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QHny) Designation: E 1207 — 87 (Reapproved 1997)

Standard Practice for
The Sensory Evaluation of Axillary Deodorancy

This standard is issued under the fixed designation E 1207; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope the scope of contact. Deodorant protection may be achieved by

1.1 This practice provides procedures which may be used i€S€ products through various modes of action. Antiperspi-
the design and analysis of studies to quantitatively assess tfi@nts achieve their primary efficacy by means of the action of
intensity of human axillary odor for the purpose of substanti-norganic salts on the eccrine gland production of sweat.
ating deodorant efficacy of personal care products. Antimicrobial agents achieve deodorancy by inhibiting the

1.2 This practice includes protocols for the selection androwth and activity of the microflora in the axillary vault thus
training of judges, selection of subjects, experimental desigr€ducing the microbial decomposition of sweat and the conse-
and statistical analysis. This practice is limited to assessment Uent production of body odor. Absorbents function either by
axillary odor by trained, second-party, judges. First-party or binding” avallable moisture or malodorous_ substances. Fra-
self-evaluation protocols are valid for selected sensory taskgrances are effective by altering the perception of malodor and
but may be less sensitive. increasing the degree of “pleasantness.” Other modes of

1.3 With respect to the source of axillary odor, three group$ontrol become important from time to time, representing
of secretory glands are present in the axillae which participatéhanges in the state-of-the-art in product development.
to a greater or lesser extent in its production—eccrine, apo- 1-5 The studies discussed herein are interpreted through the
crine, and sebaceous. Axillary odor has been primarily ascribedSe Of statistical tests of hypotheses. These hypotheses are
to the apocrine gland secretigh).2 Body odor intensity has usually of the form:
been correlated with the volume of the secretory portion of th@he Deodorant Efficacy of Treatment A
apocrine gland?2) and the density of the glands.

1.3.1 Apocrine glands are found primarily in the axillary 1.5.1 It should be noted that failure to reject this hypothesis
vault in conjunction with axillary hairg3). Pure apocrine at a specified level of significance does not prove the hypoth-
sweat is sterile and odorless and axillary odor results fronesis, but merely that the weight of evidence provided by the
degradation of apocrine sweat by resident skin bact@)a experiment is not sufficient to reject the hypothesis. This could
High bacterial populations are found in moist regions of theoccur because eithea) The hypothesis is close to truth and
body, especially in the axillae, providing the appropriategreat experimental power would be required to reject it)or

= The Deodorant Efficacy of Treatment B

environment for growth5). The experiment by design was low in power and, therefore,
1.3.2 Eccrine glands keep the axillae moist through therincapable of rejecting the hypothesis; even when it is far from
mally and emotionally induced secretiof&. true. This can occur due to design structure or low sample size.

1.3.3 The sebaceous glands excrete higher molecular weigfihese facts must be taken into consideration when interpreting
lipid materials which absorb and retain the volatile materialsstudy results.
resulting from bacterial actio7). The aerobic diphtheroids
are able to produce the typical acrid axillary odor and th
micrococcaceae produce an isovaleric acid-like odor when 2.1 ASTM Standards:
incubated with apocrine sweé). Therefore, the most unde-  E 253 Terminology Relating to Sensory Evaluation of Ma-
sirable component of axillary odor is caused by degradation of terials and Products
apocrine sweat by particular bacteria normally found in the .
axillary vault. 3. Terminology
1.4 Personal care products are sold and used primarily for 3.1 Definitions of Terms Specific to This Standard:
their ability to reduce the perception of body odor not only by 3.1.1 5-alpha-androst-16-en-3-one (delta!®(5-alpha)
the individual using the product but also by individuals within androsten-3-one) {gH,s0—CAS No. 18339-17-7—
component of axillary odor which has a “urinous” character
and results from the action of certain skin bacteria on apocrine
1 This practice is under the jurisdiction of ASTM Committee E-18 on Sensory secretion(9).

