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ABSTRACT

In this study, the ethanolic and aqueous extract of date pits was tested to prepare a natural
antibiotique cream. Initially, we studied the qualitative and quantitative chemical properties of
date pits: Qualitative showed that they contain polyphenols, alkaloids, flavonoids, flavonoids,
tannins, saponines, anthocyanins, and terpenoids. The quantity on polyphenols for the ethanolic
extract (105.146+22.68 mg EAG/g E), and the aqueous extract (77.66+£16.72 mg EAG/g E).
Flavonoid in the ethanolic extract (27.76+0.82 mg EQ/g E) and (26.37+0.63 mg EQ/g E) in the
aqueous extract. Hydrolyzable tannins in the ethanolic extract (133.44 £ 11.89 mg ETA/g E) and
in the aqueous extract (101.64 + 5.4 mg ETA/g E). Condensed Tannins (51.62 + 5.13 mg CE/g
E) of ethanolic dry extract to (24.80 £ 1.81 mg CE/g E) of aqueous dry extract. In addition, it
showed good antioxidant activity analyzed by two methods: Dpph and Frap .

The HPLC chromatography and antibacterial activity tests proved that the ethanolic extract
contained significant phenolic compounds and was able to fight bacteria. This extract was
combined with secondary compounds that include: Sesame oil and beeswax. The efficacy of the
cream was proven by its antibacterial activity. Pseudomonas aeruginosa (PA), Escherichia coli

(EC), Klebsiella pneumoniae (KP), Staphylococcus aureus (SA), and Bacillus subtilis (BS)).
Key Words: Phoenix dactylifera L , Date pits, Skin, Polyphenols, Flavonoids, Tannis, HPLC,

Antioxidant activity, Antibacterial activity .



RESUME

Dans cette étude, I'extrait éthanolique et aqueux de noyaux de dattes a été testé pour
préparer une creme antibiotique naturelle. Dans un premier temps, nous avons étudié les
propriétés chimiques qualitatives et quantitatives des noyaux de dattes : Les propriétés
qualitatives ont montré qu'ils contiennent des polyphénols, des alcaloides, des flavonoides, des
tanins, des saponines, des anthocyanes et des terpénoides. La quantité de polyphénols pour
I'extrait éthanolique (105,146+22,68 mg EAG/g E), et I'extrait aqueux (77,66+16,72 mg EAG/g
E). Flavonoides dans I'extrait éthanolique (27,76+0,82 mg EQ/g E) et (26,37+0,63 mg EQ/g E)
dans l'extrait aqueux. Tanins hydrolysables dans l'extrait éthanolique (133,44 + 11,89 mg
ETA/g E) et dans I'extrait aqueux (101,64 + 5,4 mg ETA/g E). Les tanins condensés (51,62 +
5,13 mg CE/g E) de I'extrait sec éthanolique a (24,80 + 1,81 mg CE/g E) de I'extrait sec aqueux.
En outre, il a montré une bonne activité antioxydante analysée par deux méthodes : Dpph et
Frap .

La chromatographie HPLC et les tests d'activité antibactérienne ont prouveé que I'extrait
éthanolique contenait des composés phénoliques significatifs et qu'il était capable de combattre
les bactéries. Cet extrait a été combiné avec des composés secondaires qui comprennent : L'huile
de sésame et la cire dabeille. L'efficacité de la creme a été prouvée par son activité
antibacterienne. Pseudomonas aeruginosa (PA), Escherichia coli (EC), Klebsiella pneumoniae
(KP), Staphylococcus aureus (SA), and Bacillus subtilis (BS)).

Mots clés : Phoenix dactylifera L, Noyaux de dattes, Peau, Polyphénols, Flavonoides,
Tanin, HPLC, Activité Antioxydante, Activité Antibactérienne.
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LIST OF ABBREVIATION

BS: Bacillus subtilis

DP: date pits

DPPH: 2, 2; diphenyl-I-picryhrazyl
EE: ethanolic extract

EA: aqueous extract

EAG: gallic acid equivalent

EQ: Quercetin equivalent

EAT: tannic acid equivalent

EC: catechin equivalent

EC50: half maximale effective concentration
EC: Escherichia coli

GN : Gentamicin positive control
KP : Klebsiella pneumoniae

IC50: 50% inhibitory concentration
PA: Pseudomonas aeruginosa

SA : Staphylococcus aureus

SD : Standard Deviation (Ecart Type).
% : Percentage

UV : Ultraviolet

TFC : Total Flavonoids content
HTC : Hydrolyzable Tannins contain

CTC: Condensed Tannins contain
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Introduction

The numerous biological activities of bio active molecules from plants explain the
particular interest they arouse in many fields, whether health, agri-food, cosmetic or
pharmaceutical (oudjedi and al., 2019).

