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4.2. Qetmled analysis of results e

A detailed descrlptlon of the end-point by end-point comparison of the values predxcted by (Q)SAR
and the values generated by experimental determination in the EC notification dossiers is given below.
For ease.of presentation the abbreviations "EC" or "EPA" have been used as a convenient short-hand

. to identify the dpproaches used ir the European Commumty and the United States Envxronmental
Protection Agency respectively.

4.2.1. Phys ico-chemigl and environmental fate parameters

3 . 42.1.1. Bmlmg point

For predlctmg the boiling point, the EPA experts use estimation methods, e.g. PCGEMS (Meissner's
method), data on analogues and experimentally determined data obtained from the published literature
investigations. Impurities are in general neglected in the predictions. The application of the estimation
techniques was not possible for all the chemicals within this study.

Even though the boiling point is required for notified chemicals at "base set” level in the EC, for
many substances in this study experimentally determined bonlmg points were not available as it was
technically not possible to conduct the tests.

The boiling point is used to characterize the material, it is not directly used for risk or safety
evaluations. The boiling point may serve as an mput parameter for estimating vapour pressure, if the
latter is unavailable from experiment.

Only‘for 30 chemicals out of the 144 were measured/estimated boiling point values available for
comparison. The following criteria were applied for the analysis: -

- for all values assigned with <nor > n the signs are deleted and the values are directly compared;

.the values -are considered to be in agreement if the difference between calculated and measured
+ data does not exceed % 50 degree C. . :

The companson of the SAR and. MPD data is given-in.Table l for detalled analysxs of the bmlmg
) pomt data see Annex 4.

" TABLE I: Comparison _of boiling point data

) N° of chemicals 2 .

Total | 30 100 :
) | Agreem‘.eht; : - 15 Sd
Disagreement . 15 50

If the lxterature data were included in the analysxs, an additional 11 chemicals would be added, for
which the US boiling péints were all in agreement with the EC data. The agreement was below 50%
for solid substances. :

e
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- . Conclysions - - . .

The data set for analysis was very small, so only limited conclusions are possible. The boiling point
is not used directly in the hazard/risk assessment nor is it used in the classification Schemes. On the
other hand, the boiling point is a basic piece of information about a chemical which- manufacturers
should normally be aware of, furthermore boiling point determination by testing is relatively
inexpensive. Thus, it is concluded that it is preferable, in the EC scheme to continue to measure the
bonhng point when it is technically possible to do so.-

4.2.1.2. Vapour pressure

The vapour pressure of the chemicals under consideration is predicted by the EPA using methods
based on the Antoine equation or the Watson equation or by applying the PCNOMO-technique. The
.vapour pressure contributes indirectly to the EPA's risk assessment, as it is used as an input parameter
to the exposure and -fate analysis.

Also within the EC risk assessment, the vapour pressure serves as a basic parameter for human health

. and environmental exposure evaluation. Measured vapour pressure data are required at "base set” level
in the EC; however, calculation methods can be used according to Annex V for range finding
purposes, for justifying the non-performance of the test or for providing an estimate or limit value in
cases where the experimental method cannot be applied due to technical reasons (including where the
vapour pressure is very low) .

For 113 chemicals out of the 144 test chemicals measured data on vapour pressure were available, and

predictions were available for all chemicals. The predictions are given in the majority of the cases as
“upper/lower bounds. In order to compare the SAR values with the measured data, all values were

converted to like units (torr). The following criteria for comparison analysis were applied :

- ~for all values assigned witﬁ <nor >nthe signs are _deletéd and the values are directly compared;

- the lower limit is set at 10% torr.. All SAR and MPD values that are less than this value are
- arbitrarily set-to 10 torr; '

- 'the values are considered to be in agreement if they are within + 1log unit )

The results of the companson of the SAR and MPD data are given in Table 2 the detalled analysxs
of the vapour pressure data is to be found in Annex 5.

