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Certificate Programme in Advanced Scalp Care

Scalp Care Product Knowledge

Scalp care is a specialized discipline that examines the health of the skin covering the skull and the hair
follicles that emerge from it. Understanding the language used in this field is essential for professionals who
formulate, evaluate, or recommend products. The following glossary presents the most important terms,
definitions, and practical contexts for a Certificate Programme in Advanced Scalp Care. Each entry includes a
brief description, typical applications, and common challenges encountered in practice.

Sebum is the oily secretion produced by the sebaceous glands attached to hair follicles. It consists primarily
of triglycerides, free fatty acids, squalene, and wax esters. Sebum creates a protective film that reduces
transepidermal water loss (TEWL) and provides antimicrobial lipids. In a balanced scalp, sebum spreads
evenly, promoting softness and shine. Over‑production can lead to greasiness and contribute to dandruff,
while under‑production results in dryness, flaking, and increased sensitivity. Formulators often incorporate
sebum‑balancing ingredients such as niacinamide or zinc pyrithione to modulate secretion rates.

pH refers to the measure of acidity or alkalinity on a scale from 0 to 14, with 7 being neutral. Healthy scalp
surface pH typically ranges from 4.5 To 5.5, Supporting the acid mantle that deters pathogenic microbes.
Many cleansers are formulated with a pH‑adjusted base (often citric acid) to avoid disrupting this balance.
Products with a high pH can cause cutaneous irritation, increase TEWL, and exacerbate conditions such as
seborrheic dermatitis. Practitioners must assess pH compatibility when layering multiple products.

Microbiome denotes the community of microorganisms, including bacteria, fungi, and viruses, that reside
on the scalp. A diverse microbiome contributes to barrier function and immune regulation. The most
common fungal genus on the scalp is Malassezia, which thrives in sebum‑rich environments and can trigger
dandruff when over‑grown. Probiotic‑based scalp serums aim to restore microbial equilibrium by delivering
beneficial strains such as Lactobacillus. A major challenge is the limited stability of live cultures in topical
formulations, requiring careful packaging and preservation strategies.

Malassezia is a lipophilic yeast that metabolizes scalp sebum into irritating fatty acids. Its over‑colonisation
is linked to dandruff, seborrheic dermatitis, and even folliculitis. Antifungal agents like ketoconazole, zinc
pyrithione, and selenium sulfide are incorporated into anti‑dandruff shampoos to suppress yeast growth.
However, long‑term use of strong antifungals may disrupt the broader microbiome, potentially leading to
resistance or secondary infections. Professionals must balance efficacy with microbiome preservation, often
recommending rotation schedules or intermittent “maintenance” phases.

Dandruff is the visible manifestation of scalp flaking, usually accompanied by itching. It is primarily a
symptom of Malassezia‑induced inflammation, though other factors such as scalp dryness, product buildup,
or hormonal changes can contribute. Dandruff severity is commonly quantified using a visual scalp grading
scale (e.G., International Scalp Study Scale). Effective treatment regimens combine an antifungal ingredient
with a keratolytic agent such as salicylic acid to promote desquamation of dead cells. Challenges include
patient compliance, as many individuals discontinue use once symptoms improve, leading to relapse.
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Keratinocyte is the predominant cell type in the epidermis, responsible for synthesizing keratin and forming
the protective stratum corneum. On the scalp, keratinocytes undergo a rapid turnover, typically 28 days,
compared with longer cycles on other body sites. This accelerated renewal makes the scalp more
susceptible to irritation from harsh surfactants. Formulations that include soothing agents (e.G., Panthenol,
allantoin) help reduce keratinocyte stress and maintain barrier integrity.

Stratum corneum is the outermost layer of the epidermis composed of dead, flattened keratinocytes
embedded in a lipid matrix. In scalp skin, the stratum corneum is thinner than on the torso, which
contributes to its heightened sensitivity. The lipid matrix primarily consists of ceramides, cholesterol, and
free fatty acids arranged in a lamellar structure. Disruption of this matrix leads to increased TEWL and
barrier dysfunction. Scalp care products often contain ceramide‑rich complexes or humectants like glycerin
to reinforce the barrier.

