APPENDIX C — DIISODECYL PHTHALATE (DIDP) REFERENCE LIST
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Data Sets

The following data sets are provided to the US EPA as reference material for the risk evaluation
of DIDP:

1.

Centers for Disease Control and Prevention (CDC). 2018. National Health and Nutrition
Examination Survey. https://www.cdc.gov/nchs/nhanes/index.htm. Last Accessed 11-27-
2018.

Centers for Disease Control and Prevention (CDC). 2018. Fourth National Report on
Human Exposure to Environmental Chemicals. Updated Tables, March 2018, Volume
One. https://www.cdc.gov/exposurereport/

Centers for Disease Control and Prevention (CDC). 2018. NHANES 2015-2016
Laboratory Data.
https://wwwn.cdc.gov/nchs/nhanes/search/datapage.aspx?Component=Laboratory&Cycle
BeginYear=2015.European Chemicals Agency (ECHA). 2018. 1,2-Benzenedicarboxylic
acid, di-C9-11-branched alkyl esters, C10-rich. CAS Number: 68515-49-1.
https://echa.europa.eu/substance-information/-/substanceinfo/100.064.609. Last Accessed
11-27-2018.

European Chemicals Agency (ECHA). 2018. Di-"isodecyl" phthalate. CAS Number:
26761-40-0. https://echa.europa.eu/substance-information/-/substanceinfo/100.043.601.
Last Accessed 11-27-2018.

Martino-Andrade AJ, Liu F, Sathyanarayana S, Barrett ES, Redmon J, Nguyen RH,
Levine H, Swan SH; TIDES Study Team. Timing of prenatal phthalate exposure in
relation to genital endpoints in male newborns. Andrology. 2016 Jul;4(4):585-93. doi:
10.1111/andr.12180. Epub 2016 Apr 7. https://www.ncbi.nlm.nih.gov/pubmed/27062102
Study for Future Families Biomonitoring Data, attached to email from F. Liu, University
of Rochester Medical College to S. Swan and C. Gennings (Feb. 07 2011),
https://www.cpsc.gov/s3fs-public/SFF-Biomonitoring-Data.pdf.

Swan, S; Calafat, A; Kruse, R; Lasley, B; Redmon, B; Sparks, A; Wang, C. 2007. Final
Report: Study of Phthalates in Pregnant Woman and Children (Study for Future Families
(SFF)). EPA Grant Number: R829436.
https://cfpub.epa.gov/ncer_abstracts/index.cfim/fuseaction/display.highlight/abstract/1950
/report/F. Last Accessed 1-7-2019.

Swan SH, Sathyanarayana S, Barrett ES, Janssen S, Liu F, Nguyen RH, Redmon JB;
TIDES Study Team. First trimester phthalate exposure and anogenital distance in
newborns. Hum Reprod. 2015 Apr;30(4):963-72. doi: 10.1093/humrep/deu363. Epub
2015 Feb 18. https://www.ncbi.nlm.nih.gov/pubmed/25697839
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Regulatory Assessments

The following references are hazard or risk assessments previously conducted by governmental
agencies:

1.

10.

Australian Government National Industrial Chemicals Notification and Assessment
Scheme (NICNAS). 2008. Diisodecyl phthalate. Priority Existing Chemical Assessment
Report No. 39. May 2015.

https://www.nicnas.gov.au/ __data/assets/word_doc/0003/39549/DIDP-hazard-
assessment.docx. Last Accessed 11-27-2018.

Australian Government National Industrial Chemicals Notification and Assessment
Scheme (NICNAS). 2015. Diisodecyl phthalate and Di-n-octyl phthalate. Existing
Chemical Hazard Assessment Report. May 2015.
https://www.nicnas.gov.au/__data/assets/word_doc/0004/34843/PEC39-Diisodecyl-
phthalate-and-Di-n-octyl-phthalate.docx. Last Accessed 11-27-2018.

