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Abstract: This work is a bibliographical review of rosemary (Rosmarinus officinalis) that focuses on
the application of derivatives of this plant for cosmetic products, an application which has been
recognized and valued since Ancient Egyptian times. Rosemary is a plant of Mediterranean origin
that has been distributed throughout different areas of the world. It has many medicinal properties,
and its extracts have been used (mainly orally) in folk medicine. It belongs to the Labiatae family,
which contains several genera—such as Salvia, Lavandula, and Thymus—that are commonly used in
cosmetics, due to their high prevalence of antioxidant molecules. Rosemary is a perennial shrub
that grows in the wild or is cultivated. It has glandular hairs that emit fragrant volatile essential
oils (mainly monoterpenes) in response to drought conditions in the Mediterranean climate. It also
contains diterpenes such as carnosic acid and other polyphenolic molecules. Herein, the botanical and
ecological characteristics of the plant are discussed, as well as the main bioactive compounds found
in its volatile essential oil and in leaf extracts. Afterward, we review the applications of rosemary
in cosmetics, considering its preservative power, the kinds of products in which it is used, and its
toxicological safety, as well as its current uses or future applications in topical preparations, according
to recent and ongoing studies.

Keywords: antioxidants; cosmeceuticals; medicinal plants; pharmacology; rosemary; Rosmarinus
officinalis; skin care

1. Introduction

The World Health Organization defines health as a state of complete physical, mental, and social
well-being, and not as only the absence of illness. This definition has not changed since 1948 [1].
To achieve physical and mental well-being, it is necessary to prevent the occurrence of pathologies
and to promote anti-aging. Thus, caring for one’s personal appearance and using cosmetic products
are very important. This situation is not new, as humans have had a special interest in taking care of
the external appearance of the body since ancient times [2]. Recently, a work was published in which
an improvement in self-esteem was observed in Australian women voluntarily subjected to the daily
use of certain cosmetics [3]. In recent decades, the use of cosmetics has become a mass phenomenon
thanks to film, television, and, especially now, the use of social networks [4]. However, people not only
want to appear beautiful, but also want to use natural, healthy, and safe products. For this reason,
natural products such as plants are used as they are often considered non-toxic [5]. Consumers also
demand that personal care products must be of good quality, and are interested in the characteristics
of the products they are using, seeking scientific backing to guarantee the properties that appear on
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brand labels [5], even if those products do not have drug status [6]. Fortunately, the cosmetic industry
is aware of this, and is becoming more demanding with the products they make [7].

One of these plants is rosemary (Rosmarinus officinalis), a plant with medicinal properties [8],
of which extracts appear in the composition of hundreds of cosmetics. A Google search of the words
“Rosmarinus” and “cosmetics” returns approximately 2,390,000 results (as of August 2020). In this
search, it was observed that derivatives of rosemary are formulated in essential oils for massages and
aromatherapy, rosemary alcohol, gels, shampoos, soaps, rosemary water, cleansing milk, deodorant,
anti-wrinkle cream, aftershave lotion, hydrating facial cream, cream for the eye contour area, etc.

Since 2000, an average of 120 papers have been published per year dealing with various aspects
of rosemary [9]. The latest reviews demonstrate its phytochemical, biological, and nutritional
properties [9,10]; its anti-inflammatory power [11]; its power as a therapeutic and prophylactic
agent [12]; and its topical applications [13].

Taking this background into account, we present a review of Rosmarinus officinalis from a cosmetic
perspective, comprising the following sections: The history of the plant from an ethnomedicinal
and cosmetic point of view, its botanical aspects, its ecological aspects, including comments on
Mediterranean aromatic plants, its phytochemistry or secondary metabolites as well as their biological
activity, and the applications of the plant in cosmetics. We hope that at the end of this work,
cosmetic professionals will have a complete vision of this plant, and that when reading the label of
a Rosmarinus officinalis product, they will know its full trajectory, from its natural environment to its
presence in the formulations of cosmetic or cosmeceutical products.