The valorization of organic by-products in the agri-food industry by chemical means has
attracted the interest of many researchers for two main purposes: environmental protection and
economic exploitation.

Oasis agriculture in general and the date palm in particular play a very important role both
culturally and socio-economically as well as ecologically. Indeed, the date palm (Phoenix
dactylifera L) is a vital plant for desert regions where it constitutes a basis of survival for their
populations (el nemr and al., 2007). There are currently more than 2000 different varieties or
cultivars worldwide (al-hooti and al.,2002) .

The fruit of the date palm is a major agricultural product and an essential element of the
diet of populations living in the Algerian desert. The industrial processing of this fruit results in
the imposition of large quantities of waste, amounting to 40 kg, represented by stems, leaves,
seeds, which constitute approximately 10 to 15% of the weight of the fruit, depending on the
variety of date .....) they have multiple uses. (dejenan,2021; besbes and al.,2005).

Date pits are mainly used in the feed of livestock such as camels, cows, sheep and poultry
(Magsood and al.,2020), it is also used in the preparation of citric acid and proteins (abou-zeid
and al.,1985; ogaidi and al.,1988).

The seeds can also be roasted and used to prepare caffeine-free drinks with sensory
properties similar to those of coffee (ghnimi and al.,2015; baliga and al., 2011)  Potential
applications include the extraction of oil from the seeds or their use as a source of dietary fiber in
the composition of bread (djerbi, 1994). It has been reported in previous studies that date pits
are rich in biochemicals and minerals and contain large amounts of phenolic compounds and a
wide range of functional nutritional compounds such as fiber, fat, protein, and vitamins.

Some studies have proven that it contains antioxidant properties and antimicrobial and
antibacterial agents (mossa and al., 1986 ; sabah and al., 2007 ; al-farsi and al., 2007/2008).
Where the use of these bioactive compounds as alternatives to the many synthetic substances.
Indeed, the increasing resistance of bacteria to antibiotics considered as the almost universal
solution to infections (dorman and al., 2000).

In this current work, we are interested in the characterization of date pits.Obtained by cold
soaking, as well as the formulation of an antibacterial creamBased on date pits extract. This

study is divided into two parts:



Introduction

In the first part, a bibliographic analysis of previous worksThe studies conducted on date
pits have been presented, and it consists of two chapters:

» The first Chapter provides general information about date pits including a description of
the plant is chemical composition as well as the various uses of date pits.

» Thesecond chapter is devoted to the properties of skin and cream.

The second part is an experimental part and is divided into two chapters :

» In The third chapter presents all the materials as well as the methods that were carried
outThe experimental study, especially the chemical characterization of date pitsextracts
and its evaluation Antioxidant activity by DPPH, determination of reducing power,
optimal Cream formulation parameters in the presence of date pits extract and evaluation
Antibacterial activity in vitro.

Chapter fourth one is reserved for the results obtained and their interpretation. The work is
completed by a general conclusion that brings together all the results found and opens up

perspectives that may be useful in the future.
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Chapter 1 Generalities about Dates and Date Pits

1.1. General information on date palm

The date palm (phoenix dactylifera L) has long been considered one of the most important
fruit crops in the arid regions of the Arabian Peninsula, North Africa, and the Middle East, and
dates are an essential food item for the local population and have an important role in the
economy, society, and the environment. the name of date palm originates from its fruit phoenix
from the Greek means purple or red (fruit), and "dactylifera” refers to the finger-like appearance
of the fruit bunch. of the characteristics of date palm trees is that they are adapted to very hot and
dry climatic conditions, as well as saline and alkaline soils, as they need a long, very hot summer
that can reach 50 ° C and low humidity, during their growth period, and the main factor is the
abundance of groundwater near the surface or irrigation.