Evaluation of Materials and Products and is the direct responsibility of Subcom- _ _ 1A.AN.2. _ 6.
mittee E 18.07 on Personal Care and Household Evaluation. 3.1.2 5-alpha-androst-16-en-3-alpha-o{delta °(5-alpha)
Current edition approved Oct 30, 1987. Published February 1988.
2The boldface numbers in parentheses refer to the list of references at the endof ———————————
this standard. 2 Annual Book of ASTM Standardgol 15.07.
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androsten-3-alpha-ol) GH;,0—CAS No. 14152-27-3— which include deodorant and toilet soap bars, liquid bath soaps
component of axillary odor which has a “musky” character andand gels, deodorant sticks, antiperspirants, creams and lotions,
results from the action of certain skin bacteria on apocrinéody talcs, and aerosol and pump delivery deodorants, antiper-
secretion(9). spirants, and body colognes.

3.1.3 apocrine glané—a highly coiled tubular system found 5.3 Procedures of the type described herein may be used to
primarily in axillary epidermis. These glands continuouslyaid in the communication of efficacy within and between
produce and store apocrine sweat for later excretion onto theanufacturers and to the consumer through the various public
skin surface via hair follicles. The excretion is activated bycommunications media. Guidelines are suggested due to the

androgenic sympathetic stimuli such as pain or {d&). need to determine the relative or absolute performance of
3.1.4 deodorant efficacy-the effectiveness or treatment, or experimental materials or of commercial products.
both, of a product in reducing axillary malodor. 5.4 These procedures may be used by persons who have

3.1.5 eccrine gland—a simple unbranched tube with a familiarized themselves with these procedures and have had
terminal coil. These glands are found in the epidermis over therevious experience with sensory evaluation.
entire body surface. The glands are controlled by the auto- 5.5 This practice provides suggested procedures and is not
nomic nervous system and serve as an evaporative coolingeant to exclude alternate procedures which may be effec-
mechanism. Although heat is the primary stimulus, localizedively used to provide the same clinical result.
eccrine sweating can also occur as a result of emotional stre%s . . -
and other physiological stimu(B). . Subject Selection and Restrictions
3.1.6 IVA, isovaleric acid (3-methylbutanoic acid) C 6.1 Criteria for Selectior—The population should be de-
5H,40,; (CH5),CHCH ,COOH. CAS No. 503-74-2— fined and subjects selected from this population in a random,
component of axillary odor which has a “sweaty, acid” and unbiased manner according to the experimental design
character and results from the action of certain skin bacteria ogonsiderations defined in 8.10. If a test is being performed with
apocrine secretion. the product directed at a subset of the consuming population,
3.1.7 judges—those individuals previously screened andthe subjects should be selected from a population representa-
trained, whose purpose during a study is to detect odofive of the subset.
differences or evaluate intensity of axillary malodor. 6.1.1 The subjects should have a recognizable body odor
3.1.8 right-left imbalance—a condition of some subjects level when evaluated under the procedures given in this
who have one axilla with notably more intense odor than thepractice.
other axilla as determined from the control odor evaluation.  6.1.2 In situations where it is desirable to enhance test
3.1.9 sebaceous glaré-a gland closely related to the hair Sensitivity, the following criteria may be adopted:
follicle which produces sebum which combines with apocrine 6.1.2.1 Based on the control odor scores (see 8.3), subjects
secretion at the base of the follicle. Sebaceous glands are und&ho have low or extremely high odor should not be selected
androgen contro(6). for the test. Subjects may be considered as having a “high”
3.1.10 sequential analysis-a statistical technique which odor relative to a normal population if they develop an odor
may be used to screen potential judges for sensory acuity to$€ore in excess of 7.0 on a 10-point scale or 4.0 on a 5-point
specific stimulus. The judge is repeatedly tested until he or shecale. Likewise, subjects may be considered as having a “low”
passes or fails the test at a specified level of significght  odor relative to a normal population if they develop an odor
3.1.11 subjects—those individuals recruited to participate in score below 3.0 on a 10-point scale or 1.5 on a 5-point scale.
a study as sample carriers. A selection process which excludes “low” odor subjects or
3.1.12 trigeminal response-a sensation caused by stimula- “extremely high” odor subjects, or both, must be specified for
tion of the trigeminal nerve. The sensation is that of a physicagach test and depends upon the number of subjects required for

feeling, such as burning and tingling. the test and the relative odor scores of these subjects.
) 6.1.2.2 There should be no more than a small right-left odor
4. Summary of Practice imbalance between axillae of each subject. On the basis of a