Barrier function describes the skin’s ability to prevent excessive water loss while blocking entry of irritants
and allergens. A well‑functioning scalp barrier retains moisture, supports hair shaft flexibility, and mitigates
inflammatory responses. Barrier integrity can be evaluated using instruments such as a corneometer
(measuring hydration) or a TEWL meter. Products that enhance barrier function typically combine occlusive
lipids (e.G., Dimethicone) with humectants (e.G., Hyaluronic acid) and barrier‑repair actives (e.G., Ceramides).

Transepidermal water loss (TEWL) is the amount of water that passively evaporates through the skin,
expressed in g/m²/h. Elevated TEWL values indicate compromised barrier function. Scalp TEWL can be
increased by frequent washing with high‑pH surfactants, exposure to harsh weather, or underlying
dermatological conditions. Formulators aim to lower TEWL by using mild surfactants, adding film‑forming
agents, and incorporating barrier‑repair ingredients. In clinical practice, TEWL measurements guide product
selection for patients with dry or inflamed scalps.

Follicular unit refers to a group of hair follicles, sebaceous glands, and associated nerves that share a
common blood supply. On the scalp, each follicular unit typically contains 1–4 hairs. Understanding the
anatomy of the follicular unit is crucial for designing targeted delivery systems, such as micro‑encapsulated
actives that penetrate the follicular opening without causing irritation. Challenges include ensuring
adequate penetration depth while avoiding occlusion that could trap sebum and promote Malassezia
growth.

Hair follicle cycle includes three distinct phases: anagen (growth), catagen (regression), and telogen (rest).
The proportion of follicles in each phase determines overall hair density and shedding rate. Scalp care
products may aim to prolong anagen (e.G., Minoxidil) or reduce premature catagen entry (e.G., Peptides
that stimulate dermal papilla). Monitoring the cycle requires tools like trichograms or phototrichograms,
which count hairs in each phase. A common challenge is variability among individuals; genetic factors
heavily influence cycle length, limiting the universal efficacy of active ingredients.

Scalp cleansing agents are the primary category of products designed to remove excess sebum, pollutants,
and product residue. The most common class is surfactants, which lower surface tension to emulsify oils.
Surfactants are classified as anionic (e.G., Sodium laureth sulfate), cationic (e.G., Behentrimonium chloride),
non‑ionic (e.G., Decyl glucoside), or amphoteric (e.G., Cocamidopropyl betaine). Anionic surfactants provide
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strong cleaning power but can be irritating; therefore, many advanced scalp shampoos blend them with
milder agents and add conditioning polymers to mitigate dryness. A key formulation challenge is achieving
a pleasant lather while maintaining a scalp‑friendly pH and low irritancy.

Conditioning polymers are high‑molecular‑weight compounds that deposit on hair and scalp to improve
manageability, reduce static, and enhance smoothness. Examples include quaternary ammonium polymers
such as polyquaternium‑10 and silicone‑based polymers like dimethicone. On the scalp, these polymers can
form a thin film that reduces friction during brushing, thereby decreasing mechanical irritation. Over‑use,
however, may lead to buildup, especially in individuals with fine hair or oily scalps. Product designers often
incorporate polymer‑clearing agents (e.G., Citric acid) to facilitate removal during rinsing.

Leave‑on treatments are products that remain on the scalp after application, delivering prolonged exposure
to active ingredients. Types include serums, tonics, scalp sprays, and masks. Because they are not rinsed
away, leave‑on formulas must be carefully balanced to avoid greasiness while providing sufficient hydration.
Common actives include niacinamide (anti‑inflammatory), caffeine (vasoconstrictive), and botanical extracts
(e.G., Rosemary for antioxidant support). A frequent challenge is ensuring even distribution across the scalp,
especially in areas with dense hair coverage. Application techniques such as scalp massage or targeted
micro‑spray nozzles can improve coverage.

Scalp exfoliants are products designed to mechanically or chemically remove dead skin cells and excess
sebum from the scalp surface. Mechanical exfoliants contain fine particles (e.G., Jojoba beads) that gently
polish the skin. Chemical exfoliants use keratolytic agents such as salicylic acid (beta‑hydroxy acid) or lactic
acid (alpha‑hydroxy acid) to dissolve intercellular bonds. Exfoliation helps prevent follicular blockage and
reduces dandruff symptoms. However, over‑exfoliation can compromise the barrier, increase TEWL, and
provoke irritation. Professionals typically recommend limited frequency (once to twice weekly) and advise
patients to follow with a soothing moisturizer.

