Hairdressing Science & Artistry

Trichology, Chemical Architecture, Precision Design & Salon Management

1. Trichology & Structural Hair Chemistry

Professional hairdressing is rooted in trichology—the biological study of hair, its structure, growth cycles, and
chemical composition. Hair is primarily composed of keratin, an insoluble fibrous protein synthesized from 18 amino
acids, predominantly cysteine. Understanding the internal physics of the hair shaft enables stylists to perform
chemical restructuring, color transformations, and conditioning treatments without compromising structural integrity.

0.3-0.5mm

Average Daily Hair Growth Rate

45-5.5

Natural Hair/Scalp pH Range

100,000

Average Scalp Follicle Count

1.1 Anatomy of the Hair Shaft

The human hair strand consists of three distinct concentric layers, each performing unique structural roles:

1. The Cuticle (Outer Shield)

Consists of 6—-10 overlapping translucent scale layers
made of hardened keratin. Protects the delicate interior
cortex and regulates moisture absorption. Healthy
cuticles lie flat, reflecting light for natural shine.

3. The Medulla (Central Core)

The innermost core composed of soft keratin cells and
air spaces. Commonly present in coarse hair types and
often absent in fine or naturally blonde hair strands. Has
no direct role in chemical services.

1.2 Internal Chemical Bonds

2. The Cortex (Core Strength)

Forms approximately 90% of the hair shaft's total weight.
Contains fibrous protein chains, natural melanin pigment
granules, and chemical bonds that determine elasticity,
tensile strength, and natural texture.

4. Follicle & Dermal Papilla

The living root assembly located within the dermis. The
dermal papilla contains blood vessels supplying nutrients
required for cell division and hair growth during the active
growth phase.

The polypeptide chains in the cortex are cross-linked by three principal bond types:

¢ Hydrogen Bonds: Weak, physical side bonds easily broken by water or thermal heat, reformed upon drying or cooling.

Responsible for temporary styling sets.

« Salt Bonds: Weak, ionic side bonds broken by changes in pH (acidic or alkaline solutions). Neutralized when the hair

returns to its natural pH equilibrium.

o Disulfide Bonds: Strong, chemical covalent bonds joining sulfur atoms in adjacent cysteine amino acids. Broken only
by chemical reducing agents (perming/relaxing) or strong oxidizers.
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2. Hair Diagnostics & Consultation Science

Before executing any technical service—cut, chemical treatment, or color—a structured trichological diagnosis must
be performed. Evaluating hair physical properties prevents mechanical damage, over-processing, and adverse scalp
reactions.

2.1 Physical Hair Characteristics Matrix

Physical

Technical Definition Clinical Testing Method Chemical Service Impact

Property

Ability of the cuticle layer to Float Test / Strand Slide Test Determines color absorption speed

Porosit
y absorb liquids and moisture. (sliding fingers from tip to scalp). and developer strength selection.
Ability of hair to stretch and
. "y ! ) Stretch Test: Stretch dry hair Indicates disulfide bond integrity;
Elasticity return to length without . . . . .
. (20%) or wet hair (up to 50%). dictates perming or lightening safety.
breaking.
Number of individual hai Dictat duct tit
. umberotindivi u? ar Scalp Visual Check (classified as ¢ e,‘ €8 product quantity .
Density strands per square inch of . ) requirements and subsection
Low, Medium, or High). . . )
scalp. thickness in cutting.
C hai ires high
Individual strand diameter Single Strand Feel or Micrometer oarse .alr r.eqU|res '9 ?r
Texture processing times; fine hair processes

(Fine, Medium, Coarse). Measurement.

rapidly.

2.2 Hair Growth Cycles (Trichodynamics)

Scalp follicles progress through three distinct biological growth phases continuously:

Anagen (Active Growth Phase)

Lasts between 2 to 7 years. Approximately 85%-90% of
all scalp follicles are in the anagen phase at any given
time, actively synthesizing keratin protein.

Telogen (Resting Phase)

Lasts 3 to 4 months before natural shedding occurs.
Normal daily shedding ranges from 50 to 100 strands as
new anagen hair begins pushing up.

Safety Protocol: The Strand & Patch Test

Catagen (Transition Phase)

A brief 2 to 3 week regression period where the follicle
shrinks, detaches from the dermal papilla, and halts hair
fiber production.

Exogen (Shedding Phase)

The final sub-stage where the fully detached club hair
exits the follicle lumen entirely, completing the cyclical
turnover process.

Prior to applying permanent oxidative hair color or chemical relaxers, stylists must perform a Patch Test
(Predisposition Test) 24-48 hours in advance behind the ear or inside the elbow to check for p-Phenylenediamine
(PPD) allergic sensitivity, alongside a preliminary strand test on isolated hair cut-offs.
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3. Precision Haircutting Geometry & Architecture

Precision haircutting is three-dimensional architecture applied to the curved surface of the human head. Master
cutters control elevation, projection, distribution, and finger angles relative to anatomical reference points to sculpt
weight, graduation, and movement.