California Office of Environmental Health Hazard Assessment (OEHHA). 2007.
Proposition 65: Notice to Interested Parties: Chemical Listed Effective April 20, 2007 as
Known to the State of California to cause Reproductive Toxicity: Di-isodecyl Phthalate
(DIDP). https://oehha.ca.gov/media/downloads/proposition-
65/chemicals/42007notice20diisodecyl20phthalate.pdf

California Office of Environmental Health Hazard Assessment (OEHHA). 2010.
Proposition 65 Maximum Allowable Dose Level (MADL) for Reproductive Toxicity for
Di-isodecyl Phthalate (DIDP).
https://oehha.ca.gov/media/downloads/crnr/didpmadlfinalrisk042310.pdf.

Committee for Risk Assessment (RAC). 2013. Opinion on the ECHA’s draft review
report on “Evaluation of new scientific evidence concerning DINP and DIDP in relation
to entry 52 of Annex XVII to Regulation (EC) No 1907/2006 (REACH).”
ECHA/RAC/A77-0-0000001412-86-10/F. 8 March 2013.
https://echa.europa.eu/documents/10162/13579/rac_opinion_dinp_didp_en.pdf/f54e95e0-
c116-4f31-a52d-e6f680e3ebc6. Last Accessed 11/21/2018.

Consumer Product Safety Commission Staff. 2010. Toxicity review of DIDP.
https://www.cpsc.gov/s3fs-public/toxicityDIDP.pdf.Last Accessed 11-28-2018.
Consumer Product Safety Commission Staff. 2010. Review of Exposure Data and
Assessments for Select Dialkyl Ortho-phthalates. https://www.cpsc.gov/s3fs-
public/pthalexp.pdf. Last Accessed 11-24-2018.

Consumer Product Safety Commission Staff. 2010. Overview of dialkyl o-phthalates
Toxicity Memo. https://www.cpsc.gov/s3fs-public/phthalover.pdf. Last Accessed 11-23-
2018.

Consumer Product Safety Commission Staff. 2010. Phthalate and Phthalate Substitutes in
Children's Toys. https://www.cpsc.gov/s3fs-public/phthallab.pdf. Last Accessed 11-23-
2018.

Consumer Product Safety Commission Staff. 2014. Chronic Hazard Advisory Panel on
Phthalates and Phthalate Alternatives Final Report (2014). https://www.cpsc.gov/s3fs-
public/CHAP-REPORT-With-Appendices.pdf. Last Accessed 11-21-2018.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Consumer Product Safety Commission Staff. 2015. Estimated Phthalate Exposure and
Risk to Pregnant Women and Women of Reproductive Age as Assessed Using Four
NHANES Biomonitoring Data Sets (2005/2006, 2007/2008, 2009/2010, 2011/2012).
https://www.cpsc.gov/s3fs-public/NHANES-Biomonitoring-analysis-for-
Commission.pdf. Last Accessed 11-21-2018.

Consumer Product Safety Commission Staff. 2017. Estimated Phthalate Exposure and
Risk to Women of Reproductive Age as Assessed Using 2013 2014 NHANES
Biomonitoring Data. https://www.cpsc.gov/s3fs-
public/Estimated%20Phthalate%20Exposure%20and%20Risk%20t0%20Women%200f%
20Reproductive%20A ge%20as%20Assessed%20Using%202013%202014%20NHANES
%20Biomonitoring%20Data.pdf. Last Accessed 11-21-2018.

Consumer Product Safety Commission. 2018. Chronic Hazard Advisory Panel Meetings,
Teleconferences and Other Meetings Related to the CHAP, and Correspondence.
https://www.cpsc.gov/chap. Last Accessed 11-21-2018.

Consumer Product Safety Commission. 2014. Chronic Hazard Advisory Panel on
phthalates and phthalate alternatives (with appendices) Bethesda, MD: U.S. Consumer
Product Safety Commission, Directorate for Health Sciences. HERO ID: 2439960

Consumer Product Safety Commission (CPSC). 2017. Prohibition of Children’s Toys
and Child Care Articles Containing Specified Phthalates. October 2017, 82 Fed. Reg.
49938.

Environment Canada and Health Canada. State of the Science Report. 2015. Phthalate
Substance Grouping 1,2-Benzenedicarboxylic acid, diisononyl ester 1,2-
Benzenedicarboxylic acid, di-C8-10-branched alkyl esters, C9-rich (Diisononyl
Phthalate; DINP). http://ec.gc.ca/ese-ees/47FS8AAS-57BE-4869-A128-
S87DEADCAADS/SoS_Phthalates%20%28DINP%29 EN.pdf Last Accessed 11-27-
2018.

