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From Beauty to Biology: The Science of Onyfix
and Nail Composites

Lesson Overview

In this lesson, students will explore the intersection of medical podiatry and aesthetic nail technology.
We will investigate how "Onyfix," a revolutionary non-invasive ingrown nail treatment, utilizes the same
chemical principles and materials found in high-end manicure products to correct nail growth without
the need for painful metal braces or surgery.

Materials Needed

¢ LED or UV Nail Lamp: Minimum 36W, focusing on a wavelength of 365nm-405nm (Standard for
dual-cure gels).

¢ Nail Composites: A tube of "Hard Gel" or "Polygel" (Clear or Nude).

¢ Priming Agents: Acid-free nail primer or bonder.

¢ Application Tools: Small spatulas or "orange wood" sticks, and a fine-liner nail art brush.

¢ Sanitation: 70% Isopropyl alcohol and lint-free wipes.

¢ Practice Surface: Large plastic practice nail tips (Toenail size preferred) or a silicone practice
foot.

¢ Ingredient Labels: Printed MSDS (Material Safety Data Sheets) for a standard Hard Gel and
Onyfix (can be found online).

Learning Objectives

¢ Identify the primary chemical ingredients shared between medical nail composites and salon nail
art products.

¢ Explain the process of "Photo-polymerization" and the role of blue light in curing composites.

¢ Demonstrate the proper application technique for a nail-correction strip using salon-grade
alternatives.

e Compare and contrast the mechanical advantages of composite strips versus traditional metal
wire braces.

1. Introduction: The "Pain-Free" Revolution (The Hook)

Imagine having a splinter that grows deeper every day. That is the reality for people with
onychocryptosis (ingrown nails). For decades, the only fix was cutting the nail or tensioning it with metal
wires. But what if the same "hard gel" used to create beautiful extensions could actually train a nail to
grow straight?

The Secret: Onyfix isn't medicine; it's engineering. It uses a hardened "track" of composite that acts as
a physical guide. Because it bonds to the nail plate, it forces the nail to grow out flat rather than curling
into the skin.
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2. The Body: | Do (The Science of the Crossover)

The Chemistry Comparison

Onyfix and high-end salon gels are essentially cousins. They rely on Acrylates and Photo-initiators.
When light of a specific wavelength hits the gel, the photo-initiators wake up and cause the liquid
molecules (monomers) to link together into long, rigid chains (polymers).

Component Onyfix Medical Composite Salon Hard Gel / Polygel
Base Resin Urethane Dimethacrylate (UDMA) Urethane Acrylate Oligomers
Curing Agent Phosphine Oxide (Light sensitive) TPO or Benzophenone (Light sensitive)
Safety Profile Biocompatible / HEMA-free Cosmetic grade / Often HEMA-free
Light Source Blue LED (approx. 460nm) UV/LED Dual (365nm + 405nm)

3. Guided Practice: We Do (Analyzing the Tools)

Activity: The "Spec Check"

1. Wavelength Inspection: Look at your curing lamp. Most modern lamps use "Dual Wave"
technology. Why? Because medical composites often require a deeper "cure" than thin polish.
Check if your lamp covers the 405nm range—this is the sweet spot for thick composites.

2. Viscosity Test: Place a bead of Polygel on a practice tip. Try to shape it. Does it run? No. This
high viscosity is what allows podiatrists to "build" a brace without it leaking into the nail folds.

4. Independent Application: You Do (The Step-by-Step Demo)

Goal: Apply a "Correction Strip" to a practice nail using salon-safe materials.

1. Step 1: Preparation: Clean the practice nail with Isopropyl alcohol. In a real scenario, removing
all oils is vital for the "brace" to stay on for the 6-month growth cycle.

2. Step 2: Priming: Apply a thin layer of non-acid primer. This creates a chemical "velcro" between
the nail and the composite.

3. Step 3: The Base Line: Using a fine brush, apply a very thin horizontal line of hard gel across
the widest part of the nail (near the cuticle). Do NOT cure yet.

4. Step 4: The Build: Take a small bead of Polygel/Hard Gel. Place it on your base line. Using a
spatula dipped in alcohol (to prevent sticking), shape the gel into a smooth, slightly raised band
(about 2mm high).

5. Step 5: The Cure: Place under the LED lamp for 60-90 seconds.

Observation: Feel the strip. It is now a rigid, bio-friendly "splint" that the nail is fused to.

5. Conclusion: Closure and Recap

Today we learned that the line between "beauty products" and "medical technology" is often just a
matter of application. The same light-cured polymers used for nail extensions can be used as a non-
invasive tool to solve a painful medical condition.

¢ Recap: What makes the "brace" work? (The rigidity of the polymer chains).
¢ Recap: Why use light-curing instead of air-drying glue? (Precision—the technician decides exactly
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when it hardens).

6. Assessment

Formative Assessment: During the "You Do" phase, the instructor will check that the composite strip
is not touching the "sidewalls" of the practice nail (which would cause irritation in a real patient).

Summative Assessment: Answer the following questions in a lab notebook:

1. Explain why a "high viscosity" gel is preferred over a "thin" gel for Onyfix-style treatments.
2. If a curing lamp has a wavelength of 300nm (UVB), why might it fail to cure a professional nail
composite?

3. List two reasons why a composite brace is safer for a diabetic patient than a metal wire brace.

7. Differentiation Options

¢ For Advanced Learners: Research "Exothermic Reaction." Explain why some patients feel a
"heat spike" when the gel cures and how the thickness of the application affects this.
¢ For Visual/Kinesthetic Learners: Create a "Stress Test." Apply one strip of thin gel polish and

one strip of built-up composite to a flexible plastic sheet. Bend the sheet to see which one cracks
and which one maintains its shape to "hold" the plastic flat.

Success Criteria

1. The student can name the chemical process (Photo-polymerization).
2. The student successfully applied a smooth, uniform horizontal band of composite.
3. The student can identify the shared ingredients between cosmetic and medical nail products.
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