
Double-stranded RNA (dsRNA) is an undesired byproduct 

formed during in vitro transcription. It can induce cells to 

trigger immune reactivity as an innate response, which might 

have implications for the expected safety and efficacy of 

the vaccine design due to differences in the amount of 

dsRNA infection. Therefore, the detection and control of 

residual dsRNA is necessary for mRNA vaccine design and 

evaluation, which is also highlighted by WHO[1] and the 

Center for Drug Evaluation of National Medical Products 

Administration (NMPA)[2] in the guidelines. 

Vazyme has developed the EasyAna dsRNA (Modified) 

Quantitative Detection Kit (ELISA) 2.0, which can accurately 

detect the amount of dsRNA in modified/unmodified IVT 

mRNA product and validated under ICH Guideline M10[3] to 

provide users with an efficient, convenient, accurate, and 

stable detection tool.

Three conditions were tested to study the stability under extreme environments. 

Condition 1: Opened vials/bottles were placed at 5°C ± 3°C and evaluated every 7 days till 21 days. 

Condition 2: Kits were subjected at 40°C ± 2°C for 5 to 7 days. 

Condition 3: Kits were subjected to freezing and then to room temperature to achieve 3 to 5 freeze-thaw cycles.

The test results show the kits still meet the quality criteria for LOD, accuracy, linearity, and repeatability after the 

processes.

EasyAna dsRNA (Modified) Quantitative Detection Kit (ELISA) 2.0 is developed based on a double-anti-

body sandwich ELISA platform to quantitatively detect the amount of dsRNA in the IVT product or 

synthesized mRNA solution. Experimenters can save over 20 hours of coating time and improve the 

analysis precision using the pre-coated(capture antibody, clone F2) ELISA plate to reduce the impact 

of manual coating process. Highly stable and repeatable results are much easier to get by using this 

kit.

Product Overview

Stability: evaluate the open-vial/bottle and in-use stability of the kit.
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Open-Vial/Bottle 
Stability

(5°C ± 3°C)

Accelerated 
Stability (40°C ± 

2°C)

Freeze-Thaw 
Stability

[1]Evaluation of the quality, safety and efficacy of messenger RNA vaccines for the prevention of infectious diseases: 

regulatory considerations

[2]Technical Guidance for Research & Development of Prophylactic mRNA Vaccines for Novel Coronavirus (Inter-

im), Center for Drug Evaluation of NMPA

[3]ICH guideline M10 on bioanalytical method validation and study sample analysis
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EasyAna dsRNA (Modified) Quantitative Detection Kit (ELISA) 2.0 96 tests DD3509EN-01

EasyAna dsRNA (Modified) 
Quantitative Detection Kit 

(ELISA) 2.0 

Vazyme
FOR SCIENCE FOR HEALTH

Specializing in the R&D and manufacturing of life science products, Vazyme develops 

high-quality enzymes and chemical raw materials for mRNA processes at all stages 

based on its extensive experience and great expertise in mRNA system and process 

research. The company also explores the development of quality analysis methods for 

stock solution and raw materials. Capable of providing one-stop solutions for mRNA 

synthesis, Vazyme offers great support for mRNA vaccine R&D and production.



Vazyme has cracked the bottleneck of nucleic acid antibody screening technique to develop and produce 

antibodies — the technical core for dsRNA analysis.Vazyme provides traceable and controllable raw materials, 

ensures good stability, and implements strict quality control to meet the needs of mass production.

Reduce the R&D and validation efforts caused by extensive sequence corrections.

Advantages

Antibodies Compatible with Different dsRNA Sequences

● Quantitative Analysis vs. Qualitative Analysis

● Consistent results between different sequences dsRNA.
● Consistent results between natural nucleoside dsRNA and modified nucleoside 
    dsRNA.

● Controllable Raw Materials

Qualitative Analysis vs Quantitative Analysis

Detection Technique

Sensitivity

Compatibility

Accuracy

Precision

Linear range

N/A

N/A

N/A

0.01-30 ng/ml

Feature

Dot Blot ELISA

◆ Inaccurate image analysis

◆ Hard-to-eliminate back-

ground noise

◆ Difficulties to support 

purification process analysis

◆ Effective in reducing subjec-

tive interference

◆ Conducive to comprehen-

sive methodological validation

◆ Effective in guiding purifica-

tion process

Analytical Method Qualitative Quantitative

Supplier ABrand
Metrics Vazyme

Highly impacted by dsRNA 
sequence and length

LOD < 10 pg/ml, LOQ = 46.87 pg/ml

Recovery: 80%-120%

Within-run and between-run precision < 15%

0.046-1.5 ng/ml

Consistent test results for dsRNA 
of different sequences and lengths

Data Display
Specificity: evaluate the ability of the kit to identify dsRNA.

● Excellent Performance

Specificity

Concentration
Type

2 mg/ml

1 mg/ml

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

Non-reactive

dsRNA (Control)

Reactive

Reactive

ssDNA ssRNA RBD mRNA Spike mRNA
Luciferase 

mRNA EGFP mRNA

Selectivity

Concentration
Type

10 μg/ml
Non-

interfering
Non-

interfering
Non-

interfering
Non-

interfering
Non-

interfering
Non-

interfering

T7 RNA 
Polymerase

Inorganic 
Pyrophosphatase DNase I

RNase
Inhibitor

Capping
Enzyme

2'-O-Methyltransferase

At the concentrations of 1 mg/mL and 2 mg/mL, this kit 
only reacts with dsRNA instead of dsDNA, ssDNA and 
ssRNA of different lengths and sequences. Various IVT 
reaction tool enzymes at the concentration of 10 μg/mL 
do not interfere with the kit-based detection.

Dilution accuracy: evaluate the consistency of the 
test results of samples at each concentration after 
gradient dilution using the kit.
The coefficient variation(CV) between the calculat-
ed concentration and the theoretical concentration 
of 2 μg/ml dsRNA is < 20%.

Inter-lot consistency: use different lots of the kit to perform multiple tests on the same samples and evaluate the repeat-
ability of the results.

High, medium, and low-concentration samples were tested with 3 different lots,10 times per lot, and the CV of 
lot-to-lot is < 15%

Qualitative Analysis vs Quantitative AnalysisInter-lot consistency

Sample Concentration

Lot No.

n

Mean value

SD

CV

High

Lot 1 Lot 2 Lot 3

30

0.6879

0.0492

7.1%

Medium

Lot 1 Lot 2 Lot 3

30

0.1357

0.0092

6.8%

Low

Lot 1 Lot 2 Lot 3

30

0.0461

0.0035

7.6%

The kit's methodology has been fully validated according to the ICH Guideline M10 on Bioanalyti-

cal Method Validation[3] and a comprehensive methodological validation report is available, 

meeting relevant requirements for analytical method validation during the application for prod-

uct registration.

Complete methodology validation

High analytical sensitivity

Good accuracy

Great precision

Good specificity

LOD < 10 pg/ml, LOQ = 46.87 pg/ml (LOQ up to 0.025 ppm if mRNA yield is 2 mg/ml)

Recovery between 80%–120%

CV < 15%, ensuring the repeatability data

Specifically identify dsRNA of longer than 40 bp; not interfered with by 
other forms of nucleic acids or IVT tool enzymes( T7 RNA polymerase, etc.)
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