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Clear Aligner Material Sheets: ClearPath vs. Zendura, Zendura-FLX & Essix

Clear aligners owe much of their comfort and effectiveness to the plastic sheets from which they are made. Different brands use different thermoplastic sheet materials to
fabricate these nearly invisible trays. In this article, we’ll explain the common types of sheets used for clear aligners — including Essix sheets, Zendura sheets, Zendura-FLX
sheets, and ClearPath's proprietary sheet — and compare their materials and performance. We'll also highlight why the choice of material matters for both patients and dental
professionals in terms of safety, biocompatibility, clarity, durability, comfort, and force retention. By the end, you'll understand how ClearPath’s in-house sheet material stands
apart and why ClearPath offers a trusted solution with FDA Approved Aligners and DRAP Approved Aligners for quality and safety.

Read More: Why Dentists Are Switching to Clear Aligners

Why Material Choice Matters in Aligner Therapy

Choosing the right aligner material is not just a technical detail — it's central to the aligner’s performance and the patient's experience. The material of a clear aligner directly
impacts several critical factors :

Effectiveness of Tooth Movement: Different plastics exert different levels of An ideal material balances stiffness (to move teeth) with flexibility (to seat well). Too stiff
and the aligner might be hard to wear; too flexible and it may not move teeth efficiently.

Comfort During Wear: A materal’s elasticity and hardness determine how gentle it feels. Softer, more elastic materials can reduce pressure points and make inserting
or remaving aligners easier on the patient

Durability and Fit Over Time: Aligners undergo stress from biting, chewing, and temperature changes the A durable sheet resists cracks, tears, and deformation over
the 1-2 weeks of wear. It should also resist staining and odours. Aligners are often worn 20-22 hours a day, so the material must remain clear and intact for the duration
of use.

Safety and Biocompatibility: Because aligners sit in the mouth for long periods, the plastic must be medically safe — meaning BPA-free, hypoallergenic, and cleared by
health regulators. Poor-quality plastics could leach chemicals or irritate the gums. This is why reputable providers use medical-grade, FDA-approved thermoplastics that
are biocompatible.

In short, material choice can make the difference between an aligner that is comfortable, effective, and invisible versus one that is brittle, cloudy, or irritating. Modern
orthodontics has evolved from using basic retainer plastics to specialized multi-layer polymers, precisely to optimize these factors.

Now, let's look at the main types of aligner sheet materials on the market and how each stacks up.

Read More: What to Expect in Your First Week with Clear Aligners



Essix Sheets — The Original Clear Aligner Material

Essix sheets are one of the earliest and most well-known materials for clear orthodontic appliances. Essix is actually a brand name that became synonymous with clear
retainer material. Developed decades ago (originally by Raintree Essix, now part of Dentsply Sirona), Essix plastic was first used for making removable clear retainers and
later for aligners. It's a thermoplastic typically made from PVC- free copolymers such as PET-G or polypropylene blends, known for being clear and fairly rigid.

Key Features of Essix Sheets:

Clarity: Essix maternials are designed to be transparent and virtually invisible on For example, Dentsply's Essix ACE plastic is prized for its “superior clanity”, giving
aligners a truly clear look.

Comfort and Flexibility: Traditional Essix sheets strike a balance between stiffness and flexibility. They are “pliant enough to prevent soreness” when switching to a
new aligner, yet “strong enough to work effectively” in moving teeth . This means patients generally find Essix-based aligners reasonably comfortable.

Durability: Essix retainers and aligners can last for weeks of wear, but they are typically single- layer plastics and can be prone to clouding or slight warping over.
Newer variants like Essix Plus or Essix AGE have improved durability and resistance to cracks or bite forces. In fact, Essix Plus is formulated to combine clarity with
greater strength and is flexible enough for cases like patients who grind their teeth (bruxers)

Material Composition: Different Essix products have different Essix ACE, used by certain brands like SureSmile®, which is a polypropylene/ethylene copolymer blend
that is over 95% polyolefin with a small amount of stabilizers. This composition yields a clear, tough plastic. Other Essix types (like earlier Essix A+) were PET-G
copolyesters. All are BPA-free and created for dental use, making them safe in the mouth.

Usage: Many aligner companies and dental labs have used Essix sheets for fabricating aligners and They are heated and vacuum- or pressure-formed over dental
molds. Essix set the standard early on, but newer materials have since been developed to address some limitations (such as force retention and longer-term comfort).
In summary, Essix sheets provided an entry point for clear aligner therapy with a material that was clear, fairly strong, and safe. However, as aligner treatment advanced,
companies looked for materials that could exert more consistent force over time and improve patient comfort further. This led to the development of next-generation materials
like Zendura

Zendura Sheet — High-Strength Polyurethane Aligners

The Zendura sheet refers to a thermoplastic aligner material developed by Bay Materials (a polymer R&D company in Silicon Valley). Introduced after Essix, Zendura
(sometimes called Zendura A for the original version) is a polyurethane-based material engineered specifically for clear aligners and retainers It quickly gained a reputation
for exceptional toughness and durability.

