.
Wash thoroughiy after handling.

Keep avay from food and feed products.

SECTION X -~ PERSONNEL SAMPLING PROCEDURE

For metallic components: Refer to NIOSH Manual of Analytical Methods, 3rd Edition,
Volume 1, Method 7300.

Information presented berein has been compiled from sources considered to be dependable
and is accurate and relisble to the best of our knowledge and belief but is not guaran-
teed teo be so. Since conditions of use are beyond our coatrol, we make no warranties,
expressed or implied, except those that may be contained in our written contract of

sale or acknowledgement.

DATE: 04/15/86 CODE: 541-702
PRODUCT: METEOR Bright Yellow £320




,ii CONFORATION
089 SARY B6en gYNQEY
P 0 80xn 0380
SLEVELAMD On:0 s410"
TELIPNONE (218) 04t 3880
TELER DR-OV08

COLOR MATERIAL SAFETY DATA SHEET

SECTION | PRODUCT IDENTIFICATION
TRADE NAME AND SYNONYMS V-9400 Nickel Titanate Yellow

M NAM Y
CHEMICAL NAME AND SYNONYMS Nickel Antimony Titaniur Yellow Rutile

C.1. Pigment Yellow #53

CHEMICAL FAMILY Inorganic Pigment TSCA INVENTORY CAS # 8007-18-9

CHREMICAL FORMULA (Ti,Ni.Sb)02 C.1. #77788

SECTION I HAZARDOUS INGREDIENTS

TLV 3 ESTABLISHED OS=A
wg/M PEL (Units)

PAINCICAL HAZARDCUS COMPCUNENT(S)

Antimony Compound as Sb 0.5 0.5/mg/M°

This pigment is fc—wed by high temperature calcination. Therefore, it does not
pecessarily have any of the properties of its component oxides or metals.

SEC ION 1! PHYSICAL DATA
[OOILING POINT Not Applicabdle VAPOR PRESSURE Not Applicadble

MELTING POINT Not Applicadle VAPOR DENSITY Not Applicadble
SPECIFIC GRAVITY (H,0=1) EVAPORATION Not Applicable

SOLUBILITY IN WATER Negligidte VOLATILE Not Applicadle

Eananct Yellow Odorless Powder

SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT Not EXTINGUISHING Not FLAMMABLE ot
METHOD USED Apolicable MEDIA Fiammabie | (EXPLOSIVE) LIMITE Applicadble

- s SPECIAL FIRE FIGHTING ,
PROCEDURES None Reauired
UNUSUAL FIRE AND —
EXPLOSION HAZARDS




SECTION V HEALTH HAZARD DATA

HEALTH HAZARD DATA

PRINCIPAL ROUTES
OF ABSORPTION

Oral rat LDSO greater than 10gm/Kg dody wt. non-toxic.

SKIN AND EYE

IRRITATION As Nuisance Dust

inhaiation § ingestion

RELEVANT SYMPTOMS
OF EXPOSURE

Oust from product Mmay Cause «ntation of the respiratory system, or
Nausea or metallic taste in Ihe mouth.

EFFECTS OF
CHRONIC EXPOSURE

Prolonged exposure O dust may iead o pulmonary problems.

EMERGENCY
AND FIRST AID
PROCEOURES

Skin - wash off contamination with 302p and water.
Eyes- flush immediately with clean water and call ophthalmologist. 4%:
Ingestion - for excessive ingestion drink water or milk.Call a phyiici

SECTION VI REACTIVITY DATA

TO INSTABILITY

CONDITIONS CONTRIBUTING

CONDITIONS CONTRIBUTING
TO HAZARDOUS POLYMERIZATION Will Not Oczur

Stable

INCOMPATIBILITY
(Materials to Avoid)

None

PRODUCTS

HAZARDOUS DECOMPOSITION

None

SECTION VII SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN
CASE MATERIAL IS
RELEASED OR SPILLED

Uncontamirated material may be scocced up for use. If contam.nated. scocp

Or vacuum into a receptac'e for dispesal.

WASTE DISPOSAL
METHOD

Use as landfill in accordance with local State. anc ‘eceral regulation.

SECTION VIl SPECIAL PROTECTION INFORMATION

VENTILATION
REQUIREMENTS

Suitabie for dusts not more toxic than lead.

PR
EY

PMENT

OTECTIVE EQUI
E Protect against dust particles.

MECHANICAL (GENERAL)

GLOVES Work gloves (cotton)

Vent dust to collector.

SPECIAL

RESFIRAT

OSHA approved for dust

W o
VT

OTHER PROTECTIVE
EQUIPMENT

Wear appropriate. clean, protective clothing, such as. but not limited to
coveralls, smocks, aprons, gioves, shoes and/or hats.

SECTION IX SPECIAL PRECAUTIONS

PRECAUTIONS TO 8€
TAKEN IN HANDLING
AND STORAGE

Protect containers against physical damage. Store in dry area away from feed
and food products. Avoid making dust. Do not inhale dust. Do not ingest. Wash
hands, forearms, face and neck before eating. drinking, smcking or applying cosmetics.

— " HA iaied?
NPT o WARC Monagriphs? NO OSHA Reguia NO

April 1986

Signature

“The

10052-2/98

Date

38 OF i

nformation herein is given in £20d faith but no warranty,

L

“ESSENTIALLY SIMILAR" 1O “~aMm OSHA-20




: oet.uso INJURY. S
SIGNS AND svupmns OF EXPOSURE- S

NONE KXNOWN
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE.
- "NONE KNOWN.
EMERGENCY AND FIRST AID PROCEDURES-EYES:
IMMEDTATELY FLUSH EYES WITH WATER FOR AT LEAST 15 MINUTES.
CALL A PHYSICIAN,
EMERGENCY AND FIRST AID PROCEDURES-SKIN:
WASH WITH MILD SOAP AND WATER. CALL A PHYSICIAN.
EMERGENCY AND FIRST AID PROCEDURES-INGESTION:
IF CONSCIOUS, GIVE LARGE QUANTITIES OF WATER OR MILK.
INDUCE VOMITING. CALL A PHYSICIAN.
EMERGENCY AND FIRST AID PROCEDURES-INHALATION:
REMOVE TO FKESH AIR. CALL A PHYSICIAN.

SECTION VII-SPILL OR LEAK PROCEDURES

SPILL PROCEDURES:
SWEEP OR VACUUM AND PLACE INTO CLOSABLE CONTAINER FOR
DISPOSAL. WEAR PROTECTIVE EQUIPMENT SPECIFIED BELOW.
WASTE DISPOSAL METHODS:
DISPOSE IN ACCORDANCE WI!TH FEDERAL, STATE AND LOCAL

REGULATIONS.
SECTION VIII-SPECIAL PROTECTION INFORMATION

VENTILATION:

USE LOCAL EXHAUST.
PROTECTIVE GLOVES:

RECOMMENDED.
EYE PROTECTION:

PROTECT FROM DUST PARTICLES.
RESPIRATORY BPROTECTION,

USE NIOSH APPROVED DUST MASK.

SECTION IX-SPECIAL PRECAUTIONS

HANDLING. SHIPPING AND STORING PRECAUTIONS:
IN ACCORDANCE WITH GOOD INDUSTRIAL PRACTICE, HANDLE WITH
CARE AND AVOID UNNECESSARY PERSONAL CONTACT.
WASH THOROUGHLY AFTER HANDLING AND BEFORE EATING, DRINKING,
OR USING TOBACCO PRODUCTS.
USE WITH ADEQUATE, LOCALIZED VENTILATION.
WEAR NIOSH APPROVED DUST RESPIRATOR FOR POTENTIALLY DUSTY
HANDLING OPERATIONS.
FOR INDUSTRIAL USE ONLY.




ISSUE DATE: 11/12/85 REVISION: 04
FOR FURTHER HEALTH/SAFETY INFORMATION, CONTACT : ALAN SCHENKEL

FOR TECHNICAL INFORMATION CONTACT YOUR TECHNICAL SALES REPRESENTATIVE.

THE INFORMATION AND RECOMMENDATIGONS CONTAINED HEREIN ARE BASED UPON
DATA BELIEVED TO BE CORRECT. HOWEVER, NO GUARANTEE OR WARRANTY OF ANY
KIND EXPRESSED OR IMPLIED IS MADE WITH RESPECT TO THE INFORMATION

CONTAINED HEREIN.

10401 YELLOW




©  MATERIAL SAFETY DATA SHEET

~ CIBA-GEIGY CORPORATION EMERGENCY PHONE NUMBERS:

- PLASTICS & ADDITIVES DIVISION SAFETY/HEALTH: (914) 347-4700
THREE SKYLINE DRIVE AFTER HOURS : (800) 334-9481
HAWTHORNE, NEW YORK 10532

SECTION I-IDENTITY INFORMATION

IDENTITY (TRADENAME): 10401 YELLOW

FAMI Y /CHEMICAL NAME:

¥sCKEL ANTIMONY TITANIUM YELLOW RUTILE
PRCJOUCT TYPE:

INCRGANIC PIGMENT

HAZARD STATEMENT :
AR AR R &R R R AR AR R AR R AR AR R KRR RA AR K

THIS MATERIAL SAFETY DATA SHEET (MSDS) HAS BEEN
PREPARED IN COMPLIANCE WITH THE FEDERAL OSHA HAZARD
COMMUNICATION STANDARD 29 CFR 1910.1200.

THIS PRODUCT IS NOT CONSIDERED TO BE A HAZARDOUS

CHEMICAL UNDER THAT STANDARD.
R A A AR R AR AR R R AR R R R AR R R R R R R R K &

SECTION II1-HAZARDOUS INGREDIENTS

SPECIFIC CHEMICAL NAME:
NOTE! ALTHOUGH THIS PRODUCT CONTAINS INGREDIENTS(S) LiSTED
BY OSHA AND/OR ACGIH, OUR HEALTH HAZARD EVALUATION CONCLUDED
THAT, BASED ON THE NATURE OF THE PRODUCT AND DATA ON SIMILAR
PRODUCTS, THE EXPECTED HAZARDS DO NOT EXIST. THIS PIGMENT
BELONGS TO THE MIXED METAL OXIDE INORGANIC PIGMENT CLASS.
PIGMENTS OF THIS CLASS ARE THE RESULT OF HIGR TEMPERATURE
CALCINATION. ALTHOUGR THEY CONSIST OF METAL ATOMS AND
OXYGEN ATOMS ARRANGED IN UNIQUE CRYSTAL STRUCTURES, THEIR
TOXICOLOGICAL PROPERTIES ARE NOT CONSIDERED TO BE THOSE OF
EITHER THE METAL OR THE METAL OXIDES. THEY ARE MAN-MADE
MINERALS WHICH CLOSELY DUPLICATE THE PROPERTIES OF THEIR

NATURAL COUNTERPARTS.

COMMON NAME: NICKEL, INSOLUBLE COMPOUNDS AS (NI)
OSHA PEL: NONE
ACGIH TLV: 1.0 MG NICKEL/CU. M. AIR TLV

COMMON NAME: ANTIMONY COMPOUNDS AS (SB)
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OSHA PEL: 0.5 MG ANTIMONY/CU. M. AIR TWA
ACGIH TLV: 0.5 MG ANTIMONY/CU. M. AIR TWA

SECTION 1II-PHYSICAL DATA

APPEARANCE AND ODOR:
YELLOW POWNER, ODORLESS
MELTING POINT:
NOT AVAILABLE
DECOCMPOSITION TEMPERATURE:
NOT AVAILABLE
PERCENT VOLATILE:
-o-
SOLUBILITY IN WATER:
NEGLIGIBLE
SPECIFIC GRAVITY:
>1 (H20 - 1)

SECTION IV-FIRE AND EXPLOSICN HAZARD DATA

FLASH POINT:
NON-FLAMMABLE

EXTINGUISHING MEDIA:
WATER.

FIRE FIGHTING PROCEDURES-SPECIAL:
NONE REQUIRED.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
NC UNUSUAL HAZARDS.