Date palm produce date fruit with a high tannin content that is harvested during the full and
wet ripening stage trees. (chao and al.,2007). In Algeria, there are 10 million palm trees, giving
an annual production of 300,000 and 320,000 tons of date (chihencheng and al.,2007).

1.2. Classification of date palm

The place of the date palm in the plant kingdom is recalled below (Al-Hooti S., Sidhu J.
Sl., Qabazard. (1998)) .

Branch Angiosperms
Class Monocotyledons
Group Spadiciflores
Order Palm leaves
Family Arecaceae
(Palmaceae)
Subfamilies Coryphoidae
Tripe Phoenicaceae
Genus Phoenix
Species Phoenix
dactylifera L o N
Date palm ( jassim and naji, 2007)
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1.3. Date

Date, fruit of date palm are Affordable, fiber- and energy-rich, dates are a staple food for
desert dwellers. It is an elongated, oblong or rounded berry containing a single seed, commonly
known as the pit. It consists of the seed or pit, the flesh or pulp consisting of:

» A pericarp or thin cellulose envelope known as the skin.
» A mesocarp, generally fleshy, of variable consistency depending on its sugar content and
deep color.

An endocarp of lighter hue and fibrous texture, sometimes reduced to a parchment-like

membrane surrounding the pit (noui, 2017) .

Mésocarpe

Figure 1 morphological characterization of the date (benmehdi and mebarki , 2019 )
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Table 1 Composition of the various essential nutrients and phytochemicals in dates (
alkhoori and al., 2022 )

Composition Value

Carbohydrate (g /100g ) 759

Protein (g /100g ) 290

Fats (g/100g) 0,399

Dietary fibers (g /1009 ) 8¢

Vitamin (mg/ 1009 )

A (Retinol ) 0,003 mg

B1 (Thiamin) 0,06 mg

B2 (Riboflavin) 0,066 mg

B3 (Niacin ) 1,27 mg

B6 (Pyridoxal ) 0,165 mg

B9 (Folate ) 0,018 mg

C (Ascorbic acid ) 0,6 mg

Vitamin E 0,05 mg

Vitamin K 0,0027 mg

( Minerals (mg/100 g )

Mg

Na 43 mg

Ca 2 mg

P 39 mg

K 62 mg

Mn 656 mg

Fe 0,26 mg

Zn 1mg

Cu 0,29 mg
0,2 mg

1.4. Date Pits

The pits are considered the inedible part and are discarded. Date pits are the waste products
of the date industry, and approximately 1 million tons of date pits are produced annually (khlood
and al., 2021) . In past years, they were used for limited purposes, as fodder for animals (cows,
camels, sheep, and poultry). However, in recent years, there has been development in the field of
research and Cosmetic industries.

The date pits is mainly composed of dietary fiber, protein, carbohydrates, phenols, and
minerals (potassium, magnesium, calcium, phosphorus, sodium, and iron) ( abdessalem and al.,
2020) .
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1.4.1. Properties of the date pit

1.4.1.1. Physical properties (morphology) of the date pit

The pit is surrounded by a parchment-like endocarp, is elongated, more or less voluminous,
smooth or with lateral ridged or finned protuberances, with a ventral furrow, the embryo is
dorsal, and its consistency is hard and horny (Figure N°02) (dammak and al., 2007) .

According to (ardicani and al.,2010), the date pit represents 10% of the fruit in general
(9% for the Degla-Baida variety). According to (sayah and al ., 2010) in a comparative study of
dates from the Ouargla basin, they found that the date pit of the Degla-Baida variety is ovoid in
shape, beige in color and represents 18.88% of the whole date .

The physical characteristics of date pits differ from one variety to another and from one

region to another (taouda and al., 2014) .

Tégument
Albumen

Sillon

Figure 2 Date pit morphology (boussena and al., 2013; adrar, 2016; meroufel, 2015)

1.4.1.2. Chemical properties of the date pits

Nutrients and bioactive compounds in date pits are quite variable depending on the variety
which may be attributed to genetic diversity, environmental factors, or variations in soil and
harvest conditions ( elham and al ., 2023) .

