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SOLUTION 1
Rapid sensory profiling 

methods, such as 

Check-All-That-Apply 

(CATA) surveys have 

been developed to 

bridge traditional 

consumer-based and 

expert-based 

approaches. 

MATERIALS

Ingredient (INCI name)

Steric-

stabilized O/W

Liquid crystal 

O/W
W/O

E1 E2 E3 E4 E5 E6

% (w/w)

O
il 

p
h
a
s
e Heptyl undecylenate 15 10 15 10 15 10

Olive oil - 5 - 5 - 5

E
m

u
ls

if
ie

rs

Polyglyceryl-10 stearate 5 5 - - - -

Cetyl alcohol 3 3 - - - -

Sorbitan stearate (and) Sorbityl laurate - - 4 4 - -

Polyglyceryl-10 hexaoleate (and) 

polyglyceryl-6 polyricinoleate
- - - - 1 1

Lauryl PEG-9 polydimethylsilcoxyethyl

dimethicone
- - - - 1 1

W
a
te

r 

p
h
a
s
e

Water 71 71 75 75 77 77

Propanediol 5 5 5 5 5 5

Propylene glycol (and) Diazolidinyl urea 

(and) Methyl paraben (and) Propyl paraben
1 1 1 1 1 1

METHODS
Subjective measurement
• 50 untrained consumers, CATA survey

• Statistical analysis: Skillings-Mack test, hierarchical cluster 

analysis, and multiple factor analysis

Instrumental measurements1

Rheology

• Discovery hybrid rheometer DHR-3 (TA Instruments, New 
Castle, DE), 40 mm 2°cone and plate geometry 

• Continuous flow testing and oscillatory measurements

Texture

• TA.XTPlus texture analyzer (Texture Technologies Corp., 

Hamilton, MA), TTC spreadability fixture

• Firmness, work of shear, stickiness, and adhesiveness 

• Trigger type ‘pre-travel’, 5 mm travel

Tribology

• Discovery hybrid rheometer DHR-3 (TA Instruments, New 

Castle, DE), ring on plate geometry

• 3M TransPore tape

Statistical analysis: Univariate Poisson regressions

SOLUTION 2
Texture analyzers, 

rheometers, and 

tribometers offer an 

objective, accessible, 

and affordable approach 

to characterize 
emulsions. 

THE TASK
The sales potential of cosmetic products is greatly influenced by sensory performance and skin feel. To 

meet consumers’ expectations, it is essential to evaluate consumers’ perception of products. 

OUR RESEARCH GOAL
To correlate the results from different instruments and reveal links between the instrumental measurements 
and sensory evaluation of six cosmetic emulsions.

The authors would like to thank the raw ingredient suppliers, including Inolex, Phoenix Chemical, 

ShinEtsu, DuPont Tate & Lyle, Ashland, Lonza and Croda, for donating the ingredients, and our study 
participants for their time and participation.
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● Active variables

▲Supplementary variables

Emulsifiers are the primary drivers of skin feel2,4Large discrimination of emulsions via terms2
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TEXTURE ANALYZER RESULTS

Sample
Firmness

Work of 

Shear
Stickiness Adhesiveness

g g.sec g g.sec

E1 32 ± 3 38 ± 5 -12 ± 1 -23 ± 3

E2 41 ± 2 49 ± 4 -15 ± 0 -24 ± 3

E3 11 ± 0 10 ± 1 -5 ± 0 -6 ± 5

E4 13 ± 1 13 ± 1 -6 ± 1 -11 ± 1

E5 4 ± 0 3 ± 0 -5 ± 0 0

E6 5 ± 0 4 ± 0 -5 ± 0 0

Measuring firmness and work of shear can reliably 

predict consumer perception of emulsions3
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Tribological evaluation detected differences among 

emulsions – droplet size could be factoring into this 

DROPLET SIZE (μm)

Sample Before homogenizing After homogenizing

E5 57 ± 13 25 ± 12

E6 60 ± 21 29 ± 11

Untrained consumers were able to find the similarities and differences that were engineered into the products. 

These similarities and differences were clearly visible in the instrumental measurements, which categorized 

the emulsions into three groups – as it was designed. The emulsifier had the dominant role in driving the 

sensory properties of the emulsions. 

We were able to find statistical relationships and provide quantitative information on the strength of the 

correlations between the sensory study results and texture-rheology results. In addition, the newly gained 

tribology results are comparable to the previous instrumental measurements and the sensory study results, 

which will allow us to identify previously unexplored links. 

The sensory study and instrumental analysis could categorize the six emulsions 
according to the emulsifier - and therefore emulsion type-, and also to the emollient. 