2. Methodology

The Web of Science (WoS), Scopus, PubMed, and Wiley Online Library databases were used
for this bibliographical review. The keywords used were “Rosmarinus officinalis” and “cosmetics”,
appearing in the titles of the works or in the keywords. The data obtained included 140 results from
WoS, 95 from Scopus, 65 from PubMed, and 48 from Wiley, some of which were duplicated or did not
contain information relevant to this study. A total of 63 works were selected from these databases.
Almost all were written between the year 2000 and the present. This information was complemented
by another bibliography, consisting mainly of books, which are difficult to access online.

3. Results and Discussion

3.1. Historical Fragments Concerning the Use of Rosemary in Medicine and Cosmetics

Rosemary has been one of the best-known plants since ancient times. The Ancient Egyptians used
creams and oils for protection against high temperatures and desert heat. Rosemary was one of the
ingredients of these products, which were formulated together with other plant extracts such as myrrh,
thyme, marjoram, chamomile, and cedar [14]. Bouquets of rosemary were placed in the tombs of the
Egyptian pharaohs to perfume their journey to the underworld [15]. There is evidence from around
the year 220 BC of the introduction of rosemary in China [16].

Dioscorides (40–90 BC) named rosemary Libanotis coronaria (pre-Linnaean nomenclature),
in reference to its property of toning the fatigued body (through topical use) [17]. According to
De Materia Medica, a forerunner of modern pharmacopoeias, rosemary was used in aromatherapy to
perfume rooms and as an insecticide. The fathers of ancient medicine—namely, Hippocrates, Avicenna,
and Galen—used ointments of rosemary flowers and leaves macerated in olive oil to treat joint pain
and as a vulnerary to heal wounds [18].

Throughout the centuries, Rosmarinus spp. have been used in folk medicines as an antispasmodic,
diuretic, antiepileptic, carminative, renal colic, antirheumatic, and expectorant; as well as for diabetes,
dysmenorrhea, heart diseases, and for relieving respiratory disorders [19,20].

Rosemary was present at the beginning of modern cosmetics in Europe, dating back to the 14th
century in Montpellier (France), when the old Libanotis coronaria came to be referred to as the Queen of
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Hungary’s water or spirits of rosemary, a hydroalcoholic solution of the essence of rosemary used by
the Queen Consort of Hungary (1305–1380) [2].

Rosemary has had other remarkable appearances throughout history. In the great London plague
of 1665 (Yersinia pestis), the vapors of the plant were inhaled when traveling through infected areas.
During World War II, mixtures of rosemary leaves and juniper berries were burned in French hospitals
to kill germs [11].

Finally, it is worth noting that rosemary is the most frequently used plant in commercial cosmetics
in Egypt today, where there is an ancient tradition of using plants in cosmetics. Rosemary is followed in
popularity by Cinnamomum verum, Cocos nucifera, Olea europaea, Zingiber officinale, and Prunus dulcis [21].

3.2. Botany

Taxonomical position [22]:
Clade: Angiosperms
Order: Lamiales
Family: Lamiaceae or Labiatae
Genus: Rosmarinus
Number of species: Five
Accepted name: Rosmarinus officinalis L. (Salvia rosmarinus Scheid.)
Synonyms: 21 (R. angustifolius, R. latifolius, R. tenuifolius, etc.)
Common name (some European countries): Romero (Spanish), alecrim (Portuguese), rosemary

(English), rosmarin (French and German), rosmarino (Italian), and δενδρoλίβανo (Greek).
Commercial varieties: 22 different cultivars, the most common varieties being: “Arp”, “Hill1”

(synonymous “Hill Hardy”), “Albus”, “Bendenen Blue”, “Goodwin Creek”, “Herb Cottage”, “Logee’s
Light Blue”, “Jessup’s Upright”, “Russian River” and “Salem” [23]. Morales indicates that there are
more than 100 varieties in the world [24].