SECTION V-REACTIVITY DATA

STABILITY:
STABLE

HAZARDOUS .JULYMERIZATION:
WILL NOT OCCUR.

SECTION VI-HEALTH HAZARD DATA

PRIMARY ROUTES OF EXPOSURE:
INHALATION.
ORAL LD50:
NOT AVAILABLE
SKIN IRR.TATION:
NOT AVAILABLE
EYE IRRITATION:
NOT AVAILABLE
INHALATION LCSO:
NOT AVAILABLE
OVEREXPOSURE EFFECTS:
NONE KNOWN
HARMFUL IF INHALED OR SWALLOWED.
REPEATED AND PROLONGED INHALATION MAY CAUSE
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~ Nene availadle.

"SPILL AND LEAK PROCEDURES:

Spilis should be contained and placed in sultsble contatners for disposal.
This aateris) s net regulsted under RCRA or CERCLA (';pu-'u::).

HAZARDOUS SUBSTANCE SUPERFUND: o RQ (s}
WASTE DISPOSAL Wik THOD:

Incinarate or bury in 8 Vioensed fasility.
0o not discharge into waterJays or sewer systems without preper suthority.

HAZARDOUS WASTE 4O0CFR261: No NAZARDOUS WASTE NJMBER:
“DISPOSAL:

Disposa of in licensed facility.
fsccamend crushing or other ESsns t5 prevent unsuthorized reuse.

: <y

Wmimm-aw
Nore

. 172.101-102 WW
49CFR172.203

ST SN PR

CC NO. o8

WHILE BASF CORPORATION BELIEVES THE DATA SET FORTM MERIIN ARE ACCURATE
AS OF TME DATE NEREOF, BASF CORPORATION MAKES ND WARRANTY WITH RESPECT
THERETO AND EXPRESSLY DISCLAINS ALL LIABILITY FOR RELIANCE THEREON.
SUCH DATA ARE OFFERED SOLFLY FOR YOUT™ CONSIDERATION, INVESTIGATION,

AND VERIFICATION.




SICOTAN: Yellew X 1010

CAUTION:

CONTACY WITH EYES AMD SKIN MAY RESULY IN IRRITATION.

INGESTION MAY RESULT IN GASTRIC DISTURBANCES.

INNALATION OF JUSTS MAY IRRITATE THE RESPIRATORY TRACT.

CHRONIC INMALATION OVEREXPOSUPE TO NICKEL CONPOLNDS MAY RESULT IN BRONCMNITIS
AND LUNG FIDRDSIS.

Use with locsl axheust and NIOSK/RSHA-approved dust respirator as "OCessary.
Year gloves, coverzlis, spron, goggles and boots as necessary to prevent
skin contact.

FIRST AID:

Eyes Flush eyes with flowing wvater at least 15 aitnutes.
1f frritation develops, consuit a physictan.

skin Wash affected areas thoroughly witn icap 2nd wvater.
Remove oncd lTaunder contaminaisd ciothing defore reuse.
1¢ irrttaticn cevelops, consul: a ghysician.

Ingestion 1f swallowed, dilute with wvater and fnouce vomiting.
Qat ‘smadisate medical sttention.
Nevor give fluids or induce vomiting 1f victia is uncenscious
or having convuisians.

Inhalation Move to fresh alr. Atd in bhreathing, 1f necessary,
anc get madical attention.

IN CASSE OF FIRE: Use waptar fog, fcam, CO2 o« dry chamnica) axtinguishing
medis. Firetighters shouid Se equipped vwith saif-containec braathing
apparatus and turncut gaar.

ENSTY CONTAINERS: Ail laxaled procautions must be obssrves when handl ing,
storing and iransporting emply containers due to product residuss. Do not
reuse this cntainer unless t is professionally cleaned and recorditionsd.

DISPOSAL: Spiliec meterial, unussd contents ant sxpty containers ausi be
dispesed of in scocordsnce with locai, state and fodersi regulations. Reter
to our Material Safety.Dai: Sheet for gpecific disposal instructions.

IN CASE OF CHEMICAL ENERGINCY: Call CHENTREC day or night for assistsrce
and information concarning ssilled material, firs, exposure znd other
chamical accidents. $00-434-8300

ATTENTION. This product is sold solely for use Dy industrial institutions.

Retfer to our Technicai Bulletin and Material Satety Dat: Sreet resarding
safety, usage. mpplications, hazards, procadures and disposa! of this product.
Consult your supervyisor for atditicnal intormetion.

CAS No.: 8CO7-135-9.
Made in Vest Gerwmsny
Oyestufts ard Figeents
MMIS: MHi= FO RO
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S e e 1 PRODUCY IDENTIFICATION
BANUFACTURLR § NAME SCM Pigments AECULAR TELEPRSSE NG 13011 388 3600
i SCM Corporetion . SUERQENCY TELEPNONE MO

A00ONESS '
: 301 Gladen Moad Bathimore Marylang 21226

TITANIUM YELLOW TITANIUM GOLDEN

Colour inges Pigment Yeuow 83. C ! 77788
OCMA Name Nicke' Antimony Titanwum Yeliom Rutiie

o0Y: Not Resincteg Arigty

wra: Not Restricleg Atligip
il HAZARDOUS !NGREDIENTS

MATEMAL OR COMPONENT CAS. NO. % MAZARD DATA

Ttanwumr Dionide 131780 2 @ COntgminant
Lol rant

Acs =zsm, de rsliubie tutie 1oL 0 B0L" & ¢ ANIEEN 3

N zhe 33 :ryOiLRit "ul e CO™poLng 80C7 289 : B see Sé o iy

Tlanum~ gicn.Ce ane AMLMONY COTEOLNSS are hsted :n OSHA Starcacgs 25 CFR Se-tian 191 1000 Tat'e 2.1 for aw
CONa™ . ngnts

The Queshor Of ca'c-ncgenc ty Of cesta.n niche! CUMPOLNES (NS NCILEING ~iLke: .1 8. 8 BisTussed -~ the NTP Repor! ans AQC
Monog-ash see Sezlio~ IX of 1his MSDS

il PHYSICAL DATA
WELTING POINTY: about V20C °C

SO ING POWNT, 780 M G: nOt AnOwn

SPECHIC GRAVITY M,O- 1) 4110484 VAPOR PRESS: Jec

VAPOR DENSITY (AR » 1) 2ev0 SOLUBMN Y IN HaO R BY WT: insoludie

N VOLATRLES BY VYOL. None EVAPORATION RATE (BUTVLACETATE = 1) 24,

. Fing. yeilow-but! ocoriess P (AS '3}
APPEARANCE ANO ODOR:  Fine. yeiiow-by SRONSONE s i0as

powger
IV FIRE AND EXPLOSION DATA

FLASH POINT: AUTOIGNITION
(TESY METNOD) - Not flammabdle TEMPERATURE Does Aot ignite

FLANMMABLE LINTS IN AN, S BY VOL : LOWER. o o

e N
&W ¢ No fire hazare.

SPECIAL FINE
FIGHTING
PROCEDURSS: None requirea.

YRNUSUAL FIRE




Y HEALTH EAZARD INFORMATION

NEALT™ NAZARD DATA MAZARD CLASSIFK ATION SANIS FOR CLASIFICATION

ROUTE® OF 13PCOURE No sance Dariculdie Dus! NO TRreshoid Limit Vaiues Rave Deen #Stabiished 1or Nicke! Aniimony
WMNALATICS Tuan:ym Yeilow Mytie a3s prgment
s G, vz Wmoppctordimgicum ACGIN (1984.-5,;
OS™A S1Hndarg - 1Smg cum 29 CFR 1910 1000
As St comoourd TLV = 05 mgieum ACGIi~ 1984.5 8 29 CFR 191G 1000
As .nsoiylie Ni 2ampcund NO TLV estabi-shed
As Digmert EQuivaient TLV = 3 mg cu M est:miled)

16 CFR 1500 3

SRW CONTALY
W ce NONr O 0Ss ve
M ih €&

Nor rnrging HMuTar Exgerence

Nor sens:itining
NC erythemag no edem™a and no other sk.r rntglion 1in (aODits Report 1o 16 CFR 180 41

Rosaer H.asor Laboratones

- T .
SR ABSORFTION ~.~a~ Erper.ence 16 CFR 150C 4

HMarmiess
INSMUTHly Cf TORE @ IMOry 11T LT ye 10w tuhie rencers 3%y skon

aLsI:cnOn Mghly uninely

EVE CONYACY

NON-toRC F a7 irai ‘eed NG Testt

Neo toxic sffect . rgts dogs kttens Jr st (D > 1 g hg Tiwy Mez ca’

Czo ege  "GE3

a- . -

Mo signs of oty n rats LD > 5 g =g i :;;-ear: ':SO
in [ohl)

EFFECTE OF QVEREXPOSUAE
Tempora:y re1@ath@n (€ MUCaLs Me~D'aes of acse and Mouth may "esuit from excess ve dus!
ACUTE OVEREXPOSUARE: CONANCHS aNT Jus! May restndt Lreaiming

CHEONIC CYEREXPOSUVAR:
None knowi

—
& HRAGENCY AND FIRST 21D PROCEDURES

EVES. wiash cesty with water

SKIN. wasr o .~ aater and mid soap

WNALATION 35-wove personnet from dust

(INGESTON o - e of excessive ngestion dnink a Quart or more of water folicwed by 3 glassiul of mik a1d cali physiciin.

~ i A
MOTES YT PHASICIAN. Yhe adove emergency procedure fOr ngestiun Comresponds to that fur acute anLIMONY O ArSeniC PG S50MNg
:n Gossehn "Chmca! Toncoiogy of Commerciai Products’ Fourth Edhion (1878) Secton 1l page 41




 NIREACTWVITY DATA
NTRBUTIG 10 MsTaBRITY

Niche! Anumony Tianium Yellow Rutie 1S chemically inert and s1adle

J mcowarennryy

Ty matenat may Nave Shgnht S01udty h g1ieng ac.as

 MAZARDOUS DECOMPOSITION PRODUCTS.
None

CONDITIONS CONTRIBUTING TO MAZARDOUS POLYMERIZATION
None

Vil DISPOSAL, SPILL OR LEAK PROCEDURES
AQUATIC TOXICITY (E G ™ MR T M)

NIthatger mlet g, TTLTEIIBATATIE 87271 . gTetct aere s TR TR et e @ IviZaten ~oge .-
BGLOIUL JLIDE"RINE S Alee ant o, togs U~ vE ALt E I2gctg Lzt o Tel Te

Terye Mea:2a: € ege "epc 962

WASTE DiISPOSAL METHOD.