Scalp masks are intensive treatments that deliver a high concentration of actives for a short, controlled
period (usually 5–15 minutes). Masks may be formulated as creams, gels, or hydrogel sheets. They often
contain occlusive agents like shear‑thickened carbomers combined with humectants (e.G., Glycerin) and
reparative ingredients (e.G., Panthenol). The occlusion enhances penetration of actives, while the mask’s
texture prevents runoff. Clinical use includes targeting severe dryness, post‑procedural recovery (e.G., After
scalp micro‑needling), or delivering antioxidant bursts. A practical challenge is ensuring the mask does not
interfere with hair styling or cause product transfer onto clothing.

Humectants are hygroscopic substances that attract water from the environment into the stratum corneum.
Glycerin, propylene glycol, and hyaluronic acid are common humectants in scalp care. They increase scalp
hydration, reduce friction, and improve the feel of styling products. In high‑humidity climates, humectants
can draw excess moisture, leading to a sticky sensation; therefore, formulators often balance them with
occlusives that lock in moisture without creating heaviness.

Occlusives are ingredients that form a barrier on the skin surface, limiting water loss. Typical occlusives
include silicones (e.G., Dimethicone), petrolatum, and certain natural waxes (e.G., Beeswax). In scalp care,
occlusives are valuable for sealing in actives and protecting the barrier after cleansing. However, if applied
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in excess, they may trap sebum and create an environment conducive to Malassezia proliferation. Selecting
the right occlusive level is a key formulation decision, particularly for oily‑type scalps.

Emulsifiers enable the stable mixing of oil‑based and water‑based phases, forming creams, lotions, and
serums. Common emulsifiers include glyceryl stearate, cetearyl alcohol, and polysorbate‑80. Their HLB
(hydrophilic‑lipophilic balance) value determines the type of emulsion (oil‑in‑water or water‑in‑oil). For
scalp products, a light, non‑greasy feel is often desired, prompting the use of low‑HLB emulsifiers that yield
a fluid lotion rather than a heavy cream. Emulsifier choice also impacts the delivery of lipophilic actives such
as essential oils.

Active ingredients are the components that provide the therapeutic or performance benefit of a scalp
product. They can be classified into several groups: antifungal (e.G., Ketoconazole), anti‑inflammatory (e.G.,
Niacinamide), keratolytic (e.G., Salicylic acid), hydrating (e.G., Hyaluronic acid), stimulating (e.G., Caffeine),
and protective (e.G., Antioxidants). The efficacy of an active depends on its concentration, stability, and
ability to reach the target site (e.G., Follicular infundibulum). Formulators must consider compatibility with
other ingredients, potential irritancy, and regulatory limits when selecting actives.

Antifungal agents such as ketoconazole, zinc pyrithione, and selenium sulfide are integral to anti‑dandruff
shampoos. Ketoconazole works by inhibiting ergosterol synthesis in fungal cell membranes, while zinc
pyrithione disrupts metabolic pathways and exhibits antibacterial properties. Selenium sulfide reduces
Malassezia proliferation through oxidative mechanisms. While potent, these agents can cause scalp dryness,
discoloration of light‑colored hair, or allergic reactions in sensitive individuals. Clinical protocols often start
with lower concentrations and increase as tolerated.

Zinc pyrithione (ZPT) is a metal‑based compound that combines antifungal and anti‑seborrheic effects. It is
widely used at concentrations of 1–2 % in over‑the‑counter dandruff shampoos. ZPT’s dual action reduces
Malassezia load and normalizes sebum production. However, prolonged exposure may lead to zinc
accumulation on the scalp, potentially causing irritation. Formulators mitigate this risk by incorporating
chelating agents (e.G., EDTA) and recommending limited usage periods.

Selenium sulfide is a sulfide mineral that exerts a strong antifungal effect. It is typically used at 1 %
concentration in prescription‑strength dandruff treatments. In addition to reducing yeast, selenium sulfide
can alter the keratinization process, decreasing scaling. Side effects include a possible yellowish tint to hair,
especially in light‑colored individuals, and a characteristic odor. Patients are advised to rinse thoroughly and
avoid contact with colored fabrics.