4.1 The protocols described provide for the designation ofategory, or interval scale, the consensus of the task group was
panels of individuals suitably selected and trained to perfornihat the control odor score differential should not be greater
the functions of judges and subjects for the purpose ofhan 30 % of the overall scale (that is, 3.0 units on a 10-point
assessing deodorant efficacy. Details of specific procedures ageale or 1.5 units on a 5-point scale).
given in Appendix X1-Appendix X3. Deodorant products 6.1.2.3 Appendix X1 contains additional information on the
should be tested in a manner which maximizes test sensitivitpcceptance/rejection history of experimental subject popula-
while still reflecting normal consumer-use conditions. Ex-tions. A selection process which excludes approximately 20 %
amples are provided to assist the investigator in the design araf the lowest odor intensity individuals of a normal population

performance of test protocols. is generally recognized as appropriate.
o 6.1.3 Chronic medications such as antibiotics, steroids, etc.,
5. Significance and Use which may affect the test, should be restricted during all test

5.1 The procedures recommended in this practice can bghases as deemed appropriate by the sponsor.
used to clinically assess axillary deodorant efficacy of personal 6.1.4 In addition to the above restrictions it should be
care products. recognized that other factors which contribute to protocol
5.2 This practice is applicable to the product categorie®perating efficiency should be emphasized, including interest,
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cooperation, commitment, and punctuality of the subjects. 7.2 Judges employed for assessing body odor intensity

6.2 Subject RestrictionrsIn order to achieve appropriate should be screened for the following attributes:
experimental control, the following restrictions should be 7.2.1 Interest and availability;
imposed upon all subjects during the conditioning and test 7.2.2 Qualitative and quantitative olfactory discrimination
phases. ability;

6.2.1 Conditioning Phase-This period is often referred to 7.2.3 Ability to carry out basic sensory tasks, and compe-
as the “washout” period and is that portion of the protocoltency with the scale used, and
preceding the actual test phase. The duration of the condition- 7.2.4 Specific anosmias. While it is desirable to identify any
ing phase should be a minimum of 7 days. The conditioninglfactory deficit which a judge may have, there is experience
phase for antiperspirants shall be 17 days as defined by thehich indicates that specific anosmias may not detract from
FDA monograph on antiperspirantt2). accurate odor judgments. (See X2.6.3)

6.2.1.1 Subjects should use no antiperspirants, deodorants,7.3 Recommended procedures are presented in Appendix
antibiotic creams, antibacterial ointments, or any other cosX2 for the screening and selection af vivo deodorancy
metic products on the axillae. No antibacterial productsjudges.
including deodorant and medicated shampoos should be used.7.4 Judge Training— In addition to the following points,
Care should be taken not to expose the axillae to any medicatélde recommended procedures are given in Appendix X3 for the
product or product containing alcohol. training of in vivo deodorancy judges.

6.2.1.2 Subjects should use only the control cleansing 7.4.1 Judges should be exposed to the complete range of
agent(s) provided by the sponsor as instructed for persongjuantitative and qualitative malodor stimuli which they will

hygiene. later be asked to rate. This establishes the context in which
6.2.1.3 Swimming should be stopped at least 7 days prior toatings are to be assigned.
the test phase and during the entire test phase. 7.4.2 Judge Training for Category Scales

6.2.1.4 Subjects who normally shave their axillae should 7.4.2.1 After being introduced to the rating scale procedure,
shave using the control cleansing agent no less than 24 h prieither 0 to 5 or 0 to 10 category scales, judges should assign
to the control evaluation and abstain from shaving for theratings to the stimuli in an open discussion to obtain a
duration of the test. consensus rating for each stimulus.