Key Features of Zendura Sheets:

* Durability and Strength: Zendura’s biggest selling point is its high strength and resistance to cracks or Clinicians have noted that Zendura is “way more durable” than
many other plastics, with breakages being quite rare even in busy orthodontic labs. This means aligners made from Zendura are less likely to split or deform, even when
handling difficult tooth movements or when used as retainers. Studies comparing materials found Zendura has significantly higher tensile strength and stiffness than
PET-G sheets like Duran®, confirming the robust nature of polyurethane.

Flexibility and Fit: Despite its strength, Zendura adapts well to the tooth. Orthodontists report it is easy to thermoform, trim, and polish, yielding a precise fit on the
teeth. It has enough flex to snap over the dental arches without excessive force, which helps with patient comfort during insertion and removal.

Patient Comfort: Users of Zendura aligners often remark on their comfort. One dentist noted that Zendura is “thin, durable and smooth,” and that patient compliance is
never an issue because of

It's superior comfort and aesthetics. The material's smooth finish and tailored fit reduce gum irntation

s Clarity: Zendura aligner sheets are clear, though some practitioners have observed they can have a slight blueish tint under certain conditions. Overall, they remain
highly transparent when new. Proper care (avoiding stain-prone foods, cleaning daily) keeps Zendura aligners nearly invisible on teeth. They are also fairly stain-
resistant due to the chemical stability of polyurethane.

Force Retention: One of the reasons Zendura was adopted for aligners is that polyurethane tends to have good stress relaxation behavior, meaning it can maintain
orthodontic force over time better than some other materials. This helps teeth continue moving throughout the two-week aligner wear period rather than most force being
lost in the first few days. In practice, this can translate to more predictable tooth movements.

Safety: Zendura material is medical-grade polyurethane and is FDA compliant for dental Given that Bay Materials (the creator of Zendura) is now part of the Straumann
Group, Zendura is used in professional products worldwide. Aligners made from Zendura sheets would be part of FDA-cleared aligner systems or intended for use by
dental labs adhering to regulatory standards.

Overall, the Zendura sheet marked an improvement in aligner matenals by offering a tougher, longer-lasting plastic than earlier single-layer copolyesters. It gave labs and
companies the confidence to produce aligners that could handle more complex movements with less risk of failure. But innovation didn’t stop with Zendura A — the next leap
was multi-layer technology, leading to Zendura-FLX.

Read More: How Clear Aligners Improve Oral Health—Not Just Your Smile

Zendura-FLX Sheet — Advanced Multi-Layer Technology

Zendura-FLX is often considered a next-generation aligner material Introduced as an improvement over the single-layer Zendura, Zendura-FLX (FLX implying “flexible™) uses
a unique trilayer structure to combine the best of both rigidity and elasticity This sheet has quickly become regarded as ‘the pinnacle of clear aligner fechnology” by many
labs, due to its performance in both force delivery and patient comfort.

Key Features of Zendura-FLX Sheets:

Trilayer Construction: Zendura-FLX is composed of three integrated layers of material. The inner core is an elastomeric layer — a soft, rubbery polymer that provides
flexibility and exceptional elastic rebound. The outer layers are a harder, resilient polymer. This design means the inner core can store and release gentle force, while
the outer shells give the aligner its strength, shape, and grip on the teeth According to the manufacturer, this combination can deliver significantly
more effective tooth-moving force (up to 150% better) over a 7-10 day wear period compared to traditional single-layer materials

Consistent Force & Force Retention: A major advantage of the FLX trilayer is *consistent orthodontic force over the entire duration each aligner is in use. The
elastomeric core ensures the aligner continues to apply gentle pressure even as the teeth move, rather than losing tension quickly. For patients, this can mean
potentially faster treatment or the ability to change aligners at 7-10 day intervals while still achieving the planned tooth movement.

Patient Comfort: Zendura-FLX was engineered with comfort in mind. The material has a “40% lower insertion force” on average when seating a new aligner, compared
to other materials. Patients feel less initial tightness, which reduces soreness, especially in the first days of a new treatment. The softer inner layer cushions the teeth,
and the aligner edges tend to be less sharp, resulting in less gum irritation.