Brief description of the plant (adapted from the description of Rosmarinus officinalis in
Flora Ibérica [24]): Rosemary is an evergreen shrub up to 1.8 m tall, erect or procumbent. The leaves
(10–41 × 1–3 mm) are non-petiolate, of variable size in the same branch; they are strongly recurved
and are sharpened, with a linear or lanceolate shape. The upper surface is green and the underside is
whitish due to the presence of numerous hairs: glandular (capitate and peltate) and non-glandular
trichomes (Figure 1). Its flowers are small, arranged in short clusters, and they have a purple or white
bilabiate corolla (8.5–13.5 mm).
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Etymology [25]: In the Spanish translation of Dioscorides by Andrés de Laguna (1558), the words
Romarinus and romero appear, referring to rosemary. Later, botanists kept this name as Rosmarinus
hortensis angustiore folium, until Linnaeus, who was a doctor and collected much of the botanical
knowledge from antiquity, named it Rosmarinus officinalis in 1753. Phylogenetic studies have since
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suggested that rosemary in fact belongs to the genus Salvia, being called Salvia rosmarinus [26]. The word
Rosmarinus possibly comes from the Greek Rhopos (bush) and Myrinum (aromatic) [24]. The specific
epithet officinalis (given by Linnaeus) refers to the medicinal use of the plant.

Geographical distribution [24,27]: The plant is native to the Caucasus and to the Eastern
Mediterranean, although it has been introduced into many areas of the world since ancient times as
an ornamental species (e.g., the rest of Europe, Chile, and China). However, it is in countries with a
Mediterranean climate where it is most cultivated (Figure 2).
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Figure 2. Geographic distribution of Rosmarinus officinalis according to the Global Biodiversity
Information Facility (GBIF) [27]. For a better understanding of the graphic, see text. GBIF is an
international network and research infrastructure funded by the world’s governments, aimed at
providing anyone, anywhere, with open access to data about all types of life on Earth.

In Figure 2, no marks are shown in China, Pakistan, India, South Africa, etc. This does not
mean that rosemary is not found in these countries, but that it has not been registered in the Global
Biodiversity Information Facility (GBIF) database. It lives between 0 and 1600 m above sea level and is
indifferent to the type of soil. It does not grow well in very humid or very cold geographical areas.
Its flowering period takes place between the end of December and April in the Mediterranean region
(northern hemisphere).

Crop: Spain is the main producer of rosemary in the world for commercial purposes, followed
by France, Italy, and Tunisia [28]. Some regions of Asia, the United States, Mexico, and South Africa
also grow it. As it is a very small crop, there are no official reliable measurements of its quantity of
production. In 2005, the USA imported 109 tons of rosemary oil [29].

3.3. Ecology of Rosemary and Other Labiates in Mediterranean Forests

The Lamiaceae family has a cosmopolitan distribution, although it is especially represented in
geographical areas with a Mediterranean climate and in dry climates [30]. The Mediterranean climate
of southern Spain is characterized by high solar radiation, irregular rainfall throughout the year, and a
period of drought between May and September (summer in the northern hemisphere). During this
dry period, maximum daily temperatures frequently exceed 30 ◦C [31]. Plants must adapt to these
situations of water stress and high temperatures. Mediterranean plants make a large investment in
the biosynthesis of polyphenols, which are versatile compounds that help plants to adapt to harsh
environments. On those days with the highest solar radiation, many Mediterranean plants increase the
synthesis of flavonoids. These flavonoids have the function of sunscreens for the plants themselves [32].

Another resource that the Labiatae and other Mediterranean plants have is the ability to increase
their production of volatile essential oils. This is why the forest has a fragrant smell. Thomson et al. [33]
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attributed this property to the ability to attract pollinating insects. In the specific case of rosemary,
Olmos et al. [34] showed that in periods of water stress and temperature increase, the volatile essential
oils evaporate, the great secretory cavities of the glandular hairs become disorganized, and, therefore,
the temperature of the plant drops. This situation is reversible when conditions are normalized
(Figure 3).
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in Csb. Image courtesy of [34].

This is in agreement with the report of Tawik et al. [28]. The oil harvest is much higher in summer
than in winter: In summer, 12 arrobas (1 arroba = 11.5 kg) of plant material are needed to produce
around 1 kg of oil, whereas in winter, 20 arrobas are required.

Boix et al. [35] indicated that these essential oils are found in peltate hairs and, as can be
observed by gas chromatography–mass spectrometry analysis (GC–MS), are mostly monoterpenic
in nature. Meanwhile, Staudta et al. [36] argued that the synthesis of isoprene derivatives increases
with temperatures up to 40 ◦C and must be released because they do not accumulate in the plant.
These explanations help to understand the reason why the Labiatae family, and rosemary in particular,
produce a large quantity of phytochemicals [37], which are highly valued in cosmetics [38].

