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This is an accompanying document to ENV/CHEM/NANO(2015)29. It presents comments provided 

by delegations and their corresponding answers. The comments have already been incorporated in the main 

document.  

There are two set of comments: i) comments provided before the 9 October; and ii) comments 

provided between the 10-23 October 2015. 

This document is for information.  

 

 

ACTION REQUIRED:   The Working Party is invited to take note of this document. 

 

 

  

http://www2.oecd.org/oecdinfo/info.aspx?app=OLIScoteEN&Ref=ENV/CHEM/NANO(2015)29
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COMMENTS RECEIVED AND RESPONSES BEFORE THE 9 OCTOBER 2015 

 

 

1. This section presents the response to those comments made by delegations on the report on the Suitability of Methods to characterise 

Nanomaterials: Physico-Chemical Properties before the 9th October 2015. 

2. Comments were received by BIAC (Scott C. Brown -SB), Canada (Christian Gagnon -CG) and the European Commission (Kirsten 

Rasmussen -KR). Apart from the comments listed here, detailed suggestions for adaptations of the text were given. If these modifications were 

simply adapted, such comments/suggestions are not included in the Table. 

 

Commenter Paragraph
1
 Comment Response 

KR Title The OECD list of end-points states "physical chemical" instead of 

“physico-chemical”. Please consider to harmonise the terminology. 

This remark is noted. Throughout the OECD documents, 

however, there appears not to be a preference. 

It appears more related to minor differences between UK and 

US English. The Oxford dictionary does not include a separate 

entry for “physical chemical”, but includes “physico-chemical”, 

which is defined as “relating to physics and chemistry or to 

physical chemistry”. Throughout this document the UK spelling 

has been used and consequently the term “physico-chemical”. 

KR 1-4 (1) I have proposed modifications to the introduction to place the 

evaluation in context and reflect the aim of the WS as stated in the 

invitation to the NL WS. 

The text has been adapted to further place the evaluation in 

context. 

                                                      
1
 Paragraph numbers in the table refer to the numbers in the current revised document (in parentheses paragraph numbers from the previous version are 

added). 
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Commenter Paragraph
1
 Comment Response 

KR 1 (1) The OECD web page refers to the "OECD Test Guidelines 

Programme", suggest to adapt text to “test guideline development”. 

The word ‘guideline’ was not included in the text. The wording 

“the status, need for, and coordination of further test 

development” is a citation from the Guidance manual. This has 

been clarified in the text. 

KR 3 (1) I would not put a number to the evaluation – the workshops held 

Nov 2011 to Nov. 2013 precede the evaluation described here, so 

this evaluation is not “first” – and the number is not important. 

The word ‘first’ was inserted to reflect that further evaluation of 

each method is likely to be needed, but it is acknowledged that 

it can be misread. The text has been adapted to clarify. 

KR 4 (2) Given the wide range of validity score proposed for some of the 

methods, I think that the scale from 1 to 10 is not so useful, whereas 

the presentation in table 2 that has three levels (suitable / 

conditionally suitable / not suitable) is a better scale. 

Furthermore, if the quality of the reporting leads to a low validity 

score by the expert, this should be stated together with the score - 

and this is currently not the case always (?) 

It is acknowledged that the validity score (1 to 10) has limited 

value in the end due to differences in interpretation by the 

experts. The scores have been deleted from the text, and 

qualitative statements were added where useful/needed based on 

this score. 

KR 7 (5) Is there a dossier on aluminium oxide? I do not recall to have been 

presented to any dossier related information on aluminium oxide. 

I suggest to eliminate this reference to iron and aluminium oxide 

dossiers, as these two materials have become sort of de facto 

orphaned during the testing programme. I have changed the text to 

reflect the proposed deletion. 

The references to the iron and aluminium oxide dossiers have 

been eliminated. Where necessary the text has been adapted to 

reflect this. 

KR 7 (5) What are “any residual materials”? See proposed text in parenthesis We agree with the additional text. 

KR Table 1, 

heading 

Is this intended to be the final version of the document or will there 

be more round(s)? If this report is the final version, I think that 

another word than “progress” (outcomes?) should be used. 

This version is indeed intended as the final version of the 

document. The text has been adapted accordingly. 

KR Table 1, 

explanation 

You need to add an explanation of grey cells with where the method 

has not been evaluated for the material, e.g. <CeO2 – chemical 

composition – 0/3 >. Does this mean that the method was evaluated 

for other material(s) and is considered generally applicable? 

Thank you for pointing this out. The text has been adapted to 

reflect this. 

KR Table 1, 

explanation 

It raises questions that the electron microscopy pictures are of high 

priority but were not evaluated. 

It is acknowledged that the table is not consistent with the main 

text. The table has been adapted to ensure consistency. 
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Commenter Paragraph
1
 Comment Response 

SB 8 (6) It is apparent that there is no normalization of the responses from 

the experts in the upcoming sections. Each Pchem parameter needs 

to have criteria associated with it, against of which it is ranked 

otherwise this is simply a qualitative assessment and should be 

refined too suitable, sometimes suitable, and not suitable for use. 

This would also simplify the upcoming discussions. 

It is acknowledged that the responses enable only a qualitative 

assessment of the methods. Where needed the text has been 

adapted to clarify this. 

SB 8 (6) Overall, these methods are not new and the characterization of 

nanomaterials as far as Pchem of pristine materials has been going 

on for decades with numerous publications dedicated to discussing 

the limitations and benefits of the various techniques. In many cases 

the use of the technique is no different than for macro materials. 

Of greater importance is standardizing the analysis protocols and 

defining the reporting requirements in order to make the data gained 

from these methods comparable and to ensure that the information is 

also statistically valid. 

It is acknowledged that many of the methods are not new and 

may be no different from those used for non-nanomaterials. 

The current evaluation therefore aims at identifying where 

methods needed specific adaptations for nanomaterials (e.g. in 

sample preparation). 

It is also acknowledged that further standardising the analysis 

protocols and defining the reporting requirements is essential 

for reliable comparisons and statistics. Another aim of the 

current evaluation was therefore, to identify where (further) 

standardisation is needed and how reporting can be improved. 

Where needed and feasible text has been added or adapted. 

KR 10 (7) State which methods were analysed. The text has been adapted accordingly. 

SB 11 (8) EDS is not “complete” but rather a “limited” analytical method. The text has been clarified to better reflect this. 

SB 11 (8) EDS has limited suitability for elements of low Z than Na. Thank you for sharing your expert view. The text has been 

adapted to reflect your view. 

SB 11 (8) What are the criteria for the validity score? This should be explained 

such that the values are not taken out of context. 

It is acknowledged that it is difficult to weigh the validity 

scores, as different experts have indicated different motivations 

for a similar score. The scores themselves are now removed and 

only used in a more qualitative way (see also the previous 

response on this issue). 
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Commenter Paragraph
1
 Comment Response 

KR 12 (9) Inductively coupled plasma atomic emission spectroscopy (ICP-

AES), also referred to as inductively coupled plasma optical 

emission spectrometry (ICP-OES), is an analytical technique used 

for the detection of trace metals. It is a type of emission 

spectroscopy that uses the inductively coupled plasma to produce 

excited atoms and ions that emit electromagnetic radiation at 

wavelengths characteristic of a particular element. It is a flame 

technique with a flame temperature in a range from 6000 to 10000 

K. It is also a solution technique & standard silicate dissolution 

methods are employed.[1][2] The intensity of this emission is 

indicative of the concentration of the element within the sample. 

It is acknowledged that details on the method facilitate the 

evaluation of is applicability. Based on your comment 

additional text has been inserted. 

SB 12 (9) Good sample preparation and handling is necessary for the 

application of this method. Elemental limitations and interferences 

should also be noted. 