Transparency and Stain Resistance: Despite having multiple layers, Zendura-FLX aligners are fully transparent. The multi-layer laminate is designed such that it



maintains its clanity throughout the treatment process, without clouding. The tough outer shell is also low-porosity, making it resistant to stains or discoloration from foods
and drinks. Patients can expect FLX aligners to remain virtually invisible and not develop the yellowish tinge that some older plastics might by the end of two weeks.
Durability: The dual hard outer shells protect the aligner from They act as a barrier against grinding or clenching forces, which is beneficial for patients who brux or
those with more aggressive tooth movements. This means fewer instances of cracked or deformed aligners. In fact, multi-layer materials like FLX have been shown to
be multiple times more tear-resistant than comparable single-layer sheets.

Clinical Flexibility: With its improved force and comfort, Zendura-FLX opens up more treatment possibilities. Orthodontists report they can treat a wider range of cases
(including more complex movements) and sometimes shorten the treatment time, thanks to the material’s efficiency. It essentially marries the strength of Zendura with
added elasticity to achieve a new level of performance

Zendura-FLX sheets are FDA compliant as a material and are used by many aligner manufacturers and labs globally. The introduction of FLX reflects a trend in clear aligners
towards proprietary multi-layer materials (for example, Align Technology's Invisalign uses a multilayer “SmartTrack® material, and ClearCorrect uses a similar tri-layer called
ClearQuartz). ClearPath Orthodontics has leveraged this advanced material science as well — developing its own proprietary multi-layer sheet to deliver comparable, if not
enhanced, benefits for patients. Let’s turn to ClearPath’'s material next

ClearPath’s Proprietary Sheet — Tri-Layer Excellence with FDA & DRAP Approval

ClearPath Orthodontics uses an in-house proprietary sheet material for its clear aligners that is designed to meet the highest standards of performance and safety.
ClearPath’s material is a Tri-layer thermoplastic sheet, similar in concept to Zendura-FLX, but engineered by ClearPath’s team to optimize it for their system. This ClearPath
sheet combines two resilient outer polymer layers with a durable elastomeric inner layer, yielding aligners that are gentle yet effective in moving teeth.

Key Features of ClearPath’s Sheet Material:

Tri-Layer Design for Sustained Force: The ClearPath sheet’s elastomeric inner layer provides “sustained gentle pressure” on the teeth, while the tough outer layers
ensure the aligner is rigid enough to guide tooth movements. This means ClearPath aligners deliver a continuous, controlled force throughout the wear period,
promoting efficient tooth movement. Patients can trust that each aligner is working effectively the whole time it's worn, not just in the first few days.

Durability and Tear Resistance: ClearPath's outer material layers have exceptional durability, tested to be about four times more tear-resistant than typical single-layer
aligner plastics. This robustness translates to aligners that hold up against daily wear and tear — they are less likely to develop cracks, even for patients who might grind
their teeth or put heavy stress on the trays. ClearPath aligners are also noted to resist stains and odors, thanks to a low-porosity composition that doesn't readily absorb
pigments or bacteria

Clarity and Aesthetics: ClearPath’s proprietary sheets produce aligners that are crystal clear. The materials are selected for “crystal-clear transparency” and are
virtually invisible on your teeth. Moreover, the aligners stay clear over the course of their use if cared for properly (regular cleaning and avoiding staining foods), so
patients can confidently wear them without worrying about cloudiness. The trimline of ClearPath aligners Is precision-cut with digital manufacturing, contributing to a
clean look and comfortable gum line fit

Enhanced Comfort: A remarkable feature of ClearPath’s multi-layer aligners is the improved patient comfort. The design applies about one-third less initial force on the
teeth when a new aligner is inserted, compared to many competitors. This lower initial force reduces the immediate tightness and ache that patients often feel on “tray
change” Over time, the force gradually increases as needed to move the teeth, which is more gentle on the periodontal ligaments. Combined with the smooth, scalloped
edges and precise fit, this makes ClearPath aligners easy to wear for 22 hours a day.

Biocompatibility and Safety: ClearPath’s aligner material is fully biocompatible — it is BPA-free and medical-grade. ClearPath proudly states that they “only use FDA-
approved, BPA-free materials — ensuring complete biocompatibility for sensitive wearers.”. This means the plastic has passed rigorous testing and contains no harmful
additives, so it won't irritate the mouth or leach unsafe chemicals. Even people with sensitive gums or allergies can typically use ClearPath aligners without

In-House Manufacturing Quality: Unlike some providers who buy pre-fabricated sheets, ClearPath manufactures its aligners in-house (locally in Pakistan) using its
proprietary material. This vertical integration allows strict quality control at each step — from matenal production to thermoforming and finishing the aligners. It ensures
consistency in product quality and also faster delivery times for local patients (since there's no overseas shipment of materials or outsourcing). Every aligner goes
through quality checks to meet ClearPath’s standards before it reaches a patient.

