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Skin is the largest organ of the body and covers an area of up to two square meters. 

As the interface between the environment and the body, it is often exposed to 

environmental stressors, pathogens and xenobiotics. Depending on the severity and 

duration of exposure along with the genetic predisposition, the skin can react or be 

damaged to varying degrees. Among the well known visible effects to external 

influences, such as sunburn as a result of exposure to UV irradiation, one of the great 

enigmas remains the phenomenon of sensitive skin – a very prevalent skin condition. 

Various studies (Willis et al., 2001; Farage, 2010) indicate that over 50% of the 

Western population consider themselves to have sensitive skin - but what exactly is 

sensitive skin? A satisfactory definition of sensitive skin is still not available due to its 

many causes and the subjective nature associated with its complaints. The term 

“sensitive skin” is commonly used by individuals to describe a number of unpleasant 

sensations of varying intensity and usually transient in nature, e.g. tingling, burning, 

redness, dryness or skin tightness. Skin discomfort is often experienced after 

exposure to environmental insults (e.g. sun, cold, and wind), irritants or following the 

application of topical products. In this context, other terminology has also been 

proposed, e.g. subjective irritation, non-immunologic adverse skin reactions or self-

estimated enhanced skin sensitivity (Farage, 2010; Farage & Maibach 2006). 

 

Although the prevalence of sensitive skin was once thought to be largely due to 

psychosocial elements, it being fashionable und socially acceptable to have sensitive 

skin, recent studies confirm physiological origins. The lack of visible clinical findings, 

the reliance on self-diagnosis and the varying types of reactions, their intensities and 

causal agents have hampered the search for objective diagnostic methods. Based on 
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recent scientific literature, a number of different factors seem to play a role in 

sensitive skin, e.g: 1) subclinical irritation thresholds can be involved and sensitive 

skin is sometimes found to react more intensely to irritants; 2) increased cutaneous 

neurosensory responses can be of relevence; 3) decreased lipid content and/or 

hydration has been reported; and 4) a weakened skin barrier function and/or 

increased skin permeability, most likely constitute one of the main causes as 

sensitive skin is often associated with a high baseline transepidermal water loss 

(TEWL; Frage et al., 2010; Pinto et al., 2010). Table 1  gives a short overview of 

subjective and objective signs associated with sensitive skin and examples of test 

methods that can be used to assess them (Fluhr et al., 2011; Primavera & Beradesca, 

2004).  

 

Table 1:  Brief overview of signs of sensitive skin and methods (non-exhaustive) to 

assess it 

Subjective signs  Objective signs  Examples of methods  
Burning  Increased reactivity to 

irritants 
Patch tests, soap chamber tests 

Itching Hypersensitivity to topically 
applied substances 
(increased neurosensory 
activation) 

Use tests, lactic acid stinging 
tests, thermal tolerance tests, 
measurement of neuromediator 
levels 

Stinging 

Tightness Lower skin hydration status  Corneometry, visual assessments 
Tingling Susceptibility to skin 

redness 
Visual assessments, chromametry 

Methods: sensory 
perception tests; 
questionnaires 

Impaired barrier function; 
decreased barrier thickness 

TEWL measurements, ultrasonic 
measurements of skin thickness 

 

 

Although predominantly reported for the face, sensitive skin is not limited to the facial 

region. It can occur all over the body, e.g. torso, neck, hands and scalp (Saint-

Martory et al., 2008; Misery et al., 2008). A two-center French study was conducted 

with approximately 400 volunteers being enrolled in the study. Subjects were asked 

to complete questionnaires asking for demographic data, such as age, occupation, 

phototype and geographical origin, as well as for severity, localization and symptoms 

of sensitive skin and allergies. The most reported symptoms of skin sensitivity were 
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erythema (74%) and itch (61%). Although most respondents reported to have 

sensitive skin in the face (85.4%), hands (57.7%), scalp (36.2%), feet (34.2%), torso 

(23%) and neck (20.9%) were also affected body parts. Complaints were 

predominantly exacerbated by various factors such as sun, wind, stress and cold 

(Saint-Martory et al., 2008).  