Nilne 3Rt ony rute 1 met Lstes at 3 T8C8°32.8 waste - EPR Reg_ a0 s-t 4l CFR Sestion 26° 30-:% a~zcoes ~ot
Nave the chPracter ST ' EP Ycaic 'y Ot mera se SSOCSE S NS Taled - azit-Zance air EPA Rej._a"z-vas 2es
Parts 260- 265 urde: the Rescurce Corservaton ang Recsver, Act

STEPS 10 BE TAKEN ¥ MATEMAL IS RELEASED OR SPRLED:

Use an) 'eas.Die me:™anicai means 1c reMOve S5:lieC mater
Matesd: DU AvC € Qusting dur g Cea=ud
NEUTRALIZING CHEMICALS:

No~e regurrec

8! SuC™ as broo™ s SIIOT Tl It Al adticzest

~

Vili SPECIAL PROTECTION INFORMATION

VENTLATION AEQUIREMENTS:

As requited 10 remove ang prevent gus

RESPMATORY (SPECHY N DETAN): Use N.OSw acoroves aust ressvatse
tve: Satey giasses ot gogsies are suggesiec it gust s present
LOVES: Optiona! May be worn 10 protect sk:n f there 18 any grying etfect tior the dust

OTRER CLOTHING AND SOUPMENT: None required

SPECIIC PERSONAL PROTECTIVE EOUIPMENT :

-
-3

|BEST COPY AVAILABLE|




IX SPECIAL PRECAVUTIONS

AR CAUTIONARY
STATLMR WYS

Both the National Toscology Program Thug Anaua: Report on Carcinogens and the internationa! Agency for Research
on Cancer Monographs Cile m-teC evigence for carcinogenicity 10 humans of ce'tan nickel compounds. ant sutticient
evidence 107 Ca*CNOGENC Ty IC 3N Tals Monever DOh siate that it 18 NO! poss:Die 10 spec:fy which specific nicke!
COMpOUNds M.GN! De CarCnogen 10 humans N:cre' Antimony Titanwum Yellow Rytiie 15 not histed n the gioups of

i compounds though! 10 De Carc.nogen 1o @the: hymans Or aNMBIs

OTNMEA RANRDLING AND
SYORAGE REQUIREMENTS

RemCve anC sreve~t 3.5t Keep wcrk 3-ea 'ree o' spii's Do not store
o~ contact with f00ds AvOid ingeshion anC wasth mands de'cre ealing
as @ CommOn se~se measure

MMNS MAZARD RATINGS 1or Ta~..~ Ye <w anC Tiam . Ge.gen
HEALTH MAZARD: ]
FLAMMABILITY HAZARD: o]
REACTIVITY HAZARD. 0
MAXIMUM PERSONAL PROTECTION: E

ADO:TIONAL REGULATORY CONCEANS (FEDERAL. FOA. USDA. CPSC. STATE OTHER)

TSCA: S TMIS PRODUCT. OR ALL ITS INGREDIENTS, BEING CERTIFIED FOR INCLUSION ON THE TOXIC
SUBSTANCES CONTROL ACT iINVENTORY OF CHEMICAL SUBSTANCES? Yes

January 1, 1985

P "EPARED BY: Davig ) Meiser

TITLE: Technical Liaison

COMPANY: SCM Pigments. SCM Corporation

ADDRESS: 3901 Glicden Road. Baltime/e, Maryland 21226
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WATERIAL SAFETY  The Shepherd Color Company
T DATA : S' |EET - 4539 Dues Drve PO Box 465627
Y Wt 8 Cincinnati. Ohio 45246
{513) 874-0714 Telex 24 1659

R SECTION 1 PRODUCT IDENTIFICATION
PRODUCT NAME: Yellow No. 14 C.A.S. NUMBER: 8007-18-9 (71077-18-4*)
w,,,,';Cllll*lu:Al.,,NAHE:ﬁ.\'i—cke—lAm.imuy Titanium Yellow Rutile

~ DATE_PREPARED: 9/20/85 EMERGENCY TELEPMONE NUMBER: (513) 874-0714
SECTION 11 HAZARDOUS INCREDIENTS/IDENTITY INFORMATION
"HAZARDOUS COMPONENTS OTHER LINMITS
(SPECIFI1C CHEMICAL IDENTITY: COMMON NAME) OSHA PEL ACGIN TLV RECOMMENDED k]

Antimonv & comocunds (as Sb) O.5mg. ' m" 0.5mg/m’

wihsoluble nickel comp-ounds (as N:) Note - There is no OSHA PEL or ACGIH TLV tor insoluc.c
nivkel compounds. The PEL and the TLV for nickel mezal 1is Img m’,

This pigment is the result of high temperature calcination of the component . substances.

Due to its unique crvstalline structure the properties of this finished pigment do not
necessarily reflect the properties of the component metals or oxides.

SECTION 111 PHYSICAL/CHEMICAL CMARACTERISTICS

BOILING POINT: N.A. VAPOR PRESSURE (mmHg): N.A.
SPECIFIC GRAVITY (HC=1) 4.4-4.8 VAPOR DENSITY (Air=1): N.A.
MELTING POINT: N.AL EVAPORATION DATA: N.A.
(Butyl Acetate=1)

SOLUBILITY IN WATER: Negligible
APPEARANCE AND ODCR: Yellow pcwder - no odor

SECTION 1V FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method Used): N.A. FLAMMABLE LIMITS: LEL N.A. UEL N.A.
EXTINGUISHING MEDIA: Water

SPECIAL FIRE FIGHTING PROCEDURES: This product will not burn. Use appropriate techniques
for fighting surrounding fire.
UNUSUAL FIRE AND EXPLOSION MAZARDS: None

SECTION V _HEALTH HAZARD DATA
INGESTION

ROUTES OF ENTRY: INHALATION ,
REALTH MA2ARDS: (ACUTE AND CHRONIC):

tract irritation. Acu

e A i ALY B
Ivpisasina: avaraac scors 0.5/8.3).

skin and eye irritatio
Some compounds of the metals contained in

dence that this pigment has these toxic characteristics.
TARC MONOGRAPMS No OSHA REGULATED No

————————

Hovever, there is no evi

iemam:

CARCINOGENICITY:  NTP

L

SIGES AND SYMPTOMS OF EXPOSURE: Irritation of the eyes, skir and respiratory tract.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Respiratory and skin disorders aggravatec
by dust.
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SECTION V HEALTH HAZARD DATA (CONTINUED)

EMERGENCY AND FIRST AID PROCEDURES:
INHALATION: 1f inhaled, remove to fresh air. 1If not breathing, give srt{fical
respiration, preferadbly mouth-to-mouth. 1f breathing is difficult, give oxygen.
Call a physician.
INGESTION: 1f swallowed, induce vomiting immediately by giving two glasses of
vater and sticking finger down throat. Never give anything by mouth to an unconscious
person. Call a physician.

SKIN CONTACT: Wash thoroughly with socap and water.
EYE CONTACT: Flush eyes with plenty of water for at least fifteen (15) minutes.

Call a physician.

SECTION Y1 SFACTIVITY DATA
STABILITY: STABLE X UNSTABLE: CONDITIONS TO AVOLID: N.A.
INCOMPATABILITIES (MATERIALS TO AVO1lD): N.A.

NAZARDOUS DECOMPOSITION OR BYPRODUCTS: N.A.
HAZARDOUS POLYMERIZATION: WILL OCCUR WILL NOT OCCUR: _X_ CONDITIONS TO AVOID:

SECTION VI! PRECAUTICONS FCR SAFE HANDLING AND USE
STEPS T BE TAKEN IN CASt MATERIAL IS SPILLED OR RELZASED: Transfer material into closed
containers for reuse or disposal. Maintain dust control.
WASTE DISPCSAL AETHCD: Dispose of at an approved landfill, in accordance with local, state a-

federal regulations.
PRECAUTIONS TO BE TAKSEN IN HANDLING AND STORING: Store material

warehousing.
OTHER PRECAUTIONS:
processing.

in a closed container. Norwa!

Good housekeeping procedures should be followed to prevent dust durin

SECTION VI1I1 INDUSTRIAL HYGIENE CONTROL MEASURES
VENTILATION: Use m:chanical ventilation to keep dust below regulatory standards.
1I.
RESPIRATORY PROTECTION: MSHA/N1OSH approved respirators for dust TC-21C.
PROTECTIVE GLOVES: Rubber, PVC Coated Gloves, impermeable.
EYE PROTECTION: Safety glasses with side shields, mono goggles.
OTHER PROTECTIVE CLOTHING OR EQUIPMENT: Eye Wash Station.
WORX/NYGIENE PRACTICES: Do not eat, drink, or smoke irn work areas.

and vater after handling. N
SECTION 1X REFERENCES:

See Sectio

Wash thoroughly with socapjy

1). Occupational Diseases "A Guide to Their Recognition', U.S. DHEW (NIOSH), June, 1977.
2). Documentation of the Threshold Limit Values, 4th Edition, ACGlH, 1980.
3). Pocket Guide to Chemical Hazards, NIOSH/OSHA, Aug., 1981.

4). The Merck Index(10th Edition), 1983.
3). Acute Cral Toxicity Tests for Yellow 14, Shepherd Color Data, 8/2/79.
6). NPIRI Raw Material Data Book, Vol. 4., pp. 24-25, National Printing Ink Research Institute

7). Qccupational Health Guidelines for Chemical Hazards, OSHA, Sept. 1978.

Although the information and recommendations set forth herein (hereinafter “Information”) arel
presented in good faith and believed to be correct as of the date hereof, The Shepherd Color

Company makes no representations as to the completeness or accuracy thereof. Informacion is
supplied upon the condition that the pe:sons receiving same will make their own determination as
to its suitability for their purposes orior to use. 1Ir no event will The Shepherd Color Company
be responsible for damages of any nature whatsoever resulting from the use of or reliance upon
Information. NO REPREISENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOS:z OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO

INFORMATION QR THE PRODUCT TO WMICH INFORMATION REFERS.
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(m'to ) AVOID)...: |
BAZARDOUS DECUMPOSITION
”Vﬂ?rm'.;..........‘.:

protective clothing.

containers.
WASTE DISPOSAL METHOD:

hazardous waste.

STORAGR TENPERATURE
(m.m-).---.-..-.--:

SPECIAL SENSITIVITY
(HRAT, LIGHT, MOISTURE):

TECHNICAL SHIPPING NAME..:
DOOCT. mm......:
m mm.'...‘...'.:
PRODUCT m.............
.....‘.l.‘
“..O.........IQ‘

esensssssecsansesnened

APPROVED.....ccauaa

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Vacuum or scoop up material and place in appropriately marked

v

subh e
Will not occur

None known.
SPILL OR LEARX PROCEIAERES
Don appropriate

Material which cannot be recycled into your process should be
landfilled in accordance with federal, state and local environmental regulations.
Waste containing EP toxic metals should be tested to determine if it is a RCRA

SPECIAL PRECAUTIONS & STORAGE DATA

Ambient/Ambient

None

Store avay from food and drink. Wash hands before eating

or smoking.
XI. SHIPPING DATA

Nickel Antimony Titanium Yellow Ratile

Non-Regulated

Stains, NOI, Dry

G.Pl 'lw

Revision

Robert C. Campbell

Regulatory Affairs Specialist

11-22-85




SAFETY DATA SHEET

Mobay Chemical Corporation ISSUE DATE 3/31/86
Inorganic Chemicals Division SUPERSEDES 12/21/81
Mobay Road

Pittsburgh, PA 15205-9741
ORTATION EMERGENCY NO -

TRANSPORTATION EMERGENCY: CALL CHEMTREC
TELEPHONE NO: 000-424-8300:  DISTRICT OF COLUMBIA: 202-483-7618 412/923-1800

I. PRODUCT IDENTIFICATION

PRODUCT NAME.............: BS-309
PRODUCT CODE MUMBER......: OX74

CHEMICAL FAMILY..........: Mixed Phase Oxide

CHEMICAL NAME............: Nickel Antimony Titanium Yeliow Rutile
SYNONYMS..........c.c00..3 DCMA # 11-15-4; CI77788; CI Pigment Yellow 53
CAS NMBER.......cc00c00.2 8007-18-9; 71077-18-4

T.S.C.A. STATUS..........: On Inventory

CHEMICAL FORMULA.........: (Ti, Ni, Sb) 0,

II. HAZARDOUS INGREDIENTS

The following potentially hazardous ingredients have been chemically reacted at

high temperatures and are hamogeneously and ionically interdiffused to form an
essentially insoluble pigment crystal. This means that they are not present in the

form of a simple physical mixture component.