6.2.1.5 Spicy foods, including garlic and onions should be 7.4.2.2 Judges should be drilled until the ratings they
restricted 24 h before the control evaluation and during the teshdependently assign match those obtained by consensus as
phase. closely as possible. Judges whose ratings disagree with the

6.2.2 Test Phase-In addition to the conditions detailed for consensus rating much more often than those of most other
the subjects during the conditioning phase, the followingjudges should be eliminated. The criteria for rejection of
restrictions are required of the subjects during the test phaséndividual judges must be developed in each laboratory.

6.2.2.1 Subjects should use no perfumed substances on the7.4.3 Judge Training for Magnitude Estimation
body such as perfume, after shave, lotions, bath oils, and 7.4.3.1 Given that the subjects have passed the screening
hairspray. criterion for magnitude estimation (see X2.6.6), a short drill in

6.2.2.2 Pre-laundered wearing apparel (see 8.6) may hile use of the scale for stimuli such as line length, circle sizes,
worn by each subject at the option of the test sponsor. Shirtweights, etc., according to the judge instructions given in
should be collected and laundered in accordance with 8.9.2.2 will provide a clear understanding of the rating task.
uniform laboratory procedure. 7.5 Judge Performance MonitorirgTrained judges should

6.2.2.3 If specified by the test sponsor, laundry additivede tested periodically to confirm their ability to discriminate
such as bleach, fabric softeners, etc., may be used on subject&rious odors and to rank odor levels. The procedure for

outer clothing. monitoring judge performance should be carried out at least
6.2.2.4 Subjects should minimize physical exertion such asnce a year. More frequent monitoring may be required if there
tennis and jogging. is some reason to suspect a judge’s olfactory acuity. (See

6.2.2.5 Subjects should refrain from the use of breath mintsx3.3).
toothpaste, mouth rinses and sprays, chewing gum, and froréo .
drinking coffee or tea at leds h prior to each evaluation. *- Test Design
Smoking should be restriale2 h prior to each evaluation and 8.1 Subject Enrolimert-A sufficient number of subjects
alcoholic beverage8 h before an evaluation. should be enrolled for the conditioning phase so that the
6.2.2.6 Subjects should not wash the axillae during the tegequired number of subjects complete the study. The number
week at home. Axillae should only be washed at the test site ignrolled will depend upon the history of the laboratory and the
accordance with a supervised wash procedure. Care should Beecific selection criteria for the test. In general, it is suggested
taken not to get the axillae wet during bathing or showering athat at least 20 % more subjects be recruited than will be

home. needed. Each subject should be informed of the responsibilities
_ o and obligations of the subjects, provided with a copy of the
7. Judge Selection and Training restrictions and advised of any regulations and consent appli-

7.1 General—The selection process should include thecable under the proposed good clinical practices and any
principles embodied in RgfL3). The judge’s task is to detect applicable regulations covering the obligations of sponsors/
differences and rate the intensity of perceived axillary odor. investigators.
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8.2 Conditioning Phase-Each subject should adhere to the 8.6.1.5 Unfragranced detergérghould be used in accor-
restrictions given in 6.2.1. Each subject should be providediance with the manufacturer’s recommended dosage.
with the appropriate control cleansing products for personal 8.6.1.6 Wearing apparel should be subjected to one full
hygiene at home during this phase which are to substitute fowvash cycle with unfragranced detergent and one full cycle
products normally used, such as liquid soap, bar soap, angithout detergent.
shampoo, or all three. These products should contain no 8.6.1.7 Dry apparel for 30 min on the permanent press cycle
antimicrobial ingredients and a minimum level of perfume orof an automatic clothes dryer, or as required to complete
no perfume. drying.

8.3 Control Odor Scores-This evaluation is conducted to 8:7 Product_AssignmeH%Tes'g products should be randomly.
determine baseline axillary odor scores for each subject f0|§155|gned to right and left aX'""’_‘ such that eaph product_ 1S
lowing a supervised control wash using the control cleansingppl'e.OI to an eqqal numbe_r of r_|ght and left axillae. Specific
product. The purpose is to uniformly condition the subjects’ xperimental delgns alr_e given in 8.10.
axillae prior to the control evaluation. Subjects may then be 8.8 Test Product Applicatian

