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Substantial benefits are realized through the use of read-across and in silico techniques to fill data gaps
for structurally similar substances. Considerable experience in applying these techniques was gained
under two voluntary high production volume (HPV) chemical programs — the International Council of
Chemical Associations' (ICCA) Cooperative Chemicals Assessment Programme (with the cooperation of
the Organization of Economic Cooperation and Development) and the U.S. Environmental Protection
Agency's HPV Challenge Program. These programs led to the compilation and public availability of

Keywords:

In silico

Category approach
Read-across

Trend analysis

baseline sets of health and environmental effects data for thousands of chemicals. The American
Cleaning Institute's (ACI) contribution to these national and global efforts included the compilation of
these datasets for 261 substances. Chemicals that have structural similarities are likely to have similar
environmental fate, physical-chemical and toxicological properties, which was confirmed by examining
available data from across the range of substances within categories of structurally similar HPV chem-
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avoidance of oxicity rtestimg owerall resuloed im Ietween
50,429 300 and 63,807,500 USD of savings. If performed today, Che
total testimg cost acroess all endpoints and all 261 substamnces im
nime HPWV categories would be between 54149 580 and 67,527,700
USD (Table 8.

2. Discussion amnd conclusiomn

Im the 1OCA and EPA programs for high prodwuction wolume
chemicals, mamy lessons were learmed in constrnucting categories
that build scientific confidence in the use of read-across and in silico
methods to fill data gaps. While read-across, trend analysis and Q)
SAR methods can be wused to address information reguirements
under various regulatry and voluntary progams, the acceptamnce
of altermartive appraches o estimg hinge on the wvalidity of Che
category. The nine cartegories of owr analysis wwerse assembled
following OECD guidelimes and were accepted by OECD member
country regulatory experts (Table 1) andfor by the IS, EPA and
other expert stakeholders im the ERPA HPY program. Additionally,
Tthe hydrotropes and amine oxides categories were included im the
compendium of case studies that helped shape REACH guidance on
chemical category assembly and read-across (Worth amnd Patlewic=,
2007 Further acceptance of the caregory approach was realized
outside of the regulatory and wvoluntary programs Ten papers
srounded in the hazard and risk assessments of four of the cate-
sories wers published in peer-rewviewed publicatiomns, mamebhy alkywl
sulfares, alkane sulfonares and olefins, amine oxides, hnyd rotro pes,
and long chain alcohols (see Sanderson et al, 200 ; Scanton et al.,
20009 Belanger et al, 2009 ;: Fisk et al., 2009; Sanderson et al,
2009a, 2009bh: Schafers et al., 2009: WVeenstra et al, 20009:
Konnecker et al., 2011: Wibbertmanmn et al.. 2011 ). adding another
layer of scientific review o wvalidate the legitimacy and robustness
of the categorny approach for these chemical growps.

JAs the cartegories werne agresed upon by the regulatory experts, sio
wwere the hazard assessments. For those substances which hawe
been assessed within the OECD Programme, the summarny of the
conclusicms on the hazards have been rewviewed by experts im
membercountries (Table 1), industry and emvironmental NGOs amnd
are endorsed by parmicipating OECD member cowuntries. The
chemical campgory assessments submirred under the LS. ERPA Pro-
gram also undernswent expert regulatorny and stakeholder rewiew. Im
some cases, the expert reviews praised the use of read-across to fill
data gaps in lieu of animal ex perimmentation { Manup pello, 20008 ).

While there are studies which forecast animal use and cost es—
timates for the purposes of fulfilling data reguirements wunder
different legislative regimes such as REACH [ see for example Rowvida
and Harmung, 2009; Hofer et al, 2001 wvamn der Jagt ef al., 200
Pedersen et al, 20032: RPA and Statistics Sweden, ZI0O002: 1E
Report, 200001 ), this is the first analysis of actual avoided test ami-
mal use and cost savings. The analysis herein is specific to the SIDS
hazard endpoints gathered for the purposes of the HPY wvoluntam:
programs under LS. EPA and 1ICOCA for 261 chemicals, The analysis
assumes universal restimg using OECD tests for filling data gaps.
While the use of read-across and in silico technigues to All data gaps
for the 18 hazard endpoints across the 261 substanmces of this
assessment are consideraed by the LS EPA and the OECD couwumiry

experts participatimgz im the 1C0CA program to be scienmtifically
Justified, it is acknowledged that regulatory jurnsdictioms Can wary
inm their degree of acceptamnce of or Bamiliarity with the use of these
alermative technigwes to fulfill statutory reguirements. Conse-
guentlhy, the degree to which these approaches are applicable im
specific jurisdicrions will be uwnderscood through the consulcation
of respective STaru o lanmnguase amd reculatorns suid amnce
documencs.

The wse of read-acroess and in sifico methods for fAlling gaps
where harzard data are lacking for specific chemicals within cate-
sories of chemicals has mamy benefits. First amd foremeost, ACT
consortia demonstrated a firm adherence to the Three Rs
{Replacement, Redwucdon, Refinement) as guiding principles for de
meore erhical use of animals in testing {Russell and Burnc b, 1959 By
eliminating the need for animal testing through the use of read-
across and in silico methods where scientifically justified, the wuse
of between 115,500 and 149,500 animals in toxicity tests, specif-
ically bemween 108, 500 and 142 500 rodents and 7000 fish, was
avoided. Among the SIDS endpoints that reguire wertebrate ami-
mals, resting was complerely avoided by using read-across and in
=ilico methods.

The substantial redwuctions in testing costs was another sigmifi-
cant benefit achiewved in the A0 program through the application of
Tthese technigues. With the ability oo compile publiclhy-available amd
privatel v-held data on chemicals, group chemicals inbo valid cate-
sores based on expert judgement and guidamnce, and wuse read-
across, tremd analyses and (Q)SARs methods to fill data gaps.,
thers was beoween 54 000000 and &7,.500000 USD sawved o
complere hazard -lewvel screeni ng assessments for 261 chemical s,

Acchkmossw bed gemne ntes

A substantial amount of the data used as the basis for the as-
sessments cited inm this Mmanuscript were provided by the 62 come-
panies engaged in the SDAACT consortia. We wouwuld like to thhamk
the members of the consortia for their commitment to amimal
weelfare through the use of altermative methods.

Appendix A Supplementary data

Supplementary data related o this article cam be found at hrtop: [/
b, doi org /10,1016 .y replh . 20716 00 e,

Transparency ddocumeent

Transparency document related o rhis article can be fowmnd
anline at hoop: { fdx.dolorg/ 1001016/ jyrcph 200600 00 <3
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Conclusions

HPV Submissions by ACI to OECD and EPA provide publically
available data on chemical testing

Available data represent both SIDS and Non-SIDS endpoints
Available data can be useful for meeting REACH requirements

Use of Read Across and in silico techniques have provided benefits
in reducing testing costs and avoiding animal testing

ACI| HPV submissions can be accessed on OECD or ACIl websites
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