COMPONENTS : CURRENT TLV:

Antimony Compounds 0.5mg/ 3 (as Sb)
Nickel (Insoluble Compounds) lmg/m3 (as Ni)
Titan .um Dioxide 10ng/m

Barium Compounds 0.5mz/m~ (as Ba)

ITI. PHYSICAL DATA

APPEARANCE...............: Solid/Powder
COLOR.....cccccvennennesst Yellow
ODOR.....ccccnoeveeeeneeaat Odorless

MELT POINT...............: Greater than 2000°F
VAPOR PRESSURE...........: OmmHg at 20°C
SOLUBILITY IN WATER......: Essentially insoluble

IV. FIRE & EXPLOSION DATA

FLASH POINT “F(°C).......: Non Combustible
EXTINGUISHING MEDIA......: No special requirements.
SPECIAL FIRE FIGHTING PROCEDURES/UNUSUAL FIRE OR EXPLOSION HAZARDS:

Product Code: 0X74
Page 1 of 3




“Off OVENREXPOSURR. ... .-t Due to the abrasiveness of this product, mechanical
- jrritation of the eys and skin can occur, particularly if contact is prolonged or
repeated. Good personal hygiene and protective creams will minimize these sffects.
Expocire to. the potentially hazardous components used to produce this product can
occur if the. dust is inhalcd or ingested and the ingredients dissolve out of the
pigment crystal. Because of the chemical stability of this type of pigment and its
resistance to attack by acids or alkali, this is anticipated to occur very slowly.
To date, adverse health affects from exposurs have not been reported among workers
using this pigwent.

‘Overexposure to Antimony Oxide and other Antimony Compounds (primarily sulfides
and halides) has been associated with eye and skin irritation. Animal inhalation
studies using Antimony Oxide have failed to identify adverse effects on the lungs.
However, studies of Antimony production vorkers show that lung changes are visible
upon X-ray.

Nickel has been reported to produce a two grimary effect as a result of acute
and/or chronic exposures. A dermatitis ("nickel itch") has been reported in
censitive individuals having direct contact with alloys containing nickel. This _
dermatitis is felt to occur even in the general public as a result of handling or
wearing Nickel or Nickel plated jewelry. The NTP has included "Nickel and certain
Nickel Compcunds" in its list of "gubstances or groups of substances that may
reasonably ba anticipated to be carcinogenic"”. The IARC has placed "Nickel and
certain Nickel Compounds in Group 2, Category A (Chemicals, groups of chemicals,
industrial processes or occupational exposures probably carcinogenic to humans).

Barium Compounds, particularly in the readily soluble form are systemically
toxic causing increased excitability of muscles. Cardiac, skeletal, intestinal and
bronchial muscles are the sites of effect. Animal studies have shown exposure to
barium can cause effects on the central nervous system. Oxides of barium are
considered dermal and nasal irritants. Significant route of exposure are ingestion,
inhalation and dermal contact.

Titanium Dioxide is a nuisance particulate. Nuisance particulates can cause:
unpleasant or uncomfortable deposits in the eyes, ears and nose, but do not cause any
toxic effect or disease vhen exposures are kept in reasonable control.

THRESENLD LIMIT VALUR....: Not established for this product as a whole.
VI. IMERGENCY & FIRST AID PROCEDURES

B O e e e ———

EYR CONTACT...cccveeseesst Flush eyes with water. Consult a physician if

irritation develops.
SEIN CONTACT..cccceaceeest Wash thoroughly with soap and water. Consult a physician.
IMBALATION. .....cccesssssd Remove from the dusty area.

VII. EMPLOYER PROTRCTION RECCMMDUATIONS

EYR PROTECTION...........: Safety glasses or goggles

SEIN PROTRCTION..........: Gloves are suggested to facilitate personal hygiene.

BESPIRATORY PROTECTION...: NIOSH approved for Dusts and Mists. Do not exceed the
use limits of the respirator.

VENTILATION.....cccceasset Use local exhaust or other means to minimize worker °
exposure to airborne dust.

Product Code: OX74
Page 2 of 3
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Sherwin-Williams Cowpany of Chicago, Illivois. °

SANPLE: A o p;*nu;lxs-uqtlc of Selfast Tll.m Yellow, AURL 7536, was
roceived in vur laboratory on Janvary 21, 19&]. .

ORJECT: ° Te duvestigate (a) the oral toxicity and (b) the cye and skin -
e e o _lrrlt.‘ltinn potential of the subject material in order to comply
-7 Swith the safety labeling tequxremnu of the l-edetal lhurdous e e

°~.- T e—= Substanccs L:lbeling AcT. -~

ELPERDENTAL & RE&UIJ‘S.

PR

-
- .-. -t

v

i ;,Iv (h .nl Dn..es

* The pruiduct was .ldmm.stl.rcd orally as a 201 agueous susptnsxon ‘
"L containing 0.27 Agar and 0. 12 Tweean 80 to tuen male albino -
- T Sprague-Dowley strain rats weighing 190-245 groms at a dosage
:.' of 5.0 gm/kg. All the animals survived a dosage of 5.0 gafkg -
_and no signs of toxicity were noted. -The animals were sacrificed -
" ae ‘the conclusion of -a- fourtcen d.\y observation perxod and no
'- si ~qif icant gross plthulug,)‘ was ob crved. RO e :

.

K
o

- s
-

Pr u\n;\' :kin Lyrit ation’ . &

l‘he la.ur \.zs clippcd frou the "abdomen or six ‘male albmo rabbus, ; .
. and two arcas of the abdomen, approximately ten centxmters apart* LA o
were desigmud for application of the patches. One, one-.squate\,, s

inch site on the right side vas abraded whiie a similar 3iie o= 7 -

the left rerumed unabradtu. ) ‘.: v, .o .{- e e
oty J
Oac-halt m.lm ol‘ huely prownd saaple. wistened with saline, was N
seall square el cotton pause and wmiiataived in contact .
with the skin umler a larpee square ol |\ul)\‘llwlcm, tilm and - -7
anc fored 1o the skin withaavips ! adhosive tape, “A synare of
fLamei cloln wat then taped around the trunk of the animal to
from di\lmlgv B

turther pr stert lhv p..u.lw :

placed o a

a\ner 2% hnun the \'esl and Ntche\ were rew\red and the skin
cxamined for sipns of feritation (c-rythc-u .mdlor edun)
Ev maivant fon was wde .q ain atter 72 huurs.




The peaeral teshosgue ol scooping was cuanentially that
described by Dradce, ot al, Mothods for the Study of .
lrritation and ‘rnucltv ul buh'!unn-s Applicd Topicatly
- . . o the Skin and Mucous Membranes. Journ, Pharm, and . L ey
S e e Exptl. Thexap. 32, 377 (19u..) c e T ST

Jpon removal ot the patches tlu TC were no sx;,ns of uytnem
ot e and/or edema. Further cxamination of the skin 72 hours e -
- tellowing application of the patches indicated that the skin ' .
- STt e was noriatl in appearance and no sipns of 1rritat:mn were - L
- .- "»rc:-vm.. -

Primary Eve Irrb:inxs

= Taig e =i -

Approximately a 10 mg. quantity of finely ground product

- : ) was introduced into the conjunctival sac of the right eye
T TR T T T Tof Teach of ‘six adult, albino rabbits. Lids were held closed 73
o~ <. - . for 30 sccoads following the introduction of the duse, and .
Yot Tt the eye was examined immediately thercofter and at intervals
L 070 over the next seven days.  At.ihese intervals the extent and -
dogree of irritution were scored. The pencral technie of ’ ’
evaluation and scoring tollowed the recoimendations of Draize,
et al, Mcthods for the Study of Irritation and Toxicity of ot
T . Substances Applied Topically to the Skin and Mucous Mcmbranes. - '
. +.T - Jour. Pharm. and Exptl. Therap. 82, 377 (1944). The scores . - — <
~. . YT - . obtained are shown in Table 1. oA

© . CUNCLUSION: ety
N - .. R - -
Soltast Titan Yellow AURL 7536 has aa acute rat oral LB, - of
- Cgreater than 5.0 gm/kg and is thercefore, considered to T;g.- a
vt L= non-toxic material by ingestion ia single oral duses. The .y
© - Teils . 7 product when introduced into rabbit eyes as a fimely grounds T |
T4 gs-- L 1( , - powder was found to be non-irritating. When the subject © - T
M Lol . . mafterial was 5pfiii('d in 0.5 Bim- qii:lﬁtiLxga £o intact and abraded o
_~. skin of rabbits, no sigas of irritation were noted. Thereicvre,
o - the product is considered to be noa-toxic, as well as non-
ireicaring to the eye and skin within the definition of r.he

Federal Hazavdous Substances Labeling Acl.. - o ~ .

Fohruvary 14, 1903 RObl\l’.R HIXSON LABORATORIES e
« - L , Bol. West, Ph.D. _ o .
L - . ' Assistant Director - : .o
. Keucive o ; . : )
N FEB 15 e e S
0. mr.u.u PSS . . o T R REY N
R - . el - r')

© RLSLANCH LABONAIGRY e S o .
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- JOXICOLOGY - '*""'GHEMIS?ﬂ - "Bmtﬂtﬁigfﬁv - MIBRDBIOLﬁGY
l!l? WEST ‘CERMAK ROAD - - NORTH RIVERSIDE. ILLINDIS 60546

March 14, 1977 FDA Registration No. 14-16917

Mr. Alfred McKinney
Ferro Corporation
4150 East 56th Street
Cleveland, Ohio 44105

SUBJECT: Examination of Ferro Corporation Inorganic Pigment Samples
V-9400, V-9440, V-5200, Vv-9118, V-11633 and F-6331 for rat LD—SSTP

PROCEDURE: Sample Preparation: Twenty five grams o. each sample was
veighed into 25 ml volumetric flasks, distilled wate: was added, and
the contents mixed thoroughly by shaking and stirring. More distilleq
vater vas added to bring the flask contents up to 25 ml volume. The
contents of each flask was mixed thorcughly just before use..

Acute Oral Toxicity, Median Lethal Dose (LD-50): The samples were tested
employing Sprague-Dawley female rats. The animuls were deprived of
food and water overnight and then fed the samples at 10 gm/kg body

weight. (1).
Sample administration was made employing a stomach tube. After admini-
stration they were given food and water ad libitum.

All rats survived for at least two weeks after feeding. <
)

RESULTS: Results are presented in Table 1.

INTERPRETATION AND CONCLUSION: The rat oral LD-50 test results show that
test samples of inorganic Figment V-9400, V-9440, Vv-5200, V-9118, Vv-11633
and F-6331 are practically non-toxic or relatively harmless by the oral

Toute and that the probadble lethal dose for man by the oral route is one

quart or more.

Reference:

(1)« The Association of Food and Drug Officials of the United States,
Appraisal of the Safety of Chemicals in Foods, Drugs and Cosmetics,

Topeka, Kansas, 196S.

'
Very truly yours, " Kota :

Phitty)s. Dle. 2\ Vaveo 1 Cf. Bomant dellerd <3

Phillip S. Duke, Ph.D.
Pres. and Director

:mad
PSD‘ Corvanlibalion
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Table 1
Oral Rat LD-50
Ferro Corporation

Inorganic pigment samples
V-9400 - Yellow

Weight Dosage Dosage Result After v
gm/kg ml Two Weeks

10 .83 Survived
10 .92 Survived
1¢ .70 Survived
10 .68 Survived
10 .85 Survived
10 .80 Survived
10 .89 Survived

V-9440 - Yellow

10 . Survived
10 Survived
10 Survived
10 . Survived
10 Survived
10 . Survived
10 Survived
10 . Survived

V-5200 - Blue

10 Survived
10 g9 Survived
10 . 9¢ Survived
10 . Survived
10 . Survived
10 Survived
10 . Survived
i0 Survived




“Oral Rat LD-50

Ferro Coiporatlon
Inorganic Pigment Samples
.. V=11633 = Kelly Green

Weight Dosage Dosage Result After
g gm/kg - ml Two Weeks

139 1.4 Survived
116 1.2 Survived
85 - .85 Survived
1.0 Survived

.85 Survived

.89 Survived

.92 Survived

.83 Survived

V-9118 - Bright Golden Yellow

10 1.2 Survived
10 .92 Survived
10 1.2 Survived
10 1.0 Survived
10 .80 Survived
10 .91 Survived
10 .87 Survived
10 . 84 Survived

F-6331 - Black

10 Survived
10 Survived
1o Survived
10 Survived
10 Survived
10 . Survived
10 Survived
10 Survived
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ACUTE EYR IRRITATION STUDY IN THE RABBIT Page-1
GU Project No. 821123 Test Article: TK 13005

1. INIRODOCTION

At the request of the Plastics &
Additives Division an acute study in
rabbits was conducted. The purpose vas
to determine the eye irritating potency
of TK 1300S5.

