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March 26, 2002

National Organics Standards Board

¢/o Mr. Robert Pooler, Agricultural Marketing Specialist Via Federal Express
USDA/AMS/TM/NOP, Room 2510-So.

Ag Stop 0268, P.O. Box 96456

Washington, D.C. 20090-6456

Re: Petition to National Organics Standards Board (NOSB) for Addition of Synthetic Substance
(Tetrahydrofurfuryl alcohol (THFA), CAS No. 97-99-4) to National List for Use in Organic
Crop Production

Dear Mr. Pooler:

The Organic Foods Production Act of 1990, as amended, established a National List of allowed and
Prohibited Substances (National List) which identifies the synthetic substances that may be used, and the
nonsynthetic substances that cannot be used, in organic production and handling operations. The Act also
provides a mechanism to petition the National Organics Standards Board to evaluate a substance for
inclusion on or removal from the National List.

With this petition, and consistent with a previous request by the Organic Materials Review Institute
(OMRI), AMVAC Chemical requests review of the pesticidal inert ingredient tetrahydrofurfuryl alcohol
(THFA) for consideration on the Proposed National List of Organic substances for inclusion on:

*  The list of synthetic substances allowed for use in organic crop production.

THFA is an inert ingredient used as a solvent in certain AMVAC | ] [CBI-
products which are referenced in this attached petition. Among the many advantages of employing THFA DELETED]
in agricultural products, which are more fully detailed in the petition, are the following considerations:

Food Additive: THFA is currently established by FDA (on EAFUS list) as a direct food additive;
Tolerance Exemption: THFA is exempt from EPA tolerance for food uses ;
Environmentally-acceptable solvent: THFA is broadly viewed as a low toxicity, non-mutagenic and
non-carcinogenic solvent for use in agricultural and other products, with excellent environmental
characteristics of high biodegradability and low environmental persistence ;

e Pharmaceutical Uses: THFA is approved for direct human contact in topical creams and lotions as an
absorption enhancer/solvent, one such marketed product being Biosal Arthritis Cream. Furthermore,
THFA is under evaluation for further human exposure as a solvent in injectable drugs ;

s Risk Assessments: Various risk assessments completed by governmental Agencies have identified no
concerns with THFA for human health or the environment; and,

e Non-target organisms: THFA has a low toxicity to non-target organisms with a very low use rate of
0.0005 oz THFA per ft*.

AMVAC Chemical appreciates the opportunity to submit a petition for in¢lusion of THFA on the National
List. We appreciate your efforts in reviewing such petitions of organic status. Please contact me if you
have any questions regarding our petition.

Sincerely,

Darryl E. Brock
Regulatory Manager
AMVAC Chemical
Voice: 949/260-1212
Fax: 949/476-9303
E-mail: darrylb@amvac-chemical.com
[CBI-

Enclosures: 4 (2 CBI, 2 CBI-deleted) [ ] DELETED]

4695 MacArthur Court, Suite 1250, Newport Beach, CA 92660 - {949) 260-1212 - Fax [949) 260-1214
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AMYVAC Chemical Corporation
March 26, 2002

PETITION TO NATIONAL ORGANICS STANDARDS BOARD (NOSB)
FOR ADDITION OF SYNTHETIC SUBSTANCE TO NATIONAL LIST
FOR USE IN ORGANIC CROP PRODUCTION

TETRAHYDROFURFURYL ALCOHOL (THFA)
CAS No. 97-99-4

PROCESS GUIDANCE referenced in preparation of this petition:

Submission of Petitions for Evaluation of Substances for Inclusion on or Removal from the National List qf
Substances Allowed and Prohibited in Organic Production and Handling. Federal Register 65:135 (13 July 2000),

pp. 43260-43261. -
Information to Be Included in a Petition. National Organic Program webpage (www.ams.usda.gov/nop/).

ITEM A
CATEGORY declaration of the substance petitioned for inclusion on the National List:

Category 1 -- Synthetic substance allowed for use in organic crop production.

ITEMB
REQUIRED PETITION ELEMENTS:

1. The substance's common name:

Tetrahydrofurfuryl alcohol (THFA)
CAS #97-99-4

2. The manufacturer’s name, addresses and telephone number.

Great Lakes Chemical Corp. (Phone: 317/497-6100)
One Great Lakes Blvd., P.O. Box 2200, West Lafayette, IN 47906

Sigma-Aldrich (Phone: 414/273-3850)
P.O. Box 355, Milwaukee, Wisconsin 53201

Penn Specialty Chemicals (Phone: 901/320-4000)
3324 Chelsea Avenue, Memphis, TN 38108

Harcross Chemicals, Inc. (Phone: 913/321-3131)
5200 Speaker Rd., Kansas City, KS 66110-2930

Ashland Chemical Co. (Phone: 614/790-3333)
P.O. Box 2219, Columbus, OH 43216

Penta Manufacturing Company (Phone: 973/740-2300)
50 Okner Pkwy., Livingston, NJ 07039-1604
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Sithean Corporation (Phone: 520/524-2374)
630 North Craycroft Road, Tucson, AZ 90511

3. The intended or current use of the substance such as use as a pesticide, animal feed additive, processing
aid, nonagricultural ingredient, sanitizer or disinfectant.

Current use: Pesticide inert ingredient (solvent used in [ CBI-
1D DELETED

4. Alist of the crop, livestock or handling activities for which the substance will be used. If used for crops or
livestock, the substance's rate and method of application must be described. If used for handling
(including processing), the substance's mode of action must be described.

Crop Use: The inert ingredient is used in [ ] that have the

following uses:
CBI-

[ DELETED

]

Not used in handling or processing, thus no mode of action presented.

5. The source of the substance and a detailed description of its manufacturing or processing procedures
from the basic component(s) to the final product. Petitioners with concerns for confidential business
information can follow the guidelines in the Instructions for Submitting Confidential Business

Information (CBI) listed in #13.

Manufacturing and processing procedures are Confidential Business Information by the manufacturer and not
available to AMVAC Chemical, the producer of the formulated product (which utilizes this solvent as an inert
ingredient in some of its pesticide formulations). As a government agency, the NOSB may be able to obtain this
information directly from the manufacturers listed in Item 2 above.

6. A summary of any available previous reviews by State or private certification programs or other
organizations of the petitioned substance.

FDA: The FDA Center for Food Safety and Applied Nutrition (CFSAN) has responsibility for compiling the
Priority-Based Assessment of Food Additives (PAFA) database; as a result, a review of data for THFA in
support of its establishment by FDA as a food additive (see next section) would have been conducted. No such
review was found on FDA publicly available resources. Contact with Mr. Robert Martin of FDA revealed that
no risk assessment, per se, was conducted on THFA, but a review of supporting data was conducted in the mid-

1970’s.

EPA Inert Review for THFA: EPA has placed THFA on Inert List 3 (see Item 7 below) and is engaged in a
reclassification process for inert ingredients used in pesticide products. About 41 of the approximately 1500
List 3 inert ingredients are widely used in organic agriculture. EPA’s OPP has contracted with OPPT’s
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Structure Activity Team (SAT) to prepare toxicological and ecological assessments for these inerts. OMRI (the
Organic Materials Review Institute) has informed our company that the Agency has recently communicated to
the NOSB that List 3 materials have been preliminarily classified. Specifically, THFA has been placed in group
“D,” viz., “Risk assessment, but likely acceptable.” While it is thus anticipated that the EPA will reclassify
THFA from List 3 (those of Unknown Toxicity) to List 4 (those of Minimal Hazard or Risk), it is not likely this
decision will be made prior to the October 21, 2002 National Organics Rule implementation date.

EPA Inert Review Process: The EPA process for inert ingredient review has recently undergone change. On
Nov. 29, 2001 OPP’s Kerry Leifer released a listing of 147 inert ingredient tolerances found at 40 CFR
180.1001 (c) and (d), which may meet polymer exemption criteria in order to satisfy FQPA tolerance
reassessment. THFA is not on this candidate list, as it is not a polymer. Nevertheless, the memorandum
establishes that inerts expected to be low-risk could support Agency reviews based on only a minimum dataset
(e.g., such as CAS number, trade name, etc.). On December 5, 2001, EPA confirmed this process with
announcement of a new approach to screening inert ingredients via a tiered process, requiring less data and
review for inerts anticipated to be of lower toxicity. OPP and OPPTS will coordinate reviews, with risk-
assessment determinations to be made by a senior OPP interdisciplinary committee entitled the Inert Ingredient
Focus Group. Proposals have also been received by EPA suggesting that it move to quickly approve inerts for
pesticide use based on FDA food additive approvals already on record. Should EPA adopt this approach,
THFA could be approved quickly. On February 6, 2002, EPA-OPP director Marcia Mulkey said that the
Agency will soon issue a proposal on data required to assess such food use inerts, and indicated decisions can
likely be made based on available scientific literature. This approach is now being employed in pilot reviews of
12 food-use inerts, and it is expected that 400-500 food use inerts will be confirmed safe by EPA. Even so, a
proposed revision to 40 CFR 158 on inerts data requirements will not be adopted before early 2003. As a result,
the review of THFA prior to implementation of the National Organics Rule is not a certainty. A decision by
NOSB to place THFA on the National List would thus be needed to insure continued use of THFA as solvent
for use with agrochemicals associated with organic production.

State of Washington Risk Assessment: The Washington Department of Agriculture (WSDA), under its
Organic Food Program (OFP), maintains 2 Brand Name Materials List (BNML) as a service to organic
producers, processors and handlers. Their BNML relied on inert ingredients reviewed and approval by WSDA
under Chapter 16-160 WAC, Registration of Brand Name Materials for Organic Food Production. WSDA has
been working to amend state organic rules to adopt the USDA National Organic Program Final Rule; on
January 24, 2002 WSDA indicated further explanation of NOP impacts to their program will be forthcoming in
the next several months. As this adoption occurs, the National List of Materials, including its listing of
approved synthetic materials, will be the basis for accepting formulated products on the BNML. It is not
anticipated that WSDA will find it necessary to conduct further risk assessments on THFA, should this inert be
added to the National List (or be placed on EPA List 4 for inert ingredients).

OMRI Risk Assessment: The Organic Materials Review I[nstitute (OMRI), a private certification program, has
submitted to EPA a request re-classify THFA to Inerts List 4 so that it (and other inerts) may continue to be
utilized in products appearing in the OMR! Brand Name Products List. Thus, OMRI has completed its internal
assessment, based on information available, that THFA should continue to be used in organic products.

EPA Tolerance Assessment: TSCA Section 8(¢) correspondence to EPA from Great Lakes Corporation
(obtained from EPA by FOIA) dated 23 October 1991 indicates that Quaker Oats Chemical (now a division of
Great Lakes) conducted studies in the 1970-1972 period in support of Pesticide Petition No. PP 2F1198 and
submitted them under FFDCA Section 408(d). No pesticide products were registered, and the studies were then
reviewed under Section 408(e), at the Administrator’s initiative, and the petition renumbered PP 2E1198. The
petition for exemption from tolerance was granted (40 CFR 180.1001(c), presented at Appendix I). A total of
11 studies have been identified in NPIRS associated with these actions, and a listing is presented in Appendix
V. (NPIRS does not provide data summaries or Agency study reviews.)
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Environmental Defense Scorecard: The Risk Assessment Values of Standards section of the Environmental
Defense Fund Scorecard presents risk assessment information in two areas (full document included in Appendix

V)

» Inhalation cancer risk value (potency): Not a recognized or suspect carcinogen
¢ Ingestion cancer risk value (potency): Not a recognized or suspect carcinogen

7. Information regarding EPA, FDA, and State regulatory authority registrations, including registration
numbers.

U.S. EPA and State: There are no pesticidal registrations of tetrahydrofurfuryl alcohol (per the
NPIRS database). An exemption from tolerance was granted (40 CFR
180.1001(c)) under the petition number PP 2E1198 (originally PP 2F1 198),
previously described under Item 6 (Appendix I).

U.S. EPA Inerts Listing: Tetrahydrofurfuryl alcohol is an approved inert for use in pesticide
formulations and is on EPA Inerts List 3 “Inerts of Unknown Toxicity,” i.e.,

those inerts without basis for inclusion on Lists 1, 2 or 4.

FDA Registrations: Tetrahydroﬁxrﬁlryl alcohol appears in the FDA EAFUS database (Everything
Added to Food in the United States), and in 21 CFR 172, 175 and 176 for
Direct and Indirect Food Additives, as summarized in the FDA webpage
abstract below and attached in Appendix I:

2001-JUN-08 -- EVERYTHING ADDED TO FOOD IN THE UNITED STATES

DOC DOC MAINTERM CASRN OR REGNUM"
TYPE NUM OTHER CODE
ASP 1464 TETRAHYDROFURFURYL ALCOHOL 000097-99-4 172.515
175.105
176.180™
176.210
‘The REGNUM column above comprises the following 21 CFR sections:
CFR Reference Title
172.515 Food additives permitted for direct addition to food for human consumption —

Synthetic flavoring substances and adjuvants
175.105 Indirect food additives: Adhesives and components of coatings — Adhesives

176.180 Indirect Food Additives: Paper and Paperboard Components =
Components of paper and paperboard in contact with dry food

176.210 Indirect Food Additives: Paper and Paperboard Components —
Defoaming agents used in the manufacture of paper and paperboard.

* While FDA webpage indicates THFA at 21 CFR 176.180, it is not present in 1 April 2001 edition.



CBI-DELETED COPY

THFA Petition to National Organics Standards Board (NOSB) 5

8.

The Chemical Abstract Service (CAS) number or other product numbers of the substance and labels of
products that contains the petitioned substance.

CAS# 97-99-4
CAS # (former) 72074-94-3 ; 82853-20-1

CAS # (others) 22415-59-4 (R isomer) ; 57203-01-7 (S isomer)

EC# 202-625-6 & 603-061-00-7 (EINECS)
NIOSH/RTECS # LU2450000

ICSC# 1159

FEMA # 3056

BRN # 102723

MDL # MFCD00005372

Beilstein Index: 17(2), 106

Merck Index # 12,9353

Labels: While THFA is not labeled as a pesticide, it is included in [ ] that

AMVAC Chemical manufactures and distributes, which are delineated below,
and for which labels are appended in III:

(

The substance's physical properties and chemical mode of action including:
(a) chemical interactions with other substances, especially substances used in organic production;

The specialty solvent THFA occurs in two isomeric forms: D-isomer (levorotary) and L-isomer (dextrorotary).’
It is a colorless, clear, water-miscible, neutral, high-boiling, non-photochemically reactive solvent with a high
flash point, high-boiling point, low freezing point, thermal stability and a high solvency for organic and
inorganic materials. It’s low volatility aids in retarding evaporation. The ACS CHEMCYCLOPEDIA
describes it as an environmentally acceptable solvent (Appendix IT). In addition to its use as an agricultural
solvent and pesticide adjuvant, it has pharmaceutical applications as a transdermal absorption enhancer/solvent
for compounding topical creams and lotions®, and is employed in the Australian market in the product Biosal
Arthritis Cream (Appendix III); furthermore, it has been tested for intravenous and intra-arterial injection for
water-insoluble drugs®. Last, THFA is an FDA-approved direct food additive as a synthetic flavoring and
adjuvant, as well as an indirect food additive as an adhesive, paperboard component and defoaming agent for
paperboard. Its other uses include biocide carrier in industrial cleaners, coating remover (paints, inks, etc.),

chemical intermediates, and electronics.

THFA ‘technical synonyms (per NIH, CHEMID) and general information on THFA and related chemicals are
presented in Appendix III,

Merck Index, 13 edition, 2001,

Allen, Loyd V. Compounding Topical Dosage Forms: Ointments, Creams, Pastes and Lotions. Current and
Practical Compounding Information for the Pharmacist. Paddock Laboratories, Inc. 1993. (Abstract included in

this petition at Appendix VIIL.)

Stelling, Mottu F, et al. Comparative hemolytic activity of undiluted organic water-miscible solvents for
intravenous and intra-arterial injection. J.Pharm. Sci. Technol. 2000 Jan-Feb; 55(1): 16-23. (Abstract included

in this petition at Appendix II1.)

[CBI~
DELETED]

[CBI~
DELETED]
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The interaction of THFA with substances used in organic production is essentially that of a solvent for
naturally-occurring pesticides such as azadirachtin.

(b) toxicity and environmental persistence;

Organic production strives to maintain high quality food crops, while promoting use of lower toxicity inputs so
_as to preserve human health and to promote environmental balance. Crop protection aids, such as adjuvants and
inert ingredients, are consistent with organic agriculture when they meet those requirements. An inert, such as
THFA which is already employed in the pharmaceutical industry, is an approved food additive (both direct and
indirect), and is already exempt from pesticide tolerance, is an inert demonstrating the low toxicity profile
desired for organic inputs. This inert is a recognized environmentally-friendly solvent. It biodegrades in the
environment — in soil and water — and thus promotes the ecological balance sought in organic production. That
is, the possibility of groundwater contamination and accumulation in fish and other wildlife is obviated by its
unavailability and lack of environmental persistence. Furthermore, its use as a solvent in the aforementioned
agricultural products results in very low per application per acre use rates (8-22.5 oz use rate in products, and
thus 6-17 oz THFA per acre, or 0.0005 oz THFA/ft%); this contributes to low environmental availability and

impact.

Lack of Environmental Persistence

As MSDS documents indicate, THFA is not persistent in the environment, but readily biodegrades in soil,
sludge and water. Furthermore, it has an atmospheric half-life of 13 hours. The biodegradability of THFA is
confirmed by one study that found that the microbe Ralstonia eutropha not only readily biodegrades THFA, but
also tolerates it at concentrations as high as 200 mM.*

Those data indicate that THFA is a very benign solvent and is not expected to have — by itself — any
substantial effect on beneficial arthropods or other non-target organism. This feature is highly desirable
in the context of organic agriculture, where preservation of beneficial insects is critical for the

management of pest complexes.

Limited Environmental Toxicity

Available data indicate low toxicity to environmental organisms. In aquatic systems, THFA was one of the
solvents with very low toxicity (LCs>10,000 ppm) to frog tadpoles, which not only suggests THFA may be a
good solvent for use in toxicity testing of these amphibians, but is supportive of limited aquatic toxicological
impact.’ Similarly, in an insect study, THFA, at 0.25 .mu.L/insect [sic], was one of the solvent tests which was
not toxic to houseflies, stableflies and tsetse flies. This is supportive of limited toxic effects to beneficial insects

important to organic agriculture.®

*  Zamt, G. etal. Catalytic and molecular properties of the quinohemopreotein tetrahydrofurfuryl alcohol
dehydrogenase from Ralstonia eutropha strain Bo. J. Bacteriol. 2001 Mar: 183 (6): 1954-60. (Abstract

included in Appendix VIII of this petition.)

’  Nishiuchi, Yasuhiro. Toxicity of agrochemicals to freshwater organisms. CIII. Solvents. Suisan Zoshoko
(1984), 32(2), 115-19. (Abstract included in this petition at Appendix VIII)

®  Harris, E.G; Hadaway, A.B. Solvents for Use in topical applications of insecticides. Misc. Ref). —~ Cent
Overseas Pest Res. (U.K.) (1979), 50, 3pp. (Abstract included in this petition at Appendix VIII)
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(c) environmental impacts from its use or manufacture;

THFA has a unique structure in that it contains elements of an alcohol, an ether and a cyclic molecule. In
organic synthesis, THFA undergoes the reaction of a primary alcohol, while the ring exhibits characteristics of a
saturated cyclic ether.” Commercial manufacture of THFA entails catalytic hydrogenation of furfural, the
aldehyde of furan. Fufural itself is derived industrially from pentosan-containing agricultural byproducts (e.g.,
corncobs, oat or cottonseed hulls, and sugarcane bagasse). In actuality, then, THFA itself is ultimately derived

from naturally occurring agricultural waste products.

THFA is not classified by EPA as a Hazardous Waste, and thus is not viewed as having a significant
environmental impact. As an effluent in manufacturing, THFA can enter bodies of water; however, in
concentrations up to 1 mg/liter, THFA does not alter the biological oxygen demand (BOD). As discussed in
Item 9 (b) available data indicate it has limited environmental toxicity to aquatic organisms and insects, as well
as low mammalian toxicity (discussed below at Item 9 (d)).

Hazards with THFA manufacture come from danger to handlers via explosive peroxides. THFA reacts with
strong oxidants and several N-chloro- and N-bromides; these can cause fire and explosion hazards.

An increased awareness of organic solvent use in chemical processing has resulted from implementation of such
diverse agreements and regulations as the Montreal Protocol, the Clean Air Act and the Pollution Prevention
Act of 1990. One review discussed the search for “green” solvents to replace traditional solvents. While THFA
is not specifically discussed in that review, the “green” characteristics of THF (tetrahydrofuran) derivatives are
covered. An example is n-octyl tetrahydrofurfuryl ether that has been shown an effective solvent replacement
for THF in the reaction series to produce the protease inhibitor Crixivan for the human immunodeficiency virus

(HIV).?

In summary, manufacture of THFA has some hazard to workers and handlers due to fire and explosive
hazards, but its environmental impacts are minimal. The EPA does not view THFA as a hazardous
waste, and it is part of a group of chemistries singled out for its “green characteristics” as a solvent.
These attributes make THFA an attractive solvent for continued use in organic production.

(d) effects on human health;

While extensive long-term studies have not been conducted on THFA, sufficient studies exist to clearly
demonstrate that it is non-carcinogenic, non-mutagenic, and has low acute toxicity. These low toxicity
characteristics demonstrate THFA to be an ideal solvent for use in organic production, which has a focus of
promoting human health in food consumption and during food production. There is an exemption from
tolerance (40 CFR 180.1001 (c)) with no limits on use; thus the EPA has no concerns of residues in food crops.
Hazards to humans are primarily related to some explosive manufacturing potential, but to agricultural workers
the only significant concern is acute eye irritation, which is mitigated by dilution in end-use pesticide products,
and use of personal protective equipment (PPE) required by end-use labels. In fact, the National Library of
Medicine (Hazardous Substances Data Bank, HSDB®, Appendix VI), focuses on manufacturing exposure,
discounting exposure from agricultural applications, concluding that “Probable routes of human exposure are
occupational through dermal contact and inhalation of vapor.”

7 Merck Index, 13" edition, 2001.

3 Sherman, Julie, et al, Solvent replacement for green processing. Environmental Health Perspectives 106
(Suppl): 253-271 (1998). -
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Supportive toxicity information from evaluation in pharmaceutical applications

THFA is not only already approved by FDA as an approved food additive (both direct and indirect), but its low
toxicity has made it attractive for use and further development in the pharmaceutical industry. The use of
THFA as an compounding agent in topical creams and lotions, including utilization in demonstrates it is
suitable for direct human exposure. Evaluation as an organic solvent for human pharmaceutical preparations,
and use in the Australian human health product Biosal Arthritis Cream, further demonstrates the confidence the
medical community has in THFA for greater use in human drug application to alleviate human suffering and to

promote health.

Direct consideration as a candidate for direct injection into humans as a drug carrier has been considered.
Mottu et al said: “THFA is considered a “potentially useful” non-aqueous solvent for pharmaceutical
formulations to dissolve water-insoluble drugs used in subcutaneous or intramuscular injection. Review of
toxicity information for THFA and other similar solvents concluded that “toxicity data on intravascular organic
solvents are insufficient because they concern solvents diluted with water and because of lack of comparative

evaluation using the same methodologies.” "

Attracted by its low toxicity and superior solvent characteristics, THFA has been evaluated for other clinical
applications. The possibility of THFA as a candidate to treat induced digitalis toxicity was evaluated in dogs
with IV administration of 50 mg/kg THFA.' While it was not effective as a treatment, its use as a
pharmaceutical candidate is demonstrated in such routine testing. In health and environmental screening,
THFA was separately tested, along with cyclohexane, acetone, acetonitrile, ethanol and other solvents, and
results indicated THFA is an acceptable solvent for mutagen testing.'! Thus THFA is shown sufficiently
compatible with biological systems that it can assist in screening and identifying toxic agents in the

environment.

Acute Toxicity

As summarized in the Penn Specialty Chemicals MSDS (and consistent with other MSDS’s and safety
summaries in Appendices II and IV, respectively), THFA has low acute toxicity to mammals. High LDs, values
are associated with low toxicity, and the oral LD50 in mice 2300 mg/kg and for rats is 1600 mg/kg (though the
ZEBET cytotoxicity database presents this as even less toxic, at 2503 mg/kg). A complete list of acute tests
presented in MSDS’s are:

Rat: Oral LDs, = 1600 mg/kg Intraperitoneal LDsy = 400 mg/kg
Mouse: Oral LDs, = 2300 mg/kg  Intravenous LDso = 725 mg/kg

Guinea Pig: Oral LDso =800 mg/kg  Dermal LD, = 5000 mg/kg'
Intraperitoneal LDs, = 400 mg/kg

10

11

Mottu F. et al. Organic solvents for pharmaceutical parenterals and embolic liquids: a review of toxicity data.
J. Pharm. Sci. Technol. 2000 Nov; 54(6): 456-69. (Abstract included Appendix VIII of this petition.)

Shafer, R.B and Adicoff, A. Digitalis antagonism by a specific lactone. Current Therapeutic Résearch, 12,
Nov. 1970, pp. 755-758. . (Abstract included in Appendix VIII of this petition.)

Maron, D., Katzenellenbogen, J.; Ames. B.N. Compatibility of organic solvents with the Salmonella/
Microsome test. Mutation Research, 88 (4), 1980, pp. 343-350. (Abstract included in Appendix VIII of this

petition.)

Penn Specialty MSDS erroneously reports this as 5 mg/kg (no doubt a typographical error where “mg” was
substituted for “gm” ; other MSDS’s and sources correctly report this as 5 g/kg or 5000 mg/kg).
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MSDS acute effects (e.g., Penn Specialty MSDS) are thus described as moderately irritating to eyes and skin
and moderately toxic by ingestion. This is consistent with the National Library of Medicine (Hazardous
Substances Data Bank, HSDB®, Appendix VI, as well as the Merck Index 13" edition, 2001) which describes
THFA as moderately irritating to skin, mucous membranes and irritating to human eyes. It adds that no
information is available about the rate in which a harmful air concentration is reached on evaporation at 20°C.
Interestingly, one study evaluated 18 potential penetration enhancers and found that THFA, tested undiluted at
100%, caused no discernible change in the histological appearance of the skin over the 24 hour test period. "

Mutagenicity

The Penn Specialty MSDS indicates THFA is not mutagenic by the Ames test. The National Library of
Medicine (Chemical Carcinogenesis Research Information System, CCRIS®, Appendix VI) confirms this by
reporting six Ames tests, the results of each finding THFA negative for mutagenicity.

Subchronic Toxicity

A series of studies were conducted by Quaker Oats company in the early 1970’s in support of a pesticide
petition for THFA (see Item 6 above for discussion under “EPA Tolerance Assessment”). Upon acquisition by
Great Lakes Corporation, a current manufacturer of THFA, various studies were summarized to EPA’s Office
of Toxic Substances under TSCA Section 8(¢). These subchronic THFA studies contributed to a determination
by EPA that an exemption for tolerance for THFA (40 CFR 180.1001 (c)) is warranted and should be
established. An overview of those studies, based on review of available correspondence follows:

23 Oct 1991 Letter to US.EPA Office of Toxic Substances (Great Lakes ref RFH-91-300) regarding studies
conducted by Quaker Oats subsidiary in 1970-72 to support Pesticide Petition No 2F1198 (renumbered to PP
2E1198), leading to an exemption from tolerance (40 CFR 180.1001 (c)).

¢ 90 day subacute [sic] [subchronic] oral toxicity dog study: No mortalities occurred directly related to
compound administration, and there were no untoward behavioral reactions found.  There were some

questions raised about the appropriateness of group housing of dogs, and whether the dogs were
sufficiently sexually mature for the purposes of the study.

¢ 90 day testicular maturation dog study: This is an apparent follow-up to the 90 day subacute [subchronic]
oral toxicity study with dogs, to address deficiencies in study design. No significant differences in testes
weights and testes to body weight ratios reported against the controls; even at 800 ppm normal testicular
development was noted.

e 90 day subacute [subchronic] oral tox rat study: No mortalities occurred directly related to compound
administration, and there were no untoward behavioral reactions found.

29 May 1992 letter to US EPA Office of Toxic Substances (Great Lakes ref JAB-108). A repeat of the 90 day
subacute [subchronic] dietary rat studies was conducted under modern protocol design. No mortality or
untoward behavioral reactions noted at any level. Several findings at the two high doses of 5,000 and 10,000
ppm, including depressed body weight, tissue weight differences and blood chemistry differences. At lower
concentrations of 500 and 1000 ppm, there were few findings. Histological examination had not been
completed at the time of this filing, and subsequent correspondence stating whether histology supported these
findings as chemical related was not obtained.

13

Lashmar UT, et al. Topical application of penetration enhancers to the skin of nude mice: a histopathological
study. J. Pharm. Pharmacol. 1989. Feb; 41(2): 118-22. (Abstract included in Appendix VIII of this petition.)

e
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10.

27 August 1992 Letter to US.EPA Office of Toxic Substances (Great Lakes ref JAB-92-223) regarding an oral
toxicity study in rabbits. Some mortality was observed at the high dose level (1000 mg/kg/day), with necropsy
revealing red areas on lungs and red foci on the stomach of those found dead (or moribund animals euthanized).
Necropsy of lower three dose levels revealed no remarkable findings.

14 October 1992 letter to US EPA Office of Toxic Substances (Great Lakes ref JAB-92-294) regarding a dose
range-finding developmental toxicity study in rats. No maternal mortality or abortions at any level, but early
resorptions at two highest levels (500 and 1000 mg/kg/day), which also exhibited decreased food consumption
and depression in weight gain. Highest dose has some clinical findings such as impaired mobility. Fetuses of
all liters viable at four lower dose levels with the only significant finding being litter weights of next highest
dose (100 mg/kg/day) which were lower than control,

30 August 1995 letter to US EPA Office of Toxic Substances (Great Lakes ref JAB-95-149) regarding a 90 day
subchronic inhalation study with rats. Exposure levels were 50, 150 and 500 ppm. A NOEL could not be

established after 13 weeks exposure.

30 August 1995 letter to US EPA Office of Toxic Substances (Great Lakes ref JAB-95-148) regarding a 90 day
subchronic dermal toxicity study with rats. The NOEL was established at 100 mg/kg/day for males and 300

mg/kg/day for females.

The subchronic effects summary from the Penn Specialty MSDS and the National Library of Medicine
(Hazardous Substances Data Bank, HSDB®, Appendix VI) provide an identically worded statement:
“Subchronic exposures (oral, dermal and inhalation) at relatively high levels, have demonstrated developmental
toxicity, reproductive toxicity, and central nervous system depression in either rats, rabbits or dogs.” The Penn
Specialty MSDS cautions: “Repeated or prolonged exposure to vapors may cause central nervous system
depression, and decreased male fertility. Repeated or prolonged dermal contact may cause decreased male
fertility, Ingestion may cause developmental effects.”

