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The rapid development of the global nail service industry has transformed manicure and pedicure procedures into highly
technical professional practices requiring not only aesthetic precision but also a deep understanding of safety, structural
preservation, and preventive methodology. Alongside the increasing popularity of e-file manicure systems and long-wear
artificial coatings, the number of clients experiencing nail plate thinning, overfiling, thermal discomfort, and mechanical
trauma has also increased significantly.

In many cases, damage to the natural nail plate is not caused by cosmetic products themselves but by uncontrolled abrasive
interaction between mechanical tools and the biological structure of the nail. Excessive pressure, unstable hand positioning,
chaotic drill bit movement, aggressive filing techniques, and complete removal “to zero” frequently lead to disruption of
keratin structures and long-term weakening of the nail plate.

This article examines the concept of preventive structural preservation in e-file manicure through the practical application
of the Zero-Base Safe Removal™ method — a proprietary technology of controlled material reduction designed to minimize
traumatic mechanical impact during artificial material removal procedures.

The study explores the scientific rationale of the method, including biomechanics of the nail plate, mechanics of abrasive
interaction, ergonomic stabilization principles, thermal load regulation, and vector-guided drill movement systems.
Particular attention is given to the role of the residual protective layer as a mechanical buffer that reduces localized stress
and prevents direct contact between the abrasive tool and the natural nail surface.

The article is based on long-term professional observations, practical implementation of preventive methodology in salon
and independent nail service practice, and analysis of procedural safety standards within modern nail technology.

The findings suggest that preventive structural preservation approaches may significantly reduce the frequency of overfiling,
improve long-term nail integrity, optimize workflow stability, and contribute to the formation of safer professional standards
in modern nail care education and practice.

Keywords: E-File Manicure, Preventive Nail Care, Structural Preservation, Overfiling Prevention, Nail Biomechanics, Nail
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INTRODUCTION procedures is the removal of artificial material. This stage
directly influences the condition of the natural nail plate, the
stability of subsequent coatings, and the long-term health
of the client’s nails. Despite technological advancements in
products and equipment, aggressive removal techniques
continue to remain widespread in professional practice.

The modern nail service industry has undergone significant
transformation over the last decade. Procedures that were
previously considered primarily aesthetic now increasingly
incorporate principles of preventive care, structural
preservation, ergonomics, and procedural safety. The
evolution of professional nail technology has created growing  Many conventional approaches prioritize complete removal
demand for techniques capable of balancing high aesthetic
standards with preservation of the natural nail structure.

of material, speed of execution, and visual cleaning of the
nail surface. However, such techniques frequently involve
One of the most technically sensitive stages in nail excessive abrasive impact on the natural nail plate. As a
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result, clients often experience thinning of the nail structure,
increased sensitivity, mechanical discomfort, thermal
trauma, and reduced durability of future coatings.

The increasing frequency of such complications has
intensified discussions regarding safety standards in
hardware manicure and e-file procedures. Modern
professional practice increasingly recognizes that the quality
of nail services should not be evaluated solely by visual
appearance but also by the technician’s ability to preserve
the structural integrity of the natural nail.

Within this context, preventive methodologies have become
increasingly important. Preventive approaches focus
on minimizing mechanical trauma through controlled
movement systems, ergonomic stabilization, proper
pressure distribution, and preservation of functional nail
architecture.

The Zero-Base Safe Removal™ method was developed as a
response to the growing need for safer material removal
systems within modern nail technology. The method
introduces a fundamentally different approach to removal
procedures by prioritizing controlled material reduction
rather than complete aggressive elimination of the artificial
coating.

A key innovation of the method is the introduction of a
controlled residual protective layer that functions as a
mechanical barrier between the drill bit and the natural
nail plate. This principle significantly reduces the risk of
direct abrasive trauma and creates conditions for long-term
structural preservation.

The methodology also integrates:

¢ biomechanics of the nail plate;

e ergonomics of professional movement;

e vector-guided drill mechanics;

e thermal load control;

e stabilization systems for safe e-file operation.

Unlike traditional removal techniques that often treat the
removal stage as a purely technical preparatory step, the Zero-
Base Safe Removal™ system positions material removal as a
critically important phase influencing long-term procedural
outcomes and structural preservation of the natural nail.

This article examines the scientific rationale, practical
application, preventive significance, and professional value
of structural preservation principles within the framework
of the Zero-Base Safe Removal™ method.

