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ARTICLE INFORMATION ABSTRACT
Article history: For decades, the standard approach to treating cavities has involved drilling away decayed
Published: February 2026 and healthy tooth structure alike, then filling the void with synthetic material. This "drill
and fill" cycle has significant drawbacks: it weakens the tooth, can lead to future leaks and
Keywords: decay, and often fails to match the natural beauty of enamel. These repeated invasive
Malocclusion procedures also contribute to patient anxiety and dissatisfaction, highlighting a clear need
Temporary Anchorage Devices for a more conservative and biologically harmonious solution. This article introduces
3D Printing Enameloplast, a new concept that moves beyond mere restoration towards true enamel
Orthodontic Customization regeneration. The approach begins with a minimally invasive reshaping of the enamel to
Guided Insertion remove damage while preserving maximum healthy structure. The treated area is then
Digital Orthodontics covered with a specially designed, dissolvable membrane. This membrane delivers two

key agents: a tailored antimicrobial peptide to eliminate harmful bacteria and a precursor
material that provides the building blocks for new enamel. The core innovation lies in the
molecular design of the antimicrobial peptide. It is engineered not only to fight infection
in a controlled, sustained manner but also to act as a guiding scaffold. Specific chemical
groups attached to the peptide attract and organize mineral ions, directing the growth of a
new, seamless layer of hydroxyapatite—the main component of natural enamel. By
combining a gentle technique with a smart biomaterial system, Enameloplast aims to stop
decay and rebuild the tooth from within. This represents a fundamental shift in dental
philosophy, from a destructive repair model to a regenerative, patient-centered one
focused on preserving the tooth's natural strength, function, and appearance for the long
term.

1. Introduction

Oral health is essential for a confident smile, but our efforts to maintain it often involve a major trade—off. For many years, the
standard method in restorative dentistry has followed a cycle of "drill and fill," a procedure that works but has serious dra wbacks.
This method depends on removing healthy parts of the tooth, which creates weak bonds that can leak and lead to more decay. This
not only fails to keep the tooth looking natural and lasting long but also requires repeated treatments. "'~ Over time, this weakens
the tooth's structure, showing the need for a completely new way to approach dental care.”!

Beyond the purely biological, this destructive cycle takes a significant toll on patient confidence and psychology. The fear and
anxiety linked to repeated invasive procedures often cause patients to delay treatment, exacerbating conditions and leading to a
sense of powerlessness.[&” Furthermore, the reliance on foreign materials like composite resins and amalgam, while functional,
frequently falls short of perfectly replicating the natural translucency, light refraction, and subtle color gradations of re al enamel,
leaving a permanent reminder of past compromise.® ! This aesthetic disconnect is a growing point of dissatisfaction in a world
where personalized, holistic healthcare is increasingly valued. The main danger to modern dentistry comes not only from
materials breaking down but also from how the public sees dentistry as something that just fixes problems instead of restoring
health. To improve dental care, we need to go beyond just fixing things and adopt a regenerative approach that focuses on both the
body's natural healing and the appearance of the teeth.

To address these critical shortcomings, we propose the Enameloplast concept: a process of minimal-reduction enameloplasty
integrated with a molecularly modified antimicrobial peptide (AMP) delivered via a biocompatible membrane. Enameloplast
combines the preservation of beauty with long—term biological effectiveness, designed to regenerate enamel and remove harmful
threats at the same time, creating a new and unique platform that has the potential to change the patient's experience and the
results in clinical settings.

2. Literature Review
It begins with a very fine and simple shape change of enamel. The careful technique removes the damaged enamel and preserves
as much of the healthy tooth structure that can be preserved through this process, unlike drilling. The approach emphasizes the

JENER Journal of Empirical and Non-Empirical Research, Volume 2, Issue 2, February 2026 i R11)


https://jenerjournal.com/volume-2-issue-2-2026/
https://jenerjournal.com/

RESEARCH ARTICLE

importance of preserving the natural look and replacing missing tissue with an imitation material instead of using a foreign
substance for tooth replacement. This technique sets our treatment apart by making procedures less invasive and maintaining t he
natural appearance and durability of the tooth. It integrates three major components: molecularly modified AMP, biodegradable
delivery membrane, and hydroxyapatite precursor.