This report presents the results of the
laboratory investigation as compiled by
the undersigned.

Study Director G. SEIPERT,T.C.G.,Section Head

date: Q.&(, '9/ 8L

PROPERTY OF CIBA-GEIGY LIMITED
CONFIDENTIAL

MAY NOT BE USED, DIVULGED, OR PUBLISHED WITHOUT TEE CONSENT CF

CIBA-GEIGY LIMITED




T 777 Under the conditions of the present
experiment TX 13005 was found to cause
DO irritation vhen applied to the
rabbit eye mucosa.

The calculated primary irritation index
vas 3

0.0 in unzinsed eyes

0.1 in rinsed eyes

G. SEIFERT,T.C.G.,Section Head

8. Pankhauser
B. Schaer
S. Winter

The job descriptions and the summaries
of training and professional experience
for all personnel pacticipating in this
study are kept in the archives of the
test facility.

PROPERTY OF CIBA-GEIGY LINMITED
CONFIDENTIAL
NAY NOT BE USED, DIVULGED, OR PUBLISHED WITHOUT THE CONSERT C2
CIBA=GEIGY LINITED
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4. BAIERIALS AND NETHODS

Cade Mo
TX 13005

Batch Mo,
41635-121081

stable

not applicable

Contant of Active Ingcedisnt

data not available

2eat_Acticle Received:
21.07.82

The albino rabbit has been selectad for
this test as being 2 standard species
for the determination of an acute eye
irritation.

Nev Zealand White Raﬁbits checked for
normal ophthalmic conditions.

Kleintierfarm Madoerin AG, CE-4414
Fuellinsdorf

PROPERTY OF CIBA-GEIGY LIMITED
CONFIDENTIAL
MAY NOT BE USED, DIVULGED, OR PUBLISHED WITHOUT THE CONSENT OF
CIBA-GEIGY LIMITED




e 2e3kge
3 male / 3 female

Individual Identification

@ar numbers

Animals were housed individually in
metal cages.

The animal rcom was air conditioned:
temperatuce 22:3° C, relative humidity
$352158; i2 hours light/day, approxi-
mately 15 airz changes/h.

4 days

Rabbit food, NMPAG, No. 814 Tox, NAFAG
AG, Gosaau, SG (Switszerland) ,and wvater
vere provided ad libituama. -

The procedure used is based, but not in
every part identical with the Proposed
Guidelines of the United States
Bavironmental Protection Agency (EPA)
Paragraph 163.81-5 "Primary eye irrita-
tion study®, Federal Register, Vol. 43
Bo. 163 August 22, 1974.

Application af the Sobatance

The test material in an amount of 0.1 g
vas inserted in the conjunctival sac of
the left eye of the rabbits and the
lids vere gently closed for 13

seconds. The right eye was not treated
and served as an untreated control. Ia
3 of the ¢ rabbits approximately 30

PROPERTY OF CIBA-GEIGY LINITED
CONFIDENTIAL
NAY NOT BE USED, DIVULGED, OR PUBLISRED WITHOUT THE CONSENT OF
CIBA-GEIGY LIRITED




ACUTE EYE IRRITATION STUDY 1IN THE RABBIT Page-5
GU Project No. 821123 Test Acrticle: TK 13005

seconds after the treatment the treated
eye was flushed with 10 =l of sterile
physiological saline.

The eye irritation was assessed with a
slit-lamp at 24, 48, 72 hours and ¢ and
7 days after treataent and was scored
for each individual rabbit as outlined
in table 1.

PROPERTY OF CIBA-GEIGY LIMLITED
CONFIDEBNTIAL
MAY NOT BZ USED, DIVULGED, OR PUBLISHED WITHOUT THE CONSENT OF
CIBA-GEIGY LIMITED




rage=-¢
- Soore for eye irritation in rabbits m. 1)
COREA
A Opdty:;ld-q:udhnty (most dense area scored)
hwtwd ;l..'..O.C....:........Q&Ii;i;.............
d.‘u w‘.....'.....'....I.'......IC.OOO...OO...'
- Easily discernible translucent aeress, details of
uu mm m..‘.l..'...'........I.......l....
= Opalescent areas, no details of iris visible, sise
u “n m‘h mm‘.....!....l.'.“..'...l.....
m uu mm...'.......‘.'.......O....Q...‘...
B Azea of cornea involved
- “ m (ﬂ 1‘.’ hlt not ZWOcevsssosccssancsnsene
- &.w “ one m. bt 1“ m m.oonoot..oo

- Q‘t‘ M m. hlt 1.. thl m m.o.nooo
- Gl'-t‘ u three m.' w to m. 8LWhececccesen

AxBxS Maximm possible SCOC@.cvcccctcscocaces

mIs
A Values

= MODMALccccncscsesesccncecesssessesnssncssncssssesesces

= Folds above nocmal an,

mm-eu ctmotth.not
wuudqw iris still reaction to

m m m.....‘...........

PROPERTY OF CIBA-GRIGY LINITED
CONPIDENTIAL
MAY NOT BE USRD, DIVULGED, OR PUBLISNED WITHOUT TRE CONSENT OF
CIBA-GERIGY LINITED




ACUTE EYE IRRITATION STUDY IN THE RAPBIT
GU Project No. 821128 Test Artic.e: K 11908

A Redmes (refers to palpsbral and bulbar conjunctiva
excluding cornes and iris)
- m MOQOOQ'...O....'...Ql............t..."..
- Vessels “muly lnw above NOOMl.csececccccane
= More diffuse, deeper crimson red, individual
m m “m m.t.....l'..........l.....
- wm w m..."....OQ..u'Q..OO............Q.QIQ.

B Chemosis
- m l.QG.‘U......OQ'...........O.......bl.'."..
= Any sselling above normal (includes nictitating
w“).O...'Qﬁ......‘..;0-0.a..ltbﬁ...&l.l.-‘......
= Obvicus swelling with partizal sversion of 1lidS...c....
- mﬁth lids about half Cloged.csesscecceccensns
= Swelling with lids about bhilf closed to completely

Qm‘..'....'..........‘.......................l....

C Discharge

- h m’.‘...l....l..................l'i.‘li.c@nwl

= Any asount different from normal (dnes not inclixe
sall aomts Dserved in inner canthus of nonw”
M...........Q.....“.‘..Q.Q'..O.l....ltl.&....‘

- vith moistering of the lids and hairs iust
mm m n&......‘........ﬁ..........“‘....'3¢!v.

= Discharge with moistening of the lids and hairs, and
m‘ “ m m m-&.........‘.ﬂ...ﬂtlt\"’

A+B+0) x2 Maximm pocsible SCOL@.ccccccccsacacens
4.4 Calrmmlatiaon af rha Primarv Pua Trritabricm Tndaw

The mean reaction scores for cornea,
izis and conjunctiva observed after 1,
2, 3, 4 and 7 days vere summed uv and
the sum divided by S.

= none

= Rinimal
= glight

= poderate
= marked
= grtrame

PROPERTY OF CIBA-GEIGY LIMITED
CONFIDENTIAL
MAY NCT BE USED, DIVULGED, CR PUBLISHED WITHOUT TEE CONSENT OF
CIBA-GEIGY LIMITED




" 29.11.82

o o
06.12.82

The results of the primary eye irrita-
tion test are reported in tables 2-7 .

TX 13005 was found to cause no irrita-
tion vhen applied to the rabbit eye
BuUcosa.

After 24 Bours - Page 10
After 48 Bours - Page 11
After 72 Bours - Page 12
After 04 Days - Page 13
After 07 Days - Page 14

PROPEP™  ? CIBA-GRIGY LINITED
+FIDENTIAL
NAY NOT BE USED, DIVU. ... JR PUBLISBED NITROUT THE CONSENT COF
* «iaA~GEIGY LIMITED
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Zahla 2

RINSED EVES (B
COREA | IRIS | COUDNC-
| | TIVA

L

Sy

0.0 1 9.7
001 0.0
0.6 1 0.0
001! 0.0
g.0! 0.0

0.6 1 0.7

—

0.7

e
L4

o »
OoOlobooo

& - oy —-—-r——-——n—.;
Yy -t e g e o L
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RMBAIT IYE TRRITATION SCORES - AFTER 24 NOURS
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ACUTE EYE IRRITATION STUDY IN THE RABBIT
GU Project No. 42 //Z5  Test Article: 7% A#/P0O

TABLE 3 (CONT'D)
RABBIT EYE IRRITATICN SCORES - AFTER 48 HOURS

EYE TREATMENT UNRINSED RINSED

ANIMAL NO 32| 28] 29 4
SEXx 7T 17 | 7 ¢
1. CORNEA

A CPACITY o
3 AREA INVOLVED (o}
anmAxBxS (MAX. 80) o
MEAN SCORE CORNEA o
2. IRIS

O

o
D=SCOREXS (MAX. 10) )
MEAN SCORE IRIS @
3. CONJUNCTIVA
A REDNESS
B GHEMOS1S
€ DISCHARGE
CuA+B4Cx2 (MAX. 20)
MEAN SCORE OONUJ.
TOTAL REACTION SCORE

GROUP MEAN

& T Toxicolagy




* MCUTE EY” INRITATION STUDY IN THE RABBIT
 GUProject 0. g2 4/20 Test Article: 7N /3 00F%
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TABLE 3 (CONT'D)

RABBIT EYE "~ [TATICN SCORES - AFTER 72 HOURS

EYE TREADENT UNRINSED RINSID
ANIWAL NO 3> | 28] 3% wo | w | w2
= dJ |17l 21 2] 2
1. CORNEA
A OPACTTY O ol ol ol o}l o
B AREA IWOLVED g1 o 5, ol ol ¢
a=AxBxS (NAX. 80) o oclole o}
MEAN SCORE CORNEA P © .0
2. mis

oJolJol oo
DaSCOREXS (MAX. 10) o ol © a- i el o
NEAN SCORE IRIS o O .0

3. CONJUNCTIVA
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ACUTE EYE IRRITATION STUDY IN TME RABBIT
42 4728 Test Article:
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TABLE 3

(0T D)

RABBIT EYE IRRITATION SCCREN -

AFTER 4 DAYS

B CHEMOSIS
C DISCHARGE

EYE TREATMENT UNRINSED ADSED
ANIMAL NO 23 | 28] 28] vol wr] wy2
= F1>21 7212121 ¢°
1. CORNEA
A CPACTTY Cleioltoj 0i o
B AREA INVOLVED cl o qu 0 el o
amAXEXS (MAX. 80) Ol 0' 0 0 o
MEAN SCORE CORNEA 0.0 ! 0.0
2. IRIS -

ol olo] o] o &
D=SCOREXS (MAX. 10) o e\ o O lo | o
MEAN SCORE IRIS 0.0 o-©
3. CONJUNCTIVA o
A REDNESS ;)nr ) o Y O ]5

CaArBaCx2 (MAY. 20

MEAN SCORE <dJ.

e

S
ROP FEAN

o

VL, —  ——

CrE2A-GEIGY L%,

U 7 Tuzicolegy
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TEST ATticie: 7X /200

TABLE 3 (CONT'D)
RABBIT EYE IRRITATION SCORES -

[ =

=

37

3¢

39
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Study Director

At the request of the Plastics &
Additives Division an acute study in
rabbitz wvas conducted. The purpose was
to determine the skia irritating
potency of TK 13005.

This report presents the res.its of the

laboratory investigation as compiled by
the undersigned.

G. Seifert T.C.G.

G h
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date: w‘ 15\122_\
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2. SIEIGY AND CONCIOSIONS

Under tde ccaaitions of the present
exparimcnt TX 13005 was found to cause
minimal irri-ation when applied to
incact and .- rcaded rebbit skin.