Table 2 Chemical composition of date—variety (g/100 g date—pits) ( oubekka and al., 2020 )

Variety Chemical composition Value

Ghars Fat 6.58%
Ash 2.23%
Moister 9%
Protein 8.25%
Lignin 6.42%
Hemicellulose 43.48%
Cellulose 12.48%
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1.4.2. Date pits functions

1.4.2.1. Pharmacological function

This is to protect against hepatotoxicity, in addition to its potential anti-cancer effect
(kebaissi and al.,2022) .

%+ cosmetological function
Date pits extract is characterized by healthy properties capable of restoring the physical
and chemical balance of the skin without any harm to the body’s functions (sadika and
djanet,2020) .
% antimicrobian function

It has been known since ancient times that date pits are considered a natural alternative to
antibiotic treatment (ramdani and al., 2019) .

1.4.2.2. Processing and use of date pits

v Production of activated carbon

Lignocellulosic agricultural waste organic and inorganic contains high carbon values
(banatand al., 2003). making it a good source for producing active carbon (haimour and
emeish , 2006 ) .

It has been shown that activated carbon can be obtained through physical activation or
thermal activation, which can have several different uses: wastewater reclamation, gas
purification, treatment of polluted water, disposal of phenol, as well as in pharmacology
(ahamed, 2009;bouchelta and al., 2008 ) .

According to (hazourli and al.,2007), the carbon resulting from the carbonation of date
pits is identical to that produced artificially .

v" Manufacture of decaffeinated coffee

The motivating factor for individuals who enjoy the distinctive flavor of coffee could be
the absence of caffeine and high levels of phenolic compounds. Coffee extracted from roasted
date pits is considered less bitter and cloudy than Arabica coffee (ghnimi and al., 2015) .

According to (eman and al., 2022), decaffeinated date palm pits coffee is rich in
flavonoids and provides protection against Alzheimer’s disease .

v animal nutrition
Date pits which are by-products of the date palm can be used as livestock feed (cattle,

sheep, camels, and poultry) (al-farsi and lee,2008 ) .

10
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According to what (boudechiche and al., 2008) mentioned in his study, date waste is a
safe food and can produce high-quality meat and carcasses, and it can be an alternative source of
energy and replace barley .

Date pits powder is incorporated into livestock feed in order to increase the growth rate of
animals (jassim and naji, 2007 ) .

10 % date pits can be added to chicken feed to increase their weight and enhance their
growth without negatively affecting their performacne(hussein and al., 1998 ) .

1.4.2.3. Other use

e Date pits are an interesting by-product that can be incorporated into wheat flour at a rate
of 10% (khali and cal., 2015). The date pits is rich in dietary fiber, which is the property
required for making bread (djerbi, 1994) .

e Date pits are considered one of the raw materials that contain fats, and oils can be
extracted from them and biodiesel fuel can be produced (jamil and cal., 2016 ) .

e Date pits are an interesting by-product and citric acid, and proteins can be produced using
the following microorganisms: Candida lipolytic a, Aspergillus oryzae and Candida
utilis(jassim and naji , 2007 ) .

11
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Chapter 2 skin physioloagy and penetration

2.1. Definition of skin

The skin is considered the largest organ in the human body, constituting about 10% of the
total body weight. It serves as a crucial barrier against environmental hazards. It is characterized
by elasticity and resistance. It prevents dehydration and regulates body temperature. The skin
contributes to innate and adaptive immunity, and the stratum corneum of the skin protects
against the penetration of irritating and allergenic substances. Which can cause skin

inflammation. (jiang and al., 2024; benson,2012).

2.2.  Structure of skin

The skin consists of the epidermis, the dermis, and the subcutis

epidermis —<
A

blood vessel

dermis
sensory nerve

fibroblasts

hair follice
sweat gland

Figure 3 Schematic representation of anatomical structure of the human skin( erdo and cal ;
2016)

2.2.1. Epidermis

The epidermis is a constantly renewed, stratified, orthologous, squamous epithelium that
forms a barrier from the environment that ensures the maintenance of hydration. It is composed
of several cells: keratinocytes represent 80% of the epidermis cells, which allows them to ensure
the function of the barrier, and 20% of the cells represent the Langerhans cells that organize the
veil. Immune cells, pigment cells that allow skin pigmentation, and Merkel cells derived from

epidermal stem cells(prost-squarcioni,2006) .
13
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» The Keratinocytes

Keratinocytes were given this name because they are responsible for producing the
protein keratin, which has several important functions for the skin. Cells are formed in
the deep layer of the epidermis through cell division and migrate to the surface of the
skin. When keratinocytes contain large amounts of keratin, the stratum corneum is
formed, which forms a protective barrier for the skin. This layer is constantly renewed by
the division of keratinocytes in the deep layer of the epidermis.