Prior to usage, the AMP undergoes molecular changes. This doesn’t mean it’s used in its original state. It undergoes meticulous
molecular engineering to serve a dual role. For controlled release, its hydrophobicity is carefully adjusted, along with its binding
affinity to the membrane’s polymer matrix, to prevent an inefficient, rapid burst."* ! This ensures a prolonged, therapeutic
concentration of the peptide at the lesion site, creating an environment conducive to successful regeneration.[m For guided
mineralization, carboxyl or phosphate groups, are grafted onto the peptide chain. These groups act as high—affinity nucleation sites
for hydroxyapatite crystals, a critical step that directs the organized and precise formation of new enamel-like tis sue.!'* 1 This
modification is the key to creating a biomimetic scaffold that forms a robust, high—interlocking bond with the remaining native
enamel. Enameloplast’s core lies in this molecular—level control, which is a major opportunity to create a product with
performance that is currently unmatched by any existing restorative material.

A flexible membrane serves as both protective delivery vehicle and temporary scaffold. Fabricated using electrospinning, which
enables precise control over pore size and how quickly it breaks down!"""'8! the material is made from poly(lactic—co—glycolic
acid) (PLGA), which is biocompatible and biodegradable.[w_zo] The chemically altered AMP is introduced to the membrane, and
its structure ensures it can be placed over the cleaned decayed area. The PLGA membrane gradually breaks down, leading to the
production of clean, antimicrobial compounds that are essential for the successful regeneration process. This is achieved through
careful regulation of the AMP release.

For the formation of a robust new enamel layer, the biomaterial system is infused with amorphous calcium phosphate (ACP) as a
highly suitable candidate for hydroxyapatite precursor. Unlike other potential precursors like plasma or fibrin as more general
options, ACP is a direct and ideal choice as it provides the fundamental mineral building blocks of enamel.?'2*! The modified
AMP acts as the biological guide and scaffold, its peptide network directing the crystallization of the ACP precursor. This fusion
creates a seamless, fortified layer that is both biologically active and structurally sound, reforming the tooth in a manner that is
both beautiful and resilient.

ENAMELOPLASTY
PROTOTYPE CONCEPT

Scaffold:
PLOA [ polyllsmic-co glyoalic) nad |

Precursor:
ACF [nmorphoius micivm phrsphotes |

sl popide)

Figure 1 Enameloplast prototype concept.

Enameloplast’s prototype is expected to result in significant positive changes across various domains, offering substantial
advantages over the current care.

Figure 2 Short—term and long—term outcomes of Enameloplast implementation.
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Enameloplast’s viability for real-world implementation is grounded in a clear strategic vision. While the complexity of molecular
science and the associated R&D costs present a significant weakness, the novelty of the biomaterial presents an unparalleled
opportunity to create a new market segment. Furthermore, the platform technology could be adapted for use in pediatric dentistry
and orthodontics, treating a wider range of patients.[zg] However, the primary threats are the competitive pressure fromestablished
materials and the potential for unforeseen long—term side effects that would require extensive and costly clinical trials.

Enameloplast is SMART in its goal, and specifically time—bound, with a clear, multi-phase timeline.

[30-31]

TIME-BOUND ROADMAP

Figure 3 Time—bound roadmap of the Enameloplast implementation.

3. Conclusion

Enameloplast is more than an incremental improvement; it’s a fundamental shift in philosophy. Instead of using a harsh,
destructive strategy, Enameloplast adopts a 'natural, healing technique' where beauty and function merge without conflict. This
simple process, however, produces long—lasting and important results that reflect clearly the future of dentistry .
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