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INTRODUCTION 
 
Park Nicollet Contact Dermatitis Clinic (“PNCDC”) was asked by WEN By Chaz Dean, Inc. 
(“WCD”) to perform a clinical trial to assess the potential for a hair cleansing conditioner 
(HCC), WEN® by Chaz Dean (WCD®) Sweet Almond Mint Cleansing Conditioner, to cause 
contact dermatitis.  As primary investigator for the PNCDC, I was informed of the following: (i) 
numerous consumer complained, and  several lawsuits alleged, that the use of WCD® Sweet 
Almond Mint Cleansing Conditioner  caused hair loss to consumers; (ii) in some of the lawsuits, 
the plaintiffs asserted a theory that their hair loss was caused by contact dermatitis, which was 
triggered by using WCD® Sweet Almond Mint Cleansing Conditioner; and (iii) the plaintiffs 
asserting the contact dermatitis theory have not presented any scientific support for their theory 
except to say that WCD® Sweet Almond Mint Cleansing Conditioner contains 
Methylchloroisothiazolinone/ Methylisothiazolinone (MCI/MI), also known as KathonCG, a 
recognized allergen.  As a result of the assertion of this theory, WCD asked me to design a study 
to assess the potential for WCD® Sweet Almond Mint Cleansing Conditioner to cause contact 
dermatitis. 
 
As an initial part of this assessment, I analyzed 33 individual ingredients in WCD® Sweet 
Almond Mint Cleansing Conditioner for sensitization (which analysis is the subject of a separate 
report).  This analysis did not identify any obvious explanation for the consumer complaints or 
support for some of the plaintiffs’ contact dermatitis theory.1  This  review did identify the 
following ingredients in WCD® Sweet Almond Mint Cleansing Conditioner which are known 
human sensitizers:  Methylchloroisothiazolinone/ Methylisothiazolinone (MCI/MI),2 
stearamidopropyl dimethylamine (amidoamine),3 and botanical/fragrance ingredients.4  
However, the presence of these ingredients were thought unlikely to be the major cause of the 
consumer complaints and do not support the plaintiffs contact dermatitis theory because: (i) these 
ingredients are commonly used in numerous personal care products; (ii) previous studies 
identified in a literature search indicate that primary sensitization to these allergens via wash-off 
hair cleansing products (e.g. hair cleansers) is unlikely;5-6 and (iii) the concentrations of these 
ingredients in WCD® Sweet Almond Mint Cleansing Conditioner are at accepted levels.7-8   
 
Thereafter, I designed the following protocol for, and initiated a human study involving 200 
volunteers in a clinical trial to assess skin tolerability of WCD® Sweet Almond Mint Cleansing 
Conditioner as compared to 5 other hair cleansing products (HCPs).  The goal of the clinical trial 
was to assess how WCD® Sweet Almond Mint Cleansing Conditioner compared to other HCPs 
for causing contact dermatitis, which some plaintiffs’ counsel theorized caused their alleged hair 
loss.   
 
BACKGROUND 
 
Hair Cleansing Conditioners and WCD® Sweet Almond Mint Cleansing Conditioner  
 
According to the literature, traditional shampoos are formulated with harsh sulfates and 
detergents, such as sodium lauryl sulfate, which remove sebum, sweat, environmental debris, and 
styling product residue from the scalp and hair shaft.9  It has been reported that these traditional 
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3. treatment with systemic immunosuppressive drugs within 2 weeks of 
enrollment  

4. treatment with topical antibacterial, antimycotic, or immunosuppressive 
medications (including topical corticosteroids) on the forearms within 2 weeks of 
enrollment 

5. use of over-the-counter moisturizer to the forearms in the 3 days prior to 
protocol commencement 

6. previous positive patch test reaction to an ingredient present in any of the 6 
HCPs 

7. use of any other investigational agent in the 30 days prior to study 
commencement 

 
 
Repeat Open Application Tests (ROATs) 
 
Participants applied the 6 study products to 6 separate locations on the forearms (3 on the right 
and 3 on the left) using a standardized ROAT protocol.15, 16,18  Clinical assessments (global as 
well as component score grading) were performed at 0, 2, 4, and 5 weeks.  
 
ROAT Clinical Component Scoring*: This categorization was performed at each visit by a 
board-certified dermatologist investigator. Stopping point was a total score >6. Maximum total 
score of 10. 
 
 

 
Sign/symptom 

Score 
0 1 2 3 4 

Erythema None Slight redness 
(spotty or 
diffuse) 

Moderate and 
uniform 
redness 

Intense 
redness 

Fiery redness 

Scaling  None Fine scaling Moderate 
scaling 

Severe with 
large flakes 

N/A 

Fissuring None Fine cracks Single or 
multiple 
broader 
fissures 

Wide cracks 
with 
hemorrhage or 
weeping 

N/A 

*Based on Frosch and Kligman19   
 
ROAT Global Severity Score*:  This categorization was performed at each visit by a board-
certified dermatologist investigator. Stopping point was score >4. 