Ketoconazole is a synthetic imidazole antifungal with broad‑spectrum activity against Malassezia species.
Concentrations of 1–2 % are common in medicated shampoos. Ketoconazole also possesses
anti‑inflammatory properties, making it useful for seborrheic dermatitis. Potential drawbacks include scalp
irritation, dryness, and, rarely, systemic absorption leading to hepatotoxicity if used excessively. Practitioners
often combine ketoconazole with a gentle cleanser to offset its drying effects.

Salicylic acid is a beta‑hydroxy acid that penetrates the lipid matrix of the stratum corneum, promoting
exfoliation of dead cells. It is employed at 1–3 % in scalp exfoliants and anti‑dandruff formulations. Salicylic
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acid also has mild anti‑inflammatory properties, helping to relieve itching. Over‑use can compromise barrier
function and cause stinging, especially on compromised skin. Formulators balance salicylic acid with
soothing agents such as panthenol or oat extract.

Niacinamide (vitamin B3) is a multifunctional ingredient that reduces inflammation, improves barrier
function, and regulates sebum production. It is commonly used at 2–5 % in scalp serums and tonics.
Niacinamide’s ability to increase ceramide synthesis makes it valuable for dry or irritated scalps. One
challenge is that high concentrations may cause a transient flushing sensation in sensitive individuals, so
gradual titration is recommended.

Caffeine is a stimulant that can increase microcirculation in the scalp and potentially prolong the anagen
phase of hair follicles. It is often included in hair‑loss prevention products at 0.5–2 % Concentration. The
evidence for caffeine’s efficacy is mixed; while in vitro studies show follicular stimulation, clinical outcomes
vary. Caffeine may also cause mild scalp dryness if combined with strong surfactants, necessitating
complementary moisturizers.

Panthenol (pro‑vitamin B5) acts as a humectant and skin‑conditioning agent. It penetrates the stratum
corneum, enhancing water retention and providing a smooth feel. Concentrations of 1–3 % are typical in
conditioners, serums, and post‑shave scalp balms. Panthenol is well‑tolerated and can reduce irritation
caused by surfactants. Its main limitation is that it does not directly address fungal overgrowth, so it is
usually paired with antifungal actives in comprehensive anti‑dandruff formulas.

Allantoin is a soothing compound derived from the hydrolysis of allantoinic acid. It promotes cell
proliferation and supports wound healing, making it valuable for post‑procedure scalp care. Commonly
used at 0.5–2 %, Allantoin reduces redness and accelerates barrier repair. Its stability in aqueous systems is
high, but it may be less effective in high‑pH environments, requiring pH adjustment.

Essential oils such as tea tree oil, peppermint oil, and rosemary oil provide antimicrobial, cooling, and
antioxidant benefits. Tea tree oil, rich in terpinen‑4‑ol, exhibits strong antifungal activity against Malassezia.
Peppermint oil contains menthol, which offers a refreshing sensation and can improve scalp circulation.
Rosemary oil supplies carnosic acid, an antioxidant that protects against oxidative stress. However, essential
oils are potent allergens for some individuals; proper dilution (typically 0.5–2 %) And patch testing are
essential to avoid sensitization.

Dimethicone is a silicone polymer widely used as an occlusive and conditioning agent. It forms a breathable
film that reduces water loss while providing slip, making hair easier to comb. In scalp products, dimethicone
can help lock in moisture from humectants and protect the skin from irritants. Excessive dimethicone may
lead to a heavy feel and product buildup, especially on fine hair types. Formulators often combine it with
lightweight silicone fluids (e.G., Cyclopentasiloxane) to achieve a balanced texture.

Glycerin is a classic humectant that attracts water to the stratum corneum. It is highly compatible with most
ingredients and is used at 3–10 % in scalp lotions and creams. Glycerin improves product spreadability and
reduces static. In very dry climates, glycerin may draw moisture from deeper skin layers, causing a
paradoxical drying effect. To counter this, formulators pair glycerin with occlusives or use lower
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concentrations in low‑humidity environments.