. .~ 8.8.1 For deodorant sticks, creams and lotions, body talcs,
screened from the test if they have unacceptably low or hlgrglerosol and pump delivery deodorants and body colognes, the
odor or have an accentuated right-left imbalance (6.1.2.2). Th pump Y y gnes,

time int | bet th ol h and th irol | Sxillae should be cleansed prior to treatment using a control
IMe Intervar beween Ine control wash and the contro’ eva uE:Ieansing agent. It should be determined that such treatment
ation should be the same as the longest time interval betwe

L . X es not impart a residual odor or produce a false treatment
test product application and axillary odor evaluation. The SO08Rffect. Deodorant and toilet soaps and liquid bath soaps and
used for the control wash should be the same as the one us

; ) e . bis provide for normal axillary cleansing during the applica-
by the subject during the conditioning phase. The specifieg, process.

number of subjects will be selected on their control odor scores g g o || axillary treatments during the test phase should be

in accordance with the selection criteria detailed in 6.1. monitored by a test supervisor. The level of supervision
8.4 Post-Treatment Evaluation IntervaiThe post- depends upon the experience and number of subjects involved

treatment evaluation interval may range from 30 min to 48 hand the product tested.

or more. The specific interval will be based upon the expected 8.8.3 Specific recommendations for each product category

end-product use and the anticipated claim substantiation docapplication condition are given in Appendix X4.

mentation required. Frequently used post-treatment evaluation 8.9 Odor Assessment Rating Scales

intervals are 5, 8, 12, and 24 h. 8.9.1 Category Scaling of Axillary Odor

8.5 Duration of Test Period (Treatment Cycle Duratier) 8.9.1.1 Intro_duction— This _sec;tion Qescribes the use of
During the test phase of the study the subjects are treated wiffiRt€gory scaling as one subjective rating method for axillary
one or more designated test products and evaluated for odgtalodor measurement. Category scales are the oldest and most
level. Individual product test periods range from 1 to 21 daysfrequently used scaling methods for subjective evaluatllons.
depending upon the test objective, the test sensitivity desired,"€ Use of category scales for the measurement of axillary

the product formulation, and the expected end-product us palodor was reported in 19§14). The deodorancy judges for

conditions. Generally, 3 to 5 sequential test days will providet e studies by Whitehouse and Carterdiad® to 1Qpoint scale,

sufficient data to document performance claims. with “0 meaning no oc_jor, and “10" meaning extremely_ strong
i oL dies in which . odor. This section discusses background, applications and

8.6 Wearing Apparet- For studies in which wearing ap- qyistical considerations in using category scales for axillary
parel is to be controlled, shirts of uniform fiber content, eitheryyq, evaluations.
cotton or a cotton-polyester blend, but not nylon, should be g g1 Backgroune—Category scales applied to deodor-
used. Apparel style may be either T-shirts or dress shirts. Albycy testing consist of a series of consecutive numbers, each of
wearing apparel should be laundered immediately prior to US§hose values represent a “level of odor” Two common
using an unfragranced detergent base. Each subject should 8gegory scales applied in deodorancy testing are [0, 1, 2, 3, 4,
issued a fresh shirt after each product application to be worn af ¢ 7 '8, 9, 10] and [0, 1, 2, 3, 4, 5].
least through the first evaluation point. If successive evalua- g 9 1.3 Considerations which arise in the application of
tions are made between applications, the test sponsor shouldtegory scales to deodorancy testing include the following.
determine if the same shirt is to be worn, a fresh one to bgudges may tend to use only the low end or the high end of the
issued, or if the subjects are to be allowed to assume normatale, and not use the entire scale, thus skewing the distribu-

clothing habits. tion. There is often an inherent tendency on the part of some
8.6.1 The following protocol is suggested for pre-test launjudges not to use the endpoints of the scale. The distribution of
dry of wearing apparel: category scales is discrete in nature, where often the distribu-

8.6.1.1 When using a U.S. style top-loading machine seledion assumed by the statistical analyses applied is continuous.
the high fill level to provide approximately 21.25 gal of water. 1h€ psychological difference between two consecutive catego-
8.6.1.2 Wash cycle time should be 10 min ries may vary, depending upon their location in the scale.

