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INTRODUCTION

Natural cosmetics are becoming more popular among 
the general public. They promote an approach that 
connects environmental preservation and health 
protection. As a result, consumers of that type of 
cosmetic seek products that may guarantee a genuinely 
natural effect.

The number of studies proving the benefits of natural 
ingredients in cosmetics for dermatologic and hair 
care and disease treatment has increased over the 
last two decades. Colloidal oatmeal, for instance, has 
been shown to improve the treatment of psoriasis, and 
aloe vera shows benefits in the treatment of atopic 
dermatitis. Because of their antioxidative properties, 
licorice, green tea, arbutin, soy, açai berry, turmeric, 
and pomegranate have been shown to help reduce 
hyperpigmentation [1].

Almonds

Trás-os-Montes, Portugal, is bounded on the west by 
the Minho province, on the south by Douro, on the east 
by the Douro River, and on the north by Spain. The 
almond tree is one of the most widely planted tree crops 
in the Trás-os-Montes region [2]. Parada, Casanova, 
Verdeal, and Pegarinhos are the most common 
varieties [3]. It is also a region with the most organic 
farmers, and the region’s climatic, topographic, and 
pedological differences favor agricultural diversity [4].

The Rosaceae family includes the almond tree. It is the 
oldest nut crop in southwest Asia and, therefrom, has 
spread to other areas and continents [5]. Hippocrates 
was the first to mention using almonds to treat colds 
and other phlegmatic disorders [6]. Almond cultivation 
spread in a narrow horizontal band westward through 
the Mediterranean Sea to Spain as a result of successive 
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Greek, Roman, and Arab invasions [5]. Almonds may 
be consumed as dried fruit or employed in baking and 
liquors. The almond shell is converted into biofuel [7].

Sweet almond oil is widely used in cosmetics, 
particularly in dry skin creams and anti-wrinkle and 
anti-aging products. It improves the skin’s radiance and 
fairness. It is present in over 280 cosmetic formulations 
at concentrations ranging from 1% to 50% [8]. It may 
be used to treat urticaria and wound healing when 
combined with white wine and honey [9]. Because it 
is suitable for all skin types, almond oil is one of the 
most popular oils used in aromatherapy and massage 
therapy. It promotes skin regeneration and elasticity 
due to high levels of vitamins E and K. [10]. An in vivo 
study in Drosophila melanogaster using the SMART 
and Comet assays revealed that almonds and almond 
shells have antigenotoxicological properties [11,12]. 
Antigenotoxicological properties have been linked to 
anti-aging properties [13,14].

This study presents a method for using almond 
shells as a cosmetic product that may be reproduced 
domestically.

MATERIALS AND METHODS

Chemicals

Glycerin (CAS: 56-81-5) and xanthan gum (CAS: 
11138-66-2) were purchased from PlenaNatura 
(Amadora, Portugal).

Cosgard (INCI: benzyl alcohol and dehydroacetic acid; 
CAS: 100-51-6/69-72-7/56-81-5/110-44-1), melissa 
hydrosol (INCI: melissa officinalis water; CAS: 84082-
61-1), and lemon essential oil (INCI: citrus limon peel 
oil; CAS: 8008-56-8/84929-31-7) were purchased from 
Aroma-Zone (Paris, France).

Equipment Cleaning and Disinfection

To reduce the risk of contamination, the equipment 
must be cleaned and disinfected. To do so, one needs 
a cleaning solution, denatured alcohol (70% alcohol by 
volume) in a spray bottle, boiled water, and clean rags.

The hair was tied back, and protective clothing was 
worn. The work surfaces were sprayed with alcohol after 
being cleaned with a cleaning solution. A single-use 
paper towel was used to dry the surfaces. Metal, silicone, 
and glass containers were disinfected and sterilized by 

boiling in water for twenty minutes and drying them 
with a single-use paper towel. Following that, each item 
was sprayed with alcohol, making sure it was contained 
in the containers and lids. A single-use paper towel was 
used to dry the items. Alcohol was sprayed on tools and 
non-heat-resistant plastic containers to ensure it reached 
the insides. The containers and tools were dried with air.

Almond Harvest and Preparation

Almonds (variety Pegarinhos) were chosen as natural 
ingredients in the Trás-os-Montes region and were 
obtained from an organic farmer in October 2022. The 
almond shells were separated from the almonds prior 
to the experiment. The almond shells were ground into 
powder (Fig. 1).

RECORDS

A traceability worksheet was created for each preparation 
(Table 1). This document was created in order to 
track the quantities and batches of each ingredient. 
In the event of a cutaneous reaction, it is beneficial 
to understand and research the irritant or allergenic 
component. The exact formulation is described in 
Table 2.
1. Xanthan gum, hydrosol, and glycerin were put in a 

recipient (Fig. 1a).
2. The preparation was mixed and left to rest for 

five minutes, then remixed until the xanthan 
gum dissolved completely and a dense gel formed 
(Fig. 1b).