MATERIALS AND METHODS

The present article is based on long-term professional
observations and practical application of preventive e-file
manicure techniques in salon and independent nail service
practice.

The observational analysis was conducted during practical
work involving clients receiving:

¢ hardware manicure procedures;

e gel polish maintenance;

e artificial material correction;

e e-file removal procedures;

e structural nail correction services.

The practical implementation of the Zero-Base Safe
Removal™ method was analyzed across various procedural
conditions involving different levels of material thickness, nail
architecture, growth direction, and structural sensitivity.

The observations focused on:

¢ frequency of overfiling;

¢ client-reported sensitivity;

¢ thermal discomfort during removal;

e structural condition of the natural nail plate;

e stability of subsequent coatings;

e procedural controllability and ergonomic precision.

The methodological framework of the study is based on
the proprietary principles of Zero-Base Safe Removal™,
including:

e preservation of the residual protective layer;
e controlled mechanical load distribution;

e vector-guided drill movement;

e ergonomic stabilization;

¢ free-edge preservation logic;

¢ thermal control through RPM regulation.

The article does not constitute medical research and does not
provide medical diagnosis or treatment recommendations.
All presented findings reflect professional preventive
observations within the scope of cosmetic nail care practice.

BIOMECHANICS OF THE NAIL PLATE AND MECHANICAL
TRAUMA

Structure of the Natural Nail Plate

The natural nail plate is a multilayer keratin structure
composed of densely connected keratinized cells. These
cells are interconnected through lipid and protein bonds
responsible for flexibility, resistance, elasticity, and structural
integrity of the nail.

Despite its apparent rigidity, the nail plate has limited
resistance to repeated abrasive mechanical stress. The
superficial layers of the nail are particularly vulnerable to
excessive filing and localized pressure concentration during
material removal procedures.
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Unlike many biological tissues, the nail plate has limited
capacity for immediate structural recovery after mechanical
trauma. Repeated disruption of keratin layers may result in:

e chronic thinning;

e increased brittleness;

¢ loss of elasticity;

e sensitivity during procedures;

¢ reduced adhesion of future coatings.

Within aggressive removal systems, technicians frequently
transition from working on artificial material to direct
abrasive interaction with biological keratin tissue. In such
conditions, even minor instability in movement trajectory or
pressure may lead to irreversible microdamage.

Overfiling as a Mechanical Safety Problem

Overfiling remains one of the most common complications
associated with hardware manicure systems. In many cases,
overfiling occurs not due to product quality but because of
uncontrolled mechanical interaction between the abrasive
tool and the natural nail surface.

Factors contributing to overfiling include:
e excessive pressure concentration;

e unstable hand positioning;

e incorrect RPM selection;

e chaotic movement vectors;

e prolonged friction in one area;

e complete removal “to zero.”

The consequences of overfiling often extend beyond
temporary sensitivity. Clients frequently develop long-term
structural weakness, discomfort during future procedures,
and increased susceptibility to mechanical stress.

Preventive structural preservation aims to eliminate these
risks by introducing controlled mechanical interaction
principles into the removal process.

PREVENTIVE STRUCTURAL PRESERVATION CONCEPT
Residual Layer Preservation Principle

One of the central concepts of the Zero-Base Safe Removal™
method is the preservation of a thin residual layer of artificial
material during removal procedures.

Within the methodology, this residual layer performs
multiple functions:

e protective barrier;
¢ mechanical damper;
e load distribution element;

e stabilizing surface for future coatings.

The residual layer absorbs part of the friction force
generated during drill operation and reduces localized stress
concentration on the natural nail plate. From a biomechanical
perspective, this transforms the removal process from direct
biological abrasion into controlled interaction with artificial
material.

Importantly, the methodology does not consider residual
material preservation as incomplete work. Instead, the
residual layer functions as an intentional preventive
component integrated into the technical protocol.
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Figure 1. Functional Role of the Residual Protective Layer
Source: Author’s proprietary methodology.

The preservation of this controlled residual layer creates
a more stable mechanical environment during e-file
procedures and supports long-term structural integrity of
the natural nail plate.

ERGONOMIC STABILIZATION AND MOVEMENT
CONTROL

Importance of Ergonomic Precision

The Zero-Base Safe Removal™ method places significant
emphasis on ergonomic stabilization and precision of
movement.