8.6.1.3 Select a warm water wash cycle (180 5°F)
4 Standard Detergent 124, No. 8350, available fron the American Association of

followed by a cold water rlrlse CyCl?_’ . Textile Chemists and Colorists, P.O. Box 12214. Research Triangle Park, NC 27709,
8.6.1.4 Water hardness is not critical for this protocol. has been found satisfactory for this purpose.
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8.9.1.4 Application— Steps may be taken to diminish some similarly, always assigning a number whose ratio to your
of the difficulties encountered in the use of category scalesprevious rating reflects the ratio of the strength of the current
Training judges to use the entire scale can reduce problems afalodor to that of the previous malodor.”
skewness and tend to make judges more consistent with eachg.9.2.4 Using an arbitrary initial rating, the actual magni-

other in their evaluations. Having judges compare scoregfudes of the resulting data values are arbitrary. The only
during training sessions will also improve consistency. Asnon-arbitrary and, therefore, meaningful information is that
judges gain experience with a particular scale, they tend teonveyed by the ratios of the ratings of any given judge. The
mentally anchor the scores to particular odor levels. Anothestatistical analysis described for magnitude estimation in 8.11-
means of improving consistency is to train judges using3.16.1 uses only those ratios to calculate percent differences
calibrated samples of odor as reference points for each cagnd tests for statistical significance among the axillary regi-
egory. To reduce problems of discontinuity, it is advisable tomen. If desired, the arbitrary character of the rating magnitudes
use several judges (at least three) and take the averaged scofiggy be eliminated by calibrating each judge’s ratings to a
as the estimate of odor for a particular axilla. common modulus using standard dilutions of isovaleric acid
Note 1—It is generally recognized that judges find it difficult to Which are sniffed and rated at specific times during each study.
psychologically accommodate more than 10 or 11 points in a scale. Witalibration to a single modulus by this method or some other
scales consisting of a greater number of points, judges may stay in orie required if the researcher elects to enhance study precision
portion of the scale without using all points available, thereby reducingoy adjusting for the effects of initial malodor level as described
consistency and adding confusion to the evaluation process. Howevejg, 8.17.1.1, but is not necessary for any other purpose

scales consisting of a larger number of points reduce discontinuity in thﬁescribed in this document. Additional discussion of judge
data. Thus, a scale of approximately 10 intervals offers a good compro- )

mise between these two considerations. The problem of having consecgimmg in magnitude estimation has been reported elsewhere

tive scores represent consistent psychological differences across the ent -

scale may not be overcome by judge training. However, in practical terms, 8.9.2.5 Statistical Analysis of Magnitude Estimation Data
these slight distortions are not viewed to be a serious detriment to applyingjith Zero Ratings-The methods for statistical analysis are an
Statllzgcarlosir(;aelyafll‘sle:ﬁisc;?ct?o?ojgl‘?lteostl’llré gsgﬂzrt?;‘:%ftz:2’;%~raiitegg%(g)plication of conventional linear models (see 8.11) after each
scal : - -
which hF;S stood the test of Er?]e, and are widely held to be an appro);)riat?e tlng has been tranSformed_ by a _|09amhm (Se.e 8.16.2) WIFh
response variable to which statistical analysis can be applied. special treatment for zero ratings since the logarithm of zero is
undefined. The special treatment for zero ratings is described
by the following stepsa) Determine separately for each judge
H1e minimum non-zero rating, so that a potentially different

8.9.2 Magnitude Estimation Scaling of Axillary Odor
8.9.2.1 Introduction— This section describes the applica-

tion of magnitude estimation as one subjective rating method .” . o : g
. .minimum non-zero rating is obtained for each judds.
for the measurement of axillary malodor. The essence of thi A - ” .
alculate the “zero substitution values” for each judge as 0.6

g method it odor s sssin rumencl 180562 Sines the mimmum non-zero ratings, aosReplace al zeo
] way . ' any 9 ratings with the" zero substitution value” associated with the

the perceived ratio of malodor intensity of the two correspond- .

