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1. INTRODUCTION 
 

The recent evolution of digital cameras has brought a significant increase in the maximum digital 

resolution of the captured images, thus enabling its use for several analytical qualitative and quantitative 

purposes. From microscopy images’ study, in which complex algorithms resolve the image, separating 

objects by diameters and forms, phase studies, the analysis of digital images has been applied for 

cosmetic assessments, for example, in make-up (KORICHI, 2002) and hair (MCMULLEN, 2003). 

By using the digital photography tool it is possible to asses macroscopically the cosmetic effects 

visually observed on hair fibers. Therefore, it is an excellent standardized way of demonstrating the 

haircare products’ efficacy.  

The image analysis may be used to investigate several effects such as: volume, body, shape, frizz, 

curls definition, lengthening efficiency, straightening definition and effect, oxidative damage quantification, 

among others. 

 

2. OBJECTIVE 
 

This study aimed at assessing the effects on frizz reduction, by image analysis, after application of 

the test product supplied by the company BRAZILIAN SECRETS HAIR INDÚSTRIA E COMÉRCIO 

IMPORTAÇÃO E EXPORTAÇÃO DE COSMÉTICOS LTDA.. 

 

3. METHODOLOGY 
 

3.1. Product information supplied by the Sponsor 

Sample Code Product Name Tress (code) 

Control STANDARD SHAMPOO C1, C2, C3 

IPC.2015.0243 

ACTIVATOR - ARGIL CREAM 
SMOOTHING SOLUTION / 

ARGILA POWDER – WHITE 
ARGIL POWDER 

A1, A2, A3 

 
One sample of the product will be kept at IPclin

®
 during 2 months after the emission of the Study 

Report. 

 

3.2. Tresses Preparation 

6 virgin dark curly hair tresses were prepared, each one weighting 3 g and measuring 25 cm. The 

tresses were divided into 2 groups of 3 tresses for product application, according to item 3.1. 

The product application procedure is described on ANNEX 1. 
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After standardization and corresponding treatments, the tresses were kept at standardized 

environment at 85 ± 5% of relative humidity and 22 ± 2°C during the 24 hours of assay’s execution in a 

specific equipment, as described on the topic “digital images acquisition”. 

 

3.3. Digital images acquisition 

The tresses were positioned for photography in the internally developed equipment, composed by 

background illumination and chamber for environmental conditions’ control, as represented on Figure 1. 

 

 
Figure 1. Specific support for standardization of light, distance and environmental condition for 

image capture of hair tresses  

 

 

The digital camera is fixed in a tripod with constant height and distance in relation to the tresses. 

The background illumination aims at highlighting the contrast of the hair fibers.  

The equipment also allows the rotation of the tresses for image acquisition at previously 

established angles. For this study the adopted angles were 0°, 90°, 180° and 270°.The images at different 

angles on the same experimental time aim to compensate non uniform variations on the shape of the 

tress. The values of the parameters, when presented per tress, correspond to the average of the values 

obtained on these four angles. 

Images were registered on the initial time (t0 – baseline) and after 24 hours of products application 

(t24h). 
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3.4. Frizz assessment 

The image of the tress is submitted to filter and background flatness to improve contrast. Many 

operations based on erosion and dilation detect the loose hair fibers from the image and the area 

occupied by them.  

Figure 2 illustrates an image from a tress on the original format and after filtering for frizz 

measurement. 

 

Figure 2. Tresses on the original format and after filtering 

 

The image treatment evidences three parameters based on the occupied area: 

a) The blank region on the center of the image corresponds to the main tress body. The main tress 

body is composed by more adhered fibers and remains darker when contrasted with the enlightened 

background.  

b) The black region involving the tress body corresponds to the frizz area. The analysis algorithm 

detects the loose fibers of the tress and fulfills the whole area affected by those fibers with a dark color. 

c) Tress volume: is the sum of the white and black regions. The higher this value, the higher will be 

the perceived tress volume. 
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3.5. Statistical analysis 

SPSS 17.0 was used for the statistical analysis. A variance analysis comparing the values of the 

treated tresses with the same parameters for the control tresses (standard shampoo) was performed for 

each time separately. The alpha value of 5% was adopted as limit to declare difference between groups 

(p < 0.05). 

 

4. RESULTS 
 

Frizz results and statistical analysis are on ANNEX 2. The obtained images are on ANNEX 3. 

Graph 1 shows the results’ variation (delta) for frizz area with time. The delta is calculated for each 

treatment as the frizz difference between the tress’ frizz on the final and initial times. Positive delta values 

indicate frizz increase with time. Therefore, negative delta values indicate frizz reduction. 

We can observe by the graph that the delta value was positive for both treated and control tresses. 

However, the delta value was lower for the treated tresses compared with the control. This evidences the 

treatment efficacy.  

