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Introduction

In today’s fast-paced healthcare landscape, rapid, accurate diagnostics are critical for effective
patient management. Traditional diagnostic workflows, including polymerase chain reaction
(PCR) and quantitative PCR (qPCR), often involve labor-intensive, time-consuming nucleic acid
extraction steps that require specialized expertise and costly reagents. These challenges are
further magnified in resource-limited settings, where timely and affordable testing is crucial.

The Scienetix Direct-to-PCR (D2P) extraction-free technology offers an innovative, extraction-
free solution that addresses these barriers. By streamlining workflows and maintaining
uncompromised sensitivity and specificity, D2P redefines molecular diagnostics. This white
paper presents a comprehensive analysis of D2P’s performance across urinary tract infections
(UTls), sexually transmitted infections (STls), and respiratory tract infections (RTIs), highlighting
its cost-effectiveness, reliability, and potential to revolutionize diagnostic testing.

Key Findings

Broad Pathogen Coverage
The D2P extraction-free technology effectively detects a wide range of pathogens,
including bacteria, fungi, RNA viruses, and DNA viruses. It demonstrates robust
performance across diverse infection types, offering a reliable alternative to traditional
extraction methods.

High Diagnostic Accuracy
The D2P extraction-free technology achieves sensitivity and specificity exceeding 95%
across clinical sample types, ensuring accurate pathogen detection. Comparative
analyses show D2P performs on par with or better than silica column- and magnetic
bead-based methods, with minimal differences in cycle threshold (Ct) values (ACt <
1.5).

Significant Time Reduction
By eliminating the need for nucleic acid extraction, The D2P extraction-free technology
reduces sample processing time from approximately 120 minutes to just 45 minutes,
enabling faster diagnostic turnaround times.

Cost-Effective and Scalable
The D2P extraction-free technology lowers per-sample costs by removing the need for
proprietary reagents and specialized equipment. Its scalability makes it well-suited for
high-throughput laboratories and resource-constrained settings.

Reduced Contamination Risk
The simplified workflow minimizes manual handling, reducing cross-contamination and
nucleic acid degradation. This ensures consistent and reliable diagnostic results.
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Figure 1. Comparison of D2P Technology vs Traditional Methods: A visual representation of key performance
metrics including processing time, cost, contamination risk, scalability, and accuracy.

Comparative Analysis

Urinary Tract Infections (UTIs)

In a study of 40 residual samples, the D2P extraction-free technology demonstrated
exceptional diagnostic performance compared to the KingFisher bead-based method:
Sensitivity: 96.21%

Specificity: 99.33%

Accuracy: 99.33%

Pathogens such as *Escherichia coli*, *Klebsiella pneumoniae*, and *Candida auris* were
detected with 100% specificity, highlighting D2P’s reliability even with challenging pathogens.

Sexually Transmitted Infections (STis)

Analysis of 24 samples for STl pathogens revealed:
Sensitivity: 98.22%
Specificity: 97.83%
Accuracy: 97.83%



Key pathogens, including Neisseria gonorrhoeae, Trichomonas vaginalis, and Herpes Simplex
Virus 1 and 2, were detected accurately, demonstrating the robust performance of the D2P
extraction-free technology in this critical diagnostic area.

Respiratory Tract Infections (RTIs)

In a study of 52 samples, D2P achieved:
Sensitivity: 97.51%

Specificity: 98.95%

Accuracy: 98.95%

Respiratory pathogens such as SARS-CoV-2, Human Coronavirus 229E, and Respiratory
Syncytial Virus were consistently identified with high precision, underscoring the D2P
extraction-free method’s effectiveness in respiratory diagnostics.

Applications and Impact
The D2P extraction-free technology is particularly valuable in:

e Clinical Laboratories: High-throughput settings benefit from faster workflows and
reduced costs.

o Resource-Limited Environments: The elimination of extraction reagents and
specialized equipment makes diagnostics more accessible.

e Point-of-Care Testing: Its simplicity and rapid turnaround enable timely decision-
making for critical care.

e By addressing bottlenecks in traditional workflows, D2P empowers laboratories to
improve patient outcomes, reduce operational costs, and enhance scalability.

Future Outlook

The Direct-to-PCR (D2P) extraction-free technology is positioned to significantly advance the
field of molecular diagnostics. Its compatibility with automated platforms and point-of-care
testing expands the potential for widespread application across diverse clinical settings. As
research continues to refine inhibitor-tolerant enzymes, the D2P method is poised to
accommodate complex matrices, including blood and stool, thereby broadening its diagnostic
utility. This innovation marks a critical advancement toward faster, more accurate, and cost-
effective diagnostic solutions, meeting the increasing demands of global healthcare systems
for efficient and scalable testing methodologies.

Conclusion

The D2P extraction-free technology offers a transformative approach to molecular diagnostics
by providing high-throughput, cost-efficient, and accurate results with significantly reduced
turnaround times. By circumventing the limitations of traditional nucleic acid extraction
processes, D2P enhances workflow efficiency and minimizes the risk of contamination and
sample degradation. This method empowers laboratories to meet the rising demand for rapid
and dependable diagnostics, ultimately improving patient outcomes and fostering innovation
within the diagnostic landscape. With its unparalleled combination of speed, precision, and
scalability, D2P represents a paradigm shift in molecular diagnostic testing.



