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(54) Title: ODOUR EVALUATION METHOD

(57) Abstract

Odours are evaluated in relation to a target or priming stimulus by testing a subject by presenting the subject with one or more
odours under different conditions, at least some being in the presence of one or more targets or priming stimuli; subsequently testing
recognition of said one or more odours by the subject and monitoring implicit odour memory; and evaluating the results of implicit
memory for odour/target combinations presented to the subject in the first stage of testing. Evaluation of the results of implicit memory
for odour/target combinations presented to the subject provides a measure of the degree of association between the odour and target in a
particular odour/target combination. These measures can be compared and used as a basis for odour selection.
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Title: ODOUR EVALUATION METHOD

Field of Invention

This invention relates to odour evaluation and odour selection.

Background to the Invention

In designing a new fragrance many considerations have to be taken into account. First and
foremost is the need to have an aesthetically acceptable and safe blend of odorous
ingredients which perform adequately in the product form which will be used by
consumers. However, it is increasingly important that a fragrance is also designed as far
as possible to support the intended market positioning and emotional values of a product.
For example, the odour may be required to be compatible with and appropriate for a
"caring/reassuring" positioning or to connote "fresh, clean, invigorating". Achieving these
objectives lies within the skill and experience of skilled perfumers and perfumery experts,
supported by consumer research and related fields. Nevertheless, despite the combined
best efforts of all involved it is still remarkably difficult to design and select successful

fragrances, particularly in new odour areas.

It is particularly difficult to gain an understanding of how consumers will perceive a
fragrance in terms of positioning in advance of launching a product. Some associations
can be probed by consumer research techniques such as surveys and focus groups. These
improve our understanding of product attributes and consumer attributes, preferences and
sensitivity. However, it is likely there will be also implicit, non-conscious associations
which the consumer will not be able or willing to verbalise spontaneously and which could
elude even the most probing questioning. The objective of this invention is to probe these

implicit associations as a basis to aid odour selection and fragrance design.

It is well known that recognition by a person of, for example, an object may be facilitated

by the person having seen the object previously, and traditional measures of memory and
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learning such as free recall and recognition testing can be regarded as assessing such
recognition explicitly. This is because explicit memory testing relies on direct instructions
to make conscious recollections about specific experiences. However, recent interest has
focused on so-called implicit memory testing, using a methodology derived from the early
work of Ebbinghaus (1885/1964) on savings in learning time following repeated exposure
to verbal stimuli. Implicit tests do not rely on conscious recollection, and implicit learning

is inferred indirectly.

One typical demonstration of implicit learning might be to ask participants to read a list
of polysyllabic words (eg. fragrance) and on a later occasion ask them to fill in the blanks
in word fragments to make a word (eg. frg_n_). Typically, participants would complete
more of the fragments with list words than with non-list words and claim to be unaware
of doing so. This is one example of what is known as repetition priming. Other
perceptual implicit tasks include wordstem completion (eg. fra_____) and perceptual
identification. C;)nceptual implicit tests provide information that is conceptually related
to the studied information but without perceptual similarity between the study and test
material (eg. general knowledge questions such as "What is the largest animal on earth?";
generation of category exemplars from a category such as “four-footed animals" or
viewing a degraded picture in visual studies). In addition, implicit learning might be

inferred from speed or confidence in performance of given tasks.

This implicit/explicit dichotomy is also apparent in the performance of amnesic. patients,
who typically show impaired performance on tasks which involve explicit memory and
show intact or nearly intact performance on some implicit tests. In addition, dissociative
effects for explicit and implicit tasks have been demonstrated from a number of variables
in normal participants. Changes in the physical format of the stimuli from study to test
have a greater effect on implicit than on explicit tests, tending to reduce the priming effect
in the former. Explicit and implicit tasks also are affected differently by variations in
orienting instructions and sources of interference during study. In general orienting to
semantic features rather than physical features facilitates performance on explicit tests
more than implicit tests. Introduction of potentially interfering stimuli has a larger

