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History of using skin 
moisturizers

 Depending on geographic locations they used avocado 
oil, palm oil, olive oil, sesame seed oil and animal fats

 Olive oil  Quran and Prophet Mohammed PBAH

 Olive oil was popular among ancient Greeks, ancient 
Olympics were conducted by men greased with olive oil

 Galen, a famous physician in ancient Rome, is credited 
with the formulation of the forerunner of cold cream (he 
added as much water as could be incorporated into a 
mixture of beeswax and olive oil)
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History of using skin 
moisturizers

 Petroleum jelly was discovered in the mid-1800s in 
Pennsylvania by a chemist called Chesebrough. He 
discovered that a gooey substance was causing problems 
to the oil rig workers since it stuck to the drilling rigs, he 
also noticed that this substance had the property to heal 
cuts and burns--> by 1870, Chesebrough was marketing 
his new product called Vaseline

 The first significant advancement of simple moisturizers 
occurred in the 19th century when emulsifiers were 
developed to create stable emulsions

 Silicone oils were started to be used during the 20th

century 
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Key concepts

 Moisturizers are designed to:

1. Improve the skin quality

2. Maintain or restore the moisture content 
of the SC

3. Keep SC smooth and pliable

4. Aid in alleviating the symptom of dry skin
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Key concepts

 The term moisturizer is a generic term used 
to describe ingredients that add moisture to 
the skin

 Three types of moisturizers are distinguished 
based on their: physical and chemical 
properties and mechanism of action:

- Humectants

- Emollients

- Occlusives
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 Most of these formulations are emulsions, 
including both low-viscosity lotions and 
higher-viscosity creams

 The most commonly tested performance 
parameters include the moisturizing effect 
and aesthetic properties of the products

 Skin rejuvenators ingredients can also be 
added
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Key concepts
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Dry Skin

 Also known as xerosis

 Can be a congenital or acquired condition

 It can be mild or so sever that it leads to 
skin breakdown and infection

 Mild dry skin is a condition that affects 
many patients

 Over $1 billion a year is spent in the 
United States on moisturizing skin-care 
products
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 When the water 
content of the skin is 
normal, the skin 
appears soft and 
smooth

 There is a continuous 
movement of water 
from the deep layers 
of the skin to the 
superficial layers 
where the water 
evaporates from the 
surface 
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Natural factors that prevent skin dryness:

 (1) Intercellular lipids of 

the horny layer (SC):
composed mostly of free 
fatty acids, cholesterol, and 
ceramides 

 (2)  Natural moisturizing 
factors (NMF) that retain 
water content of the 
horny layer: Small 
hygroscopic compounds  
inside the cells of the horny 
layer
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What causes dry skin?

A. External causes:
 exposure to dry environment and wind
 artificial indoor heating  the skin tends 

to be dryer in the winter “winter itch”
 air-conditioned room (cold dry air)

cause the skin to become dry
 Frequent washing
 exposure to certain substances: e.g. 

certain medical treatments (such as some 
acne treatment) cause drying of the skin 
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Environmental agents that can lead to Dry Skin
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What causes dry skin?

B. Internal  g

 Dermatitis
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What causes dry skin?
 It is characterized by the lack of moisture in the 

SC
 Barrier perturbation causes an increase in TEWL 

allowing excessive water to be lost to the 
atmosphere

 Skin with a normal water content will shed off 
dead cells naturally

 Decreased water content in the stratum corneum
leads to abnormal desquamation of corneocytes

 Patients with dry skin have a perturbation in the 
normal bilayer structure of lipids which is 
associated with increased fatty acid and 
decreased ceramide levels
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Ceramide

 Constitutes 40% of the human SC lipids

 Six classes

 Basic structure is a fatty acid covalently 
bound to a sphingoid base

 Ceramide 1 is non-polar and contain 
linoleic acid

 It has been shown that ceramides applied 
externally, in the form of moisturizers, can 
effectively reduce dry skin symptoms
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In dry skin:

 Scales  dead cells do not shed off easily and 
remain attached 

 Fissures interfere with its function as a 
protective layer  increased water loss the skin 
become dryer

 The condition is worst in areas of the body with 
relatively few oil glands (e.g. arms, legs, and 
trunk

What causes dry skin?
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Fissuring, Grade 5

Scaling, Grade 5



10/21/2023 Saja Hamed, Ph.D 20

Moisturizers:

 Mild dry skin is a condition that affects 
many patients

 Incidence of Dry skin has increased:
People bathe and shower more frequently
Fragrance bubble baths and bath salts are used more  

commonly

 The symptoms of dry skin can be treated 
by increasing the hydration state of the SC 
with occlusive or humectant ingredients 
and by smoothing the rough surface by an 
emollient
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Moisturizers:

 Moisturizers Components:
 Occlusive ingredients: form a hydrophobic 

film on the skin surface  retards water 
loss

 Humectant ingredients: attract water into 
the epidermis

 Emollient ingredients: fill in effect to 
smooth the rough surface of the dry skin

 Most moisturizers contain a combination of 
occlusives and humectants.
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Occlusives

 They coat the SC to retard TEWL

 They are usually oily substances

 An occlusive is one of the best choices to 
treat dry skin because it provides an 
emollient effect as well as  decreases 
TEWL

 Effective only while present on the skin

 Petrolatum and mineral oil
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Occlusives:
Petrolatum

 Considered by many to be one of the best 
moisturizers

 Used in skin care products since 1872

 It is a purified mixture of hydrocarbons that is 
derived from petroleum

 Has a greasy feeling

 Noncomedogenic and does not cause allergic 
reactions

 It is often combined with other ingredients to 
decrease the greasy feeling



Petrolatum, USP
 is a purified mixture of semisolid 

hydrocarbons obtained from petroleum.

 vary in color from yellowish to light amber. 

 It melts at 38°C to 60°C and may be used 

alone or in combination with other agents 
as an ointment base. 

 Petrolatum is also known as yellow 
petrolatum and petroleum jelly.

 A commercial product is Vaseline.
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White Petrolatum, USP
 Is a purified mixture of semisolid 

hydrocarbons from petroleum that has been 
wholly or nearly decolorized.

 It is used for the same purpose as 
petrolatum, but because of its lighter color, 
it is considered more esthetically pleasing by 
some pharmacists and patients.

 White petrolatum is also known as white 
petroleum jelly. 

 A commercial product is White Vaseline
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Ghadially et al., effects of petrolatum on stratum corneum structure and function. 
J. Am. Acad. Dermatol., 26: 387-396, 1992
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Comedogenic vs. Noncomedogenic

 Comedogenic: the tendency of a topical 
ingredient or product to cause the 
development of comedones, possibly 
leading to or worsening acne eruptions

 Comedone: clogged pore

 The ingredient or product is unlikely to 
cause comedone development
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Illustration of the formation of open and 
closed comedones
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https://www.acne.org/what-is-comedogenicity-and-what-ingredients-are-
comedogenic-the-full-story.html



 Although its non-comedogenic however 
according to the American Academy of 
Dermatologists, Vaseline can trigger 
outbreaks if you have acne-prone skin. 
Don't put petroleum jelly on your face if 
you're having an active breakout. There 
are plenty of other moisturizing options if 
you have acne-prone skin.
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https://www.aad.org/public/everyday-care/skin-care-
secrets/routine/petroleum-jelly



However another study shows 
the opposite of AAD 
recommendations
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However another study shows the opposite of 
AAD recommendations
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https://www.acne.org/what-is-comedogenicity-and-what-
ingredients-are-comedogenic-the-full-story.html



Take home message

 Petrolatum and mineral oil should be 
cosmetic grades

 COSMETIC GRADE petrolatum has no 
contaminants and is non-comedogenic.

 Don’t use thick layer on face
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Occlusives:
Lanolin

 Is a complex natural product that cannot be 
synthesized

 Derived from the sebaceous secretions of 
sheep

 Lanolin contains cholesterol

 A number of people have develop contact 
sensitization to lanolin

 Some moisturizing products are now labeled 
as lanolin-free

 the us of lanolin is limited by odor, expense 
and potential allergenicity
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Humectants
 Water soluble materials with high water absorption 

capabilities

 They draw water into the skin causing a slight swelling 
of the SC that give the perception of smoother skin with 
fewer wrinkles

 They attract water from the atmosphere (if atmospheric 
humidity is greater than 80%) and from the underlying 
epidermis

 They work better when combined with occlusives

 They also prevent product evaporation and thickening

 E.g. glycerin, sorbitol, sodium hyaluronate, urea, 
propylene glycol, -hydroxy acids, and sugars
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Humectants:
Glycerin

 A strong humectant and has a hygroscopic ability that 
closely resembles that of NMF