Chronic Effects

No chronic effects are presented as available in the Penn Speciality MSDS or any other source located.

Carcinogenicity

Great Lakes Chemical Corporation MSDS indicates that THFA is not listed as a carcinogen by NTP or IARC,
This is supported by the Environmental Defense Scorecard (Appendix IV) which indicates THFA is not a
recognized carcinogen, either by inhalation or ingestion.

(e) effects on soil organisms, crops, or livestock.

Available environmental information on THFA demonstrate it is environmentally-friendly and readily
biodegrades, and the use rate of the agricultural products it is utilized in is very low per acre. There is thus little
opportunity for THFA to accumulate in the environment and threaten biological systems. Studies on aquatic
organisms (i.e., tadpoles) and insects (such as houseflies and stableflies) show THFA to be of low toxicity to
wildlife, and there are no data showing adverse effects on soil organisms. Similarly, no evidence of phytoxicity
to crops has been shown, and the referenced agricultural formulation is less phytotoxic than many other
formulation at similar use rates; furthermore, there are no livestock concerns as evidenced by the exemption
from tolerance (40 CFR 180.1001 (c)) and data supporting low mammalian toxicity.

Safety information about the substance including a Material Safety Data Sheet (MSDS) and a substance
report from the National Institute of Environmental Health Studies.

MSDS: Example MSDS documents attached in Appendix II, specifically those from:

e  Great Lakes Chemical Corporation
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* Sigma-Aldrich
¢ Penn Specialty Chemicals, Inc.

NIEHS: No substance report from National Institute for Environmental Health Studies
was available.

OTHER SAFETY INFORMATION:

Presented in Appendix IV are the following safety summaries:

EPA Envirofact Warehouse Chemical References
Environmental Defense Scorecard

National Institute of Standards and Technology Websheet
NIOSH International Chemical Safety Card

IPCS INCHEM Chemical Safety Card

ChemPFinder Safety Surnmary

ChemPFate Physical Properties Summary

TSCA Chemical Substances Inventory Extract (Cornell U.)
ZEBET Database: Registry of Cytotoxicity

Sources Consulted with No Information Found on THFA

*  National Pesticide Information Retrieval System (NPIRS)
EXTOXNET
EPA IRIS Database

11. Research information about the substance that includes comprehensive substance research reviews and
research bibliographies, including reviews and bibliographies which present contrasting positions to
those presented by the petitioner in supporting the substance's inclusion on or removal from the National

List.

There are considerable numbers of acute safety profiles available on THFA (see Appendix IV), but broader
technical information is scattered across a number of sources, with no comprehensive reviews readily available.
In Appendix VI are presented results of various electronic searches of the scientific literature:

* National Library of Medicine, Hazardous Substances Data Bank (HSDB®) — Toxicity Profile from multiple
literature sources.

¢ National Library of Medicine, Chemical Carcinogenesis Research Information System (CCRIS®) —
Carcinogenicity and mutagenicity Profile from multiple literature sources.
TOXLINE Search - Citations of 29 toxicology references.
STN Database search and FOIA Follow-up (by Bergeson and Campbell, PC.) — 68 citations presented
(some redundant to TOXLINE and HSDB databases).
RETR Search conducted by NERAC.COM - Toxicity keyword focus, 10 citations.

e RETR Search conducted by NERAC.COM - FDA keyword focus, 1 citation.

* RETR Search conducted by NERAC.COM -~ Pesticide keyword focus, 3 citations.

Relevant studies in the above listings were obtained where the available abstracts were not sufficiently
informative. These studies are summarized in Item 9 (b) above.

Review Articles: Discussed above in Item 9 (c) is one review article located which concemns environmentally-
friendly solvents. Another review article, discussed below in Item 12, compares THFA to other known
solvents, and endorses THFA as an underutilized, low toxicity agrochemical solvent. A third review article



CBI-DELETED COPY

THFA Petition to National Organics Standards Board (NOSB) 12

reviewed toxicity data for organic non-aqueous solvents which could be vehicles for subcutaneous and
intramuscular injection of pharmaceuticals (discussed above at Item 9(b)). These articles are:

e  Sherman, Julie, et al, Solvent replacement for green processing. Environmental Health Perspectives 106
(Suppl): 253-271 (1998).

¢ McKillip, Doyel et al. Comparison of the cyclic ether-alcohol tetrahydrofurfuryl alcohol to other known
solvents. Adjuvants Agrichem. 1992, pp. 225-34. (Included in Appendix VII of this petition.)

* MottuF. etal. Organic solvents for pharmaceutical parenterals and embolic liquids: a review of toxicity
data. J. Pharm. Sci. Technol. 2000 Nov; 54(6): 456-69. (Abstract included Appendix VIII of this petition.)

12. A Petition Justification Statement" which provides justification for one of the following actions
requested in the petition: [[Page 43261]]

When petitioning for the inclusion of a synthetic substance on the National List, the petition should state
why the synthetic substance is necessary for the production or handling of an organic product.

THFA has unique qualities as a solvent allowing production of [ ] chemicals for organicuse =~ CBI-
by growers in formulated products. The solubility profile of THFA allows ready dissolution of various percent DELETED
range limonoids. AMVAC Chemical has a patent pending for this unique use of THFA.

McKillip et al endorse wider use of THFA in agrochemical applications as follows:

Tetrahydrofurfuryl alc. (THFA) as an agrochem. adjuvant has seen limited com[mercial]
applications. THFA’s underexploited status is believed due to lack of publicly available data
regarding its characteristics. Inherently low toxicity, low volatility, biodegradability, and high
solvency in both org. and aq. systems make THFA an attractive candidate for use with
agrochems.... The data presented should provide formulators with another option when selecting
formulation chem. for current or exptl. active ingredients. *

CBI-

The advantages of employing this THFA in agricultural products are THFA is:
DELETED

A unique solvent for [ ] pesticides, and our company has a patent pending for this use;

additionally this is part of a group of “green solvents” assessed by EPA;
Has low toxicity to non-target organisms with a very low use rate (0.0005 oz THFA per ft’);

b.

¢. Rapidly biodegradable and non-persistent in the environment;

d. Currently is established by FDA (on EAFUS list) as a food additive;

e. Exempt from EPA tolerance;

f. A benign material that is non-mutagenic, non-teratogenic and with no long-term chronic or carcinogenic
effects,

g. A product with origins as a plant-derived material,

h. Requested by OMRI for continued use in organic production, and

1. A product where risk assessments which have completed to date by various governmental Agencies have
not identified concems with continued use of THFA in organic production.

The petition should also describe the nonsynthetic substances or alternative cultural methods that could
be used in place of the petitioned synthetic substance.

There are no nonsynthetic solvents that may be used to formulate | ] products of adequate CBI-
dispersion characteristics, stability and performance. Among the available synthetic solvents, THFA has DELETED
superior environmental and toxicity characteristics as compared to cyclohexanone and xylene (both on EPA

Inerts List 2, Potentially Toxic Inerts/High Priority for Testing), and is in the same toxicity range as other

" McKillip, Doyel et al. Comparison of the cyclic ether-alcohol tetrahydrofurfuryl alcohol to other known
solvents. Adjuvants Agrichem. 1992, pp. 225-34. (Included in Appendix VII of this petition.)
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alcohols (such as methanol, and ethanol (already on EPA List 4B)). A particularly illustrative example is the
comparison of cyclohexanol. Although both THFA and cyclohexanol are currently on EPA Inerts List 3, THFA
acute oral toxicity levels are over 3 times less than cyclohexanol.” This is supportive of EPA moving THFA to
Inerts List 4B, and for NOSB including THFA on the National List.

Additionally, the petition should summarize the beneficial effects to the environment, human health, or
farm ecosystem from use of the synthetic substance that support the use of it instead of the use of a
nonsynthetic substance or alternative cultural methods.

Continued access to THFA as an organic solvent will promote availability of [ ] CBI-
products. Maintaining such [ ] pesticide products in the markeplace is important for organic DELETED

production. [

,] it is relatively harmless to spiders, other insects
such a pollinating bees, ladybugs, earthworms and other wildlife. It is non-phytotoxic, of low toxicity to
mammals, has low soil mobility and does not accumulate in the environment. In organic production,
formulated [ ] are effective at low rates, provide a worker-friendly 12 hour re-entry interval
(REI) and are compatible with IPM and resistance management programs. The active [ ], with

which THFA is used as a solvent, is also exempt from tolerance by
Jwitha[ ] day pre-harvest interval.

Respectfully submitted by,
AMVAC CHEMICAL CORPORATION
4695 MacArthur Court, Suite 1250
Newport Beach, CA 92660

LIST OF APPENDICES

1. THFA Exemption from Tolerance (40 CFR 180.1001 (c)

FDA EAFUS Food Additives Database (21 CFR 172, 175 and 176)
2. MSDS Sheets
3. General Information on Production, Nomenclature and Product Uses
4. EPA and Other Third Party Hazards and Risk Summaries
5. NPIRS Study Listing
6. Bibliographic Listings of Scientific Literature (with limited abstracts)
7. Journal article: Doyel, K.J. etal. Comparison of the cyclic ether-alcohol tetrahydrofurfuryl

alcohol to other known solvents. Adjuvants Agrichem. 1992, pp. 225-34

8. Toxicology Study Abstracts via NCBI and STNEasy
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THFA Exemption from Tolerance (40 CFR 180.1001(c))

FDA EAFUS Food Additives Database (21 CFR 172,175, and 176
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EAFUS: A Food Additive Database
This is an informational database maintained by the U.S. Food and Drug Administration (FDA) Center for Food
Safety and Applied Nutrition (CFSAN) under an ongoing program known as the Priority-based Assessment of Food
Additives (PAFA). It contains administrative, chemical and toxicological information on over 2000 substances
directly added to food, including substances regulated by the U.S. Food and Drug Administration (FDA) as direct,
"secondary” direct, and color additives, and Generally Recognized As Safe (GRAS) and prior-sanctioned
substances. In addition, the database contains only administrative and chemical information on less than 1000 such
substances. The more than 3000 total substances together comprise an inventory often referred to as “Everything”
Added to Food in the United States (EAFUS).
This list of substances contains ingredients added directly to food that FDA has either approved as food additives or
listed or affirmed as GRAS. Nevertheless, it contains only a partial list of all food ingredients that may in fact be
lawfully added to food, because under federal law some ingredients may be added to food under a GRAS
determination made independently from the FDA. The list contains many, but not all, of the substances subject to
independent GRAS determinations. For information about the GRAS notification program please consult the
Inventory of GRAS Notifications.
The list below is an alphabetical inventory representing only five of 196 fields in FDA/CFSAN's PAFA database.
Definitions of the labels that are found in the inventory are: ’

-
) i T

L 'S .
To access the specific regulations listed below, type in the title number, 21, and then the section and part numbers,
e.g. 184 and 1330 at the Government Printing Office web site,
To search this list, use your browser's "find" feature. In most web browsers look under the Edit menu at the top of
your browser window and click on Find (or use CTRL-F) to bring up the browser's "find" window. Type in the

phrase you wish to search on, and your browser window should move to the next occurrence of that phrase on this
web page.
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DOC DOC MAINTERM
TYPE NUM

ASP 1464 TETRAHYDROFURFURYL ALCOHOL

CAS RN OR
OTHER CODE
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APPENDIX 11

Material Safety Data Sheets
(MSDS)




ASTRO PRODUCT CODE # 10201

@mt Lakes MATERIAL SAFETY DATA SHEET

Qwemical Corporstion
PAGE: 1 of 4
MATERIAL IDENTIFIER: QO® THFA® . DATE PREPARED: 11/16/95

PRODUCT NAME:

CHEMICAL NAME: TETRAHYDROFURFURYL ALCOHOL

CHEMICAL FAMILY: ALCOHOL
PRODUCT DESCRIPTION: CLEAR COLORLESS LIQUID

PRODUCT USE: SOLVENT, CHEMICAL INTERMEDIATE
MANUFACTURER'S ADDRESS: ~ Great Lakes Chemical Corporation
One Great Lakes Bivd.
P.0. Box 2200

West Lafayetts, IN 47906

EMERGENCY TELEPHONE NUMBERS: PRODUCT INFORMATION AND OTHER CALLS:
CHEMTREC: 1-800-424-9300 GREAT LAKES CHEMICAL CORPORATION
HAZARD INFORMATION SERVICES: 1-800-228-5635 1-317-497-6100 [9AM-4PM EST M-F}

(For Emergency Medical Information)

COMPONENT: Tetrahydrofurfuryl alcohol , 98-100% CAS# 97-99-4
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munununmnnmnnmn EMERGENCY OVERVIEW LU TR TR T
Combustible, clear liquid. Irritating to the eyes and skin.
Prolonged exposurs to vapor may cause central nervous systam depression.

POTENTIAL HEALTH EFFECTS (See Section 11):
EYE CONTACT: Moderately iitating to eyes.
SKIN CONTACT: Sfightly Imitating to skin.

INHALATION: Excessive exposure to vapor may causs dizziness, blurred vision, nausea, vomiting or
headaches.

INGESTION: May be harmful if ingested.



ASTRO PRODUCT CODE # 10201

@m‘ Lakes MATERIAL SAFETY DATA SHEET

CQwaical Corpocation
PAGE: 20f4

MATERIAL IDENTIFIER: QO® THFA® DATE PREPARED: 11/16/95

OTHER EFFECTS: Repeated or prolonged exposure to vapors may cause central nervous systemn
depression, and decreased male fertility. Repeated or prolonged dermal contact may cause dscreased

male fertility,
CARCINOGENICITY: Not listed as carcinogen by NTP or lARC, not regulated by OSHA.

get medical attention.

SKIN CONTACT: Wash with large volumes of soap and water, If irritatian occurs,

INHALATION: Remove person to fresh alr. If not breathing, give artificial respiration. If breathing difficult

give oxygen. Get medical attenticn.

INGESTION: If conscious, give person 1 to 2 glasses of water. Get medical attention immediately.

FLASHPOINT: 165°F (74°C) TCC method
FLAMMABLE LIMITS (%Volume): UEL=9.7 LELs 15
AUTOIGNITION TEMPERATURE: 540°F (282°C)

GENERAL HAZARD: Combustible liquid.

FIRE FIGHTING: Firefighters should have eye protection and wear self-contained br

Use water spray to cool containers exposed to fire.
EXTINGUISHING MEDIA: Alcohol foam, carbon dioxide, dry chemical, water spray for dilution to non-flammable

mixtura, :
DECOMPOSITION PRODUCTS UNDER FIRE CONDITIONS: Combustion produces carbon dioxide and carbon

monoxde,

eathing apparatus.

= T T
on-combustible, absorbent material. Flush area with water to
disposal. Wear all appropriate personal protective equipment.

LAND SPILL : Pick up spilf on sand, earth or other n
remove last traces. Collect wash water/material for

STORAGE AND HANDLING: Store In cool, dry, well ventilated location. Outside or detached storage Is
prefetred. Separats from oxidizers. Keep containers tightly closed. No smoking or eating in handling area.
Avoid contact with skin, eyes and clathing. Avold breathing mists and vapors. Avold prolonged and repeated
exposure. Use appropriate personal protective equipment. Do not wear contact lenses when working with this

material,
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Product Number:T12653
Product Name:Tetrahydrofurfuryl alcohol, 98%
Description / Pricing valid 08/2000 - 10/2000
Cert. of Analysis Aldrich Chemical Co., Inc.
MSDS 1001 West St. Paul

Milwaukee, WI 53233 UsSA
Phone: 414-273-3850

Print Preview
Bulk Quote

Ask A Scientist
MATERIAL SAFETY DATA SHEET

SECTION 1. - = - = = = « - = CHEMICAL IDENTIFICATION- = - - - = -~ = - -
CATALOG #: T12653
NAME : TETRAHYDROFURFURYL ALCOHOL, 98%

SECTION 2, -~ - = - -~ COMPOSITION/INFORMATION ON INGREDIENTS -~ = — - - =
CAS #: 97-99~-4
MF: C5H1002
EC NO: 202-625-6

SYNONYMS

FURFURYL ALCOHOL, TETRAHYDRO- * QO THFA * TETRAHYDRO-2-FURANCARBINOL *
TETRAHYDRO~2-FURANMETHANOL * TETRAHYDROFURFURYL ALCOHOL *
TETRAHYDROFURYLALKOHOL (CZECH) * TETRAHYDROFURFURYLALKOHOL (CZECH) ~*
TETRAHYDRO-2-FURYLMETHANOL * THFA *

SECTION 3. - - = = = =~ = - - - HAZARDS IDENTIFICATION - - - = = = - - —
LABEL PRECAUTIONARY STATEMENTS
HARMFUL

HARMFUL IF SWALLOWED.
IRRITATING TO EYES, RESPIRATORY SYSTEM AND SKIN.
COMBUSTIBLE.
KEEP AWAY FROM HEAT AND OPEN FLAME.
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE.
WEAR SUITABLE PROTECTIVE CLOTHING.
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE
PROTECTION.
HYGROSCOPIC

SECTION 4. - = = = =~ = = - - - FIRST-AID MEASURES- - = - = =~ = = — - -
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WATER FOR AT LEAST 15 MINUTES.
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS
AMOUNTS OF WATER.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.

SECTION 5. = = = = = - - « - FIRE FIGHTING MEASURES -~ - = - - = = = ~ =

EXTINGUISHING MEDIA
WATER SPRAY.
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES

WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.
COMBUSTIBLE.

SECTION 6. - = = = -~ = - - ACCIDENTAL RELEASE MEASURES- - - =~ = = = = =
EVACUATE AREA.
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY
RUBBER GLOVES.
COVER WITH DRY-LIME, SAND, OR SODA ASH. PLACE IN COVERED CONTAINERS
USING NON-SPARKING TOOLS AND TRANSPORT OUTDOORS.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

SECTION 7. - = = = = - = = - - HANDLING AND STORAGE= = = - = = = ~ ~ = =
REFER TO SECTION 8.
SECTION 8. - - = - = - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - ~ - -

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.
SAFETY SHOWER AND EYE BATH.

MECHANICAL EXHAUST REQUIRED.

DO NOT BREATHE VAPOR.

AVOID CONTACT WITH EYES, SKIN AND CLOTHING.

WASH THOROUGHLY AFTER HANDLING.

HARMFUL LIQUID.

IRRITANT.

KEEP CONTAINER CLOSED.

KEEP AWAY FROM HEAT AND OPEN FLAME.

HYGROSCOPIC

STORE IN A COOL DRY PLACE.

http://www.msdssolutions.com/doc-magrit/0000000749/0000128571.html 1/23/02
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SECTION 9. - - = = - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -
APPEARANCE AND ODOR
COLORLESS LIQUID
PHYSICAL PROPERTIES

MELTING POINT: -80 C
FLASHPOINT 183F
83.88C
EXPLOSION LIMITS IN AIR:
UPPER 9.7%
LOWER 1.5%
VAPOR PRESSURE: 2.3MM 39 C
SPECIFIC GRAVITY: 1.054
VAPOR DENSITY: 3.52
SECTION 10. - -~ = = = = - - - STABILITY AND REACTIVITY - = = -~ = = - - -
INCOMPATIBILITIES

STRONG ACIDS
STRONG OXIDIZING AGENTS
STRONG REDUCING AGENTS
ACID CHLORIDES
ACID ANHYDRIDES
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
CARBON MONOXIDE, CARBON DIOXIDE
SECTION 1l. = = ~ =~ = = = = ~ TOXICOLOGICAL INFORMATION - - = = -= - - -
ACUTE EFFECTS
HARMEUL IF SWALLOWED.
MAY BE HARMFUL IF INHALED.
MAY BE HARMFUL IF ABSORBED THROUGH THE SKIN.
CAUSES EYE IRRITATION.
CAUSES SKIN IRRITATION.
MATERIAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.
EXPOSURE CAN CAUSE:
NAUSEA, DIZZINESS AND HEADACHE
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.
RTECS #: LU2450000
2-FURANMETHANOL, TETRAHYDRO-
IRRITATION DATA

EYE-RBT 20 MG/24H MOD 85JCAE ~-,786,1986
TOXICITY DATA

ORL-RAT LD50:1600 MG/KG 38MKAJ 2C,4658,1982
IPR-RAT LD50:400 MG/KG 38MKAJ 2C,4658,1982
ORL~-MUS LD50:2300 MG/KG HYSAAV 32(2),273,1967
IVN-RBT LD50:725 MG/KG FEPRA7 8,294,1949
ORL-GPG LD50:800 MG/KG 38MKAJ 2C,4658,1982
SKN-GPG LDS0:5 GM/KG 38MKAJ 2C,4658,1982
IPR-GPG LD50:400 MG/KG 38MKAJ 2C,4658,1982

TARGET ORGAN DATA
PATERNAL EFFECTS (SPERMATOGENESIS)
PATERNAL EFFECTS (TESTES, EPIDIDYMIS, SPERM DUCT)
PATERNAL EFFECTS (PROSTATE, SEMINAL VESICLE, COWPER'S, ACCESSORY GLANDS
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES
(RTECS) DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR
COMPLETE INFORMATION.

SECTION 12, = = - = = - - - - ECOLOGICAL INFORMATION = = = = = = = = — -
DATA NOT YET AVAILABLE.
SECTION 13. ~ = - = = = - ~ - DISPOSAL CONSIDERATIONS - — - = = = ~ — -

THIS COMBUSTIBLE MATERIAL MAY BE BURNED IN A CHEMICAL INCINERATOR
EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.
SECTION 14, = = = = = = = = - - TRANSPORT INFORMATION - - - - - = = -
CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.
SECTION 15, - = = = = = = - - REGULATORY INFORMATION - - - = = - - - - -
EUROPEAN INFORMATION
EC INDEX NO: 603-061-00-7
HARMFUL
R 36
IRRITATING TO EYES.
S 39
WEAR EYE/FACE PROTECTION.
REVIEWS, STANDARDS, AND REGULATIONS
OEL=MAK
NCHS 1974: HZD 83085; NIS 9; TNF 1654; NOS 9; TNE 2169
NOES 1983: HZD 83085; NIS 41; TNF 5004; NOS 33; TNE 81543; TFE 48075
EPA TSCA SECTION 8(B) CHEMICAL INVENTORY
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, DECEMBER 1999
SECTION 16, = = ~ = = = = = - - OTHER INFORMATION- - - ~ - - = - - - <« -
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO
BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH,
FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING
OR FROM CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR
PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.
COPYRIGHT 1999 SIGMA-ALDRICH CO.

http://www.msdssolutions.com/doc-magrit/0000000749/0000128571 . html 1/23/02
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Material Safety Data Sheet ® ® .
May be used to comply with OSHA's Hazard Communication Standard, 0 TH FA Hi h Pgﬂtv

29CFR 1910.1200. Standard must be consulted for specific requirements.
Sresremustbe K DATE PREPARED: November 2, 1999

SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: QO® THFA® , QO® THFA®-High Purity
CHEMICAL NAME: TETRAHYDROFURFURYL ALCOHOL, THFA
CHEMICAL FAMILY: ALCOHOL
PRODUCT DESCRIPTION: CLEAR COLORLESS LIQUID
PRODUCT USE; SOLVENT, CHEMICAL INTERMEDIATE
MANUFACTURER’S ADDRESS: Penn Specialty Chemicals, Inc.

3324 Chelsea Avenue
Memphis, TN 38108

EMERGENCY TELEPHONE NUMBERS: PRODUCT INFORMATION AND OTHER CALLS:
CHEMTREC: 800-424-9300 Penn Specialty Chemicals, Inc.
EMERGENY MEDICAL: 800-228-5635 901-320-4000

(Hazard Information Services)

SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS

COMPONENT: Tetrahydrofurfuryl alcohol, 98-100% CAS# 97-99-4

SECTION 3 HAZARDS IDENTIFICATION

Combustible, clear liquid. Irritating to the eyes and skin.
Prolonged exposure to vapor may cause central nervous system depression.

POTENTIAL HEALTH EFFECTS (See Section 11):
EYE CONTACT: Moderately irritating to eyes.
SKIN CONTACT: Slightly irritating to skin.

INHALATION: Excessive exposure to vapor may cause dizziness, blurred vision, nausea, vomiting
or headaches.

INGESTION: May be harmful if ingested.
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OTHER EFFECTS: Repeated or prolonged exposure to vapors may cause central nervous system
depression, and decreased male fertility. Repeated or prolonged dermal contact may cause
decreased male fertility. Ingestion may cause developmental effects.

CARCINOGENICITY: Not listed as carcinogen by NTP or IARC, not regulated by OSHA.

SECTION 4 FIRST AID MEASURES

EYE CONTACT: Flush with large volumes of water for at least 15 minutes. Get medical attention.

SKIN CONTACT: Wash with large volumes of soap and water. If irritation occurs, get medical
attention.

INHALATION: Remove person to fresh air. If not breathing, give artificial respiration. If breathing
difficult give oxygen. Get medical attention. '

INGESTION: If conscious, give person 1 to 2 glasses of water. Get medical attention immediately.

SECTION § FIRE-FIGHTING MEASURES

FLASHPOINT: 165°F (74°C) TCC method
FLAMMABLE LIMITS (%Volume): UEL=9.7 LEL=1.5
AUTOIGNITION TEMPERATURE: 540°F (282°C)

GENERAL HAZARD: Combustible liquid.

FIRE FIGHTING: Firefighters should have eye protection and wear self-contained breathing
apparatus. Use water spray to cool containers exposed to fire.
EXTINGUISHING MEDIA:  Alcohol foam, carbon dioxide, dry chemical, water spray for dilution to non-
flammable mixture.
DECOMPOSITION PRODUCTS UNDER FIRE CONDITIONS: Combustion produces carbon dioxide and
carbon monoxide.

SECTION 6 ACCIDENTAL RELEASE MEASURES

LAND SPILL : Pick up spill on sand, earth or other non-combustible, absorbent material. Flush area with
water to remove last traces. Collect wash water/material for disposal. Wear all appropriate personal

protective equipment.

SECTION 7 STORAGE AND HANDLING

STORAGE AND HANDLING: Store in cool, dry, well ventilated location. Outside or detached storage is
preferred. Separate from oxidizers. Keep containers tightly closed. No smoking or eating in handling

area.



Avoid contact with skin, eyes and clothing. Avoid breathing mists and vapors. Avoid prolonged and
repeated exposure. Use appropriate personal protective equipment. Do not wear contact lenses when
working with this material.
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SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

WORKPLACE EXPOSURE GUIDELINES: Avoid direct contact with tetrahydrofurfuryl alcohol. General
ventilation and local exhaust required to minimize exposure to mists and vapors.

OSHA PEL - Not Established.  ACGIH TLV - Not Established. AIHA WEEL GUIDE: 2ppm (8hr
TWA).

PERSONAL PROTECTION: If misting or vapors occur use NIOSH approved organic vapor air purifying
respirator. Use chemical safety goggles for eye protection. Use impervious chemical gloves (North Safety
Products, Silver Shield). Have eye wash and safety shower available.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

SPECIFIC GRAVITY: 1.05 VAPOR PRESSURE: mmHg: 0.2 at 68 °F (20°C)

SOLUBILITY IN WATER: Complete. APPEARANCE: Clear, water white to pale yellow, mobile
' liquid.

VAPOR DENSITY at 1 atm (Air=1): 3.5 FREEZING/MELTING POINT: -112°F ( -80° C)

BOILING POINT: 352°F ( 178°C) pH: not available ODOR: Mild characteristic odor.

SECTION 10 STABILITY AND REACTIVITY

STABILITY: Stable. HAZARDOUS POLYMERIZATION: None.

INCOMPATIBLE MATERIALS: oxidizers, strong acids, strong bases.
CONDITIONS TO AVOID: heat, sparks, flame or other sources of ignition.
HAZARDOUS DECOMPOSITION PRODUCTS: Combustion produces carbon dioxide and carbon monoxide.

SECTION 11 TOXICOLOGICAL INFORMATION

COMPONENT ACUTE TEST VALUE SPECIES
THFA® Oral LD50 1600 mg/Kg* Rat
Intraperitoneal LD50 400 mg/Kg* Rat
Oral LD50 2300 mg/Kg* Mouse

Intravenous LD50 725 mg/Kg* Rabbit



Oral LD50 800 mg/Kg* Guinea pig
Dermal LD50 4"5 mg/Kg* Guinea pig
Intraperitoneal LD50 400 mg/Kg* Guinea pig

¥ value fyeed 1n corvectly | Shawld be S%/ k”}.

ACUTE EFFECTS: Moderately irritating to eyes, skin and mucous membranes. Moderately toxic by
ingestion.

*RTECS Reference

SUBCHRONIC EFFECTS: Subchronic exposures (oral, dermal and inhalation) at relatively high levels,
have demonstrated systemic toxicity, reproductive toxicity, and central nervous system depression in
either rats, rabbits or dogs. An oral developmental screening study in rats expressed a lower mean fetal
body weight at

100 mg/kg/day.

QO® THFA®

Page 4
November 2, 1999

CHRONIC EFFECTS: Not available
MUTAGENICITY: Not mutagenic by the Ames test.

SECTION 172 ECOLOGICAL INFORMATION B T

Tetrahydrofurfuryl alcohol readily biodegrades in soil, sludge and water. The atmospheric half-life is 13
hours. (Reference: HSDB of the National Library of Medicine)

SECTION 13 DISPOSAL CONSIDERATIONS

Tetrahydrofurfuryl alcohol is not an EPA hazardous waste. Dispose of in accord with regulations.

SECTION 14 TRANSPORT INFORMATION

DEPARTMENT OF TRANSPORTATION (DOT): Combustible liquid, N.O.S. (Tetrahydrofurfuryl alcohol),

NA 1983, Packing Group ). Label: None.
49CFR173.150: Combustible liquids in non-bulk packaging are not regulated by DOT.

SECTION 15 REGULATORY INFORMATION

INVENTORY LISTINGS: Tetrahydrofurfuryl aicohol is listed on the TSCA, DSL, and EINECS inventories.

SECTION 16 OTHER INFORMATION

HAZARD RATING SYSTEMS: NFPA Hazard Identification: HEALTH 2, FLAMMABILITY 2, REACTIVITY
0.