3.1 Spatial Variables & Elevation Dynamics

Elevation refers to the angle at which a hair section is lifted away from the head curve prior to cutting:

o 0 Degrees (Solid / One-Length Form): Hair is combed flat to natural fall with zero projection. Builds maximum weight
at the perimeter base.

e 45 Degrees (Graduated Form): Hair is elevated between 1° and 89°. Creates stacked weight distribution with triangular
exterior perimeter outlines.

e 90 Degrees (Uniform Layered Form): Hair is held perpendicular to the head curve at all points. Removes weight
equally, creating a soft round texture.

o 180 Degrees (Increased Layered Form): Hair is projected upward above 90°. Preserves maximum perimeter length
while creating short interior layers.

Haircut Projection & Elevation Angle Diagram

90° (Uniform Layers)

Over-Direction Vector (Lengthening)

Key Cutting Principles:

* Elevation controls WEIGHT.

+ Over-direction controls LENGTH.
45° (Graduation) * Finger angle controls SHAPE.

Parietal Head Curve

0° (Solid Fall)

3.2 Texturizing & Finishing Techniques
Texturizing removes bulk and controls motion without altering the base silhouette form:

¢ Point Cutting: Shears cut diagonally into hair tips to create soft feathered edges.
o Slithering / Slicing: Partially open shears slide along the strand to thin interior mass.

o Channeling: Shears cut distinct void channels to create dramatic direction shifts.
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4. Color Theory & Chemical Hair Coloring

Hair coloring combines optical color theory with oxidative chemistry. Formulating requires analyzing natural
underlying warm pigments, baseline pitch levels, and target tonal reflections.

4.1 The International Level System & Natural Pigments

Hair darkness is categorized from Level 1 (Black) to Level 10 (Lightest Blonde). Lightening natural melanin reveals
warm underlying undertones that must be formulated for or neutralized:

Level Pitch Natural Base Description

Underlying Pigment Revealed

Neutralizing Complementary Color

Level 1-3 Black / Dark Brown Dark Red / Red Green Corrector / Ash

Level 4-5 Medium / Light Brown Red-Orange / Orange Blue-Green / Blue Corrector
Level 6-7 Dark / Medium Blonde Orange-Yellow / Yellow-Gold Blue-Violet / Violet Corrector
Level 8-10 Light / Pale Blonde Yellow / Pale Yellow Violet / Pearl Toner

4.2 Dye Classifications & Chemical Formulations

Permanent Oxidative Color

Combines unpigmented dye precursors (para-dyes) with
ammonia or MEA and hydrogen peroxide. Opens the
cuticle, swells the cortex, and polymerizes dye molecules
inside the core.

Semi-Permanent Color

Pre-formed direct dye molecules that coat the cuticle
exterior. Requires no developer or chemical oxidation,
lasting 4 to 12 washes.

4.3 Developer Volume Activation Matrix

Demi-Permanent Color

Uses low-volume developer (5V-10V) with mild alkaline
agents. Deposits color into the cuticle/outer cortex
without lifting natural melanin pigment.

Powder & Cream Lighteners

Alkaline persulfate salts mixed with developer (20V-
40V) to oxidize and dissolve natural eumelanin and
pheomelanin pigment granules permanently.

Hydrogen Peroxide (H,0,) acts as the oxidizing agent that lifts natural pigment and activates dye intermediates:

¢ 10 Volume (3% H202): Deposit-only or 1 level of lift. Ideal for tone-on-tone coloring and minimal damage.
¢ 20 Volume (6% H202): Standard coverage for gray hair; provides 1 to 2 levels of natural lift.
¢ 30 Volume (9% H202): Delivers 2 to 3 levels of lift; used for high-lift fashion shades.

¢ 40 Volume (12% H202): Provides maximum lift (up to 4 levels); used strictly with lightener powders or super-
lightening blondes.
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5. Chemical Reforming (Perming & Chemical Relaxing)

Chemical texture reforming permanently alters straight hair into curls or breaks coily patterns into straight
alignments. This transformation requires two chemical steps: disulfide bond reduction followed by oxidative bond re-
bonding.

5.1 Redox Reactions in Chemical Waving

Permanent waving relies on a classic Reduction-Oxidation (Redox) reaction:

1. Reduction Step (Waving Lotion)

Ammonium  Thioglycolate (ATG) or Cysteamine
penetrates the cortex, donating hydrogen atoms to break
cystine disulfide bonds into separate cysteine thiol
groups.

3. Neutralization Step (Oxidizer)

Hydrogen peroxide neutralizer removes hydrogen atoms,
reforming broken disulfide bonds in their new curler-
conformed shape while lowering pH.

2. Mechanical Wrapping

Hair strands conform to the physical diameter of
wrapped perm rods, shifting broken disulfide bonds into
newly aligned spatial configurations.

4. Alkaline vs. Acid Perms

Alkaline perms (pH 9.0-9.6, cold waves) act fast on
resistant hair. Acid perms (pH 6.9-7.2, heat-activated)
suit damaged, color-treated strands.

