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Do-it-yourself (DIY) is a practice that has been increasing over 
the last few years, which a� ects many � elds, such as interior 
decorating, home insulation, jewelry manufacturing, furnitures, 

and, liquids for electronic cigarettes.1-3 Individuals can be motivated to 
make their own cosmetics for several reasons. First, the DIY approach in 
general, regardless of its purpose, is considered economical. In addition to 
this, making your own products can be a form of leisure4 that generates 
a feeling of pride in having created something useful for yourself.5 In the 
speci� c area of health products, there are also various other arguments, 
including the mistrust some people have in medical approaches, progress, 
and health professionals.6 The controversy was generated in 2004 after 
a publication on parabens has contributed greatly to this mistrust in the 
speci� c case of cosmetics.7 The suspicion then spread to the glycol ether 
family. It should be pointed out that this is a large family of molecules 
obtained by reacting ethylene oxide (e-series glycol ethers) or propylene 
oxide (p-series glycol ethers) with an alcohol. As several compounds 
in these two series, such as ethylene glycol monoethyl ether (EGEE), 
ethylene glycol monomethyl ether (EGME), and 2-methoxypropyl acetate 
(1PG2ME), for example, have been classi� ed as toxic for reproduction,8

this has caused confusion about other members. Therefore, although 
phenoxyethanol, which is used as a preservative, is considered safe,9 it 

has been classi� ed as a suspect ingredient. By-products of petroleum 
chemistry, such as para�  n, petroleum jelly, and liquid para�  n, are 
also suspect because some people consider them to be ingredients of 
concern. However, these products are made in such a way as to exclude 
substances like polycyclic hydrocarbons (PAHs), which are potentially 
carcinogenic, and to minimize mineral oil aromatic compounds (MOAHs). 
When they meet the requirements of the European Pharmacopoeia, these 
so-called “mineral” oils, and waxes do not pose a risk to users of cosmetic 
products containing them.10 At the same time, the popularity of essential 
oils continues to grow along with those wishing to produce their own 
cosmetics are attracted to recipes containing them.11-13 The purpose of this 
study was to analyze the composition of these products and to assess the 
risks of making them at home.

METHODS
Using a search engine such as Google and the keywords "homemade 

recipe" and "essential oils", we searched the internet for DIY cosmetics 
recipes. We analyzed the composition of the ones we found, which allowed 
us to examine and discuss the problems related to their dissemination and 
use.

Statistical analysis. Not all the samples in this study were normally 
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distributed which were checked using a Shapiro-
Wilk test. We used non-parametric methods to 
make the statistical comparisons in this study. 
A Kruskal-Wallis nonparametric test was used 
to determine whether there were statistically 
signi� cant di� erences between the medians of 
the data. The signi� cance level, or alpha, was 
set at 0.05 (5%). When a signi� cant di� erence 
was observed with this test, we used Dunn's test 
with Bonferroni adjustment to identify which of 
the samples were signi� cantly di� erent. These 
statistical comparison tests were carried out in R 
software, using RStudio.

RESULTS
We found 140 recipes, most of which 

are for facial care creams (Figure 1). We 
subdivided each major product category into 
subcategories (Table 1). Among the ingredients 
of these recipes, sixty di� erent essential oils 
from 23 distinct botanical families are listed. 
The essential oils most frequently found are 
those of lavender, tea tree, rosewood, carrot, 
grapefruit, lemon, and mint (Figure 2). The most 
represented botanical families are Rutaceae, 
Myrtaceae and Lamiaceae (Figure 3).

Results for facial, body, and hair care 
product recipes. Most of the recipes for 
facial care products are emulsions, hence the 
concomitant presence of water or hydrolates 
and fatty substances (butters and oils) (Figure 
4). There are also recipes with excipients 
consisting of mixtures of fatty substances (10 
recipes), yogurt, or fresh cream (Figure 4). 
One recipe for an anti-acne remedy consists of 
essential oils of rosemary, noble laurel, tea tree, 
and lavender, without any excipient to dilute 
this mixture.

As regards the recipes for body care products, 
the excipients are lipophilic ones (Figure 4), 
consisting of shea butter, various vegetable 
oils, or oily macerates, in which one or more 
essential oils are dispersed.

Finally, those hair care recipes for anti-hair 
loss products are mainly dispersions of essential 
oils in a vegetable oil or a mixture of vegetable 
oils. One exception is a recipe that combines 
cider vinegar, lemon juice, and rosemary 
essential oil.

The various essential oils found in the recipes 
for skin and hair care products are presented in 
Figure 5.

Results for hygiene product recipes.
Regarding facial hygiene products, DIYers can 

� nd recipes for micellar water and make-up 
removal milks and mousses (Figure 6).

Most body hygiene products for which we 
found recipes are aqueous soap solutions to 
which one or more essential oils are added. 
The choice of the essential oil to be used is 
sometimes left up to the person making the 
recipe (Figure 6).