In the southern and eastern areas of Spain, rosemary is grown, together with other plants of the
Labiatae family (lavender (Lavandula), thyme (Thymus), oregano (Origanum), and sage (Salvia)) [39].
In this geographical area, there are also plants such as myrtle (Myrtus, eucalyptus family), “jaras”
(Cistus), mastic shrubs (Pistacia), and trees such as olive trees (Olea europaea), pine trees (Pinus), and wild
oaks (Quercus) (Figure 4). With these comments, we put rosemary in its ecological context, accompanied
by other plants that are currently being studied for their cosmetic applications [40–44].
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3.4. Rosemary Phytochemistry and Biological Activity

The bioactive compounds of rosemary—such as monoterpenes, diterpenes, and polyphenols—are
products obtained from plant materials by steam distillation or similar processes. The most used
classic extraction methods of essential oil are maceration, decoction, hydrodistillation, and solvent
extraction. Others, related to so-called green chemistry, are supercritical fluid extraction (SCF) and the
use of microwave and ultrasound methods [9,45].

Table 1 shows the most abundant bioactive molecules found in rosemary. It is only a summary,
since the final composition varies depending on the variety, origin, part of the plant, and the extraction
method. This will be discussed briefly later. The molecular structures are shown in Figure 5. According
to Andrade et al. [9], the most frequently studied molecules related to rosemary are volatile essential
oil (27%), carnosic acid (30%), rosmarinic acid (12%), and ursolic acid (6%).

Table 1. Main bioactive molecules in rosemary.

Main Monoterpenes
1,8-Cineole (eucalyptol), Camphor (ketone), α-pinene, Borneol, β-pinene,
Limonene y p-cymene, Verbenone (ketona), and Sesquiterpenes
(β-caryophyllene).

Main diterpenes Carnosic acid, carnosol, rosmarol, epirosmanol, isorosmanol, and rosmaridifenol.

Main triterpenes Oleanolic acid, ursolic acid, betulin, α-amyrin, and β-amyrin.

Flavonoids Luteolin, apigenin, genkwanin, diosmetin, hispidulin, 5-hidroxi-7,
4′-dimetoxi-flavone, and cirsimaritin.

Phenolic acids Caffeic acid, chlorogenic acid, and rosmarinic acid.
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There is a large body of scientific literature in which the chemical composition of rosemary is
discussed [9,11,15,23,37,46–48], and this is increasing as more sophisticated methods of analysis are
used to examine extracts [49]. In this work, we only study volatile essential oil (Rosmarini aetheroleum)
and the non-volatile part of the leaf extract (Rosmarini folium), which are the two forms collected in the
Royal Spanish Pharmacopoeia of 2015, which is equivalent to the current European Pharmacopoeia [8].

In plants, the final composition of the mixture of bioactive molecules varies depending on the
geographical origin, the part of the plant used, the stage of development at the time of harvest, and the
type of material used (dry leaves, green leaves, flowers, etc.) [15,35,45,46,50,51], as well as the type
of extraction. This seems obvious and is confirmed in many cultivated plants [52]. Because of this,
it would be convenient for the consumer to have access to this information on the product label,
to ensure good practices in the cosmetic industry. For example, in the composition of volatile essential
oils, the Royal Pharmacopoeia distinguishes the type of essential oils from Spain and those from
Morocco and Tunisia (Table 2). The type from Spain is richer in α-pinene, whereas that from Morocco
and Tunisia is richer in camphor.

In Serbia, it has been observed that the composition of the volatile fraction of rosemary changes
when the same plants are analyzed throughout the year. The authors reported that monoterpenes range
from 92.3% to 95.3%, especially the oxygenated ones (52.1–62%). They also reported six chemotypes
depending on the dominant molecule and another six intermediates for the same genotype [51].
Fiume et al. [49] confirmed that the amount of carnosol and carnosic acid present in the extract varies
with the method of extraction. The level of carnosol and carnosic acid found in a rosemary extract
prepared from a partially deodorized ethanol extract of rosemary is between 5% and 7%, whereas in an
extract prepared with supercritical carbon dioxide, the level increases up to 30%.