TABLE 2: Comparison of vapour pressure data '

D!ﬂ gf l'hl:mii'als %
Total  ° 113 100
Agreement (4 1 log unit) Ny 3| ' 62.8

Di;ggreemer}t _ 42 37.2

- of these, predimions-wﬁ;cﬁ ;
. . were not at all in agreement '
(>3 log qpits difference) T [23] {20]
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The data pairs which show big deviations were more rigorously investigated: ‘in s_o‘me‘ cases the
disagreement can be put down to the fact that the material used for the experimental determination
contained volatile impurities, whereas the predictions are carried out for the pure substance.

-

- .Conclusions M

The best agreement was observed between the PCNOMO .estimates and the measured values. In
general the predictions tend to underestimate the vapour pressure. Assessing the deviations with
respect to chemical classes is not possible with the small data set available. Imprecise predictions of
very high or very low vapour pressure do not affect the overall assessment, but more precise values
are needed in the decision-televant range. Vapour pressure contributes to the exposure portion of the
risk assessment in the EC and the US; however, it is not normally used for the purpose of classxfymg'
chemicals within the EC classification scheme. Under/overstimation of vapour pressure can result in
an under/overestimation of the exposure associated with a chemical and thus contribute to an
under/overestimation of the risks. The majority of methods for the experimental determination of
vapour pressuce are relatively inexpensive, and therefore notification schemes based upon testing will
probably continue to require experimental determination. Schemes based upon predictive methods may

- need to be adjusted to foresee a more systematic approach to the experimental ‘determination of this

parameter for some of the chemicals which are identified as' being of concern on the basis of a -
prellmmary hazard/risk assessment.

- 4.2.1.3. Water solubility

The methiods used by the EPA expents for predicting water-solubility are based on log P,, values
(PCGEMS). However, most new chemicals do not match the application criteria -of the available

'QSARs, e.g. applicability recommended for liquid substances or only. for certain log P, ranges.

Within the EPA hazard/risk assessmient scheme, water solubility serves as an input parameter for the
environmental fate analysis and ecotoxicity assessment. The lower prediction limit for fate and

_ ecotoxicity assessment is <1 pg/l; for some other purposes it may be around 1 mg/l. In cases of

concern, €.g. for chemicals with higher production volumes measured water solubility is required.

1n the EC, expenmentally determined water solubility data, which.are requxred at "base set” level,
are also used in environmental exposure assessment they may also contnbute to the classxﬁcauon‘
danoerous tor the environment”.

Measured numencal values were not available for 13 of the 144 chemicals, as their det_eimination was
technically not possible, but in'6 cases out of the 13, qualitative test data were available which could
be used for comparison. In 4 further cases the SAR data cannot be used for the comparative analysis.

" This means there were 133 data pairs for comparison.. An additional problem affecting meaningful
: _-comparison is the Jack of precision in the data (both predicted and measured): many data, in particuilar
- the majority of the predicted data, are given as ranges or upper/lower bounds, in case of measured

-data the values given as bourids are mostly without an indication of detection hmlt

The followmo criteria were applied for the eompanson analysis:

- for all values. assigned with <n or > n the signs are deleted and the values are dxrectly compared

- for data ngen as ranoes, the average is taken for comparison;

- the lower limit is set at 0.01 mg/! and the upper limit at 10,600 mg/l All SAR and MPD values
that are less than the lower limit value, or above the upper Iumt value are arbm'arlly set to 0.01
" mg/l or 10 000 mg/l, respectlvely,
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- = the values are considered to-be in agreement if they are wnhm +° l log unit.

- Results of the companson between SAR and MPD data is ngen in Table 3, the detalled analysns of
water solublhty data in Annex 6. )

- TABLE3; Com - parison of water solubility data

° of chemicals % N
Tow 3 1000
Agreement. (1 log unit) . 90 . 67‘.'7
o Dlsagreement - : ) 43 _- 323

A ngorous scientific analysis of the estxmated and measured data for water solubxl ity was not possible
due to the imprecise nature of both data sets. Tendencies of over or underestimation of water solubility
are not observed. A relatively high rate of dxsagreement is detected for low solubility values (<1
mg/l). .

