ejbps, 2026, Volume 13, Issue 4, 71-77. Review Article Impact Factor 8.181

EUROPEAN JOURNAL OF BIOMEDICAL C'fdser’]\'UZSi‘_‘i'JgB%;g
AND PHARMACEUTICAL SCIENCES Volume: 13
http://www.ejbps.com Year: 2026

AREVIEW ON: ARTIFICIAL INTELLIGENCE IN COSMETIC DERMATOLOGY;
ADVANCES IN SKIN ANALYSIS AND PERSONALIZED TREATMENT

A. Vamsi*!, Y. Dhruthin Raj**, B. Vamsi®, T. Radha? Ch. Narasimha Raju Bh?

'Department of Pharmaceutics, Vagdevi College of Pharmacy, Gurazala, AP, India.
'Department of Pharmaceutical Analysis, Gurram Balanarasaiah Institute of Pharmacy, Ghatkesaar, Hyderabad, TG,
India.

*Corresponding Author: Y. Dhruthin Raj
Department of Pharmaceutics, Vagdevi College of Pharmacy, Gurazala, AP, India.
DOI: https://doi.org/10.5281/zen0d0.19281335

How to cite this Article: A. Vamsi*!, Y. Dhruthin Raj**, B. Vamsi', T. Radha? Ch. Narasimha Raju Bh2. (2026). A Review On:
Artificial Intelligence In Cosmetic Dermatology; Advances In Skin Analysis And Personalized Treatment. European Journal of

@ ® S Biomedical and Pharmaceutical Sciences, 13(4), 71-77.

This work is licensed under Creative Commons Attribution 4.0 International license.

Article Received on 24/02/2026 Avrticle Revised on 16/03/2026 Article Published on 01/04/2026

ABSTRACT

Acrtificial intelligence (Al) will soon be commonplace with the cosmetic dermatology field. Al in current use has
focused on enhancing patients’ involvement in more treatmental decisions with customizable skin care. In many
dermatology practices include Al driven skin analytical tools as development of three-dimensional facial
reconstruction technologies. We highlight the current and developing applications of all in cosmetics dermatology,
and machine learning algorithm improves diagnosis accuracy and predict treatmental responses. In recent Al the
mobile apps and clinical devices analyze the skin and recommended products.

KEYWORDS: Cosmetic dermatology, cosmetic procedure, products, skin analysis procedure, skin care.

INTRODUCTION for evaluation that is less subjective than manual
In recent advancements in artificial intelligence (Al) observation.

have significantly influenced on dermatology,

particularly in diagnosis of skin diseases. However, Personalized Treatment Planning

aesthetic dermatology faces unique challenges due to
subjective evaluations, and the lack of standardized
assessments have traditionally relied on visual
examination and practitioner expertise, which may lead
to subjective interpretation and variability in treatment
outcomes. The absence of standardized and objective
evaluation methods has created a need for more precise
and data-driven approaches.

Al is transforming cosmetic dermatology by providing
objective data-driven analysis, personalized treatment
plans, and predictive outcome simulations that enhance
traditional subjective evaluations. These tools are used in
clinics, research, and consumer-facing applications to
improve precision and patient satisfaction.

Skin Analysis and Diagnosis

Al systems use high-resolution imaging and computer
vision to objectively assess various skin parameters such
as wrinkle depth, pigmentation, pore size, texture, and
hydration levels. This provides a quantifiable baseline

Fig. No. 1: Personalized treatmental planning.
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Machine learning algorithms analyze comprehensive
patient data, including skin type, genetic predispositions,
lifestyle, and environmental factors, to recommend
tailored treatments, such as specific laser types, filler
volumes, or customized skincare ingredients.

Outcome Prediction and Simulation

Utilizing 3D modeling and augmented reality (AR), Al
can generate realistic "before-and-after" simulations of
potential treatment results (e.g., after a filler injection or
laser resurfacing). This helps manage patient
expectations and facilitates shared decision-making.

Robotic-Assisted Procedures

Al guides robotic systems to enhance precision in
procedures like hair transplantation and laser treatments.
This minimizes human error, standardizes outcomes, and
improves safety.

Patient Education and Engagement
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Fig. No. 2: High visual Al powered live skin analysis.

Al-powered applications, chatbots, and smart mirrors are
used as interactive educational tools. They provide
patients with information on procedures, post-treatment
care, and product recommendations, helping them make
informed decisions about their skin health.

Real-time Monitoring

Biosensors and smart devices integrated with Al can
monitor skin responses (e.g., temperature, moisture
levels) in real-time during and after procedures, allowing
practitioners to adjust parameters dynamically to
optimize efficacy and safety.