 
Graph 1. Frizz variation values’ results per treatment per time  

 

Graph 2 presents the absolute frizz values (frizz area) for the treated and control tresses at 

different times. We observed that the treated tresses obtained lower frizz values compared to the control 

tresses after 24 hours. This result demonstrates the treatment’s efficacy in frizz control. 
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Graph 2. Absolute frizz values per treatment per time 

  

The statistical analysis revealed that: 

 There was no significant difference between the frizz values obtained for the treated and 

control tresses on t0h. 

 There was statistically significant difference between the frizz values obtained for the 

treated and control tresses on t24h. 

When comparing the frizz alteration percentage with time between treatments we noted that: the 

control increased frizz by 136% after 24 hours; the treated tresses obtained an increase of 100% after 24 

hours. Therefore, when comparing the treatments we could verify that the combined use of the products 

ACTIVATOR - ARGIL CREAM SMOOTHING SOLUTION / ARGILA POWDER – WHITE ARGIL 

POWDER promoted frizz reduction of 36% after 24 hours. 
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5. CONCLUSION 

 

In the study entitled “ASSESSMENT OF THE FRIZZ REDUCTION MACRO VISUAL EFFECTS 

ON HAIR BY IMAGE ANALYSIS”, referring to the products ACTIVATOR - ARGIL CREAM SMOOTHING 

SOLUTION / ARGILA POWDER – WHITE ARGIL POWDER, code IPC.2015.0243, sent by the Sponsor 

BRAZILIAN SECRETS HAIR INDÚSTRIA E COMÉRCIO IMPORTAÇÃO E EXPORTAÇÃO DE 

COSMÉTICOS LTDA., we can conclude that: 

 

The treatment with the products ACTIVATOR - ARGIL CREAM SMOOTHING 

SOLUTION / ARGILA POWDER – WHITE ARGIL POWDER demonstrated 

statistically significant efficacy (p < 0,05) in frizz improvement for until 24 hours in 

relation to the control treatment (standard shampoo). 

The treatment with the products ACTIVATOR - ARGIL CREAM SMOOTHING 

SOLUTION / ARGILA POWDER – WHITE ARGIL POWDER promoted frizz 

improvement of 36% after 24 hours compared with the control treatment 

(standard shampoo). 

 

This report is intended solely for the Agência Nacional de Vigilância Sanitária do Ministério da 

and the internal company use BRAZILIAN SECRETS HAIR INDÚSTRIA E COMÉRCIO IMPORTAÇÃO 

E EXPORTAÇÃO DE COSMÉTICOS LTDA.. No information in this report may be disclosed in any 

communication media without the written permission of the author. 

 

NOTE 1: The result is referred to the received sample. 

NOTE 2: The sampling was performed by the study sponsor. 

NOTE 3: The partial reproduction of this Study Report is prohibited.  
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ANNEX 1 – TRESSES’ TREATMENT 

 

Mode of use informed by the Sponsor: 
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Mode of use: Control Treatment 

 Apply 0.5 mL of the STANDARD SHAMPOO / g hair; 

 Massage for 1 minute; 

 Rinse for 1 minute with flowing water (flow rate 0.5 L / min) 
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ANNEX 2 – RESULTS AND STATISTICAL ANALYSIS 

 
ANOVA 

  Sum of Squares df Mean Square F Sig. 

t0h Between Groups 11,523 1 11,523 1,279 ,270 

Within Groups 198,188 22 9,009   

Total 209,711 23    

t24h Between Groups 497,042 1 497,042 13,599 ,001 

Within Groups 804,075 22 36,549   

Total 1301,117 23    

 

Frizz Results (cm2) - IPC.2015.0243 

Tress / Angle 
Control Tresses Treated Tresses 

t0 t24h t0 t24h 

M1a 16.73 40.96 15.50 31.73 

M1b 18.36 46.25 15.24 35.22 

M1c 17.37 45.81 16.78 30.92 

M1d 17.94 43.52 14.89 35.15 

M2a 16.80 47.04 11.64 38.44 

M2b 15.26 48.31 12.45 39.12 

M2c 17.74 49.92 13.21 39.85 

M2d 17.03 48.55 12.76 40.02 

M3a 18.90 37.76 22.24 28.03 

M3b 19.26 35.57 20.36 27.63 

M3c 20.44 33.52 22.14 25.39 

M3d 19.57 30.25 21.56 26.74 

Average 17.9 42.3 16.6 33.2 

  

% variation with time   236%   200% 

% variation of the treated compared with control    -36% 

  

Delta   24.4   16.6 
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ANNEX 3 – TRESSES’ IMAGES 
TREATED TRESSES – T0 

    
 

TREATED TRESSES – T24h 
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CONTROL TRESSES – T0 

    
 

CONTROL TRESSES – T24h 

    
 