- ~ Conclusiong

Water solubility is a-significant parameter in risk assessment and might have a decisive impact on the
classification "dangerous for the environment". Under/overestimation-of water solubility can result
in a'under/overestimation of exposure.and thus contribute to a under/overestimation of the risks. SAR .
. based predictions may not always be of sufficient reliability, especially in the range of low solubility,
- i.e. <1 mg/l, due to the complexity. of factors mﬂuencxng a chemical’s water solubility. The
experimental determination of water solubility is relatively inexpensive, therefore notification schemes
- based upon testing will probably continue to require expenmemal determination. Schemes based upon -
predictive methods may need to be adjusted to foresee a more systematic approach to the experimental
determination of this parameter for chemicals at higher production levels or which are identified as
bemg of concern for the aquam. envuronment on the basxs of a prellmmary hazardlnsk ass&ssmem )

- 4.2.1.4. Partition coefficient
The partition coefficient is a key parameter 10 evaluate a chemical’s impact on the environment.

'.Funhermore its parm.ular lmportam.e is underhned as, in the SAR methodologies, several- other
- predictions, e.g. ecotoxicity/toxicity, are based upon it. The SAR prediction methods applied by the
EPA use the MedChem ClogP Software package; the respective estimations are based on a fragment
method. In cases of missing fragments, their values are estimated from expert knowledge. The upper. -
prediction limit applied by the EPA for fate assessment is log P, 26. For ecotoxlclty assessment no
upp°r lxmxt is considered for some chemical classes.

In the test dnven stepwxse assessment scheme of the EC, the partition coefficient is also used in the
decision taking process.on further testing (e.g. for bioaccumulation potential); in addmon thelogP,,

contributes to the criteria for classification as “dangerous ‘for the environment™ within the EC
classification scheme: the log P,, value 3.represents the cut off value for decisions on further testing
- and for .classification. The EC nbtifi'cation scheme ‘requires experimentally determined partition
-coefficient data at "base set” level. Nevertheless, Annex V recommends to estimate log P,, for

e
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deciding which of the experimental methods is appropriate, for selecting appropriate test conditions

~and for providing a calculated log P, in cases where the experimental methods cannot be applied for
technical reasons. Therefore, in a number of cases, only estimated values were available.in the EC
- dossiers. Those values were not taken into consideration for-the comparauve analysls ‘of the_
SARIMPD data S

‘Eighty two chemxcals wnth both measured and predxcted log P, values are available for the-
comparative study. The analysis included the applu.aupn of the following criteria for comparison :

- ‘fot_' a{l v_aldes' assigned with <-n or >n,‘the values’ are_'directly compared; ' '

- fpr vaiues given as ranges, the arithmetic average is ixéed;'-i‘

- the lower limit is set at log P,,, = 0, all values that are below O are arbitrarily set t0 0;

- the uppe.r‘ limit is set to loé P,. = 6; all values above 6 are arbitrarily set to 6; |

- the values are considereél to be in agree“mentyif they are within i: 1 log pnit.

The results 6f the compéfison of the SAR end MPD data are given in Table 4 , the detailed analysis
of log P, is attached (see Annex 7). .

) TABLE 4: gomg'mcon of partition cogfﬁuent data

N° of thmu.al % .

Total - ‘82 - 100
Agreement (+ 1 log unit) | 50 61 .
Disagreement - | 32 39
_fbve;és;méziph' | s - 308
| Underestimation 7 8.5

T - Conclusions

-The log P, estimates are in general reasonably accurate. However, estimations are in poor agreement
.- for certdin classes of compounds (e.g. dissociated compounds, charged compounds, surfactants,
chelating tompounds, organometallics, organophosphorous compounds, compounds with unknown -
fragment values, UVCB compounds) and are not applicable for them. Calculated log P, values above -
4 tend to overestimate. Calculations in the range of 0 - 2 possnbly underestimate log P;-however, the
data set available is too small for exhaustive analysis. The EPA tajculation methods are in general
‘successful at. calculatmo lov P values <0. :

The results of this exercise lndicate that _the predictive methods for log. P, 'may be of further
importance in the EC in future, i.e. submission of predicted log P,, values by the notifiers instead of
‘measured data might be regarded as a possible option. However, the log P,, range around the value
:-3, 'which is of particular importance for the EC classification and stepwise risk assessment scheme,
will anyhow have to be taken into special consideration and may continue to require experimental
determination as well as in the case of suspected underestimation.
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.