detrimental effect on performance of explicit tasks than on implicit tasks.
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Whilst the crucial distinction between implicit and explicit memory and learning seems to
be the involvement of conscious recollection, this is a descriptive distinction rather than
explanatory. As Schacter (1987) noted, implicit and explicit memory "are descriptive
concepts that are primarily concerned with a person’s psychological experience at the time
of retrieval”. Theoretical accounts, whilst assuming some sort of underlying ‘activation
of representation’ notion, emphasise either a multiple memory systems approach or a
memory processes approach. System theorists define a memory system as a collection
correlated functions served by anatomically distinct brain structures. By this type of
account, explicit memory would depend on what Cohen (1984) called declarative
knowledge "in a system... in which information is.. first processed or encoded, then
stored in some explicitly accessible form for later use, and then ultimately retrieved upon
demand". By contrast, implicit memory would be said to utilise procedural knowledge
which is involved when "experience serves to influence the organisation of processes that
guide performance without access to the knowledge that underlies the performance”.
Alternatively, processing theorists assume that the mental steps involved in accessing
memories differ for different task types, and that assumptions about multiple memory

systems are unwarranted.

Regardless of the mechanics involved, substantial behavioural data on visual and verbal
memory has been accumulated. Despite an extensive literature on implicit memory, and
the development of increasingly subtle implicit test procedures, it is only recently that
attempts to demonstrate priming effects for odour have been reported. Schab and Crowder
(1995) reported the first experiments in odour priming. In their first experiment they
examined speed and accuracy of odour identification (naming). They found that
presentation of common odours together with the name of the odour enhanced both the
speed and accuracy of subsequent odour identification as compared with initial presentation
of the odour name only. However, the observed benefit was weak compared with
analogous effects in other modalities, such as identification of pictures of common objects.
This was the only experiments to show a strong priming effect. The remaining
experiments led Schab and Crowder to conclude that after multiple experiments,

demonstration of implicit memory for odours was elusive and inconsistent.
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_The present inventors have now carried out further experiments that demonstrate that
implicit memory does exist for odours, as can be shown by implicit memory testing, eg
“ speed of response and confidence in response in subsequent odour recognition tests. These
new experiments replicate and extend the successful Schab and Crowder priming
experiment noted above. Schab and Crowder compared the effects of presenting an odour
_along with its name to presenting the odour name only on subsequent suprathreshold odour
identification. As already noted, both speed and accuracy of naming of odours was
enhanced by prior presentation of the odours. We compared the effects of prior
presentation of odours under several presentation conditions on speed, accuracy and
confidence in both odour identification and recognition. In other words, we examined
priming of both explicit tests and implicit measures. Specifically, the presentation
conditions were odour plus name, odour only, odour name only, and odour with verbal
suppression. The last condition was an attempt to introduce a pure odour condition,
eliminating the possibility of non-perceptual, semantic encoding of the odours. Inclusion
of this condition and the simple odour only condition addressed criticisms of Schab and

Crowder’s failure to include a non-semantic presentation.

The new results demonstrates that the implicit measures, speed and confidence of
response, reflect odour priming performed more effectively than explicit measures such
as naming (identification) or correct judgement that an odour had been presented

previously (recognition test).

The present invention is based on the demonstration that implicit memory does exist for

odours and the recognition that this can be exploited in odour evaluation and odour

selection.

Summary of the Invention

In one aspect the present invention provides a method of odour evaluation for evaluating
an odour in relation to a target or priming stimulus, comprising testing a subject by
presenting the subject with one or more odours under different conditions, at least some
being in the presence of one or more targets or priming stimuli; subsequently testing

recognition of said one or more odours by the subject and monitoring implicit odour
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memory; and evaluating the results of implicit memory for odour/target combinations

presented to the subject in the first stage of testing.

The present invention is based on the presumption that if there is some sort of association
or mental link (at least at a subconscious level and possibly not at a conscious level) in the
mind of the subject between an odour being tested and a simultaneously presented target,
then that odour will be better remembered (at least at a subconscious level) than would
otherwise be the case. This improved memory of the odour can be tested and
demonstrated by subsequent odour recognition tests, particularly as measured by implicit
memory tests, which monitor subconscious or innate associations. Those odours best
remembered, as indicated by implicit memory tests, are those having some sort of link or

association with the simultaneously presented target.