Cosmetics 2020, 7, 77 8 of 17

Table 2. Composition of volatile essential oils. Gas chromatographic analysis of Spanish-type
and Moroccan- and Tunisian-type rosemary oil (Spanish Royal Pharmacopoeia 2015 = European
Pharmacopoeia) [8].

Chemical Constituents Spanish Rosemary Oil % Moroccan and Tunisian Rosemary Oil %

α-pinene 18–26 9–14
camphene 8–12 2.5–6
β-pinene 2–6 4–9
β-myricene 1.5–5 1–2
limonene 2.5–5 1.5–4

cineole 16–20 38–55
p-cymene 1–2.2 0.8–2.5
camphor 13–21 5–15

bornil acetate 0.5–2.5 0.1–2.6
α-terpineol 1–3.5 5

borneol 2–4 1.5–15
verbenone 0.7–2.5 Max 0.4

In the essential oil of rosemary, we must distinguish between the volatile fraction and the
non-volatile leaf extract. By distillation, volatile chemical compounds, mono- and sesquiterpene
hydrocarbons, alcohols, ketones, and esters are obtained (Table 2). Other products are extracted by
solvents. In the volatile essential oil of rosemary, up to 150 different compounds have been found
(the frequently reported molecules are 1,8-cineole, α-pinene, and camphor), with most of them being
monoterpenes [11]. On the other hand, three different chemotypes can be differentiated: cineoliferum
(with a high percentage of 1,8-cineole), camforiferum (with more than 20% camphor), and verbenoniferum
(with more than 15% verbenone) [15,46].

Antioxidant properties have been attributed to volatile essential oils, as confirmed by
chemical methods such as those using 2,2-diphenyl-1-(2,4,6-trinitrophenyl) hydrazyl (DPPH) and
2,2’-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical scavenging tests [37]. In vivo,
these oils have protective effects on alloxan-induced hyperglycemia in rats, combatting hepatic and
renal oxidative stress. The same authors also evaluated the antioxidant activity of renal enzymes,
such as superoxide dismutase (SOD) and catalase (CAT), as well as DPPH radical scavenging activity.
These methods have been used by other authors to measure antioxidant activity in extracts from some
plants [53].

Volatile essential oils have also shown anti-inflammatory activity. Borges et al. [11] suggested
that the anti-inflammatory effect of volatile essential oils occurs primarily through inhibition of NF-κB
transcription and suppression of the arachidonic acid cascade. Their antifungal and bactericidal activity
has also been evaluated in vitro [54,55], which Senena et al. [56] attributed to α-pinene and, to a lesser
extent, β-pinene and 1.8 cineole. However, Hussain et al. [57] indicated that the main agent of the
bactericidal action of essential oil is 1.8 cineole. Chávez-González et al. [54] suggested that future
studies should be deepened on the bactericidal capacity of the volatile essential oil of rosemary as a
new resource for fighting infections, given the growing resistance to antibiotics.

Carnosic acid is unique to the Labiatae family. It was first isolated from Salvia officinalis and later
from rosemary. It is a diterpene that accumulates in the chloroplasts of the leaf. It is converted to
carsonol in the dry leaf, to which 90% of the antioxidant capacity of rosemary extracts is attributed [58].
Moreover, aside from its potential uses in cosmetics, the authors of [58] suggested that carnosic acid
has antiproliferative and anticancer properties. Carnosic acid is accompanied by other bioactive
molecules with great therapeutic potential, such as diterpenes (rosmarol), triterpenes (ursolic acid and
oleanolic acid), and polyphenols (flavonoids, rosmarinic acid, and phenolic acids). The latter have
high antioxidant activity and are skin protectors [59] (Table 1).

Lee et al. [38] carried out chemical and biological tests on different Lamiaceae extracts in 70%
acetone (Rosmarinus, Lavandula, Salvia, Ocimum, and Origanum). All of the extracts showed
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antioxidant effects in the DPPH test, with the extracts of Origanum and Lavandula being the most
effective by this method. Rosemary showed greater absorption power for UVA and UVB radiation,
and greater activity in an anti-Staphylococcus aureus test. These properties have to be taken into account
as a skin care product.

