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EXECUTIVE SUMMARY

Diagnostic excellence in cytopathology depends on a single critical variable: the quality of
specimen preparation. Yet traditional cytology preparation methods remain labor-
intensive, operator-dependent, and economically inefficient.

VisiLayer®, NexGene Labs' breakthrough partially-automated cytology platform, addresses
this market gap through intelligent sample processing, optical precision, and molecular
compatibility—delivering pathology-grade diagnostic accuracy without the capital and
operational burden of fully automated systems.

This white paper explores how VisiLayer® represents a paradigm shift in diagnostic
reagent manufacturing and laboratory reagent innovation. We examine the scientific
foundations driving VisiLayer®'s revolutionary approach, the Quality by Design (QbD)
principles embedded in its platform architecture, regulatory compliance pathways,
manufacturing scalability, and the competitive advantages it delivers to clinical
laboratories, contract manufacturers, and diagnostic partners seeking efficient, validated
cytology solutions.

1. THE DIAGNOSTIC CHALLENGE: "THE FOG
OF CYTOLOGY"

The Market Need: A solution that combines the purity of a monomolecular slide with
the flexibility of manual processing, all within a cGMP-compliant manufacturing framework.

Cervical cancer screening and non-gynecological diagnostics rely heavily on the
pathologist's ability to interpret cellular anomalies. However, conventional preparation
methods have historically suffered from three critical failure points:

* Obscuring Artifacts: Blood, mucus, and inflammation often "mask" abnormal cells,
leading to indeterminate results or false negatives.

« Glandular Cell Loss: Critical endocervical components—uvital for detecting
adenocarcinomas—are frequently lost or damaged during aggressive filtration
processes used by competitor systems.

» Workflow Rigidities: Fully automated "black box" systems require high capital
expenditure (CapEx) and lock laboratories into expensive, proprietary consumable
contracts.
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2. The Innovative Monomolecular Solution

VisiLayer® utilizes a proprietary chemical reagent system designed to isolate diagnostic
material without compromising cellular integrity.The VisiLayer® cytology mechanism is a
partially-automated, manual liquid-based process that involves suspending cells from a
sample in a preservative solution and then creating a true monomolecular slide through
a combination of specific reagents and user-guided steps. Unlike fully automated
systems, it uses a manual technique that allows for sample-specific adjustments, making
it adaptable for challenging samples. The process uses a special liquid-based cytology
solution to improve cell adhesion and prevent artifacts, and a specially designed
centrifuge tube helps standardize the procedure.
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2.1 The Science of Clarity

Unlike filtration-based systems that can distort 3D cell clusters, VisiLayer® uses a
gravity-based sedimentation protocol enhanced by chemical mucolytics.

Action Mechanism: The reagent selectively lyses red blood cells and solubilizes
mucus, leaving diagnostic epithelial cells intact.
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Liquid-Based Cytology (LBC): Represents 80%+ of cervical screening in developed
markets but introduces standardization that eliminates sample-specific optimization,
reduces glandular cell recovery (critical for screening), and increases per-specimen costs.

This three-option market leaves a critical gap. What if pathology laboratories
needed a solution delivering:

« Superior glandular cell preservation (critical for diagnostic sensitivity)?
+ Optical clarity rivaling fully-automated systems?

« Sample-specific chemistry flexibility?

« Capital efficiency (30-50% lower cost than full automation)?

« Molecular compatibility for emerging biomarker testing?

VisiLayer® fills precisely this gap.
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2.2 The Glandular Advantage

One of VisiLayer®'s revolutionary features is its superior retention of glandular cells. In
comparative studies, VisiLayer demonstrated a statistically significant increase in the
detection of endocervical components compared to industry standards. This is critical for
the early detection of invasive adenocarcinomas, which are often missed by traditional
methods.

3. DESIGN EXCELLENCE & MANUFACTURING

For a product to transition from "lab bench innovation" to "market leader," it must be
manufacturable at scale under strict quality standards. VisiLayer®'s journey exemplifies a
commitment to consistency, reliability, and precision in high-volume production across
highly regulated industries.

3.1 Regulatory Pathway & Compliance
» FDA 510(k) Clearance: VisiLayer® successfully navigated the 510(k) pathway by
demonstrating substantial equivalence to predicate devices while highlighting superior

performance characteristics.
» 21 CFR Part 820 Adherence: The manufacturing process strictly follows FDA Quality

System Regulations (QSR), ensuring every reagent batch meets precise pH, viscosity,
and osmolality specifications.

3.2 Supply Chain Robustness
NexGene Labs employs a validated supply chain strategy to ensure reagent stability. Raw

material suppliers are audited for cGMP compliance, ensuring that the "Garbage In,
Garbage Out" risk is eliminated at the source.

4. ECONOMIC & OPERATIONAL IMPACT

Innovation must be affordable to be accessible. VisiLayer® disrupts the "razor and blade"
model of large diagnostic conglomerates. This product represents a genuine innovation
in diagnostic reagent manufacturing and cytopathology laboratory operations.

By synthesizing intelligent process control, Quality by Design architecture, FDA regulatory

compliance, and economic efficiency, VisiLayer® solves a critical market gap: delivering
pathology-grade diagnostic quality at sustainable cost.
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Metric Traditional Automation ClearPrep® System Impact

Capital High ($50k - $1560k+) Low (<$10k) 90% CapEx Savings

Expenditure

Consumable Cost = High (Proprietary lock-in) ~ Competitive 30-40% OpEx
Reduction
Workflow Rigid (Batch processing) Flexible (Continuous Improved Turnaround
flow) Time
Waste High Plastic/Chemical Minimal Sustainability Aligned
Waste

5. ANEW STANDARD IN DIAGNOSTICS

VisiLayer® is more than just a reagent; it is a testament to what is possible when
clinical necessity drives manufacturing innovation. By solving the "artifact" problem
without creating a "cost" problem, NexGene Labs has created a tool that empowers
pathologists and protects patients.

Key Features

* Manual process: The process can be performed manually, which allows for more
flexibility in handling challenging samples compared to fully automated systems.

» Monomolecular layer preparation: The use of specific solutions and a carefully
designed process results in an even monomolecular layer: The cells are spread out
evenly and are not layered on top of each other, which allows cells from a
suspension (like blood, tissue culture, or swabs) to settle and adhere to a treated
glass slide.

» Improved cell preservation: The solutions are designed to promote cell adhesion
and prevent artifacts like air drying.

* Lower cost: The manual nature and lack of need for expensive automated
machinery can make VisiLayer® a more affordable liquid-based cytology option,
especially for laboratories with limited budgets.

For manufacturers and distributors, VisiLayer® underscores the importance of clean-
label manufacturing, regulatory foresight, and scalable quality systems. It stands as a
premier example of how modern biomedical products should be designed and built.
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ABOUT WRITING FOR RESULTS

For over three decades, Writing for Results has
transformed how businesses communicate their
most important messages. This white paper is a
an excellent sample of what we create.
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We offer a full complement of technical writing services. Our
hallmarks are due diligence, successful audience engagement, and
attractive presentations. A sampling of our services:

« White Papers

« Case Studies

* Product Manuals

* Installation Manuals

* Instruction Manuals

« User Manuals

* Training Manuals

* Regulatory Documentation

« Compliance Documentation

« Documentation for Medical Device Submissions
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