
Advanced Skin Analysis Techniques

Designed for students, clinicians, and skincare professionals

1. Overview

Aspect Why It Matters Typical Use

Objective

assessment

Reduces subjectivity, improves

treatment outcomes

Clinical dermatology, aesthetic

medicine, research

Depth of

information

Captures structural, functional, and

biochemical data

Diagnosis of early disease,

monitoring therapy

Quantifiable

metrics

Enables longitudinal tracking & data?

driven decisions
Clinical trials, product development

2. Imaging?Based Methods

Technique Principle
Key Parameters

Measured
Advantages Limitations

High?Resolution

Ultrasound

(HRUS)

Sound waves

(20–50?MHz)

reflect off skin

layers

Epidermal/dermal

thickness, edema,

vascular flow

(Doppler)

Real?time, non

?invasive,

depth up to 5?

mm

Operator?

dependent,

limited resolution

for superficial

stratum corneum

Optical Coherence

Tomography

(OCT)

Low?coherence

interferometry

(800–1300?nm)

Micro?architecture,

layer thickness, micro

?voids, scar depth

Micron?scale

resolution,

cross?sectional

imaging

Penetration ?2?

mm, expensive

equipment

Confocal Laser

Scanning

Microscopy

(CLSM)

Point?by?point

laser scanning with

pinhole detection

Cellular morphology,

melanin distribution,

collagen network

Near?histologic

detail, in vivo

Small field of

view, requires

fluorescence

contrast for

some targets
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Technique Principle
Key Parameters

Measured
Advantages Limitations

Multiphoton

Microscopy (MPM)

Simultaneous two?

photon excitation &

second?harmonic

generation

Collagen/elastin

fibers, melanin,

metabolic

autofluorescence

(NADH/FAD)

Deep

penetration (?

500?µm), label

?free

High cost, limited

to research

settings

Raman

Spectroscopy

Inelastic scattering

of monochromatic

light

Molecular

composition (lipids,

water, proteins,

pigments)

Chemical

specificity, non

?destructive

Weak signal ?

long acquisition

times, sensitive

to motion

Infrared (IR)

Thermography

Detects surface

temperature

variations

Vascular activity,

inflammation, barrier

disruption

Quick,

contactless

Low spatial

resolution,

influenced by

ambient

conditions

3?D Surface

Profilometry (e.g.,

Fringe Projection,

Structured Light)

Optical

triangulation of

surface topography

Roughness, wrinkle

depth, pore volume

Quantitative

surface

metrics, fast

Sensitive to skin

reflectivity,

requires

calibration

3. Biophysical & Functional Measurements

Method What It Measures Typical Devices Clinical Insight

Corneometry
Stratum corneum

hydration (capacitance)

Corneometer,

MoistureMeter

Barrier integrity, efficacy

of moisturizers

Transepidermal Water

Loss (TEWL)

Evaporation rate ?

barrier function

Tewameter,

AquaFlux

Detects early dermatitis,

predicts irritant reactions

Sebumetry Surface lipid secretion
Sebumeter,

Sebumex

Acne propensity, oily?

skin management

pH Meter
Surface acidity

(4.5–5.5 normal)
Skin?pHmeter

Dysbiosis, barrier

compromise

Cutometer /

Elastography

Viscoelastic properties

(elasticity, firmness)

Cutometer,

DermaLab

Photo?aging, scar

assessment
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Method What It Measures Typical Devices Clinical Insight

Spectrophotometry &

Colorimetry

Skin color, erythema,

melanin
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