Environment and Climate Change Canada. 2017. Draft Screening Assessment Phthalate
Substance Grouping. http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=1ESB3C8F-1.
Last Accessed 10-10-2018.

European Chemicals Bureau. 2003. European Union Risk Assessment Report on 1,2-
benzenedicarboxylic acid, di-C9-11-branched alkyl esters, C10-rich and di-“isodecyl”
phthalate (DIDP). https://echa.europa.eu/documents/10162/190cf4c4-b597-4534-9b71-
f79fce55050b. Last Accessed 11-21-2018.

European Chemicals Agency (ECHA). 2013. Evaluation of new scientific evidence
concerning DINP and DIDP in relation to entry 52 of Annex XVII to REACH Regulation
(EC) No 1907/2006. August 2013. https://echa.europa.eu/documents/10162/31b4067e-
de40-4044-93e8-9c91f1960715. Last Accessed 11-21-2018.

U.S. National Toxicology Program. 2003. NTP-CERHR Monograph on the Potential
Human Reproductive and Developmental Effects of Di-Isodecyl Phthalate (DIDP). NIH
Publication No. 03-4485. https://www.cpsc.gov/s3fs-public/nihDIDP042003.pdf. Last
Accessed 11-27-2018.

U.S. EPA. 2010. Screening-level hazard characterization. Phthalate esters category. Last
Accessed 12-07-2018.

https://hero.epa.gov/hero/index.cfm/reference/details/reference 1d/3662948
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Independent Party / Authoritative Assessments

The following references are hazard or risk assessments conducted by scientific organizations.
These scientific organizations do not make law or regulation, but they are considered to be
“authoritative bodies” whose work is highly regarded.

1. National Academies of Sciences, Engineering, and Medicine. 2017. Application of
Systematic Review Methods in an Overall Strategy for Evaluating Low-Dose Toxicity
from Endocrine Active Chemicals. Washington, DC: The National Academies Press.
https://doi.org/10.17226/24758. Last Accessed 11-21-2018.

Search Parameters and Results for Diisodecyl phthalate

Search Terms and Databases

In order to provide the US EPA with all relevant information to conduct the manufacturer
requested risk evaluation, an extensive literature was conducted for DIDP. The following sources
and search terms were used to locate potentially relevant literature for diisodecyl phthalate
(DIDP):

Search Terms
diisodecyl phthalate
di-"isodecyl" phthalate
di-isodecyl phthalate
di (isodecyl) phthalate
Jayflex

DIDP

26761-40-0
68515-49-1

Sources and Dates Searched

PubMed' (3/14/2019)

Web of Science? (3/14/2019)

Federal Register® (1/03/2019)

EPA Health and Environmental Research Online (HERO)* (3/14/2019)

Search Results and EndNote

The results for each search term and from each source was imported into EndNote, a reference
management software available to the US EPA. An EndNote library entitled “EndNote DIDP

! PubMed: https://www.ncbi.nlm.nih.gov/pubmed/

2 Web of Science: https://apps.webofknowledge.com/

3 Federal Register: https://www.federalregister.gov/

4 HERO: https://hero.epa.gov/hero/index.cfim/content/home
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Final Reference Library 3-15-19.” was created. A total of 880 references were located from each
database:

e PubMed - 188

e Web of Science —241

e Federal Register — 51

e HERO -400

The EndNote software was used to remove 401 duplicate entries. Because different databases use
slightly different formats, EndNote was unable to identify all duplicates automatically. The
references were manually examined and 71 additional duplicate references were deleted; a
reference with both an accession number and HERO ID number was retained over a reference
with only an accession number. In total, 408 unique references were identified and can be found
in the EndNote library and are listed below.

Citations in this document may have additional data in the corresponding EndNote library and
the reader is encouraged to view the full EndNote library submitted to EPA’s Central Data
Exchange (CDX)or use the HERO ID or Accession Number to locate the reference. The
EndNote library was submitted to CDX in a file entitled: “EndNote DIDP Final Reference
Library 3-15-19.”

