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This SOP template has been developed by FIND for adaptation and use in COVID molecular testing laboratories. 
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1. PURPOSE 

To provide the procedure for the isolation of viral RNA from clinical samples obtained from 

suspected cases of COVID-19. 

 

2. INTRODUCTION 

Detection of viral RNA from clinical specimens is key to the diagnosis of SARS-CoV-2 

infection. Recommended upper and lower respiratory specimens are obtained from 

suspected SARS-CoV-2 infected individuals, collected in suitable transport medium and 

transported to diagnostics laboratory.  Specimens are lysed to extract the RNA.  Total RNA is 

either extracted manually or by automated systems. RNA is subsequently used for reverse 

transcription and real time PCR amplification.  Detection of viral target genes and presence 

of clinical symptoms are the key criteria for the diagnosis of COVID-19.. 

 

3. PRINCIPLE 

RNA is a single stranded nucleic acid, which is highly unstable with a very short half -life, 

once extracted out from its source.  Another reason for its instability is the RNAses which 

are present everywhere, in the cells, tissues, bacteria and environment.  RNases degrade 

RNA, and/ are tough enzymes to inactivate. RNases resist heat inactivation and thus need 

strong denaturants for their elimination.  Therefore, during RNA extraction, specimens are 

lysed under strong denaturing conditions, in a RNAse free environment to ensure isolation 

of intact RNA (2). Three common methods of RNA extraction are: 

3.1 Treating the specimens with reagents such as TRizol, RNAzol followed by precipitation 

with isopropanol. 

3.2 Silica based column purification such as in Qiagen -QIAMP Viral RNA extraction method 

3.3 Magnetic beads mediated purification such as in MagMAX  Viral RNA Isolation method  

 

4. PERSONNEL QUALIFICATIONS  

4.1 Medical fitness 

All personnel involved in specimen processing should be tested for COVID-19 

beforehand. Only those who test negative should perform specimen processing. Options 

for reassignment of personnel with COVID-19 comorbid conditions, such as diabetes, 

chronic respiratory diseases, high blood pressure, or immuno-suppressed individuals 

away from the high-risk areas of the COVID laboratory should be considered.  If the 

resources are limited, they should be made aware of the risk of experiencing severe 

symptoms of the disease. 

4.2 Education and training 

The lab personnel must have received education and training on the following topics 

before performing this procedure: 
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 Potential risks to health (symptoms of COVID-19 disease and transmission) 

 Precautions to be taken to minimize droplets & aerosol formation and prevent exposure 

 Hygiene requirement 

 Use of protective equipment and clothing 

 Laboratory biosafety, specifically handling of potentially infectious materials 

 Laboratory design, including airflow conditions 

 Use of biological safety cabinets (operation, identification of malfunctions and 

maintenance) 

 Use of autoclaves, microcentrifuge, micropipettes & refrigerators (operation, 

identification of malfunctions and maintenance) 

 Prevention of incidents and steps to be taken by workers in the case of incidents 

(biohazard incidents, chemical, electrical and fire hazards) 

  Good laboratory practice and good microbiological techniques 

  Workflow in laboratory & procedures 

  Waste handling 

  Importance of laboratory results for patient management 

  Importance of laboratory results for COVID pandemic management 

5. RESPONSIBILITIES 

 It is the responsibility of the lab personnel to correctly understand and perform this 

procedure.  

 All users of this procedure who do not understand or unable to carry it out as described 

are responsible for seeking advice from their supervisor. 

 

6. CROSS REFERENCE 

SOP#001 Sample Collection and Transport of Clinical Specimens  

 

7. EQUIPMENT & MATERIALS 

7.1 Equipment & tools 

7.1.1 Certified Biosafety Cabinet Class II Type A2   

7.1.2 Vortex mixer 

7.1.3 Micropipettes (2 or 10 μL, 200 μL and 1000 μL) 

7.1.4 Refrigerated microcentrifuge (with rotor for 1.5 ml centrifuge tubes) 

7.1.5 -70/ -80°C (with free space for sample storage) 

7.1.6 2 – 8 °C Refrigerator 

7.2 Consumables 

7.2.1 Nuclease free RNA storage cryovials 

7.2.2 Nuclease free filter tips (aerosol resistant (ART)) 

7.2.3 1.5 ml/ 2 ml centrifuge tube 
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7.2.4 Tube racks 

7.2.5 Markers 

7.2.6 Absorbent liners 

7.2.7 Paper Towels  

7.2.8 Biohazard bags Red &Yellow 

7.3 Reagents & Disinfectants 

7.3.1 RNA Zap 

7.3.2 PATHKITs RNA Extraction kit 

7.3.3 Nuclease free Water 

7.3.4 Reagent grade Ethanol and Isopropanol 

7.3.5 Sodium Hypochlorite  

 

7.4 Personal Protective Equipment (PPE) 

7.4.1 Lab gowns 

7.4.2 N95 masks 

7.4.3 Googles  

7.4.4 Gloves 

7.4.5 Shoe Covers 

7.4.6 Head/ Hair Covers 

 

8. PROCEDURE 

       RNA quality and quantity are the key to the success testing, therefore: 

 Specimen should be stored and processed within the recommended time frame. 