 Natural product from soap production

 Long history of safe use

 Effective treatment for dry skin at 5% and higher

 Two high glycerine moisturizers were compared by Orth 
et al. to 16 other popular moisturizers in 394 patients 
with severely dry skin. The high glycerin products were 
superior to all other products because they rapidly 
restored dry skin to normal hydration. They also helped 
prevent the return to dryness for a longer period than 
the other formulations (Orth D &Appa Y. G;ycerine: a natural ingredient for 
moisturizing skin, 2000)



Humectants:
Urea

 It is a component of the 
NMF

 Humectant and mild 
antipruritic effect

 Exfoliating properties

 In larger concentrations, 
it may cause sensitivity

 3% and 10% urea cream 
was more effective in dry 
skin than the vehicle 
control
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 The CIR Expert Panel did note that Urea can 
increase the percutaneous absorption of 
other ingredients and that this should be 
taken into account when conducting product 
safety assessments.

 Urea is CI in neonates due to risk of 
systemic absorption
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http://www.hc-sc.gc.ca/cps-spc/cosmet-person/hot-list-critique/hotlist-liste-
eng.php#tbl2
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Humectants:
Hydroxy Acids

 -Hydroxy acids are a family of naturally 
occurring organic acids that function as 
humectants as well as having exfoliating 
properties

 Glycolic acid (sugar cane) and lactic acids 
(sour milk)

 Other: malic acid (apples), citric acid (acid 
fruits), and tartaric acid (grapes)
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Humectants:
Hydroxy Acids

 They promote desquamation

 Research suggests that prolonged use of 
AHAs may increase skin photosensitivity

 It is known that exfoliants lower the MED 
of the skin

 Use in conjunction with sun protection



FDA studies on short term photo-toxicity An 
investigation of the effects of topical treatment 
with an α-hydroxy acid (AHA) on the sensitivity 

of human skin to UV-induced damage
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https://ec.europa.eu/health/ph_risk/committees/sccp/documents/out121_en.pdf
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 AHAs are most effective at promoting cell 
turnover only in the un-ionized form. 
Maximum cell turnover is obtained at pH 
3. Therefore, products containing AHAs 
stimulate the highest rate of cell turnover 
at a pH ranging from 2.8-4.8. 
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https://ec.europa.eu/health/ph_risk/committees/sccp/documents/out121
_en.pdf
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Humectants:
Propylene glycol

 An odorless liquid that functions as 
both a humectant and an occlusive

 May be irritant under occlusive 
patches not a concern in 

cosmetics

 The consumer with damaged 
barrier were at higher risk 
developing irritation reactions

 Can also increase percutaneous 
absorption
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Emollients

 They soften and smooth the skin

 They fill the spaces between desquamating 
corneocytes to create a smooth surface

 Leads to a smoother surface with less friction 
and greater light refraction

 Many emollients function as humectants and 
occlusive moisturizers

 Lanolin, mineral oil, and petrolatum: occlusive 
and confer emollient effect
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Emollients

 Long chain 
alcohol (e.g. cetyl
alcohol, stearyl
alcohol)

 Ester type 
emollients (e.g. 
octyl stearate, 
isopropyl 
myristate, oleyl
oleate)
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Collagen and Polypeptide 
Ingredients

 Many expensive moisturizers contain 
collagen

 Some manufacturers claim that collagen in 
such moisturizers can replace the collagen 
that is lost during aging process

 Most of the collagen extracts have a MW 
of 15,000 to 50,000 daltons

 Only substances with a MW of 5000 
daltons or less can penetrate the SC
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Collagen and Polypeptide 
Ingredients

 The collagen and other hydrolyzed proteins and 
polypeptides leave a film on the skin that fills in 
the surface irregularities

 After the product dries, the protein films shrink 
slightly causing a subtle stretching out of fine 
skin wrinkles

 This effect is temporary and can be enhanced 
with the addition of humectants to further 
temporarily plump out the tiny wrinkles

 These products are usually labeled as firming 
creams as well as moisturizers

 They have little effect on TEWL
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Reproduced from Cosmeceutical and Cosmetic Ingredients by Lesilie Baumann,2015
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Combination approaches

 Most moisturizers contain 
a combination of 
emollients and 
humectants.

 A synergistic alleviation of 
dry skin can be achieved 
by combining glycerol 
with a mixture of lipids 
(1% Phospholipids, 2% 
Cholesterol, 1% Stearic 
acid)

Summers et al.: The effect of lipids with and without humectant on skin xerosis. J Soc 
Cosmet Chem., 1996
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How to select a moisturizer?