As can be seen, rosemary has good antioxidant potential, perhaps as a consequence of the
synergistic action of its bioactive molecules to neutralize reactive oxygen species (ROS) and lipid
peroxidation, which are responsible for cell damage and diseases such as diabetes, cancer, and
neurodegenerative diseases, including damage and premature aging of the skin. Calabrese et al. [60]
isolated a compound from the hydrophilic fraction of an aqueous extract of methanol and named
it Rosm1, and this biomolecule has been tested in human volunteers. It was concluded that Rosm1
has a strong antioxidant capacity to neutralize ROS, similar to vitamin E, and is able to inhibit lipid
peroxidation in the skin. Figure 6 shows a general scheme of the lipid peroxidation mechanism,
which has three stages: initiation, propagation, and termination.

Figure 6. Mechanism of lipid peroxidation. (A) Unsaturated lipid; (B) radical lipid; (C) lipid peroxyl
radical; (D) lipid peroxide.

Figure 7 shows the reaction mechanism of a phenolic compound in which the free (unpaired)
electrons of the oxidants are stabilized in the form of ketones. This reaction is not reversible and the
polyphenol is consumed [37].
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For a better understanding of the medicinal potential of rosemary, we recommend reading the
work of Oliveira et al. [12], in which the authors summarize the therapeutic and prophylactic capacity
that this plant has for different diseases, based on in vitro and in vivo studies.

3.5. Use of Rosemary in Food and Cosmetics, and Examples of Other Topical Actions

The phytochemical potential of both the essential oil and the extracts of the rosemary leaf are
exploited in the food, pharmaceutical, and cosmetic industries. The European Food Safety Authority
(EFSA) has considered rosemary extract a food additive since 2008 (EFSA-Q-2003-140) [61], because
it contains several compounds that have been proven to exert antioxidative functions. Since 2008,
the EFSA has revised this status several times, estimating higher safety margins in the use of this
additive [62]. The amount required depends on the type of food, and is the sum of carnosol and
carnosic acid content, these being the most powerful antioxidants in the extract [10]. These molecules
are also allowed as food additives in Japan and China, but have not achieved this status in the United
States [58].

In the production of cosmetics, the same possibility has been considered. Cosmetic products
deteriorate due to the oxidation of their fatty components by fungi and bacteria. The microorganisms
that represent the most frequently occurring microflora in cosmetic and food products are
the Gram-positive bacteria Bacillus subtilis, Staphylococcus epidermidis, and Staphylococcus aureus;
the Gram-negative bacteria Pseudomonas aeruginosa, Escherichia coli, and Salmonella abony; the yeasts
Saccharomyces cerevisiae and Candida albicans; the mold Aspergillus niger [63]. For this reason, for more
than two decades, trials have been carried out using extracts and essential oils of rosemary as bactericidal
and antifungal agents in cosmetic preparations [64]. Satyal et al. [65] reported the antimicrobial activity
and cytotoxicity of α-pinene, 1,8 cineole, camphene, β-myrcene, camphor, and borneol, which are
contained in rosemary oil. A moderate effect with the Gram-positive and Gram-negative group was
also demonstrated. Gauch et al. [66] observed the potent inhibitory and fungicidal activity of rosemary
essential oil against specific strains of Candida, which was verified in four strains of Candida (C. albicans,
C. dubliniensis, C. parapsilosis, and C. krusei).

All of these previous works aimed at demonstrating the effectiveness of rosemary not only as
a preservative in food, but also in cosmetics. As indicated in the introduction, consumers demand
products of a natural and safe origin. In the scientific literature, cases have been published in which
chemical preservatives—for example, parabens—were found to be topical inducers of breast cancer [67].
For this reason, plant preservatives have been studied, such as the commercial mixture of extracts of
Origanum vulgare, Rosmarinus officinalis, Lavandula officinalis, Cinnamomum zeylanicum, and Hidrastis
canadensis [67]. In addition, the use of essential oils as cosmetic ingredients has several advantages,
such as the improvement of the properties and the dermato-cosmetic presentation of a final product,
with a better commercial image. Pharmaceutical technology is working in this line; for example,
the studies of Khan et al. [68,69] and Sharif et al. [70] on human volunteers, in which skin aging
was treated with plant-based emulsions, microemulsions, and nanoformulations. In the case of
rosemary, its extracts act as potential stabilizers of a multiple emulsion (i.e., W/O/W) [71]. In addition,
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the microencapsulation of its essential oils protect said oils from degradation and evaporation and,
at the same time, subjects them to a controlled release [72]. The synthesis of terpolymeric capsules
containing the essential oil of Rosmarinus officinalis is also being worked on, with the aim of using it as
an antifungal component in cosmetics [73].

