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Introduction

Cosmetics are preparations designed to be placed in contact with the

external parts of the human body aiming to promote cleaning or

improved beauty and attraction, without affecting the body structure or

function

Pharmaceutical products are allowed to offer a health
promise and can achieve their main intended action by pharmacological,
immunological or metabolic modulation of their targets
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Introduction

Cosmeceuticals or dermocosmetics are defined as topically
applied products that are not merely cosmetics, since they have

the ability to alter the structure and physiology of the skin
and hair, but are not considered medicaments since they
are not submitted to the same rigorous testing
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Active ingredient

• Bovine 
spongiform 
encephalopathy !

• Fermentation

• Cell culture

• Enzymes, 
cofactors, 
peptides

• Herbal extracts• Peptides

• Ceramides

• Vitamins

Synthetic in 
nature

Botanical 
extract

Animal / 
Marine 
extract

Biotechnology 
techniques
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Active ingredient
Antioxidants

Antiaging

Anti-inflammatory (soothing, calming)

Keratolytic

Anti-cellulite (slimming)

Wrinkle repair (lifting, firming)

Skin toning (whitening, brightening)

Oil control

Hair growth modulation (both up and down)

Clinics in Dermatology (2009) 27, 461–468
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Product development

Active material
Physiological 
effect studies

In vitro effect 
studies

Mouse model
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Product development

Formulation in 
a vehicle 

suitable for 
human use

Human model
Formulation 

fine-tuned and 
patented

Marketplace

Clinics in Dermatology (2009) 27, 431–434



Product development: product testing

Moisturization
Surface 
texture

Skin color Skin thickness
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Product development: product testing

Moisturization

Transepidermal
water loss (TEWL)

Evaporimetry

Corneometry

TEWL is a measure of skin barrier function because a damaged 

barrier will loose more water to the environment than a healthy barrier



Product development: product testing
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Surface 
texture

Profilometry

J. of Biomedical Optics, 18(6), 061210 (2012)



Product development: product testing
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Skin color

Chromametry

Doppler 
flowmetry



Product development: product testing
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Skin thickness

A-scan 
ultrasound 

imaging



Product development: product safety

Irritant 
contact 

dermatitis

Allergic 
contact 

dermatitis

Contact 
urticaria

Phototoxic 
contact 

dermatitis

Photoallergic
contact 

dermatitis
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Product development: product safety

Clinics in Dermatology (2014) 32, 809–812

Irritant contact 
dermatitis

Erythematous

Burning

Pruritic skin

Desquamation

Microvesiculation

Chemical factors 
(pH)

Volatile vehicles

Physical factors 
(rubbing necessary 

/ abrasive 
particles)



Product development: product safety

“Any cosmetic applied to 
dermatitis skin may produce 
irritation; therefore, patients 
should not wear cosmetics or 
use personal care items until 
the dermatitis has resolved”

Clinics in Dermatology (2014) 32, 809–812
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Cosmeceutical delivery

Active ingredient / 
Excipients



Cosmeceutical delivery

Aging

Stress

Wrinkle
Free 

radical

Superoxide anion 
detoxification 

(SOD)

Hydrogen 
peroxide 

detoxification 
(catalase)

Glutathione 
peroxidase 

(GOP)
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Cosmeceutical delivery

Sederma researchers

Extremozymes
Thermus thermophilus

Clinics in Dermatology (2009) 27, 461–468

Fermentation of Thermus thermophilus

Thermus thermophilus ferment (TTF) solutionTopical cream
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Cosmeceutical delivery
Nanocapsules
◦ polymeric capsules surrounded by a watery 

or oily core

◦ protect sensitive actives, 

◦ decrease unwanted odors

◦ remove incompatibility between 
formulation components

Nanocapsule encapsulated triceramides
Moisturizer



Cosmeceutical delivery
Polymeric NPs designed for cutaneous 
delivery
◦ developed with biocompatible polymers 

(200 -300 nm).

◦ Permeation of polymeric nanoparticles in 
skin
◦ NP size 

◦ viscosity of formulations

◦ increase drug adherence or retention in 
skin.

Soy protein nanoparticles
Antiwrinkle



Cosmeceutical delivery
Nanosome
◦ composed of a row of H2O heads and a row 

of fatty tails

◦ smaller than liposomes

◦ able to permeate deeply to skin and 
integrate themselves in larger molecules

◦ They must only be employed in the 
products that do not include chemical 
preservatives, chemical sunscreens, animal 
by-products, fragrances, and colorants, as 
these undesirable components will also be 
moved into deeper skin layers via 
Nanosomes

Pro-retinol A encapsulated in nanosomes
Antiwrinkle
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Cosmeceutical delivery
Human EGF (sH-Oligopeptide-1) 
◦ important growth factors in human body

◦ accelerate the growth of the epidermal cells, cellula nervosa and epithelial cells

◦ anti-wrinkle and anti-aging



Cosmeceutical delivery
FGF : Fibroblast Growth Factor (sH-Polypeptide-1)

EGF : Epidermal Growth Factor (sH-Oligopeptide-1)
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