REVISION: 11/99 Change Company Name




SUPERSEDES ISSUE DATE: 11/6/96

THIS INFORMATION RELATES TO THE SPECIFIC MATERIAL DESIGNATED AND MAY NOT BE VALID FOR SUCH MATERIAL USED IN COMBINATION
WITH ANY OTHER MATERIALS OR IN ANY PROCESS. SUCH INFORMATION IS TO THE BEST OF OUR KNOWLEDGE AND BELIEF, ACCURATE AND
RELIABLE AS OF THE DATE COMPILED. HOWEVER, NO REPRESENTATION, WARRANTY OR GUARANTEE IS MADE AS TO ITS ACCURACY,
RELIABILITY OR COMPLETENESS. IT IS THE USER'S RESPONSIBILITY TO SATISFY HIMSELF AS TO THE SUITABILITY AND COMPLETENESS OF
SUCH INFORMATION FOR HIS OWN PARTICULAR USE. WE DO NOT ACCEPT LIABILITY FOR ANY LOSS OR DAMAGE THAT MAY OCCUR FROM
THE USE OF THIS INFORMATION NOR DO WE OFFER WARRANTY AGAINST PATENT INFRINGEMENT.
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General Information on Production, Nomenclature
and
Product Uses
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The buyer s guxde to chemlccls.cnd services

Great Lakes Chemical Corp.

( ) _ TETRAHYDROFURFURYL ALCOHOL
A=)

TETRAHYDROFURFURYL ALCOHOL [97-99-4]
Colorless, water-miscible, biodegradable, high- boiling,

® ContactUs
environmentally acceptable solvent used as biocide carrier
W in industrial cleaners, coating remover (paints, inks, etc.)

chemical intermediates, etc Industrial, 98% grades UN
1987, alcohol, NOS, combustible liquid Tank car, tank

truck
INNOCENTIVE If you have forgotten your username and/or password, please

contact f_wach@acs.org

Bayer ¢ - ‘
M
CY"'EE _____©20021MS. All nghts reserved.

.../productdetails.asp?strCatName=TETRAHYDROFURFURYL+ALCOHOL&SubCategoryTexi /24/02



Name of Substance

I 2-Furanmethanol, tetrahydro-
H Tetrahydro-2-furanmethanol
I Tetrahydrofurfuryl alcohol

Superlist Name

I 2-Furanmethanol, tetrahydro-
I Furfuryl alcohol, tetrahydro-
I Tetrahydrofurfuryl alcohol

Synonyms

I 2-(Hydroxymethyl)tetrahydrofuran
I 2-Furanmethanol, tetrahydro-

I 5-17-03-00115 (Beilstein Handbook Reference)

I A13-00104

Fd BRN 0102723

4 CCRIS 2923

4 EINECS 202-625-6

4 FEMA No. 3056

I Furfuryl alcohol, tetrahydro-
Fd HSDB 5314

P NSC 15434

I QO Thfa

H THFA

I Tetrahydro-2-furancarbinol

I Tetrahydro-2-furanmethanol
I Tetrahydro-2-furanylmethanol
I Tetrahydro-2-furfuryl alcohol
I Tetrahydro-2-furylmethanol

I Tetrahydrofurfuryl alcohol

I Tetrahydrofurfurylalkohol [Czech]
I Tetrahydrofuryl carbinol

I Tetrahydrofurylalkohol [Czech]

FROM_CHEMID

Page 1 of 2

http://chem.sis.nlm.nih.gov/chemidplus/detail_sum.htm1?CompdID=000097994&page=names 1/28/02
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FROM CHEMID
Systematic Name

I 2-Furanmethanol, tetrahydro-
I Furfuryl alcohol, tetrahydro- (8CI)
I Tetrahydrofurfury! alcohol

http://chem.sis.nlm.nih.gov/chemidplus/detail _sum.html?CompdID=000097994&page=names = 1/28/02
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You can go directly to our
Download Site for:
MSDS information
Sales Specification Sheets

Solvents Product Listing
MSDS and Sales Specs

Furfural

Furfural was discovered by
Dobereiner in 1832, and
commercial production was
pioneered by The Quaker
Oats Company in 1922.
Furfural has grown to
industrial importance chiefly
because it is an excellent
solvent and the precursor of
many commercial chemicals.
It is obtained from pentosan-
containing agricultural
residues such as corn cobs,
bagasse, cottonseed hulls, oat
hulls and rice hulls.

Products

21st Century Technology and a Rennaissance in Service

About Penn  Products  News

Page 1 of 2

Careers

Solvents
Furfural, Furfuryl Alcohol and THFA

Furfuryl Alcohol

Furfuryl alcohol is produced
by the catalytic
hydrogenation of furfural.
Furfuryl alcohol undergoes
the typical reactions of a
primary alcohol including
oxidation, esterification and
estherification. It is used
extensively in the foundry
industry.

Tetrahydrofurfuryl

Alcohol
(THFA)

THFA is an environmentally

http://www.pschem.com/products/solvents.html

acceptable, biodegradeable
and water misceable
specialty solvent. It is a
clear, colorless, neutral
solvent that is not
photochemically reactive,

2/1/02



http://www.paddocklabs.com/publications/secundum/secart32.html

Current and Practical Compounding Information for the Pharmacist

Compounding Topical Dosage Forms:
Ointments, Creams, Pastes and Lotions

Loyd V. Allen, Jr., R.Ph., Ph.D.

Professor and Head, Pharmaceutics and Medicinal Chemistry
University of Oklahoma HSC College of Pharmacy

© Paddock Laboratories, Inc., 1993

Contents:

Introduction

Absorption Enhancers

This class of additives deserves brief mention here, but will be covered in depth in a future issue.
Absorption enhancers have attracted attention in the popular and scientific literature, particularly since the
transdermal route of administration has become more widely used. These substances facilitate absorption of
drugs through the skin. It appears that some materials have a direct effect on the permeability of the skin
and others augment percutaneous absorption by increasing the thermodynamic activity of the penetrant,
thus creating a greater concentration gradient across the skin.

Direct-effect absorption enhancers include common as well as not-so-common chemicals, including
solvents, surfactants, and chemicals such as urea and N, N-diethyl-m-toluamide.

Water is the most prevalent absorption enhancer, even in "anhydrous" systems because of their occlusive
nature. The classic absorption enhancer is dimethylsulfoxide (DMSO), which has lost popularity due to
adverse side effects. However, other solvents such as laurocapram (Azone) have been shown to be very
effective, even in concentrations below 5%, because they are retained in the stratum corneum for a period
of time, which prolongs their effect.

Surfactants have functioned as absorption enhancers, but they do cause irritation, which limits their
usefulness.

Examples of absorption enhancers are shown in Table 3.

Table 3: Absorption Enhancers

Solvents

Water

Alcohols (Methanol, Ethanol, 2-propanol)

Alkyl methyl sulfoxides (Dimethyl sulfoxide, Decylmethyl sulfoxide, Tetradecyl methyl sulfoxide)
Pyrrolidones (2-Pyrrolidone, N-Methyl-2-pyrrolidone, N-(2-Hydroxyethyl) pyrrolidone

Laurocapram

Miscellaneous: (Acetone, Dimethyl acetamide, Dimethyl formamide, Tetrahydrofurfuryl alcohol)
Amphiphiles

Anionic surfactants (docusate sodium, sodium lauryl sulfate)

Cationic surfactants (quaternary ammonium salts)

Ampbhoteric surfactants (lecithins, cephalins, alkylbetamines)

Nonionic surfactants (mono-, di-, and triglycerides)

Fatty acids and alcohols (lauryl, cetyl, and stearyl alcohols; sucrose, sorbitan, PEG)

Miscellaneous

Urea

N, N-Diethyl-m-toluamide
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Supplier
Details

Supplier:
Yauyip Pty Ltd
Address:

22 Wilson St,
Strathfield NSW
2135

Phone:

(02) 9746 5353

Fax:
(02)97465353
Email

Discover Our Community

Page 1 of 1

Pty Lt

"Natural re

Yauyip

Home | Products| Ginger | Trade Prices | Contact U

1.

How to Order

Mail:
Yauyip Pty Ltd, 22 Wilson St,
Strathfield NSW 2135

Biosal Arthritis Cream

Biosal Arthritis Cream Rheumatism Rub is for
temporary relief from Arthritis pain.

Price: $10 AUD
Tip: Convert AUD into your local currency.

rerais f export b iNuesT

Additional Information:

THFA

e

Biosal Arthritis Cream contains Tetrahydrofurfuryl
alcohol which may help improve the circulation of th

| skin.

It requires less vigorous massage of the cream into
the skin to produce a feeling of warmth.

Methyl Salicylate has been traditionally used in
liniments with the distinct smell of Oii of Wintergreen

These ingredients in combination with Menthol, Pine
Qil and Eucalyptus Oil have helped many people ga
temporary relief of arthritic pain by massaging the
cream gently into the painful area.

Biosal Arthritis Cream is available in 35g tubes fro
selected pharmacies and also by mail order.

Mail Order: Prices include postage and handling.
;hree packs are available for the special price of jus
25.

Ph: (02) 9746 5353 Fax: (02)97465353 22 Wilson St, Strathfield NSW 2135 Ema

http://www.ozsites.net.a.../view_page.cgi?g=gaaagb&t=gaaagh&p=3&i=1&s=&id=Yauyip&u 3/25/02
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Envirofacts Warehouse Chemical References

TETRAHYDROFURFURYL ALCOHOL CAS #97-99-4

The following information resources are not maintained by Envirofacts. Envirofacts is neither
responsible for their informational content nor for their site operation, but provides references to them

here as a convenience to our Internet users.

Reference information on this chemical can be found at the following locations:
Non-Governmental Organizations

¢ The Environmental Defense Fund's Chemical Scorecard summarizes information
about health effects, hazard rankings, industrial and consumer product uses, environmental
releases and transfers, risk assessment values and regulatory coverage.

These pages are maintained by the Envirofacts Support Team at the EPA Systems Development Center.
For comments, problems or suggestions, please use the Envirofacts Feedback Form.

This page was updated July 23, 1998.

http://www.epa.gov/enviro/html/emci/chemref/97994.html 10/26/01
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ATV Enviroomental Defense
ENVIRONMENTAL . )
ABOUT THE CHEMICALS |Chemical Profile (Scorecard

Chemical:  TETRAHYDROFURFURYL ALCOHOL
EEEEETD cas Number: 97-99-4

Find Your C i
o Chemical Profile for TETRAHYDROFURFURYL
ALCOHOL (CAS Number: 97-99-4)

Setting Priorities
Pollutios Locator ¢ Human Health Hazards
Pollution Rankings
‘Abput the Chemicals e Hazard Rankings
- Health Effects
Regslatory Contrals
Diseassion Forums o Rank Chemicals by Reported Environmental
Releases in the United States

Chemical Use Profile

ersonalize Scorecard
o Rank Chemicals by Reported Environmental

Releases in Canada

' Glossary
About the Scorecard

‘Search Scorecard * Regulatory Coverage

L]

¢ Basic Testing to Identify Chemical Hazards

|

o Information Needed for Safety Assessment

Search Tips e Links

PoliutiocnWatch Canada

¢« Human Health Hazards

Health Hazard Reference(s)
Recognized: -
Suspected: -

{top]

¢ Hazard Rankings

Data lacking; not ranked by any system in Scorecard.

[top]

¢ Chemical Use Profile

Used in at least 1 industry.

http://www.scorecard.org/chemical-profiles/summary.tcl?edf substance id=97%2d99%2d4  10/26/01
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Used in_consumer products, building materials or furnishings that
contribute to indoor air pollution.

[top]

+ Rank Chemicals by Reported Environmental Releases in the
United States

No data on environmental releases in Scorecard.

[top]

e Rank Chemicals by Reported Environmental Releases in Canada

No data on environmental releases in Canada.

(top]

e Regulatory Coverage

Not on chemical lists in Scorecard.

[top]

¢ Basic Testing to Identify Chemical Hazards

Information on whether basic tests to identify chemical hazards

have been conducted on this chemical is not available.

[top]

o Information Needed for Safety Assessment

Lacks at least some of the data required for safety assessment.
See risk assessment data for this chemical from U.S. EPA or

Scorecard.

(top]

e Links

Other web sites specific to this chemical:
e IPCS International Chemical Safety Card

If none of these sources meet your needs, you can try searching
some other chemical database Web sites.

(top]

http://www.scorecard.org/chemical-profiles/summary.tcl?edf _substance id=97%2d99%2d4  10/26/01
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Powered by GetActive Software

Email questions regarding the data or
how to use this information to protect the environment.
© 2001 Environmental Defense and GetActive Software

http://www.scorecard.org/chemical-profiles/summary.tcl?edf substance id=97%2d99%2d4  10/26/01
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-7 ' Enviroomental Defense
ENVIROGNMENTAL )
DEFENSE ABOUT THE CHEMICALS |Industrial Uses Csco’ ecard

Chemical: TETRAHYDROFURFURYL ALCOHOL

BT  cas Number: 97-99-4
Find Your Community

Which Industries Use This How is the Chemical Used in This

Chemical? Industry?

(1
Health Effects
Reqnlatary Controls
- Powered by GetActive Software
Email questions regarding the data or

m how to use this information to protect the environment.
© 2001 Environmental Defense and GetActive Software
Personalize Scorecard

About the Scorecard

Search Scorecard

TR e~ Wood Stains and Varnishes Resin Solvents

Search Tips

I
PollutionWatch Canada

http://www.scorecard.org/chemical-profiles/uses.tcl?edf_substance id=97%2d99%2d4 10/26/01
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Enviroomental Defense
ENVIRONMENTAL (
ABOUT THE CHEMICALS|Consumer Products SCOr ecar d

Chemical: TETRAHYDROFURFURYL ALCOHOL

CAS Number: 97-99-4
Find Your Community
-What Kinds of Consumer Products May Contain This Chemical?

Setting Priarities

¢ Miscellaneous agricultural/pesticidal products
Oven cleaners

Paint and varnish removers

e Synthetic resin and rubber adhesives

Pollution Locator

Pollution Rankings
About the Chemicals
) Health Effects

Regelatory Controls

Discwssion Forums

FAGs

Powered by GetActive Software
Email questions regarding the data or

Personalize Scorecard how is information rot he environment.
Glossary © 2001 Environmental Defense and GetActive Software

Abput the Scorecard

Search Scorecard

|

Search Tips

L
PollutionWatch Canada

http://www scorecard.org/chemical.../consumer-products.tcl?edf _substance id=97%2d99%2d 10/26/01
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" ENVIRONMENTAL
| DEFENSE

ABOUT THE CHEMICALS|National Saf Enviroomentsi Defense
Assessment Data ! lonal Safety (SCO" ecar d)

Chemical: TETRAHYDROFURFURYL ALCOHOL

CAS Number: 97-99-4
Find Yoar Community

Risk Assessment Values or Standards

Setting Priorities

Pollutioa Locator Value Units Reference
Pollution Rankings Inhalation cancer risk value Not a recognized or
" About the Chemicals IR CLS2) suspect carcinogen
T mem  Inhalation noncancer risk
value (reference Data gap

i Ll ML concentration)
R MY National ambient air quality Gap in regulatory

standard coverage
Personalize Scorecard Ingestion cancer risk value Not a recognized or
Glossary (potency) suspect carcinogen
About the Scorecard Ingestion noncancer risk
value (reference dose) Data gap
Search Scorecard . . ;
d National water quality Gap in regulatory
standard coverage

| Find Your Community
| Whats New J
| Seting Prioritis J
|__Pollution Locator J
|_Pollutios Rankings J
| About the Chemicals
| Health Effects
|_Regalatory Contrals
| Discussion Forums
| FAL
Personalize Scorecard
| Glossary
|_About the Scorecard 4

Search Tips

See the data Scorecard possesses for safety assessment.

Powered by GetActive Software
PollutionWatch Canada Email questions regarding the data or

© 2001 Environmental Defense and GetActive Software

http://www.scorecard.org/chemi.../national-risk-characterization.tcl?edf_substance_id=97-99- 10/26/01



2-Furanmethanol, tetrahydro- Page 1 of 1

Standard Reference Online Chemistry
N E Data Program Databases WebBook
2-Furanmethanol, tetrahydro-

Formula: CH, 0O,

Molecular Weight: 102.13
CAS Registry Number: 97-99-4
Chemical Structure:

0

e

This structure is also available as a 2d Mol file.

o Other Names: Furfuryl alcohol, tetrahydro-; Qo thfa; Tetrahydro-2-furancarbinol;
Tetrahydro-2-furanmethanol; Tetrahydro-2-furanylmethanol; Tetrahydro-2-furfuryl
alcohol; Tetrahydro-2-furylmethanol; Tetrahydrofurfuryl alcohol; THFA; 2-
Hydroxymethyl-Tetrahydrofuran; Oxolan-2-methanol; o-Tetrahydrofurfuryl alcohol;
Tetrahydrofurylalkohol; Tetrahydrofurfurylalkohol; Tetrahydrofurylmethanol

s Notes / Error Report

e Other Data Available:

o Gas phase thermochemistry data
o Condensed phase thermochemistry data
o Phase change data
o Gas Phase IR Spectrum
o Mass Spectrum
Switch to calorie-based units

Notes / Error Report

Go Te: Top

o © 1991, 1994, 1996, 1997, 1998, 1999, 2000, 2001 copyright by the U.S. Secretary of
Commerce on behalf of the United States of America. All rights reserved.

o Data from NIST Standard Reference Database 69 - July 2001 Release: NIST Chemistry
WebBook

o The National Institute of Standards and Technology (NIST) uses its best efforts to deliver a
high quality copy of the Database and-to verify that the data contained therein have been
selected on the basis of sound scientific judgment. However, NIST makes no warranties to
that effect, and NIST shall not be liable for any damage that may result from errors or
omissions in the Database.

o If you believe that this page may contain an error, please fill out the error report form for

this page.

Standard Reference ' Online Chemistry
Data Program Databases WebBook

If you have comments or questions about this site, please contact us.

http://webbook.nist.gov/cgi/cbook.cgi?ID=97-99-4& Units=SI 1/28/02
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International Chemical Safety Cards
TETRAHYDROFURFURYL ALCOHOL ICSC: 1159

#, Y paag! National Institute for
/ Y ‘( N *x * W i
,;( “\ \% ff[gx \z ‘\ ‘y 2T Occupational Satety and Health
Ve Y N Y\ '// LI
\{\ " A\ = Snihatf -
NS=2. =" UNEP

Tetrahydro-2-furylmethanol
Tetrahydro-2-furanmethanol
Tetrahydro-2-furancarbinol
2-Hydroxymethyl oxolane
CSHI 002
Molecular mass: 102.1

ICSC# 1159
CAS# 97-99-4
RTECS # LU2450000
EC# 603-061-00-7
TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXPOSURE SYMPTOMS FIRE FIGHTING
Combustible. NO open flames. Powder, alcohol-resistant foam,
FIRE water in large amounts, carbon
dioxide.
Above 75°C explosive Above 75°C use a closed
EXPLOSION |[vapour/air mixtures may be system, ventilation.
formed.
EXPOSURE || C |
Sore throat. Cough. Headache. |[Ventilation, local exhaust, or  |[Fresh air, rest. Refer for
*INHALATION |[Nausea. Dizziness. Drowsiness. |[breathing protection. medical attention.
Unconsciousness.
- Redness. Pain. Protective gloves. Remove contaminated clothes.
*SKIN Rinse and then wash skin with
water and soap.
Redness. Pain. Safety spectacles. First rinse with plenty of water
EYES for several minutes (remove
contact lenses if easily
possible), then take to a doctor.
. Abdominal pain (further see Do not eat, drink, or smoke Rinse mouth. Refer tor medical
INGESTION Inhalation). during work. attention.
PACKAGING &
SPILLAGE DISPOSAL STORAGE - LABELLING
Collect leaking and spilled liquid in  |[Separated from incompatible Airtight,
sealable containers as far as possible. ||substances: see Chemical Dangers. Xi symbol
Wash away remainder with plenty of {|Keep in the dark. Store only if R: 36
water. stabilized. S:2-39
L SEE IMPORTANT INFORMATION ON BACK

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
ICSC: 1159 Commission of the European Communities (C) IPCS CEC 1998. No modifications to the International
version have been made except to add the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

http://www.cdc.gov/niosh/ipcsneng/neng1159.html 10/26/01



International Chemical Safety Cards (WHO/IPCS/ILO) Page 2 of 2

International Chemical Safety Cards

TETRAHYDROFURFURYL ALCOHOL ICSC: 1159
I PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS HYGROSCOPIC LIQUID. The substance can be absorbed into the body
M by inhalation and through the skin.
PHYSICAL DANGERS:
P INHALATION RISK:
No indication can be given about the rate in
Y CHEMICAL DANGERS: which a harmful concentration in the air is
The substance can presumably form reached on evaporation of this substance at
R explosive peroxides. Reacts violently with ~ 20°C.
strong oxidants, several N-chloro- and N-
T bromoimides causing fire and explosion EFFECTS OF SHORT-TERM
hazard. EXPOSURE:
A The substance irritates the eyes, the skin and
OCCUPATIONAL EXPOSURE LIMITS: the respiratory tract. The substance may cause
N TLYV not established. effects on the central nervous system.
Exposure at high level may result in
T unconsciousness.
EFFECTS OF LONG-TERM OR
D REPEATED EXPOSURE:
A
T i
A
Boiling point: 178°C Relative vapour density (air = 1): 3.5
Melting point: -80°C Relative density of the vapour/air-mixture at
PHYSICAL Relative density (water = 1): 1.05 20°C (air=1): 1.0
PROPERTIES Solubility in water: good Flash point: 75°C o.c.
Vapour pressure, Pa at 20°C: 30.6 Auto-ignition temperature: 282°C
Explosive limits, vol% in air: 1.5-9.7
ENVIRONMENTAL
DATA
[ NOTES ]
Use of alcoholic beverages enhances the harmful effect. An added stabilizer or inhibitor can influence the
toxicological properties of this substance, consult an expert. Check for peroxides prior to distillation; eliminate if
found.
NFPA Code: H2; F2; R 0;
[ ADDITIONAL INFORMATION
ICSC: 1159 TETRAHYDROFURFURYL ALCOHOL
(O) IPCS, CEC, 1998
Neither NIOSH, the CEC or the [PCS nor any person acting on behalf of NIOSH, the CEC or the
IPCS is responsible for the use which might be made of this information. This card contains the
IMPORTANT ||collective views of the IPCS Peer Review Committee and may not reflect in all cases all the
LEGAL detailed requirements included in national legislation on the subject. The user should verify
NOTICE: compliance of the cards with the relevant legislation in the country of use. The only modifications
made to produce the U.S. version is inclusion of the OSHA PELs, NIOSH RELs and NIOSH
IDLH values.

http://www.cdc.gov/niosh/ipcsneng/neng1159.html 10/26/01



. Tetrahydrofurfuryl alcohol (ICSC) Page 1 of 3

TETRAHYDROFURFURYL ALCOHOL
Tetrahydro-2-furylmethanol
Tetrahydro-2-furanmethanol
Tetrahydro-2-furancarbinol

2-Hydroxymethyl oxolane
CSHIOOZ
Molecular mass: 102.1

CAS# 97-99-4

RTECS # LU2450000

ICSC# 1159

EC# 603-061-00-7

TYPES OF ACUTE PREVENTION |[FIRST AID/FIRE

HAZARD/EXPOSURE ||HAZARDS/SYMPTOMS FIGHTING

FIRE Combustible. NO open flames. |[Powder, alcohol-
resistant foam, water
in large amounts,
carbon dioxide.

EXPLOSION Above 75°C explosive Above 75°C use a

+  [Ivapour/air mixtures may be  ||closed system,
formed. ventilation.

[EXPOSURE L IL I |

INHALATION Sore throat, cough, headache, |[Ventilation, Jocal |[Fresh air, rest, and

nausea, dizziness, drowsiness, |lexhaust, or refer for medical
unconsciousness. breathing attention.
protection.

SKIN Redness, pain. Protective gloves. |[Remove
contaminated
clothes, and rinse
and then wash skin
with water and soap.

EYES Redness, pain. Safety spectacles. |[First rinse with
plenty of water for
several minutes
(remove contact
lenses if easily
possible), then take
to a doctor.

INGESTION Abdominal pain (further see” |[Do not eat, drink, |[Rinse mouth, and

Inhalation). or smoke during (lrefer for medical
work. attention.

http://www.inchem.org/documents/icsc/icsc/eics1159.htm 10/26/01



Tetrahydrofurfuryl alcohol (ICSC) Page 2 of 3

SPILLAGE DISPOSAL STORAGE PACKAGING &
LABELLING
Collect leaking and spilled Iiquid in Separated from incompatible Airtight.
sealable containers as far as possible,  |lsubstances: see Chemical Dangers.
wash away remainder with plenty of  [[Keep in the dark, store only if Xi symbol
water. stabilized. R: 36
S: (2-)39
IMPORTANT DATA|[PHYSICAL STATE; INHALATION RISK:
APPEARANCE: No indication can be given about the
COLOURLESS HYGROSCOPIC  rate in which a harmful
LIQUID. concentration in the air is reached on

evaporation of this substance at 20°

CHEMICAL DANGERS: EFFECTS OF SHORT-TERM
The substance can presumably form EXPOSURE:
explosive peroxides. Reacts violently The substance irritates the eyes, the

with strong oxidants, several N- skin and the respiratory tract. The

chloro- and N-bromoimides causing substance may cause effects on the

fire and explosion hazard. central nervous system. Exposure at
high level may result in
unconsciousness. '

OCCUPATIONAL EXPOSURE

LIMITS (OELs):

TLV not established.

ROUTES OF EXPOSURE:

The substance can be absorbed into
the body by inhalation and through

the skin.

PHYSICAL Boiling point: 178°C

PROPERTIES Melting point: <-80°C
Relative density (water = 1): 1.05
Solubility in water: good
Vapour pressure, Pa at 20°C: 30.6
Relative vapour density (air = 1): 3.5
Relative density of the vapour/air-mixture at 20°C (air = 1): 1.0
Flash point: 75°C o.c.
Auto-ignition temperature: 282°C
Explosive limits, vol% in air: 1.5-9.7

ENVIRONMENTAL

DATA

http://www.inchem.org/documents/icsc/icsc/eics1159.htm 10/26/01
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[ NOTES N

Use of alcoholic beverages enhances the harmful effect. An added stabilizer or inhibitor can
influence the toxicological properties of this substance, consult an expert, check for peroxides prior

to distillation; eliminate if found.

L

[ADDITIONAL INFORMATION
L ]

NFPA Code: H2; F 2; R 0j]

Prepared in the context of cooperation between the International Programme on Chemical Safety &
the Commission of the European Communities (C) IPCS CEC 1993 (C) IPCS, CEC, 1993

See Also: Toxicological Abbreviations

http://www.inchem.org/documents/icsc/icsc/eics1159.htm 10/26/01



ChemFinder.Com Search Result Page Page 1 of 2

essateﬁ\lert D

C s

CombridgeSoft ChemPFinder.Com Chem Store.Com ChemNews.Com ChemClub.Com
ChemQueote.Com ChemACX.Com SciStore.Com Llabtgwip.Com ChemSell Com

Enter a chemical name, CAS Number, molecular formula, or molecular weight
l ‘] NG ZE

Or choose: Substructure Query with Plug-In or Structure Query with Java

Tetrahydro-2-furanmethanol [97-99-4]
Synonyms: Tetrahydro-2-furylmethanol; Tetrahydrofurfuryl alcohol; THFA;

CSHIOOZ
102.1328
RO View with ChemDraw Plugin
\_<j Save in CDX format
8]
__BUY AT CHEMACX.COM

 VIEW CHEM3D MODEL

Add Compound Add or Change Property Add Link Feedback

CIXDETITEE X1003437-0 T 07-99-4

-80 1.054

178

74

[DOT Number 3 O 102450000

[T Liquid. HYGROSCOPIC.

More information about the chemical is available in these categories:
Chemical Online Order Health Misc  Physical Properties

Regulations

Chemical Online Order
Available Chemicals Exchange
Information about this particular compound

Health
8(e) TRIAGE Chemical Studies Database

Australian Hazardous Substances Database

http://chemfinder.cambridgesoft.com/result.asp 10/26/01
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Information about this particular compound
Information about this particular compound

Misc
Chemical management
Information about this particular compound

Physical Properties
Fragranced Products Information Network
Information about this particular compound
NIST Chemistry WebBook
Information about this particular compound
ABCR GmbH&Co KG
Tetrahydrofurfuryl alcohol, 99%
Proton NMR Spectral Molecular Formula Index
Information about this particular compound
Galactic Industries Corporation Spectral Database
FTIR SPECTRUM of FURFURYL ALCOHOL, TETRAHYDRO-,
Genium's Chemical Container Label Database
Information about this particular compound
NFPA Chemical Hazard Labels
Information about this particular compound

Regulations
OSHA Chemical Sampling and Methods
Information about this particular compound

Enter a chemical name, CAS Number, molecular formula, or molecular weight

L ' A A LR

Substructure Query with Plug-In or Substructure Query with Java

ChemQueote.Com ChemACX.Com SciStore.Com Labfgwip.Com Chem3ell Com
Cambridge ChemFinder.Comm Chem Store.Comy ChemNaws.Com ChemClub.Com

| Message Alert

http://chemfinder.cambridgesoft.com/result.asp 10/26/01
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Home \ Search \ Guest Boolk \

=JECCHEMFATE Search Results

Return to EFDB page

CAS #:000097-99-4 Name: TETRAHYDROFURFURYL ALCOHOL

********************************************************************************

CAS# 97-99-4

ID TETRAHYDROFURFURYL ALCOHOL
Preferred Name : TETRAHYDROFURFURYL ALCOHOL
9th Col Index : TETRAHYDRO-2-FURAN~METHANOL
Synomym : TETRAHYDRO-2-FURANCARBINOL
Mol. Weight : 102.13
Mol. Formula ¢ C5H1002
Composition : C 58.80%, H 9.87%, O 31.33%

********************************************************************************

CAS# 97-99-4

VP TETRAHYDROFURFURYL ALCOHOL
Vapor Pressure : 8.010E-01 MM HG MEASURED
Temperature (C): 25
Remarks : SRC RECOMMENDED VALUE
Abbrev. Ref. : DAUBERT,TE & DANNER,RP (1989)

**************************ﬂ*****************************************************

DAUBERT, TE & DANNER,RP (1989)
DAUBERT,T.E.; DANNER, R.P.; PHYSICAL AND THERMODYNAMIC PROPERTIES OF PURE

CHEMICALS: DATA COMPILATION.; DESIGN INSTITUTE FOR PHYSICAL PROPERTY DATA,
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. HEMISPHERE PUB. CORP., NEW YORK,

NY., 4 VOL.; 1989

End of Search

http://esc.syrres.com/scripts/CHFcgi.exe 1/28/02



2-Furanmethanol, tetrahydro- Page 1 of 1

UCNOIV E RS I T Y .
Toxic Substances ,
pl‘i‘: control Act

Pyornrng, Comapt, oo T gonuion tage

The Toxic Substances Control Act (TSCA) Chemical Substances Inventory is the only official
source for information. This extract has been prepared for Cornell University user convenience
only from the March 2001 update on CD-ROM by SOLUTIONS Software Corporation.