Cosmetic dermatology is a growing field as more
patients are seeking treatments for esthetic concerns.
Traditionally, practitioners and patients utilize their own
perceptions, current beauty standards, and manual
observation to determine their satisfaction with cosmetic
interventions. Artificial intelligence (Al) can be
introduced into cosmetic dermatology to provide
objective  data-driven recommendations to  both
dermatologists and patients.
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STEPS IN Al COSMETIC ANALYSIS

Fig. No. 3: Al in cosmetology.

TREATMENT SIMULATIONS

Generative Al creates before and after visualizations for
the procedures like laser treatments, Botox, Fillers, skin
resurfacing, and stimulating up to 10 skin issues such as
pores, redness, or dark circles. Tools like prefect Corp’s
simulator or eMI’s Al predictor offer realistic previews
from selfies, aiding patient education and decision
making and guiding post care, using computer vision and
data to analyze skin for acne, wrinkles, pigmentation,
and monitoring progress for enhanced precision and
patient satisfaction.

WORKING

Data Analysis : Al algorithms process vast amounts of
skin data from images, biosensors, and patient history to
find patterns.

Computer Vision : Identifies and quantifies skin features
like wrinkles and lesions for objective assessment.
Machine Learning : Learns from the past data to predict
treatment efficacy and personalize plans.

BENEFITS

Data- Driven Decisions: Dermatologists make more
informed, objective choices.

Enhanced Precision: Tailored treatments lead to better
outcomes.

Improved Patient Experience:
management and continuous support.

Better expectation

2 Al APPLICATIONS INTREATMENT
Personalized Skincare & Product Recommendation: Al
analyze uploaded images and digital questionnaires to
suggest specific products and routines, with brands
offering Al-driven platforms for consumers.

Predictive Treatment Outcomes: Algorithms predict

patient response to lasers, microneedling, or fillers,
helping tailor treatments for better safety and results.
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Advanced skin Analysis: Al- powdered systems offer
detailed objective measurements of wrinkles, pores, and
texture for precise planning and tracking.

Augmented Reality (AR): Apps let users virtually try
on treatments to visualize results managing expectations.
Image-Based Diagnosis: Computer vision identifies and
classifies skin issues from images reducing human error
and aiding diagnosis.

Robotics: While research — focused, robot- assisted laser
treatments aim for greater precision through widespread
clinical use is pending.

Personalized Post-Care: Al monitors recovery and
suggests adjustments like anti-inflammatory creams or
antioxidants for healing.

European Journal of Biomedical and Pharmaceutical Sciences

3 PROSED SYSTEM ARCHITECTURE
The proposed Al-driven personalized skincare system is
designed to analyze facial images, classify skin types,
and recommend suitable skincare products.

The system architecture comprises four primary
modules: Skin Image Acquisition, Preprocessing &
Feature Extraction, Deep Learning Model for Skin Type
Detection, and Recommendation Engine using Al.

Key Components of Proposed Architecture

Client Layer (Front-End): User interfaces such as web
browsers, mobile apps, or desktop applications.
Application/Middleware Layer: Processes business logic,
handles API requests, and manages data flow.

Data Layer (Back-End): Persistent storage systems, such
as SQL or NoSQL databases, managing data integrity.

COMPREHENSIVE SKIN, HAIR & AESTHETIC SOLUTIONS
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Fig. No. 4: Comprehensive Skin, Hair and Aesthetic solutions.

A. Skin Image Acquisition

The initial step involves acquiring high-quality facial
images from users. These images can be captured using
smartphone cameras or specialized imaging devices.
Ensuring consistent lighting and positioning is crucial for
accurate analysis. Advanced imaging techniques, such as
multispectral imaging, can enhance the detection of
various skin features.

B. Preprocessing & Feature Extraction
Once the images are acquired, preprocessing is
performed to enhance image quality and normalize

variations. Techniques such as Contrast Limited
Adaptive Histogram Equalization (CLAHE) are
www.ejbps.com | Vol 13, Issue 4, 2026. |

employed to improve contrast. Subsequently, feature
extraction methods identify key skin attributes, including
texture, pigmentation, and the presence of acne or
wrinkles. These features serve as inputs for the
classification model.
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C. Deep Learning Model for Skin Type Detection
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Fig. No. 5: Skin type detection.

The core of the system is a deep learning model,
specifically a Convolutional Neural Network (CNN),
trained to classify skin types into categories such as
normal, oily, dry, combination, and sensitive. The model
is trained on diverse datasets to ensure robustness across
different skin tones and conditions. Studies have
demonstrated the efficacy of CNNs in accurately
classifying skin types and detecting dermatological
conditions.