0 (Negative): No reaction 
1 (Doubtful): Very weak/slight erythema or scaling (spotty or diffuse) 
2 (Weak): Weak/slight erythema, scaling, edema, or roughness  
3 (Moderate): Moderate erythema, scaling, edema, or roughness or weak/slight erosions, 
vesicles or fissures 
4: (Strong): Strong erythema, scaling, edema, or roughness or clear erosions, vesicles or 
fissures 
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5: (Very Strong/caustic): As 4, with necrotic areas 
*Scoring of irritant reactions according to Loffler20  

 
The site of application for each product was randomized. Participants and investigators were 
blinded to these locations. 0.2ml of each product was applied to the premoistened, designated 
test site of approximately 3 cm2.  For the first two weeks, the products were left in place on the 
skin for 5 minutes before rinsing off with running water.  At the end of week 2, if the 
dermatologist investigator graded the total component score <5 and the global score <3, the 
application duration was increased to 10 minutes daily for weeks 3 and 4.  At the end of week 4, 
if the dermatologist investigator graded the total component score <5 and the global score <3, the 
application duration was increased to 15 minutes daily for week 5.  At any point, if the 
dermatologist investigator graded the total component score >6 or the global score >4, 
application of that specific study product was discontinued; duration escalation continued for all 
other study products not meeting these stopping criteria.  No other soaps, moisturizers, or topical 
products were allowed on the ventral forearms during the study period.   
 
Semi-Open Patch Tests (SOPTs) 
 
In addition to the above ROAT protocol, at week 4, SOPTs were performed using the standard 
methodology of Dooms-Goosens.17,21  Six 3 cm2 circles were drawn on the upper arms with a 
surgical marker and 0.2ml of each study product was applied to the randomized designated area 
to create a thin film, blotted, allowed to dry for 5 minutes, and then covered with Scanpor tape 
(Norgesplaster Alpharma AS, Vennesla, Norway). The tape was kept in place for 48 hours and 
then removed at home by the participant.  
 
The location of each product was randomized. Both participants and investigator were blinded to 
location of each product. These sites were graded at week 5 by the dermatologist investigator 
using a standardized patch test grading method.22  
 
Semi-Open Patch Test Interpretation: North American Contact Dermatitis Group Grading 
Method 

Negative (-) – normal skin 
Doubtful (?) – macular erythema only 
Mild (+) – erythema, infiltration, possibly papules 
Moderate (++) – edematous or vesicular  
Strong (+++) – spreading, bullous, ulcerative 
 

Study Products 
 
The six HCPs were packaged in identical 1ml capped oral-type tuberculin syringes (with no 
needles).  Each syringe was pre-labeled with the forearm location for application per 
randomization (3 locations on right, 3 locations on left).  Per standard clinical trial protocol, 
dispensing of study products was to insure enough product for application for the time between 
study visits. Three syringes for each product (total of 18 syringes) were dispensed at weeks 0 and 
2 (2 weeks between study visits) Two syringes for each product (total of 12 syringes) were 
dispensed at week 4 (1 week between study visits).   
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Treatment Assignment, Blinding and Randomization 
 
ROAT site allocation was determined by a computer-generated randomization log maintained by 
a non-blinded research assistant. After informed consent was obtained (and negative pregnancy 
test for women of childbearing potential), research personnel instructed the participant on how to 
perform the ROAT protocol and observed the first application. Written instructions were 
provided. The study products were applied daily and recorded in a patient diary. Participants 
were provided with written and oral instructions on completing the diary. The diary was 
evaluated at each visit and collected at the final visit. SOPT site allocation was determined by a 
computer-generated randomization log maintained by a non-blinded research assistant.   
 
Concomitant Therapy 
 
To avoid any confounding irritant exposures, participants were instructed to avoid use of 
prescription or nonprescription shampoos, cleansers, moisturizers, or any other topical 
medications to the forearms (during the entire study) and to the upper arms (for the final week of 
the study). Participants were able to use their normal shower/bath body cleansing product but 
were not allowed to apply these directly to the treatment areas (to avoid any confounding irritant 
exposures). Participants were able to shower/bathe throughout the study; during the first 48 hours 
of week 5 (when the SOPTs were covered with tape), participants showered/bathed with the tape 
in place. 
 
Interruption or Discontinuation of Treatment 
 
If the ROAT total component score reached >6 or the global score was >4 in a single test area 
(“stopping point”), application of that specific study product was discontinued per protocol. 
Participants were allowed to use 1% hydrocortisone cream or ointment, if desired, to that specific 
test site. Per protocol, duration escalation was continued at all other sites not meeting stopping 
criteria. 
 