Your comments have been noted and the text adapted. Your 

first comment on sample preparation and handling is general for 

(almost) every method discussed here and reflected in 

paragraph 9. 

KR 13 (-) Please note that XPS is a surface chemical analysis technique 

determinations concern the surface layer (0-10 nm). That aspects 

must be stated here as well, because if you apply XPS to coated 

materials you obtain information on the coating, but not on the core 

materials, and in such cases it would be “not suitable”, if it is info 

on the core that you want. 

Your comment has been noted and the text adapted. 

KR 14 (10) The wording of this sentence is very confusing and I cannot 

understand its meaning. Please reword. 

The sentence has been reworded. 

KR 15 (11) The following statement is given for the measurement of particle 

size 

“However, the vacuum used in these techniques may induce 

agglomeration and therefore, they can only be used for determining 

primary particle size.” 

And it seems relevant to mention it here as well. 

The statement has been added in this section as well. 
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Commenter Paragraph
1
 Comment Response 

SB 15 (11) TEM is only valid for qualitative assessment with good and 

validated sample preparation practices. Since in TEM you 

CANNOT distinguish between an aggregate and agglomerate 

directly, unless advanced sample preparation methods are used I 

would argue that TEM and EM in general is a poor technique for 

this methodology.  Agglomeration is normally quantified on a mass 

basis.  Also large agglomerates are frequently lost in TEM sample 

prep or not readily imaged. 

Thank you for your comments on this method. The text has 

been adapted to reflect this. 

KR 16 (12) Does this text mean that already agglomerated particles will not 

agglomerate further in SEM vacuum? My expectation would be that 

SEM-vacuum may in general lead to more agglomerated particles. 

It is acknowledged that it is likely that already agglomerated 

particles will also further agglomerate. Since the statement is 

more or less a direct quote from one of the evaluators, a 

footnote was added to reflect your comment. 

SB 16 (12) In some cases ESEM could be better but it must be realised that 

resolution is limited. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

SB 16 (12) On the statement “SEM is less accurate”: 

This is actually not true. TEM has lens imperfection errors that are 

position sensitive and add more uncertainty to the measurement 

between vendors and systems for larger particles (low mag.). SEM 

in many cases is more accurate in the vicinity of 100 nm. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

KR 16 (12) Given that this score has such a wide range, from mediocre to 

excellent, some sort of explanation would be helpful. 

See the response for your comment on paragraph 4. 

KR 17 (13) Again, if not deleted here (my preferred option) the validity score 

reported needs some explanation, especially in view of the text 

highlighted in yellow where the words “not suitable” are used.  

Also in view of scientific results outside the OECD WPMN, see e.g. 

“Calzolai L., Gilliland D., Garcia C.P. and Rossi F. (2011) 

Separation and characterization of gold nanoparticle mixtures by 

flow-field-flow fractionation. Journal of Chromatography A,1218 

(27), pp. 4234-4239. 

See the response for your comment on paragraph 4. 

The highlighted text has been adapted and the useful reference 

was inserted in paragraph 13. 
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Commenter Paragraph
1
 Comment Response 

SB 19 (15) Practically this is the first screening method that is used and I would 

argue that turbidity after a few hours is a reasonably good technique. 

There is actually less uncertainty than from microscopy methods 

that can easily be fraught with sample prep errors… although this is 

qualitative. In practice, this is usually the screen followed by more 

quantitative particle sizing measurements. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

KR 20 (16) This document is evaluating the methods applied, so text is needed 

here stating what additional methods were reported in the dossiers 

as applied to the NM(s). It is less relevant what possible methods 

were outlined in the Guidance manual for sponsors. 

Were the indicated methods applied at all? 

It is acknowledged that the purpose of the current document is 

evaluating the methods applied. Nevertheless, mentioning these 

additional methods appears of use. The text has been adapted to 

clarify this. 

SB 20 (16) Centrifugal liquid sedimentation and analytical centrifugation are 

the commonly applied and perhaps the most quantitative methods in 

this area. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

KR 22 (18) For the methods listed below you should state whether the method is 

mass based or number based – I do not think that this information 

would be evident to all readers of the report, and it is not always 

stated. 

Thank you for the suggestion. The text has been adapted 

accordingly. 

SB 22 (18) This is nonsense. Weight based methods inherently analyse millions 

and millions of particles versus the handful that are measured by 

counting methods. High resolution weight based methods can also 

be cross correlated with number techniques for mostly rounded 

materials. 

The example was given to illustrate the POTENTIAL issue with 

calculating size distribution from mass measurements. It is 

acknowledged that counting methods will generally analyse a 

smaller number of particles which adds another type of 

uncertainty on the particle size distribution. The text has been 

adapted for clarification. 

SB 23 (19) DLS is a low resolution ensemble particle sizing method with 

limited applicability to stable particle suspension of monomodal 

relatively narrowly dispersed populations. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

SB 24 (20) This statement needs to be justified.  DLS inherently has lower 

resolution and therefore lower sensitivity on a size basis than 

microscopy but detects a “hydrodynamic diameter” which provides 

3-dimensional and hydrated data. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

KR 24 (20) Please review the conditions under which the expert gave “8” – it is 

a very, very high validity score for this method. 

See the response for your comment on paragraph 4. 
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Commenter Paragraph
1
 Comment Response 

KR 24 (20) “DLS cannot distinguish between individual particles and 

aggregates/agglomerates” copied from para 14. 

It is acknowledged that this statement is needed here as well. 

The text has been adapted accordingly. 

KR 24 (20) Additional text: “Furthermore, DLS measures light intensity and 

several approximations exist to convert this to particle radius (r), 

one of which is the often used Rayleigh approximation where the 

intensity of scattered light depends by r−6 of the particle radius and 

thus smaller particles scatter light much less efficiently, actually a 

million times less efficiently, meaning that large particles screen 

small particles.” 

Additional reference: “Separation and characterization of gold 

nanoparticle mixtures by flow-field-flow fractionation” 

Luigi Calzolai, Douglas Gilliland, César Pascual Garcìa, François 

Rossi, Journal of Chromatography A, 1218 (2011) 4234–4239. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

SB 25 (21) Need to worry about the composition of the particles and T1 /T2 

shortening due to the presence of solid surfaces.  Easily done for 

small dendrimers… much harder for larger materials and depends 

on field strengths and other factors. 

Thank you for your comment on this method. The text has been 

adapted to reflect this. 

SB 25 (21) We need to realize that many of these techniques may not be applied 

by experts in the respective analytical methods. So, it may be useful 

to report the expert level of the analytical scientist that would need 

to apply the method and to understand when another method is 

better, or when orthothogonal methods must be used to ensure 

validity. 

It is acknowledged that the validity scores are subjective, and 

depend on the experts’ expertise. This is one of the reasons why 

the validity scores are removed from the manuscript (see also 

the previous response on this issue). 

SB 27 (23) Scanning Mobility Particle Sizer (SMPS) refers to the name of a 

system sold by one vendor.  Differential Mobility Analysis is 

commonly used instead 

The term used was copied from the dossier, but it is 

acknowledged that a general term is preferred. The text has 

been adapted. 

SB 27 (23) The statement “Furthermore, a well-standardised sample preparation 

protocol is needed as size and aggregation state are influenced by 

the settings of the device” is a general comment for all techniques. 

It is acknowledge that the comment is very general. A similar 

comment has now been added at the end of the introduction and 

the sentence was deleted from this paragraph. 
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Commenter Paragraph
1
 Comment Response 

SB 27 (23) There is a VAMAS round robin for this method that demonstrates 

good agreement with SEM and no issues with nebulization. 