Evaluation of the results of implicit memory for odour/target combinations presented to
the subject can thus provide a measure of the degree of association between the odour and
target in a particular odour/target combinations. These measures can be compared and

used as a basis of odour selection, as will be described below.

The target or priming stimulus will generally be visual or auditory in nature. A visual
target may be in the form of one or more photographs, drawings, colours, written words,
phrases or logos or other still images, a film or video sequence, or one or more objects,
in each case possibly depicting or representing a product (eg soap powder, shampoo etc),
a setting (eg a happy domestic scene), an environment (eg a bathroom environment), a
relationship (eg a mother and baby), an emotion or mood (eg happiness), an outdoor scene
(eg a mountain scene), an activity (eg a cricket match) etc. An auditory target may be in
the form of, eg, spoken words, a musical phrase or sequence, a sound effect, a

conversation, animal sounds etc.

The odour or odours under test may, for instance, be fragrances or fragrance components.
In the latter case, a final fragrance may be built up from one or more components selected

in relation to a particular target with the aid of the invention.
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Tests will typically be carried out on a plurality of different subjects, and the results of

the tests analysed and combined to give overall test results.

The method may be used to select from a range of several odours, eg 20, 30 or more, the
odour or odours most appropriate to a particular target. Alternatively, one odour can be
tested in relation to a range of several, eg 20, 30 or more, different targets to find the

most appropriate odour/target combination or combinations.

Implicit odour memory can be tested, as noted above, for example by monitoring speed
of response and subject confidence of accuracy of response in the subsequent step of odour
recognition. Speed of response can be measured quantitatively, and this does not require
the knowledge and/or cooperation of the tester, thus generating an objective, quantitative
measure of implicit memory. Monitoring confidence of response requires input from the
subject, eg by assessing confidence level, for instance on a numerical scale, eg of 1 to 7.
This again provides a quantitative result. The results of both speed and confidence tests
can be combined using a suitable formula to give an overall quantitative evaluation of
implicit odour memory for each odour/target combination. The approach also has the
advantage that it is not necessary to use trained or skilled subjects; naive subjects can be

used, who will not be biased by prior testing experience.

The odour evaluations for different odour/target combinations can be compared and used
as a basis of odour selection, to enable or assist selection of an odour or odours intended
for a particular purpose, eg for use in a fragrance for a particular product. For example,
the invention can be used to identify the odour or odours indicated by implicit memory
testing as having the greatest degree of subconscious association with a particular target
such as a product. The selected odour or odours can then be used in any desired way in

relation to the target, eg in formulating a fragrance for a target product.

The present invention thus provides a method of odour selection for selecting an odour to
match a particular target or priming stimulus, comprising evaluating a number of
odour/target combinations by the odour evaluation method of the invention, and selecting

the odour/target combination or combinations indicated as having the greatest degree of
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. association.

The present invention also provides a product perfumed with a fragrance comprising one

. or more odours selected by the method of the invention using the product or other desired

attribute as a target.

. The invention will be further described, by way of non-limiting illustration, in the
following examples, with example 1 being in the form of details of an experiment to

demonstrate implicit memory for odours and odour priming.

Example 1

The following odours were used in the experiment:

V0N LA WL

Strawberry jam

Cheese

Crisps (cheese and onion)
Tomato ketchup
Aftershave

Female perfume

Almond

Nutmeg

Cedar

Cinnamon

. Lemon
. Aniseed
. Rose

Animal

. Wintergreen

Rosemary

. Chocolate
. Lavender
. Spices (mixed spice)

Whiskey

. Pine (brand name cleaner)
. Shoe polish

. Vinegar

. Peanuts (KP roasted)

. Rubber bands

. Cigarettes (ash)

. Acetone

. Beer

. Coffee (liquid)

. Johnsons baby powder

PCT/GB97/02651
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31. Pear drops

32. Mint

33. Bumnt toast

34. Cucumber

35. Methylated spirits

36. Orange

37. Apple

38. Garlic

39. Tobacco

40. Banana

41. Petrol

42. Salmon (tinned)
43. Bleach

44. Onion (chopped)
45. Saddle leather

Each odour was placed in a respective polystyrene cup and concealed with a crumpled

piece of aluminium foil placed inside the top of the cup.

