Volatile Solvents – Inhalation Risk Evaluation and Laboratory Testing
EN71 Part 11 Annex A – Static Headspace Analysis

The headspace analysis measures the total amount of solvent vapour that may be released from a toy. 

When assessing compliance with the standard several factors need to be taken into account and assesses potential exposure from the toy.  

A test laboratory may not be able to perform this assessment accurately due to lack of information concerning intended use of an individual item. 

The accuracy of the assessment therefore falls to the supplier. 

The following information and associated spreadsheet are provided for guidance.

 Factors that affect exposure risk include:-

· The volume of the area or room where the toy is used.

· The number of air changes per hour where the play is used.

· The time the toy is played with.

The above three parameters are likely to be different for each toy.

Guidelines on volume of air where the toy may be use are given in the standard. However, if you have definitive information on the play volume or play times you should use those values in the calculation.

A typical room has about 3 air changes an hour.

A toy mask has up to 10 air changes an hour.

A Wendy house or tent has about 3 air changes an hour.

A garden has at least 150 air changes an hour.

The BTHA’s Inhalation Risk Evaluation spreadsheet enables you to calculate the potential exposure estimated by use of a toy and how this compares with the requirement of the standard.

Notes on the Spreadsheet

The information highlighted in RED is obtained from laboratory testing.
The items in GREEN are the variable factors that affect risk, dependent on the individual products characteristics of use. 

 Ma

mass of test portion  [g]

 Mtoy

total mass of toy [g]

Mabs

total mass of volatile chemical released from the sample [ug]
V

volume of space where toy is used [m3]




T

time toy is played with [hr]

Cmax

worst case concentration of solvent vapours [ug/m3]

Cmax24

24hr average worst case concentration of solvent vapour [ug/m3]

N

Number of air changes per hour where toy is played with

The worst case concentration of solvent vapour in the space where the toy is used is given by;-

Cmax   = Ma/Mtoy x Mabs  


ug/m3




            V x N

The standard is for a 24 hour exposure.

The equivalent time weighted average exposure for 24 hours is given by:-




Cmax24  = Cmax  x T /24



ug/m3
The Cmax24 for a toy should not exceed the inhalation standard.

If a toy complies with this test no further work is necessary to show compliance.

It is essential in this process that all assumptions on exposure are clearly presented.

Laboratory Submissions
When submitting samples for testing it is important to inform the laboratory that you are using this protocol.
The test laboratory may not be able to give a Pass/Fail result to EN71-9 unless you provide the information required (in green) for their assessment when submitting the test sample.

You have two possible routes to show compliance using this protocol:

1. Submit the sample requesting testing to EN71-9 using BTHA protocol. 

You will need to inform the laboratory the parameters to be taken into account (the green sections of the spreadsheet).

The laboratory should issue a test report confirming either Pass or Fail to EN71-9 with reference to BTHA protocol.

2. Alternatively, you can ask the laboratory to provide the raw data only from the testing so that you can complete all sections of the spreadsheet yourself.

This option would not provide you with a Pass/Fail certificate but can be used to aid verification for your Declaration of Conformity. 
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