Hyaluronic acid is a high‑molecular‑weight polysaccharide that holds up to 1000 times its weight in water.
Low‑molecular‑weight variants (Polyquaternium‑10 is a cationic polymer that deposits on hair and scalp,
reducing static and providing a conditioning film. It is frequently used in shampoos and conditioners at 0.1–
0.5 %. While effective at smoothing, it can accumulate on the scalp if not adequately rinsed, leading to
buildup. Combining it with a mild chelating system (e.G., Citric acid) helps maintain clarity.

Citric acid serves multiple roles: PH adjuster, chelating agent, and mild exfoliant. By lowering the pH of a
formulation, citric acid helps maintain the acid mantle and can improve the efficacy of certain actives (e.G.,
Salicylic acid). In concentrations of 0.5–2 %, It also aids in removing mineral deposits from the scalp surface.
Excessive use may cause irritation, especially on compromised skin, so precise dosing is essential.

Co‑surfactants are secondary surfactants added to modify the foam quality, reduce irritation, or improve
solubilization of actives. Examples include cocamidopropyl betaine and sodium cocoyl isethionate.
Co‑surfactants can lower the overall irritation potential of an anionic surfactant blend while preserving
cleansing efficiency. Selecting the right ratio is critical; too much co‑surfactant may reduce cleansing power,
while too little may not sufficiently mitigate irritation.

Rheology refers to the flow behavior of a product, encompassing viscosity, thixotropy, and shear‑thinning
properties. Scalp care products must have a viscosity that allows easy dispensing yet remains stable during
storage. Shear‑thinning behavior is desirable for shampoos, enabling a thin consistency during pumping
but a richer feel during massage. Rheological modifiers such as xanthan gum or carbomers are used to
fine‑tune texture. Inconsistent rheology can lead to poor consumer acceptance and uneven active
distribution on the scalp.

Shear‑thinning is a property where viscosity decreases under applied shear (e.G., During massage) and
recovers when the shear stops. This behavior provides a smooth application experience while maintaining
product stability at rest. Many modern scalp cleansers incorporate shear‑thinning polymers to ensure that
the product spreads easily without feeling heavy. A common formulation challenge is balancing
shear‑thinning with adequate film‑forming ability for leave‑on products.

Patch testing is a standard method for assessing the sensitization potential of a product. Small amounts of
the product are applied to the skin (often the inner forearm) and observed over 48–72 hours for reactions
such as erythema, edema, or vesiculation. In scalp care, patch testing is crucial for products containing
essential oils, fragrance components, or strong antifungals, as these ingredients can provoke allergic
contact dermatitis. A negative patch test does not guarantee that a product is irritation‑free for all users,
but it provides a baseline safety assessment.

Allergenicity describes the capacity of a substance to provoke an allergic response. In scalp formulations,
common allergens include fragrance mixes, certain preservatives (e.G., Methylisothiazolinone), and some
botanical extracts. Manufacturers must list known allergens on product labels according to regulatory
guidelines (e.G., EU Cosmetics Regulation). Reducing allergenicity involves selecting low‑risk ingredients,
using minimal fragrance, and performing extensive in‑vitro and in‑vivo testing.
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Irritancy is the potential of an ingredient to cause reversible inflammation or discomfort upon contact.
Surfactants, especially anionic types, are frequent sources of irritation. The Primary Irritation Index (PII)
quantifies this potential, with lower values indicating milder formulations. Formulators aim to keep the
overall PII of a scalp product below a threshold (often Sensitization is a delayed hypersensitivity reaction
that can develop after repeated exposure to an allergen. Unlike irritancy, sensitization results in an
immune‑mediated response that may persist even after the offending product is discontinued. The Human
Repeat Insult Patch Test (HRIPT) is a standard protocol to evaluate sensitization risk. Products intended for
daily scalp use undergo HRIPT to confirm that repeated exposure does not lead to sensitization.

Comedogenicity refers to the tendency of an ingredient to block pores and promote the formation of
comedones (blackheads or whiteheads). While more relevant to facial skin, comedogenic ingredients can
also affect the scalp, particularly in individuals prone to follicular blockage. Heavy oils (e.G., Coconut oil) are
considered comedogenic for some users. Formulators often label products as “non‑comedogenic” when
they avoid high‑risk ingredients, though individual reactions may still vary.