For each subject the odours were allocated to a presentation condition and the condition
used for each odour was randomised from subject to subject except for the "control”

condition for which samples 37 to 45 were always used.

The 5 presentation conditions were:

1. Odour + name - the subject was presented with an odour to smell and at the same
time shown a card with the odour name written on it.

2. Odour only - the subject was presented only with the odour to smell.

3. Odour name only - the subject was shown a card with the odour name written on it and
given a blank or odour-free pot to smell.

4. Odour + suppression - headphones were placed over the subject’s ears and they were
played a tape on which digits were recited. The subjects were asked to repeat each digit
as it was played. At the same time the odours were presented for the subjects to smell.
This condition introduced a pure odour condition, eliminating the possibility of non-
perceptual, semantic encoding of the odours.

5. Control - subjects were not presented with these odours in the first phase of the

experiment.
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The order of presentation of the odours was randomised for each subject but all of the

"suppression” conditions were presented consecutively for practical reasons.

The experiment was carried out in two phases. In the first phase the odours were
presented in the various conditions as described above and in between each presentation
the subject was asked to write down the sample number and record his or her assessment
of the sample for pleasantness and familiarity on a 7 point scale. This task was included

as a distracter for the subjects.

After a break of 10 minutes, in the second phase of the experiment all of the odours were
presented to the subject in random order and the subject was asked to complete a
questionnaire indicating:

1. Had they smelt the odour in the first phase of the experiment (yes/no).

2. How confident were they that they had answered correctly (on a 7 point scale from
"guess/unsure” to "very confident").

3. The name of the odour.

At the same time, unknown to the subject, the time taken to answer question 1 was

recorded.

The experiment was carried out over 2 days during which a total of 14 subjects were

tested.

Details of results
1. Correct recognition responses (explicit test).

Average number of correct recognition responses:

Control 7.29
Odour + name 6.93
name only 6.36
odour only 5.93
odour + suppression 4.86

Paired comparison parametric T-test results
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odour + name > odour only t=2.25 |p=0.02 Sig
odour + name > odour + suppression [t = 3.03 | p = 0.004 | Sig
odour + name > name only t=107 |p=0.15 NS
odour + name < control t=-0.8 p = 0.22 NS

odour only > odour + suppression t=101 |p=0.066 |NS

odour only < name only t=-0.8 p = 0.21 NS
odour only < control t =-3.8 p = 0.0011 | Sig
odour + suppression < name only t=-2.24 | p=0.024 |Sig
odour + suppression < control t =-3.54 | p=0.0017 | Sig
name only < control t=-2.06 |p=0.029 |Sig

Little evidence for odour priming is shown in terms of significant differences between
conditions, but the order of the conditions is as might be predicted. In particular odour
+ name is better than name only, but the difference is not statistically significant. Also
there is evidence for name only priming, ie. odour, + name is better than odour only and
odour + suppression. The odd finding was the high performance on the control, ie not

previously presented odours. The explanation may lie in the participant variables.

2. Correct Identification (naming) responses (explicit test)

Average number of correct responses

odour + name 6.14
odour only 4.64
name only 4.14
odour + suppression 4.0

control 3.43
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Paired comparison parametric T-test
odour + name > odour only t=2.62 = 0.010 Sig
odour + name > odour + suppression [t = 3.85 p = 0.004 Sig
odour + name > name only t = 4.266 p = 0.00045 Sig
odour + name > control t=5.87 p = 0.0000273 | Sig
odour only > odour + suppression t=0.93 p = 0.18 Sig
odour only > name only t = 0.889 p=0.19 NS
odour only > control t = 2.406 p = 0.0158 Sig
odour + suppression < name only t = 0.245 p = 0.405 NS
odour + suppression > control t = 1.169 p=0.13 NS
name only > control t = 1.540 p = 0.07 NS

There is evidence for odour priming where odour + name is better than name only
(significant); odour + name is better than control (significant); odour only is better than

the control (significant); odour + suppression is better than control (not significant).