CAS Number: 97-99-4

Preferred CA Index Name: 2-Furanmethanol, tetrahydro-
Submitter Name(s):

Former CAS Number(s): 72074-94-3; 82853-20-1
Molecular Formula: C5H1002

UVCB Flag:

EPA Flag (s):

Page Created 5/20/2001

http://msds.pdc.comell.edu/tsca/a4/t1614.htm 1/28/02



7.0 REGISTRY OF CYTOTOXICITY
(RC) DATA (ZEBET)
7.1 The ZEBET Database

ZEBET was established in Germany in 1989 at
the Federal Institute for Consumer Health
Protection and Veterinary Medicine (BgVV;
http://www.bgvv.de). The ZEBET database
contains evaluated information from the field of
biomedicine and related fields on altemative
methods that address the 3Rs concept of research
that involves animals: refinement of animal use in
experimentation, reduction of animal use, and
replacement of animals. The database
information was obtained from approximately 800
different documents (e.g., books, journals,
monographs, etc.). The RC is part of the database
and provides in vitro 1C50 values as well as acute
oral toxicity data (LD50) for rats and mice for 347
chemicals. The LD50 values come from the
RTECS database at NIOSH. The ZEBET
database also includes data for the 50 chemicals
from the MEIC database. The German Institute
for Medical Documentation and Information
(DIMDI) provides access to the ZEBET database
(http://www.dimdi.de).

7.1.1 Tables

Table 7.1: ICS50 values in ascending order (all
RC chemicals)

Table 7.2: Rat LD50 oral values in descending
order (all RC chemicals)

Table 7.3: Alphabetical order (all RC chemicals)

Table 7.4: Rat LD50 oral values in descending

order (MEIC chemicals)

The acute oral toxicity values are provided in
mg/kg and mmol/l for rats and mice. Regression
calculation values are in the last column of the
data sheets. Rat LDS50 values were used for the
calculations if they were available; if not, then
mouse LD50 values were used.

7.1.2 Figures
Regression calculations between cytotoxicity and

acute oral toxicity are illustrated in the figures
following the data.

101

Figure 7.1: Regression between RC values
(IC50x) and acute oral LD50 values
{MEIC chemicals)

Figure 7.2: Regression between human cell lines
(IC50m) and acute oral LD50 values

(MEIC chemicals)
7.13  German Organizational Names
ZEBET: Zentralstelle zur Erfassung und
Bewertungvon Ersatz- und
Ergdnzungsmethoden zum
Tierversuch
(German Centre Jor the
Documentation and Validation of
Alternative Methods [at BgVV])
DIMDI: Deutsches Institut fiir Medizinische
Dokumentation und Information
(The German Institute for Medical
Documentation and Information)
Bgvv: Bundesinstitut fiir gesundheitlichen
Verbraucherschutz und
Veterindrmedizin

(Federal Institute for Health
Protection of Consumers and
Veterinary Medicine)
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APPENDIX V

NPIRS Study Listing




PDMS Database Web Search - NPIRS

PDMS Search - Display First Submitter Information

Last Search: Administrative Numbers: 2F1198

Page 1 of 2

Citations Selected: 9
|-

00056443

00056444

00056445

00056446

00056447

00056448

Flint, D.R.; Thornton, J.S.; Shaw, H.R. (1972) A Gas Chromatograph-
ic Method for the Determination of Tetrahydrofurfuryl alcohol
(THFA) on Food Crops: Report No. 35025. Method dated Nov 6,
1972. (Unpublished study received on unknown date under 2F1198;
prepared by Chemagro Corp., submitted by Quaker Oats Co.,
Chicago, Ill.; CDL:091015-A)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 89/98/99 2F1198 091015 A

Chemagro (1972) Chemagro Division of Baychem Corporation Residue
Experiment: Report No. 35047. (Compilation; unpublished study
including report nos. 35048 and 35046, received Apr 30, 1973
under 2F1198; submitted by Quaker Oats Co., Chicago, Ill.; CDL:
091015-B)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

« 007789 04/30/73 2F1198 091015 B

Madden, J.W.; Daniels, J. (1972) A Gas Chromatographic Method for
the Determination of Tetrahydrofurfuryl alcohol Residues on
Crops: Report No. 2. Method dated Jan 27, 1972. (Unpublished
study received Feb 7, 1972 under 2F1198; submitted by Quaker
Oats Co., Chicago, Ill.; CDL:091015-C)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 02/07/72 2F1198 091015 ¢C
Quaker Oats Company (1957) Physiological Data on CO Tetrahydrofur-
furyl alcohol. (Unpublished study received Feb 7, 1972 under

2F1198; CDL:091015-D)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 02/07/72 2F1198 091015 D
Reineck, E.A. (1971) 90-Day Oral Toxicity of THFA. (Unpublished
study received Feb 7, 1572 under 2F1198; submitted by Quaker
Qats Co., Chicago, Ill.; CDL:091015-E)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 02/07/72 2F1198 091015 E

Chemagro Corporation (1971) Residue of Trichlorfon on Grass, Hay
and Alfalfa : Report No. 29683. (Compilation; unpublished study
including report nos. 22997 and 20997, received Feb 7, 1972 un-
der 2F1198; submitted by Quaker Oats Co., Chicago, Ill.; CDL:

http://npirs.ceris.purdue.edwhtbin/view.com
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PDMS Database Web Search - NPIRS

000564453

00056450

00056451

091015-F)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 02/07/72 2F1198 0381015 F

Lindberg, D.C.; Richter, W.R. (1971) Report to the Quaker Oats Com-
pany: 90-Day Testicular Maturation Study with THFA in Beagle
Dogs: IBT No. C9470. (Unpublished study received Feb 7, 1972
under 2F1198; prepared by Industrial Bio-Test Labcratories,
Inc., submitted by Quaker Oats Co., Chicago, Ill.; CDL:091015-G)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 02/07/72 2F1198 091015 G

Mastalski, K.; Suckow, E.E. (1970) Report to the Quaker Oats Com-
pany: Ninety-Day Subacute Oral Toxicity Study of THFA in Beagle
Dogs: IBT No. J8493. (Unpublished study received Feb 7, 1972
under 2F1198; prepared by Industrial Bio-Test Laboratories,
Inc., submitted by Quaker Oats Co., Chicago, Ill.; CDL:091015-H)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007785 02/07/72 2F1198 091015 H

Plank, J.; Richter, W.R. {1970) Report to the Quaker Oats Company:
Ninety-Day Subacute Oral Toxicity Study of THFA in Albino Rats:
IBT No. B8494. (Unpublished study received Feb 7, 1972 under
2F1198; prepared by Industrial Bio-Test Laboratories, Inc.,
submitted by Quaker Cats Co., Chicago, Ill.; CDL:091015-I)

First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.

007789 02/07/72 2F1198 091015 I

*** END OF OUTPUT **+*

Page2 of 2

©Copyright 1998-2002 Purdue Research Foundation. All rights reserved.

http://npirs.ceris.purdue.edwhtbin/view.com
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PDMS Search - Display First Submitter Information

Last Search: Administrative Numbers: 2E1198
Citations Selected: 2
i

00140107 Quaker Oats Co. (1972) Chemistry: Tetrahydrofurfurly Alcohol
(Compilation; unpublished study received 1972 under 2E1198; CDL:

095920-A)
First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.
007789 01/01/72 2E1198 095920 A

00140108 Quaker Oats Co. (1957) Physiological Data on 00 Tetrahydrofurfuryl
Alcohol. (Unpublished study received Sep 20, 1971 under 2E1198;

CDL:085920-B)
First Submitter: QUAKER OATS COMPANY

First Submitter No. Submission Date Administrative No. Accession No.
007789 09/20/71 2E1198 0953920 B

*** END OF OUTPUT #**=

©Copyright 1998-2002 Purdue Research Foundation. All rights reserved.

http://npirs.ceris.purdue.eduw/htbin/view.com 1/29/02
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Bibliographic Listings of Scientific Literature
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tetrahydrofurfuryl alcohol

Page 1 of 2

National Library of Medicine - Medical Subject Headings

2001 MeSH

MeSH Supplementary Concept Data

Return to Entry Page

{Name of Substance |[tetrahydrofurfuryl alcohol |
(Record Type I[C ]
[Registry Number ]07-99-4 |
(Related Number ~ |[22415-59-4 ((R)-isomer) |
{Related Number [[57203-01-7 ((S)-isomer) i
[Entry Term |[tetrahydrofurfuryl alcohol, (R)-1somer |
(Entry Term |[tetrahydrofurfuryl alcohol, (S)-isomer |
|Heading Mapped to|[*Furans ]
[Previous Indexing |[* ALCOHOLS (79-82) |
[Source |[Sud Med Ekspert 22(1):49;1979 ]
{Thesaurus ID |[Merck, 9th ed, #8931 ]
[Frequency 4 |
[Note ~ |[RN given refers to parent cpd; structure]
[Date of Entry [[19790101 ]
[Revision Date — ]20000822 Ji
[Unique ID ]|C018675 ]

Return to Entry Page

http://www.nlm.nih. gov/cgi/mesh/2K/MB _cgi?term=tetrahydrofurfuryl+alcohol

1/28/02



Hazardous Substances Data Bank (HSDB) Fact Sheet Page 1 of 2

UNITED .STATES . . e
National Library of Medicine

Fact Sheet Home | Contact NLM | Site Index | Search Our Web Site | NLM Home

Health Information Library Services Reseaarch Programs New & Noteworthy General Infarmation

Fact Sheet
Hazardous Substances Data Bank (HSDB-)

HSDB is a toxicology data file on the National Library of Medicine's (NLM) Toxicology Data
Network (TOXNET®). It focuses on the toxicology of potentially hazardous chemicals. It is
enhanced with information on human exposure, industrial hygiene, emergency handling procedures,
environmental fate, regulatory requirements, and related areas. All data are referenced and derived
from a core set of books, government documents, technical reports and selected primary journal
literature. HSDB is peer-reviewed by the Scientific Review Panel (SRP), a committee of experts in
the major subject areas within the data bank's scope. HSDB is organized into individual chemical
records, and contains over 4500 such records.

Web Access/Searching

HSDB is accessible, free of charge, via TOXNET at: http://toxnet.nlm.nih. gov

4

Users can search by chemical or other name, chemical name fragment, Chemical Abstracts Service
Registry Number (RN), and/or subject terms. Search results can easily be viewed, printed or
downloaded. Search results are displayed in relevancy ranked order. Users may select to display
exact term matches, complete records, or any combination of data from the following broad

groupings:

Human Health Effects
Emergency Medical Treatment
Animal Toxicity Studies
Metabolism/Pharmacokinetics
Pharmacology

Environmental Fate/Exposure
Chemical/Physical Properties
Chemical Safety & Handling
Occupational Exposure Standards
Manufacturing/Use Information
Laboratory Methods

Special References

Synonyms and Identifiers
Administrative Information

Users can easily conduct their HSDB search strategy against other databases: Chemical

Carcinogenesis Research Information System, Integrated Risk Information System, and GENE-
TOX.

HSDB Review Status Tags

Associated with each data statement in HSDB is one of the following review status tags indicating
the level of quality review: "Peer Reviewed" - representing data which has undergone peer review

http://www.nlm.nih.gov/pubs/factsheets/hsdbfs.html 1/28/02



Hazardous Substances Data Bank (HSDB) Fact Sheet Page 2 of 2

by the Scientific Review Panel or other high level review group, "QC Reviewed" - representing
data which has received a quality control review, but not yet been reviewed by the Scientific
Review Panel, "Unreviewed" - used for a limited number of data statements, such as industry
submissions, which do not readily lend themselves to scientific review.

Further Information
For detailed information about HSDB or TOXNET, contact:

HSDB Representative

National Library of Medicine
Specialized Information Services
8600 Rockville Pike

Bethesda, MD 20894

Fax: (301) 480-3537

Telephone: (301) 496-1131
e-mail: tehip@teh.nlm.nih.gov
URL: http://sis.nlm.nih.gov

For information on NLM services, contact:

National Library of Medicine

Customer Service

8600 Rockville Pike

Bethesda, MD 20894 .
Telephone: 1-888-FINDNLM (1-888-346-3656) or (301) 594-5983

e-mail: custserv@nlm.nih.gov

U.S. National Library of Medicine, 8600 Rockville Pike, Bethesda, MD 20894
National Institutes of Health
Department of Health & Human Services
Copyright and Privacy Policy
Last updated: 18 April 2001

http://www.nlm.nih.gov/pubs/factsheets/hsdbfs.html - 1/28/02
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TETRAHYDROFURFURYL ALCOHOL
CASRN: 97-99-4
For other data, click on the Table of Contents

Human Health Effects:

Human Toxicity Excerpts:

MODERATELY IRRITATING TO SKIN, MUCOUS MEMBRANES.
[(Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1452]**PEER REVIEWED**

EFFECTS REPORTED IN ACUTE POISONING WHICH RESULTED IN DEATH WITHIN 2-3
DAYS WERE SWELLING IN THE BRAIN, HEMORRHAGES IN VISCERAL PLEURA &
EPICARDIUM, HYPERVOLEMIA OF ORGANS, & EXPANDED LUNG. MUCOSA OF THE
UPPER DIGESTIVE TRACT & STOMACH SHOWED SWELLING, HYPERVOLEMIA,
HEMORRHAGE, & NECROSIS. IN DEATH OCCURRING AFTER 3 DAYS, LIVER WEIGHT
INCREASED & SHOWED YELLOWISH-BROWN CROSS SECTION WITH HEMORRHAGES.
HEPATOCYTES WERE NECROTIC & SOME CONTAINED FAT DROPLETS.

(BEREZHNOI RV; SERGEEV SN; SUD MED EKSPERT 22 (1): 49 (1979)]**PEER REVIEWED**

... Irritating to human ... eyes.
[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas
Publisher, 1986. 894]**PEER REVIEWED**

i

Skin, Eye and Respiratory Irritations:

... [rritating to human ... eyes.
[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas

Publisher, 1986. 894]**PEER REVIEWED**
Probable Routes of Human Exposure:

Occupational exposure to tetrahydrofurfuryl alcohol occurs through dermal contact and inhalation of

vapor(1).
[(1) Parmeggiani L; Encyl Occup Health & Safety 3rd ed Geneva, Switzerland:
Internatiocnal Labour Office p. 931-2 (1983)]**PEER REVIEWED**

NIOSH (NOES Survey 1981-1983) has statistically estimated that 79,915 workers are potentially
exposed to tetrahydrofurfuryl alcohol in the USA(1). NIOSH (NOHS Survey 1972-1974) has
statistically estimated that 2,169 workers are potentially exposed to tetrahydrofurfuryl alcohol in the
USA(2).
[ (1) NIOSH; National Occupational Exposure Survey (NOES) (1983) (2) NIOSH;
National Occupational Hazard Survey (NOHS) (1974)]**PEER REVIEWED**

http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~AAA6oadnt:1:BASIC 1/28/02
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UNITED .STATES . . o
National Library of Medicine

Fact Sheet Home | Contact NLM | Siie Index | Search Our Web Site | NLM Home

Heaith Information Library Servicas Resaarch Programs New & Notewaorthy Genaral Information

Fact Sheet
Chemical Carcinogenesis Research Information System

(CCRIS.)

CCRIS is a toxicology data file of the National Library of Medicine's (NLM) Toxicology Data
Network (TOXNET®). It is a scientifically evaluated and fully referenced data bank, developed and
maintained by the National Cancer Institute (NCI). It contains some 8000 chemical records with
carcinogenicity, mutagenicity, tumor promotion, and tumor inhibition test results. Data are derived
from studies cited in primary journals, current awareness tools, NCI reports, and other special
sources. Test results have been reviewed by experts in carcinogenesis and mutagenesis.

Web Access/Searching

CCRIS is accessible, free of charge, via TOXNET at: http:/toxnet/nlm.nih.gov

Users can search by chemical or other name, chemical name fragment, Chemical Abstracts Service
Registry Number (RN), and/or subject terms. Search results can easily be viewed, printed or
downloaded. Search results are displayed in relevancy ranked order. Users may select to display
any combination of data from the following broad groupings:

(a) Carcinogenicity Studies
(b) Tumor Promotion Studies
(c) Mutagenicity Studies

(d) Tumor Inhibition Studies

Users can easily conduct their CCRIS search strategy against other databases: Hazardous
Substances Data Bank®, Integrated Risk Information System, and GENE-TOX.

Further Information
For detailed information about CCRIS or TOXNET, contact:

CCRIS Representative

Specialized Information Services
National Library of Medicine

8600 Rockville Pike

Bethesda, MD 20894

Telephone (301) 496-6531

FAX: (301) 480-3537

e-mail; toxmail@toxnetmail.nlm.nih.gov
URL: http://sis.nlm.nih.gov

For information on NLM services, contact:

http://www.nlm.nih.gov/pubs/factsheets/ccrisfs.html 1/28/02
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National Library of Medicine

Customer Service

8600 Rockville Pike

Bethesda, MD 20894

Telephone: 1-888-FINDNLM (1-888-346-3656) or (301) 594-5983
e-mail: custserv@nlm.nih.gov

U.S. National Library of Medicine, 8600 Rockville Pike, Bethesda, MD 20894
National Institutes of Health
Department of Health & Human Services
Copyright and Privacy Policy
Last updated: 18 April 2001

http://www.nlm.nih.gov/pubs/factsheets/ccrisfs.html 1/28/02
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TETRAHYDROFURFURYL ALCOHOL

CASRN: 97-99-4

For other data, click on the Table of Contents

Substance Identification:

Substance Name: TETRAHYDROFURFURYL ALCOHOL

CAS Registry Number: 97-99-4

Data Type:

Mutagenicity

Studies Data:

Mutagenicity Studies:

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: TA98

Metabolic Activation: NONE

Method: PREINCUBATION

Dose: 0.01-1000 UMOL/PLATE (TEST MATERIAL SOLVENT:
METHANOL)

Results: NEGATIVE

Reference:

(AESCHBACHER, HU, WOLLEB,U, LOLIGER,J, SPADONE,JC AND LIARDON,R; CONTRIBUTION OF
COFFEE AROMA CONSTITUENTS TO THE MUTAGENICITY OF COFFEE; FOOD CHEM. TOXICOL. 27
(4):227-232, 1989]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: TA100

Metabolic Activation: NONE

Method: PREINCUBATION

Dose: 0.01-1000 UMOL/PLATE (TEST MATERIAL SOLVENT:
METHANOL)

Results: NEGATIVE

Reference:

[AESCHBACHER, HU, WOLLER,U, LOLIGER,J, SPADONE,JC AND LIARDON,R; CONTRIBUTION OF
COFFEE AROMA CONSTITUENTS TO THE MUTAGENICITY OF COFFEE; FOOD CHEM. TOXICOL. 27
(4):227-232, 1989]

http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~AAAwLaWmb:1:BASIC 1/28/02
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Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: TA102

Metabolic Activation: NONE

Method: PREINCUBATION

Dose: 0.01-1000 UMOL/PLATE (TEST MATERIAL SOLVENT:
METHANOL)

Results: NEGATIVE

Reference:

(AESCHBACHER, HU, WOLLEB,U, LOLIGER,J, SPADONE,JC AND LIARDON,R; CONTRIBUTION OF
COFFEE AROMA CONSTITUENTS TO THE MUTAGENICITY OF COFFEE; FOOD CHEM. TOXICOL. 27

(4):227-232, 1989]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: TAO98

Metabolic Activation: RAT, LIVER, S-9, AROCLOR 1254

Method: PREINCUBATION

Dose: 0.01-1000 UMOL/PLATE (TEST MATERIAL SOLVENT:
METHANOL)

Results: NEGATIVE

Reference: ’

[AESCHBACHER, HU, WOLLEB,U, LOLIGER,J, SPADONE,JC AND LIARDON,R; CONTRIBUTION OF
COFFEE AROMA CONSTITUENTS TO THE MUTAGENICITY OF COFFEE; FOOD CHEM. TOXICOL. 27

(4):227-232, 1989]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: TA100

Metabolic Activation: RAT, LIVER, S-9, AROCLOR 1254

Method: PREINCUBATION

Dose: 0.01-1000 UMOL/PLATE (TEST MATERIAL SOLVENT:
METHANOL)

Results: NEGATIVE

Reference:

(AESCHBACHER, HU, WOLLEB, U, LOLIGER,J, SPADONE,JC AND LIARDON,R; CONTRIBUTION OF
COFFEE AROMA CONSTITUENTS TO THE MUTAGENICITY OF COFFEE; FOOD CHEM. TOXICOL. 27

(4):227-232, 1989]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: TA102

Metabolic Activation: RAT, LIVER, S-9, AROCLOR 1254

Method: PREINCUBATION

Dose: 0.01-1000 UMOL/PLATE (TEST MATERIAL SOLVENT:
METHANOL)

Results: NEGATIVE

Reference:

http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~AAAwLaWmb:1:BASIC 1/28/02
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(AESCHBACHER, HU, WOLLEB,U, LOLIGER,J, SPADONE,JC AND LIARDON,R; CONTRIBUTION OF
COFFEE AROMA CONSTITUENTS TO THE MUTAGENICITY OF COFFEE; FOOD CHEM. TOXICOL. 27
(4):227-232, 1989]

Administrative Information:

CCRIS Record Number:; 2923

Last Revision Date: 19911001

Update History:

Complete Update on 10/01/1991, 4 fields added/edited/deleted.

http://toxnet.nim.nih.gov/cgi-bin/sis/search/f?./temp/~AAAwLaWmb:1:BASIC 1/28/02



Page 1 of 1

TOXLINE Search Item 1 of 29

FORENSIC MEDICAL DIAGNOSIS OF INTOXICATIONS WITH TETRA

HYDRO FURFURYL ALCOHOL MORPHOLOGICAL CHANGES IN THE
INTERNAL ORGANS

Authors:

BEREZHNOI RV
SERGEEV SN

Source: SUD-MED EKSPERT; 22 (1). 1979. 49-51.

Abstract:

HEEP COPYRIGHT: BIOL ABS. HUMAN AUTOPSY BRAIN HEART LUNG
ESOPHAGUS STOMACH KIDNEY ADRENAL

CAS Registry Numbers:
97-99-4
Language: Russian |
Coden:
SMEZA
Entry Month: March, 1981
Year of Publication: 1979

Secondary Source ID: HEEP/81/04231

http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~BAAJTHad46L:1:BODY 1/28/02
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TOXLINE Search Item 2 of 29

Thermal Desorptionas Chromatographic/Mass Spectrometric Analysis of Volatile
Organic Compounds in the Offices of Smokers and Nonsmokers

Authors:

Bayer CW
Black MS

Source: Biomedical and Environmental Mass Spectrometry, Vol. 14, No. 8, pages 363-367, 26
references, 19871987

Abstract:

Concentrations of volatile organic compounds (VOCs) were determined in indoor air of offices
of smokers and nonsmokers in efforts to understand whether environmental tobacco smoke
contamination could be distinguished from airborne pollutants outgassing from other sources.
Air was sampled onto sorbents using personal sampling pumps, and material was thermally
desorbed and analyzed by gas chromatography and mass spectrometry. Common VOCs
detected in indoor air included aliphatic hydrocarbons, alkylated aromatic hydrocarbons,
chlorinated hydrocarbons, and a few miscellaneous compounds. No patterns emerged which
would correlate identified VOCs to the presence of environmental tobacco smoke. In studies of
side stream smoke to detect compounds present in smoke and not normally present in indoor
air, many compounds detected were nitrogen pyrolysates. Five compounds present in offices
occupied by smokers but not commonly found indoors were pyrrolidine (123751), 6-chloro-
2H-pyran-2-one, tetrahydrofuranmethanol (97994), 2-methyl-1H-pyrrole (636419), and 2-
methylpropyl-cyanate (CAS). Nicotine was not detected by the survey air analysis described,
but use of Orbo-42 sorbent tubes and gas chromatography with a nitrogen phosphorous
detector revealed higher concentrations of nicotine in office air of smokers compared to
nonsmokers. The nicotine level distinguished smokers' offices from those of nonsmokers, with
respective ranges of 1.48 to 2.71 and 0.02 to 0.32 parts per billion by volume. While it was not
possible to prove beyond doubt that the five unusual VOCs arose from the presence of a
tobacco smoker in the office, particularly since they were not detected in every office in which
a smoker worked, the authors conclude that these findings warrant additional study.

Keywords:

DCN-162222

Air quality measurement
Office workers
Workplace studies
Smoke inhalation

Smoking

Air sampling
Cigarette smoking
Chemical analysis
Volatiles

CAS Registry Numbers:

123-75-1
123-75-1
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Fragrances and other materials in deodorants: Search for potentially sensitizing
molecules using combined GC-MS and structure activity relationship (SAR)

analysis.

Authors:

RASTOGI SC
LEPOITTEVIN J-P
JOHANSEN JD
FROSCH PJ
MENNE T
BRUZE M
DREIER B
ANDERSEN KE
WHITE IR

Author Address: Natl. Environ. Res. Inst., Dep. Environ. Chem., Frederiksborgvej 399, P.O.B.
358, DK-4000 Roskilde, Denmark.

Source: CONTACT DERMATITIS; 39 (6). 1998. 293-303.

4

Abstract:

BIOSIS COPYRIGHT: BIOL ABS. Deodorants are one of the most frequently-used types of
cosmetics and are a source of allergic contact dermatitis. Therefore, a gas chromatography -
mass spectrometric analysis of 71 deodorants was performed for identification of fragrance and
non-fragrance materials present in marketed deodorants. Furthermore, the sensitizing potential
of these molecules was evaluated using structure activity relationships (SARs) analysis. This
was based on the presence of 1 or more chemically reactive site(s), in the chemical structure,
associated with sensitizing potential. Among the many different substances used to formulate
cosmetic products (over 3500), 226 chemicals were identified in a sample of 71 deodorants. 84
molecules were found to contain at least 1 structural alert, and 70 to belong to, or be
susceptible to being metabolized into, the chemical group of aldehydes, ketones and alpha,beta-
unsaturated aldehydes, ketone or esters. The combination of GC-MS and SARs analysis co

Medical Subject Headings (MeSH):

BIOCHEMISTRY/METHODS
BIOCHEMISTRY
HYPERSENSITIVITY

Keywords:

Biochemical Methods-General
Biochemical Studies-General

Allergy
CAS Registry Numbers:

84-69-5
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85-91-6
5471-51-2
118-61-6
119-36-8
5392-40-5
100-52-7
108-39-4
101-81-5

103-45-7
87-20-7
78-79-5
13019-22-2
104-93-8
76-22-2
110-27-0
1490-04-6
529-20-4
25167-81-1
563-83-7
1125-12-8
520-45-6
142-50-7
128-37-0
122-99-6
122-39-4
120-72-9
112-27-6
111-90-0
110-63-4
110-44-1
109-86-4
108-95-2
108-46-3
106-49-0
106-28-5
105-60-2
99-76-3
98-86-2
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Degradation of tetrahydrofurfuryl alcohol by Ralstonia eutropha is initiated by an
inducible pyrroloquinoline quinone-dependent alcohol dehydrogenase.

Authors:

ZARNT G
SCHRAEDER T
ANDREESEN JR

Author Address: Institut fuer Mikrobiologie, Universitaet Halle, Kurt-Mothes-Str. 3, D-06099
Halle, Germany.

Source: APPLIED AND ENVIRONMENTAL MICROBIOLOGY; 63 (12). 1997. 4891-4898.

Abstract:

BIOSIS COPYRIGHT: BIOL ABS. An organism tentatively identified as Ralstonia eutropha
was isolated from enrichment cultures containing tetrahydrofurfuryl alcohol (THFA) as the
sole source of carbon and energy. The strain was able to tolerate up to 200 mM THFA in
mineral salt medium. The degradation was initiated by an inducible ferricyanide-dependent
alcohol dehydrogenase (ADH) which was detected in the soluble fraction of cell extracts. The
enzyme catalyzed the oxidation of THFA to the corresponding tetrahydrofuran-2-carboxylic
acid. Studies with n-pentanol as the substrate revealed that the corresponding aldehyde was
released as a free intermediate. The enzyme was purified 211-fold to apparent homogeneity and
could be identified as a quinohemoprotein containing one pyrroloquinoline quinone and one
covalently bound heme ¢ per monomer. It was a monomer of 73 kDa and had an isoelectric
point of 9.1. A broad substrate spectrum was obtained for the enzyme, which converted
different primary alcohols,

Medical Subject Headings (MeSH):

BIOCHEMISTRY
COMPARATIVE STUDY
BIOCHEMISTRY/METHODS
BIOCHEMISTRY
NUCLEIC ACIDS
PURINES

PYRIMIDINES

AMINO ACIDS

PEPTIDES

PROTEINS

COENZYMES
COMPARATIVE STUDY
ENZYMES
ENZYMES/PHYSIOLOGY
METABOLISM
NUTRITION
NUTRITIONAL STATUS
POISONING

ANIMALS, LABORATORY
BACTERIA/PHYSIOLOGY
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SEWAGE

AIR POLLUTION

SOIL POLLUTANTS

WATER POLLUTION
BIODEGRADATION

INDUSTRIAL MICROBIOLOGY
GRAM-NEGATIVE AEROBIC BACTERIA

Keywords:

Comparative Biochemistry ,
Biochemical Methods-General
Biochemical Studies-General
Biochemical Studies-Nucleic Acids
Biochemical Studies-Proteins
Enzymes-General and Comparative Studies
Enzymes-Physiological Studies
Metabolism-General Metabolism
Nutrition-General Studies
Toxicology-General

Physiology and Biochemistry of Bacteria

Public Health: Environmental Health-Sewage Disposal and Sanitary Measures

Public Health: Environmental Health-Air
Food and Industrial Microbiology-Biodegradation and Biodetérioration
Gram-Negative Aerobic Rods and Cocci (1992-)

CAS Registry Numbers:

106-51-4
106-51-4
97-99-4
88-14-2
1-41-

~
[

Language: English
Coden:

AEMID
Entry Month: May, 1998
Year of Publication: 1997

Secondary Source ID: BIOSIS/98/02930
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GENOTOXICITY OF INDUSTRIAL SOLVENTS.

Authors:

RODOLFO C
ORNELLA F
CRISTINA P
ROMANA P

Author Address: ASSOCIATION OF PHARMACEUTICAL INDUSTRY (AFI)
MUTAGENESIS STUDY GROUP, MILAN, ITALY.