Thank you for pointing out the paper on the VAMAS round 

robin study. The results have been summarised in a final 

paragraph to this section. Where appropriate recommendations 

from this study have been added to the evaluations of the 

individual methods. 

SB 28-29 (24-25) Why is ultracentrifugation here if it was not used to quantify the 

particle size distribution? Centrifugation/sedimentation methods are 

generally considered gold standards and first principle 

measurements. Sometimes how a particle moves has more meaning 

than physical dimension approximated via microscopy. 

The technique was used to quantify the particle size 

distribution. 

The text has been adapted to reflect this, taking your comments 

into account. 

SB 29 (25) Ultrafiltration is a very general term. If this method was not used to 

quantify size distribution … why is it here??? 

The term should be ultracentrifugation, as this is the term used 

in the dossier. Still this is a general term. Also based on the next 

comment this paragraph has been adapted. 

CG 29 (25) Paragraph could be modified as following: 

25. Ultrafiltration was performed for further size‐based 

toxicological investigations (testing of specific size range). This 

technique was also used for studying the effects of different 

sonication methods on the particle size distribution of nanoclay. Due 

to these sonication pre‐treatments, the results were unreliable, 

hampering proper evaluation of the technique. [validity score: 2 out 

of 10]. 

Thank you for your suggestion. The text has been adapted, also 

taking the previous comment into account. 

KR 30 (26) The title of this document is “Evaluation of methods applied in the 

OECD-WPMN Testing Programme”, so I suggest to delete the 

reference to ECHA here – any unapplied methods suggested in the 

guidance manual for sponsors would be more relevant. 

It is acknowledged that this document focuses on methods 

applied, but it appears useful to indicate that other methods 

exist as well, in particular when ISO standards or similar are 

available. The text has been adapted to clarify. 

KR 30 (26) Check if any of these methods were applied to the OECD WPMN 

nanomaterials, and delete the ones not applied. 

See previous response. 

KR 30 (26) SAXS was used for TiO2 and fro SiO2 and these results were 

included in the WPMN dossier. 

It was also applied to the MWCNTs in the Nanogenotox project, but 

the outcomes may not have been included in the dossier. 

It is acknowledged that this technique was used for TiO2 and 

SiO2, but it was used for surface area only, not particle size 

distribution. The text has been adapted to reflect this. 

For MWCNTs the use of SAXS was not available in the 

dossier. 
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Commenter Paragraph
1
 Comment Response 

KR 30 (26) XRD was used for TiO2 and for SiO2 and these results were 

included in the WPMN dossier. 

It is acknowledged that this technique was used for TiO2 and 

SiO2, but it was used for crystallinity only, not particle size 

distribution. The text has been adapted to reflect this. 

KR 31 (27) The term “new” has a number of co-notations in chemicals 

legislation texts, so I suggest to use “unknown”. 

Thank you for your suggestion. The text has been adapted 

accordingly. 

SB 31 (27) SMPS is more and more commonly used for sizing particles from 

suspensions. 

Thank you for your comment. The text has been adapted to 

reflect this. 

SB 33 (28) Need further specification here. Was only the identification of 

crystalline content at above 2% wt performed or was there attempt 

to determine crystallite size, strain, and grain size? 

The link with crystallite size is acknowledged. Text is added to 

reflect this. 

KR 34 (29) Also some of the TiO2 was coated – are there any observations on 

this influencing the method? 

There have been no comments on this in the evaluation of the 

TiO2 dossiers. In the evaluation of the ZnO dossiers, the 

comment was made that “No specific adaptations were done for 

the coated material (and didn't seem necessary)”. The text has 

been adapted to reflect this. 

KR 34 (29) I think that it is relevant to state what coating was used on ZnO. The text has been adapted to reflect this. 

KR 37 (32) It seems as if EDS and EDX is the same technique. Please consider 

to use one abbreviation, or explain the difference. 

For consistency EDS has been replaced by EDX throughout the 

document. In Annex III the potential use of EDS is indicated. 

KR 37 (32) What does it mean that “no results were recorded”? I find this 

wording cryptic and I have suggested a rewording. 

The text has been adapted to clarify. 

KR – (33) State if the method was applied to any of the materials. This paragraph was identified as being obsolete and has been 

removed. 

SB 39 (34) Should specify the method of detection, i.e. simple filter deposition 

or the use of a cascade impactor. 

A sentence has been added on the method of detection. 

KR 50 (46) I cannot understand the expression "dissolution to the mass 

proportion"? Please rephrase. 

The sentence has been rephrased to clarify. 
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Commenter Paragraph
1
 Comment Response 

KR 53 (49) List the gold methods here, so that the reader does not need to 

consult the gold dossier to understand what these methods [why 

plural?] are. 

It is actually a bit confusing that this paragraph on laser-Doppler 

electrophoresis. Indicate that other methods were used for gold, so if 

laser-Doppler electrophoresis was also applied to gold maybe a 

better wording is: … Furthermore, in the evaluation of the 

application of the method as described in the gold dossier it was 

mentioned that citrate…. 

The sentence has been rephrased to clarify. 

SB Heading 

“Photocatalyt

ic Activity” 

Since only probe-degradation methods were used this might be 

better termed “Apparent Photocatalytic Activity”. It is sometimes 

difficult to translate outcome from probes to different particles with 

different affinities to the probe molecules. This is because there is 

an interplay between surface affinity/adsorption and photocatalytic 

activity. 

Thank you for your comment. The heading “Photocatalytic 

Activity” has been used as such in all the dossiers, so it has 

been used here. Based on your comment an additional 

paragraph has been inserted to explain the difference between 

“Photocatalytic Activity” and “Apparent Photocatalytic 

Activity”. 

SB 57 (51) Centrifugal ultrafiltration is typically used to remove nanoparticles 

and allow for analysis in such examples. 

The text has been adapted to reflect this. 

KR 60 (54) What does “The method is suitable for oxide forms of 

nanomaterials” mean? In the description given here, the method has 

just been applied to three carbon materials that are not oxides. 

The text has been adapted to clarify. 

SB Heading 

“Porosity” 

Might be useful to specify the porosity type. Thank you for your comment. The heading “Porosity” has been 

used as such in all the dossiers, so it has been used here. Where 

relevant different porosity types are indicated in the text.  

SB 63 (57) Mercury porosimetry has physical limits to the pore size that can be 

analysed. For CNTs and Fullerenes it will essentially be measuring 

inter-particle porosity and NOT intra-particle porosity. 

The text has been adapted to reflect this. 

KR 64 (58) This document is evaluating the methods applied, so text is needed 

here stating what additional methods were reported in the dossiers 

as applied to the NM(s). 

It is acknowledged that this document focuses on methods 

applied, but it appears useful to indicate that other methods 

exist as well, in particular when ISO standards or similar are 

available. The text has been adapted to clarify. 

KR 67 (61) Given that the test is unsuitable – how can the validity score be 5? The score has been removed (see also the previous response on 

this issue). 
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Commenter Paragraph
1
 Comment Response 

SB 72 (66) For most materials only crystallites sizes under 100 nm can be 

detected. Assumptions must be made in the analysis. XRD is the 

detection method but not the analysis method to determine 

crystallite size (e.g., Rietveld refinement with peak shapes 

constrained to a size and strain model is commonly used to reduce 

the number of parameters in the fit) 

Thank you for your comment. The text has been adapted to 

reflect this. 

KR 74 (68) Please note that the XPS measures the 0- 10 nm surface layer. A few 

words on why this is no good would be relevant. 

The text has been adapted to reflect this. 

KR 74 (68) I suggest to avoid the word “bulk” as it may indicate the opposite of 

nano. 

The word “bulk” has been removed. 

KR 78 (71) I think that all the reported low validity scores should include 

information on whether the low score was due to incomplete 

reporting or the method being unsuitable – and this should be 

highlighted much more than currently done. 

