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1. INTRODUCTION 
 

It is increasing the search for products that offer protection against illness 

causing agents. According to this demand, agents with antiviral properties are 

being applied to textile industries with the goal to incorporate functional 

properties with quality in order to promote health and wellbeing to the 

population. 

The study according to ISO 18184:2019 is the reference in order to evaluate 

textile products with antiviral activity. It is evaluated whether the contact with the 

product reduces the number of viral particles. 

This study was conducted with a virus from the coronavirus family and it is a 

member of SARS-CoV-2 family. The coronavirus is a virus with a RNA genome 

that belongs to the family Coronaviridae. The subfamily Orthocoronaviridae has 

4 genus: alpha, beta, gamma and deltacoronavirus. This study was conducted 

with an alphacoronavirus (CCov – VR 809) as a viral particle that represents a 

good model in order to study virus. 

 
2. PURPOSE 

 

Evaluate if the sample reduces the alphacoronavirus viral viability following 

the methodology present at ISO 18184:2019. 

3. STUDY RELEVANCE 
 

The experimental conditions used herein are accepted and in accordance 

with methodologies currently used by ISO 18184:2019. 

4. SAMPLE DESCRIPTION 

 

 
Sample information 

 
Product code 

Storage 
temperature 

Nonwoven fabric after sterilization 
 

NV.499.02 
Room 

temperature 
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5. METHODOLOGY 
 

5.1 Cell culture 
 

It was used VERO cells cultured with DMEM (Dulbecco’s Modified Eagle’s 

Medium) with addition of supplements in an incubator at 37°C and 5% of CO2. At 

cell passage 6 after thawing, cells were plated in appropriate plates in order to 

establish a monolayer. 

 

5.2 Virus culture 
 

It was used the alphacoronavirus (CCoV – VR809) previously titred according 

to the following calculation. This virus was selected since it belongs to the SARS- 

CoV-2. For this assay, the virus titre was 105.0. 

 

5.3 Calculation of the virus titre according to TCID50: 

Y= X x 10 a 

a= ∑p-0,5 

x= base dilution – it was used base 10 

Calculation of virus stock: 

Calculation of p value according to number of replicates with 7 dilutions with base 

of 10. 
a= ∑7.0-2.0 ; a= 5.0 

Virus titre used in the assay: 105.0
 

 
5.4 Sample preparation 

 
Sample NV.499.02 

● Sample conditions in the assay: Pieces of fabric following the 

dimensions 20mm x 20 mm (±2 mm). Samples were autoclaved 

according to ISO 18184:2019. 

. 

5.5 Control groups preparation 

● Cell control group: culture media supplemented; 

● Viral control group: culture media supplemented; 

 
5.6 Cytotoxic analysis 
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The cell control group and the group NV.499.02 were incubated with 

supplemented culture media in the same conditions as in the viral assay in order 

to establish if the samples could induce a cytotoxic effect in the cell culture. The 

culture media was added to the cell monolayer at a 1:1 and at a 1:10 dilution in 

duplicate to each group. After 24 hours, it was evaluated the cell culture and 

images were taken. 

 
5.7 Antiviral activity analysis 

Viral aliquot was diluted in cell culture media and the fragments of fabric from 

group NV.499.02 were embedded in closed tubes for 5, 30 and 120 minutes in 

sterile work conditions. After the times periods, one aliquot was added to a new 

tube in order to end the contact with the samples. The viral control group was 

executed in the same way, but it had no contact with any sample. It was then 

added the work solutions to the cell monolayer in quadruplicated to each group in 

order to evaluate viral multiplication. 

 
5.8 Results analysis 

The cell culture with the viral particles was evaluated according to the 

cytopathic effect (CPE) caused by the virus. It is compared the cell control group 

with the viral control group and the sample’s group NV.499.02 in order to evaluate 

the viral replication. The result is evaluated with the TCID50 method with 

logarithm dilution series. The result is expressed as logarithm reduction of viral 

particles and calculated the difference of viral particles between the viral titre and 

the group NV.499.02 

 
6. RESULTS 

 
6.1 Cytotoxic analysis 

In order to evaluate the viral titre, it is needed to evaluate cell cytotoxic from 

the samples. Therefore, it is evaluated the culture monolayer and the cell 

morphology. It was observed a confluent monolayer with morphology 

establishment in all groups at a 1:10 dilution. 

. 

6.2 Antiviral analysis activity 

The virus evaluated causes cell morphology alterations that are called 

cytophatic effect (CPE). Through CPE, it is possible to analyze and quantify the 

viral multiplication in each group. It is executed the viral titre identification to each 

group in order to calculate the antiviral activity value. The results in viral logarithm 

reduction and percentage observed in the group NV.499.02 is presented at 

Table1: 
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Product Contact time (minutes) 
Log 

reduction 
Percentage 

 

 
Nonwoven fabric after 

sterilization 
 

5 2.5 99.68% 

30 4.0 99.99% 

 
120 

 
4.5 

 
99.996% 

Table 1: Results of viral titre at the contact time evaluated. It is shown the log 

reduction and the viral reduction percentage. 

The reduction of 4.5 logarithms in the viral titre by the group NV.499.02 

after 120 minutes of contact demonstrated that it has antiviral activity and that is 

related to a 99.996% reduction of viral particles. 