 RNase free reagents should be used and work surfaces should be RNase free. 

 Extracted RNA is very unstable, it should always be stored at 4°C for short term (4-

6 hours).  If this is not possible store the RNA at -70/-80°C till further use.  

Repeated freeze thaw of RNA specimen should be avoided. 

8.1 RNA Extraction is carried out in a BSL 2 equivalent facility inside a certified biosafety 

cabinet (BSC Class II Type A2).  

8.1.1 PPE required for the procedure: COVER ALL/Lab gown, N95 mask, head cover, 

goggles, outer shoe cover or Lab specific shoe and two pairs of gloves. 

8.1.2 Review the checklist, ensure the availability of required consumables, worksheets, 

disinfectants and biohazards bags in the sample processing room.   

8.1.3 After donning the PPE, enter into the RNA extraction area. 

8.1.4 Turn on the biosafety cabinet (BSC), let it run for at least 10 minutes and carry out 

functionality check.  Smoke test should be done at least weekly to check efficiency 

of BSC. 
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8.1.5 Wipe the work surface area inside the BSC with paper towel soaked in freshly 

prepared  1% Sodium hypochlorite.  Give a contact time of 10-15 minutes.   Wipe 

off the surface area  thoroughly with 70% ethanol. This will ensure removal of 

residual sodium hypochlorite  salts.   

Note: (sodium hypochlorite is corrosive, soak the towel outside the BSC. Do not spray. 

8.1.6 Spread the absorbent liner inside the biosafety cabinet and prepare the work area. 

Bring in the discard containers lined with biohazard bags, liquid waste container 

with sodium hypochlorite and other required items. 

8.1.7 Ensure tip boxes, micropipettes, tube rack surfaces are RNase free. Use cleaning 

agent such as RNase ZAP to remove RNases. 

8.1.8 Bring in the specimens to be processed to the BSC.  

8.2 Carry out RNA extraction as per manufacturer’s instructions 

8.2.1 Thaw all the reagents from the extraction kit to room temperature 

8.2.2 The Carrier RNA is supplied in lyophilsed form and the same has to be resuspended 

using the carrier RNA solubilization buffer (provided in the kit). The carrier RNA has 

to be aliquoted appropriately to avoid multiple freeze thaw. 

8.2.3 If the RT -PCR kit has an indigenous internal control (IC), then the IC has to be added 

after the addition of the carrier RNA (step  

8.2.4 The Wash buffer is supplied as a concentrate (10 mL in 50 mL Bottle), and before 
using for the first time, 40 mL of ethanol (96-100%) has to be added to each bottle. 
Wash Buffer is stable for 1 year when stored closed at room temperature, but only 
until the kit expiration date.  

8.2.5 Transfer 200μl of viral transport media (after vortexing) into a fresh Micro 
Centrifuge Tube (MCT), provided with the kit. 

8.2.6 400μl of Lysis Buffer followed by 10 μl of carrier RNA into the MCT and the same is  
mixed thoroughly by pipetting. (please note that the carrier RNA has to be added 
after the lysis buffer in order to avoid the lysis of the same) 

8.2.7 400μl of Isopropyl Alcohol (IPA) is added to the samples and mixed well. Transfer 
500μl of the total solution to the spin column in a 2 ml collection tube. Close the cap 
and centrifuge at 8000 rpm for 1 min. Repeat with the remaining 500μl of the total 
solution. 

8.2.8 Carefully open the spin column and add 500μl of Wash Buffer, and centrifuge at 
8000rpm for 1 min and discard the filtrate. 

8.2.9 Repeat step 7.2.8 with 500μl of Wash Buffer  
8.2.10 Centrifuge (dry spin) at full speed for 1 min. 
8.2.11 Now place the column in a clean 1.5ml RNase Free Micro Centrifuge Tube (not 

provided with kit) and add 60μl of elution buffer and centrifuge at 8000 rpm for 1 
min 

8.2.12 Store the eluted RNA in -20C until further processing 
8.2.13 Return back all the reagents to the appropriate storage boxes after use. 
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8.2.14 Always adhere to manufacturer’s instructions, when using a RNA extraction kit. The 

extracted RNA should always be stored in the -70/-80°C freezer available.  Only use 

RNase/Nuclease free reagents and water for handling RNA.   

8.2.15 Sample RNA extraction should not be delayed. 

8.2.16 Make sure you take all the precautions to avoid RNAse contamination.   

8.2.17 RNA extraction reagents should not be contaminated. Whenever necessary 

aliquot the reagents for use. Remember, PCR is a highly sensitive process and small 

contamination will negatively impact test results. Contaminated reagents must be 

discarded. 