A note on the EndNote Library: The information labeled “Accession Number” can be used to
locate the reference in its respective database:
e The “Accession Number” can be used to locate the record in either the “Web of Science”
database (numbers starting with WOS:) or PubMed (numbers without “WOS:” are the
PMID number).
e The information after “HERO ID” in the citations or in the “Label” column in the
EndNote library can be used to search the HERO database.

HERO References

The US EPA maintains an online database of scientific studies and references online entitled
“Health and Environmental Research Online” (HERO). The database is searchable by the public
and can be accessed at: https://hero.epa.gov/hero/index.cfm/content/home. The ability to export
HERO search results as a .ris file and import the file into EndNote was not working at the time of
the original filing. However, the USEPA has restored that function and it was used to import
HERO references. The method used to import HERO search results into EndNote resulted in the
loss of some metadata (e.g. HERO ID hyperlinks). The HERO ID hyperlinks allow the US EPA
and the public to be directed to the full citation on the HERO website. Therefore, the HERO
search results were extracted into an Excel spreadsheet and submitted to CDX with our
manufacturer request for risk evaluation as an additional method to identify studies in possession
of the US EPA and to determine whether a record is a technical report or peer reviewed
literature.

The HERO database was searched for the search terms below using the “Find publications with
exact phrase” function. The number of records recovered from each search term are indicated
after the term in brackets ().
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diisodecyl phthalate (79)
di-"isodecyl" phthalate (56)
di-isodecyl phthalate (56)
di (isodecyl) phthalate (56)
Jayflex (2)

DIDP (131)

26761-40-0 (17)
68515-49-1 (3)

The resulting records were combined into a single Excel spreadsheet and HERO ID numbers
were compared and any duplicate records were removed. There were a total of 198 unique
HERO ID records located in the HERO database. Since the purpose of this table was make it
easier for the US EPA to locate and obtain records in their possession, all unique HERO ID
numbers were retained; there may be entries that appear to be duplicate (e.g. the same title and
authors, but unique HERO ID numbers), The spreadsheet can be found in the CDX as the Excel
file labeled “HERO Results for DIDP with Duplicate HERO ID Removed 3-15-19”.
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Full Search Results

10.

11.

12.

13.

14.

15.

16.

17.

(1992). DI-ISONONYL PHTHALATE AND DI-ISODECYL PHTHALATE: DERMAL SENSITIZATION TEST IN THE
GUINEA PIG (BUEHLER METHOD) (FINAL REPORTS) WITH COVER LETTER DATED 111292.
(TSCATS/431115)EXXON BIOMEDICAL SCIENCES INC. Report. HERO ID: 1325469.

(1993). INITIAL SUBMISSION: PRELIMINARY RESULTS OF SCREENING PRENATAL TOXICITY STUDY FOR 4
PHTHALATES BY LETTER FROM BASF CORP TO USEPA DATED 122293. (TSCATS/441115)MONSANTO ENVIR
SCI SEC. Report. HERO ID: 1325530.

(1994) Upgrades to Bulk Hazardous Materials Tables, Final Rule DEPARTMENT OF TRANSPORTATION
8/31/1994 Type of Entry: Uncategorized Document, Federal Register 94-20717, Retrieved from:
https://www.federalregister.gov/documents/1994/08/31/94-20717/upgrades-to-bulk-hazardous-materials-
tables-final-rule-department-of-transportation

(2000). Center For The Evaluation of Risks to Human Reproduction: NTP-CERHR Expert Panel Report on Di(2-
Ethylhexyl) Phthalate. (NTPCERHRDEHPOO)National Toxicology Program Research Triangle Park(HHSNTP).
Report. HERO ID: 808679.

(2000). Center For The Evaluation Of Risks To Human Reproduction: NTP-CERHR Expert Panel Report on Di-
Isononyl Phthalate. (NTPCERHRDINPOO)National Toxicology Program Research Triangle Park(HHSNTP).
Report. HERO ID: 808681.

(2000). Center For The Evaluation Of Risks To Human Reproduction: NTP-CERHR Expert Panel Report on Di-
n-Hexyl Phthalate. (NTPCERHRDNHPOO)National Toxicology Program Research Triangle Park(HHSNTP).
Report. HERO ID: 808682.

(2000). Center For The Evaluation Of Risks To Human reproduction: NTP-CERHR Expert Panel Report on Di-n-
Octyl Phthalate. (NTPCERHRDNOPOO)National Toxicology Program Research Triangle Park(HHSNTP). Report.
HERO ID: 808683.