D. Recommendation Engine using Al

Based on the classified skin type and extracted features,
the recommendation engine suggests personalized
skincare products. This engine utilizes a hybrid
approach, combining content-based filtering and
collaborative filtering techniques. Content-based filtering
recommends products based on the user’s skin profile,
while collaborative filtering leverages preferences from
users with similar skin characteristics. Incorporating both
methods enhances recommendation accuracy and user
satisfaction.

4 DATASET AND PREPROCESSING

A robust dataset is crucial for training an Al model to
analyze diverse skin types and conditions. In this study,
two primary datasets are utilized: the publicly available

DermNet dataset and a custom dataset collected through
a mobile application-based user survey. The DermNet
dataset is one of the largest publicly available
repositories of dermatological images, offering over
23,000 high-resolution images categorized into different
skin diseases, tones, and features. The dataset covers a
wide variety of ethnicities, lighting conditions, and
image qualities, making it suitable for building
generalizable Al models. To complement this dataset, a
custom image dataset was developed, consisting of 4,000
annotated facial skin images collected from volunteers of
various age groups, ethnic backgrounds, and skin
conditions under different lighting conditions.

Data Preprocessing Pipeline

Preprocessing was essential to ensure image consistency
and improve model accuracy. Initially, all images were
resized to a uniform resolution of 224x224 pixels to
maintain compatibility with the CNN architecture.
Following resizing, normalization was applied to scale
pixel intensities between 0 and 1 using min-max
normalization. This step helped in accelerating
convergence during training. Data augmentation
techniques were employed to increase dataset variability
and robustness. Horizontal flipping, random rotations,
zooming, and contrast adjustments were applied.
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Fig. No. 6: Future Trends in Al powered Dermatology care.
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Al IN COSMETIC DERMATOLOGY

5 In medicine, Al's use is emerging, with a 2023 AMA
survey showing 38% of physicians employing Al for
tasks like creating care plans, documentation, translation
services, and assistive diagnosis. In dermatology, Al has
proven effective in diagnosis and classifying melanoma
more accurately than dermatologists. As cosmetic
dermatology focuses on enhancing skin appearance and
addressing aesthetic concerns, integrating Al can provide
a more objective and personalized approach. Al can
analyze images to identify fine lines and suggest optimal
treatments, reduce human error, and support data-driven
decision-making to tailor treatments to individual patient
needs and expectations.

European Journal of Biomedical and Pharmaceutical Sciences

Artificial intelligence (Al) is transforming cosmetic
dermatology by enhancing skin analysis, diagnosis,
treatment planning, and outcome prediction. It improves
precision, personalization, and patient satisfaction while
supporting dermatologists in clinical decision-making.

Al-powered systems use machine learning (ML) and
deep learning algorithms to analyze:

Acne severity

Pigmentation disorders

Wrinkles and fine lines

Pores and texture

Melasma and hyperpigmentation.
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Fig. No. 7: Al in cosmetic dermatology.

Al IN COSMETIC CONSULTATIONS AND
ASSESSING OUTCOME

Al technology is revolutionizing this process by offering
quick, objective analysis that enhances both efficiency
and accuracy. For instance, Al-driven image recognition
tools, such as DenseNet201, improve skin quality
assessments by providing noninvasive, accurate
measurements of hydration and skin conditions.
Additionally, Al systems like ResNets and CNNs offer
precise sebum production assessments, moving beyond
subjective manual observations. Researchers noted that
Al advancements in measuring the skin thickness and
collagen levels non-invasively eliminate the need for
biopsies. Furthermore, Al expert in identifying and
classifying the skin lesions and pigmentation, aiding in

www.ejbps.com | Vol 13, Issue 4, 2026. |

treatment selection and achieving diagnostic accuracy
comparable to expert dermatology.

Artificial intelligence (Al) is transforming cosmetic
consultation enhancing the accuracy, efficiency and
personalization of skin assessment. Traditional cosmetic
consultation rely heavily on visual examination and
clinical experience. However, Al powered tools now
support dermatologists and cosmetic practitioners by
analyzing high resolution facial images, identifying skin
conditions, and predicting treatment outcomes with
improved precision.

One major advancement is the use of Al based facial

analysis applications and 3D images technologies. This
tool stimulates treatment outcomes for procedures such

ISO 9001:2015 Certified Journal | 75



Dhruthin et al.

as chemical peels laser therapy, fillers, and anti-aging
treatment patients can visualize expected results before
undergoing procedures which improve informed decision
making and satisfaction.

Mobile applications integrated with Al further enhance
accessibility. Patients can upload images, receive
preliminary assessments. Clinical Al devices used in
dermatology clinics provide more advanced and accurate
evaluations.