8.2.18 Always keep extracted RNA at 4°C for immediate use. For long term storage use 

properly labeled sterile/ nuclease free cryovials and freeze at -70/-80°C. 

8.2.19 After completing the work, the biohazard bag with RNA extraction waste along 

with tips and tubes should be tied and autoclaved.  

8.2.20 The BSC should be cleaned as described above, and switch on UV after 

completing experiment.   

8.2.21 Leave the BSL-II lab and doff the PPE. 

 

9. QUALITY CONTROL    

9.1 Nuclease-free Water (not DEPC-Treated) must be used as the Negative Control for the 

extraction reaction. 

9.2 A known positive sample must be included along with the unknown sample as a quality 

control procedure during every batch of the testing. 

 

10. BIOHAZARD WASTE DISPOSAL  

10.1 All solid waste collected in the BSL2 laboratory should be discarded only in labelled 

biohazard bags (Labelled as COVID-19 WASTE) inside the biosafety cabinet. Filled 

Biohazard Bags should be tied inside the biosafety cabinet with tag. 

10.2 Removed PPE should be discarded in marked designated bins. Bags should be tied and 

labelled.  

10.3 The tied and labelled biohazard bags should be autoclaved at 121°C and 15 psi for 60 

minutes (gravity flow) and 45 minutes in vacuum autoclave.  

10.4 Autoclaved waste should be weighed and clearly labeled as “COVID-19 waste” and 

handed over to Housekeeping Staff. 

10.5 Housekeeping Staff should take the autoclaved waste to designated area for pickup 

and incineration 

10.6 Liquid waste from RNA isolation should be decontaminated by placing it for 30 

minutes in 1% sodium hypochlorite in a glass container, neutralised after which the 
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decontaminated solution should be drained in the designated sink in the Laboratory 

which is connected with the pre-treatment plant  

10.7 Any incidents including spills, mechanical breakdowns, failure in bio-containment or 

any other maintenance problem should be reported immediately to the biosafety 

officer.  

10.8 Any incidence of exposure to personnel should be reported to the officer in charge. 

 

 

11. SPILL MANAGEMENT 

Refer to SOP #004 on spill management. 

 

12. REFERENCES: 

12.1 Diagnostic testing for SARS-CoV-2: interim guidance, 11 September 2020: 

https://apps.who.int/iris/handle/10665/334254 

12.2 DNA, RNA, and protein extraction: the past and the present.  Tan SC, Yiap BC.  J Biomed 

Biotechnol. 2009; 574398. doi: 10.1155/2009/574398. Erratum in: J Biomed 

Biotechnol. 2013;628968. PMID: 20011662; PMCID: PMC2789530. 

https://pubmed.ncbi.nlm.nih.gov/20011662/ 

12.3 PATHKITS Viral RNA Extraction Kit Insert (10.0. (https://pathkits.com/rna-extraction-

kit.html) 

 

SOP CHANGE HISTORY: 

New version # 

/ date 

Old version # 

/ date 

No. of 

changes 
Description of changes 

Source of 

change request 

     

     

 

 
ANNEXURES: 

 

ANNEXURE – 1: Disinfectant- Sodium Hypochlorite 

 

Formula for preparing working solution of Sodium Hypochlorite from the stock: 

Amount of stock required  

(ml)

Concentrati

on of  stock 

Working 

concentrati

on 

Working 

volume 

required

100 40 4 1000  
Water Required = Working solution volume required − Amount of stock solution required 

 

https://apps.who.int/iris/handle/10665/334254
https://pubmed.ncbi.nlm.nih.gov/20011662/
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Preparation of different concentrations of Sodium Hypochlorite Solution. 

Required Strength 

(Available solution of 

chlorine) 

Stock/commercially available Sodium Hypochlorite 

4% (40g/L); dilute 5% (50g/L); dilute 6% (60g/L); dilute 

1% (10 g/L) 1:3* 1:4 1:5 

*parts of stock solution: parts of water 

 

1% Working Solution from 4% Stock Solution of Sodium Hypochlorite 

 

Required Volume of Working 

Solution(ml) 

Quantity of Sodium 

Hypochlorite (ml) 
Quantity of Water 

250 ml 62.5 ml 187.5 ml 

500 ml 125 ml 375 ml 

1000 ml 250 ml 750 ml 

2000 ml 500 ml 1500 ml 

 

ANNEXURE – 2 Disinfectant-70% Alcohol 

Preparation of 70% Ethanol or 70% IPA (Isopropyl Alcohol) 

 Measure the required quantity of desired alcohol to be used using a clean measuring 

cylinder. 

 Use freshly collected distilled water for preparation of 70% alcohol solution. 

 Prepare solution in the proportion of 70:30, alcohol: water. 

 Transfer the prepared IPA to a sterilized glass bottle. 

 Affix the label on the bottle with following information. 

 

Name of reagent 

Strength 

Volume Prepared 

Date of preparation 

Use before date 

Prepared by 

 