3. Almond shells and Cosgard were added, and the 
preparation was mixed thoroughly (Fig. 1c).

4. Essential oil was added (Fig. 1d).
5. The preparation was transferred to a container (Fig. 1e).

Labelling

Following the cosmetic preparations, it is critical to 
label them in a reassuring manner. Conscientious 
labeling avoids confusion about the type of product and 
its use, secures cosmetics by clearly identifying their 
ingredients, and provides quick information on the date 
of manufacture and the shelf life of the preparation for 
use as directed. The following information should be 
included on the label:
1. Product name: The precise NAME of the preparation.
2. Composition: A list of all INGREDIENTS used in 

the formulation.
3. Date of manufacture and shelf life: The product’s 

DATE OF MANUFACTURE and EXPIRATION 
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DATE are calculated from the conservation period 
specified in the protocol. Light and heat should be 
kept away from the preparation.

4. Capacity: The label may be completed by indicating 
the container’s CAPACITY. If necessary, the specific 
type of USE, skin type, or special PRECAUTIONS 
for use may be specified.

RESULTS AND DISCUSSION

The term cosmetics, according to the European 
Regulation, refers to a product applied to the body to 
keep the skin, and thus the body, in good condition, 
to protect it from environmental influences and aging 
processes, to change its appearance, and to improve 
the smell of the body [15]. Natural, conventional, 

and organic cosmetics all have the same definition yet 
differ in some ways. Conventional cosmetics do not 
require the inclusion of certified natural and organic 
ingredients [16]. A natural cosmetic product must 
contain at least one ingredient derived from a natural 
substance obtained directly from a mineral or a plant, 
and it must not be produced synthetically. Organic 
ingredients may be present in small amounts in natural 
cosmetics. However, natural products are not always 
organic [17]. At least 95% of the ingredients in an 
organic cosmetic must be certified organic. These raw 
materials are derived from approved cultivation and 
extraction methods. They must be biodegradable and 
chemically as natural as possible. The remaining 5% of 
the formulation may be water, agricultural raw materials, 
or non-certified extracting agents approved for organic 
formulations [18]. This is why only natural and organic 
ingredients were chosen to prepare this formulation.

Glycerin has hygroscopic properties and is used in 
numerous skin moisturizing products as it appears to 
help alleviate dry skin problems by attracting water 
from the underlying layers.

Melissa hydrosol has soothing and calming properties, 
ideal for uncomfortable and itchy skin. It helps to prevent 
the appearance and reduce the signs of aging. It is a tonic 
that cares for damaged skin and tones sagging skin.

Xanthan gum is a polysaccharide commonly used 
for the stabilization and consolidation of cosmetic 
products.

Cosgard is a preservative that effectively preserves 
all preparations containing an aqueous phase. It is 

Table 2: Almond shell exfoliation gel formulation.
Phase Ingredient %
A Glycerin 2 
A Xanthan gum 3
A Melissa hydrosol 88
B Grounded almond shells 5
B Cosgard 1
C Lemon essential oil 1

Table 1: Example of a traceability worksheet.
Date                                                                      02.12.2021

Ingredient INCI Name Quantity Batch No.
Glycerine Glycerin 2 0012385 
Xanthan Gum Goma xantana 3 202009B-G05 
Melissa Hydrosol Melissa officinalis water 88 21HY0076/5 
Grounded almond 
shells 

Prunus Amygdalus Dulcis 
(Almond) Shell Powder

5 N/A

Cosgard Benzyl alcohol & 
dehydroacetic acid

1 22CG0226/2-
2273 

Lemon essential oil Citrus Limon Peel Oil 1 21HE0094/5 

Figure 1: Steps of the preparation. a) Ingredients; b) mixture of ingredients; c) addition of almond shells and Cosgard; d) addition of essential 
oil; e) final exfoliation gel.
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of synthetic origin yet is one of the few preservatives 
authorized by Ecocert and is widely employed in 
organic cosmetics.

Lemon essential oil provides purifying and tonic 
properties. Since lemon essential oil is phototoxic, we 
suggest using the distilled, furocoumarin-free form.

A certified organic farmer from the Trás-os-Montes 
region in Portugal provided the almonds.

The almond shell exfoliation gel may be applied 
to the entire body with a gentle rub. The product 
may be removed with a sponge, lukewarm water, 
or damp cotton. If well stored and manufactured 
in excellent condition, the product may last for up 
to one month.

CONCLUSION

Various societies, organizations, and digital influencers 
inform consumers on the advantages and benefits of 
using this type of product, addressing environmental, 
social, and ecological issues to make the population 
aware of environmental, social, and ecological concerns, 
as well as their own well-being.