Keratinocytes have three main functions:

o cohesion of the skin .
o acting as a barrier between the internal and external environments .
o protection from light radiation .
(prost-squarcioni , 2006) (celleno and al ., 2009)
» Melanin

Melanin is a pigment found in structures called melanosomes that contain a pool of
nitrogen produced by melanocytes and transported to the keratinocytes surrounding the
skin to form the melanin unit in the skin. Melaninisresponsible for skin colouration(celleno
and al .,2009) .

» Langerhans Cells

Langerhans Cells are dendriticcells resembling melanocytes located above the basal
layer. They belong to the organic defence system. Langerhans cells unite against external
antigens and present them to the immune system. They participate in immune surveillance
against viruses and tumours, and therefore immunocompetence is considered one of their
functions (Celleno and al.,2009) .

> Merkel cells

Merkel cells are cells connected to nerve fibre and are found in certain places in the body:
fingertips, hair follicles, mucous membrane of the mouth and lips, which is why they are touch
receptors (Celleno and al ., 2009) .
2.2.2. Dermis

Thedermis consists of elastic connective tissue of broblasts origin, which provides

elasticity and collagen strips that provide support. Its thickness is about 2-5 mm. It contains

14
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(blood and lymphvessels, nerve endings, hair follicles, sebaceous glands, and sweat glands) It
provides a small barrier to the penetration of most medications, provides oxygen, and removes
toxins and wastes from tissues (benson, 2012) .
2.2.3. Subcutaneous

The subcutaneous or subcutaneous tissue consists of a layer of fat cells arranged in small
lobulesknown as adipocytes, with interconnected collagen and elastin fibers. The thickness of
these layers vary greatly depending on the geographical location from an anatomical point of
view of the body, as their basic functions are thermal insulation and protection from physical
shocks, while providing energy storage that can be made available when needed (kolar sick and
al .,2011; benson,2012) .

Figure 4 Cross section of human skin. The three main layers, subcutaneous fatty tissue
(hypodermis), dermis, and epidermis are shown, as well as the eccrine sweat gland (on the right).
Epidermis’ five substratum-layers: basale, spinosum, granulosum, lucidum, and corneum
(betzalel, 2017).

Figure 04: Cross section of human skin. The three main layers, subcutaneous fatty tissue
(hypodermis), dermis, and epidermis are shown, as well as the eccrine sweat gland (on the right).
Epidermis’ five substratum-layers: basale, spinosum, granulosum, lucidum, and corneum
(betzalel, 2017).

Table 3 chemical composition of the skin (lecheb,2010)

Membrane Composition
Cellular membrane 5%
- Lipids

15
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- Non Febrile Proteins

Intracellular membrane 85 %
- Lipids (20 %)
- Proteins A (50 %)
- Proteins B (20 %)
- Non Febrile Proteins (£ 10)

Extracellular membrane 10 %
- Lipids
- Proteins

-Mucopolysaccharides

2.3.  Type of absorption of molecules

The process of contact between the epidermis and the different molecules takes place in
three successive stages :

a) Contact between the surface of the skin and the molecules: Indeed, when spreading
the skincare cream on the skin, different molecules come into contact with the superficial part of
the epidermis: the horny layer or stratum corneum .

b) Penetration: molecules in the horny layer. During this stage, the molecules are
introduced into the horny layer in order to fill it. They move towards the depth .

c¢) Absorption: molecules by the living tissue. Once the molecules have filled the horny
layer, they are absorbed by the living tissue and then they are directed towards the superficial
dermis where they will undergo metabolism that is to say, they will act and use energy in order

to renew themselves (marie-claude martini, 2006) .