3. Confidence (implicit test)

If priming occurs we expect that confidence will be higher on correct responses when the
odour was previously presented and lower on incorrect responses (ie when getting it wrong

there is greater degree of doubt (an unconscious feeling of knowing that the response

might not be correct)).

3.1. Summary of confidence ratings for recognition when recognition was correct

(irrespective of naming response).
odour + name
odour only
odour + suppression
control

name only

5.69
5.585
5.379
4.83
4.28
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T-test pairwise comparison

odour + name > odour only NS

odour + name > odour + suppression |p = 0.057 NS
odour + name > name only p = 0.0011 Sig
odour + name > control p = 0.009 Sig
odour only > odour + suppression NS

odour only > name only p = 0.002 Sig
odour only > control p = 0.0089 Sig
odour + suppression > name only p = 0.0012 Sig
odour + suppression > control p = 0.072 NS
name only < control p = 0.08 NS

For odour + name subjects were more confident than for name only and control (both

significant). For odour only subjects were more confident than for name only and control

(both significant). For odour + suppression (ie. pure odour condition) confidence results

were better than for name only (significant) and better than for control (not significant but

marginal, p + 0.072).

3.1. Summary of confidence ratings for recognition when recognition was incorrect

(irrespective of naming response).

odour + name
odour + suppression
odour only

control

name only

2.84
3.54
3.83
4.41
4.79
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T-test pairwise comparison

odour + name < odour only p = 0.07 NS
odour + name < odour + suppression NS
odour + pame < name only p = 0.0027 Sig
odour + name < control p=0.0247 . Sig
odour only > odour + suppression NS
odour only < name only p = 0.068 NS
odour only < control NS
odour + suppression < name only p = 0.016 Sig
odour + suppression < control p = 0.058 NS

These results show the predicted pattern (almost). For odour + name subjects were less
confident than for name only and control (both significant) ie. "I’m saying I haven’t smelt
this one before but I'm not sure about it". For odour only subjects were less confident
than for name only (not significant but marginal, p = 0.068). For odour + suppression

(pure odour) subjects were less confident than for name only and control (both significant).

4. Response time (implicit test)
A similar pattern would be predicted as for the confidence test, but perhaps not as clear

cut, as subjects could be more variable. The results (below) show some evidence for this

effect.

4.1 Timings for recognition response when the response was correct irrespective of

naming response.

odour only 2.90
odour + name 3.04
odour + suppression | 3.44
control 3.69

name only 3.97
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T-test pairwise comparison
odour + name > odour only : NS
odour + name < odour + suppression p = 0.03 Sig
I‘idour + name < name only p = 0.005 Sig
ILodour + name < control p = 0.001 Sig
odour only < odour + suppression p = 0.017 Sig
odour only < name only p = 0.005 Sig
odour only < control p = 0.001 Sig
odour + suppression < name only p = 0.079 NS
odour + suppression < control p = 0.094 NS
|| name only > control NS

For odour + name response was faster than for name only and control (both significant).
For odour only response was faster than for name only and control (both significant). For
odour + suppression response was faster than for name only and control (not significantly

but p = 0.079 and 0.094, respectively).

4.2 Timings for recognition response when the response was incorrect irrespective

of naming response.

odour + name 4.86
odour only 4.27
odour + suppression 4.21
control 3.52

" name only 3.45
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" T-test pairwise comparison
odour + name > odour only NS
odour + name > odour + suppression NS
odour + name > name only p = 0.069 NS
odour + name > control NS
odour only > odour + suppression NS
odour only > name only p = 0.088 NS
odour only > control NS
odour + suppression > name only p = 0.036 Sig
odour + suppression > control p = 0.057 NS
name only < control NS

For odour + name response was slower than for name only and control (not significant
but p for name only is 0.069). For odour only response was slower than for control (non

significant but p = 0.057).