Preservatives are essential for preventing microbial growth in aqueous scalp products. Common
preservatives include phenoxyethanol, parabens, benzoic acid, and sodium benzoate. The preservative
system must be broad‑spectrum, effective at low concentrations, and compatible with the product’s pH.
Over‑use can increase irritation or allergenicity; therefore, a balanced preservative blend is crucial.
Preservative efficacy is typically verified through challenge testing (e.G., USP ).

Phenoxyethanol is a glycol ether preservative widely used at 0.5–1 % In cosmetic products. It offers broad
antimicrobial activity with relatively low sensitization risk. However, some individuals may experience mild
irritation, especially on compromised scalps. Formulators combine phenoxyethanol with other preservatives
(e.G., Ethylhexylglycerin) to achieve synergistic protection while maintaining low overall concentrations.

Parabens (methylparaben, propylparaben) are ester‑based preservatives effective against bacteria and fungi.
Their usage has declined in some markets due to consumer perception, though scientific consensus still
supports their safety at concentrations ≤ 0.4 %. In scalp care, parabens may be replaced by alternative
systems such as benzyl alcohol or caprylyl glycol to address consumer concerns.

Emollients are ingredients that soften and smooth the skin by filling gaps between corneocytes. Common
emollients in scalp products include plant oils (e.G., Argan oil), esters (e.G., Isopropyl myristate), and silicone
fluids. Emollients improve product spreadability and impart a pleasant tactile sensation. The challenge lies in
selecting emollients that do not exacerbate oiliness or promote fungal growth. Light, non‑greasy esters are
often preferred for oily scalps, while richer oils may be reserved for dry or damaged scalps.

Fragrance adds a pleasant scent to scalp products, enhancing user experience. However, fragrance is a
leading cause of allergic reactions in cosmetics. In advanced scalp care, many professionals recommend
fragrance‑free or hypoallergenic options for clients with a history of dermatitis. When fragrance is used, it
must comply with regulatory limits (e.G., IFRA standards) and be declared in the ingredient list.

INCI (International Nomenclature of Cosmetic Ingredients) is the standardized system for naming cosmetic
ingredients on product labels. Understanding INCI nomenclature enables professionals to quickly identify
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the function and safety profile of each component. For example, “PEG‑40 Hydrogenated Castor Oil”
indicates a polyethylene glycol‑based emulsifier derived from castor oil. Mastery of INCI is essential for
compliance with labeling regulations across different jurisdictions.

GMP (Good Manufacturing Practice) outlines the production standards that ensure product quality, safety,
and consistency. In scalp care, GMP compliance includes proper cleaning of equipment to prevent
cross‑contamination, validated sterilization procedures for aqueous formulations, and routine stability
testing. Failure to adhere to GMP can result in batch variability, microbial contamination, or sub‑potent
active concentrations, all of which jeopardize consumer safety.

Stability testing evaluates how a product’s physical, chemical, and microbiological properties change over
time under various conditions (e.G., Temperature, humidity, light). For scalp products, key parameters
include pH stability, active ingredient potency, viscosity, and color. Accelerated stability studies (e.G., 40 °C/
75 % RH for 3 months) predict shelf‑life and identify potential incompatibilities. A common challenge is
maintaining the stability of volatile essential oils, which may evaporate or oxidize, reducing efficacy and
altering fragrance.

Photostability concerns the resistance of an ingredient to degradation when exposed to light. Many
antioxidants (e.G., Vitamin E, rosemary extract) are prone to photo‑oxidation, losing potency and potentially
forming irritating by‑products. Formulators protect photolabile actives by encapsulating them in liposomes,
using opaque packaging, or adding stabilizers such as tocopherol acetate. Photostability testing involves
exposing the product to simulated sunlight (e.G., UV‑A/B) and measuring active concentration over time.

Micelle is an aggregate of surfactant molecules that forms in aqueous solution, with hydrophobic tails
inward and hydrophilic heads outward. Micelles solubilize oily sebum and facilitate its removal during
rinsing. The critical micelle concentration (CMC) determines the point at which micelles form. Formulators
adjust surfactant concentration to stay above the CMC while minimizing irritancy. Advanced scalp cleansers
may employ mixed micelle systems (e.G., Anionic + non‑ionic) to enhance solubilization of both sebum and
product residues.