16
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Figure 5 Diagram showing percutaneous absorption pathways( shashank and cal ., 2016)

2.4.  Skin functions
The skin has many functions, including :

v" Physical barrier: Considering that the skin acts as a two-way barrier to prevent the
passage of water and stagnant fluid inward or outward .

v' Temperature regulation:The skin plays a major role in the body's thermoregulation, as
it provides and distributes thermoreceptor cells that are sensitive to heat and cold in an
irregular manner at its level .

v" Immunological: The skin acts as the first line of defence against microorganisms and is
the best line of immune defence, especially the cells found in (keratinocytes, Langerhans
cells) or through (T lymphocytes) in the skin .

Protection from ultraviolet radiation: The skin contains two barriers: the melanin barrier
in the epidermis and the protein barrier, which are located in the stratum corneum so that they
absorb ultraviolet rays that penetrate the skin deeper, thus reducing the absorption of DNA and

its cellular components (archer, 2004) .

2.5. Physiological Factors Affecting the Skin Barrier
2.5.1. Gender

There is a difference in sensitive skin between males and females, as women’s skin is more
susceptible to sensitivity because female skin is more delicate and susceptible to lack of

hydration due to female hormones and because they use cosmetics extensively .
17
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2.5.2. Ethnicity

Differences in the skin barrier between ethnicity lead to differences in the severity and
spread of inflammation, dryness, and degree of redness. these differences in skin sensitivity are
due to differences by race in ceramide levels and filaggrin null mutations, which are known to
affect the skin barrier. (jiang and cal., 2024)
2.5.3. Age

Age is an important factor in the development of the skin. Aging leads to a change in the
structure of the skin, the thickness of the skin, and the composition of fats in the seasons.
Environmental factors such as cosmetics, sunlight, and soap.......over time, also affect the
structure of the skin(benson,2012) .
2.6. The Different Skin Type
2.6.1. Normal skin

Normal skin is neither too oily nor too dry. It has balanced sebum production and good
blood circulation .
2.6.2. Oily skin

Oily skin is characterized by a greasy appearance. This skin type is prone to acne
breakouts. Oily skin is the result of excess sebum production .
2.6.3. Dry skin

Dry skin is determined by flaky and rough texture. It can at times feel tight and cause
irritation. Dry skin is characterized by dullness, rough texture, and a high number of bumps .
2.6.4. Mix skin

Combination skin is a mix of oilyskin and dry skin. Usually in combination skin types, the
T-zone is oily, and the cheeks are dry .
2.6.5. Sensitive skin

If your skin flushes with spicy food and adversely reacts to new products, you may have

sensitive skin . (baumann, 2008)

2.7. Formulation of drugs
2.7.1. Drugs definition

Any substance or composition presented as having therapeutic or preventive properties in
relation to human or animal diseases, as well as any product that can be administered to humans
or animals for the purpose of medical diagnosis or restoration, correction or modification of
organ functions .

The medicine consists of :
18
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An active ingredient: is a substance of chemical or natural origin characterized by a
specific curative or preventive action mechanism in the body .
Excipients: these are substances of chemical or natural origin that facilitate the use of the
medicine but do not have a curative or preventive effect .
2.7.2. Formulation definition
Drug formulation is the process of developing a drug's composition and manufacturing and
its method of manufacture. It is designed to enable betterassimilation of the drug's active
substance .
The formulation is the combination of one or more active ingredients and excipients

which the composition of the drug in order to present it in the pharmaceutical form most suitable

It is used to determine the qualitative and quantitative composition of the drug, as well as
to define the method of manufacture and the choice of packaging. and to choose the packaging.
The aim of formulation is to obtain a galenic form :

= the most therapeutically active .
= the least toxic .
the most stable over time .

2.7.3. Galenic form of medicines
2.7.3.1.  Definition

Galenic pharmacy is the science that studies the preparation of medicines or, more
completely, according to Professor Maurice Marie Janot « the science and art of preparing,
preserving and presenting medicines » .

Before being placed on the market, each medicine must be the subject of a study of
composition, form and presentation that are best suited to its administration, thus ensuring
dosage accuracy, satisfactory stability for a specific period and making its administration as easy
as possible .

Schematically, a medicine is composed of active ingredient(s), excipient(s), the whole

being continuous in a container .
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Principe(s) actif(s) + excipient

Mise en forme galénique

A

Forme galénique +  Récipient

conditionnement

Meédicament

Figure 6 Origin, presentation and administration of medicines .