Source: MUTAT RES 1992 APR;271(2):179

Abstract:

THE GENOTOXIC HAZARDS OF SOLVENTS HAVE BEEN INVESTIGATED BY THE
MUTAGENESIS STUDY GROUP OF THE ASSOCIATION OF PHARMACEUTICAL
INDUSTRY (AFI) IN ORDER TO EVALUATE IF THESE AGENTS PRODUCE
ALTERATIONS IN THE NUCLEIC ACIDS AT SUBTOXIC EXPOSURE LEVELS
RESULTING IN DNA DAMAGE OR MUTATIONS. A NUMBER OF SOLVENTS,
COMMONLY USED IN THE PHARMACEUTICAL INDUSTRY AND
REPRESENTATIVE OF DIFFERENT CLASSES OF CHEMICALS, WERE CONSIDERED:
ALCOHOLS (METHANOL, ETHANOL, N-BUTANOL, ISOBUTANOL, ISOPROPANOL);
ALKANES (HEXANE, N-HEPTANE); ESTERS (ETHYL ACETATE, ETHYL
ACETOACETATE); KETONES (ACETONE, 2-BUTANONE, CYCLOHEXANONE, 4-
METHYL-2-PENTANONE); HYDROCARBONS (CYCLOHEXANE, BENZENE,
CHLOROBENZENE, TOLUENE, XYLENE); AMIDES (N,N-DIMETHYLFORMAMIDE,
FORMAMIDE, DIMETHYLACETAMIDE, TRIETHYLAMINE); NITRILES
(ACETONITRILE); ETHERS (P-DIOXANE, PETROLEUM ETHER,
TETRAHYDROFURAN); HALOGENATED HYDROCARBONS (TRICHLORO-
ETHYLENE, CHLOROFORM, DICHLOROMETHANE, 1,2-DICHLOROETHANE,
CARBON TETRACHLORIDE); HYDROXYETHERS (GLYCEROL FORMAL,
TETRAHYDROFURFURYL ALCOHOL); GLYCOLS (ETHYLENE GLYCOL,
PROPYLENE GLYCOL); OTHERS (PYRIDINE, ACETIC ACID). THE GENETIC
ENDPOINTS TAKEN INTO ACCOUNT WERE GENE MUTATION, CHROMOSOME
ABERRATIONS, AND DNA REPAIR. MOST INFORMATION REPORTED HERE WAS
DRAWN FROM REFERENCE DATA. AS REFERENCE DATA WERE NOT AVAILABLE
FOR ALL SOLVENTS, ATTEMPTS WERE MADE TO COMPLETE EXPERIMENTALLY
THE EXISTING INFORMATION. A NUMBER OF TRIALS WERE CARRIED OUT
EMPLOYING THE FOLLOWING TESTS SYSTEMS: GENE MUTATION IN
SALMONELLA AND ESCHERICHIA COLI BACTERIAL STRAINS AND V79
MAMMALIAN CELLS; CHROMOSOME ABERRATIONS IN HUMAN LYMPHOCYTES
IN VITRO AND DNA REPAIR IN RAT HEPATOCYTE PRIMARY CULTURES AND

SACCHAROMYCES CEREVISIAE.

Taxonomic Name:

SALMONELLA TYPHIMURIUM
ESCHERICHIA COLI
CRICETULUS GRISEUS
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HOMO SAPIENS
SACCHAROMYCES CEREVISIAE
RATTUS

Test Object: BACTERIA

MAMMAL,CHINESE HAMSTER CELL CULTURE
MAMMAL,HUMAN CELL CULTURE
FUNGUS,YEAST

MAMMAL,RAT CELL CULTURE

Tissue Cultured:

V79 CELLS
LYMPHOCYTES
HEPATOCYTES

Cells Observed:
SOMATIC CELLS
Assay:

Test Category: GENE MUTATIONS
Specific Test/Endpoint: AMES TEST

Test Category: EFFECTS ON CHROMOSOMES
Specific Test/Endpoint: CHROMOSOME ABERRATIONS

Test Category: EFFECTS ON NUCLEIC ACIDS
Specific Test/Endpoint: DNA REPAIR

Substance (CAS Registry Number):

METHANOL (67-56-1)

ETHANOL (64-17-5)

BUTANOL (71-36-3)

ISOBUTANOL (78-83-1)
ISOPROPANOL (67-63-0)

HEXANE (110-54-3)

HEPTANE (142-82-5)

ETHYL ACETATE (141-78-6)
ETHYL ACETOACETATE (141-97-9)
ACETONE (67-64-1)

2-BUTANONE (78-93-3)
CYCLOHEXANONE (108-94-1)
4-METHYL-2-PENTANONE (108-10-1)
CYCLOHEXANE (110-82-7)
BENZENE (71-43-2)
CHLOROBENZENE (108-90-7)
TOLUENE (108-88-3)

XYLENE (1330-20-7)
N,N-DIMETHYLFORMAMIDE (68-12-2)
FORMAMIDE (75-12-7)
DIMETHYLACETAMIDE (127-19-5)
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TRIETHYLAMINE (121-44-8)
ACETONITRILE (75-05-8)
P-DIOXANE (123-91-1)

PETROLEUM ETHER (8030-30-6)
TETRAHYDROFURAN (109-99-9)
TRICHLOROETHYLENE (79-01-6)
CHLOROFORM (67-66-3)
DICHLOROMETHANE (75-09-2)
1,2-DICHLOROETHANE (107-06-2)
CARBON TETRACHLORIDE (56-23-5)
GLYCEROL FORMAL (5464-28-8)
TETRAHYDROFURFURYL ALCOHOL (97-99-4)
ETHYLENE GLYCOL (107-21-1)
PROPYLENE GLYCOL (57-55-6)
PYRIDINE (110-86-1)

ACETIC ACID (64-19-7)

Language: English
International Standard Serial Number: 0165-7992
Publication Types:

ABSTRACT
REVIEW ;
ORIGINAL DATA

Entry Month: November, 1992
Journal Title Code: MUREA
Title Abbreviation: MUTAT RES
Year of Publication: 1992

Secondary Source ID: EMIC/MUT/92000925
EMIC/87458

Last Revision Date: March 30, 1993
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TOXLINE Search

FOLLOW-UP INFORMATION: TETRAHYDROFURFURYL ALCOHOL
DERMAL SENSITISATION STUDY (FINAL REPORT) WITH COVER LETTER

DATED 072291 (SANITIZED)

Corporate Name: LIFE SCIENCE RESEARCH LAB
Source: EPA/OTS; Doc #89-910000226

Keywords:

CONFIDENTIAL
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS

PRIMARY DERMAL SENSITIZATION
MAMMALS

GUINEA PIGS

DERMAL

CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0529903-1
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 07/26/91
Year of Publication: 1991

Secondary Source ID: TSCATS/421061
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TOXLINE Search

INITIAL SUBMISSION: LETTER SUBMITTING RESULTS FROM TWO
SUBACUTE ORAL TOXICITY STUDIES AND ONE TESTICULAR
MATURATION STUDY ON TETRAHYDROFURFURYL ALCOHOL

Source: EPA/OTS; Doc #88-920000028

Keywords:

GREAT LAKES CHEM CORP
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS

SUBCHRONIC TOXICITY

MAMMALS

RATS

ORAL

DIET

DOGS

REPRODUCTION/FERTILITY EFFECTS

CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0535211
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 10/24/91
Year of Publication: 1991

Secondary Source ID: TSCATS/422183
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INITIAL SUBMISSION: ACUTE DERMAL TOXICITY TEST IN RABBITS

WITH PH 422-BL-001-82 (FINAL REPORT) WITH ATTACHMENTS AND

COVER LETTER DATED 022192

Corporate Name: PHARMAKON RES INTL INC
Source: EPA/OTS; Doc #88-920001191

Keywords:

AT&T

PH 422-BL-001-82
HEALTH EFFECTS
ACUTE TOXICITY

Order Number: NTIS/OTS0537088

Entry Month: January, 2001

Classification Code: TSCA Sect. 8ECP Rec 02/28/92

Year of Publication: 1992

Secondary Source ID: TSCATS/423090
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INITIAL SUBMISSION: ACUTE DERMAL TOXICITY TEST IN RABBITS

WITH PH 422-BL-001-82 (FINAL REPORT) WITH ATTACHMENTS AND

COVER LETTER DATED 022192

Corporate Name: PHARMAKON RES INTL INC
Source: EPA/OTS; Doc #88-920001191

Keywords:

AT&T

PH 422-BL-001-82
HEALTH EFFECTS
ACUTE TOXICITY

CAS Registry Numbers:

97-99-4
98-00-0

Order Number: NTIS/OTS0537088

Entry Month: January, 2001

Classification Code: TSCA Sect. 8ECP Rec 02/28/92
Year of Publication: 1992

Secondary Source ID: TSCATS/423090
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INITIAL SUBMISSION: LETTER FROM GREAT LAKES CHEM CO TO

USEPA REGARDING A DEVELOPMENTAL TOXICITY STUDY IN RATS
WITH TETRAHYDROFURFURYL ALCOHOL DATED 101492 (SANITIZED)

Source: EPA/OTS; Doc #88-930000058S

Keywords:

GREAT LAKES CHEM CO
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS
REPRODUCTION/FERTILITY EFFECTS
MAMMALS

RATS

ORAL

GAVAGE

CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0538320
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 10/29/92
Year of Publication: 1992

Secondary Source ID: TSCATS/424360
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INITTAL SUBMISSION: LETTER FROM GREAT LAKES CHEM CO TO

USEPA REGARDING A DEVELOPMENTAL TOXICITY STUDY IN RATS
WITH TETRAHYDROFURFURYL ALCOHOL DATED 101492 (SANITIZED)

Source: EPA/OTS; Doc #88-930000058S

Keywords:

GREAT LAKES CHEM CO
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS
REPRODUCTION/FERTILITY EFFECTS
MAMMALS

RATS

ORAL

GAVAGE

CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0538320
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 10/29/92
Year of Publication: 1992

Secondary Source ID: TSCATS/424360
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TOXLINE Search

SUPPLEMENT: FOLLOW UP LETTER FROM GREAT LAKES CHEM CORP
CONCERNING A 13-WEEK DIETARY TOXICITY STUDY WITH
TETRAHYDROFURFURYL ALCOHOL IN RATS

Source: EPA/OTS; Doc #89-920000272

Keywords:

GREAT LAKES CHEM CORP
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS

SUBCHRONIC TOXICITY
MAMMALS

RATS

ORAL

DIET

CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0535211-1
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 06/16/92
Year of Publication: 1992

Secondary Source ID: TSCATS/427314
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SUPPORT INFORMATION: LETTER FROM GREAT LAKES CHEM CORP

TO USEPA SUBMITTING INFORMATION CONCERNING A FIVE-DAY ORAL
TOXICITY STUDY IN FEMALE RABBITS WITH TETRAHYDROFURFURYL

ALCOHOL
Source: EPA/OTS; Doc #89-920000346

Keywords:

GREAT LAKES CHEM CORP
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS

SUBCHRONIC TOXICITY
MAMMALS

RABBITS

ORAL

GAVAGE

CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0535211-2
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 09/03/92
Year of Publication: 1992

Secondary Source ID: TSCATS/431157

http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~BAAJHa46L:25:BODY 1/28/02



Page 1 of 1

TOXLINE Search Item 26 of 29

INITIAL SUBMISSION: LETTER FROM GREAT LAKES CHEM CORP TO

USEPA REGARDING 90-DAY DERMAL AND INHALATION TOXICITY
STUDIES OF TETRAHYDROFURFURYL ALCOHOL IN RATS DATED 010495

Source: EPA/OTS; Doc #88-950000099

Keywords:

GREAT LAKES CHEM CORP
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS

SUBCHRONIC TOXICITY
MAMMALS

RATS

DERMAL

INHALATION

NEUROTOXICITY

CAS Registry Numbers:
Order Number: NTIS/OTS0556424

Entry Month: January, 2001

Classification Code: TSCA Sect. 8E Rec 01/18/95
Year of Publication: 1995

Secondary Source ID: TSCATS/441619
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INITIAL SUBMISSION: LETTER FROM GREAT LAKES CHEM CORPTO
USEPA SUBMITTING RESULTS IN 90-DAY INHALATION TOXICITY STUDY
IN RATS WITH TETRAHYDROFURFURYL ALCOHOL, DATED 08/31/95

Corporate Name: WIL RESEARCH LABORATORIES INC
Source: EPA/OTS; Doc #88-950000288

Keywords:

GREAT LAKES CHEM CORP
TETRAHYDROFURFURYL ALCOHOL
HEALTH EFFECTS

SUBCHRONIC TOXICITY
MAMMALS

RATS
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CAS Registry Numbers:
97-99-4
Order Number: NTIS/OTS0557931
Entry Month: January, 2001
Classification Code: TSCA Sect. 8E Rec 09/06/95
Year of Publication: 1995

Secondary Source ID: TSCATS/443450
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INITTIAL SUBMISSION: LETTER FROM GREAT LAKES CHEM CORP TO

USEPA REPORTING RESULTS FROM A 90-DAY DERMAL TOXICITY
STUDY IN RATS WITH TETRAHYDROFURFURYL ALCOHOL, DATED
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Corporate Name: WIL RESEARCH LABORATORIES INC
Source: EPA/OTS; Doc #88-950000289

Keywords:

GREAT LAKES CHEM CORP
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HEALTH EFFECTS

SUBCHRONIC TOXICITY
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RATS
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Order Number: NTIS/OTS0557932
Entry Month: January, 2001
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Year of Publication: 1995
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Evaluation of ocular irritation in the rabbit: Objective versus subjective assessment.

Authors:

CONQUETP
DURAND G
LAILLIER ]
PLAZONNET B

Author Address: MSD Chibret Res. Inst., 63018 Clermont Ferrand Cedex, Fr.
Source: TOXICOL APPL PHARMACOL; 39 (1). 1977 129-139

Abstract:

HEEP COPYRIGHT: BIOL ABS. There are several methods for assessing ocular irritation in
laboratory animals. The most common method is that of Draize, but an objective evaluation of
tissue changes, such as corneal and conjunctival edema, and conjunctival and ciliary body
capillary disruption may also be used. The present investigation compares the subjective Draize
score to several objective procedures, i.e., corneal thickness measurement, evaluation of
corneal and conjunctival water content and conjunctival and aqueous humor concentrations of
a dye bound to plasma proteins after i.v. injection. The following 7 organic solvents were
tested: tetrahydrofurfuryl alcohol, N-methylformamide, Solketal, Carbitol, dimethyl sulfoxide,
propylene glycol and triacetin. After a single instillation of 100 mul of undiluted compound in
the rabbit eye, evaluation of the above parameters was made at 2 and 24 h. Draize score and
comeal thickness were further determined daily for 10 additional days. A linear correlation was
found between Draize total score and tissue changes. This was due mainly to the highly
significant correlation between conjunctival Draize score and conjunctival edema and capillary
permeability. There was a significant correlation between Draize corneal score and corneal
edema or thickness only on day 1. No relationships were shown between iris hyperemia and
Evans blue dye diffusion into the aqueous humor following 1.v. injection. Minor corneal
damage was difficult to assess with the Draize system, and corneal thickness determination
appeared to be helpful to this purpose. In addition to the standard Draize method, corneal
thickness measurements should be performed. Both subjective and objective procedures ranked
the compounds' irritant potential in the same order.

CAS Registry Numbers:

100-79-8
97-99-4
67-68-5
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Evaluation of the bovine cornea! opacity-oermeability assay as an in vitro alternative to the
Draize eve irritation test [$3.85]

Lomparison of the cyclic ether-aiconol tetrahydrofurfury! alcchofl ¢ other known soivents
[$3.85]

Antimicrobral compositions_containing propylene carbonate and/er ethvlene caroonate as

Correlation and valigation of alternative metheds (o the Uraize eye irmtation test (QPAL

g

rz |lthe carrier scivent [$3.85]

I Bovine corneal opacity and permeability test: an in vitro assay of ocular irritancy  [$3.85]

' 9 |lproject) [$3.85]

10 ({Theluminescent bacteria toxicity test: its potential as an in vitro_alternative [$3.85]

= Cytatoxicity testing of 114 compounds by the determination of the protein content m Hep
11 |IG2 cell cultures ($3.85]

v e 2 ,An abjective mathed for the evaluation of ave irritation in vivg [$3.85]

=
o

Topical agpiication of penetration enhancers to the skin of nuce mice: a histopathelogical
study [$3.85]

(Study [33.85] .
Evaluaton of tne ir vitro undine uptake inhibition assay in camparison with fhe in vivo eye
irntaton test as prescribed dy the EEC  [$3.85]

14
™ 15 |[\Validazon of the uridine uptaks inhibition assay in culturad human hepatoma cells [$3.85]
- _Sg_qgc_e_s_gt_atmospnenc anussions of toxic substances from fur:‘ura!-lxi!_o,se l-yeast plants
16 [($3.85]
V/ﬂ ’Toxicity of agroctemicals to freshwater organism. Clll. Solvents [$3.85]
c
I 13 ||lnhibition of uridine uptake in cultured cells: a rapid. sutlethal cytotoxicity test [$3.85]
, K/19 Toxicity monitored with a correlated set of cell culture assays ($3.85]
l_." 20 [{Toxicity monitored with a correlated set of cell-culture assays [$3.85]
™ 54 ||In vitro cytotoxicity assays. Paotential alternatives to the Draize ccuiar allergy tast [$3.85]
- Alternatve apgrecaches to the Draize assay. chemotaxis, cytology_differentiation, and
22 Imembrane fransoort studies [$3.85
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= A 4
| - |lnarganic ion exchanger oasad or ftanium compounds and its use on radioactive
24 llwastewaters [$3.85] : _l
[—\/ A scivent effect cn 1e mutagenicity of tryptophan-pyrolyzate mutagens in the 1
25 |ISalmonefa/mammalian micrcsoma assav {S3.85]
Polymer-silicat ty for brickwork [$3.85
Polymer:silicate putty for brickwork [$3.85]
’ o7 |[Esters of 1-( p-chlorobenzoyl)-5-methoxy-2-methyl-3-indolylacetic acid [$3.89]
‘Vzg Compatibility of organic solverts with the Salmonella/microscme test [$3.85]
Methods of studying the allergic activity of same chemicals in relation to their
™29 standardization in reservoir water [$3.85]
30 [_S_gl\._tggts for use in tovical applications of insecticides [$3.85]
= Medicolegal diagnos:s of tetrahycro?urmryl alcohol paisonines. (Morphological changes in
31 |linternal organs] [$3.85]

[ a2 ||Anticancer compositions [33.85]

F33 ’IAnticancerprepa@ﬁon [$3.85)
| A

urvival of fish in 164 herbicidas insecticxa_e_sd_fung|q1d.e_s, wetting agents. and

miscellangous substances [33.85]

[$3.85]

5734 Evaluation of ocular irritation in the rapbit._Otjective versus subjective assessment
![$3.85]

Data for hyaienic substantiation of standard fevels of tetranydrofuriuryl alcohol in waters

TEIRARYDROFURFURYL ALCOHOL
Synonyms (CN):2-FURANMETHANOL, TETRAHYDRQ- “*PEER REVIEWED™

REVIEWED™™ TETRAHYDRO-2-FURANCARBINOL “PEFER REVIE ~PEER REVIEWED"":

™ ar FURANYLMETHANOL “PEER REVIEWED™; TETRAHYDROFURYLALKOHOL
(CZECH) ~PEER REVIEWED™, TETRAHYDROFURYL CARBINOL ~PEER

. . Z Molecular
l Chemical Names from HSDB database in Most Recent Order IFormulas

FURFURYL ALCOHOL, TETRAHYDRO- ““PEER REVIEWED™ QO THFA “PEER
TETRAHYDRO-2-FURANMETHANOL “PEER REVIEWED™ TETRAHYDRO-2- ‘

REVIEWED™ TETRAHYDRO-2-FURYLMETHANOL “"PEER REVIEWED™. THFA

—

C5 H10 02

““PEER REVIEWED™

ISTCC No. (CN):48 131 77 Tetrahydrofurfuryl aicohol [$5.68]

Chemicai Names fram RTECS database in Most Recent Order

— Furfury aiconol tetrahydro-; QQ Thfa; Tetrahvdro-2-furancarbinol; Tatrahydro-2-
38 |furanmethanal, 1 etrahydrofurfuryi alcanor; Tatrahydrofuryialkohol (Czech?:;
Tetrahydrofurfurylalkohol (Czech); Tetrahydro-2-furylmethanol; THFA [$4.70]

lTitles from TOXLINE database in Most Recent Order | Best Match Order

Molecular
Formulas

CS H10 02

™ 39 IPRED!CTING SURFACE TENSION OF LIOUID ORGANIC SOLVENTS. [$1.65]

— Organic sclvents and surfactants for toxicity fest using_aquatic orqamisms and their

=

'40 |lacceptable concentratons. [S1.63]
™41 |[[Detection by ozone-induced chemiluminescance in chromatography. [$1.65]

Fragrances and other matenals n deodorants. Search far atentially sensitizing molecules]

™42 using combined GC-MS and structure activity relationship (SAR) analysis. [$1.65]

== |
INTTTAL SUBMISSION: LET TER FROM GREAT LARES CHEM CORP TO USEFA

'Ca3 |[REPORTING RESULTS FROM A 30-DAY DERMAL TOXIGITY STUDY IN RATS_ WITH

® | TETRAHYDROFUREURYL ALCOHOL, DATED C8/30/95. [51.65]

% |TETRAFYOROFURFURYL ALCOHOL, DATED C3/31/35  [5168]

INTTTAL SUBMISSION. LETTER FROM GREAT LARES CH e

M4s |IREGAROING 30-DAY DERMAL AND INHALATION TOXICITY STUDIE UDIES OF
[TETRAHYDROFURFURYL ALCOHOL IN RATS DATED 010435, [S1.68]

INTTTAL SUBMISSION. LETTER FROM GREAT LARES CHEM GORP 10 USEPA
SUBMITTING RESULTS IN S0-DAY INHALATION TOXICITY STUDY IN RATS WITH

=M USEPFA
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1 / INITIAL SUBMISSION: ACUTE DERMAIL 16215” Y |E§i iN RABBITS WITH PH 422- ‘
’ Va7

BL-001-82 (FINAL REPORT) WITH ATTACHMENTS AND COVER LETTER DATED
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NITIAL SUBMISSION: LETTER F ROM GREAT LAKES GHEM CO 10 USEFPA
> 48 REGARDING A DEVELOPMENTAL TOXICITY STUDY IN RAT STUDY IN RATS [SWITH
TETRAHYDROFURFURYL ALCOHQOL DATED 101492 (SANITIZED). [$1.65]
: ./ SUPPORT INFORMATION: C M AT LA
I ™49 |[SUBMITIING INFORMATION CONCERNING A FIVE.DAY ORAL TOXICI STUDY I

FEMALE RABBITS WITH TETRAHYDRQFURFURYL ALCOHOL, [$1.85]

FOLLOW-UP INFORMATION. 151 RARYDROFUREURYL ALCOROL DERAL
~, 50 |SENSITISATION STUDY (FINAL REPQRT) WITH COVER LETTER DATED 072291

(SANITIZED). " [31.65] -
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INITIAL SUBMISSION: LETTER SU NG RESULTS FROM TWO CUTE ORAL TOXICITY
STUDIES AND ONE TESTICULAR MATURATION STUDY ON TET RAHYDROFURFURYL ALCOHOL.

[$1.65]

§ 52 ”Tctrahydrofurfuryl alconol. [$1.65]

[Degradatior of tetranydroturfury] alcohol by Ralstc by Raistonia eutropha is ity atea by an inducible pyrroloqumohne
33 |llguincne-desendent alcohol dehydragenase. [$1.65]
GRAUAIION OF TWQ CYCLIC ETHE NEWLY [SOLATED BACTERIAL CUL[URES. '

B
Ms4 (5765 ;
|55 ||AQSAR-based bicdegradabilty model: A QSBR. [$1.65]

— A SQLVENT EFFECT ON Ht: MUTAGENICITY OF TRYPTOPHAN-F57R5LY5A I MUTAGENS (N THE

' 56 [|SALMONELLA/MAMMALIAN MICROSOME ASSAY, [51.65]

™ 57 [JCOMPATIBILITY OF ORGANIC SOLVENTS WITH THE SALMONELLA/MICROSOME TEST. [$1.65] l
™ sq ' CYTOTOXICITY TESTING OF 114 1 UNDS BY THE DETERMINATION QF T

|

CONTENT IN HEP G2 CFLL CULTURES. URES ($i65] —
I—r oS NVOLATILE COMPOUNDS IN PYROLIGNEOUS LIQUIDS FROM KARAMATSU AND GHISHIMA-SASA. |

[$1.65]
- ANALYSIS OF CYCLOPENTAFUSED ISOMERS OF BENZ-A-ANTHRACENE IN WOOD SMOKE. |
60 |I[ST.85]

[NTERNATIONAL CONFERENCE ON PRAGTICAL IN-VITRO TOXICOLO G"'Y"BERK‘SHIR‘E"EN’GWUR‘_W AND UK

-
€1 ISEPTEMBER 18-20 1385, [$1.69]
M g2 [|Sampling of gasaous ocliutants on siiica gel with 1400 milligram tubes. [$1.65]

i TOXICITY b;{ONlTORED WITH A CORRELATED SET OF CEL!L-CULTURE ASSAYS. [$1.85]

ABAI lEH? OF POTENTIAL ALTERNATIVES i@ THE DRAIZE TEST URIDINE UPTAKE INFIBITION

MOF’PHOLOGICAL CYTOTQOXICITY MACROPHAGE CHEMOTAXIS AND EXFOLIATIVE CYTQLOGY.

[31.65] -

l @2 65 |/Acute paisoning with tetranydrofurfury! alcohol combined with methanoi. [$1.65]

™ gg ||Poisoning with liquid THF-M. ($1.69]

" 5 677' [FORENSIC MEDICAL DIAGNOSIS OF lNTOXlCAi ONS WITH TETRA HYDRO FURFURYL AL(..GH@L

MORPHOLOGICAL CHANGES IN_THE INTERNAL ORGANS. [$1.65]
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BERGESON & CAMPBELL, P.C.

1203 Nineteenth Streer, NW | Suite 300 | Washington, DC | 20036-2401 | 1l 202.962.8585 1 fax 202.962.85991 web www.awbc.com

MEMORANDUM

Via Federal Express

DATE: December 6, 2001
TO: Mr. Darryl Brock
Amvac Chemical Corporation
FROM: Allison J. MacDougall ey
Legal Assistant
RE; Tetrahydrofurfuryl Alcohol Research

Following up on the tetrahydrofurfuryl alcohol (THFA) (CAS No. 97-99-4)
research I have been doing at your direction, appended are the following submissions made to
EPA by the Great Lakes Chemical Corporation. These submissions were listed on the STN
printout I provided to you on October 26, 2001, as item numbers 43 through 51.

n Item No. 43 -- Initial Submission: Letter from Great Lakes
Chem Corp to USEPA Reporting Results from a 90-Day
Dermal Toxicity Study in Rats with Tetrahydrofurfuryl
Alcohol, Dated 08/30/95

u Item No. 44 -- Initial Submission: Letter from Great Lakes
Chem Corp to USEPA Submitting Results in 90-Day
Inhalation Toxicity Study in Rats with Tetrahydrofurfuryl
Alcohol, Dated 08/31/95

n Item No. 45 -- Initial Submission: Letter from Great Lakes
Chem Corp to USEPA Regarding 90-Day Dermal and
Inhalation Toxicity Studies of Tetrahydrofurfuryl Alcohol
in Rats, Dated 01/04/95

[ ] Item No. 46 -- Supplement: Follow Up Letter from Great
Lakes Chem Corp Concerning a 13-Week Dietary Toxicity
Study with Tetrahydrofurfuryl Alcohol in Rats

2TMEO01  Aoc [280-00] .
I R affiliated counsel 1 Bergeson Eliopoulos, LLP 1 55 Almaden Boulevard 1 Suice 400 1 San Jose. CA | 95113-2225

R sy, offiliated counsel | Bergeson Eliopoulos, LLP | 55 Almaden Boulevard | Suite 400 | San fnes ~a | 0<112.999¢
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u Item No. 48 -- Initial Submission: Letter from Great Lakes
Chem Corp to USEPA Regarding a Developmental
Toxicity Study in Rats with Tetrahydrofurfuryl Alcohol,

Dated 10/14/92

u Item No. 49 — Support Information: Letter from Great
Lakes Chem Corp to USEPA Submitting Information
Concerning a Five-Day Oral Toxicity Study in Female
Rabbits with Tetrahydrofurfuryl Alcohol

n Item No. 50 -- Initial Submission: Letter Submitting
Results from Two Subacute Oral Toxicity Studies and One
Testicular Maturation Study on Tetrahydrofurfuryl Alcohol

I was unable to obtain the following documents. Please let me know if you would
like me to submit a Freedom of Information Act request for these documents.

[ Item No. 47 -- Initial Submission: Acute Dermal Toxicity
Test in Rabbits with PH 422-BL-001-82 (Final Report)
with Attachments and Cover Letter, Dated 02/21/92

n Item No. 50 -- Follow-up Information: Tetrahydrofurfuryl
Alcohol Dermal Sensitization Study (Final Report) with
Cover Letter, Dated 07/22/91 (Sanitized)

* * * * *

I look forward to your thoughts on how you wish to proceed regarding the two
documents I was unable to obtain. As always, please call if you have any questions.

Attachments
cc: Lynn L. Bergeson (w/o attachments)
Lisa M. Campbell (w/o attachments)

27ME001 _.doc {280-00}]



Brock, Darryl

From: JEB@NERAC.COM
Sent: Wednesday, October 31, 2001 12:42 PM
To: darrylb@amvac-chemical.com

| used this strategy; it always can be expanded to terms
such as ecotoxicity, tumorigens, cancer, etc.

For: JEB (10-31-01)
PROFILE# 1145942 Contact# 104921.00 JEB Date: 10-31-2001

Profile Title: PROFILE FOR MR. DARRYL BROCK

Profile Recipients: Mr. Darryl Brock
Regulatory Manager
American Vanguard Corporation
Suite 1250
4695 MacArthur Court
Newport Beach, CA 92660
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nerac.com
F% S QUESTION NO.- 1145942.001
, DEMO: 97-99-4
ETR“> OEARCH TOXICITY
Title List

Citation Information

Copyright 2001 NERAC Inc. All Rights Reserved
October 31, 2001

Technical Specialist- Jim Brule

TO ORDER DOCUMENTS:

--- Follow this link: http://www.nerac.com/documents
--- Call NERAC Document Services at 860-872-9331
--- Fax your request to 860-875-1749

--- Or send e-mail to documents@nerac.com

Please reference the NDN number of the document(s) you wish to order.