Conclusion

There is convergent evidence for odour priming particularly in implicit measures.

Example 2

In a second example, a series of odours were tested generally as described in example 1,
but with only a series of primary stimuli presented in the first phase of the experiment.
In the second phase, similar implicit memory tests were used to identify those odours for

which primary stimuli was demonstrated. This was used as a basis for odour selection.

” “" n “

Where the terms “comprise”, “comprises”, “comprised” or “comprising”
are used in this specification, they are to be interpreted as specifying the
presence of the stated features, integers, steps or components referred
to, but not to preclude the presence or addition of one or more other

feature, integer, step, component or group thereof.
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CLAIMS

1. A method of odour evaluation for evaluating an odour in relation to a target or
priming stimulus, comprising testing a subject by presenting the subject with one or more
odours under different conditions, at least some being in the presence of one or more
targets or priming stimuli; subsequently testing recognition of said one or more odours by
the subject and monitoring implicit odour memory; and evaluating the results of implicit

memory for odour/target combinations presented to the subject in the first stage of testing.
2. A method according to claim 1, wherein the target is visual or auditory in nature.

3. A method according to claim 2, wherein the target comprises one or more

photographs, drawings or other still images, a film or video sequence, or one or more

objects.

4. A method according to claim 2, wherein the target comprises spoken words, a

musical phrase or sequence, a sound effect, a conversation, animal sounds.

5. A method according to any one of the preceding claims, wherein the odour or

odours under test comprise fragrances or fragrance components.

6. A method according to any one of the preceding claims, wherein a plurality of
different subjects are tested, and the results of the tests analysed and combined to give

overall test results.
7. A method according to any one of the preceding claims, wherein implicit odour
memory is tested by monitoring speed of response and subject confidence of accuracy of

response in the subsequent step of odour recognition.

8. A method of odour selection for selecting an odour to match a particular target or
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priming stimulus, comprising evaluating a number of odour/target combinations by
the odour evaluation method of any one of the preceding claims, and selecting the
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odour/target combination or combinations indicated as having the greatest degree
of association.

9. A product perfumed with a fragrance comprising one or more odours
selected by the method of any one of claims 1 to 7 using the product or other
desired attribute as a target.

10. A method of making a fragrance matched to a particular target or
priming stimulus, comprising mixing one or more odours selected in relation to the

target by the method of any one of claims 1 to 7.

11.

product one or more odours selected by the method of any one of claims 1 to 7

A method of making a perfumed product, comprising mixing with the

using the product or other desired attribute as a target.

12. A method of odour evaluation for evaluating an odour in relation to a
target or priming stimulus, comprising testing a subject by presenting the subject
with one or more odours under different conditions, at least some being in the
presence of one or more targets or priming stimuli; subsequently testing
recognition of said one or more odours by the subject and monitoring implicit
odour memory; and evaluating the results of implicit memory for odour/target
combinations presented to the subject in the first stage of testing substantially as
herein described with reference to at least one of the accompanying Examples.

13.
selected by the method of any one of claims 1 to 7 using the product or other

A product perfumed with a fragrance comprising one or more odours

desired attribute as a target substantially as herein described with reference to at
least one of the accompanying Examples.

14. A method of making a fragrance matched to a particular target or

-priming stimulus, comprising mixing one or more odours selected in relation to the
PUS\‘E,f
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target by the method of any one of claims 1 to 7 substantially as herein described
with reference to at least one of the accompanying Examples.

15. A method of making a perfumed product, comprising mixing with the
5 product one or more odours selected by the method of any one of claims 1 to 7

using the product or other desired attribute as a target substantially as herein

described with reference to at least one of the accompanying Examples.

10 DATEDthis 9" dayof August, 2001.

QUEST INTERNATIONAL B.V.

By their Patent Attorneys:
CALLINAN LAWRIE
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