The calculare¢d primary irritation index
was 0.3.

G.

A.
E.
E.

Seifert T.C.G.

Buenzli
Fankhaus=r
Schaer

The job descr:ptions and the summaries
of training and professional experience
for all pe.sonnel participating in this
£tuly are {iled in the archives of the
a8t facility.
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Code No
TK 13005

Batch No.
41635-121081

stable

solid
Content of Actiwe Ingredisnt

not deteramined

Tast_Article Raceived:
21.07.82
4.2 Bxparinental Animals

Raticoale

The albino rabbit has been selected for
this test as being a standard species
for the determination of an acute skin
irritation.

New 3ealand White Rabbits

Kleintierfarm Nadosrin AG, CH-4414
Puellinsdorf

3 male /7 3 female

PROPERTY OF CIBA-GEIGY LIMITED
CONPIDENTIAL
MAY NOT BE USED, DIVULGED, OR PUBLISHED WITBOUT THE CONSENT OF
CIBA-GEIGY LINITED




ear numbe.s

" metal cages.

The animal room was air conditionned:
temperature 22+3° C, relative humidity
554158; 12 hours light/day, approxi-~
mately 15 air changes/h.

Rabbit food, NAFAG, No. 814 Tox, NAPAG
AG, Gossau, SG (Switzerland),and water
were provided ad libitum.

The procedure used is based, but not in
every part identical with the Proposed
Guidelines of the United States

Environmental Pr otection Agency (EFA),
Paragraph 163.81-5 "Primary dermal :
iTzitaicn study", Pederal Register,

43 No. 163, August 22, 1978.

L
ACUTE SKIR IRR.TATION STUDY IN THE RABBIT Page-4
GU Project No. 821126 Test Article: TK 213005
Initial Body Neight Range
2 - 3 kgs
Individoal Identification
Animals were housed individually in

?”a
&

Application aof the Substance

24 hourz before treatement the flanks
of the rabbits were shaved with an
electric clipper (approximately 6 sg.cm
each) and immediztely before treatment
the shaven skin on one side was
slightly scarified with the help of a
*Schroepfschnaepper®, Aesculap,
Switzerland. Gauze patches soaked (or
loaded) with 0.5 g of the test material
vere applied to the prepared abraded
and intact skin.

The patches were covered with an
impermeable material and were fastened
to the body of the rabbit with zunesive

PROPERTY OF CIBA-GEIGY LIMITED
CONFIDENTIAL
MAY NOT BE USED, DIVULGED, OR PUBLISEED WITBOUT THE CONSENT OF
CIBA~-GEIGY LIMITED




Severe erythena (beet redness) to slight eschar
tomum .(mjuri- m &w A.Q.......0.......0'....0.

Total possible erythema score

Bdema formation

m “'.'...’..........Q.....'......................

m m# “ m ww’ 0000000000000 0000
Slight edema (edges Of area well defined
Wu m‘w..OO.................OC...........
ate edama (raised more than 1 M) cececcccccescecs
Severe odama (raised more than 1 = and

extending beyond area Of GXPOBRII@cccccscccsccscsaccace

" ACUTE SKIN IRRITATION STUDY IN THE [ABBIT Page-5
GU Project No. 821126 Test Acticle: TK 13008
. : : tape. The dressings were removed after
24 hours.
The skin reaction was assessed upon
removal and during a subseguent obser-
vation period of 7 days on the basis of
the following evaluation scheme.
SCORE FOR SKIN IRRITATION IN RABBITS
Exythesa and eschar formation
m erm......'.0..(m.i...........OC.....Q....C...
m u!m . Y m“m........‘....’.
ml “imd m.‘.......I.................Q......
mﬂ m m m..................‘0.0.....

Total possible edema score
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4.4 Procedure
Stacting Date of the Experimsnt

29.11.82

End Date of the Rxperiment

06.12.82

The results of the primary skin irrita-
tion test are reported in tables 1 and

TK 13005 was found to cause minimal
irritation when applied to intact and
abraded rabbit skin.

PROPERTY OF CIBA-GEIGY LIMITED
CONFIDENTIAL
MAY NOT BE USED, DIVULGED, OR PUBLISBED WITHOUT THE CONSENT OF
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read after 24 and 72 hours for erythemm and odam for
as well for the abraded skin were summd up and
4 (FHSLA paragraph 191.11)

{YINE AFIER | ERYTHEMA | EDERA
IEXPOSORE + + ‘

| BOURS | ABRADED
| SKIN

2
‘s
-

ll—-lb~J- LK 3

o
L
o
b

o
L

lr*ir-d-4-ﬂi—-—lh
[~ o
w e

L I S S Wy
-pc.-q.—n.—-ir—c
-

FRINARY IRRITATIC: INDEX = 1.2: 4 =

m mhm............
mm# 0000000000000 0GOOGS
BOSMTALE.ceeeesrereeeennse
m_‘.’.........ﬁ......
m...................
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Table 2

EVALUATION OF THE SKTN REACTIONS

a = intact skin Test Nr.: &7 426
b « abraded skin Sutstance: 7¥ /30070

After 24 hours After 72 hours
)
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1. INTRODOCRION

As requested by the Plastics &
Additives Division,the present study,
project no. 821124, was conducted to
determine the acute oral toxicity of TK
13005 in albino rats.

This report presents the results of the

laboratory investigation as compiled by
the undersigned.

Study Director Dr. phii. II G. Sarasin

date:

be. 21,1282

CIBA-GEIGY LTD. GU 2 Toxicology
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SONRARY AND CONCLUSIQNS

Upon an acute oral administration and a
14 day post-treatmeni observation
period, the following LD50 (with 95%
confidence limits calculated , where
possible) vas determined for TK 1300S.

LDSO in sale rats:

>2500 -g{kg -
LD50 in female rats:

>2500 mg/kg bw.
LDS0 in rats of both sexes:

>2500 mg/kg bu.

Anactual LDS50 could not be determined,

as doses higher than 5000 ng/kg were

not applicable. ’
Syaptoas

No specific symptoms were seen.

Conclusions

According to the company standard TK
13005 has a slight acute toxicity when
administered orally to the albino rat.

J¢  RRNIRERINE
Study Directox:
Dr. G. Sarasin

Techanical persoanel:

H. BHBaechler
B. Pagliaro

The job descriptiona and the summaries
of training professional experience
for all personnel participating in this
study are archived in the test
facility.

CIBA-GEIGY LTD. GU 2 Toxicology




deternination of an acute oral LD50.

Species and Straim

GU P:oiut'x*. ,?ﬁzazocm Loso mr.?f miclc:
4. EATERTALS AMD EZ TS
4.1 Tasx Articie
Code o
TK 13005
41635-121081
Stability
Description:
soliad
Test Article Received:
July 21, 1882
4.2 Exgerinental Animals
Rationale
The rat has been selected for this test
as being a standard species for the

CIBA-GEIGY LTD. Tierfarm, 4334
Sisseln, Switzerland

Initial Body Weight Range
160-195 g
Initial Age
7-8 wveeks
Individuz) Identification

by coleur code using picric acid

CIBA-GEIGY LTD. GU 2 Toxicology
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‘Busbandry
The aninals vere kept under conven-
tional laboratory conditions. They
vere caged in groups of 5 in Macrolon
cages tvpe 3 with standardized soft
wood bedding (Societe Parisienne des
sciures, Pantin).

The animal room was air conaitionned:
temperature 22$3° C, relative humidity

552158, 12 hours light/day, approxi-
mately 15 air changes/h.

Rat f°°d' NAFAG No. 890. NAFAG AG,
Gossau, SG (Switszerland),and water were
provided ad libitum. '

OECD Guideline No. 401
Dose Levels

2500, 5000 mg/kg
Bibber of Animals Per Dose lavel

S males and S females
- el Seaembhoesn ol Saldomate
SVHELL NUNERFTL Ve BEAEELT

19
Muinistration of the Test Article

one single dose, per os

4.4 Rrocedurs
Date of Admiaistration
Auvcust 26, 1982

Date of Completion
September 114, 1982

CIBA-GRIGY LTD. GU 2 Toxicology
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Vebicla

Distilled water containing 0.5%
carboxymethylcellulose anZ 0.1% poly-
sorbate 80 (prepared  pPharmaceutical
Division, Ciba-Geigy Ltd.).

Volume (ml/kg body weight) applied

Pretreataent

Administration

Observation Period

10;20

The animals were allocated tc¢ che dif-
ferent dose groups by random
selection.

Prior to dosing, the animals were
fasted overnight.

oral, by gastric intubation (gavage)

14 days or until all symptoms have dis-
appeared, whichever lasts longer

4.5 Observations and Records

Nortality

Signs and Symptoms

Body weight

Necropsies

daily, a.m. and p.m. on working days

daily

on days 1, 7, 14 and at death

Spontaneously dying anizals were sub-
mitted to a gross necrorsy as soon as
possible; survivors at the end of the
observation period.

CIBA~GEIGY LTD. GU 2 Toxicology
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4.6 Toxicity Rating According to the Company Standard

: high acute toxicity E'LDSO < 50 mg/kg

Y — &
v

| medium acute tozicity | LDSO  50-500 mg/kg
| | »

v

| slight acute tozizity E—nnso 500-5000 mg/kg

L= W
v

: Practically no acute toxicity f-nnso > 5000 mg/kg
' .

bbb -y

pr i e
v v

4.7 Statistical Acalvsis

From the body weights, the group means
and their standard deviations were
calculated.

Where feasable, the LDS50 including the
95% confidence limit were computed by

the logit method (J. Berkson, J.Am.
Stat. 2Ass. 39. 357-65, 1944)

See Table 1

See Table 2

See Table 3

The surviving animals recovered within
10-11 days.

No compound related gross organ changes
were observed. :

CIBA-GEIGY LTD. GU 2 Toxicology
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ZARLE 3 SIGNS AND SYMPTONS

i i o«
'wm Duys of post-exgosure period

G

|1|3|51alz|3|4|s|u7|alsumnlmmubw
mw + o e}
l'm la la la lx ix ix Iz Ix Iz ix
lemcphthalms Iz Ix Ix Ix Iz Ix Ix Iz Ix Iz

inffled fur Ixx Ix Ix Iz Iz Ix Ix Ix Iz |
lhqm&mlllllllll

M
WIMB

+ s o e
lx Ix lxl I N I |
Ixx lxx ixx Ixx Ixx Ixx Iz Ix
iz ix Ix Ix Ix Ix iz Ix
Ixx Ixx Ixx Iz Iz Ix Iz Ix

| R N Y R R A |
Iz Ix Ix Iz Iz Iz Iz Ix

2 a 2 2 2 2
N . L 2 v L) . v v

Y 2
L L v

“__-___“_x_--_-h_

CIBA-GEIGY LTD. GU 2 Toxicology




ACUTE ORAL LDSO IN THE RAT g
GU Project No. 821124 Test Article: TK 13005

6. ARCAIVES
Pinal Repoct
WST 454
Copy of the Pinal Report
WST 452

Avchives
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PHAPMACOLOSICAL STUDIES OF "TITANI YELLOW"
WITH REGARDS TO ITS TOXICITY

1. INTRODUCTION

In recent ycars, various kinds of vaints, especially pigments, . .
have been developed. However, among the organic pigments, such as
Hansa yellow and bent{zin yellow, and inorganic pigments, such as
yellow lead and cadoium yellow, that are chiefly used as yellcw
pigment, there is no one which excels in thermal-resistance,
chemical-resistance, and weather-resistance. The appearancé of an

excellent category of yellow pigment has long been expected.

“Titani yellow" has been prepared to meet the above requirements.
It is considered to be able to overcome the defects of previous
yellow pigment, and can be used in a broad range of paints, printing
inks and coloring agents for synthetic resins due to its capability
"

of displaying desirable color tonmes. Other uses considered for this

pigment are printing and coloring of packing-papers and cases for

_food and cvoating of food containers and toys.