Citations from CAB INTERNATIONAL: CAB

1. NDN 191-0523-9906-0: Comparison of the cyclic ether-alcohol tetrahydrofurfuryl
alcohol to other known solvents.

4

Citations from CA SEARCH (94-97): CA2

2. NDN 171-0028-4027-3: Comparison of in vivo and in vitro toxicit_y tests from co-inertia

analysis
CAS SECTION- 104

CAS SUBSECTION- 001

Citations from CA SEARCH (84-89): CA4

3. NDN 152-0531-1484-9: CYTOTOXICITY TESTING OF 114 COMPOUNDS BY THE
DETERMINATION OF THE PROTEIN CONTENT IN HEP G2 CELL CULTURES

CAS SECTION- 104

CAS SUBSECTION- 003

4. NDN 152-0384-1385-0: TOXICITY OF AGROCHEMICALS TO FRESHWATER ORGANISM,
Clll. SOLVENTS

CAS SECTION- 104

CAS SUBSECTION- 003 .

Citations from EMBASE: EMB

5. NDN 196-0174-4398-8: Organic solvents for pharmaceutical parenterals and embolic
liquids: A review of toxicity data

Citations from INTERNATIONAL PHARMACEUTICALS ABSTRACTS: IPA

6. NDN 118-0100-8257-1: Digitalis antagonism by a specific lactone
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Citations from NIOSHTIC: NIO

7. _NDN __ 148-0007-5341-9: Compatibility of Organic Solvents With the
Salmonella/Microsome Test

8. NDN 148-0002-6667-3: The Determination of the Maximum Permissible Content of
Tetrahydrofuryl Alcohol in Water Bodies

Citations from REGISTRY OF TOXIC EFFECTS: RTC

9. NDN 145-0341-5421-4: 2-Furanmethanol, tetrahydro-

10. NDN 145-0326-2971-7: 2-Furanmethanol, tetrahydro-
—

Citations from CAB INTERNATIONAL: CAB

1. Comparison of the cyclic ether-alcohol tetrahydrofurfuryl alcohol to other known

solvents.
CAB 93-11 932335695 NDN- 191-0523-9906-0

Doyel, K. J.; McKillip, W. J.; Shin, C. C.; Rickard, D. A.

1992
PP, 225-234

DOCUMENT TYPE- UP i

COLLECTION TITLE- Adjuvants for agrichemicals Yedited by Foy, C.L.".

ISBN- 0-8493-6317-9

AUTHOR AFFILIATION- QO Chemicals Inc., West Lafayette, Indiana, USA.
SUPPLEMENTARY NOTE(S)- 7 ref., based on the Second International Symposium on Adjuvants for
Agrichemicals, Blacksburg, USA, 31 July-3 August 1989

SUBFILE- Weed Abstracts, (OW Vol. 042 Abs. No. 04551)

SUBFILE CODE- 0M; 0W

PUBLISHER- Boca Raton, Florida, USA; CRC Press, Inc.

LANGUAGE- English

The characteristics of the adjuvant tetrahydrofurfuryl alcohol ( THFA ) are described. It has low toxicity , low
volatility, biodegradability and high solvency in organic and aqueous systems. The solubility of THFA with
some well-known agricultural a.i.s. was investigated, and results are compared with those from other widely-

used solvents and carriers.

DESCRIPTOR(S)- adjuvants; Adjuvants for agrichemicals; application; characteristics; Conferences:

Herbicides

SECTION HEADING CODE- 0W810; OM05

SECTION HEADING- APPLICATION AND MACHINERY: FUNGICIDES
SECONDARY SECTION HEADING CODE(S)- 0W801; 0W804

—

Citations from CA SEARCH (94-97): CA2

2. Comparison of in vivo and in vitro toxicity tests from co-inertia analysis

CAS SECTION- 104

CAS SUBSECTION- 001
CAS 122-12 122-284040 122:284040 NDN- 171-0028-4027-3
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Devillers, James; Chessel, Daniel

ABBREVIATED JOURNAL TITLE- ACS Symp. Ser.
VOL. 589

VOLUME TITLE- Computer-Aided Molecular Design

1995

PP. 250-66

DOCUMENT TYPE- Journal

ISSN- 0097-6156

CODEN- ACSMCS8

CORPORATE AUTHOR- Centre de Traitement de I'lnformation Scientifique, Lyons, FR, Fr., 69003
SUBFILE CODE- BIC

LANGUAGE- Eng

Copyright 2001 by American Chemical Society

NO-ABSTRACT
IDENTIFIER(S)- in vivo vitro toxicity test eye

CAS REGISTRY/EC NUMBER(S)- 56-81-5 HEADING PARENT- 1,2,3-Propanetriol

CAS REGISTRY/EC NUMBER(S)- 57-55-6 HEADING PARENT- 1,2-Propanediol

CAS REGISTRY/EC NUMBER(S)- 64-17-5 HEADING PARENT- Ethanol

CAS REGISTRY/EC NUMBER(S)- 64-19-7 HEADING PARENT- Acetic acid

CAS REGISTRY/EC NUMBER(S)- 67-56-1 HEADING PARENT- Methanol

CAS REGISTRY/EC NUMBER(S)- 67-64-1 HEADING PARENT- 2-Propanone

CAS REGISTRY/EC NUMBER(S)- 67-66-3 HEADING PARENT- Methane --trichloro-

CAS REGISTRY/EC NUMBER(S)- 67-68-5 HEADING PARENT- Methane --sulfinylbis-

CAS REGISTRY/EC NUMBER(S)- 68-11-1 HEADING PARENT- Acetic acid --mercapto-

CAS REGISTRY/EC NUMBER(S)- 71-36-3 HEADING PARENT- 1-Butanol

CAS REGISTRY/EC NUMBER(S)- 75-12-7 HEADING PARENT- Formamide

CAS REGISTRY/EC NUMBER(S)- 78-93-3 HEADING PARENT- 2-Butanone

CAS REGISTRY/EC NUMBER(S)- 97-99-4 * HEADING PARENT- 2-Furanmethanol --tetrahydro-
CAS REGISTRY/EC NUMBER(S)- 100-79-8 HEADING PARENT- 1,3-Dioxolane-4-methanol --2,2-dimethyl-

CAS REGISTRY/EC NUMBER(S)- 102-76-1 HEADING PARENT- 1,2,3-Propanetriol

CAS REGISTRY/EC NUMBER(S)- 107-18-6 HEADING PARENT- 2-Propen-1-ol

CAS REGISTRY/EC NUMBER(S)- 108-88-3 HEADING PARENT- Benzene --methyl-

CAS REGISTRY/EC NUMBER(S)- 109-86-4 HEADING PARENT- Ethanol --2-methoxy-

CAS REGISTRY/EC NUMBER(S)- 109-89-7 HEADING PARENT- Ethanamine --N-ethyl-

CAS REGISTRY/EC NUMBER(S)- 111-76-2 HEADING PARENT- Ethanol --2-butoxy-

CAS REGISTRY/EC NUMBER(S)- 111-87-5 HEADING PARENT- 1-Octanol

CAS REGISTRY/EC NUMBER(S)- 111-90-0 HEADING PARENT- Ethanol --2-(2-ethoxyethoxy)-

CAS REGISTRY/EC NUMBER(S)- 123-39-7 HEADING PARENT- Formamide --N-methyi-

CAS REGISTRY/EC NUMBER(S)- 127-09-3 HEADING PARENT- Acetic acid

CAS REGISTRY/EC NUMBER(S)- 151-21-3 HEADING PARENT- Sulfuric acid monododecy! ester sodium
salt

CAS REGISTRY/EC NUMBER(S)- 1310-73-2 HEADING PARENT- Sodium hydroxide

CAS REGISTRY/EC NUMBER(S)- 7647-01-0 HEADING PARENT- Hydrochioric acid

CAS REGISTRY/EC NUMBER(S)- 7664-38-2 HEADING PARENT- Phosphoric acid

CAS REGISTRY/EC NUMBER(S)- 7664-93-9 HEADING PARENT- Sulfuric acid

CAS REGISTRY/EC NUMBER(S)- 7761-88-8 HEADING PARENT- Nitric acid silver(1+) salt .
CAS REGISTRY/EC NUMBER(S)- 9002-93-1 HEADING PARENT- Poly(oxy-1,2-ethanediyl) --.alpha.-Y4-
(1,1,3,3-tetramethylbutyl)phenyl"-.omega.-hydroxy-

CAS REGISTRY/EC NUMBER(S)- 9005-65-6 HEADING PARENT- Sorbitan

e

Citations from CA SEARCH (84-89): CA4
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3. CYTOTOXICITY TESTING OF 114 COMPOUNDS BY THE DETERMINATION OF THE
PROTEIN CONTENT IN HEP G2 CELL CULTURES

CAS SECTION- 104

CAS SUBSECTION- 003
CAS 111-11 111-188936 CA 111:188936 NDN- 152-0531-1484-9

DIERICKX, P. J.

TOXICOL. IN VITRO, 1989, VOL.3, 1SS.3, PP.189-93

DOCUMENT TYPE- JOURNAL

CODEN- TIVIEQ

LOCATION OF WORK- INST. HYG. EPIDEMIOL., BRUSSELS B-1050, BELG.
SUBFILE CODE- BIC

LANGUAGE- ENGLISH

Copyright 2001 by American Chemical Society

NO-ABSTRACT

DESCRIPTOR(S)- CYTOTOXICITY XENOBIOTIC HEP G2 CELL

CAS REGISTRY/EC NUMBER(S)- 50-00-0; 50-99-7; 56-81-5; 57-13-6; 57-50-1; 57-55-6; 60-35-5; 62-54-4;
62-56-6; 64-02-8; 64-17-5; 64-18-6; 64-19-7; 65-85-0 67-56-1; 67-63- 0 67-64-1; 67-68-5; 68-04-2; 68-11-1;
68-12-2; 70-18-8; 71-23-8; 71-36-3; 71-41-0; 75-05-8; 75-12-7; 76-03-9; 77-92- 9 78-83-1, 78-93-3; 79-06-1;
79-09-4; 79-11-8; 79-36-7, 79-43-6; 87-69-4; 96-33-3; 97-99-4; 100-79- 8 102- 71-6 102-76- 1, 106- 50-3 107-
07-3; 107-10-8; 107-18- 6; 107-92-6; 108- 05-4 108- 95-2 109-86-4 109-89- 7; 109-99- 9; 110-15-6; 110-16-7;
111-42-2 111-70-6; 111-87-5; 111-90-0; 113- 246 121-448 121 57-3 123-39-7; 123-91-1; 127- 09-3 141-43.
5; 141-78- 6; 141-97-9; 144-55-8; 144-62- 7; 151-21 -3; 288-32-4; 302-17- 0; 497- 19-8 515-74-2; 591-27- 5, 609-
99-4; 640-19- 7, 693-98-1; 1184-66- 3; 1310- 73-2; 1330-43-4 3724- 65-0; 5064-31 :3; 5470-11-1; 6915-15-7;
7447-39-4; 7487-94- 7: 7558-79-4; 7631 -99-4; 7646-79- 9; 7646-85- 7, 7647-01-0; 7647-14- 5; 7664-38-2; 7664-
41-7; 7664-93- 9; 7681-52-9; 7697-37- 2; 7718-54-9; 7757-82-6; 7757-83-7; 7778-50- 9; 7778-77-0; 9002-92- 0;
9002-93- 1; 9005 64-5; 9005-65-6; 10043-35- 3; 10043-52-4; 10108- 64-2; 10361-37- 2; 11132-78- 8, 12125-02-9

e~

4. TOXICITY OF AGROCHEMICALS TO FRESHWATER ORGANISM. Clll. SOLVENTS

CAS SECTION- 104

CAS SUBSECTION- 003
CAS 105-09 105-147635 CA 105:147635 NDN- 152-0384-1385-0

NISHIUCHI, YASUHIRO

SUISAN ZOSHOKU, 1984, VOL.32, 1SS.2, PP.115-19
DOCUMENT TYPE- JOURNAL

CODEN- SUZOAV

LOCATION OF WORK- NOYAKU KENSHASHO, JAPAN
SUBFILE CODE- BIC

LANGUAGE- JAPANESE

Copyright 2001 by American Chemical Society

NO-ABSTRACT

DESCRIPTOR(S)- SOLVENT TOXICITY FROG TADPOLE

CAS REGISTRY/EC NUMBER(S)- 50-00-0; 64-17-5; 67-56-1; 67-64-1; 74-89-5; 75-12-7; 75-31-0; 75-86-5;
78-40-0; 78-81-9; 78-89-7, 78-90-0; 79-09-4; 79-43-6; 96-24-2; 97- 64-3; 97- 99-4, 98-00- 0; 100-37- 8; 100-74-3;
102- 79-4 102- 81-8 106- 69-4 107- 073 107- 15-3; 107-21- 1; 107-41 -5, 107-92- 6 108- 01-0 108-47-4 108-89-
4; 108-91 -8, 108-99-6; 109- 06- 8, 109- 59- 1, 109-73-9; 109- 86-4 109-89- 7, 109-99- 9; 110- 13-4 110-49-6; 110-
58- 7 110—63-4 110- 91-8 111-29- 5; 111-400 111-42-2 111-76-2; 111 773 111 966 112-15-2; 112-27-6;
112-34-5; 112- 36- 7; 112-50- 5; 112-60-7, 121-44-8; 123-42-2; 139-87- 7; 141-43-5; 142-68- 7, 504-63-2; 547-64-
8; 628-68- 2; 1320- 67-8 6942-58-1; 7647-01 -0; 13952- 84-6; 20324-32-7; 25265-71 -8; 25322-69-4 25395-31- 7;

25498-49-1; 26446-35- 5

L T ]

Citations from EMBASE: EMB

s
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5. Organic solvents for pharmaceutical parenterals and embolic liquids: A review of

toxicity data
EMB 00-51 2000422342 NDN- 196-0174-4398-8

Mottu, F.; Laurent, A.; Rufenacht, D. A.; Doelker, E.

JOURNAL NAME- PDA Journal of Pharmaceutical Science and Technology

54/6 (456-469)
DOCUMENT TYPE- Journal

COPYRIGHT- Copyright 2000 Elsevier Science B.V., Amsterdam. All rights reserved.
ISSN- 1079-7440

PUBLICATION YEAR- 2000

CODEN- JPHTE

EMAIL- Eric.Doelker@pharm.unige.ch

AUTHOR/INVENTOR ADDRESS- E. Doelker, School of Pharmacy, University of Geneva, 30 quai Ernest
Ansermet, CH-1211 Geneva 4

COUNTRY OF AUTHOR- Switzerland

PUBLICATION COUNTRY- United States

LANGUAGE- ENGLISH

ABSTRACT SUMMARY- Non-aqueous solvents have long been used in subcutaneous or intramuscular
pharmaceutical formulations to dissolve water-insoluble drugs. In recent years, the need for these vehicles

was increased ...

NO-DESCRIPTORS .

b e

Citations from INTERNATIONAL PHARMACEUTICALS ABSTRACTS: IPA

6. Digitalis antagonism by a specific lactone
IPA 71-00 32155 NDN- 118-0100-8257-1

Shafer, R. B.; Adicoff, A.

JOURNAL NAME- Current Therapeutic Research (USA)
VOL. 12

NO. Nov

1970

PP. 755-758

2 reference(s)

ISSN- 0011-393X

CODEN- CTCEA9

AUTHOR AFFILIATION- Minneapolis Veterans Administration Hospital, Minneapolis, Minnesota
LANGUAGE OF ABSTRACT- Spanish

LANGUAGE- English

This study was undertaken to determine the antagonistic effects of I.V. tetrahydrofurfuryl alcohol ( THFA ) 50
mg./kg. on induced digitalis toxicity in dogs. Four groups of dogs were studied: (1) those receiving THFA
alone, (2) those receiving only digoxin, (3) those in which induced digitalis toxicity was treated with THFA , and
(4) those pretreated with THFA prior to inducing digitalis toxicity . Only the dogs in the group which received
digoxin alone survived.

ABSTRACTOR'S NAME- Richard M. Efman

DESCRIPTOR(S)- Alcohols --tetrahydrofurfuryl, intravenous, fails to prevent digoxin toxicity , in dogs; Toxicity
studies --digoxin, prevention, L.V. tetrahydrofurfuryl alcohol ineffective, in dogs; Cardiac drugs --digoxin,
toxicity , prevention, 1.V. tetrahydrofurfuryl alcohol ineffective, in dogs; Drug interactions --digoxin, toxicity , I.V.
tetrahydrofurfuryl alcohol ineffective as antidote, in dogs

CAS REGISTRY/EC NUMBER(S)- 20830-75-5

AHFS INFORMATION- Cardiac drugs, 24:04, digoxin
DRUG TERM(S)- Tetrahydrofurfuryl alcohol —intravenous, fails to prevent digoxin toxicity , in dogs; Digoxin --

toxicity, lack of antagonistic effects of 1.V. tetrahydrofurfuryl alcohol, in dogs
CHEMICAL NAME- Digoxin
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SECTION HEADING CODE- 04

SECTION HEADING- Toxicity

RELATED SECTION NUMBER(S)- 11

RELATED SECTION HEADING(S)- Pharmacology

b~~~
Citations from NIOSHTIC: NIO

L.~~~ "~"" " ey

7. Compatibility of Organic Solvents With the Salmonella/Microsome Test
NIO 73-00 NIOSH-00114803 NDN- 148-0007-5341-9

Maron, D.; Katzenellenbogen, J.; Ames, B. N.

1981-00-00

Mutation Research, Vol. 88, No. 4, pages 343-350, 14 references
DATE FILED- 1980-02-01

CODEN- MUREAV

The effects of solvents on the mutagenic action of benzo(a)pyrene (50328) BaP was studied in mutated
Salmonelta-typhimurium TA-100 bacteria. Fresh solutions of BaP were diluted in each test solvent and added
in various concentrations to molten top agar in each culture plate. Rat liver microsomal S9 fractions were used
as activators. The solvents tested were dimethyl-sulfoxide (67685), N,N-dimethylformamide (68122) (DMF),
acetonitrile (75058), cyclohexane (110827), formamide (75127), 1-methyl-2-pyrrolidinone (872504) (1M2P), p-
dioxane (123911), acetone (67641), ethylene-glycol-dimethyl-ether (110714) (EGDE), phenoxy-ethanol
(122996), tetrahydrofurfuryl-alcohol (97994) ( THFA ), tetrahydrofuran (109999) (THF), giycerol-formal
(5464288), and ethanol (64175). DMSO and glycerol-formal were compatible with the test up to concentrations
of 500 microliters per plate. Formamide, acetonitrile, ethanol, acetone and p-dioxane were compatible in
concentrations up to 200 microliters per plate, but toxic at 500 microliters per plate. THFA , 1M2P, DMF and
EGDE could be used at 100 microliters per plate, and THF could be used at 50 microliters per plate. At 200
microliters per plate THFA was toxic . At 50 microliters per plate, 11 of 12 solvents produced mutagen colony
curves with B(a)P which deviated less than 25 percent from the control curve produced by DMSQ; the curve
for THFA was 60 percent higher than for DMSO. Cyclohexane at 200 microliters per plate apparently inhibited
the S9 microsomal activation. In the more stringent modification of the test, no solvent could be used at 500
microliters. The authors conclude that a number of organic solvents are available for use with the Saimonella

plate test for mutagenicity.

DESCRIPTOR(S)- Bioassays,; Biochemical tests; Comparative toxicology ; Hepatic microsomal enzymes;
Microorganisms; Mutagenesis; Organic solvents; Screening methods

8. The Determination of the Maximum Permissible Content of Tetrahydrofuryl Alcohol

in Water Bodies
NIO 73-00 NIOSH-00065865 NDN- 148-0002-6667-3

Pozdnyakov, A. G.

1967-00-00
Hygiene and Sanitation, Vol. 32, Environmental Protection Agency and National Science Foundation (Gigiena i

Sanitariia), Washington, D. C., pages 273-277, 5 references
DATE FILED- 1965-09-09
CODEN- HYSAAV

The effects of tetrahydrofuryl (THF) alcohol on bodies of water were studied. The odor perception threshoid of
this substance is 8.6 mg/liter. THF alcohol in a concentration of 1 mgf/liter does not alter the biological oxygen
demand. The ineffective dose of THF alcohol in long term experimental studies was 5 mg/kg or 100 mg/liter.
The maximum permissible concentration of THF alcohol recommended is 1 mg/liter, with general sanitary
conditions as the limiting index. THF alcohol enters water bodies as part of the effluents from certain

manufacturing plants.

DESCRIPTOR(S)- Contaminants; MAC's; Sanitation; Standards; Toxic substances list; Toxicity ; Toxicology ;
7732185; 7782447; 97994
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Citations from REGISTRY OF TOXIC EFFECTS: RTC

e~

9. 2-Furanmethanol, tetrahydro-
RTC 01-01 LY5922000 NDN- 145-0341-5421-4

NO-AUTHOR

UPDATE DATE- 200012
MOLECULAR FORMULA- C5-H10-02
RTECS NUMBER- LU2450000
MOLECULAR WEIGHT- 102.15

WISWESSER LINE- T50TJ B1Q
SYNONYMS- Furfuryl alcohol, tetrahydro-; QO Thfa; Tetrahydro-2-furancarbinol; Tetrahydro-2-furanmethanol;

Tetrahydrofurfuryl alcohol; Tetrahydrofurylalkohol (Czech); Tetrahydrofurfuryialkohol (Czech); Tetrahydro-2-

furylmethanol; THFA
CLASS OF COMPOUND- Reproductive Effector; Primary Irritant

NO-ABSTRACT

CAS REGISTRY/EC NUMBER(S)- 97-99-4; 5-17-03-00115 (Beilstein Handbook Referen-ce-); BRN 0102-72-
3 IRRITATION DATA

ROUTE OF ADMINISTRATION- administration into the eye (irritant)

ORGANISM OBSERVED- rabbit

DOSE DATA- 20 mg/24H MOD

CODEN- Prehled Prumyslove Toxikologie; Organicke Latky. Volume(issue)/pagel/year: -,786,1986. 85JCAE
REPRODUCTIVE EFFECTS DATA .

BIOMEDICAL MANIFESTATION- Reproductive - Paternal Effects - Spermatogenesis (including genetic
material, sperm morphology, motility, and count) Reproductive - Paternal Effects - Testes, epididymis, sperm
duct Reproductive - Paternal Effects - Prostate, seminal vesicle, Cowper's gland, accessory glands

ROUTE OF ADMINISTRATION- inhalation

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TCLo

DOSE DATA- 500 ppm/6H (13W male)

CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0557931. NTIS**
BIOMEDICAL MANIFESTATION- Reproductive - Paternal Effects’ - Spermatogenesis (including genetic
material, sperm morphology, motility, and count)

ROUTE OF ADMINISTRATION- administration onto the skin

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 65 gm/kg (13W male)

CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0557932. NTIS** TOXICITY
EFFECTS DATA

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 1600 mg/kg

CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ
ROUTE OF ADMINISTRATION- intraperitoneal

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 400 mg/kg
CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ

BIOMEDICAL MANIFESTATION- Behavioral - General anesthetic
ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- mouse

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 2300 mg/kg

CODEN- Hygiene and Sanitation (USSR). English translation of GISAAA. Volume(issue)/pagelyear: 32
(2),273,1967. HYSAAV

ROUTE OF ADMINISTRATION- intravenous

ORGANISM OBSERVED- rabbit

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 725 mg/kg
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CODEN- Federation Proceedings, Federation of American Societies for Experimental Biology. Volume
(issue)/pagelyear: 8,294,1949. FEPRA7

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- guinea pig

DESCRIPTION OF EXPOSURE- L.D50

DOSE DATA- 800 mg/kg
CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ

ROUTE OF ADMINISTRATION- administration onto the skin

ORGANISM OBSERVED- guinea pig

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 5 gm/kg

CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ

ROUTE OF ADMINISTRATION- intraperitoneal

ORGANISM OBSERVED- guinea pig

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 400 mg/kg

CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/pagelyear. 2C,4658,1982. 38MKAJ

OTHER MULTIPLE DOSE TOXICITY DATA

gIOMEDICAL MANIFESTATION- Nutritional and Gross Metabolic - Weight loss or decreased weight gain -
73

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 54 gm/kg/90D-C

CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0535211. NTIS**

BIOMEDICAL MANIFESTATION- Behavioral - Convulsions or effect on seizure threshold Blood - P73 - Z72

ROUTE OF ADMINISTRATION- inhalation

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE-TCLo

DOSE DATA- 500 ppm/6H/13W-I
CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0557931. NTIS**

BIOMEDICAL MANIFESTATION- Nutritional and Gross Metabolic - Weight loss or decreased weight gain
ROUTE OF ADMINISTRATION- administration onto the skin

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 65 gm/kg/13W-|

CODEN- National Technical Information Service. Volume(issue)/pagefyear: OTS0556424. NTIS**
BIOMEDICAL MANIFESTATION- Behavioral - Somnolence (general depressed activity) Behavioral - Food
intake (animal) Nutritional and Gross Metabolic - Weight loss or decreased weight gain

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 1500 mg/kg/5D-|

CODEN- National Technical Information Service. Volume(issue)/pagefyear: OTS0535211-2. NTIiS**
STANDARDS AND REGULATIONS

SURVEY(S)- NOHS 1974: HZD 83085; NIS 9; TNF 1654; NOS 9; TNE 2169

SURVEY(S)- NOES 1983: HZD 83085; NIS 41; TNF 5004; NOS 33; TNE 81543; TFE 48075 ATSDR, EPA,
NIOSH, NTP, AND OSHA STATUS

STATUS- EPA TSCA Section 8(b) CHEMICAL INVENTORY

10. 2-Furanmethanol, tetrahydro-
RTC 00-04 LY5922000 NDN- 145-0326-2971-7

NO-AUTHOR

UPDATE DATE- 200009
MOLECULAR FORMULA- C5-H10-02
RTECS NUMBER- LU2450000
MOLECULAR WEIGHT- 102.15

WISWESSER LINE- T50TJ B1Q
SYNONYMS- Furfuryl alcohol, tetrahydro-; QO Thfa; Tetrahydro-2-furancarbinol; Tetrahydro-2-furanmethanol; -

Tetrahydrofurfuryl alcohol; Tetrahydrofurylalkohol (Czech); Tetrahydrofurfurylalkohol (Czech); Tetrahydro-2-

furylmethanol; THFA
CLASS OF COMPOUND- Reproductive Effector; Primary Irritant
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NO-ABSTRACT

CAS REGISTRY/EC NUMBER(S)- 97-99-4; 5-17-03-00115 (Beilstein Handbook Referen-ce-); BRN 0102-72-
3 IRRITATION DATA

ROUTE OF ADMINISTRATION- administration into the eye (irritant)

ORGANISM OBSERVED- rabbit

DOSE DATA- 20 mg/24H MOD

CODEN- Prehled Prumyslove Toxikologie; Organicke Latky. Volume(issue)/pagel/year: -,786,1986. 85JCAE
REPRODUCTIVE EFFECTS DATA

BIOMEDICAL MANIFESTATION- Reproductive - Paternal Effects - Spermatogenesis (including genetic
material, sperm morphology, motility, and count) Reproductive - Paternal Effects - Testes, epididymis, sperm
duct Reproductive - Paternal Effects - Prostate, seminal vesicle, Cowper's gland, accessory glands

ROUTE OF ADMINISTRATION- inhalation

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TCLo

DOSE DATA- 500 ppm/6H (13W male)

CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0557931. NTIS**
BIOMEDICAL MANIFESTATION- Reproductive - Paternal Effects - Spermatogenesis (including genetic
material, sperm morphology, motility, and count)

ROUTE OF ADMINISTRATION- administration onto the skin

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 65 gm/kg (13W male)

CODEN- National Technical Information Service. Volume(issue)/pagelyear: OTS0557932. NTIS** TOXICITY
EFFECTS DATA

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 1600 mg/kg

CODEN- Patty’s Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ
ROUTE OF ADMINISTRATION- intraperitoneal ’

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 400 mg/kg

CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ
BIOMEDICAL MANIFESTATION- Behavioral - General anesthetic

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- mouse

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 2300 mg/kg

CODEN- Hygiene and Sanitation (USSR). English translation of GISAAA. Volume(issue)/page/year: 32
(2),273,1967. HYSAAV

ROUTE OF ADMINISTRATION- intravenous

ORGANISM OBSERVED- rabbit

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 725 mg/kg

CODEN- Federation Proceedings, Federation of American Societies for Experimental Biology. Volume
(issue)/pagelyear: 8,294,1949, FEPRA7

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- guinea pig

DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 800 mg/kg
CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/page/year: 2C,4658,1982. 38MKAJ

ROUTE OF ADMINISTRATION- administration onto the skin
ORGANISM OBSERVED- guinea pig
DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 5 gm/kg
CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/pagelyear: 2C,4658,1982. 38MKAJ

ROUTE OF ADMINISTRATION- intraperitoneal
ORGANISM OBSERVED- guinea pig
DESCRIPTION OF EXPOSURE- LD50

DOSE DATA- 400 mg/kg
CODEN- Patty's Industrial Hygiene and Toxicology. Volume(issue)/pagelyear: 2C,4658,1982. 38MKAJ

OTHER MULTIPLE DOSE TOXICITY DATA
BIOMEDICAL MANIFESTATION- Nutritional and Gross Metabolic - Weight loss or decreased weight gain -

Z73
ROUTE OF ADMINISTRATION- oral
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ORGANISM OBSERVED- rat
DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 54 gm/kg/90D-C
CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0535211. NTIS**

BIOMEDICAL MANIFESTATION- Behavioral - Convuisions or effect on seizure threshold Blood - P73 - Z72
ROUTE OF ADMINISTRATION- inhalation

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TCLo

DOSE DATA- 500 ppm/6H/13W-I

CODEN- National Technical Information Service. Volume(issue)/page/year: OTS0557931. NTIS**
BIOMEDICAL MANIFESTATION- Behavioral - Somnolence (general depressed  activity) Behavioral - Food
intake (animal) Nutritional and Gross Metabolic - Weight loss or decreased weight gain

ROUTE OF ADMINISTRATION- oral

ORGANISM OBSERVED- rat

DESCRIPTION OF EXPOSURE- TDLo

DOSE DATA- 1500 mg/kg/SD-|
CODEN- National Technical Information Service. Volume(issue)/pagelyear: OTS0535211-2. NTIS**

STANDARDS AND REGULATIONS
SURVEY(S)- NOHS 1974: HZD 83085; NIS 9; TNF 1654; NOS 9; TNE 2169
SURVEY(S)- NOES 1983: HZD 83085; NIS 41, TNF 5004; NOS 33; TNE 81543; TFE 48075 ATSDR, EPA,

NIOSH, NTP, AND OSHA STATUS
STATUS- EPA TSCA Section 8(b) CHEMICAL INVENTORY

The information contained in this report has been obtained from one or more copyrighted
sources under the authority of the copyright owners. No reproduction or further
dissemination of this report or its individual *articles may be made without the express

written consent of NERAC, Inc. in each instance.
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Citations from Federal Research in Progress (FRP): FRP

1. NDN 049-0199-3330-9: EVALUATION OF ELECTROHEATING TECHNOLOGY FOR UHT
PROCESSING OF MILK ‘

1. EVALUATION OF ELECTROHEATING TECHNOLOGY FOR UHT PROCESSING OF

MILK
FRP 01-07 0175877 NDN- 049-0199-3330-9

NO-AUTHOR

AGENCY- AGRIC

EggPSRATE AUTHOR- UTAH STATE UNIVERSITY, NUTRITION & FOOD SCIENCE
A

UTAH

84322

AWARD TYPE- NRI COMPETITIVE GRANT .cC

9703491. The main objective of this research is to obtain basic information on some functional, physical, and
chemical properties of heated milk processed through electroheating. This study will use the electroheating
technology to produce UHT milk. Suitable heating temperatures and holding times will be used. The
electroheated milk will be stored and their properties evaluated at regular intervais for a period of up to 10-12
weeks. Sensory tests will be conducted using a trained panel. Tests for color, flavor, and whey protein
denaturation will be conducted and compared with the values for milk processed using the conventional
method or a commercial UHT milk. Response surface methodology approach will be adopted to describe the
relationship of dependent variables to product quality and process parameters.PR uniform heating and a very
rapid heating rate (e.g., heating times from 80 C to 155 C of 0.1 s), no fouling or scorching of the product the
heat exchanger and low heat losses (because the product and not the container is heated by the electrical
current), and no residual heating after the current is shut off. Pasteurized 1% and 2% milks were ultra-high
temperature (UHT) processed using a heating system developed by Raztek Corporation that uses an
alternating current to rapidly heat fluid products. Conditions used for UHT processing were 155 C for 1 s (T1),
145 C for 1 S(T2), 145 C for 4 S (T3) and 135 C for 4 S (T4). The experimental mitks were then compared to a
control commercially-available UHT milk for: extent of whey protein denaturation (in comparison to pasteurized
milk), sensory flavor attributes by sensory evaluation by trained and consumer panels, and volatile flavor
compounds by gas chromatography. The trained panel was used to rate the intensity of taste and flavor
attributes while the consumer panels were used to rate consumers' opinions about the milk samples. In
comparison to th econtrol UHT milk, there was only half the whey-protein denaturation in the electroheated
milks (i.e., only 21-37% for milk T1-T4) which is indicative of the rapid heating rate during electroheating. As
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judged by the trained panel, the electroheated milks had lower oxidized, stale, butter flavor attributes, and
scored higher for sweet flavor than the control UHT milk. Milk that was electroheated to 145 C for 1 s (milk T2)
had sensory scores of 1.1, 0.6, 0.5, and 1.6 for these attributes respectively, while the control UHT milk scored
1.8, 1.4, 1.2 and 0.9. There were no significant differences between the milks for the attributes of sour, salty,
bitter, dairy or cooked flavors. Compared to the control UHT milk, the electroheated milk was lower in overall
volatiles, although they contained higher levels of 2-heptanone, 2-nonanone, and nonanal. Two heat process-
derived compounds 3-furanmethanol and tetrahydro-2-furanmethanol that were present in the control UHT milk
were absent in the electroheated milks. On a hedonic scale in which 9 was like extremely, 5 was neither like
nor dislike, and 1 was dislike extremely, the overall liking scores of the electroheated UHT milks were higher
than the control UHT, milk, with scores of 6.1 (like slightly) for milk T2 while the control scored 3.8 (dislike
slightly). Panelists were also asked to compare the UHT milks to the milk they normally drink. For the control
milk, 9% rated it better than, 15% rated it equal to, while 76% rated it worse than the milk they normally drink.
In contrast, for the electroheated milk T2, 15% rated it better than, 49% rated it equal to, and only 37% rated it
worse than the milk they normally drink. Thus the proportion of panelists who rated the UHT milk worse than
the milk they normally drink was decreased by half. When combining the top two categories, 63% thought that
the electroheated UHT milk was better than or equal to the milk they normally drink, compared to 24% for the

control UHT milk.PB
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226 : Adjuvants for Agrichemicals
ABSTRACT

Tetrahydrofurturyl alcohal (THFA 2”’-rcufahy¢ofuryl -methanoi), as an agrichemical
adjuvant that has seen limited commercial applications. THFA's underexploited status is
believed due 1o a lack of publicly available data regarding its characteristics.