The European Commission defines a cosmetic as any substance or mixture intended to be put in
contact with the superficial parts of the human body (e.g., the epidermis, hair and capillary system,
nails, lips, and external genital organs) or with the teeth and oral mucous membranes, with the
exclusive or main purpose of cleaning them, perfuming them, modifying their appearance, protecting
them, keeping them in good condition, or correcting bodily odors. The difference between drugs and
cosmetics is that cosmetics are not intended to cure or diagnose a disease. Therefore, we must consider
rosemary as a cosmeceutical product [74]. Ávila-Sosa et al. [75] recommended its cutaneous use as
an adjunct in the relief of minor muscle and joint pain. Its dosage is based on tradition, using it for a
period of two weeks. They emphasized that the use of rosemary extract is not recommended for acute
skin diseases, high fever, serious infections, circulatory disorders, or heart failure.

Fiume et al. [49] found, in a study conducted in the United States, that rosemary can be observed
in 729 formulations. Its essential oil (usually used in fragrances) and leaf extract (as a skin conditioner)
were found to have 474 and 404 uses, respectively. These authors found that most cosmetic formulations
contain very low concentrations of ingredients derived from R. officinalis, often less than 0.1%. However,
they reported that R. officinalis leaf extract is used up to 10% in hand and body products and 3% in
formulations for eyeshadows, soaps, and detergents. Based on these results, the use of rosemary in
cosmetics is considered safe, although a case was reported of keratitis in a person who regularly ate
foods flavored with rosemary [76], and isolated cases of professional dermatitis in people who grew
rosemary have been reported [77,78].

Androgenic alopecia (AGA) is the most common type of baldness among the male population
(it also affects women to a lesser extent) and is due to the increased action of androgens on the scalp,
producing a decrease and atrophy of the hair follicle and resulting in hair loss. Much of this is due to
the action of dihydrotestosterone (DHT), which comes from the reduction of testosterone catalyzed by
5α-reductase (Figure 8) [79].
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Based on our experience of Spanish pharmacies, rosemary alcohol is sold and people demand it to
treat friction irritation and frictional alopecia; that is, there is a belief that rosemary prevents hair loss.
As a curious case, we include an interesting formula that appeared in a theoretical–practical guide for
pharmacists, doctors, and veterinarians in the year 1917 [80]:

For friction in alopecia:

Acetic acid 2–5 g
Rosemary tincture 25 g
Jarobardi tincture 25 g
Quinine tincture 25 g
Water 50–60 g
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These and more antecedents are the basis of the investigations addressing the anti-alopecia
properties of rosemary. Panahi et al. [81] treated two groups of volunteers suffering from AGA (n = 50)
for six months, one with rosemary oil and the other with minoxidil at 2%. The final result was an
improvement in the capillary count in the two cases without significant differences, but the rosemary
group reported less itchy scalps.

In a study by Murata et al. [79], hair growth in mice was enhanced with rosemary leaf extracts
(RO-ext) at topical doses of 2 mg/day/mouse. The mice were pre-treated with testosterone. The same
authors demonstrated that the hair regrowth was due to the inhibition of 5α-reductase induced by the
action of 12-methoxyrososic acid. In turn, they indicated that 12-methoxycarnosic acid plus rosemary
extract can inhibit the binding of DHT to the androgen receptors in the hair follicle.

According to a review by Dhariwala et al. [82], rosemary works by improving blood circulation
and vascularization, helping the regeneration of follicles with an effect similar to minoxidil, but with
the use of rosemary extract, better results were not obtained than with minoxidil in the treatment of
androgenic alopecia. Those authors also conducted a review of other plants that can be used in AGA:
saw palmetto (Serenoa repens), green tea (Camellia sinensis), pumpkin seed (Curcurbita pepo), grape seed
(Vitis vinifera), and licorice (Glycyrrhiza glabra).