Treatment Compliance and Photography 
 
Used and unused syringes were returned at each visit. Research assistants compared diary 
applications and used syringes for compliance. For additional documentation, photographs of the 
ROAT sites on forearms at were taken at weeks 2, 4, and 5 as well as the upper arm SOPT sites 
at week 5. 
 
 
 
 
Visits and Assessments 
 
Study week 0 

(Baseline) 
2 4 5 

Inclusion/Exclusion Criteria X    
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Informed Consent X    
History X    
Women of Childbearing Potential: 
Urine Pregnancy Test 

X    

Forearm ROAT Component Scoring  
(Erythema, Scaling, Fissuring)  

X X X X 

Forearm ROAT Global Severity 
Assessment 

X X X X 

Photography X X X X 
Interim History and Adverse Events  X X X 
Dispense Study Diary, Instructions, 
Witness First Application 

X    

Dispense Study Cleansers  X X X  
Collect Study Cleansers  X X X 
Diary Review  X X X 
Upper Arm Semi-Open Patch Test 
Application 

  X  

Upper Arm Semi-Open Patch Test 
Component Scoring (Erythema, 
Scaling, Fissuring) 

   X 

Upper Arm Semi-Open Patch Test 
Global Severity Assessment 

   X 

Diary Collection    X 
 
Outcome Measures 
 
Primary study outcome: (week 5 or earlier per protocol):  

• Intolerance – Defined as percentage of individuals with ROAT total component score >6 
or ROAT global score >4 

 
Secondary outcomes: 

• ROAT 
1. Maximum ROAT Scores for each clinical component  

• Erythema  
• Scaling  
• Fissuring 

2. Percentage of “any reaction” (ROAT component score >1) 
3. Maximum ROAT global scores 

• SOPT 
1. Maximum grade 
2. Percentage of > “doubtful”  

• Participant Characteristics 
1. Association of Fitzpatrick photoskin type23 with tolerability 
2. Association of atopy with tolerability 
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Safety Assessments 
 
Spontaneous reporting of local and systemic safety evaluations using the World Health 
Organization Scale were tabulated and categorized at each follow-up visit. Safety assessments 
consisted of monitoring and recording all adverse events, including serious adverse events. 
An adverse event was defined as any undesirable sign, symptom or medical condition occurring 
after starting study. This was intended to encompass all medical events during the trial. Medical 
conditions/diseases present before starting study treatment were only considered adverse events 
if they worsened after starting study treatment.  
 
A serious adverse event was defined as an undesirable sign, symptom or medical condition 
which: 1. was fatal or life-threatening, 2. resulted in required or prolonged hospitalization, 3. 
resulted in persistent or significant disability/incapacity, 4. constituted a congenital anomaly or a 
birth defect, 5. was medically significant, in that it jeopardized the subject and required medical 
or surgical intervention to prevent one of the outcomes listed above. 
 
Data Management and Statistical Methods   
 
Analysis utilized a standard intent to treat approach. The primary endpoint was “stopping point” 
(ROAT total component score >6 or global >4 at any time; yes/no). Secondary endpoints 
included “any reaction” (ROAT component score >1 at any time; yes/no) and SOPT grade > 
doubtful (yes/no). First, we summarized demographics and clinical variables by descriptive 
statistics: means and stand deviations for continuous variables and proportions for categorical 
variables. Chi-square tests were used to test associations of dichotomous endpoints with different 
cleanser products, atopy, and Fitzpatrick photoskin types.  
 
Power Calculation 
 
A sample size of 200 subjects was calculated to provide a 90% power for equivalency of WCD®  
Sweet Almond Mint Cleansing Conditioner and other study products using the dichotomous 
outcome “stopping point” (ROAT total component score >6 or global >4 at any time). This was 
based on the following assumptions: 1) an expected 30% of the non-atopics and 60% of atopics 
will reach “stopping point”; 2) enrollment of approximately 150 non-atopics and 50 atopics, and 
2) a non-inferiority margin of 20%. If the WCD® Sweet Almond Mint Cleansing Conditioner 
product was slightly worse (3%) than the others, the sample size of 200 subjects would provide 
80% power.  
  
 
Data Management and Quality Assurance 
 
Prior to the start of this study, the two board-certified dermatologist investigators correlated 
clinical scoring, thereby assuring consistency of clinical assessments. The same dermatologist 
performed ROAT clinical component scoring, ROAT global severity score assessments and 
SOPT scoring on a single patient, whenever possible.  In the event that the dermatologist for that 
patient was unavailable for the study visit, the other dermatologist completed the assessments.  
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Atopic dermatitis was not statically associated with an increased frequency of “any reaction” 
(ROAT component score >1 at any time) to any of the 6 study products; while the frequency of 
primary outcome measure (ROAT total component >6 or global score >4 at any time) was higher 
in individuals with atopic dermatitis as compared to those without (15.4% vs. 9.2%), this was not 
statistically significant. This may be due to small numbers of individuals with atopic dermatitis 
(n=13).   
 