Lipophilic actives are ingredients that preferentially dissolve in oil phases, such as essential oils, fatty acids,
or certain antioxidants. Delivery of lipophilic actives to the scalp often requires emulsification or
encapsulation (e.G., Nano‑emulsions, liposomes) to ensure uniform distribution. A practical difficulty is that
lipophilic actives may be sequestered within the sebum layer, reducing their contact with the epidermis.
Strategies such as using mild surfactants or incorporating solubilizers (e.G., Polysorbate‑80) improve
bioavailability.

Hydrophilic actives dissolve readily in water, including many vitamins (e.G., Vitamin C), peptides, and
humectants. These actives are typically incorporated into the aqueous phase of an emulsion. Their challenge
lies in maintaining stability, as many hydrophilic actives are prone to oxidation or hydrolysis. Antioxidants
and pH control agents are often added to protect them. For scalp serums, hydrophilic actives can be
delivered via a light, water‑based gel that quickly absorbs without leaving residue.

Peptides are short chains of amino acids that can signal cellular processes. In scalp care, peptides such as
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copper‑tripeptide‑1 or biotinyl‑GHK are marketed for their potential to stimulate hair growth and
strengthen follicles. Their efficacy depends on molecular size, stability, and ability to penetrate the stratum
corneum. Peptide formulations often employ delivery technologies like hydrogel matrices or liposomal
encapsulation to enhance penetration. A frequent obstacle is the high cost of peptide synthesis and the
need for rigorous stability testing.

Hydrogel is a three‑dimensional network of water‑absorbing polymers that creates a gel‑like texture.
Hydrogels are used in scalp masks and serums to provide a cooling, soothing effect while delivering actives.
Common hydrogel polymers include carbomers, sodium hyaluronate, and polyacrylamide. The gel structure
can be tuned to achieve a desired viscosity, allowing easy spreading without dripping. One limitation is that
hydrogels may dry out rapidly if not sealed, reducing the time window for effective active delivery.

Micro‑needling is a mechanical technique that creates micro‑channels in the scalp to enhance product
penetration and stimulate collagen production. Post‑procedure care often includes applying soothing
serums rich in hyaluronic acid and panthenol to reduce inflammation. While micro‑needling can improve
the efficacy of topical actives, it also increases the risk of infection if proper aseptic protocols are not
followed. Practitioners must educate patients on post‑procedure hygiene and recommend products free of
irritating surfactants.

Trichogram is a diagnostic method that involves plucking a small number of hairs and examining them
under a microscope to assess growth phase distribution. It provides insight into the proportion of anagen
versus telogen hairs, helping to evaluate the effectiveness of hair‑growth treatments. The technique is
labor‑intensive and may cause temporary discomfort, limiting its routine use. Nonetheless, it remains a
valuable objective measure in clinical research on scalp products.

Phototrichogram utilizes digital photography and image analysis to monitor hair density, growth rate, and
shedding over time. The method is non‑invasive and can be repeated at regular intervals. Data from
phototrichograms guide product development, allowing manufacturers to quantify the impact of actives on
hair growth. A challenge is ensuring consistent lighting and positioning to avoid measurement variability.

Scalp elasticity refers to the ability of scalp skin to return to its original shape after deformation. Elasticity is
a marker of skin health, with reduced elasticity often indicating aging or chronic inflammation. Instruments
such as a cutometer can measure elasticity by applying suction to the skin surface. Products containing
collagen‑stimulating peptides or elastin‑supporting antioxidants aim to improve scalp elasticity, though
measurable changes typically require prolonged use.

Scalp hydration is evaluated using a corneometer, which measures the dielectric constant of the skin
surface. Adequate hydration correlates with reduced TEWL, improved barrier function, and less itching.
Hydrating ingredients like glycerin, hyaluronic acid, and urea are commonly incorporated into leave‑on
treatments. However, over‑hydration can lead to a “mushy” sensation and may predispose the scalp to
fungal overgrowth if not balanced with appropriate occlusives.

Urea is a natural component of the skin’s natural moisturizing factor (NMF). At low concentrations (2–5 %),
urea acts as a humectant, while higher concentrations (10–20 %) provide keratolytic effects, aiding in the
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removal of thickened scales. In scalp treatments for hyper‑keratotic conditions, urea can be combined with
salicylic acid for synergistic exfoliation. The main drawback is that high concentrations may cause stinging,
especially on inflamed skin.
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