. . ) ; - udge who produced that rating.

ing axillae. Among the properties which make magnltude] y \ y

estimation either with or without fixed modulus appealing are; 8-9-2.6 The procedure given in 8.9.2.5 is suggested by

a) its extensive scientific validatiol5), b) justification for ~neuristic procedures for analysis of similar data arising in

expressing deodorant efficacy in terms of the traditional andanal_ytlcal chemlstry_. In_che_zmlcal assays a zero determlnatlo_n is

intuitive “percent odor reduction,” and) conformance with not interpreted as indicating that none of the material being

the models underlying parametric statistical methods (t-test@SSayed is present but merely that the amount present is
analysis of variance, regression, etc.). somewhere between zero and the limit of detection for the

8.9.2.2 Background for the Magnitude Estimation Rating 3SS&Y- For log transformed data, statistical analysis proceeds by

Task—In the magnitude estimation procedures generally def€Placing each zero measurement by a value which lies
scribed in the literaturd16) the rating assigned to the first _betwe_en zero and the limit of detection for the assay. Similarly,
stimulus (axilla) is arbitrary (see Note 2). in axillary malodor measurement, a zero rating does not

_ _ indicate that no malodorous material is present but merely that
Nore 2—The experimenter may, for example, allow each judge tothe amount present lies between zero and the threshold of
assign individual arbitrary starting values using the following instructions:detection for that judge. Statistical analysis proceeds by replac-

Rate the malodor of the first axilla. Give it a high number if you think it ing all zero ratings with non-zero values obtained by stefs
is strong. Give it a low number if you think it is weak. Don’t worry about 9 9 y

which number you choose, the first number that comes to mind is the be?tndc of 8.9.2.5.

one. 8.9.2.7 The substitution value given in stepf 8.9.2.5 was
8.9.2.3 The essential requirements of the magnitude estim&hosen based upon a computer simulation of the censored

tion method are achieved by giving the judges the followinglog-normal distribution over a wide range of conditions likely

instructions for the second stimulus and all subsequent stimullo occur in deodorant clinical studies, including up to 20 %

a) “Rate the malodor of this second axilla. If you think it is Zero ratings. It was shown to yield virtually unbiased results

twice as strong as the first, give it a number twice as high. IWwith a mean squared error generally less than 8 % higher

you think it is half as strong, give it a number half as high. If compared to results obtained by analysis of the uncensored

you think it is ten times as strong, give it a number ten timeglata(18).

as high,” andb) “Rate the malodor of all subsequent axillae 8.10 Experimental Design Consideratians
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8.10.1 Introduction to Relevant Experimental Designset  of left/right effects. Only the sum of the two effects may be
T,, T,, ... T, symbolizet deodorant treatments. These may estimated.
include: commercial products, experimental substances, pla- 8.10.6 Choice of Sample Size

cebo formulations, or a null treatment (an “untreated side”). ~ g.10.6.1 Backgroune—The choice of sample size is an
8.10.1.1 The three experimental designs commonly used ifnportant one, directly affecting the power and the cost of a

deodorant clinical tests are the Single Pair (1PR) Design, thewdy. The greater the sample, the more power achieved, and

Each versus Control (EVC) Design and the Round Robinhe greater the cost. Below are given some general guidelines

(RRB) Design. Examples of the treatment assignment for eacfyr choice of sample size in deodorancy studies. See @6fs

are shown in Table 1. . . o . (20), and(21) for technical discussions of sample size deter-
8.10.2 Single Pair (1PR) Designa-This design is applicable minations.

when only two treatments are compared. Each subject receivesg 19 .2 |n general, deodorancy studies will involve 30 to

eitherT; on the left axillg withT, on the right axilla orT, on g subjects per treatment pair, depending upon the analysis
thg IeftIW|thT 10N thg right. The assignment of treatments t0,aq and the power required. Depending upon the application,
axillae is random|zeq in such a way that each treatment appeags,e might require as few as 20 panelists for rough approxima-
an equal number of times on each axillae (or as near to an €quns, or as many as 100 or more panelists for studies involving
number of times as possible). N _ . many products and requiring high power. If the experimenter,
8.10.3 Each Versus Control (EVC) DesigrThis design is  pased on past experience, knows that the particular products
applicable when three or more treatments are to be compareging tested generally show large differences in efficacy, then a
and one of the treatments, symbolizedTpycan be singled out  gajier sample may be more cost effective. On the other hand,
as the control treatment. The remaining treatmeR{sT,, ... it he suspects that the products are quite close in deodorant
T,—1, are termed test treatments. Each subject receives ”é‘?ﬁcacy, then he will want to increase the sample size to