Despite its benefits, Al in cosmetics consultation has
imitations. Data privacy concerns, algorithm bias, and
the need for high -quality training datasets remain
challenges. Additionally, Al should support - not replace-
professional clinical judgment.

RECENT CASE EXAMPLES
Al — Assisted laser treatment planning: A 2024 clinical
report demonstrate that patients who underwent laser

European Journal of Biomedical and Pharmaceutical Sciences

resurfacing guided by Al assessment experienced 20%
faster improvement in skin texture compared to standard
planning. The Al system identifies optimal energy
settings and treatments deaths based on individual skin
profiles, leading to improved outcomes and reduce
downtown.

Mobile Al Skin Analysis App in cosmetic
consultation: A recent consumer dermatology study
found the users of an Al based mobile skin assessment
app showed a significant correlation between app
diagnosis and clinical diagnosis.

Predictive Outcome Modeling for Anti-Aging
Treatments: Al models have been used to project visible
changes after filter injections. In a 2023 evaluation,
patients who saw Al

ACCURACY

= Proposed method

= CNN Baseline

= Traditional ML = Rule-based

Flow Chart 1: Accuracy of Recent Cases.

6 FUTURE PROSPECTIVE (of Al in cosmetic
dermatology)

Building up on the current research , future work will
focus on enhancing the model’s generalization
capabilities by incorporating larger and more devices
datasets that better represent the full spectrum of skin
tones and conditions. The future of Al in cosmetic
dermatology involves revolutionizing personalized care
through advanced skin analysis, predictive treatment
modelling, and enhanced patient engagement via apps
and smart devices, leading to more objective
assessments, optimized treatment plans (like lasers &
dermo cosmetics), and better expectation management,
though challenges in data privacy, bias, and clinical
validation require careful navigation as Al serves as a
powerful assistant to dermatologists, not a replacement,
balancing tech with the essential human touch.

Recent advancements in Al have significantly
transformed the field of dermatology, particularly in
detecting and diagnosing skin diseases. A landmark study
in Nature demonstrated deep neural networks' efficacy in

www.ejbps.com | Vol 13, Issue 4, 2026. |

classifying skin cancer, achieving performance
comparable to dermatologists. This highlights Al's
potential to provide diagnostic support and extend
dermatologists' reach beyond traditional settings.

Al models are increasingly used as diagnostic support
tools in dermatology by leveraging image analysis,
especially in primary care settings or by non-specialists.
Recent studies highlight Al-based algorithms for skin
cancer detection in mobile health (mHealth) apps,
making this technology accessible to the public. These
methods aid in the early detection of skin diseases, such
as cancer and infectious skin diseases, potentially
reducing morbidity, mortality, and transmission rates.

Beyond skin disease diagnosis, Al has shown promise in
various dermatological applications, such as assessing
the severity of atopic dermatitis, psoriasis, and alopecia
areata. Al's ability to analyse large datasets and provide
real-time support makes it a critical tool for the future of
dermatology, enhancing healthcare providers' capabilities
and improving patient outcomes.
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Aesthetic dermatology, focused on improving skin
appearance, faces challenges distinct from medical
dermatology. While medical dermatology diagnoses are
based on diagnostic criteria or confirmed by biopsy,
defining conditions like wrinkles or pigmentation is less
clear in cosmetic dermatology. Medical dermatology also
uses validated severity scales like the Eczema Area and
Severity Index (EASI), Psoriasis Area Severity Index
(PASI), and Severity of Alopecia Tool (SALT). In
contrast, aesthetic evaluations are subjective, lacking
validated tools and typically involve concerns like
wrinkles, pigmentation, and skin laxity, which vary
based on age, race, and ethnicity.

7 Al has the potential to revolutionize aesthetic
dermatology by offering more consistent and objective
evaluations. Al algorithms can analyse large datasets,
identifying patterns and correlations not evident through
human observation, enhancing accuracy and monitoring
changes over time. However, Al's application in this field
is still in its early stages. This comprehensive review
explores the current state of Al in aesthetic dermatology,
evaluates traditional methods' limitations, examines Al's
emerging role, and discusses the challenges and
opportunities for Al integration into clinical practice.

CONCLUSION

Al is revolutionizing cosmetic dermatology by enabling
hyper-personalized treatments, improving diagnostic
accuracy through advanced imaging, and streamlining
patient consultations, moving towards smarter, data-
driven aesthetics while balancing technology with the
essential human touch and artistic skill of dermatologists,
though challenges like data bias and ethical
implementation must be addressed for its full potential.
It's a powerful tool for enhanced patient education,
customized product recommendations, and precise
treatment planning, promising better, more predictable
outcomes.
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