When comparing individuals with atopy (atopic dermatitis, asthma, and/or hay fever) to those 
without, the frequencies of “any reaction” were higher for almost all study products in atopics 
but none were statistically significant.  however, was significantly more 
likely to be stopped (ROAT total component >6 or global score >4 at any time) in atopic 
individuals. These findings are not surprising due to the known barrier dysfunction and 
susceptibility to irritants in atopic dermatitis.31 

 
Photosensitivity Skin Type 
 
While several studies have compared skin responses to irritants in different races (Caucasian, 
Asian, Black) with conflicting results,33 less is known about specific Fitzpatrick photoskin types 
and irritation. In this study,  was more likely to have “any reaction” (ROAT 
component score of >1) in individuals with Fitzpatrick photoskin type I as compared to types II-
VI (61.0% vs 42.5%, approached statistical significance p=0.07).  was also 
more likely to be stopped (ROAT total component >6 or global score >4 at any time) in 
individuals with Fitzpatrick photoskin type I as compared to types II-VI (17.5% vs. 7.5%, 
approached statistical significance p=0.07). Comparisons of other Fitzpatrick photoskin types 
found only borderline associations of having “any reaction” (ROAT component score of >1) to 

 Shampoo in individuals with Fitzpatrick photoskin type I/II as compared to 
types III-VI (12.6% vs 4.0%, p=0.06).  
 
These findings are consistent with a French study of over 10,000 patients which found that fair 
skin type was associated with skin sensitivity.34 Similarly, separate studies of 44 Caucasian 
individuals35 and 23 females36 found significant correlations between low minimal erythema 
dose and greater response to irritants. Fitzpatrick photoskin type I was found to be associated 
with higher likelihood for irritation to sodium lauryl sulfate in 23 females. 
 
While previous studies have found statistically different rates of positive patch test reactions to 
specific allergens between black and white patients suspected of having ACD, the etiology of 
these differences is most likely culturally determined exposure patterns rather than genetic 
differences.37  
 
 
 
 
Limitations 
 
This study has several limitations. First, testing of multiple products on the scalp is logistically  
difficult; therefore we used the standard methodology of testing products on the flexor forearms. 
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• Skin irritation hazard assessment of the WCD® Sweet Almond Mint Cleansing 
Conditioner’s ingredients found that the irritation potential of the product was low and 
similar to other HCPs on the market.39  

• An evaluation of 30 ingredients in 3 separate WCD® HCCs (including the Product) 
using the National Library of Medicine’s Household Products Database and the 
Environmental Working Group’s Skin Deep Cosmetic Database found that more than 
20,000 personal care products (of the approximately 70,000 in the database) contained 
one or more of the ingredients, indicating wide use of these substances. 40  

• Six ingredients (behentrimonium methosulfate, dicetyldimonium chloride, 
methylchloroisothaizolinone, methylisothiazolinone, panthenol, and stearamidopropyl 
dimethylamine) in WCD® HCCs were evaluated using two in vitro tests. The OECD 
439 EpiDerm Skin Irritation Test (SIT) utilizes a reconstructed human epidermis to 
evaluate the irritation potential of a test article. The OECD 442C, Direct Peptide 
Reactivity Assay (DPRA) utilizes high-performance liquid chromatograph to evaluate 
test article-peptide reactivity to examine sensitization potential.41 These in vitro tests 
found minimal irritation and low peptide reactivity.42 

• Since 2006, a certified testing facility performed human repeat insult patch tests with a 
variety of WCD® products, including the Product, in over 2600 people.  Patches with 
WCD® products were occluded for 24 hours and reapplied 3 times per week for 3 
weeks. 10-14 days later, a retest patch was applied to previously unexposed test areas 
and evaluated at 48 and 96 hours later. Neither skin irritation nor sensitization was 
observed in any volunteer.43 

• A single-blind, randomized, controlled study of the WCD® Sweet Almond Mint 
Cleansing Conditioner  in 142 volunteers found no increased hair loss.44  

•  Review of the ingredients in WCD® Sweet Almond Mint Cleansing Conditioner did 
not identify any ingredients that significantly differ from other HCCs in likelihood of 
causing contact dermatitis.1  

 
The current clinical trial found no evidence that WCD® Sweet Almond Mint Cleansing 
Conditioner differs from 3 other HCCs in likelihood of causing contact dermatitis; WCD® Sweet 
Almond Mint Cleansing Conditioner was better tolerated than a widely used baby shampoo. 
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