5.2 Chemical Hair Relaxers & Incompatibilities

Chemical relaxers straighten hair by permanently converting strong disulfide bonds into lanthionine bonds through a
process called lanthionization.

Active Chemical Operational pH

P e Key Safety Rules & Incompatibilities

Relaxer Type

Sodium Hydroxide = NaOH (2% - 3% pH12.5-14.0 Fast-acting; requires scalp protective base cream.
(Lye) concentration) (Extreme) High chemical burn risk.
Guanidine / Calcium Gentler on scalp, but can leave mineral buildup on
No-Lye Relaxers . pH11.0-11.5 . .
Hydroxide hair fibers over time.
A Ammonium Uses same reduction chemistry as perms.
Thio Relaxers pH9.0 - 10.0

Thioglycolate (ATG) Incompatible with Hydroxides!

Critical Chemical Hazard Notice

NEVER combine Sodium Hydroxide (Lye) relaxers with Ammonium Thioglycolate or metallic salt dyes! Applying
hydroxide relaxers over thioglycolate-processed hair causes catastrophic chemical melting and total hair shaft
degradation.
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6. Thermal Styling, Salon Ergonomics & Sanitation

Maintaining safety in professional salons requires managing physical styling tools, protecting worker health through
ergonomic posture, and enforcing strict sanitation protocols to prevent cross-contamination.
6.1 Thermal Styling & Heat Protection Mechanics

Hot tools (flat irons, curling irons, blow dryers) operate between 150°C and 230°C (300°F-450°F). Heat breaks
temporary hydrogen bonds while softening the cortex keratin matrix:

o Thermal Degradation (Bubble Hair): Excessive heat above 200°C vaporizes moisture inside the cortex, forming micro-
cavities that cause instant breakage.

o Silicones & Polymers: Thermal protectants apply dimethicone or cyclomethicone films that slow heat transfer and
reduce friction.
6.2 Salon Ergonomics & Stylist Health

Repetitive hand movements, prolonged standing, and awkward arm elevation put stylists at high risk for Carpal Tunnel
Syndrome, shoulder tendinitis, and lumbar strain.

Ergonomic Cutting Scissors Stance & Hydraulic Positioning

Utilize swivel-thumb or offset handles to maintain a low Adjust hydraulic client chairs so the working section sits
elbow position, reducing stress on the rotator cuff and at chest height. Keep feet shoulder-width apart to
wrist flexor tendons. maintain neutral body alignment.

6.3 Infection Control & Decontamination Standards

Salons must implement a strict three-tiered decontamination process compliant with state licensing boards and
health department guidelines:

Level Target Pathogens Standard Salon Procedure Applicable Equipment

. Removes visible dirt, hair Washing tools with warm water and All combs, clips, brushes, and
1. Cleaning ) .

debris, and oil. detergent soap. shear blades.

2. Kills bacteria, fungi, and Immersion in EPA-registered liquid Non-porous plastic combs,
Disinfection viruses (EPA rated). disinfectant (e.g., Barbicide) for 10 min. guard clips, shears.
3. Destroys all microbial life, High-pressure steam autoclaves or dry Metal extraction tools, skin
Sterilization including endospores. heat ovens (rare in standard hair salons). puncture implements.
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7. Salon Management, Consultation Framework & Careers

Technical mastery must be matched with clear communication, client consultation frameworks, and commercial
salon management skills to build a sustainable, profitable career.

7.1 The 5-Step Professional Consultation Model

A structured consultation aligns client desires with technical feasibility and hair health:

7.

1. Greeting & Active Listening

Review lifestyle habits, daily styling routines,
maintenance budgets, and reference photographs in a

quiet seated environment.

3. Technical Proposal & Pricing

Present realistic service options, execution timelines,
total costs, and required home maintenance products
transparently before starting.

2 Salon Key Performance Indicators (KPls)

2. Scalp & Strand Analysis

Examine elasticity, porosity, density, scalp health, natural
level, and previous chemical history under clear daylight-
balanced lighting.

4. Execution & Home Care Prescription

Perform the agreed service while educating the client on
proper shampooing, thermal protection, and home
maintenance product regimens.

Successful stylists track key commercial metrics to boost salon revenue and productivity:

Client Retention Rate: Percentage of first-time clients who rebook within 60 days (target: >70% for established

stylists).

Average Ticket Value: Total service revenue divided by total client visits; increased through add-on glossing or

conditioning treatments.

Retail To Service Ratio: Percentage of revenue generated through home care product sales (target: 15%-25% of total

earnings).

Career Advancement Pathways

The cosmetology industry offers diverse career specializations: Master Color Specialist, Trichologist (scalp health
expert), Editorial Fashion Stylist, Platform Artist/Educator, Film/Theatrical Wig Designer, and Salon Owner/Business

Manager.

Hairdressing Science & Artistry: Professional Guide

Page 7 of 7