 

Formulating for sensitive skin 

Not unexpectedly, one of the steadily growing demands of the cosmetic market is 

cosmetics targeted and developed for sensitive skin. Yet, developing solutions for 

sensitive skin presents considerable challenges for the formulator. One major 

problem is the subjective nature of sensitive skin which makes predicting the 

sensorial responses difficult. Another factor is effectively meeting the specific needs 

of sensitive skin. Wide-ranging expertise is therefore needed to develop new 

products that meet this growing market demand. Not only mild state-of-the art 

ingredients are important but also a high degree of know-how in formulation 

technology. Additionally, the latest industry developments and scientific discoveries 

need to be closely monitored as these also feed into product development processes. 

 

The first step when developing sensitive care formulations is to select and source 

appropriate ingredients. Once a formulation has been created, it then needs to be 

evaluated. The tests and methods used will depend on the type of skin sensitivity that 

is investigated and on the specific application. Sensations can be the result of 

hypersensitivity to a topically applied substance. Typical methods to test these 

reactions in human volunteers are use tests, lactic acid stinging tests, etc. Due to the 

subjective nature of the sensations, these tests need to include questionnaires. On 

the other hand, e.g. a feeling of tightness could also be caused by deficient levels of 

hydration the best ways to quantify this are through visual assessment and 

corneometry. Burning sensations and transient redness can sometimes be the result 

of increased reactivity to irritants. The irritation potential can be tested using patch 

testing and/or the soap chamber method. A disturbed skin barrier function is most 

likely one of the major factors involved, and this can be assessed by measuring 

transepidermal water loss (TEWL) (reviewed in Fluhr et al., 2011). 
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The formulations discussed below are good examples of sensitive care formulations 

developed for different needs. Examples of which tests can be used to evaluate 

suitability for sensitive skin are shown. To assess the skin irritation potential, all 

formulations were subjected to a tape-strip patch test. The compositions were also 

tested for their eye irritation potentials by conducting tests with a reconstructed tissue 

model. Performance-related tests were 

chosen to substantiate claims such as 

moisturizing or UV-protection via objective 

measurements. Due to the sensory responses 

involved in sensitive skin, evaluations via the 

consumer’s subjective opinion are important 

for the final acceptance of cosmetics. 

Therefore, in some cases, subjective 

evaluations based on questionnaires 

specifically developed for the product or use 

tests were incorporated into the test 

procedures.   

 

Soothing hair cleansing for sensitive scalps 

Sensitivity of the scalp is a common, but somewhat neglected problem as it is often 

insufficiently perceived as a manifestation of sensitive skin. In a recent study of over 

1,000 respondents in France, 44% declared that they had a sensitive scalp (Misery et 

al., 2008). Factors such as frequent washing, hair drying and exposure to irritants can 

increase the unpleasant sensations of redness involved and can leave the skin of the 

scalp feeling tight and itchy. Therefore, it is important to use products that can help to 

reduce sensitive scalp symptoms. 

 “Soothing Shampoo for Sensitive Scalps” (Fig. 1 ) is based on mild surfactant 

systems and makes use of a micronized lipid system. According to the results of a 

tape strip patch test, this shampoo has a low irritation potential indicating its suitability 

for sensitive skin. An in-use test was then carried out on a specific panel of 30 

individuals suffering from sensitive scalps. This four week study confirmed that the 

gentle formulation helps to reduce both the intensity and the frequency of scalp itch, 
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redness and tightness. The subjects also evaluated the performance of this 

shampoo. The majority found that it is easily distributed throughout the hair and 

lathers into a rich and creamy foam. After a thorough but mild hair wash, the 

shampoo is easy to rinse out and leaves hair feeling pleasant and ready to style (Fig. 

1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1:  “Soothing Shampoo for Sensitive Scalp” provides hair cleansing while 

contributing to keeping the scalp in good condition. 