(2000). FOUR FINAL MUTAGENICITY REPORTS REGARDING DIISONONYL PHTHALATE, DI-
(HEPTYL,NONYL,UNDECYL) PHTHALATES, DIISODECYL PHTHALATE AND DIUNDECYL PHTHALATE.
(TSCATS/204556)HAZLETON BIOTECH CO. Report. HERO ID: 2753890.

Abb, M,, et al. (2009). Phthalates in house dust. Environment International, 35(6), 965-970.
doi:10.1016/j.envint.2009.04.007. Accession Number: 19446334. HERO ID: 679857.

Abe, Y., et al. (2011). [Test method for 6 phthalates in polyvinyl chloride]. Shokohin Eiseigaku Zasshi / Journal
of the Food Hygienic Society of Japan, 52(5), 309-313. Accession Number: 22200751. HERO ID: 1325361.
Abe, Y., et al. (2012). [Survey of plasticizers in polyvinyl chloride toys]. Shokohin Eiseigaku Zasshi / Journal of
the Food Hygienic Society of Japan, 53(1), 19-27. Accession Number: 22450665. HERO ID: 1311709.
Abolhassani, N., et al. (2010). NUDT16 and ITPA play a dual protective role in maintaining chromosome
stability and cell growth by eliminating dIDP/IDP and dITP/ITP from nucleotide pools in mammals. Nucleic
Acids Res, 38(9), 2891-903. doi:10.1093/nar/gkp1250. Accession Number: 20081199.

Abreu, S.B.E,, et al. (2010). Density of Diisodecyl Phthalate at Temperatures from (283.15 to 363.15) K and
Pressures from (0.1 to 65) MPa. Journal of Chemical and Engineering Data, 55(9), 3525-3531.
doi:10.1021/je1001413. Accession Number: WOS:000281567000099.

Adams, W.J,, et al. (1995). A summary of the acute toxicity of 14 phthalate esters to representative aquatic
organisms. Environmental Toxicology and Chemistry, 14(9), 1569-1574. doi:10.1002/etc.5620140916. HERO
ID: 1321996.

Agency, E.P. (1994) Notice of Receipt of Requests to Voluntarily Cancel Certain Pesticide Registrations
8/17/1994 Type of Entry: Uncategorized Document, Federal Register 94-19780, Retrieved from:
https://www.federalregister.gov/documents/1994/08/17/94-19780/notice-of-receipt-of-requests-to-
voluntarily-cancel-certain-pesticide-registrations

Agency, E.P. (1996) National Emission Standards for Hazardous Air Pollutants; Revision of Initial List of
Categories of Sources and Schedule for Standards Under Sections 112(c) and (e) of the Clean Air Act
Amendments of 1990 6/4/1996 Type of Entry: Notice, Federal Register 96-13824, Retrieved from:
https://www.federalregister.gov/documents/1996/06/04/96-13824/national-emission-standards-for-
hazardous-air-pollutants-revision-of-initial-list-of-categories-of

Agency, E.P. (2000) Voluntary Children's Chemical Evaluation Program 12/26/2000 Type of Entry: Notice,
Federal Register 00-32767, Retrieved from: https://www.federalregister.gov/documents/2000/12/26/00-
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

32767/voluntary-childrens-chemical-evaluation-program

Agency, E.P. (2012) Notice of Receipt of Requests To Voluntarily Cancel Certain Pesticide Registrations
9/19/2012 Type of Entry: Notice, Federal Register 2012-22970, Retrieved from:
https://www.federalregister.gov/documents/2012/09/19/2012-22970/notice-of-receipt-of-requests-to-
voluntarily-cancel-certain-pesticide-registrations

Agency, E.P. (2012) Product Cancellation Order for Certain Pesticide Registrations 10/17/2012 Type of Entry:
Notice, Federal Register 2012-25426, Retrieved from:
https://www.federalregister.gov/documents/2012/10/17/2012-25426/product-cancellation-order-for-
certain-pesticide-registrations

Agency, E.P. (2012) Benzidine-Based Chemical Substances; Di-n 3/28/2012 Type of Entry: Proposed Rule,
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