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Abstract
The irritation of cosmetics and their ingredients on lips has mostly been estimated by using human lips. 
However, human tests are a heavy burden on subjects, making it difficult to evaluate multiple samples. 
Therefore, it was examined whether the HeLa-MTT assay, which is used as a substitution method for eye 
irritation test, could be used as a method for evaluating the irritation on lips.

Oils and waxes that are well used in lipsticks were selected as samples. For evaluating them, HeLa-MTT 
assay and human test were performed. The results were compared and a weak correlation was observed 
between the result from HeLa-MTT assay and the result from human test. This result suggests a possibility 
that a lip irritation from materials can be predicted by the HeLa-MTT assay.
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Introduction
Animal testing, human patch test and their 

alternatives are well known procedures in evaluating 
skin irritation for cosmetics and their ingredients. 
On the other hand, there are few methods to estimate 
irritation of cosmetics and their ingredients on 
mucous membrane of the lip, which is in junction 
with skin and mucous membrane, and most have been 
estimated by using human lip. However, human tests 
are a heavy burden to subjects, making it difficult to 
evaluate many samples.

In this study, we examined whether the HeLa-
MTT assay, an alternative method of the Draize eye 
irritation test (animal testing), could be used as a 
method of evaluating the irritation on the mucous 
membrane of lips. First, we performed HeLa-MTT 
assay, and for the sample which couldn't be evaluated 
by the assay, cytotoxicity assay using 3-dimentional 
epidermal model was performed. After that, human 
test was carried out. The results were compared 
with each other. In consequence, a possibility that a 
lip irritation from materials can be predicted by the 
HeLa-MTT assay was suggested.

Materials & methods
• Samples

Oils and waxes that are frequently used in lipsticks 
were tested.
• HeLa-MTT assay

HeLa-MTT assay was performed as previously 
described (Chiba K. et al., 1999). DMSO was used 
as dispersant, and only the samples with a good 
dispersion in Eagle's MEM medium were examined. 
For each sample, 4 exposure doses were tested 
(maximum dose was 0.5% (DMSO was 2%)), and 
the concentration score for 50% cell viability (50% 
effective concentration; EC50) was obtained. 
• Human test

Approximately 20 subjects were exposed to each 
sample for 2 consecutive days. 100% samples were 
applied twice a day (morning and noon) on their lips. 
The stimulus on lips was evaluated subjectively, and 
its occurrence rate was calculated. At the same time, 
the moisture content of the stratum corneum and 
water transpiration from lip were measured. However, 
only the subjective evaluation was adopted in this 
study since the two measurements above had no 
correlation with the subjective evaluation. 
• 3-dimensional cultured human epidermal model 
assay.

LabCyteTM (air-lift cultured for 5days) supplied by 
Japan Tissue Engineering Co. Ltd., Aichi, Japan was 
used. This model had few stratum corneum layers 
because it was air-lift cultured for only 5 days (shorter 
period than normal model). After samples were 
applied on the models at the concentration of 100%, 
they were cultured for 72 hours. The cytotoxicity 
of the samples was estimated by MTT assay, and 
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the viability of the model was calculated by being 
compared with non-treated model.

Results
In human test, the moisture content of the stratum 

corneum and the water transpiration from lip had no 
correlation with the subjective evaluation. Therefore 
the influences of samples on the lips were evaluated 
subjectively. As a result, pain, itching and dryness 
of the lips were observed. Fig. 1 shows the lips of 
the panelists who felt dryness on their lips. When 
compared with the "before" picture, the dryness of 
lips can be observed on both 1st and 2nd day pictures.

The relations between the result of HeLa-MTT 
assay and the result of human test are shown in Fig. 
2. There was a correlation between EC50 (HeLa-
MTT assay) and occurrence rate of dryness (human 
test) (c), although there was no correlation between 
EC50(HeLa-MTT assay) and the occurrence rate of 

pain or itching (human test) (a,b). 
The relations between the result of 3D epidermal 

model assay and the result of human test are shown 
in Fig. 3. There was no correlation between the 
viability after 72h (3D epidermal model assay) and 
the occurrence rate of pain or itching or dryness on 
lips (human test) (a,b,c). 

Discussion
A significant correlation between cytotoxicity 

(EC50) evaluated by HeLa-MTT assay and occurrence 
ra te of dryness obta ined by human tes t was 
observed, although there was no correlation between 
cytotoxicity (viability) evaluated by 3D epidermal 
model assay and occurrence rate of dryness obtained 
by human test. This shows that the difference between 
toxicity on single-layered cell and toxicity on multi-
layered cell may have a relation with the dryness on 
lips.

Additional physical parameter like permeability 
might be necessary for a better prediction of the dryness 
of the lips caused by cosmetics and their ingredients 
because there was a weak correlation between the result 
of HeLa-MTT assay (EC50) and human test (occurrence 
rate of dryness) (R=-0.610, p<0.05). In addition, it 
might be necessary to find an objective parameter that 
reflects subjective evaluations by human subjects, 
because subjective evaluations comparatively have a 
wide dispersion of data. 
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Fig. 1. Dried lips caused by sample

Fig. 2. The relation between the result of HeLa-MTT assay and 
the result of human test

Fig. 3. The relation between the result of 3D epidermal model 
assay and the result of human test

Table 1. Tested samples
Oils and waxes that are frequently used in lipsticks were selected as samples.