Titani yellow was prepared bv heating titanium oxide and small
amounts of nickel oxide, antimony oxide and other additives at
1000°C; it is one of the yellow pigments belonging to the TiOZ—NiO—SbZQ3
compound. The mechanism of its coupling has not been clarified. The
)

crystal exists as a rutile tvpe which is the same as TiO2 and it is
predicted that, in the Tiqz crystals, nickels and antimonys have sub-

stituted for the titanium and formed a solid soluzion. It has heen
demons:xatedl'z'B:hat this pigment is chemicaily extremely stable as
titanium oxide crystal and shows resistance to ail kinds of acids,

alkalis, oxidants, and reducing agents.

Titanium, which is the basic material and is beli-zved to be the .
chief censtituent of this pigment, is one of the rare elements and
belongs to the JV group in the IV period in Mendelejeff's periodicalA
tabl. . It has an atomic number of 22, stomic weight of 47.90, and can




have an atomic valence of 2, ) and 4, siwmilar to the element of silicon.
1t was first cxtracted from iron sand as titanium ore by Gregol in
1789, named by Kroproth as "Titan" and considered to be an important

element, as rare as zirconium.

Hck‘ had studied the properties of titanium sulfate, tannate and
salicylate and found that titanium is harmless to animals and even
had therapeutic effect on strumosis, conjunctivitis and lupus. Richet
had reported that it had no effect on human nutrition, and Caroui6 had
concluded that titaaium was harmless, based on the fact that titanium
oxide wvas chemically inactive. lhm17 had studied the pharmacology,

especially in the comparisons of titanium with 2irconium and thorium

5

using titanium succinate as example. I.mulel8 had also reported the
pharmacology of the succinate and !Je!:':ll:oer:l9 had studied the poisoning
. of titanium. However, these studies were not systematic, as were those

vhich have been done in this laboratory.

For some time, both the pharwacological and the toxic actions of
rare elements have been studied in this laboratory. Among those studies,

Iaralo' 1 reported the pharmacological actions of titanium and
zirconium in 1923 and 1925, and Isubatan’ 13 reported the pharmacological
and toxic actions using titanium oxalate and zirconium oxalate. It was

demonstrated that these water-soluble compounds dissolved and released
titaniun ion when added to water and showed ion action, which is a

charactarictis of macale,

Since a substance such as titanium oxide, which is insoluble in
wvater, shows no ion action and, therefore, is harmless, it is under-
standable that the substance is considered an inactive compound. However,
as a small anount of antimony is a contaminant, it is necessary to have
sufficient studies on its toxic action while it is being used as voating
agent cr coloring ugent for foods.

This paper describes its research, using the methods from our
pravious studies on toxicities, especially the animal growth curves
vhich are closely Telated to experimental findings of acute and chronic
toxIcity, together with blood tests, =easurcments of the weight and




good condition were used in the exp-riments.

volume of orpans, and histopathological studies, vhich vas

carried

out in order to obtain data on the application of titani yellow to the
food industrv.

I11. MATERIALS AND EXPERIMENTAL SUBJECTS

The titani yellow was provided by Ishihara Sangyo K.X. A good

reproducibility of analvsis vas difficult to obtain because of its
high chemical stability.

the following:

One example of the analysis is shown 1in

1102 82.52
NiO 1.7%
szo3 8.5Z
residue
The substance is yellowish, fine-grained, odorless powder. I)e
animals used in the experiments were olizia latipes, goldfish, a male

Tat of the Wister type, a kitten and a dng.
of pleun pratense were also studied.

The experimental methods are described

experiments are shown under heading IITI.

1II. EXPERIMENTAL RESULTS
(A) Studies on the toxic action of titant yellow on rats:

When the chemical being studied for toxicity is administered
orally to a rat, especially when the tcxic action is expected to de
very small, it is very important that the experizent be perforued
with the growth curve as the standard and that general conditions

be scrupulously observed. In order to ottain the most suitable
growth curve, a healthy animal which had reached a certain degree of
growth was desirable. Therefore, several! times more male rats of the
Wister type than would be nceded were raised .n a constant temperature

in the laboratory and were observed for two veeks; the rats in generally

The germination amd growth

and the results of individual




The iuimll were raised in an animal house having a Hitachi RP 500

air-conditioner with constant temperature and humidity equipment of
- the circulatory type. The temperature vas kept at 22 + 1°C. The reis

were ‘divided into 8 groups, in which & vere 'control groups. Thers
vere 10 rats in a group and each rat was kept in a separate cage. Their
food consisted of powder feed M and solid feed MF from Oriental Yoast
Industry K.K., and three drops of vitamin compl-x were added in the
drinking water. Certain amounts of fresh vegetables were also fed

once a week.

In order to have the titani yellow, the test chemical, administered
_in certain amounts, it was given in three feed groups: namely, 12X
contamination, 5 contamination, and 102 contaminationm. These vere
orally administered at a given time daily for 90 days.

Referring to the experimental resultsnle' that were obtained

in this laboratory on the growth rate and the amounts fed and actually
consumed, control feeding was used in order to prevent the animals
from overeating. It was also the best method of dosage to provide
precise results when the growth of the rat was considered. Therefore,
this method of feeding was used throughout the experiments.

The feed dosage containing the testing compound was as follows:
The dose for the first month was considered as 1. The dose for the
second month was 2 times and for the third month was 2.5 times of
that of the first month. That is, in accordance with the growth of
the rats, 10g of the feed containing titani yellow vas fed to each
rat for the first month, 20g for the next month and 25g for the third
month. Supplemental feed without the test chemical vere also given.
In the first month, about 5g of the usual feed was taken by each of
®most of the rats, besides the regular doses of feeds containing the test
sstple. 1In the third month, some of the regular feeds were left
untouched by many of the rat>. Therefore, the daily dosage for the
group piven fecd containing1X of titani yellow was about 100 mg/kg.;
about 500 mg/kg. for the group given feed containing 5Z of titani
yellow; and about 1000 mg/kg. for the group given feed containing

10% of titani yellow.




Sincc the testing compound titani yellow is not soluble in water,
was mixed thoroughly with the powder feed M to make small pellets and

the growth cxperiments were performed after it was ascertained that
the animals would take the feed without hesitation. A solid feed
prepated by solidifying the powder feed M was also used as solid
fced MF containing no titani yellow. The determination of the
dosage was based on the considcration that a maximum of 10 con-
tamination exists in the coated ink (several microns of thickness)
vhen used as the coloring agent in printing and coloring inks for
packing-papers and containers for foods, or about 10Z contamination
in the coated film when it is used as coloring agent in paints for
coating of toys. Groups administered feed containing no titani

yellow were also prepared as controls.

The body weights of these animals were measured each day at a
certain time with an automatic balance. Alsc conditions such as
motility, appetite, and state of the fur were observed. The existence
of nose-bleeds and changes of eye conditions were also observed and

recorded.

The rats were sacrificed by bleeding after 90 days of dosage.
The blood was examined and the weights and volumes of all the
organs were measured. The results were compared to that of the
control groups. Furthermore, the organs were dipped and fixed in

formalin solution and their histopathologies were studied.

Identical experiments had been performed both on the original
groups and on the contrel groups, and almost no differences were
found between the two. Only the results of the original groups

will be described here.
1. Prolonged growth experiment on rats being administered
daily with titani yellow.
Experiment with comparison to control group..

Rats with average body weight of 125.2g were raised under
the saoc conditions as those fed with the test chemical and the




= ;rwthl'i,ﬁré observed. f'i‘he bodj veights showed continuous gain
~and reached 283.8g after 90 days (Fig. 1, fig. S and table 1)

" The grovth éﬁrvi: were used as the standard for this
experiment. The general conditions, amounts of feed and vater ufen.
and the excrement conditions were also carefully observed, recorded,
and compared to that of rats which vere administered titani yellow.

2. Experiment with oral administration of titani yellow.

1) Continuous dose of feed containing 1X of titeni yellow
for 90 days:

The body weights of the rats increased daily at a regulsr
rate after the samples vere administered and satisfactory results were
shown. The body weights increased from 131.1g before administration
to 279.8g after 90 days of dosage. No changes of any kind were found
in their general conditions during this time. Although a slight
loss of weight was witnessed while the constant temperature equipnment
was out of order and room temperature increased on the 48th day after
dose of the sample, the tendencies were the same as that of the
i’eférence groups, and since then the increase in body weights were
not affected. No differences could be found compared to the results
of the control groups. (Fig. 2, fig. 5 and table 2).

1i) Continuous dose of feed containing 5X of titani yellow
for 90 days.

The body weight of the rats increased daily at a regular
rate after the sample was administered. The body weight increased
Srom 131.1g before administration to 287.23 after 9C days oi dose.
The growth curves had no significant change during the time. Some
of the rats lost weight around the 55th day due. to loose bowels.
However, the average curve was even better vhen cowpared to that of
the control rats. No changes of any kind were found for the general
conditions, and there vas no difference when compared to that of
the control rats. {Fig. 3, fig. 5, table 3)




i11) Continuous administration of fe~d containing 102 of

titani yellow for 90 days.

The body weight of the rats also f--reased at a '
‘Tegular rate daily after the saxple was adminiszered. The body
weight increased from 131.1g before sdministration to 300.3g after
90 days of dose. No abnormal sickness was found during the time.
Appetites vere the same as those ¢ . the control rats, and the fur
conditions were excellent. There was one 1 't which had a light loose
bowel and showed temporary decrease of body weight from the 41st day.
The body weight increased again after that and no abnormal condition
vas found. This group of rats received the largest dose of feed.
It had a better growth rate than the control group and showed the
highest average of growth (Fig. 4, fig. 5 and table 4).

3. Studies of the weights and volumes of organs of the rats

administered titani yellow versus those of control rats:

After 90 days of dosage, all rats were sacrified by bleeding.
The weights and volumes of all organs including cerebra, cerebella,
thyroid glands, stomachs, hearts, livers, spleens, kidneys, adrenals,
testicles and lungs were examined. The results are shown in table 5.

No remarkable difference was found between the group admin-

aead 2Tlaer and oha ancetonl cvacea amd thawa srawa alon
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no remarkable differences among the rats in the first group.
4. Studies of blood of the rats administered titani yellow
versus that of the control rats:

All rats were sacrificed by bleeding, blood samples were
taken, and the general peripheral blood examination was performed.

The percentage of white blood corpuscles was calculated from the
count of red and white blood corpuscles and the amount of hemoglobin,

color index and Giemsa stain of the test rats were compared to those

of the control rats. The results are listed in table 6.

In regard to the blood corpuscle count, thers was one

example in the 17 administration group where the red blood corpuscle




count wvas loﬁer than t’l:\é"oth'ctl.' However, the average value vas
almost the samc as that of the control group. There vas no abnormal
__condition of the white blood corpuscles. Neither the amount of
hemoglobin nor color index showed any abno;ia! value and the per-
centage of vhite blood corpuscles was within the normal range.

5. Ristopathological studies on the rats administered titani
yellow versus the control rats:

After the blood was examined and the weight and volume of
all the organs of all rats were measured, each organ vas fixed in
formalin solution and dyed with Hematoxylin Eosine chromosome, and
its histopathology was studied. (Fig. 9)

The gland structures of the stomachs were orderly and there
was no abrasion of the stomach. No fatty and amyloid degenerations
wvere found, and no stycosis was witnessed. The epitheliums and
hypodernic organisms wvere normal. Neither bieeding erosion nor
bleeding ulcer was observed. There was no atrophic or hypertrophic
inflanmation. The degenerative conditions such as hypertrophy,
"atrophy or necrosis of the gland cell and epithelium of the large and
spall intestines did mot exist, neither did verrucositas degeneration
nor pigment deposit. The increase of free cells in lamins propria
mucosa was not found, nor were there any circulatory obstacles such
as congestion, thrombus, hemorrhage, or edema in tunica submucosa.