 

7. CONCLUSION 
 

According to the results obtained herein, is can be concluded that: 
 

- The sample NV.499.02, Nonwoven fabric after sterilization reduced 2.5 

logarithms after 5 minutes and this is related to a 99.68% reduction of 

viral particles; 

- The sample NV.499.02, Nonwoven fabric after sterilization, reduced 4.0 

logarithms after 30 minutes and this is related to a 99.99% reduction of 

viral particles; 

- The sample NV.499.02, Nonwoven fabric after sterilization, reduced 4.5 

logarithms after 120 minutes and this is related to a 99.996% reduction of 

viral particles; 



Study report 349.2021.102 
Sample NV.499.02 

Version 02 

Page 6 of 7 

 

 

 

8. FINAL CONCLUSION 

In the study entitled “IN VITRO STUDY OF ANTIVIRAL ACTIVITY OF 

TEXTILE PRODUCTS” regarding the product Nonwoven fabric after 

sterilization, code NV.499.02, sent by the company BAYTEKS TEKNİK 

TEKSTİL SAN VE TİC A.Ş it is observed that: 

 
The product Nonwoven fabric after sterilization, code NV.499.02, has 

antiviral activity. 

 
This report is exclusively intended to the National Agency of Sanitary 

Surveillance of the Ministry of Health and to the internal use of BAYTEKS 

TEKNİK TEKSTİL SAN VE TİC A.Ş. No information of this report can be 

disclosed in any communication vehicle without the written authorization of the 

author. The only part that can be presented is the results of this study report for 

communication purposes. 

 
 

9. NOTES 
 

The results described herein are regarding the sample evaluated in the 
conditions and concentrations evaluated in this study. 

The results demonstrated herein are exclusively of in vitro studies. 
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11. APPROVAL 
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Test Result Summary  

The test results on this report refer only to the items tested as supplied by the customer. This report shall not be reproduced except in full and 
with written approval of Microbiological Solutions Ltd. All reports are archived for a minimum of 2 years. 

The sample will be retained for 1 month unless otherwise requested in writing. 
 
 
 

 
The members of the family Coronaviridae are 
enveloped and have a positive sense RNA 
genome. Coronaviruses have a distinct 
morphology with an outer ‘corona’ of 
embedded envelope spikes. These viruses 
cause a broad spectrum of animal and human 
disease.  

 
 
Andrew M.Q. King, Michael J. Adams, Eric B. Carstens, and Elliot J. Lefkowitz  ‘Virus Taxonomy, 
Classification and Nomenclature of Viruses, Ninth Report of the International Committee on Taxonomy of Viruses’ 2012 ISBN 9780123846846 

 
 
 
  

Test information Deviation  
Name of Product Test 1 – 1  
Batch Number & Expiry Date   N/S 

Date of Delivery  13/08/2020 

Period of Analysis  05/11/2020-11/11/2020 

Manufacturer / Supplier TIT Innovation 

Storage Conditions Ambient  

Appearance of the Product Antiviral nonwoven fabric  

Neutralisation Method  Dilution  
Test Concentrations  As supplied   
Test Temperature 250C + 1°C  
Temperature of Incubation 37oC ±1oC   
Identification of the Viral Strains: Feline corona virus, Strain Munich    
Contact Times 2 hour + 10s  

 Feline coronavirus  COVID-19 (SARS—
CoV2) 

Realm Riboviria Riboviria 

Order  Nidovirales Nidovirales 

Family  Coronaviridae Coronaviridae 

Genus Alphacoronavirus Betacoronavirus 

Species  Alphacoronavirus 1 COVID-19 

The test fabrics showed the following log reductions when tested against Feline coronavirus with a 2 hour contact time: 
Test 1 – 1.92log (98.78%) 
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Scope 
This standard outlines the test method for the determination of the antiviral activity of the textile products against specified 
viruses.  
 
 
Method  
A 20mmx20mm sample of test material is cut (overall mass should be 0.40g and can be made up with extra material if required). 
9 control pieces are required and 6 test pieces.  
3 pieces of each material are used to test the effect of the fabric on cells without virus (cytotoxicity), 3 control pieces are used to 
recover the starting titre of virus. The remaining pieces ate inoculated with 200μl of virus at a concentration of ~107 TCID50 
(giving a final concentration of 105) and left for the contact time.  
Following the contact time, the fabric is recovered in 20ml of cell culture media and enumerated onto an appropriate cell line. 
TCID50 is calculated following the appropriate incubation time. Antiviral activity is calculated by comparison of the antiviral test 
material to the immediate recover from the control fabric.  
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Test Results  

                            
    
Test 1  

 
 
 
 
 
 
 
*Control fabric must not show >1 log reduction 

 
Controls  
 

Sample Log recovery Average 

Control 1 5.46

Control 2 5.46

Control 3 5.50

0 hours 

5.47

Initial inoculum 7.04 Valid 

Cytotoxicity Control 4.04 Valid 

Cytotoxicity Test 1 3.88 Valid 

Controls 

Sample Log recovery Average Reduction Percentage 

Control 1 4.79

Control 2 4.75

Control 3 4.54

Test 1 3.83

Test 2 3.38

Test 3 3.46 3.56 1.92 98.79%

Contact time:2 hour 

4.69 0.78 83.32%
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