To conclude, we will briefly comment on other studies that have been carried out with rosemary
derivatives in order to incorporate it into topical preparations, to achieve a good skin condition
and prevent diseases, specifically for melanoma [83], solar photoprotection [84,85], viruses [86],
dermatomycosis [87,88], cellulitis [89], and pain [90].

Nolkemper et al. [86] examined the antiviral activity of aqueous extracts of Labiatae species
against herpes simplex. Extracts of lemon balm (Melissa officinalis), peppermint (Mentha × piperita),
prunella (Prunella vulgaris), rosemary (Rosmarinus officinalis), sage (Salvia officinalis), and thyme (Thymus
vulgaris) were examined. Rosemary’s inhibitory activity against herpes simplex virus type 1 (HSV-1),
type 2 (HSV-2), and an acyclovir resistant strain of HSV-1 (ACV (res)) was tested in vitro in RC-37 cells.
All test compounds showed high antiviral activity against HSV-1, HSV-2, and ACV (res). To identify
the antiviral mode of action, the extracts were added to the virus cells at different stages of infection.
Both types of herpes virus, as well as ACV (res), were considerably neutralized after treatment with
the extracts before infection. These results indicate that the extracts affect HSV prior to adsorption but
have no effect on intracellular virus replication. Therefore, the extracts exert their antiviral effect on
free HSV and offer the opportunity to use them for topical therapeutic applications against recurrent
herpes infections.

Mikaeili et al. [87] prepared a culture medium with agar to examine the fungicidal activity of
the hydroalcoholic extract of rosemary in relation to Terbinafine. Microsporum canis and Trichophyton
tonsurans were grown. The rosemary extract showed an inhibitory capacity on the growth of
these dermatophytes, but this capacity was lower than the action of Terbinafine. Therefore,
Sepahvand et al. [88] considered the extracts of rosemary and other Labiatae as a method to combat
tinea, especially in countries with fewer resources to access conventional medicine.

Yimam et al. [89] conducted a double-blind trial with two groups of women with cellulite.
One group was given a botanical topical cream with extracts of three correctly standardized plants
(Rosmarinus officinalis, Annona squamosa, and Zanthoxylum clava-herculis) (cream UP1307). The other
group was given an active comparator. After eight weeks in the first group, there were significant
improvements in skin hydration, firmness, and elasticity.

To complete this list of the potential topical actions of rosemary, we point to the study of
Akbari et al. [90], in which a group of rats responded to pain earlier with diclofenac sodium when
formulated as a 1% rosemary scent gel, compared to diclofenac alone. The authors attributed the skin
absorption promoting effect to 1,8-cineole. The study also demonstrated the potentiating effect of 0.5%
and 1% rosemary essential oil on the percutaneous absorption of diclofenac.
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4. Conclusions

Rosmarinus officinalis (Labiatae) is an ancient plant considered to be medicinal in the European
Pharmacopoeia. Through the centuries, it has been used empirically for multiple diseases. In the last
few decades, in vitro, in vivo, and human trials have been carried out to establish scientific evidence
for the medicinal properties attributed to this plant. Many of its molecules have also been identified
thanks to new chemical tools. At least 150 molecules are known to be present in the volatile essential
oil and fewer in the non-volatile fraction, such as carnosic acid, ursolic acid, oleanolic acid, flavonoids,
and phenolic acids (rosmarinic acid). These molecules are precursors of plant derivatives with a high
antioxidant capacity. Rosemary is widely used in cosmetic preparations as a fragrance and as a skin
conditioner in safe concentrations. Rosemary preserves cosmetics from degradation and has great
potential to be used topically. It absorbs UV light well and is a bactericidal and antifungal agent.
Its anti-alopecia properties are also being studied. Thus far, it is only known that the benefits of this
plant are associated with the synergistic action of its molecules or through synergistic action with other
plant extracts. Further research may clarify its main bioactive molecules and their mechanism of action.
At this time, we consider this plant as a cosmeceutical product, which helps maintain skin homeostasis
and prevents the appearance of some skin diseases.
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