 

A soft shower experience 

Body washes often contain surfactants that can interact with the skin and then cause 

irritation and dryness particularly when individuals have a predisposition to sensitive 

skin. While it is essential to effectively wash off impurities, undesired lipids and other 

surface particles, this must be achieved without overly disturbing the skin barrier 

function. Thus, body cleansing preparations for sensitive skin should be specifically 

formulated to offer mild and gentle cleansing while maintaining the skin’s natural 

hydration balance and barrier function. To meet these requirements “Soft Shower 

Sensation” is composed of mild surfactants and well selected personal care 

ingredients including a lipid layer enhancer (Fig. 2 ). The mildness of the formulation 

was confirmed by the outcome of a soap chamber test in which it was compared to a 
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commonly known market benchmark for sensitive skin. The results were comparable 

with respect to irritation potential and influence on skin barrier function, and 

demonstrated the formulation to be mild and gentle to the skin and skin barrier (Fig. 

2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  “Soft Shower Sensation” is a mild body wash which helps to keep the skin´s 

natural moisture balance and the barrier intact. 

 

 

Body lotion with a hydrobalancing effect 

Sensitive skin can occur on many different parts of the body including hands, feet, 

torso and back. Very often, sensitive skin is linked to a decrease in cutaneous skin 

barrier integrity and stratum corneum hydration. Skin roughness can occur and often 

even skin friction from clothing can increase itchiness and discomfort. Therefore, it is 

important to keep skin smooth and in good condition. “Hydrobalancing Body Lotion” 

was formulated using a mild emulsifier and selected emollients (Fig. 3) . Apart from a 

tape strip patch test, the formulation was evaluated for its 24 hour moisturizing 

properties and in a use test. The tape strip patch test confirmed a low irritation 

potential and the 24 h moisturizing effects were also verified. The use test was 

conducted with 20 individuals with high baseline TEWL levels, 16 of which had self-
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assessed sensitive skin. The lotion was applied twice daily for four weeks. The 

results confirmed that this body lotion significantly improves skin barrier function 

(TEWL) and skin hydration (corneometry) after four weeks of use. The subjective 

assessments revealed that this was also perceivable by the majority of the subjects. 

They reported that the lotion left their skin feeling softer, firmer, and smoother and 

also had a soothing effect (Fig. 3). 

 

 

 

 

Fig. 3: “Hydrobalancing Body Lotion” makes the skin feel pleasantly refreshed and 

well cared for. 

 

“All inclusive” UV protection 

Studies have revealed that 77% of the general population and 82% of the 

respondents with sensitive skin report exposure to the sun to cause irritation (Farage 

2008). Although sun is essential for life, too much solar irradiation can result in 

deleterious effects to the skin and its cells regardless of the skin type. Fair skin, 

especially types I – III, is more susceptible to sun damage and therefore needs even 

better protection. Ideally, sunscreens should be water resistant so that protection is 
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maintained even during swimming or sweating. “Ultra UV Defence Lotion SPF 50” 

was developed based on the new “switch oil phase” technology (Fig. 4) . The lotion is 

an O/W emulsion that transforms into W/O emulsion when applied to the skin. One 

advantage is that the emulsion feels light and is easy to distribute. A further favorable 

characteristic makes this emulsion type ideal for sun care: The formulation itself is 

able to provide immediate water resistance without additional water repellent agents. 

Both the SPF 50 and water resistance were confirmed in tests performed in 

accordance with COLIPA guidelines (2009) and the protection criteria for UV-A/UV-B 

balance were achieved. The formulation was also tested in a tape strip patch test.  

The low irritation potential indicates suitability for use on sensitive skin (Fig. 4). 

 

  

Fig. 4:  “Ultra UV Defence Lotion SPF 50” provides an overall protection without 

causing irritation. 

 

Well cared for sensitive skin 

Sensitive skin is a common condition, and one that is now accepted as a genuine 

dermatological problem of physiological origin. It has a significant impact on personal 

well-being. As a result, consumers are increasingly looking for products that help 

them to care for and soothe sensitive skin. Products designed in particular for 
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sensitive skin need appropriate ingredients and to be formulated accordingly. Their 

suitability for sensitive skin should be assessed using dermatological tests which 

allow the evaluation of endpoints associated with sensitive skin, e.g. skin barrier 

function, hydration and adverse sensorial effects. Dermatologically tested cosmetic 

products provide added value for both, the manufacturer and consumers, who now 

benefit from mild solutions that help to counter the stressors which cause reactions of 

sensitive skin to deliver soothing and effective skin care. 
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