In the livers, no hepatomegaly, fatty and infiltrate degenerations,

or deposits of imported pigment were found. The normal structures

of the livers Awete all retained. 1Ian the kidneys, neither renal atrophy
nor hydropynonephrosis had occurred. No abnoraal deposits of fat and
pignent were found, nor any degeneration. There was no hyperemia,
swelling or degeneration in the glomerulus; neither vere there de-
generations of epitheliums of nephritic ducts, nor abnormal cylindrical

formation. In che spleens, there were no follicular hypertrophies,

pleocytosis, thesaurismosis or other degenerative states. Neither

hyperemia nor congestion from circulatory obstacles vas observed. In
the hearts, no degenerative states such as substantial turbidity,
steatosis or lime deposit were found. Neither hyperemia, congestion,




nor edena had occurred. There were no circulatory obstacles due

to thrombus. There vas neither endocarditis nor myoditis. In the

lungs, there were abscess formations, but there was no necrosis.

deither arterial hypercmia, coagestion, nor arteriorrhagia was found.
There vere no circulatory obstacles such as ocedema pulmonun, embolia,

or thrombus. Therc was neither growth inhibition mor inflamnetion,
degeneration or neoplasma in the brains. No degeneration vas found

in the testicles. There was no degeneration, inflammation or circulatory
obstacles in the pancreas. There were slight follicular hyperirophies

in the thyroid glands. However, it was the same as that in the control

group and not considered abnormal.
14.)) Studies of the toxic action of titani yellow of various dosages
in aninals.

1. Studies of the effects on germination of plant seed.

The effect on the germination of seed of pleum pratense (Kinuito-gusa)

vas studied at room temperature for 10 days. The germination conditions of
pleun pratense at various conceatrations of titami yellow were shown in
fig. 6. The higher concentration of titani yellow promoted the germination
and growth more than the lower concentration when compared to the control

plant. The order of promotion was 0.25Z < control plant < B.57 < 1% < 4%.

2. Studies of the toxic actions of large dosages on animals.

i) Dogs.

The general conditions and body weight changes were observed
on three little dogs administered 1-3 g of titani yellow for 7 days. The
results were shown in fig. 7 and table 7.

Tbe body weight increased gradually, and ne abnormal change
wvas found in the general condition, especially the fur condition and

spirit, except a temporary decrease of apperite. Yellow substances wers

found in :he excruments after the administration of the test chemical and-

were ddentitded as titami yollow. 1t vras considered that all or most

of the titani yellow was ncither dige. .ed nor changed and was excret=d

through the cigestive organs.




11) Xittens.

The general conditions and body weight changes were observed
for three kittens administercd 0.5-2 g of titani yellow for 14 days. The
results were shown in fig. 8 and table 8.

The body weights incrcased gradually after the administration,
and uo remarkable differences were found betueen the growth curves of this
group and that of the control group. Among the general conditions, only
mobility was decreased and crying increased slightly. There was a slight
decrease in appetite 1 to 2 days after the sample was administered.
Although not much food was left over, they were not eating it eagerly. The
excretions were soft, and it was considered a temporary diarrhoea, Since
the aninals are in the growing stage, those with good general condition
and excellent appetites were chosen as test kittens.

3. Effects on snall fish.

Titani yellow was not soluble in water, and caused precipitation
vhen mixed with water. Therefore, the solution was stirred continuously

during the experipent.

1) Goldfish.

A grouvp of five mature goldfish having a body length of S cm
vas placed in each of 1X, 21, 4% and 82 aqueous solutions of titani yellow,
and under the same conditions. Control goldfish were placed in their
accusiooed water. 7Tney were studied and compared. Ine numbers of fish
surviving and the number of days they survived are listed in table 9.

The movenments of the goldfish in various concentrations of titani yellow
were unchanged and also no differences were found when cocpared with that
of the control group. Titani yellow was found sticking to the eyes,
around the mouth, on the gills and on the entire surface of the fish.

No changes in the parts to which titani yellow adhered were found.

if) Olizia latipes.

Under the same conditions as were given for the goldfish,

a group of 10 olizia latipes having a body length of 3 cm was placed in
each of 0.5%, 1X, 2%, 42,and 8% of aqucous solutions of titani yellow, and

thrfr reactions wer. studicd.




There vere no differcaces found when compared with the

goldfish and vith the control olizia latipes.

Some fish died. Howcver, the percentage of deaths was almost
the samc in the coantrol group, and it was considered a possible situation in

a summertime experimcat, and was not caused by the sampl: chemical.

IV, SUMMARY AND DISCUSSION
The exéerinental results were summarized as follows:

1) Feeds containing 1X, 52 and 102 of titani yellow were orally
administered to rats continuously for 90 days. The growth curves of the
above three groups of rats were compared to that of the control group of
rats. The group with a 12 dose had almost the same curve as the control
group and showed no difference. The groups with 5% and 10Z doses showed
slightly bctter results than the control group. More precisely speaking,
the trend would be 107 dose > 5% dose > control group = 1% dose. The
changes of body weight curves in fig. 5 showed no remarkable differences
between the groups with various doses and the control group. The losses

of body weight due to the leaks in the water supply and failure of
constant temperature control were observed, but no losses of body weight
vere caused by the test substance. Uhen the growth curves of the

control rats in this experiment were compared to those of the experimental

results of Haralk’ 15, 18-24 of this laboratory, and to that of Hoshikaw316

and of Shibutanil7 from their rat growth experiments or from the
experiments testing various kinds of pharmaceuticals and food additives,
no differences were found. Combining the observations of the general

conditions of all the rats, none of toxic action of the titani yellow could
be confirmed.

2) Examinations of the blood and the weight and volume measurements
of all the organs of the rats receiving titani yellow daily for 90 days

confirn.:d that there were no differences between these groups and the

coatrul group. Also, no histopathological disorder could be found.

3) Large amounts of titani yellow were orally administered to various

kinds of animals, particularly kittens and dogs, and the toxic action was

11




nnidied.* No abaormal effect vas found. 1t vas believed that this

compound vas either inactive or very ancarly inactive.

- &) The effect of titani ycllow on the germination of plant seed
vas studied using pleu_ pratense as cxample. The test pPlant shoved even
better grovth than the control plant. Therefore, it was believed that
there vas no toxic action of the compound on plant growth. However,
it should be mentioned that the fact that the test planr
grovth than the control plant wvas not due to the
factor in titani yellow,

showed better
existeace of a growth
but to the inhibition of water evaporation from

the cotton pads that were used as the seed bed, and to the constant

contamination of watar in the cottom vhich would assist the gernination
and eventually help the grovwth of the plant.

5) 12 to 82 of titani yellow wvas used in water in which small fish

vere tested, nd no difference was found when compared with the comtrol
- group. ’

Since the titani yellow was not soluble in water, it was
predicted .that this compound would not display any ion action. 1In fact,
‘B0 ion action was found for this compound in the experiment, even though
4t vas contaninated vith a spall amount of antimony. It had been proved
that this was due to the formation of a stable solid solution between
antioony oxide and titanium oxide (noz) and toxic action was shovmn. The
ion actions of this and other rare-earth elements were first studied by
*-iiiil oi this laboratory amd there were a few reports on this subjecr;

it could be understood by comparing it with the results obtained by
l‘snbatau’ 1 on titanium,

V. CONCLUSIONS AND JUDGNENTS

Jhe following conclusions and Judgnents were made from the above resulis:

Titani yellow did not show any toxic symptoms vhen given :to rats arally
for a prolonged test period using the growth curves as the main standard. The

Tats adninistered with the test chemical showed no di!fetey
rats, and there wvas no inhibition of groavth.

ce from the coatrol



There were no differences found betwesn the twe kinds of rats
in their blood examination, weight and volume measurements of all the
isolated organs, and also no alterations found in the histopathological

studies.

Furthermore, titani ycllew had no eifect on small fish, and did not
inhibit the growth of plant seed. That is, no toxic activity due to iom

action wvas found.

Trom the above results, it was found that this substance dces not
show any toxic symptoms at all.

It was confirmed that both the chief constituent titanium oxide and

the small ancunt of antimony oxide showed no toxic action.

Therefore, it was predicted that this substance could be used safely

as a coloring agent, particuiarly for paint, printing ink, and for coloring

of synthetic resins and packing papers and containers for foods.

The evaluation of the results of the histopathological studies on
the rats was made by Professor Odaka of the department of pathology of

. this University.
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TRANSLATION OF FIGURE AND TABLE CAPTIONS AND HEADINGS

(Note: The circled key numbers appearing next to Japanese
characters in the figures or in the tables are cor-
related with the key numbers in the following 1list)

Key No.

1

Translation
Fig. 1. Body veight curves of the control rats (no test chem-
ical administered)

Body weight of rat ()

Date corresponding to the beginning of administration of test
chemical -

Number of days in experiment

Table 1 a. Changes of body weights of the control rats (no
test chemical administered)

Dates of experiment

Number of days in experiment

Temperatures for animal environment (°C)

First day of the Preliminary experiment before administratin
of test chemical

First group

Average

Amount of vegetable administered (g)

Cabbage

Table 1 B. Changes of body weights of the control rats (no
test chemical adnminisrered)

Table 2 A. Changes of body weights of the rats orally adminis-
tered feed containing 1% of titani yellow for 90 days

Second group

Date of beginning of administration of test chemical

Table 2 B. Changes of body weights of the rats orally adminis-
tered feed containing 1X of titanmi yellow for 90 days

Fig. 2. Bedy weight curves of the rats orally administered feed
containing 1X of titani vellow fuor 90 days

Fig. 3. Body weipht curves of the rats orally administered feed
containing 5% of titani vellow for 90 days

Table 3 A. Changes of body weights of the rats orally sdminis-
tered feed containing 57 of titand yellow for 90 days

Third proup
Table 3 B. Changes of body wecights of the vats orally adminie-
tered foewd containing 5% of titani yellow for 90 days




Table & A. Chanpes of bady weights of the rats orally adminge-
_-tered feed containing 10X of titani yellow for 90 days
Fourth group

Table 4 B Chanpges of body weights of the rats orally adnints-
tered (cad containing 101 of titani yellow for 90 days

" Table S- The velghfs and volumes of the brains and all the in-
ternal organs of the rats on the 91st day after 90 days of
continuous aduinistration of titani yellow

Croup of rat
Number
Sex

- Body weight
Cerebﬁ
Cerebellum
Thyroid gland
Stomach
Heart
Liver

Spleen
Kidpey
Adrenal gland

Testicle

Lung

Veight

Volume

Left

Right

Fi:s:l §roup (control group without administration of test chem-
<

Fig. 4. Body weight curves of the rats orally administered feed
containing 10T of titani yellow fer 90 days

Comparison of the body weight curves of the rats orally adminis-
tered feed containing titani yellow for 90 days (average grams)

Table 6. The blood cell and hemoglobin count, the color index, -
and percontage of white blood corpuscles of the rats on the
91st day after 90 days of continuous administration of ritani

yellow
Group number of rat
Blood cell count
Aed bloud corpuscle count

16




TRANSLATIOR OF CAPTIONS (cont'd)

White blood corpuscle count

Hemaglobin count

Color index

Percentage of white bdlood corpuscles

Fig. 6. Growth curves of plcum pratense at various concentrations
of titani yellow

Height

Days
Fig. 7. Body weight curves of the dogs orally administered feed
containing titani yellow for 7 days

Body weight of dog
Control (no titani yellow administered)

Table 7. Changes of body weight of the dogs orally administered
feed containing titani yellow continuously for 7 days

Amount of feed administered

Table 8+ Changes of body weight of the kittens ocrally adminis-
tered feed containing titani yellow continuously for 14 days

Fig. 8. Body weight curves of the kittens crally administered
feed containing titani yellow continuously for 14 days

" Body weight of kitten

Table 9. The effects of titani yellow of various concentrations
on the goldfish (experiment on acute toxicity)

Concentration (percent)

Water (control)

The numbers indicate the total survivors

Table 10. The effects of titani yellow of various concentrations
on the olizia laperis (experiment on acute toxicity)
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