Finally, the hair and scalp hygiene recipes 
were for liquid forms corresponding to 
milks containing both water and oil, or solid 
shampoos produced using sodium cocoyl 
isethionate.14,15

The various essential oils found in the hygiene 
product recipes are presented in Figure 7.

Results for deodorant recipes. The 
deodorant recipes analyzed are basically types 
of balm consisting of absorbent powders, such 
as clay or sodium bicarbonate, and essential oils 
dispersed in a mixture of hydrophobic excipients 
(Figure 6). The essential oils found in these 

deodorant recipes are presented in Figure 7.

DISCUSSION
General issues. A blog disseminates content 

written by its author, who, in most cases, is not 
an expert in the � eld they are writing about.16 

TABLE 2. Number of di� erent essential oils by type of 
product

PRODUCT CATEGORIES

NUMBER OF DIFFERENT 
ESSENTIAL OILS 

INCLUDED IN THE 
RECIPES STUDIED

Facial care products 1.41 ± 0.68
Body care products 2.15 ± 1.15

Hair care products 3.83 ± 1.04
Facial hygiene products 1.00 ± 0.00
Body hygiene products 1.12 ± 0.35

Deodorants 2.00 ± 1.41
Hair hygiene products 1.17 ± 0.41

TABLE 1. Di� erent uses of the products for which recipes were studied

PRODUCT CATEGORIES PRODUCT SUBCATEGORIES NUMBER OF RECIPES

Facial care products

Moisturizers 20
Products for oily skin 25

Anti-wrinkle/anti-ageing products 16
Products to give a "healthy glow" e� ect 2
Anti-dark spot products 3

Anti-redness products 2

Dark circle concealer products 2

Tinted creams 1
Lip care products 2

Body care products

Foot products 4

Hand products 1

Moisturizers 8

Firming products 1

Slimming products 3

Exfoliants 3

Anti-stretch mark products 1
Skin preparation products for tanning 1
After-sun products 1

Post-hair removal products 1

Products for the bust 1

Antipruritic products 1

Hair care products – 10

Hygiene products

Deodorants/antiperspirants 5

Facial hygiene 13
Body hygiene 7
Hair hygiene 6
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In the present case, the formulas of the recipes 
have not been validated by any specialist in 
cosmetic formulation and/or aromatherapy. 
Some recipes, such as those for acne treatment, 
are actually drugs as they are presented with 
therapeutic indications.

Problems with measures used for raw 
materials. Unlike the recipes for sunscreens, 
toothpastes, and eye cosmetics that we 
previously studied,17-19 the quantities of the 
various raw materials in the present recipes, 
apart from the essential oils, are mainly 
expressed in grams or milliliters. However, we 
still found some that are given in tablespoons 
or teaspoons, which in practice leads to total 
inaccuracy of the � nal concentrations of each 
ingredient. Indeed, spoons can vary greatly in 
shape, with capacities ranging from single to 
triple for tablespoons, for example.20 In a few 
very rare cases, the recipe does not specify any 
amounts for the di� erent ingredients in the 
recipe.

The amounts of essential oils in the recipes 
are given in drops which causes the dosage to 
� uctuate greatly. The people who make the 
recipes do not have a standardized dropper 
like the one described in the European 
Pharmacopoeia monograph 2.1.1, entitled 
Droppers, which stipulates that 20 drops of 
water have a mass of 1000 ± 50mg. The amount 
of essential oil to be added varies greatly, with 
occasionally extreme values like the 440 drops 
of mint essential oil required in a recipe for a 
facial care product. If we compare the recipes 
for the care products with those for the hygiene 
products (Figure 8), we can conclude that 
there is a statistically signi� cant di� erence in 
the number of drops required (p=4.75E-10). 
Dunn's statistical test enabled us to pick out 
a signi� cant di� erence between the recipes 
for hair hygiene products and those for the 
other four types of products for facial and 
body hygiene (Figure 9), as well as for facial 
care (Table 2). Also, the recipes for body care 
products are signi� cantly di� erent from the 
others (Figure 10) and contain more essential 
oils (Table 3).

Problems posed by essential oils. The 
di� erent recipes propose the addition of one 
or more essential oils. Among the di� erent 
recipes for facial care products, the di� erence 
in the number of di� erent essential oils is not 
signi� cant (p=0.635; Figure 9). On the contrary, 
there is a signi� cant di� erence (p=0.0026) FIGURE 2. Main essential oils found in the recipes studied

TABLE 3. Study of preservatives in the recipes analyzed

PRODUCT CATEGORIES TYPE OF PRESERVATIVE
NUMBER OF 

RECIPES

Facial care products

Antioxidant: Vitamin E 6
Antimicrobial: 0
Cosgard* 25
Isocide* 6

Body care products
Antioxidant: Vitamin E 4
Antimicrobial 0
Isocide* 2

Hair care products Antioxidant: Vitamin E 1

Facial hygiene products
Antioxidant: Vitamin E 2
Antimicrobial: 1
Cosgard* 0

Hair care products Antioxidant: Vitamin E 1

Deodorant Antioxidant: Vitamin E 1

*Benzyl alcohol and dehydroacetic acid

FIGURE 1. Di� erent categories of cosmetic products for which recipes were studied
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between the recipes for facial care and body 
care products (Figure 10).

