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FRD™ Folate Receptor-mediated Detection staining solution

For Identification of late stages of HPV related Cervical Lesions



Product Description

Instruction for Use

Folate Receptor-mediated Detection (FRD™) Staining Solution
is composed of folic acid, reduced methylene blue, acetic acid, and dimethyl 

sulfoxide. FRD™ enables rapid in vitro chemical staining of cervical exfoliated 

cells to detect folate receptor overexpression. In clinical practice, FRD™ can be 

used as a primary screening tool for precancerous and cancerous lesions, in 

triage for women with ASCUS cytology, and as a co-test for women with an 

HPV-positive test result.

Epithelium Staining Applicator is used for collecting and adhering exfoliated 

cervical cells during a gynecological speculum examination.

Colorimeter is intended for in vitro diagnosis and automatic interpretation of 

the color change in the tested sample. In clinical practice, this product is used 

for sample processing, printing the test report, storing the results, and

connectivity to PC and internet enabled devices for subsequent analysis. 

Visual Inspection

Automatic Inspection

FRD™

Patient in lithotomy position

Follow steps 1-4 of Visual Inspection 

then proceed to step 5.

Remove Applicator from 

packaging

Collect sample of cervical 

exfoliated cells

Dip the Applicator into the 

FRDTM solution for 30s
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Place Applicator back 

into its packaging

The Colorimeter will automatically 

analyze the sample.
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After 30s to 1 min., inspect color changes on the Applicator and compare them with the reference colors.

PositiveNegative

No precancerous or cancerous lesion of the cervix

Suggesting abnormal cervical lesions (CIN2+)



FRD™ Clinical Value

The Beijing Multicenter study (1,504 cases) indicated sensitivity and specificity of FRD™ were 77.72% and 60.02% 

for detecting CIN2+, and 86.64% and 54.30% for detecting CIN3+.

The Third Xiangya Hospital study (404 cases) indicated sensitivity and specificity of FRD™ were 80.00% and 51.92% 

for detecting CIN2+, and 86.67% and 50.97% for detecting CIN3+.

After summarizing all the known data, the results showed that overall sensitivity was 82.00% and specificity was 

76.00% for detecting CIN2+, while overall sensitivity was 90.00% and specificity was 45.00% for detecting CIN3+.

Test results are 

printed within 90s

The sensitivity for 

detecting CIN2+ 

reaches up to 89.02%

Identifying location of 

the abnormal lesions

Early Detection for High-Grade Cervical Lesions

Clinical Benefits

In cytology, threshold at Negative for Intraepithelial Lesion or Malignancy (NILM), the detection rate for CIN2+ is 

27.92% (110/394). 

The sensitivity, specificity, positive predictive value, and negative predictive value of the FRD™ were 67.27%, 63.73%, 

41.81%, and 83.41% respectively in the NILM groups. (Data from Beijing Multicenter study).

FRD™ Staining Solution is a complement to the cytology test and improves the detection rate of precancerous and 

cancerous cervical lesions. 

The sensitivity of FRD™ staining solution combined with cytology was 95.93%

Supplement to Cytology Testing

In the positive result of the HPV test, the incidence rate of CIN2+ was 40.11% (217/541). When triaged with the

FRD™, the detection rate of CIN2+ was 75.12% (163/217), while examination rate of colposcopy was reduced to 

57.49% (311/541). (Data from the Beijing Multicenter study)

Triage of positive HPV results with FRD™ can reduce the frequency of colposcopic procedures and the disease burden.

Triage of High-risk HPV Testing

Real-Time

Sensitivity

Comprehensive

Localization

Minimal
Investment

Detecting abnormal 

cervical lesions of both

squamous and 

columnar epithelium

Minimal training and 

expertise required to 

operate



FRD™ Mechanism of Action

Summary
FRD™ is a patented technology of GY Highland Biotech with the ability to screen for precancerous and 
cancerous cervical lesions in real-time. The screening process does not require a cytopathologist or medical 
laboratory, greatly reducing the cost of screening. FRD™ is portable and provides reliable screening results, 
increasing detection rate and improving women's health. The following images display the comparison of 
FRD™, cytology, HPV testing, and colposcopy; with biopsy used as the gold standard for diagnosis.

Folic acid-reduced methylene blue (MB) conju-
gate binds to the folate receptor expressed on 
the cervical epithelium membrane and then 
endocytosis occurs.

The acidic micro-environment in the endosome 
causes dissociation between the folic acid and 
reduced MB from the folate receptor.

Reduced MB is released into cytoplasm, where 
the oxidation-reduction reaction occurs and 
reduced MB becomes oxidized.

The folate receptors recycle back to the cell 
membrane.

Oxidized MB exits from the cell and can be 
detected, providing visual result.
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New Proposal for Cervical Lesion Detection
and Management
After more than 30,000 cases published in the most prestigious OB-GYN journals, it’s evident that FRD™, 
used as a point of care diagnostic aid, can detect high-grade cervical lesions and invasive cancer (CIN2+).

Patients with negative FRD™ results should be recommended for a high-risk HPV test, which will be beneficial 
in ensuring the detection interval and follow-up time.
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About Us
GY Highland Biotech LLC is an innovative solution researcher and manufacturer of in vitro diagnostics with a 

growing portfolio in cancer diagnostics. The company has developed its patented Folate Receptor-mediated 

Detection (FRD™) staining solution, designed to detect precancerous and cancerous lesions on the cervix in 

real-time, into a platform for cancer diagnosis with continuing R&D investments to expand its product portfolio 

into other clinical and research areas.

We aim to be a leading provider dedicated to women’s healthcare by providing easy-to-use, accurate, afford-

able, and safe solutions to diagnose precancerous and cancerous lesions. Furthermore, our mission is to 

ensure the quality of our products and to constantly pursue innovation.

GY Highland Biotech LLC

776 Mountain Boulevard, Ste.168,
Watchung , NJ 07069 USA
Tel : +1-908-668-7776
Fax : +1-908-279-1317
info@gy-biotech.com

www.gy-biotech.com