Thedataon n this end~pomt were dmu.ult to compare becausa dmerent scales /deﬁnmons are used. The.

* biodegradation estimates are given in semi-quantitative terms, mdlcatmg the appropriate time for

complete degradation ("days”, "days to weeks", "weeks", "weeks to months”, "months” or "months " -
or longer”, whereas the OECD-based standard 28-days tests, which are available in the EC at "base
set” level, result either in the decision "readily biodegradable” or “not readily biodegradable®.

The EPA predictions concern biodegradability in terms of primary and ultimate biodegradability using
structural analogies with previously studied chemicals: The applied estimation methods are based on
expert judgement. The biodegradation predictions are used within the EPA risk assessment scheme
as an important factor of the environmental fate analysis. :

Biodegradation data are required in the EC for risk assessment and also for the classxﬁcatlon
“dangerous for the environment”. )

115 substanc&s. were available for éomparison of predicted with experimental data. By relating

_ estimates of “days" and "days - weeks" to the definition “readily biodegradable”, 5 of the 9 substances

experimentally determined as being readily biodegradable have been identified as such by the
predlctmg methods (=55.5%). The other 4 readily biodegradable substances are predicted to degrade
in "weeks”, "weeks-months” or “months or longer”. At the same time, for 4 substances which did not .
pass the experimental criteria for ready biodegradability, a rapid degradation was predicted ("days-
weeks”). In general, as the predictive methods indicated increasing time required for complete
degradation, the better they correlated with test results indicative of a lack of ready biodegradability.

-‘The overall results of the comparative study are summansed in Table 5, the detailed analyses of the

data is to be found in Annex 8.

TABLE §: Comparison of biodegradation results

Test result - : ‘ . Prediction

Toal. - - wem . sowm
Readily biodegradable . - 5 BT

- Not readily biodegradable 102 . ' 4

- | : Q‘(pngl_qsiogs.:

The EPA methods are likely to identify those substances which are not "readily biodegradable”, i.e.
slowly degrading chemicals. However, they do not appear to work as well in identifying chemicals

-which readily degrade. The use of biodegradation predictions as a tool for establishing suitable testing
Strategies within a stepwise assessment scheme is considered.a possible option for the future in the

EC. On the basis of the EPA results it appears that if the predicted biodegradability is "weeks” or

~ longer, testing for “readily biodegradability” would not be indicated. Instead a test for inherent
- .degradability or another suitable test that provides further information on the biodegradation process

e shouid be carried out. If the predxcted biodegradability is “days” or “days-weeks" corresponding to

o readxly blodegradablhty then a ready bxodegradablllty test would be needed for confirmation.

s
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4.2. 1.6.Hvdrol;c| - - ' .

The EPA dossiers include data hydrolysis only if it is likely to occur. The apphed estxmatlon methods

€valuate the rate of hydrolysis if relevant (hydrol ysable) functional groups are present in the molecule.
.~ For few compound classes the HYDRO-programme is apphed Hydrolysis tests are not mandatory in

~ the EC at "base set" level; for 41 of the chemicals included in this study hydrolysis data were given.
Only for 6 chemicals were both measured and. predicted hydrolysis data available. A comparative
analysis of this end-pomt was therefore not carried out. :

42.1.7. §6il Sorption

The environmental fate analysis carried out by the EPA includes in general the prediction of log K.

For the majority of the chemicals within this study log K,. predictions were available. The apphed _

estimation.methods are mostly based on log P,,, but they are of limited applicability. The fragment
" method can be applled more widely, but it also dow not satisfy all requirements.

Under the sixth amendment no tests on soil sorpuon are requlred in the EC,; for notifications according

to the seventh amendment a screening test on adsorption/desorption will be mandatory. Eo:ﬂns study
no test results were available for c.ompanson

4.2.1.8. Photodegradation
The environmental fate analysis of the EPA experts includes estimatés of the photolysis of the

substance-(direct and indirect) in water. Measured photolysis data-are not required at "base set” level
and are therefore in general not available. A comparative study is not possible on the data available.
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