The search for knowledge, acquisition, and use of 
natural and organic cosmetics is constantly growing, 
thus the topic is highly relevant, as is the interest in 
updating oneself and seeking accurate information to 
formulate organic and natural cosmetics.

Acknowledgments

The authors would like to thank Paula Santenico, an 
organic farmer, for providing the ingredients employed 
in this research.

Data Availability Statement

The data supporting this study’s findings are available 
on request from the corresponding author, SG.

Statement of Human and Animal Rights

All the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional and national) and with the 2008 revision of the 
Declaration of Helsinki of 1975.

REFERENCES
1. Fowler J, Woolery-Lloyd H, Waldorf  H, Saini R. Innovations in 

natural ingredients and their use in skin care. J Drugs Dermatol. 
2010;9:S72-81;quiz s82.

2. Centro Nacional de Competências dos Frutos Secos. Amêndoa. 
Estudo de Produção e Comercialização Nas Terras de Trás-Os-
Montes. CNCFS;2020.

3. Cordeiro V, Monteiro A. Almond growing in Trás-os-Montes region 
(Portugal). Acta Hortic. 2002;:161-5.

4. Gonçalves S, Gaivão I. Natural ingredients common in the Trás-
os-Montes region (Portugal) for use in the cosmetic industry: 
A review about chemical composition and antigenotoxic properties. 
Molecules. 2021;26:5255.

5. Ladizinsky G. On the origin of  almond. Genet Resour Crop 
Evol. 1999;46:143-7.

6. Albala K. Almonds along the silk road: The exchange and adaptation 
of  ideas from west to east. Petits Propos Culin. 2009;88:19-34.

7. Offeman RD, Holtman KM, Covello KM, Orts WJ. Almond hulls 
as a biofuels feedstock: Variations in carbohydrates by variety and 
location in California. Ind Crops Prod. 2014;54:109-14.

8. 4 Final Report on the Safety Assessment of  Sweet Almond Oil and 
Almond Meal. J Am Coll Toxicol. 1983;2:85-99.

9. Deuschle VCKN, Deuschle RAN, Bortoluzzi MR, Athayde ML. Physical 
chemistry evaluation of  stability, spreadability, in vitro antioxidant, and 
photo-protective capacities of  topical formulations containing Calendula 
officinalis L. leaf  extract. Braz J Pharm Sci. 2015;51:63-75.

10. Ngoc, Tran, Moon, Chae, Park, Lee. Recent trends of  sunscreen 
cosmetic: An update review. Cosmetics. 2019;6:64.

11. Gonçalves S, Gaivão I. Searching for antigenotoxic properties in natural 
ingredients common in the Trás-os-Montes region in Drosophila 
melanogaster for use in natural cosmetic formulation. 2022.

12. Gaivão I, Gonçalves S. Antigenotoxicity of  natural ingredients: An 
in vivo study in Drosophila melanogaster. 2022.

13. Izquierdo‐Vega J, Morales‐González J, SánchezGutiérrez M, 
et al. Evidence of  some natural products with antigenotoxic effects. 
Part 1: Fruits and polysaccharides. Nutrients. 2017;9:102.

14. Boran R. Investigations of  anti-aging potential of  Hypericum 
origanifolium Willd. for skincare formulations. Ind Crops Prod. 
2018;118:290-5.

15. Singh SK. Handbook on cosmetics (processes, formulae with testing 
methods). ASIA PACIFIC BUSINESS PRESS Inc.; 2010.

16. Romero V, Khury E, Aiello LM, Leonardi GR. Differences between 
organic and natural cosmetics: Clarifying literature for prescribers. 
Surg Cosmet Dermatol. 2018;10:188-93.

17. Fonseca-Santos B, Corrêa M, Chorilli M. Sustainability, natural and 
organic cosmetics: Consumer, products, efficacy, toxicological and 
regulatory considerations. Braz J Pharm Sci. 2015;51:17-26.

18. EUR-Lex - 31976L0768 - EN. Official Journal L 262, 27/09/1976 
P. 0169 - 0200; Greek special edition: Chapter 13 Volume 4 P. 0145 ; 
Spanish special edition: Chapter 15 Volume 1 P. 0206 ; Portuguese special 
edition Chapter 15 Volume 1 P. 0206 ; Finnish special edition: Chapter 13 
Volume 5 P. 0198 ; Swedish special edition: Chapter 13 Volume 5 P. 0198 ; 
Published 1997. Accessed November 9, 2020. https://eur-lex.europa.eu/
legal-content/EN/TXT/HTML/?uri=CELEX:31976L0768&from=EN

Copyright by Sara Gonçalves, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited.
Source of Support: This work was supported by the project UIDP/
CVT/00772/2020, funded by the Fundação para a Ciência e Tecnologia (FCT).
Conflict of Interest: The authors have no conflict of interest to declare.