The scores have been removed (see also the previous response 

on this issue). This paragraph has been adapted accordingly. 

SB 79 (72) Can we truly make recommendations from this exercise? It is acknowledged that recommendations may be somewhat 

preliminary. The text has been adapted to reflect this. 

KR 79 (72) I think that the OECD harmonise (not standardise) the methods used 

for testing – for the secretariat to check. 

Also based on the previous comment the text has been adapted. 

The term ‘standard test method’ is now used, in accordance 

with the test guidelines on the OECD-website: www.oecd-

ilibrary.org/content/package/chem_guide_pkg-en. 

SB 79 (72) A method for DLS already exists (aka quasi-elastic light scattering) 

but not for number distributions. Probably should only be a screen 

for number distribution.  CLS and DMA methods are far better and 

are highly correlated with EM techniques for dispersible materials. 

Thank you for your comment. The text has been adapted to 

reflect this. CLS and DMA have also been indicated as 

recommended methods. 

SB 79 (72) ICP/OES is a well-established technique… It is acknowledged that the technique is well established. 

Nevertheless, the work by CEN indicates that further work on a 

standard method is needed. 

CG 79 (72) Inductively coupled plasma/optical emission spectrometry 

(ICP/OES) is recommended for measuring chemical composition. 

Why not the ICP/MS, detection by mass spectrometry? 

Thank you for your comment. The text has been adapted to 

reflect this. 

http://www.oecd-ilibrary.org/content/package/chem_guide_pkg-en
http://www.oecd-ilibrary.org/content/package/chem_guide_pkg-en
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Commenter Paragraph
1
 Comment Response 

SB 79 (72) SEM/TEM are NOT recommended for Aggregates and 

Agglomerates… not practical. 

Thank you for your comment. Nevertheless, for now the text 

was not changed. Some potential issues were indicated in the 

evaluation, but neither was deemed as unsuitable for 

Aggregates and Agglomerates. CEN and ISO are currently 

working on these methods and may come to different 

conclusions. 

SB Table 2 Need to make sure to emphasize that many of these conclusions are 

not a consensus of the experts but isolated commentary from 

isolated experts… and that those comments have not been peer 

reviewed (unless consensus is made during the call). 

The limitations of this evaluation are acknowledged. A footnote 

has been added to specifically reflect this for this table. This is 

also further emphasised in paragraph 75. 

KR Table 2 - 

Chemical 

composition - 

XPS 

I do not understand this evaluation. XPS gives information on 

composition in the layer 0 – 10 nm. That means that you get NO 

information on the composition of the core of a 60 nm particle. If 

the particle is uncoated and can assumed to have the same 

composition throughout you do obtain information about the 

chemistry. However, for coated particles you get information about 

the composition of the surface layer, which has a composition that is 

different from the core. This needs to be reflected in the evaluation. 

The text has been adapted to reflect this. 

SB Table 2 - 

Aggregation 

and 

agglomeratio

n - AFM 

Need to consider what suitability means. What is the 

agglomeration/aggregation data being used for.  If it is to feed a 

model and used to predict fate and transport then microscopy is 

NOT going to work and you need a hydrodynamic method which 

means sedimentation or centrifugation techniques to have the best 

resolution & mass accuracy. 

Thank you for your comment. The text has been adapted to 

reflect this here and additional wording has been added to 

paragraph 14. 

SB Table 2 - 

Aggregation 

and 

agglomeratio

n 

Aerosol or liquid based methods are better suited for determining 

agglomeration/aggregation. 

See previous response. 
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Commenter Paragraph
1
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SB Table 2 - 

Aggregation 

and 

agglomeratio

n - Turbidity 

However, turbidity is a very practical method for ranking. And 

could directly relate to sedimentation in the environment. 

Historically this has been used for determining the stability of 

nanomaterials for decades. (see mineral processing publications) 

Thank you for your comment. The text has been adapted to 

reflect this. 

SB Table 2 - 

Particle Size 

Distribution - 

Ultracentrifug

ation 

Putting ‘Ultracentrifugation’ under ‘non-suitable methods’ would go 

against decades of science!!! 

The table has been adapted, based on the changes in the main 

text. 

KR Table 2 - 

Particle Size 

Distribution - 

DLS 

Please see my earlier comments to DLS. Based on current science 

an OECD report must reflect more of the limitations of DLS to not 

make it a “first method” without any questions attached. Please note 

that even correct use of DLS does not guarantee correct results that 

reflect the real particle size distribution, as the large particles screen 

the small ones. 

If you combine the light intensity measurement with particle size 

separation techniques the results will better reflect the size and size 

distribution. 

The table has been adapted, based on the changes in the main 

text. 

SB Table 2 - 

Particle Size 

Distribution - 

DLS 

DLS is an ensemble technique that relies on curve fitting. It 

inherently has limitations. 

The table has been adapted, based on the changes in the main 

text. 

SB Table 2 - 

Particle Size 

Distribution - 

DOSY-NMR 

Not suitable for a wide range of solid particle types (e.g., 

paramagnetic materials and those that would result in complex field 

modifications). 

Thank you for your comment. The text in paragraph 25 has 

been adapted to reflect this. The table has been adapted, based 

on the changes in the main text. 

SB Table 2 - 

Particle Size 

Distribution - 

TEM 

Need to consider what is High and what is low. TEM is typically 

viewed as a low particle content method 

Two dimensional projection of 3D objects. 

It is acknowledge that high and low are subjective terms. The 

table has been adapted, based on the changes in the main text. 
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1
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SB Table 2 - 

Particle Size 

Distribution - 

SEM 

The vast majority of relevant materials are probably within the reach 

of SEM. TEM has resolution similar to SEM. 

Thank you for your comment. The table has been adapted, 

based on the changes in the main text. 

SB Table 2 - 

Particle Size 

Distribution - 

SMPS 

SMPS can be used for aerosols and suspensions Thank you for your comment. The text in paragraph 27 has 

been adapted to reflect this. The table has been adapted, based 

on the changes in the main text. 

SB Table 2 - 

Particle Size 

Distribution - 

Laser 

diffraction 

Laser diffraction is suitable for materials primarily above 50 nm. 

Suitability depends on relative refractive index and instrument 

employed. 

Note: Most techniques do not have a size cut off that is not tied to 

other physical parameters, so size cut-offs are generally a range. 

Thank you for your comment. The text in paragraph 28 has 

been adapted to reflect this. The table has been adapted, based 

on the changes in the main text. 

KR Table 2 - 

Crystalline 

phase - XRD 

In general the methods are not standardised – I suggest to note the 

methods that are standardised. 

It is acknowledged that most methods are not standardised and 

the remark on XRD not being standardised can be deleted. 

Where applicable standards are indicated in the main text. 

SB Table 2 - 

Crystalline 

phase - 

STEM 

coupled with 

EDX 

“For one material STEM coupled with EDX was used for physico-

chemical description, but no data were recorded on crystalline 

phase“ Should not be a remark 

This method has been deleted from this table. 

SB Table 2 - 

Crystallite 

size - XRD 

Analysis method needs to be standardised. Thank you for your comment. The table has been adapted, 

based on the changes in the main text. 

SB Table 2 - 

Specific 

surface area - 

BET 

Dispersion is not a requirement. Thank you for your comment. The table has been adapted, 

based on the changes in the main text. 

SB Table 2 - 

Water 

solubility and 

Dispersibility 

Solubility and dispersion are two different animals what do we 

mean here??? 

It is acknowledged that water solubility and dispersibility are 

different parameters, but in practice it is difficult to distinguish 

between the two in an experimental set-up. This is clarified, 

both in this table and in the specific section (paragraphs 48-53). 
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KR Table 2 - 

Surface 

chemistry - 

XPS 

See comment to XPS under “composition”. Given your comment 

here, it seems that the method should indeed not be used to 

determine general chemical composition of a material. 