Inherently low toxicity, low volatility, biodegradability. * and high solvency in both

agrichemical adjuvant appiicarions. L :

The results are discussed in comparison. to other widely used solvents and carriers. The
data presented should provide formuiators with: another option when selecting formulation
chemistry for current or experimental active ingredients.

I. INTRODUCTION

If one endeavors to create a perfect solvemt for use as a coupling agent with various
active materials, it would have the characieristies shown in Table .-

The problem, however, is that few commercial campounds contain alf of these attributes,
Most commercial adjuvants have been chosen on the basis of cost and availability. Many
of these products are well-known solvents and vils. Today, formulators and producers are
finding utility in lesser known solvents based on the! different cyclic compounds of pyrrole
and furap.** : I

THFA is a colorless organic solution having, the'structure shown in Figure |. THFA is
unique in that its structure contains elements-of an ether, an alcchol. and a cyclic molecule,
THFA is produced commerciafly by the catalytic bydrogenation of furfural, the furan al-

THFA is unique in that it. i easily miscible int water and mose organic solvents. In
addition, the product has low valatility and can aid in retarding evaporation. Table 2 contains
a list of the physical properties of THFA.® ,

Recent findings of new toxicity tevels of virious solvents -‘have caused some concern
with manufacurers and formulators. To combat-fthis,’- manulacturers are reformulating with
different solvents which have lower toxicity charactenistics. THFA is one such chemical that
is receiving more attention based on its positive!toxi€ity characteristics. Figure 2 compares
THFA oral toxicity in rats (o ora] loxicity levels of other well-known EPA-exempt (40 CFR
180.1001) solvents. The table provides a direct comparison of one Parameter. which may
be different in other species or conditions.*?  *

The purpose of this paper is twofold: (1)-to intotluce the reader to a solvent which has
had little or no eXposurc in the ‘area of agrichemicals and (2) to provide some basic exper-
imental data on the solubility of THFA with wel!-kn{:wn agricultural actjve ingredients.

Il. MATERIALS AND METHODS

The experiment consisted of determining (1} the' maximum solubility range of THFA
with the chosen active ingredient, (2) the maximum solubility of the THFA/active ingredient
mixture in water, and (3) if 2 1:100 ratio of mixture to water would result in 2 stable solution.

Selection of the active ingredients for this ‘eXpenment was based on the criteria of
commercial use, lack of 3queaus solubility, and general. class of material. Table 3 lists the

32 active materials tested in this experiment. The reaterials were obtained from Chem Service,
Inc., West Chester, PA, and the THFA., from QO Cherticals. Al material was of commercial
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TABLE 1
Characteristics pf Salveuts

Low toxicity

Low phytatoxiciry .
Low vatatility :
High flash point .
Ability t0 solubilize many differomt active materiajs
Coupling abilicy =~ -~ ~°

Biodegeadability
Cost etfectiveness

b

o

"\

. / \m ;/ CH}J)H
e, - CH !
CHOo'
3 '}0 2

FIGURE 1. Cherucal siructire of tetrahvdmfurtury i aleohal

(THFA), o
TABLE 2
Characteristics of 'T:'eh:’hhydrufurfuryl Alcohol
Boiling point I74°%C. 352°F :
Freezing point =80°C. - 112°F ) "
Vapor pressure 0.4 mmHg @ 20°C :
Density 8.7% ibs/an|
Flash point 165°F TCC methodd P
Soluble in Water. aicohals, dromatics, esin. ofhers. ketoney. and chiorinared hydrocarbony
Insoluble in Coconut. cononsced, and peankt oiti, anthraquinone. dextrose, and panatfinic hydro-
carbons ' y

EPA exemption frum tolerance as a solvenvcosolven wnb no; limits per 40CFR 180. 1001
Not phytotoxic in concentranons up o 25% oo

punity and was obtained uninhibited.in order 1 eliéﬂnatc the introduction of other variables
to the test. The water for dilution was ordinary tip'water provided by the city of Memphis,
TN.W* L

A. THFA/ACTIVE MATERIAL SOLUBILITY,

One gram of the selected active material ;was weighed and placed into a tared 20-m)
vial. One gram of THFA was added to produce a |:} Solution, and the vial was agitated in
order to mix the two materials. The solution wis visually inspected to determine solubility.
If initially the THFA appeared 10 solubilize the material, the mixture was allowed (0 stand
for 10 min and then reinspected to assure solubility. If the material was got completely
solubilized, an additional 23 of THFA was added i produce 2'}:1 solution. The same steps

Wwere repeated to visually inspect for sotubimy.JThe,".prp:ocol Was repeated at concentrations
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THFA

Chloreicm

Cyclohexanone m

SIS ISP

Cyclohexanal

Methylene ChlcricellZ2Z22227] ;
CMF IS IIISIIIILY,
j B
" Xylene mm
Toluene m

!
Methanc! szzzzma

(ST IO IIITI SIS KLLE 8772772

Ethanc!
) .
l o !

“

FIGURE 2. Taxicity levels of variouy solvens (oral onicity 1o ratg LD).

of 1:9, 1:19, 1:99, and i->99. until the material solubilized in the THFA. The temperature
Was not controfled in the cxperiment, and was ‘assugmed (o be 25°C.

B. WATER SOLUBILITY IN THFA/ACTIVE MATERIAL MIXTURE '

Thus part of the experiment was designed o measure the coupling ability of the THFA. '
The solution of maximum solubility in part A jwas used for this experiment. For mixtures
greater than a 1:10 ratio, enough THFA was addcdfto-bring the sofution to a 10% mixture
(11 g total), so as to have cnough material for this experimenr and pant C. For mixtures of
1:19, 1:99, and 1:>99 ratios, 10 g of each solytion, as is, were used for this experiment.

The 10 g were placed in a stirred vial. - Water was added in increments of 0.25 m to
the mixture. The solution was visually inspected:to determine the. Guanuity of water necessary
to initiate precipitation of the active ingredi'cnt_fand'-the volume of water was recorded for
€ach mixture. : ‘

C. THFA/ACTIVE MIXTURE SOLUBILI’I.‘,:Y IN 1:100 RATIO WITH WATER
This part of the experimens was designed tr dcta;'mine the coupling ability of T}_{FA in

| o :
. i

"
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Class
Acsralmide/anilide
Arsenicals
Benzothiarole

Carbamate

Carbamates/thiocarh

Chlaracemanilige
Chiorinaed HC
Dinitroaniline

Diphenyl ether

Halogenated phenuis
Halogenated acid/derin;ivvs

Miscellaneous

Nitrogen compounds
Phenoxy acids/derivatives

Phosphate

Pyrethroij
Pyridazinone
Quatemary ammonia
Repellents

Thiocarbamaies

Thiophosphates

Trazines

Triazole
Urea derivatives

91/9 4 9149 ‘o
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TABLE 3
Materia;s Used fn Test

[
"

f
I

»

i

I8

“Material name

Butachior

P}opa'chlur

Ptopani/

MsMa

Benuwon (Basagran)

Cartoxin

Cirboluran (Fursdan;

Biylatc

EPTC

Mblinate

Tmallae

Nﬁ{wl.tchlor

Eddosulfan

Péndimethalin

‘Ditlotop-methy! {Hoelon)
y (Peuuchlomphencl)

Ciloramben {Amiben)

DEPA (Dacthaty

i Trfadimefon (Bayleton)

Ipodione {Rovral
Eubidiazole (Terrazoie)
Bromozynil

Malcic hydrazide
2,4-08

MEPa

. lsofenphus

:* Isadophios (Mira)

+ Naled

; Phédnamiphos

* Alitthrin

" Notflurazon (Zonai)

Diquat
' Dean

. MGK-R. 11

- Bedomyl

. Maseh

| Ziakb .

. Diaginon

,, Dimethoate

" Disalfolon
Fonbfos (Dyfonate)
Azidpbos-methyi {Guthion)
Malhion

. Atzgine

| Cyanazine

* Prometon

' Simazine

* Propiconazole (Tdn
+ Broshacil

.. Diurdn

- Fluotnetaron
Tatecit

Kz
I

7

«-r
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. TABLEY !
Solubility (High) of Varicus Materials in
Tetrahydrofurfuryl Adeqhol (25°C)

1:1 Ratio ’ i . I:3 Ratia
Allethrin Isazophos Azinphos-rgethyl MCPA
Butachlor Isofenphos Bentazon PCP
Butylare MGK-R 11 Bronﬁxyr’xﬂ + Pepdimethalin
Deet Mafathion Chlorambes Prupachlor
Diazinon Metolachlor Oiclofop-mehy! Propanil
Dimethoate Molinae EPTC X Propiconazole
Disulfoton Najed Endogulfan. Tradimef{on
Etridiazole Phenamiphos ot
Fonofos Triallate

Vote: Ratio, active to THFA., F

TABLES :
Solubility (Low) of: Vdrious Materials in
Tetrahydroferfuryt Alc:'ohol (25°C)

1:9 Ratio 1:19 Ratio 1:99 Ratio 1499 Ratio
1.4-DB Diurom :\;razg;pe “ Benomy!
Bromacil [prodione Carthofuran ’, DCPA
Carboxin Fluomewrna Diquat
Cyanazine Norfldrazon: MSMA
Maneb Promcton Malgic hydrarde
Terbacil : ; Simazine

Zineb

Note: Ratio. active 10 THFA.

reevaluated. This procedure was repcated until the mixture either went into solution or
formed on obvious precipitant. :

1L RESULTS AND DISCUSSION

A. THFA/ACTIVE MATERIAL SOLUBILITY:

The results of the solubility of various actiye materials with THFA are shown in Tables
4 and 5. The results show the excellent solubilfty performance of THFA. with over 60% of
the materials tested exhibiting high solubility. In: general, phosphates. thiophosphates, car-
bamates, and acctamides exhibited high solubjlity with THFA. Thiocarbamates. triazines,
and urea derivatives evidenced a lower affinity to dissolve in THFA.

B. WATER SOLUBILITY IN THFA/ACTIVE MATERIAL MIXTURE

For our experiment, we chose active materials’ which have a low solubility in water.*
From part A, we know that the binary system of THFA and active material will show a
high degree of solubility. From a practicat standpoint, this can be and has been. used as an
acceptable spray mixwre for ULV applheations. However. 2 much better mixture may be
formed by diluting the binary system with water.! Parts B and C of this experiment are
attempts to understand and quantify’ this ternany system.
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i+ Tw3Phase
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Water o Active

FIGURE ). Pat A — solubi.!i(y_ curyes of three components.

In order to understand what our experiment is revealing, we must {irst review what our
system looks like by constructing a tiangujar phase diagram (Figure.3). In this figure. we
know that THFA and watcr arc soluble in all p'omqn.s {denoted by dashes). and that water
and active materials are insoluble in portions t';omgining less than 99% water (denoted by
thick solid lines). From part A, we determined that bleads of THEA and active materials
are soluble in varying proportions, depending dn the active material chosen (deaoted by the
thin solid line). The key unknown in this experiment is.that we have no information on what
shape the solubility curve will take in the interio¢ of the triangle (denoted by the dotted
lines). - L
In Part B.of the experiment, we are adding w#erm the mixture. Figure 4 shows how
the addition of water changes the concentration sg that the concentration at any point in
time will exist somewhat along the tie line drawa in the figure. Saturatton of the mixture
and precipitation will occur if the tie line intersects the solubility curve. In this experiment,
we are testing only one binary concentration of THEA/active material. Oune could reproduce
a portion of this curve by selecting a number of irdtial starting concentrations and plotting
the saturation points on the diagram after the addition of water. Part C of the experiment
concems the area outlined in Figure S. This drea was tested to derermine if precipitation
would occur in a commonly used dilution ratio { l-_ElOO). In addition, it can provide some
information about the back side of the solubilky curve. A given mixture of the three sub-
stances may have a very unique curve that allows two arcas of complete solubility (as shown
in Figure 4, lower tie line), one at low ‘waler concentrations and one at higher water
concentrations. ' ' S ‘

The results of 2 portion of part B of the experirsent are shown in Table 6. These results
show that the addition of THFA will coupie the active material up to 4 certain point. THFA

R
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FIGURE 5. Part C — solubility of tmixture in 1;100 dilugon.
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. TABLE &
Solubility of Watep in, TH{FA{Acﬁve ‘Mixture
‘ £ Witer solubility
Chemicai name Act'ne"so&':(im'é(%) (water:mixture)

24-DB ‘ 0 310

Alrazine A Soluble

Azinpios-methyl 10 - 710

Bentazon e, . Saluble

Bromacil - [ 3.25:56

Bromoxy ai! Sl 1.25:4¢

Burachlor 1 3.25:10

Butylate R [ 30

Carhofuran T 6:10

Carboxin AU 4.'0

Chioramnben AU Soiuble

Cyanazine 1 - 510

DCPA ' 4 B 3.75:10

Dext . ' I i0:40

Diazinom . R 2.25::0

Diclotop-methyl A [N 430

Disulfaton 10 LR

Diuron s o 510

EPTC B [V 540

Endosulfan i 1o 30

Erridiazole o 510

Fluometuron B B RG]

Fonofns , LU 5:40

{prodione s 3.75:40

Isazophos | U 6.75:10

Isofenphos : 10 3510

MCPA .o 10

MGK-R.}} I 530

Malarhion 0 6.5:10

Moetolachior o - .7540

Motinate 0 &:tQ

Naled L I o

Norflurazon 1 : §.300

PCP B 1) B Eadie!

Pendimethahn , 0] 2300

Phenamighor . S () 7.25:10

Prometon R T 3.0

Propachior B 1 3.78:70

Propanit B 1 I

Propiconzzoie ’ 0 510

Terbacil o ¢

Triadimeion to g:1a

Triajlate imnoo S0
appears ¢ do well in having some coupling ¢ffect on the broad range of substances tested.
An interesting experiment beyond the scope of this study would be to continue the addition
of water 10 determine if, and at what concentration, the material would resojubilize, and
whether this new concentration woulid be optimal, for commercial applications.
C. THFA/ACTIVE MIXTURE SOLUBHJTY}IN 1:100 RATIO IN WATER

As discussed, a point was picked to determine whether THFA would couple the active
ingredient in a large dilution of water. Table 7 shows a compilation of the materials that
b

ar/nr g)00 v
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TANLE?

THFA/Active Mixture Sollﬂ)dltv in 1:100 Ratio ‘

with Watr "

R ¢

Mix concmntration  Watcr solubility o

Chemical active;THFA | “of active ‘ N

Saluble l ' ,

Aliethrin L. : {nsoluble s

Atrazmne .99 33 ppm

Brotacil BRI %15 ppm .
Carboluran 1:99 X} ppm
Dewt cdnnn . inscluble

Druron PN S L 12 ppm

Fluomewron i 9. %0 pprm '
Nuled o4 Insolable
Promcton 199 . 6240 ppm

Partrally soluble ,

Benomyi L"f:>99r “Insolubic
Bentazon 311 I Tnsolubie

Chloramben 110 700 ppm ’

‘ I.
were solubilized. THFA appears 10 be somewha& effective in getting some of the materials .

to solubilize in water. As previously dncusscd J! would be interesting to generate solubility
curves for the materials in order to detcnmnp: anoptimal concentration for commercial use.

1V. CONCLUSIONS

The results of this study show that:

l.  THFA has some uaique characlerrstms wthch may be of interest to the manufacturer
or formulator. .

2. THFA alone has good solubility pcrfcrmance with many common active materials.

3. THFA can couple these materials.intp water; however, threc-component equilibrium
solubility diagrams should be consn'ncted to-determine optimal concentrations for -~ | .

commercial use. Cos : :
‘. : id
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Topical Application of i’é etration Enhancers to
the Skin of Nude Mice: 4 I3

listopathological Study

g .

f ‘:!
HADURAFE® AND NORMAN THOMASH

cx, L WIST, Kugg Ecsward V1T
.Wf,*di('u/ Conzre

)

2

was employed followed by histological
(HELA), 10% oleyl alcohol, 10%

10% urea induced no discernible change in the Histo
dimethyl furmamide (DN
oleic acid. [0% methv! lauratc, 10% benzyl alcobrol and 4%

sulphoxide (DMSQ), 1009

Abstract—Eighteen potential penetration enhancers, sbni: av cancentrations dat mipht be used for that
purpose. have hecn cxamined 1o cvaluite their irria : )
cxamimatiop, Uipita 50% glycernl. 1074 hwdroxyethyl Jactamide

Solketal. 10 glyzofi urzoi,x:(l %6 wirahydrofurfuryl alcohol (THFAYand

Bey patenid ov nude mouse skin, A biopsy wechnigque

ol the skin whereas 100% dimethyl
% N-methyb2-pyreolidone: 10% Azone. 10%
glycerol fosmal caused severe skin irmitation,

ical appearunce
Fj 1

Penetration enhancers are agents that inerease the permeab-
lity of the skin., which itscifis a complex Stratified barrier the

elements within which are affected by different. cnhancers. |

Some alter the composition of the cel] content (Montes ct al
1967). while others affect 1he cohesivencss between ceils and

the composition of the interceltular marerial (Pinkus 1952)ycr

have 2 direct cffect on the el membranc (Gooper 1984).
Recent studies suggest thar g major roule of skin penetratibn
is through the interceltular changels. The composition ‘of
these has been identified and shown 10 contain structured
lipids which undergo a solid-liquid phase transition around
40°C (Elias e1 al 1983). 1t is possible that some penetration
¢nhancers aci to disrupt the structure of the imercelhilar
lipids and lower the phase transition temperatute, therehy
increasing the permeability of skin to morc polar <om-
pounds. To incroase the raic of trapsfer of lipophilic

compounds it is necessary 10 modily the partitiomng chayac. .

terislics at the stratum cornéumsviable (issuc inte rface. This
may be possible by combining a penetration cnhancer with a
cosolvent. Some agents can eswahblish reservoir in the
stratum corneuns, which may fucifitate the diffusion of a dryg
(Feldman & Maibach 1974), and others, wien penctrating
the cpidermis, may carry the drug through by ucting as a
solvenl. Many of these agents may act by a combination o
the various effects on the skin whilst oihers may be jnvolved
in a direct chemical fnsult on the skun. The exact techantsm
by which most penctration enbancers work, however, is
targely unknown. .

Investigations of percutaneous absorption incinde the ux:
of solvents which aceelerate the penetration of drugs (Jagab
¢t al 1964; Stoughton & Fritsch [964; Maibach & Feldmarin
1976; Mollgaard & Hoclgaard 1983; Barry st al 19%4),
However, few commercial products employ such acceleranty,
This is largely due to the Jack of understanding of their
mechanism of action and (he degree of reversibidity of the
effects. Also their dermal and systemic toxicilies have nat
been established, '

The changes in skin produced Yy single or repg;{tca
2pplications of many commonly ysed raw malerials con-

Corespondence ta: U, T. Lashmar,

The Wellenme F It
14d., Dactford, Keny, UK. oundation

Q171 "4 /198 0N

i
v
j, laided in medicinies and costnetics have been widely siudied
(Cka et at 1976; Delacrewz et 31 1971 Ingram & Grasso
197%5: Rantuccio ef af 1979, Motoyouki 1983): but little effort
" had been' made sb far s csrablish (he shon and long term.
© effgets of penetration cnihancers on the skin.
Visual.patch (ost reactons (o many peuctration enhancers
hae béen reported in the literuture { Barry et al 1984), but few
» lnvtstigators have used Mopsies (o assess skin reactions
" (Wright & Winer 1966: Nater el al 1977). Visual ussessments
" usually nely mainly on dermal changes and may, therefore,
. giv# an incomplete picture. Histological asscssment on the
oﬁr hand enabies epitermal changes also to be 1aken into
" acobunt,
!: Fhe purposc of the present study way 1o measure the skin
« irrifaton and/or siio damage produccd by application of
" potkotid penciralion enhuncers on the skin of node mice.
Alkough not an ideal model for human skin, the aitn was to
; useghe tissuc to evtablish the refative dermal tolerance of the
. etration cohadeers which may allow a more accuratc and
i+ ravipral choice ol cnhaneers for wclusion in commercial
! fargulations,

i Materials and Methods

. A vericty of penetration enhuncers was selected te provide a
! repsentazive yroup winch may be axpected 10 4o by the
, 1 difgrent mechanisms postulated above, Dimethyl sulphox-
Lade @DMS(Y), dimethyl farmamide (DMF). propylenc glycoi,

¢ lyckral, Nemuerhyl-2-pyrrolidone (NM Pyvrr), V N-dicthy)-
[ metdluamide (DEET), olerc acid, oleyl alcahol. \ctrahydro-
# furr‘n’ryinlcohci, glyceryl wincetate and urea were reagent
; gradeand used 13 received (AN Chemizals). Azone (Nelson
© Resgarch). henzyl'alcoho! BP {Albright & Wilson). glyco-
! furof (Hoffman La Rochey, hydroxyethyi lactamide (HELA)
. metlyl “laurate (Sigaw), Solketal and alycerol formal
" {AldFich) were all used as received. :
v Mbst compounds were tested ag 10% w/v solutions in
‘. parificd waler. but some were tested over g concentration
., TANEE 2l which they huvie been found to be effcetive
» absoyption crhancers, The Lt preparations were ulso gelled
J With!1% w 'w ncutralized carbomer {Carbopol 940—ncutra-
»lized: wih sodium hydroxide) when possible. (0 enablie
R
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uniform dispersion of insoluble components. The 1% ww . faskencd lo the dotsal sy of the animul using Blenderm
neutralized carbomer ge! was also tested as aconrol, -} suriica} tape. A few drops of Supcrglue were used to secure
Male nude mice MF | h. source—Olac (1976) Lud. an thepdge of the cup to the skin. Fhree animals were exposed to,
allelic variant of white mice. 4 weaks old and weighing 100 1 cach preparation and were maintained theee in cage with
22 g (average weight 15 g) were used. The animajs were'np! I foogt and waier freely vailable throughout the expesimenl,
pretreated in any way before the experiment, , i Thd mareriuls were kept 1 contaet with the skin for 24 h.
The test compouuds were filled 1to a polyviny! chiaride . Ifnmdintely afrdr the mice were killed and, unjess matesial
(PVC) cup couted with polyvinylidinc chioride (PVYDC) o' hadleaked [rom he ¢np during 24 b, when the results were )
surface area of 0-8 ¢m® and volume 03 cm’, One cup was ! n'mzé analysed, speeimens of the exposed areas and of an
' adjdcent untrtaicd skin area were taken for histological
;" exabunaton. The skin pucees were pinned flat and immedia-

Table |. Histolagical ussessment mc:hOd telyfixed in deutsal formaiin for at least 48 h, dehydrated
Epidermal cha ) < WWrdughia araded series of cicohols, treated with antemedia
pde cuanges i and:wthen dinbedded in parallin. Sections of #m hickness

A. Epidermal thickening b
2 x noomal in plzees

2x normal generally

2-3xacrmatl in places

2-3 x norma] generally

Moce than 3 x nocmal .

B. Increase in the ceft layers of the steatum granulovum

by 1 ¢cell layer
by 2 cell layers
by 3 cell layers or wore

C. Hyperkcratosis
Maialy loose

Mainly severe

Half loose half compuct
Compaci

Compact severe

D, Spongiosis

Stight

Extensive

Microvesicle formation
Bullac formation

E, Intracellular oedema

F. Destruction of the epidermis

Superficial [§)
/4 of sectioned ares 18
{/2 of sectioned area b ) B
3/4 of scctioned area 28
Whole of seerioned ares 30

G. Hypersemia - ; ye: N ﬂ#" - .

Slight (increased blood ceft concentration in part of epider- o . AR ' : 8
i) ? F L MR T T T R _

Moderate (increased blood culf conentrsuon throughout 14 ‘i ¢ Nude mause slen. entzeated hack is adjacent o the treated
cpidermis . c ldrea Showing thin stracim comeunt and - steatum malpighi,

Extensive (conlinvous mass of blood cells in pait of 1§ "H&Eq (15,
epidermis) Lo Lo

Denmal changes o e

R. Increase in che Jdensity and thickness of the sollagen ' !
bundles

Slight (an increase in places)

3light 10 moderate (an increase almost thoagheut)

Moderate (an increase throughow) ,

Moﬂcme to severo (bundles appear as contrauous mass i
places)

Severe (hupdles dppeit as a continuQus mass' ll\roughguxl

1. Fractured coltagen

Slight {fractured in places)

Moderaie (more (han haif the layer {ragtured)
Severe (fractured throughout)

L. Infiltration of the dermis

Slight in the upper-most layer (un increase in cell aumbers
Just detectabie) .

Slight diffuse (an increase in cel numbers just detectabis)

Moderate in the upper-most laver (coll number almoss
double) :

Moderate diffuse (cell number almost doubie)

Severe in the upper-mosi layer (cell numbers more than
double)

Severe diffuse (cell numbers more than double)

“werk cut from cach sunp’e and stained with haematoxylin-
i easin for microscope obkerition. Threc sections were
. sg:leélcd, randomly and cxamined using a sConng system
5 thoditiett from Ingram & Crasso (1975) (Table 1). The fnal

i

. seoge waz the modyl score from at least three animals.

(L IV

i . Resnirs and Discussion
u Ther eogults from the experimental skin  penetration
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P, 23 Buck aren tremted wiehy 100% DMSO foe 29 h uynder
oeclusibn. The section sliows by perkeratosis marked weanthosis and
ducrednizanon of the fivickie cell tyver, mirawepicermul vesicula tion
ard, seberecell infiltration througkout the dermis and into the
wderdss. H&E ~ 12 ;
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FiG. 3. Back area treated wih [00% DME for 76 It under ocelusjon. ;
The section shows considerable lnss of the 2cfis nuclef in ‘the L
cpidermis, slight hyperkeratasis, progs alictaions of the colidgen ,i,)
fibres and oedema n the dermix logether with some culi infiltranion
all indicating scvere disorgunization of the skif Steugtuics.

H&E x 12.5. ' X

W - -x A ! ,
E1G. 4. Back arca wcated with 100% Y-metlryl-2-pyfrolidone- The
photomicrograph demonstrares that the outline of The nuclei olfthe ¢
cells and the cell membrunes hud heer completely Jost in the !
epidermis and show large vemcles crupring on Lhe surface of (he 1
epidermus. The collugen bundles in 1he dermis have hecome thicker
and more dense, and huve formed mi¢: 7' continuous mass in plages.

Ulcers and slight cell inbliraton arc alsp seen 1w the dermis. ¢
H&E x 12-5.