According to the methodology, stable hand positioning and
controlled finger fixation are not secondary recommendations
but mechanical safety requirements.

Without proper stabilization, even technically correct
drill speeds cannot ensure procedural safety. Fine motor
instability generates micro-vibrations that translate into:

e uneven removal depth;
e irregular movement trajectories;
e localized pressure peaks;

¢ accidental overfiling.
The method therefore

integrates mandatory support
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positioning for both the technician’s working hand and the
client’s finger.

Vector-Guided Removal System

Another essential preventive principle is the vector-guided
movement system.

The methodology requires that drill bit movement follows
the natural growth direction of the nail.

This principle:

e preserves structural alignment;
¢ reduces cross-directional stress;
e improves load distribution;

¢ minimizes irregular abrasion.

Chaotic or abrupt movement vectors significantly increase
the likelihood of:

e  grooves;

e point indentations;

e uneven thickness;

e structural imbalance.

By aligning movement with the natural mechanics of the nail,
the method creates a more stable and predictable removal
process.

THERMAL LOAD REGULATION

Thermal discomfort remains a common complaint among
clients undergoing aggressive e-file procedures.

During drill operation, friction generates thermal energy.
If pressure concentration or movement instability occurs,
localized overheating may develop rapidly.

The Zero-Base Safe Removal™ method integrates thermal
control through:

e stable RPM regulation;

e continuous movement;

e pressure reduction;

e avoidance of prolonged friction in one area.

The recommended operational range of approximately
18,000-20,000 RPM provides optimal balance between:

e cutting efficiency;

e rotational stability;

e vibration minimization;
¢ heatreduction.

Thermal regulation within the methodology is treated as a
safety factor directly influencing client comfort and structural
preservation.
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Figure 2. Preventive Workflow of Structural Preservation
Source: Author’s proprietary methodology.

The workflow demonstrates the preventive sequence
integrated into the Zero-Base Safe Removal™ methodology.

PROFESSIONAL VALUE AND INDUSTRY SIGNIFICANCE

The professional significance of preventive structural
preservation extends beyond technical execution alone.

The Zero-Base Safe Removal™ method contributes to:
¢ formation of safer procedural standards;

e reduction of mechanical trauma;

e optimization of workflow stability;

e increased predictability of results;

¢ educational standardization.

An important aspect of the methodology is its scalability.
Due to its structured logic and clearly defined technical
principles, the system may be integrated into:

¢ educational programs;

e proprietary training systems;

e instructor certification;

e salon safety protocols;

¢ professional demonstration formats.

The methodology also reflects a broader transformation
within the nail industry — the transition from purely
craft-oriented execution toward technologically informed
professional practice based on biomechanics, ergonomics,
and preventive safety standards.
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DISCUSSION

The increasing popularity of hardware manicure systems
has significantly expanded both the possibilities and risks
associated with modern nail services.

While aggressive removal techniques may temporarily
increase procedural speed, they frequently compromise long-
term structural preservation and client safety. The growing
number of clients presenting with thinning, sensitivity,
and structural instability demonstrates the need for safer
procedural systems.

Preventive structural preservation methodologies such
as Zero-Base Safe Removal™ represent an important shift
toward controlled mechanical interaction and responsible
professional practice.

The integration of:

e ergonomic stabilization;

e vector-guided movement;

e residual layer preservation;

e thermal control;

¢ standardized movement systems

creates a reproducible framework for minimizing procedural
trauma.

Furthermore, preventive systems contribute not only to safer
client outcomes but also to the professionalization of the
industry by introducing measurable standards of mechanical
safety and technical precision.

CONCLUSION

Preventive structural preservation represents one of the most
important directions in the modernization of professional
e-file manicure practice.

The Zero-Base Safe Removal™ method introduces a
structured preventive system designed to reduce traumatic
mechanical interaction during material removal procedures
while preserving the integrity of the natural nail plate.

Through integration of:

e residual protective layer preservation;
e controlled pressure distribution;

e ergonomic stabilization;

e vector-guided movement systems;

¢ thermal load regulation,

the methodology establishes a reproducible professional
standard focused on long-term safety, structural preservation,
and procedural predictability.

Its educational potential, practical scalability, and
biomechanical rationale position the method as a valuable
contribution to the development of safer professional
standards within the modern nail service industry.
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