The table has been adapted, based on the changes in the main 

text. 

KR Reference list Why do references 1, 5 and 10 refer to the information “ 

JT03284642. Inter-Organization Programme for the Sound 

Management of Chemicals (IOMC),”? 

The reference list has been updated. 

KR Annex I Why are some of the names in parenthesis whereas others are not? 

Please add an explanation. 

An explanation has been added. 

 

ADDITIONAL COMMENTS RECEIVED AFTER THE 9TH OCTOBER 

3. This section presents the response to additional comments made between the 9-23 October 2015. 

4. Comments were received by Germany (Harald Bresch – Germany – HB; Jutta Tentschert – JT; Kerstin Hund-Rinke – KRH), Japan 

(Takuya Igarashi – TI) and the European Commission (Juan Riego-Sintes – JRS). Apart from the comments listed here, detailed suggestions for 

adaptations of the text were given. If these modifications were simply adapted, such comments/suggestions are not included in the Table. 
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Germany General We would like to thank the Netherlands for this very good evaluation report and 

many thanks to the experts who contributed to the document. The document is 

well arranged and table 2 will be a very useful basis for the further processes in 

SG-TA and WPMN. 

The German support is appreciated. 

Germany General The evaluation report is based on pre-versions of the dossiers. All dossiers have 

been reviewed and corrected before making them publicly available. Some of 

them had minor corrections and some had major corrections and changes (e.g. 

TiO2, ZnO, etc.). Initially it is not problematic if the changes are minor and 

doesn’t affect tables and conclusions drawn in the evaluation report. If tables or 

conclusions are affected, the situation is different. A document based on pre-

versions/unpublished dossier versions showing inconsistency with the publicly 

available dossiers could raise questions and the ranking for certain methods 

might be questionable. Furthermore, the evaluation report draws conclusions 

and will be used as basis for part 2 and part 3 of the evaluation. All three parts 

might be used as a basis for regulatory purposes. Therefore, a careful review 

regarding the accordance of the evaluation report with all dossiers would be 

worthwhile. 

It is acknowledged that evaluations were done on pre-

versions of the dossiers. A remark on this has been 

added in a footnote. 

Germany General Not all final versions of the dossiers are available yet. How can we review or 

declassify the evaluation report? We even cannot check if the evaluation report 

is in accordance with the final dossiers. 

It should be emphasised that the current evaluation is 

on methods applied, not on specific outcomes of 

those methods. To ensure that all methods to 

determine the physico-chemical properties in the 

dossiers were evaluated, the Netherlands scanned the 

available dossiers in May 2015. This quick scan 

indicated no additional methods were used apart from 

the ones evaluated. This has been clarified in the 

same footnote that deals with the previous comment. 

Germany General The response time for comments on the evaluation report was one week. This is 

not an adequate time frame for such an important document. 

The response time is dictated by the timeframes 

towards WPMN15. It should be acknowledged, 

however, that the document has been circulated well 

in advance of the teleconference (dd. September 25). 



ENV/CHEM/NANO/RD(2015)2 

 20 

Commenter Paragraph Comment Response 

Germany General The evaluation report states, that in most cases only one expert did the 

evaluation. While the evaluation report is a very good starting point for further 

comments and reviews, the inherent subjective view of the actual version should 

not be considered as sufficient for an official OECD-WPMN declaration. 

It is acknowledge that for many of the evaluated 

methods, the evaluation represents the subjective 

opinion of one (or only a few) expert(s). This is also 

clearly indicated at several places in the document (in 

the introduction, in the conclusions section, in the 

recommendations section, an in a footnote to Table 

2). Whether this is sufficient for an official OECD-

WPMN declaration, is something for the OECD-

WPMN to decide upon at WPMN15. 

Germany General The comments from Japan and EC are supported. This also influences the final 

results in table 2 and a subsequent circulation for additional comments would be 

suggested. 

It is envisioned that all WPMN delegates will get the 

opportunity to respond to this document in detail. 

Germany General What was the initial idea for the evaluation report? Was it a general 

methodological review of the dossiers or was it a review of the methods based 

on the results in the dossiers? The latter includes the manageability und fault 

liability of the methods. This might be explained in the introduction. 

As indicated in paragraphs 2-3 of the introduction, 

the evaluation that is reflected in the report was 

envisioned as “an initial detailed evaluation of the 

applicability of the test methods applied to determine 

the physico-chemical properties”.  

Germany – 

HB 

6 TEM-images are considered part of determining particle size. The initial 

question for TEM was different, and it is not always valid to extrapolate the data 

to another endpoint. 

From this statement it is not clear what the initial 

question for TEM was. Nevertheless, it is 

acknowledged that the text in paragraph 6 may be 

confusing. It has been removed. 

EC – JRS Table 1 Chemical composition of nanomaterial such as nanotubes is really relevant 

because they are often synthetized with some metals catalysts, which could be 

released.  It is worrisome that no method was evaluated. 

It is acknowledge that chemical composition of 

nanomaterials is a relevant parameter. Unfortunately, 

the dossiers did not provide sufficient information on 

the methods applied to enable evaluation of these 

methods. Additional text has been added to paragraph 

10 to reflect this. 

Japan TI 9 Please add the sentence: “It should be noted that the phrases “suitable” or 

“unsuitable” in the discussion merely suggest that evaluated methods are 

suitable or unsuitable for inclusion into OECD Test Guidelines and not 

necessarily determine that the methods are suitable or unsuitable for risk 

assessment of nanomaterials in general.” 

The evaluation in the current document focuses on 

suitability of methods to determine a certain physico-

chemical parameter for nanomaterials. No statements 

are made on usefulness of a certain parameter for risk 

assessment. This has now been clarified in paragraph 

5. 
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EC – JRS 11-14 Some methods such as ICP MS seem not to have been used. Moreover, it could 

be useful here or in surface chemistry to mention that some methods such as EM 

or STM can be used to map the elements. It would be good to declare both facts 

explicitly. 

In many dossiers, details are lacking on methods used 

for measuring chemical composition. Therefore, it 

cannot be concluded that ICP MS has not been used. 

The suggestions on other methods have been included 

in the document.  

Germany – 

HB 

11 It is stated that EDX or ICP/OES was used for TiO2. Why was titanium dioxide 

excluded from the further analysis?  

As the focus of the evaluation is on the methods and 

not on the results, a pragmatic approach was chosen 

in the evaluation of methods. In case the same 

method was used for several nanomaterials, the 

method was generally evaluated thoroughly for a few 

individual nanomaterials only, as the descriptions of 

the methods generally did not differ.  

Germany – 

JT 

13 A general comment that ICP-MS might be a suitable technology could be 

helpful 

This might be added to Table 2. 

As this technique has not been evaluated in this 

report, it could not been added to Table 2. It has been 

added now as a suggested alternative in the section on 

Chemical Composition. 

EC – JRS 14 XPS for composition is useful only if the particle is very little. If the particle to 

analyse has a diameter of >50 nm, this is not possible. As it is said, it is a 

surface chemistry tool. 

The text has been clarified to reflect this. 

Germany – 

HB 

15 Aerosol based methods are advised in the text, but not mentioned in table 2. 

Methods have been used in the TiO2-dossier.  

This might be added to Table 2. 

A comment has been added to Table 2 to reflect this. 

Germany – 

HB 

16 The vacuum is not inducing agglomeration. The drying of the sample induces 

agglomeration. 

The text has been adapted accordingly. 