' .-

! -
F1a. 5. Back arca treuted with 10%, Azanc lor 24 h under neclision.
The section shows a condenved thick Lyer ol stemwum corneum over |
a crust in which severe hyperaemia muy be seen. Extensive et
infiltedion particularly in the upper pai1 of the dermis can aso be
observed, H&F x 123,

3
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Fif. 6. Back arcy treuted with 10« olcic acid for 24 1t under
‘ocgltnion, The seotion shawy compact hyperkeratinized stratum
sofneum: with uleqrative eruprions, hvperplasia and hvperaemea
"hfoupghout the epirdernis and oedema, alterations of the collagen
fitges, and inflammanon in dermis all indicatiag severe 1auma
HE&E <125 '

. DI - .
F1B. 7, Buck area trensed with 10% methyl lawrate for 24 h under
vathusion. The section shows panial compacy hyperkeratosis with,
uleerazive crupuioss. hyperplasia and some hyperaemia in the
‘egdermxs. Vesicles. in the epicdermuis and dermis, hardening of the
collagen bundles. and also vedema und inflammation i the dermis.
HEE % 125,

i
Fig.
acglusion. The sction shows severe compact hyperkersiosis,
acgnthosis. spengicsts, n;eaceliular vedema and some uleeradive
erdptions in 1he epidermis, The gollugen bundles in the dermis
sipear shythtly feacruree. and there is some cell infiltration n Lhe .
arr. H&FE » 125,

a
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Table 2. Relatve irritancy derived from score in Tabic ] of varisns
concenirations of the 168t compuourds on'the skin of nide mice

Eahancer Concentration (%, __ " dedmaf inflammaon and: proliferation stimuli were seen,
] 0 3 w0 75 e in:;}:ating that at this high concentration aa ircitant effect

DMSO — - — 3 12 mn}" be expected. DEET and glycory! triacctate also only
?\_’;’"“ tene glycol P S = 37 produced 3 mild et ou the skin over the concentration

,yg‘cym, gly .. 0 t 0 . . r{ar&c usad The etght remaining enhancers each provided an
NM byrr - 0] " .- — 37 | undcceplable irrilant reaction at ane of the concentrations
Sg’é‘.f. i ‘l‘s - - T, tesied..
HELA = (l, . oo L‘ [ hc histopathological tadings for those enhancers arc
Oleic acid -- 51 .- - . - i‘ c¥ei11p{iﬁpd in Figs 1 t0 9. The micrascopic appearanee of the
3':%’,:;}'?:5";‘” P . treffted skin was. in general, us follows: in the cpidermis.
Benzy! alcohol — i) —- - o aczgéuhnsis acconipanied with swelling of the cells or prolifer-
ggz:y (riscome 3 T = {2 atidn of the busal cells and lyyperkeratination; in the dermis,
Soiketal L 0 - - ~ ; cedema cll infiltration and alteration of the collagen
Glyeofurol -- 4 - - -~ o buddles. With the scvere rrritamts such as glycerol formal,
Szg'“" formal o 23 - LI Y mcthyllsarate, olic acid, Azone. N-methyl-pyrrolidone and

enhanccrs are summarized in Table 2. The histological score
was obtained by adding the sum of the scores for the

¢pidermal features {A--E) to the hyperaemia score (G)ond

<he dermal score (H-J). Where destraction of the cpiderniy
mad taken place, the score for this alone {F) was combined
with the hyperaemia score (G) and the dermis séore (H-J),
The histology seores provided a means of comiparing the
inflammatory effects of the different penércation enhancers.
Preparations which scored from 0 to 10 were regarded ag npt
causing undue resctions in the nude mouse skin. Prep-
arations which scorad from 11 2o 20 czused skin reactions,
which alone were not sufficiently extensive 2o exclude their
polcnual use. Preparations which scored above 21 were
uonsidered to cause unscceptably severs demage:

Skin treated with (% Carbopot gel for 24 b urdpr
occlusion showed that the strarum corncum had become
loose compared with the untreated contrul. otherwise this
scction was no differcnt from the untreated section. Seven of
the emhancers: glycerol. HELA, olevl *aleohol, Solketal,

[1G. 9, Back area treated wih 107 glycero: fermal for.24 & uoder
occlusion. ‘The sectivn shows extensive Jestruction of the epidermis
toyether wilh hyperkeratosis, acanthasis and spongiosis Cedl infil
tration ol the dermn cun alse be seen. H&F < (25,

8188 oy

H

} Nupe )
£ gh ofurvl, THFA and ureu, did not cause any significant

changtiin thehistwlopy aver 24 hat the concentratons tested.

5 Dl\ﬂF, extensive destruction of the cpidermis rogether with

+ uledrative eroptions umt hvperacmia was seen while the
" derfis-appeared severcly thickened and compact after most,
" wegtments, ,

v The findings for DMSO, DMF and Azone were of
" parbicular interest. The results indicated thar DMSO may
. nov'be 38 fanocuous on the skin as suggested by Steinberg
(1947) and Arno etal (1967) Scctions treated with 50.75 and
;1002 DMSQ showed an increase in the histoppthological

;. chahiges, the 100% DMSO also cawsing an unacceptably high,

' degfve of irritancy. Our resulis are in good agrecment with
" fidingy by Wright & Winer (1966). DMF was tested
+ undiluted, and found to complrtely disrupt the normat
. Sinjeuiee, Lhis proving o be far morc toxic to nude mouse
» skig thun DMSCQ.

- I our study, Az0ne was ulso found to be unacceptably
. irrigant even though Stoughton (1982) reported that it did
\ noticause any focal irritations or scnsitization on human
- skink

‘. :Animal models are ofien vsed to asscss percutaneous
, penbtration and ‘to ascertain how this process may be'
i oapdlitied by crihaneers. While it is often difficult to extrapo-
- latejthe results 1o predice ahsorption rates in man, rough
worlations are possible. Also, it is useful to have an
5 imdigativn of the tlamage potential® of enhancers, howaver,
o the snimal results must be treated with caulion, Since some
;f'-sub nces which enhance absorption in animals may do so
‘,"asa esult of histolugical damage which may be absent or less
fi'sqv&c ih humans.

W

\ signf of skin irritation) ror was there any indicution of the
" chrdmic cffects of sreatment with the penetration enhancers
;! exathinéd, but there were indications of the kind of cflcels
¢ and’the severity of the psthological changes that could be
4 cncduntered. The study widicated that -most penctration
. 'enhdncers induced some inflammatory cffects on the skin
| wnd¥hat those enhancers described in the litcrature as being
i the Mmost eifective Also caused the most severe irritation Lo
E nildq mouse skin.
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1: J Pharm Pharmacol 1989 Feb;41(2):118-22

Related Articles, Books

Topical application of penetration enhancers to the skin of nude

' mice: a histopathological study.

Lashmar UT, Hadgraft J, Thomas N.
The Wellcome Foundation Ltd, Dartford, Kent, UK.

Eighteen potential pepetration enhancers, some at concentrations that might be
used for that purpose, have been examined to evaluate their irritancy potential on
nude mouse skin. A biopsy technique was employed followed by histological
examination. Up to 50% glycerol, 10% hydroxyethyl lactamide (HELA), 10%
oleyl alcohol, 10% Solketal, 10% glycoturol, 100% tetrahydrofurfuryl alcchol
(THFA) and 10% urea induced no discernible change in the histological
appearance of the skin whereas 100% dimethyl sulphoxide (DMSO), 100%
dimethyl formamide (DMF), 100% N-methyl-2-pyrrolidone, 10% Azope, 10%
oleic acid, 10% methyl laurate, 10% benzyl alcohol and 10% glycergl formal
caused severe skin irritation. ’
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™ 1: PDA J Pharm Sci Technol 2001 Jan-Feb;55(1):16-23 Related Articles, Books

sy Comparative hemolytic activity of undiluted organic water-
miscible solvents for intravenous and intra-arterial injection.

Mottu F, Stelliug MJ, Rufenacht DA, Doelker E.

Paopdmine
R Gher

School of Pharmacy, University of Geneva, Switzerland.

B In humans, nonaqueous solvents are administered intravascularly in two kinds of
situations. They have been used in subcutaneous or intramuscular
pharmaceutical formulations to dissolve water-insoluble drugs. The need for
these vchicles had increased in recent years, since the drug development process
has yielded many poorly water-soluble drugs. The use of water-miscible
nonaqueous solvents in therefore one of the approaches for administering these
products as reference solutions useful in formulation bioequivalence studies. The
intravascular use of organic solvents has also gained importance owing to a new
i approach for the treatment of cerebral malformations using precipitating
I polymers dissolved in water-miscible organic solvents. At present, the solvent
most commonly used for the liquid embolics to solubilize the polymers is
dimethyl sulfoxide, which exhibits some local and hemodynamic toxicities. In
order to find new, less toxic vehicles for pharmaceutical formulations for the
intravenous and intra-arterial routes and for embolic materials, 13 water-miscible
organic solvents currently used (diluted with water) for pharmaceutical
applications, were evaluated in this study. Their hemolytic activity and the
morphological changes induced when mixed with blood (1:99, 5:95, 10:90
solvent:blood) were estimated in vitro. From these data, the selected organic
solvents could be subdivided into four groups depending on their hemolytic
activity: very highly hemolytic solvents (ethyl lactate, dimethyl sulfoxide),
highly hemolytic solvents (polyethylene glycol 200, acetone), moderately
hemolytic solvents (tetrahydrofurfuryl alcohol, N-methyl-2-pyrrolidone, glycerol
formal, cthanol, Solketal, glycofurol) and solvents with low hemolytic activity
(propylene glycol, dimethyl isosorbide, diglyme).

PMID: 11212416 [PubMed - indexed for MEDLINE]
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™ 1: PDA J Pharm Sci Technol 2000 Nov;54(6):456-69 Related Articles, Books

Organic solvents for pharmaceutical parenterals and embolic
liquids: a review of toxicity data

Mottu F, Laurent A, Rufenacht DA, Doelker E.

School of Pharmacy, University of Geneva, Switzerland.

Non-aqueous solvents have long been used in subcutaneous or intramuscular
phanmaceutical formulations to dissolve water-insoluble drugs. In recent years,
the need for these vehicles was increased since the drug discovery process has
yielded many poorly water-soluble drugs. Besides, preparations containing
C ] Asar s embolic materials dissolved in undiluted non-aqueous water-miscible solvents
PiniealTrials aiov have been proposed for the intravascular treatment of ancurysms, arteriovenous
it gl Coarlna! malformations, or tumors. These organic solvents, regarded as chemically and
biologically inert, may show pharmacological and toxicological effects.
e Therefore, knowledge of tolerance and activity of non-aqueous solvents is
Hiwacy olicy essential before they can be administered, especially when given undiluted. This
paper focuses on thirteen organic solvents reported as possible vehicles for
injectable products and details toxicological data when they have been
administered intravascularly. These solvents can be subdivided into three groups
according to their description in the literature either for intravenous
pharmaceutical parenterals or for intravascular embolic liquids: well-
documented organic solvents (propylene glycol, polyethylene glycols, ethanol),
solvents described in specific applications (dimethyl sulfoxide, N-methyl-2-
pyrrolidone, glycofurol, Solketal, glycerol formal, acetone), and solvents not
reported in intravascular applications but potentially useful (tetrahydrofurfuryl
alcohol, diglyme, dimethy] 1sosorbide, ethyl lactate). This review of the literature
shows that toxicity data on intravascular organic solvents are insufficient
because they concern solvents diluted with water and because of the lack of
comparative evaluarion using the same methodologies.
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™ 1: J Bacteriol 2001 Mar:183(6):1954-60

DIEnIE M Abstract

Related Articles, Books, LinkOuwt
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jb.osm.org

Catalytic and molecular properties of the quinohemoprotein
tetrahydrofurfuryl alcohol dehydrogenase from Ralstonia
eutropha strain Bo.

Zarnt G, Schrader T, Andreesen JR.

Institut fur Mikrobiologie, Martin-Luther-Universitat Halle-Wittenberg, Halle,
Germany. :

The quinohemoprotein tetrahydrofurfuryl alcohol dehydrogenase (THFA-DH)
from Ralstonia eutropha strain Bo was investigated for its catalytic properties.
The apparent k(cat)/K(m) and K(i) values for several substrates were determined
using ferricyanide as an artificial electron acceptor. The highest catalytic
efficiency was obtained with n-pentanol exhibiting a k(cat)/K(m) value of 788 x
10(4) M(-1) s(-1). The enzyme showed subsirate inhibition kinetics for most of
the alcohols and aldehydes investigated. A stereoselective oxidation of chiral
alcohols with a varying enantiomeric preference was observed. Initia] rate
studies using ethanol and acetaldehyde as substrates revealed that a ping-pong
mechanism can be assumed for in vitro catalysis of THFA-DH. The gene
encoding THFA-DH from R. eutropha strain Bo (tfaA) has been cloned and
sequenced. The derived amino acid sequence showed an identity of up to 67% to
the sequence of various quinoprotein and quinohemoprotein dehydrogenases. A
comparison of the deduced sequence with the N-terminal amino acid scquence
previously determined by Edman degradation analysis suggested the presence of
a signal sequence of 27 residues. The primary structure of TfaA indicated that
the protein has a tertiary structure quite similar to those of other quinoprotein

dehydrogenases.
PMID: 11222593 [PubMed - indexed for MEDLINE]

i .

Write_lo the Help Desk
NCBI|NLM | NIH

Department of Health & Human Services
Freedom of Information Act | Disclaimer

P A TS e L | L L

http://www.ncbi.nl.../query.fcgiZcmd=Retrieve&db=PubM :d&list_uids=1 1222593&dopt=Abstrac  10/26/2001



BERGESON & CAMPBELL PAGE 85
Page 1 of 1

18/26/2881 13:33 2823628539
STN Easy: Display Page

Display without Links | Return to Results g g;sgpelay
Display from CAplus (Toxicology focus) database

4mm Previous answer [33.85] | Next answer [$3.85] mu)

ANSWER 6 © 2001 AGS
+ind documents citing this reference [$2.00]

Title
Comparison of the cyclic ether-alcohol tetrahydrofurfury| aicchol to other known scivents

Author

Doyel, K. J.; McKillip, W. J.; Shin, C. C.; Rickard, D. A.
Organization ‘

QO Chem. Inc., West Lafayette, IN, USA

Publication Source
Adjuvants Agrichem. (1992), 225-34. Editor(s): Fay, Chester L. Publisher: CRC, Boca Raton, Fla.
Identifier~CODEN
58PBAT

Abstract
Tetrahydrofurfuryl ale. (THFA), as an agrochem. adjuvant has seen limited com. apgplications. THFA's
underexplaited status is believed due to a lack of publicly available data regarding its characteristics. Inherently
low toxicity, low valatility, biodegradability, and high solvency in both org. and aq. systems make THFA an
attractive candidate for use with agrochems. Studies were performed to characterize the chem. with respect to the

utility of THFA in agrochem. adjuvant applications. The results are discussed in comparison to other widely used
solvents and carriers. The data presented should provide formulators with ancther option when selecting

formulation chem. for current or exptl. active ingredients. :
Document Type

Conference
Language

English
Accession Number

1993:54322 CAPLUS

Document Number
118:54322
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ANSWER 30 ® 2001 ACS
Find documents siting this reference [$2.00]
Title
Solvents for use in topical applications of insecticides
Author
Harris, E. G.; Hadaway, A. B.
Organization
Cent. Overseas Pest Res., London, W8 5SJ, Engl.
Publication Source
Misc. Rep. - Cent. Overseas Pest Res. (U. K)) (1978), 50, 3 pp.
Identifier~-CODEN
CPRMBD
ISSN
0307-5058
Abstract
The toxicity of ketones to the housefly (Musca domestica) increased with the increasing no. of C atoms from 3 in
acetone [67-64-1 Ibto 8 in di-iso-Bu ketone [108-83-8]. Acetone and Me Et ketone [78-93-3] were also the least
harmful to the stablefly (Stomoxys calcitrans) and the tsetse fly (Glossina austeni). With the exception of 1,1-

diphenylethane [612-00-0], none of 30 solvents tested was toxic when applied topically to the housefly at
0.25 .mu.L/insect, but some of the solvents, such as dodecane [112-40-3], was toxic at higher doses. Solvent

toxicity was affected by the application method.
Document Type

Joumal
Language

English
Accession Number

1979:552716 CAPLUS

Document Number
91:152716
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ANSWER 28 © 2001 ACS
Iind_docyments.citing this reference [32.00]

Title
Compatibility of organic solvents with the Salmonella/microsome test
Author
Maron, Darothy; Katzenellenbogen, John; Ames, Bruce N.
Organization
Dep. Biochem., Univ. California, Berkeley, CA, 94720, USA
Publication Source :
Mutat. Res. (1981), 88(4), 343-50
Identifier-CODEN
MUREAV
ISSN
0027-5107

Abstract
Fourteen solvents were screened for compatibility with the Salmonella mutagenicity test and 12 were satisfactory
under the conditions specified. These 12 solvents were DMSQ [67-68-5], glycerol formal [5464-28-8], DMF [68-12-
2], formamide [75-12-7], acetonitrile [75-05-8], 85% EtOH [64-1 7-5], acetone [67-64-1], ethylene glycol di-Me ether
[110-71-4], 1-methyl-2-pyrrolidinone [872-50-4], p-dioxane [123-91-1], tetrahydrofu rfury! alc. [97-99-4], and
tetrahydrofuran [108-99-8]. The influence of the nutrient brath culture medium on the spontaneous muitation rate of
the tester strains is also discussed.

Document Type
Joumnal

Language
English .

Accession Number
1981:169206 CAPLUS

Jocument Number
94:169206
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ANSWER 17 © 2001 ACS
Find documents citing this reference [$2.00]

Title
Toxicity of agrochemicals to freshwater organism. Clll. Solvents
Author
Nishiuchi, Yasuhiro
Organization
Noyaku Kenshasho, Japan
Publication Source
Suisan Zoshoku (1984), 32(2), 115-19 .
Identifier~-CODEN
SUZOAV
ISSN
0371-4217

Abstract
The toxicity of salvents used in prepn. of agrachem was tested by detn. of the LC50 (median lethal concn.) of
tested solvents on frog (Rana bravipoda porosa) tadpoles. Of 74 solvents tested, MeOH [67-56-1],
tetrahydrofurfuryl alc. [97-89-4], acetone [67-64-1], ethylene glycol [107-21-1], ethylene ?chol iso-Pr ether [109-
58-1), hexylene glycol [107-41-5], diethylene glycal monomethyl ether [111-77-3], triethylene glycal [112-27-6],
triethylene glycol moncethyl ether [112-50-5], tetraethylene glycol {112-60-7], dipropylene glycol [256265-71-8],
dipropylene glycol monomethyl ether [20324-32-7], frimethylene glycol [504-63-2], 1,4-butanediol [110-63-4], and
1,2,6-hexanetriol [106-69-4] all showed very low toxieity to tested frog tadpcles with LC50 of >10,000 ppm,
suggesting the usefulness of these solvents as solvents used in toxicity test.

Document Type
Journal

Language
Japanese

Accession Number
1986:547635 CAPLUS

Document Number
105.147635
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ANSWER 36 © 2001 ACS
Fing documents citing this reference [$2,00]

Title

Data for hygienic substantiation of standard levels of tetrahydrofurfuryl alcohol in waters

Author
Pozdnyakova, A. G.

Publication Source
Gig. Sanit, (1967), 32(2), $9-101
Identifier-CODEN

GISAAA .

Abstract
The ador of tetrahydrofurfury! alc. (1) is detectable at 8.6 mg./l. At 1 mg./1., | does not affect biochem. oxidn. This is
the recommended max. concn. Daily doses of 5 mg./kg. for 4 months did not produce any observed effects in rats.
rabbits, and mice. At 10 mg./kg. conditioned reflexes were affected and 20 mg./kg. affected cholinesterase
activities, prothrombin times, liver glycogen concens., and rates of immunization.

Document Type
Joumnal

Language
Russian

Accession Number
1967:98277 CAPLUS

Document Number
66:98377
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ANSWER 3 ©® 2001 ACS

Find_documents citing this reference [$2.00]

Title .

Toxicity tests in cell cultures for the purpose of predicting acute toxicity (LD50) and reducing the number of animal

experiments

Author
Halle, Willi

Organization
Forschungszentrum Juelich G.m.b.H., Juelich, D-52425, Germany

Publication Source
Schr. Forschungszent. Juelich, Lebenswiss./Life Sci. (1998}, 1, 1-92
Identifier~-CODEN

SFLSF¢
ISSN ‘
. 1433-5549

Publisher ]
Forschungszentrum Juelich GmbH

Abstract
An in vitro procedure for the redn. of animal expts. for toxicity tests of drugs or chems. is presented, Cytotoxicity
data from in vitro cultivated mammalian cell lines were compared with acute toxicity data to predict the acute
toxicity effects of xenobiotics in lab. animals. The procedure is based an a comparison of IC50 values (IC50x)
with LD50 values using linear regression anal. An enlarged registry (RC) of cytotoxicity is presented contg.
cytotoxicity data (IC50x) from non-selected chems. and drugs, the acute oral and i.v. LDSO values (LDSO p.a. and
LD§0O i.v.) from rats and mice, and the phys.-chem. characteristics of the chems. For the substances of the RC,
sorted according to their IC50x-LD50 p.o. pairs, the linear regression parameters were: r = 0.672, intercept a =
0.625, and slope b = 0.435. For the IC50x-LDSO i.v. Pairs, the same parameters were: r = 0.768, a = -0.201, and
b = 0.480. Approx, 73% of the p.o. values and 78% of the i.v. values are localized in the LD5O dosage range
around the regression lines defined by an empirical factor FG.ltoreq.log 5. This percentage factor characterizes
the dosage range of LD5O deviating from the regression line by the min. and max. residuals .Itoreq.0.699. The
reliability of the predictive procedure was secured by using different biometrical methods and by comparisons of
literature results with the data pool in the RC. The allocation of chems. into the 4 toxicity classes of acute oral
toxicity defined by EU regulations (OECD Guide-line 423) resulted an accuracy of 85% in predicting the toxicity
classes of the RC-substances in comparison to the toxicity classes of the corresponding NIOSH LDS0O values. A
comparison of RC-data with the Acute Toxic Class(ATC) method for the classification of chems. into toxicity
classes resulted in a combined RC-ATC-procedure allowing the redn. of animal nos. for allocating chems. to the
EU toxicity classes by 30%.
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ANSWER 4 © 2001 ACS
Find documents citing this reference [$2.00]
Title
Comparison of in vivo and in vitro toxicity tests from co-inertia analysis
Author
Devillers, James; Chessel, Daniel
Organization
Centre de Traitement de I'lnformation Scientifique, Lyons, 3003, Fr.
Publication Source
ACS Symp. Ser. (1995), 589(Computer-Aigded Molecular Design), 250-66
Identifier-CODEN
ACSMCs
ISSN
00976156

Abstract
Co-inertia anal. is a multivariate method allowing to find the co-structure between two data tables from powerful
statistical and graphical tools. It was used to compare toxicity results obtained with the rabbit eye test in vivo to
those obtained with the in vitro eye organ test.

Document Type
Journal

Language
English

Accession Number
1995:549564 CAPLUS

Document Number
122:284040
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ANSWER 12 ® 2001 ACS
Find documents citing this referenge [$2.00]

Title

An gbjective methaod for the evaluation of eye irritation in vivo

Author
Jacobs, G. A.; Martens, M. A.

Organization
Div. Toxicol., Inst. Hyg. Epidemiol., Brussels, B-1050, Belg.

Publication Source
Food Chem. Toxicol. (1889), 27(4), 255-8
Identifier-CODEN

FCTOD?
ISSN
0278-6915

Abstract
Itis generally agreed that intra- and interlab, variations in the evaluation of eye irritants are mainly due to the
subjective judgement of aye lesions. The scoring of the palpebral conjunctivae is a typical example. To eliminats
these difficulties in assessing eye Imitants the relationship between corneal swelling, which can be detd. using an
objective technique, and the reading of other symptoms was investigated. The in vivo eye irritation assay was
carried out on 34 substances according to the protocol laid down in Annex V, part B of Directive 79/831/EEC of the
European Community on the classification, labeling and packaging of dangerous substances. Results were
obtained for erythema, edema comeal opacity and corneal swelling. Erythema, edema and opacity were evaluated
according to the interpretation rules laid down in Annex VI, part lID of the EEC Directive 83/467/EEC. Comeal
swelling was detd. by the ultrasonic pachometer technique. Good correlations were found between the mean
percentage corneal swelling after 24, 4, and 72 h and the mean corneal opacity and erythema scores after the
same observation times. The corneal swelling scores measured after 24 h usin? the ultrasonic pachometer are
comparable with those reported in the literature, which were obtained by optical pachometry. The goad correlation
with the other effects scored and the good repeatability of the results opens the possibiliy of introducing an
objective and sensitive method into the ocular irritation assay and so reducing intra- and interlab. variations.

Document Type
Journal
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Accession Number
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ANSWER 19 © 2001 ACS
FFind documents, citing this reference [$2.00]
Title
Toxicity monitored with a correlated set of cell cuiture assays
Author '
Borenfreund, Ellen; Shopsis, Charles
Organization
Lab. Anim. Res. Cent., Rockefeller Univ., New York, NY, USA
Publication Source
Air Force Aerosp. Med. Res. Lab., [Tech. Rep.] AFAMRL-TR (U. S.) (1985), AFAMRL-TR-84-002, Proc. Conf.
Environ. Toxicol., 1984, 192-201 '
Identifier-CODEN
AFAADS

Abstract :
Assays for toxicity evaluations for chem. utilizing cell cuitures were developed and tested; with correlations of
tested chem. toxicities in the in vivo. Draize rabbit eye irritancy (literature values) and cultured cell tests being
good. Cell cultures used were mouse 3T3, hamster CH v79, rabbit comea, human HepG2, and mouse RAW 264.7
cells. The most toxic compds., i.e., benzalkonium chloride, AGNO3, SDS [151-21-3], and NaOCI and the least
toxie, MeOH [67-56-1], ethylacetone [107-87-8], propylene glycol [57-56-6], and EtOH [64-17-5] were similarly
ranked by all the cultured cell toxicity tests. ~

Document Type
Report

Language
English

Accession Number
1986:29904 CAPLUS

Document Number
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ANSWER 25 © 2001 ACS
Find documents citing this reference [32.001
Title
A solvent effect on the mutagenicity of tryptophan-pyrolyzate mutagens in the Salmanella/mammalian micrasome
assay
Author
Arimate, Sakae; Nakano, Narumi; Ohara, Yoshiko; Tanaka, Kazumi; Mayatsu, Hikoya
Organization
Fac. Pharm. Sci., Okayama Univ., Okayama, 700, Japan
Publication Source ,
Mutat. Res. (1882), 102(2), 105-12
Identifier-CODEN
MUREAV
ISSN
0027-5107

Abstract
The effect of adding org. scivents to the preincubation mixt. in the Salmonella/mammalian microsome assay was
examd, in tests of 3-amino-1,4-dimethyl-SH-pyrido[4,3-b]indole (Trp-P-1)() [62450-06-0] and 3-amino-1-methyi-
SH-pyrido[4,3-blindole (Trp-P-2)(Il) [62450-07-1]. acetonitrile [75-05-8] Enhanced the mutagenic activity of Trp-P-1
and Trp-P-2 by an order of magnitude under optimal conditions. Strong enhancement of mutagenicity was also
obsd. for the addn. of EtOH [64-17-5], MeOH [67-56-1], tetrahydrofurfuryl aic. [97-99-4], THF [109-89-9], 1,2-
dimethoxyethane [110-71-4], and DMF [68-12-2]. The enhancing effect of acetonitrile on the mutagenicity of Trp-

P-2 was the result of enrichment of the active metabolite in the assay system.
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Document Type
Journal
Language
English

Accession Number
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'ANSWER 35 © 2001 ACS
Find documents citing this reference [$2.00]
Title
Survival of fish in 164 herbicides, insecticides, fungicides, wetting agents, and miscellaneous substances
Author
Alabaster, J. S.
Organization
Salmon Freshwater Fish, Lab., Min. Agr., London, Engl.
Publication Source
Int, Pest Contr. (1969), 11(2), 29-35
Identifier-CODEN
IPCWAX

bstract
Agents (164) including herbicides, fungicides, insecticides other than DDT, sheep dips, DDT, wetting agents, and
other compds. were studied for their toxicity to Harlequin fish, Rasbora heteromorpha; 24- and 48-hr. median
lethal concn. and estd. mean threshold values were worked out by plottinﬁ median time of survival vs. logarithm of
concn. of the agents. In formulated compds. it was impessible to predict the toxicity of the mixt., even knowing
the toxicity and percent of all components..

Document Type
Journal
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ANSWER 14
Find documents citing this reference [$2.00]

Title
Tetrahydrofurfuryl alcohol.
Author
Anonymous
Publication Source
(1991). Instituto Nacional de Seguridad e Higiene en el Trabajo, Ediciones y Publicaciones, c/Torrelaguna 73,
28027 Madrid, Spain, 1991. 2p. '
Document Type
Book; (MONCGRAPH) .
I . anguage
Spanish
Entry Month
199809

Abstract
Spanish version of future IPCS ICSC 1158. Internaticnal Chemical Safety Card. Topics: chemical hazards; data
sheet; elimination of spills; explosion hazards; fire fighting; fire hazards; first aid; health hazards; IPCS; immtation;

labelling; neurotoxic effects; Spain; storage; waste disposal.
Accession Number
1398:115031 .TOXLINE

Document Number
CIS-08-000868
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ANSVVER 29
Find documents citing this reference [$2.00]
Title
FORENSIC MEDICAL DIAGNOSIS OF INTOXICATIONS WITH TETRA HYDRO FURFURYL ALCOHOL
MORPHOLOGICAL CHANGES IN THE INTERNAL ORGANS.
Author
BEREZHNOI R V; SERGEEVS N
Publication Source

SUD-MED EKSPERT, (1979). Vol. 22, No. 1, pp. 49-61.
CODEN: SMEZAS.

Language
Russian
Jtry Month
168103

Abstract . .
HEEP COPYRIGHT: BIOL ABS. HUMAN AUTOPSY BRAIN HEART LUNG ESOPHAGUS STOMACH KIDNEY

ADRENAL
Accession Number
1981 :15180 TOXLINE

Document Number
HEEP-81-04231
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ANSWER 17
Find documents citing. this reference [$2.00]
Title
A QSAR-based biodegradability model: A QSBR.
Author
OKEY R W: STENSELH D
Organization
Dep. Civil Eng., 3220 Merrill Engineering Build., Univ. Utah, Salt Lake City, UT 84112, USA.
Publication Source

WATER RESEARCH, (1996). Vol. 30, No. 9, pp. 2206-2214.
CODEN: WATRAG.

‘.anguage
English

Entry Month
199701

Abstract
ainaie ~ABYRIGHT RIOI ARS A microbial biodearadability predictive madel has been developed using grougs