Regulatory Approvals: ClearPath aligners are backed by international health. They are FDA Approved Aligners — complying with U.S. Food & Drug Administration
requirements as a Class |l medical device. Additionally, ClearPath aligners are DRAP Approved Aligners, meaning they have been approved by the Drug Regulatory
Authority of Pakistan, which further attests to their safety and efficacy. In fact, ClearPath holds multiple global certifications and registrations (including in Australia, UK
MHRA, Canada, and others) as evident from their credentials. Patients and dentists can have peace of mind that ClearPath’s product meets stringent international
standards for quality and safety.

Performance Advantages: By combining the above factors — sustained force, comfort, clarity, durability, and safety — ClearPath’s proprietary sheet gives its aligners a
distinct advantage. Patients get treatment that is not only effective in straightening teeth but also comfortable to comply with. Fewer broken trays, less discomfort, and
predictable tooth movements all lead to a better overall expenence. ClearPath aligners have been described as “premium, precise, and pristine aligners for exceptional
results,” supported by cutting-edge manufacturing. This aligns with ClearPath’s mission to provide an advanced orthodontic solution that dental professionals can trust

Comparing ClearPath Sheets to Zendura, Zendura-FLX, and Essix: All these materials have their place, but ClearPath's tri-layer sheet essentially incorporates the best
qualities of the others while adding the assurance of certifications:

* Compared to Essix, ClearPath’'s material offers greater force retention and durability (thanks to the layered design) while matching it in clarity. Essix set the stage for
clanty and comfort, but ClearPath’s sheet improves on longevity and consistent pressure.
= Compared to the original Zendura sheet, ClearPath’s material is gentler on insertion (less initial force) and likely even more stain-resistant due to the low-porosity outer
layer. Both are very durable, but ClearPath’s elastomer core gives it an edge in sustained force over time
s Compared to Zendura-FLX, ClearPath’s sheet is analogous, as both are tri-layer. Both deliver continuous forces and high comfort. ClearPath’s aligners have
demonstrated similarly “gentle, consistent, and continuous force” delivery from their elastomeric layer. In essence, ClearPath's proprietary sheet puts them in the same
league as other top-tier aligner materials, with the added benefit that ClearPath controls the manufacturing end-to-end
By investing in its own material technology, ClearPath ensures that patients receive aligners that are on par with the latest industry innovations, all while maintaining rigorous
safety standards. ClearPath's aligners are fabricated from FDA-certified thermoplastics under strict protocols, and the company emphasizes localized, quality production.

Read More: How Can Aligned Teeth Benefit Your Health Beyond Aesthetics

Conclusion: Choosing the Right Clear Aligner — A Clear Path Forward

Material matters — and now we've seen how different aligner sheets compare. From the early days of Essix plastic to advanced multi-layer technologies like Zendura-FLX and
ClearPath’s proprietary tri-layer, the evolution of aligner materials has greatly improved the patient experience. Today's clear aligners can be incredibly clear, comfortable,
durable, and effective all at once.

ClearPath Orthodontics has harmessed these advancements to create aligners that embody the best qualities: they're made of biocompatible, BPA-free materials, they deliver
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patients and dental professionals, this means you don't have to compromise — you get aligners that are as safe as they are effective.

If you are considering clear aligner treatment, remember that the material inside your aligners is the unsung hero of your smile transformation. ClearPath's in-house
ClearPath Sheet material gives you a trusted path to a better smile by leveraging proven science and strict quality control.

Ready to get started with ClearPath? As a patient, you can take confidence in the fact that you'll be wearing aligners made from one of the most advanced materials
available — offering clarity in appearance and results. As a dental professional, you can trust that partnering with ClearPath means access to FDA and DRAP-approved
aligners made with cutting-edge materials that deliver results and comfort.

Don't settle for less when it comes to your smile. Contact ClearPath Orthodontics or visit our website to learn more about our clear aligner treatment options. Let the superior
material and technology of ClearPath aligners set you on the clearpath to a perfect smilel

Read More: How to Manage Clear Aligners While Fasting

I r tI & Quick Links Support Contact Info
—~ I Ao Blogs @ +92 47 111 333 278
ORTHODOGNTICS

Qur Product Contact Us
Reshaping the future of Knowledge Center Privacy Palicy @ supperi@clearpathertho.com
orthodontics

Pariner with us

BN, Main Boulevard Johar Town,
@000 oo e

rPath Crthodontics

Copyright & 2