Germany – 

JT 

16 Reference to par. 27 might be helpful. References to corresponding paragraphs were added.  

Germany – 

JT 

16 In order to support the ease of accessibility of the overall text a switch of the 

chapter “agglomeration/aggregation” with chapter “particle distribution” might 

be considered. 

Thus, considerations mentioned for DLS, TEM and SEM under chapter 

“particle distribution”, which are also applicable for 

“agglomeration/aggregation”, are easier understood and referred to. 

Instead of switching the order of the text, further 

cross referencing has been added to facilitate 

understanding of the text. 
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Germany – 

JT 

17 The comment for par.16 might be considered for par. 17 as well. (reference to 

par. 27 might be helpful) 

A reference to the corresponding paragraph has been 

added.  

EC – JRS 18 " Dynamic Light Scattering (DLS) is a microscopic technique that…"  DLS is 

not a microscopic technique but is rather an ensemble light scattering technique. 

One could even question why DLS is in this section as it cannot distinguish 

single particles from agglomerates/aggregates. 

The text was adapted accordingly. 

DLS is included in this section, as in several dossiers 

it was used as a method to determine 

agglomeration/aggregation.  

EC – JRS 19 For all the characterisation techniques described, some expertise is necessary 

and need some training, not especially AFM. 

It is acknowledged that expertise and training is 

needed for all techniques. The text in this paragraph 

has been adapted. 

EC – JRS 21 Some references regarding the possible use of these methods for determining 

presence of aggregates would be useful? 

USSp (ultrasonic spectroscopy, ensemble technique) is considered fairly good 

method for the characterisation of agglomeration and aggregation states 

(recommended e.g. in the NanoDefine Project). Here it is not mentioned 

because probably not used but some citation would not hurt. This method is 

suggested in the paragraph 30 for particle size distribution, but apparently it was 

not applied in the testing program 

Your suggestion has been added in paragraph 21. 

EC – JRS 22-30 The techniques have been identified as 'number-based' or 'mass-based', and this 

might lead to certain assumptions about their applicability/accuracy given the 

known issues with conversion from mass-based distributions to number-based 

distributions. 

The difficulties with conversions from mass to 

number or vice versa are acknowledged. It is 

considered sufficiently covered in paragraph 22.  

EC – JRS 22-33 Methods like FFF,, AFM, PTA are not assessed, presumably because not used 

in the programme, but might be useful to mention them in some paragraph. 

Your suggestions have been added in paragraph 31. 

EC – JRS 24-25 DLS is NOT a number-based technique – in fact, it is an ensemble method 

based on light scattering intensity from millions/billions/zillions of particles. 

The light scattering intensity is proportional to the diameter to the SIXTH power 

so the presence of tiny number-fractions of large particles can make the 

conversion from light-intensity-based distributions to number-based 

distributions extremely unreliable for polydisperse or multimodal distributions. 

In this respect it is much worse than a mass-based separation method like CLS . 

The indication in paragraph 24 that is a number-based 

technique has been deleted. The other issues raised in 

relation to this method are considered to be 

sufficiently covered by paragraphs 24-25. 
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Germany – 

HB 

24 ISO 22412:2008 lists DLS as method for the estimation of average size and 

broadness of distribution. It is NOT intended to measure a particle size 

distribution. This is a difference. 

While using different wording, this appears 

sufficiently covered in paragraph 24 where it is stated 

that “DLS can give good information in a narrow size 

range”. 

Germany – 

KHR 

24 The phrase „shape of the particles plays a role in the interpretation of the data 

…“ seems to be misleading. The calculation model assumes spherical particles. 

Therefore, the results for rod shaped particles contain mistakes / uncertainties. 

We propose to shortly explain the shortcomings of the method. 

A footnote has been added for clarification. 

EC – JRS 24 It is also stated that DLS "provides three-dimensional information" (PAR 24) – 

we do not think such a "strong" statement is justified. In fact TEM/SEM/AFM 

are better at providing this type of information on individual particles – DLS 

simply provides a "hydrodynamic diameter" and you have to provide 

information/assumptions about particle shape. E.g. TEM/SEM can tell you if 

your particles are a bit needle or platelet shaped or have complex morphology. 

DLS cannot provide such information. 

Some clarification has been added in the text (see 

also previous response). 

EC – JRS 24 I do not know how DLS (or AUC) can currently be reliably used for 

measurement of aggregation as alone it cannot distinguish between 

agglomerates/aggregates and single particles. It has some potential by exploiting 

variations in density but currently any such work is at an early stage. 

Moreover most of the time, real nanomaterials are often non monomodal and 

not spherical. Then has limited reliability. 

Clearly DLS has shortcomings, but these appear 

sufficiently addressed in paragraphs 24-25. 

EC – JRS 25 "Furthermore, DLS does not measure particle size directly, but based on several 

approximations light intensity is converted to particle radius". See previous 

comments 

A footnote has been added that reflects this issue. 

EC – JRS 26 We don't have expertise about DOSY-NMR and whether it can justifiably be 

termed number-based (please check). 

As this is used in combination with DLS, similar 

limitations apply. The indication that it is a number-

based technique has been deleted. 

EC – JRS 27 It states that TEM may not work at environmentally relevant concentrations. 

This 'drawback' is equally valid I guess for the other techniques, so there is no 

reason to mention it only for this one. 

It is acknowledged that this may be true for other 

techniques. As this drawback was specifically 

indicated for this technique by the expert who 

evaluated this parameter (particle size distribution), it 

was included here. A footnote has been added for 

clarification. 
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EC – JRS 27-33 Microscopic techniques (TEM/SEM/AFM) can justifiably be termed 'number-

based', 

Also PTA (particle tracking analysis – not mentioned in the document 

presumably because not used in the programme) is ‘number based’. 

This appears sufficiently addressed in the document. 

Germany – 

HB 

28 Differential mobility analysis has less difficulties with agglomerated 

nanoparticles than most other methods  

This changes Table 2. 

This has been added to paragraph 28 and Table 2. 

EC – JRS 29 Laser Diffraction is not a number-based method (in addition to being insensitive 

to the smaller NPs). 

Similarly to the section on DLS, the indication that is 

a number-based technique has been deleted. 

Germany – 

HB 

30 Ultracentrifugation is listed as problematic due to sonication pre-treatments, but 

listed in table 2 as suitable. What is correct here?  

This might change Table 2. 

In the case of nanoclay ultracentrifugation was used 

for a different purpose, which hampered the 

evaluation of the technique for particle size 

distribution of nanoclay. This has been clarified in the 

text. 

EC – JRS 30 Centrifugal Liquid Sedimentation Disc Centrifuge The possibility of clustering 

due to the forces depends on the type of CLS used-i.e. line-start or 

homogeneous start. In the case of line-start the particles once injected in the 

instrument are greatly diluted and unlikely to interact with each other due to 

centrifugal forces. 

This has been clarified in the text 

Germany – 

HB 

31 In the TiO2-dossier ultrasonic spectroscopy was applied, already in the 2014 

version of the dossier. Also SAXS was applied but came into the TiO2-dossier 

with the data from Nanogenotox in 2015. 

It is acknowledged that the 2014 TiO2-dossier 

indicates the use of ultrasonic spectroscopy, but no 

details on the method were indicated, which made 

evaluation of the method impossible. Unfortunately 

the details from the Nanogenotox that were added in 

2015 could not be evaluated. This is indicated in a 

footnote. 

Germany – 

JT 

31 It might be helpful to include single particle ICP-MS to this list. Although it is a 

comparatively new technology a draft ISO guide is already existing (drafted by 

The Netherlands). 

Your suggestion has been added in paragraph 31, but 

as it was not evaluated in this exercise, it has not been 

added to Table 2. 

EC – JRS 31 FFF and PTA were presumably not used in the programme and accordingly they 

are not reported/assessed. Should this fact be explicitly mentioned so the 

reading scientific community doesn’t miss it? 