control treatment on one axilla and one of thel test  eppance the power of the study so that he will be more likely
treatments on the other axilla. Each test treatment is randomby) qetect the differences between the products, if in fact
assigned to an approximately equal number of subjects. Thﬁ,eaningfm differences exist (see 1.5).

assignment of treatments to the left and right axillae is random, 8.10.6.3 If the experimenter is testing more than two prod-

but_balanced so that e_ach treatment appears the(same numBg{S, and knows the approximate sample size (for the power
of times on the left as it appears on the right or as near to th

_ ) . quired) were he testing only two of these products, using the
same number of times as possible. A group of subjects all g ingle pair (LPR) design, the following gives the correct
whom receive the same pair of treatments (ignoring Iewrighgample size to use for botr{ the Each versus Control (EVC) and
assignment) is termed a cell. The EVC design rdscells. the Round Robin (RRB) design:

8.10.4 Round Robin (RRB) DesigaThe RRB design is |

i (@) Each Versus Control DesigaTo achieve the same

applicable when three or more treatments are to be compared* ™ . L ,
but none of them can be sinaled out as a control treatmenfrec's'on (standard deviation) in comparing each of several test
There aret (t-1)/2 possible gairin s of treatments (for featments with a single control that would be obtained by
examole. the three tFr)eatmentgl T 9 and T.. generate the comparing only one of those treatments with the control in a
3(3_15)/2’: 3 paird, T, T,T 5 ar’1’dT2'2|" o). In t?{egRRB design s?ngle pair design, requires that the experimenter use gsample
each of the (t-1)/2 possible pairs is randomly assigned to an>'%€ equal to _the number of test treatments (excluding the
approximately equal number of subiects. As in the Other(:ontrol) multiplied by the number of panelists he would use for

P y €q ) s tpe single pair study. If the experimenter would like to compare

designs, the assignment of treatments to the left and rlghegxch test product with another (as opposed to testing the test

axillae is random but balanced, so that each treatment aPPeAR duct with the single control) with the same precision as that

on the right the same number of times as on the left or as ne%btained in a sinale pair study. then he must use two times the
to the same number of times as possible. Clearly, there are gie p Y.

(t-1)/2 cells in a RRB design number of test treatments (excluding the control) times the

8.10.5 Order of Evaluatior—The order in which the judges nurlr;ber of ;()janellt?tS he V\{ould usi |n. thehsmgle par stu-d.y.
evaluate the subjects’ axillae, either left first then right or right () Rour:l Ro InfDESIQHTO obtain the same pl’e.CISIOYI‘:
first then left, is held constant throughout any study; thus, th@€tween all pairs of products in a round robin design that

effect of presentation order cannot be estimated independent O_UId be_ obtaineo! by testing two of thc_>se products in a single
air design requires that the experimenter use a sample

TABLE 1 Examples of Treatment Assignment for Three approximately equal to t(-1)” times the number of panelists
Deodorant Clinical Study Designs used in the single pair design, wheit is the total number of
Single Pair Each vs. Control Round Robin products being compared (see Appendix X5).

Subject Left Right Subject Left Right Subject Left Right 8.10.6.4 Determining sample size can be difficult, especially
1 T, T, 1 T, T, 1 T, T, in cases where no prior information about the products being
2 1A T 2 Ts T 2 Ts T tested is available. In this case, it is probably better to
: on : Lok : O over-estimate rather than under-estimate the sample size,
5 r T 5 n T 5 T T thereby achieving the power required (see Appendix X5).

6 nooT 6 L TIs 6 T2 L 8.11 Statistical Analysis of Deodorant Clinical Studies
7 Ts T, . . . L.
8 T T The following paragraphs describe the parametric statistical

analyses of deodorant clinical studies. These analyses require
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