 1. Skin type:
 Dry facial skin:

Oily moisturizers containing occlusive components in 
addition to humectants are required

 Oily facial skin:
does not need a moisturizer (except at times when the 
face becomes dryer due to external factors i.e. seasonal 
change)

 Combined facial skin:
Avoid applying moisturizers in the T-zone
On the rest of the face, use non-oily products
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How to select a moisturizer?

 2. The product’s texture:

 A product that is not pleasant to the 
touch (i.e. feel sticky or oily) should not 
be selected

 3. Additives:

 Fragrances and preservatives

 Hypoallergenic preparations
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How to select a moisturizer?

 4. Sunscreens:
 No need for moisturizer containing sunscreens 

for evening or night use
 Moisturizers with sunscreen for daytime

 5. Exotic ingredients:
 Vitamins 
 Proteins
 Exotic ingredients are not superior to 

conventional compounds in retaining skin 
moisture



How to select a moisturizer?

 Selection is subjective in most cases

 Water based formulas for oily skin (lotion 
or gels)

 Products with humectants only is not 
enough for dry skin it may worse the 

condition too (use humectant with 
occlusive)

10/21/2023 Saja Hamed, Ph.D 62



Does oily skin need moisturizer?

 Especially after using skin care products 
that remove oils and dry out the skin

 Look for water-based non-comedogenic
formulation
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Guidelines for use of 
moisturizers:
 Individuals with dry skin should avoid frequent 

washing of the face with soap
 Apply moisturizers after skin cleansing
 Frequency of application determined according to 

skin type: Dry skin  more frequent application

 Moisturizers that contain relatively large amounts 
of water (liquid emulsions or creams) should not 
be applied just before exposure to cold weather 
 evaporates water  cooling effect  may 
harm facial skin

 Apply the moisturizer 20 minutes before exposure 
to cold, dry weather
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What is the difference between 
moisturizers for the face and those for 
the rest of the body?

 There is no significant difference between 
them

 Applying moisturizer to the body involves 
much larger areas:

liquid emulsions vs. creams 

Not a rigid rule
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What is the difference 
between day moisturizer and 

night moisturizer ?



Do you know what is meant by?

 W/Si emulsion

 Macroemulsion

 Microemulsion

 Nanoemulsion

 w/o/w (claimed benefit? Sustained release and use of 

incompatible material in same formulation)

 What are the benefits of W/Si
- For oily and sensitive skin

- Silicone is noncomedogenic

- Dry fast and leave the skin feeling smooth
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 Barrier creams?

- Are used to avoid unpleasant reactions and 
prevent irritant dermatitis

- Debatable use with lack of evidence and may 
induce additional irritation

- w/o for preventing aqueous soln (heavier in 
occlusives and emollients compared to regular 
moisturizers (petrolatum jelly, lanolin, silicones 
as dimethicone)

- For oil protection: non-oil soluble film formers as 
gum acacia or sodium alginate  can be used with 
glycerin as plasticizer to the gum film
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Are they considered cosmetics 
or drug in USA
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Are they considered cosmetics 
or drug in USA

 Mineral oil, petrolatum and dimethicone
are listed in the OTC monograph for skin 
protectants

 The monograph specifies the ingredients 
that can be used with their individual 
concentration

 If the conc of the ingredient falls into the 
specified range, the formulations are 
considered OTC drugs in the US
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 Do we need coloring agent in face 
moisturizer?

 Tinted?
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Summary

 The ultimate purpose of all moisturizers is to 
enhance the hydration state of the SC

 Occlusives coat the SC and reduce water loss

 Humectants attract water from the atmosphere 
and from the underlying epidermis to hydrate 
the skin

 Emollients soften and smooth the skin

 Correlation of specific formulations with “skin 
type” is important
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Summary:

 Moisturizers are made compatible with 
skin type by adjusting oil-water ratios and 
the occlusive ingredients 

 The skin tends to dry with  age 

 An individual who did not require 
moisturizers in the past may require them 
later in life.

 Seasonal changes may cause one to feel a 
need for moisturizers such as in winter



 Ingredients causing safety concerns 
regarding skin moisturising products 
include fragrance, lanolin, urea, propylene 
glycol, and herbal extracts
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Summary:



 Hyaluronic acid in cosmetic formulas 
(personalcarescience.com.au)
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