These methods have now been added to this 

paragraph. 
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Germany – 

HB 

32 The advice is to use SMPS for aerosols, but the method is not listed in table 2. The method is indicated as DMA in Table 2. For 

clarity DMA is now also used in paragraphs 21 and 

32. 

Germany – 

JT 

32 In general DLS can only be used for spherical particles. It might be difficult to 

obtain good data on non-spherical material (e.g. platelets). 

This has been clarified in the text. 

EC – JRS 32 If a nanomaterial is not highly anisotropic in shape (fibre/whiskers or disks) the 

influence of shape on DLS on the measurements is probably minor in 

comparison to the errors resulting from the low size resolution and the highly 

non-linear response of DLS signal with size. In general DLS is likely to be 

reliable for unknown materials only if some size fractionation has been done 

prior to DLS analysis- for example by the use of one of the family of Field-Flow 

Fractionation (FFF) methods. 

I would suggest that for particles size distribution measurement consideration 

should be given also to the use of the hyphenated techniques which combine  

the particle size separating capability of Field-Flow Fractionation (FFF) 

methods with sizing by DLS or MALS possible with high sensitivity elemental 

detection by ICP-MS. 

The text in paragraphs 31 and 32 has been adapted to 

reflect these comments. 

Germany – 

HB 

37-38 The initial question for TEM was different. To get further results on crystalline 

phase, the initial question for the measurement has to be rephrased.  

This might change Table 2. 

From this comment it is not clear what the initial 

question was. Nevertheless, the method was indicated 

in the section on crystalline phase and evaluated as 

such by the expert. 

The text was not changed. 

Japan – TI 39, 

Footnote 

10 

At the end, please add the following: Apart from EN 15051:2006, there is an 

ISO standardising document ISO/TS 12025:2012 "Nanomaterials -- 

Quantification of nano-object release from powders by generation of aerosols", 

which describes in Sction 6.4.1 dustiness methods including Vortex shaker 

method and Dynamic method as well as Rotating drum and continuous drop 

methods. Furthermore, the OECD Guidance on Sample Preparation and 

Dosimetry for the Safety Testing of Manufactured Nanomaterials 

[ENV/JM/MONO(2012)40] (18) also contains in Section A.1.12 or Paragraph 

67 some noteworthy descriptions regarding dustiness testing. 

The footnote has been adapted to reflect this. 

http://www2.oecd.org/oecdinfo/info.aspx?app=OLIScoteEN&Ref=ENV/JM/MONO(2012)40
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Germany – 

HB 

39-43 The arguments in this chapter are mostly common phrases. No results from 

dossiers are referred. The chapter should be improved. 

It is emphasised (again) that the focus of the current 

evaluation was on the methods and not on the 

outcome of these methods. Paragraph 39 indicates the 

dossiers that were evaluated. As with all other 

sections, the text in this section is generally as 

supplied by expert, and thus reflects the expert’s 

opinion on these methods. 

Japan – TI 42 Please add after the first sentence: ISO/TS 12025 describes the advantages of 

this method as “it is easy, simple, and compact, is constructed from generic lab 

items, and can continuously generate particles (several tens of minutes or more) 

with a small amount (approximately 1 cm
3
 or less) of sample powder.” 

The text has been adapted accordingly. 

Germany – 

JT 

43 Taking the comments in par. 40 into account, given the fluffiness of most 

powders in nanoform as well as their disposition to caking, it might be 

considered to give the small rotating drum approach a higher ranking than the 

conventional one. 

The down scaling of the methods mentioned might be a possible approach 

investigated for the future. 

This is considered sufficiently covered, also in the 

recommendations section. 

Germany – 

JT 

48 (Header 

of section, 

remark 12) 

The comment no 12 is slightly confusing. When addressing water solubility and 

dispersibility different parameters are monitored? 

This is considered sufficiently covered with the added 

footnote (also in Table 2). 

Germany – 

HB 

48 (Header 

of section, 

remark 12) 

Water solubility and dispersibility have different measurands. This is considered sufficiently covered with the added 

footnote (also in Table 2). 

EC – JRS 56 "In addition, DLS and photon correlation spectroscopy (PCS) were used to 

determine zeta potential of titanium dioxide…"  DLS and PCS are different 

terms used to refer to the same method. 

The text in paragraph has been adapted to reflect this. 

EC – JRS 64 Unless MWCNTS and SWCNTS were purified, most of the CNTs contain metal 

catalyst from the synthesis.  So this method's relevance or reliability is doubtful. 

It is acknowledged that this limitation exists. A 

footnote has been added to reflect this. 

Germany – 

HB 

67 The proposed new methods are not obvious for measuring the redox potential. 

More explanation should be given. 

As indicated in this paragraph these methods were 

suggested by the evaluating expert. To what extent 

this may be useful for measuring the redox potential 

goes beyond the scope of the current document.. 
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Germany – 

HB 

75 The measurement problems for XPS are correct, but are not as problematic as 

stated. XPS is a well defined reliable method. Mixed signals can be recalculated, 

if the core material is known. I have already seen results from 2-shell particles 

detected with XPS . At the moment this seems to be the only useable method for 

this endpoint.  

This changes Table 2. 

This opinion has been added to paragraph 75 and 

table 2. 

EC – JRS 75 It is not correct to refer to "energy-dispersive x-ray spectroscopy (EDS)" alone 

as a surface chemistry measurement method it is merely a means of measuring 

and quantifying an X-ray spectrum and should be specified along with the 

method which creates the x-ray spectrum e.g. SEM-EDS or TEM-EDS. Also, 

when considering the use of EDS with SEM the method is not really surface 

sensitive with the measured signal coming from several hundred nanometres to 

several microns into the sample. 

Your remark is acknowledged, but unfortunately the 

evaluating expert only referred to the methods as 

indicated, and also in the dossiers methods are not 

always fully transparent. 

EC – JRS 75 For true surface sensitive methods XPS (<10nm), the related Auger electron-

spectroscopy method  (<10nm AES)  and Time-of-Flight-Secondary-Ion-Mass-

Spectrometry (<2 nm) (ToF-SIMS) are the most commonly available methods 

which could be considered as giving information which is closer to being truly 

"surface" relevant. 

This remark has been added to paragraph 75. 
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EC – JRS 75 The authors said that XPS was not evaluated for the surface chemistry 

parameter (which is pity as (as far as I remember) there was a lot of  data 

available  in OECD files related to XPS results obtained for e.g. TiO2 and SiO2 

or CeO2). However, this statement seems in contradiction to the statement from 

the paragraph 14 (chemical composition) which says that XPS was not 

evaluated as “chemical composition” characterizer but the evaluation of the 

method was done for “surface chemistry” parameter on the example of cerium 

oxide. This is not coherent. So the evaluation was done or not? 

Additionally paragraph 14 concludes that XPS for coated material will only 

provide information on the coating…implicitly saying that it can characterize 

the surface chemistry? Am I right or this is too big assumption from my side? 

In the table 2 XPS is considered as a suitable method for chemical composition 

characterisation provided that the core and surface are the same, otherwise it 

will provide info on coating. Contrary in the same table XPS is considered as 

NOT a suitable method for “surface chemistry” characterisation. I would be 

more flexible in this opinion because for Surface Chemistry XPS was evaluated 

on clays, dendrimes and SWCNTs only. 

It is acknowledged that the statement in paragraph 14 

is confusing. It has now been clarified in paragraph 

14 as well for which materials the method XPS was 

evaluated. 

Based on the comments by Germany (HB) and EC 

(JRS) above, paragraph 75 has been adapted, and 

consequently Table 2 as well, which should further 

remove confusion as well. 