The choice of the dosage form follows from that of the route of administration.
Althoughthe range of possibilities is constantly increasing due to the successes of galenic
research in this area, a limited number of common forms are almost always used. In the majority
of cases, one or two alternatives are limited . ( dillemannandcal.,1992 ; hirandcal .,2001 )

The dosage form of the drug must allow the active substance to reach the target organ as
quickly and as well as possible .
2.7.3.2.  Routes of administration

+ Oral route

This is the most common route (70 to 80% of drugs). After oral administration, thedrug
crosses the intestinal barrier and then enters the liver before reachingThe systemic circulation,
and from there to the organs to exert its curative .

+ Injectable route (or parenteral route )

This is the most direct route because it puts the drug in direct contact with the blood or
interstitial fluid and avoids the digestive tract. Drugs administered by the parenteral route are
liquid injectable preparations (solutions, emulsions, suspensions)or solid (implants) (masson,
2013) .

+ Dermal route

The cutaneous route is equivalent to the delivery of a drug to the skin, either locally or
usually after penetrating through different cell layers and diffusing into the bloodstream (we call
this percutaneous or transdermal route) (amélie, 2015) .
2.7.3.3.  Characteristics of the main galenic forms

< Ointment
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A semi-solid preparation with a smooth, creamy, thick, homogeneous consistency,
consisting of a monophasic excipient and intended for application to the skin or to certain
mucous membranes.

0,

% Dermal paste

A semi-solid preparation containing high percentages of powder dispersed in the
excipient.

Rl

«+ Dermal cream

An ointment with a smooth consistency, neither too thick nor too greasy. This formula
consists of an O/W or W/O emulsion, which enhances its penetration into the skin tissue.
Packaging in jar or tube (dridi, 2005).

2.8. Dermal cream
2.8.1. Definition

Creams are oil-in-water emulsions or water-in-oil emulsions that have a viscous, semi-
solid consistency and are applied to the skin or to some localized areas of the skin. They consist
of two phases, a lipophilic phase and an aqueous phase, which can be separated by adding
preservatives that reduce surface tension and increase the stability of the cream .

2.8.2. Types of creams
» Hydrophobic creams

The outer phase in hydrophobic creams is the lipophilic phase, and these preparations contain
water-in-oil emulsions such as monoglycerides and wool grease .

» Hydrophilic creams
In hydrophilic creams, the outer phase is the water phase. These preparations contain oil-

in-water emulsions such as sulphated fatty alcohols, sodium soap, perhaps in combination

with a water-in-oil emulsion (lehir, 2001) .
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General Conclusion




The plant kingdom is full of species of fruit plants whose by-products can constitute an
inexhaustible source of bioactive molecules that can have therapeutic, nutritional and cosmetic
benefits thanks to their active ingredients. Scientific research is still ongoing to discover natural
agents of plant origin with essential biological properties for the production of new drugs or
organic cosmetics.

The aim of this work was to formulate a sterile natural cream with antibacterial properties
based on date pits extract and natural ingredients such as. vegetable oils and beeswax and to
implement. This work followed several stages and consisted of an oil-in-water emulsion using
natural beeswax. As an oil-soluble emulsion, the cream has satisfactory sensory properties such
as a creamy and non-sticky texture, a pleasant aroma and hydration. Antioxidant activity
assessment performed by measuring free radical scavenging (DPPH) and reducing power
(FRAP) revealed high antioxidant activity of date pits extract. Chemical analysis showed that
date pits extract containslarge amounts of phenolic compounds, and HPLC analysis also showed
that the extract contains caffeic acid, esculin and vanillic acid.

When evaluating the antibacterial activity of date pits extract and cream against the
following strains: Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus and
Klebsiella pneumoniae,Bacillus subtilis.using the agar well method, inhibition zones ranging
from 22 mm to 27 mm were detected. the extract and cream represent an inhibitory force against
the strains that study it, thus it has been proven that the cream has antibacterial properties.

In conclusion, it was concluded that fruit by-products could contain biologically active
substances that play an essential role in various fields such as biotechnology, pharmaceutical and
cosmetic industry. The results obtained in this study remain preliminary, indicating several
experimental perspectives emerging from this research: the search for a good natural
preservative and additive that can replace chemical preservatives - the search for another activity

necessary for the discovery of other biological properties.
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