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1 Test Purpose 

Test of dust mite allergen removal rate on a fabric surface to simulate effectiveness of 

allergen removal on mattress or pillow. 

 

2. Specimen            

Specimen               RGO 

Control                 No suction 

 

3. Test summary           

After marking a 10cm x 10cm section in the center of the lower fabric of 30cm x 60cm, 

apply 10mg of house dust mite allergen and cover it with an upper fabric, and clean it for 

1 minute, 2 minutes and 3 minutes at a speed of 15-20cm/s. 

After vacuuming, sample the 10cm x 10cm section where allergen was treated and check 

the removal of allergen using ELISA method. 

 

4. Test conditions   

Operation                 UV-lamp + Suction  

Suction target             Dust Mites  

Target allergen            Dermatophagoides farina, Der f 1 



Target allergen form       House dust mite configuration 

 

Spraying amount          10mg 

 

Suction speed           15~20 cm/second 

 

Suction time            6 secs in a round trip 
 

Samples(n)               n=3 

*control n=5 

 

 

Measurement method    Sandwich ELISA*1 
*1 Dilute the allergen solution extracted through the pretreatment process to an ELISA measurable 

magnification and measure it with mite allergen (Der F1) ELISA kit. 

 

 

Evaluation method       

The allergen residual rates are calculated using the following methods: 

Allergen removal rate (%) = 1-(X/ Y) x 100 

X : Residual allergen volume per spread area after cleaning (ng) 

Y : Residual allergen volume per control spread area (ng) 

 

 

 



 

5. Results 

Table 5-1. Residual allergen (Der f1) and allergen removal rate per cleaning time for the 

dispersion area 

Test 

classification 
n Der f1(ng) 

Mean value 

(ng) 

Standard 

deviation 

Removal 

rate(%) 

Fabric (surface) 

1 1.68  

1.73  0.51  99.46% 2 2.27  

3 1.25  

No suction 

1 307.83  

324.13  26.85  _ 

2 330.95  

3 292.62  

4 325.42  

5 363.84  

* Temperature in the laboratory: 22 (-/+1)℃ 

Table 5-2. Required Time based on the mattress size to achieve removal rate 99.46% 

Size Width (mm) Length (mm) Time Required 

Single 1000 2000 3 min 20 secs 

Twin 1400 2000 4 min 40 secs 

Queen 1500 2000 5 min 

King 1600 2000 5 min 20 secs 

 

6. Additional statement    

The results of this test cannot be compared with those of other experimental systems or 

conditions. 

 



7. Appendix 

Test Method  n=3  ( Control: n=5) 

1. Lay the experimental sheets on the mattress. 

Upper : Sheet / Lower : Pad 

 

  

 

2. Mark the three specimen areas 10cm x 10cm in the center of the sheet. 

  

 

 

3. Spray 10 mg of house dust mites (allergen) evenly in the specimen area of 10 cm x 10 cm. 



  

    

4. Operate the vacuum cleaner back and forth for a period at a speed that meets the experimental 

conditions. 

  * Speed: 15~20cm/s 

* Actual vacuuming surface is 10cm x 60cm size 

  * Round trip 

 

 

 

     

 

 

 



5. Cut the bottom fabric specimen area 10cm x 10cm into plastic bags. 

 

 

6. Put 10 ml of the allergen-specific diluent in No.5 plastic bag and dissolve the remaining allergen 

in the fabric in the diluent. 

 

7. Process plastic bags below 5°C and rub them 3 times every 50 minutes. 

 

8. Transfer the solution diluted with allergens to a 15ml tube and centrifugation is performed.  

(10 minutes at 15°C) 

 

 

 

9. Prepare a sample by putting 1 ml of the top solution of centrifuged allergen diluent in a test 

tube. 

 

10. Proceed prepared sample using Sandwich ELISA kit. 



  * Sandwich ELISA kit manual 

    

 

11. Convert the measured absorbance to concentration and calculate the sample's original 

concentration considering the dilution factor to determine the residual or removal rate. 