EC – JRS 75 Although probably not used in the programme, some explicit mention to the 

mapping of surface or Auger electron spectroscopy could be appropriate. 

As indicated above this has been added to paragraph 

75. 

EC – JRS 76 Indeed, the conclusion is right. The wording could be improved. Wording has been adapted 

Japan – TI 77 At the end of the paragraph please add the following sentence: It should be 

noted that the phrases “suitable” or “not suitable” in Table 2 merely suggest that 

evaluated methods are suitable or unsuitable for inclusion into OECD Test 

Guidelines and not necessarily determine that the methods are suitable or 

unsuitable for risk assessment of nanomaterials in general. 

As indicated above for Paragraph 9, the evaluation in 

the current document focuses on suitability of 

methods to determine a certain physico-chemical 

parameter for nanomaterials. No statements are made 

on usefulness of a certain parameter for risk 

assessment. This has been clarified in paragraph 76 as 

well. 

EC – JRS 81 For clarity I would highlight that the list of standards is not exhaustive, or rather 

includes only some examples 

The text has been adapted to reflect this. 

Japan – TI 81, 9
th
 

bullet point 

Better to mention EN 15051-1:2013, EN 15051-2:2013 and EN 15051-3:2013. The footnote has been adapted accordingly. 
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Commenter Paragraph Comment Response 

Japan – TI 81, 

Footnote 

19 

Both CEN/TC 352 and ISO/TC 229 are developing this method The footnote has been adapted accordingly. 

Japan – TI 81, 

Footnote 

21 

ISO/TC229 considers developing a document for SEM methods. The footnote has been adapted accordingly. 

Germany – 

HB 

Table 2 All methods have limitations. There are no methods which can be assigned as 

"general suitable". 

The question is always HOW suitable a method is. Maybe the initially intended 

scale 0-10 would be a better measurand. 

The words ‘in general’ refer to the range of 

nanomaterials, not to the suitability of the method. 

This has been (further) clarified in the table headings 

and in the footnote. 

Interpretation of the initial scaling showed too much 

variation to be useful for indicating how suitable a 

method is. 

Germany – 

HB 

Table 2 –

Chemical 

compositio

n 

Why is ICP/OES better suitable than EDX? Both have limitations in the 

detectable elements. EDX provides information about the composition of a 

single particle while ICP/OES provides ensemble information. 

The information in this table is a summary of the 

information in this document. As indicated in the 

footnote, it is realised that this information may not 

always represent consensus of the experts. 

As the text has been adapted based on comments by 

experts, the table has now been adapted as well: both 

methods are now equally suitable (for certain 

nanomaterials only). 

EC – JRS Table 2 - 

Chemical 

compositio

n 

One misses ICP_MS. Table 2 only includes methods that were evaluated. 

ICP-MS has been added in the text, but as it was not 

evaluated, it is not included in this table. 

EC – JRS Table 2 - 

Chemical 

compositio

n 

Difficult to be sure that an unknown material is not coated to be able to apply 

XPS 

It is acknowledged that this may be difficult. 

Adaptation of the text appears not necessary. 
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Commenter Paragraph Comment Response 

Germany – 

HB 

Table 2 – 

Aggregatio

n 

Why is AFM more suitable than TEM/SEM? Both have nearly similar 

limitations. 

The information in this table is a summary of the 

information in this document. As indicated in the 

footnote, it is realised that this information may not 

always represent consensus of the experts. 

For AFM no clear indication is given in the current 

document that it would not be suitable for certain 

materials, while for TEM/SEM some limitations were 

indicated. This resulted in the methods being in 

different columns. 

Germany – 

HB 

Table 2 – 

Particle 

size 

distribution 

DLS is limited by several parameters (e.g. monomodal, narrow distribution, 

concentration, etc.) and should not be listed as suitable method in this section of 

table 2. 

The information in this table is a summary of the 

information in this document. As indicated in the 

footnote, it is realised that this information may not 

always represent consensus of the experts. 

It is acknowledged that DLS has drawbacks (as 

indicated in the table and in the text), but the 

evaluating expert(s) did not indicate this method as 

not being suitable. This resulted in the method being 

in the specific column in Table 2. 

Germany – 

KHR 

Table 2 – 

Particle 

size 

distribution 

DLS is still a useful method for agglomeration state. Besides the maximum, the 

polydispersity index needs to be given. The proposed use should be limited to 

the agglomeration/aggregation section. 

This remark has been added to paragraph 18 in the 

agglomeration/aggregation section, and Table 2 has 

been adapted accordingly. 

Germany – 

JT 

Table 2 – 

Crystalline 

phase 

It might be considered not completely rule out TEM and SEM as the available 

information was insufficient. The applicability of raman spectral analysis on the 

other hand is probably very limited.  

The information in this table is a summary of the 

information in this document. As indicated in the 

footnote, it is realised that this information may not 

always represent consensus of the experts. 

The information in the Table has not been adapted. 

Germany – 

JT 

Table 2 – 

Surface 

Chemistry 

The remark on the applicability of XPS and EDX might be re-considered. 

Although, there might be limitations for these techniques, they are not as severe 

as liquid chromatography. 

Based on the adaptations in paragraph 75, the table 

has been adapted as well. 
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EC – JRS Table 2 – 

Particle 

size 

distribution 

Check whether Ultracentrifugation is mentioned with the same name in the text. Similar to paragraph 30, the method is now indicated 

as CLS in Table 2. 

EC – JRS Table 2 – 

Particle 

size 

distribution 

Maybe better to say that "ultracentrifugation may be prone errors due to 

calibration-, size- and shape-". 

The text has been adapted for clarification. 

EC – JRS Table 2 – 

Particle 

size 

distribution 

PTA and FFF could be mentioned although not assessed in the programme Table 2 only includes methods that were evaluated. 

These methods have been added in the text, but as 

they were not evaluated, they are not included in this 

table. 

EC – JRS Table 2 – 

Particle 

size 

distribution 

TEM disadvantage related to environmental concentrations is common to many 

techniques, why mention it specifically for this method? 

It is acknowledged that this may be true for other 

techniques, but as this was specifically indicated for 

this technique by the expert who evaluated this 

parameter (particle size distribution), it was included 

here. A note has been added to the table for 

clarification. 

EC – JRS Table 2 – 

Particle 

size 

distribution 

TEM and SEM should be in first column of suitable methods The table has been adapted accordingly. 

EC – JRS Table 2 – 

Specific 

Surface 

Area 

In SSA, despite its limitation to non gas-absorbers, BET should be in the first 

column 

The table has been adapted accordingly. 

Germany – 

HB 

Comment 

(25)21 

To introduce an expert-level for each method is a very good suggestion. This appears out of the scope of this evaluation. It is 

assumed that methods are applied by analytical 

scientists with expertise in determining a specific 

parameter. 
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Germany – 

HB 

Comment 

79(72) 

Can we truly make recommendations from this exercise? This is a question 

which should be answered carefully. 

It is acknowledged that this evaluation has its 

limitations, and this has been indicated at several 

places in the text. Nevertheless the authors feel 

confident that the current recommendations are 

justified. 

Japan TI Table 2, 

Footnote 

23 

Please add the sentence: “It should be noted that the phrases “suitable” or 

“unsuitable” in the discussion merely suggest that evaluated methods are 

suitable or unsuitable for inclusion into OECD Test Guidelines and not 

necessarily determine that the methods are suitable or unsuitable for risk 

assessment of nanomaterials in general.” 

As indicated above for Paragraphs 9 and 77, the 

evaluation in the current document focuses on 

suitability of methods to determine a certain physico-

chemical parameter for nanomaterials. No statements 

are made on usefulness of a certain parameter for risk 

assessment. This has now been clarified in this 

footnote as well. 
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