One of the issues that these recipes pose 
is our lack of knowledge about the possible 
interactions of essential oils with each other 
and/or the excipient.

Moreover, the use of such recipes does not 
eliminate the risk of adverse e� ects. All the 
essential oils identi� ed during this study can 
cause contact allergies and allergic contact 
dermatitis21-25 or even photosensitization 
phenomena, which is a characteristic of citrus 
essential oils.26-28 Some recipe websites specify 
that essential oils without furocoumarins must 
be used. This is a wise recommendation, as it 
is known that these molecules are responsible 
for phototoxic and potentially carcinogenic 
e� ects.29

Problems with preservation of the 
� nished products. The recipes studied 
would not be expected to keep well. The only 
antioxidant mentioned is vitamin E. In addition, 
two antimicrobial preservatives are listed: 
Cosgard® and Isocide®, which correspond 
to aqueous solutions of benzyl alcohol and 
dehydroacetic acid (Table 3). Only a minority 
of the recipes contain such preservatives (24 of 
the recipes studied), while many contain water 
or hydrolates. Preservation, therefore, relies 
on essential oils known to be antimicrobial, 
which is indeed the case of the most frequent 
ones in the recipes studied.30-45 Studies show 
that the inclusion of essential oil(s) could allow 
a reduction in the concentration of certain 
preservatives such as 1,3-dimethylol-5,5-
dimethylhydantoin and 3-iodo-2-propynyl 
butylcarbamate (while maintaining the same 
e�  ciency) by adding lavender and tea tree 
essential oils to the medium at a concentration 
of 0.5% each.46 Therefore, it would appear 
that there is a synergy between essential oils 
and the preservatives authorized by European 
regulations. However, in the recipes studied, the 
situation is very di� erent insofar as preservation 
is based on only a single essential oil and, 
when the recipe speci� es only two drops for 
example, this is below 0.5%. It is also known 
that the oligotrophic nature of hydrosols and 
antimicrobial properties of their essential oils 
do not prevent microbiological spoilage.47

Consider the � ve most common essential 
oils found in the recipes studied. Lavendula 
angustifolia essential oil was demonstrated to 
have in-vitro activity against both antibiotic-

FIGURE 3. Di� erent botanical families of the essential oils found in the analyzed recipes.

FIGURE 4. Excipients in the recipes for facial, body, and hair care products.

FIGURE 5. Essential oils in the recipes of facial, body, and hair care products.
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resistant Staphylococcus aureus and Enterococcus 
faecalis at a concentration of less than 1%.48 Tea 
tree oil is an essential oil, steam-distilled from 
Melaleuca alternifolia. Terpinen-4-ol is a major 
component which exhibits strong antimicrobial. 
But it is necessary to use high concentration in 
order to observe an real e�  cacy. A study showed 
that tea tree oil used at a 10% concentration 
has e� ects comparable with those of topical 
mupirocin against the bacterium S. aureus.49

Antimicrobial activity against Cutibacterium 
acnes had a concentration-dependent e� ect 
with microbial growth inhibitory activity 
in all assays at 2% v/v.50 Essential oil of 
grapefruit rich in monoterpenes with the major 
component being d-limonene; it showed in 
vitro a strong antibacterial activity against 
Bacillus cereus, Enterococus faecalis, Escherichia 
coli, Klebsiella pneumoniae, Pseudococcus sp., 
Salmonella thyphimurium, Shigella � exneri, and 
Staphylococcus aureus, and a strong antifungal 
activity against Aspergillus niger, Candida 
albicans, Cladosporium cucumerinum, Penicillium 
sp.51 Rosewood essential oil rich in linalool has 
antifungal properties.52 It should be emphasized 
that although the antimicrobial activity is well 
established, the in-vivo e� ect is signi� cantly 
weaker compared to synthetic compounds.53

The same applies to the prevention of 
rancidi� cation. Only 15 recipes propose using 
vitamin E as an antioxidant, although many of 
the oils recommended, such as olive, avocado, 
or borage, are oxidizable.54-56 The lavender 
essential oil presented antioxidant activity. 
Nonetheless, when compared to the Trolox 
standard, a water-soluble analog of vitamin E, 
the results suggested that these antioxidant 
activities are considered low to moderate.57

Grapefruit essential oil has very poor antioxidant 
activity.58 The same applies to rosewood and 
carot essential oil.59,60 The best results are 
obtained with tea tree essential oil which would 
have a greater e�  ciency than those of BHT.61

Finally, no prior studies have allowed the 
expiration date of such preparations to be 
predicted.
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