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1 Introduction 

The Pleated Combi Filter Element ”Roger Dual Filter H12” of Stadler Form is tested ac-

cording to DIN 71460-1:2006, Section 8.2 and the standards cited therein. The examined 

value is the initial fractional efficiency. Chapter 2 provides a general overview of the test 

object and test conditions. 

The tests are carried out in the Business Segment Refrigeration & Air Quality, DMT 

GmbH & Co. KG, in Essen. The results of the tests are listed in Chapter 3.  

 

2 Testing object and test conditions 

2.1 Description of the test object 

Figure 1 and Figure 2 show photographs of the tested Pleated Combi Filter Element. 

 

  

Figure 1: Upstream side of the  

Pleated Combi Filter Element – ”Roger Dual Filter H12” 
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Figure 2: Downstream side of the  

Pleated Combi Filter Element – ”Roger Dual Filter H12” 

 

Table 1: Description of the testing object 

Characteristic Value 

Designation ”Roger Dual Filter H12” 

Type Combi filter  

(HEPA and activated carbon filter) 

Length 322 mm 

Width 268 mm 

Depth 45 mm 

Filter area Not indicated 

Lab-measurement: approx. 0.09 m² 

No. of pleats 42 

Filter material Not indicated 

Serial-No. Not indicated 

Drawing-No. Not indicated 

Note: All technical data and general information according to client’s information. 
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2.2 Test conditions and procedure 

Boundary condition of the test: 

• Test volume flow: 290 m³/h 

• Dust concentration: 75 ± 5 % mg/m³ 

• Test dust: A2 fine (ISO 12103-1) 

• Air temperature: 23 ± 2 °C 

• Air humidity: 50 ± 3 % 

• Drying for 24 h in a climate cabinet at 60 °C. 

• Equilibration inside the test channel at rated volume flow for 15 min 

 

The determination of the differential pressure loss curve and the dust holding capacity 

were not part of the order. 

 

2.3 Measurement equipment 

Measurement equipment installedfor the test: 

• Particle counter: “Welas 300” of Palas 

• Particle disperser: “RBG 2000” of Palas 

• Differential pressure: “ManoAir 500” of Schildknecht 

• Rel. humidity/Temperature: “SD700” of Extech Instruments 

• Dilution device: “VKL-10” of Palas 

• Volume flow: “Inlet Nozzle” of Westenberg 
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3 Test results 

Test conditions: 

• Air temperature: 21 °C 

• Relative air humidity: 48 % 

• Air pressure (ambient): 1028 hPa 

• Air volume flow: 290 m³/h 

• Dust concentration: 75 ± 3,75 mg/m³ 

• Repeat measurements: 3 

• Duration of measurement: 1 min each measurement 

• Initial differential pressure: 79 Pa 

 

Table 2: Fractional efficiency of the clean filter 

Xm Fractional efficiency Xm Fractional efficiency 

µm % µm % 

0,255 100,00 2,212 100,00 

0,295 99,07 2,555 100,00 

0,341 99,53 2,950 100,00 

0,393 100,00 3,407 100,00 

0,454 100,00 3,934 100,00 

0,525 100,00 4,543 100,00 

0,606 100,00 5,247 100,00 

0,700 100,00 6,059 100,00 

0,808 100,00 6,996 100,00 

0,933 100,00 8,079 100,00 

1,077 100,00 9,330 100,00 

1,244 99,05 10,774 100,00 

1,437 100,00 12,442 100,00 

1,659 100,00 14,367 100,00 

1,916 100,00 16,591 100,00 
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Figure 3: Fractional efficiency of the clean filter 

 

 

 

Essen, 1 December 2020 

 

 

Dipl.-Ing. Vera Gräff 
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6300 Zug

Burgdorf, 25.06.2020

Test order No. 2020-0883

Date of order: 15.06.2020
Responsible:  
Pages:

Method:

JIS L 1902 Quantitative analysis for determination of the 
bacteriostatic activity:

SANITIZED AG

Erich Rohrbach
Head Microbiology

The findings are valid for the tested object(s) only. Filing record of report and documentation is 10 years.
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SANITIZED AG

Customer: Stadler Form, CH 6300 Zug
Test order No.: 2020-0883

Results
Description of sample
Sample number: 2020-0883-01 Received: 15.06.2020
Business: TEXTILE Type: QC

Identification: Sample 1
Main Component: 100% CO
Field of Application: Clean air device

 
Sanitized Products: Sanitized®  T 11-15
Declared quantity: 2%

 
 
 

Pretreatment: 20x washings according to EN ISO 6330 (4M) 40°C

Test results of the SANITIZED-laboratory

Quantitative analysis for determination of the bacteriostatic activity:

Method Test point Activity Reduction in % Evaluation
JIS L 1902 Staphylococcus aureus 

ATCC 6538
>5.30 >99.99 Good effect
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SANITIZED AG

Customer: Stadler Form, CH 6300 Zug
Test order No.: 2020-0883

Results
Description of sample
Sample number: 2020-0883-02 Received: 15.06.2020
Business: TEXTILE Type: QC

Identification: Sample 2
Main Component: 100% CO
Field of Application: Clean air device

 
Sanitized Products: Sanitized®  T 11-15
Declared quantity: 3%

 
 
 

Pretreatment: 20x washings according to EN ISO 6330 (4M) 40°C

Test results of the SANITIZED-laboratory

Quantitative analysis for determination of the bacteriostatic activity:

Method Test point Activity Reduction in % Evaluation
JIS L 1902 Staphylococcus aureus 

ATCC 6538
>5.30 >99.99 Good effect
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�r�e�c�e�n�t�l�y� �i�n� �2�0�1�3�,� �a� �n�e�w� �s�t�r�a�i�n� �o�f� �A�v�i�a�n� �I�n�f�l�u�e�n�z�a� �A�,� �H�7�N�9� �h�a�s� �i�n�f�e�c�t�e�d� �p�e�o�p�l�e� �i�n� �C�h�i�n�a� �a�n�d

�i�s� �b�e�l�i�e�v�e�d� �t�o� �b�e� �f�r�o�m� �e�x�p�o�s�u�r�e� �t�o� �i�n�f�e�c�t�e�d� �p�o�u�l�t�r�y�.

�A�l�l� �k�n�o�w�n� �s�u�b�t�y�p�e�s� �o�f� �i�n�f�l�u�e�n�z�a� �t�y�p�e� �A� �v�i�r�u�s�e�s� �h�a�v�e� �b�e�e�n� �i�s�o�l�a�t�e�d� �f�r�o�m� �b�i�r�d�s� �a�n�d� �c�a�n� �a�f�f�e�c�t

�a� �r�a�n�g�e� �o�f� �m�a�m�m�a�l�i�a�n� �s�p�e�c�i�e�s�.� �A�s� �w�i�t�h� �h�u�m�a�n�s�,� �t�h�e� �n�u�m�b�e�r� �o�f� �i�n�f�l�u�e�n�z�a� �A� �s�u�b�t�y�p�e�s� �t�h�a�t

�h�a�v�e� �b�e�e�n� �i�s�o�l�a�t�e�d� �f�r�o�m� �o�t�h�e�r� �m�a�m�m�a�l�i�a�n� �s�p�e�c�i�e�s� �i�s� �l�i�m�i�t�e�d�.� �I�n�f�l�u�e�n�z�a� �t�y�p�e� �B� �v�i�r�u�s�e�s� �a�l�m�o�s�t

�e�x�c�l�u�s�i�v�e�l�y� �i�n�f�e�c�t� �h�u�m�a�n�s�.

�I�n� �t�h�i�s�c�a�s�e�,�i�n�f�l�u�e�n�z�a� �t�y�p�e� �A� �v�i�r�u�s� �h�a�s� �b�e�e�n� �u�s�e�d� �f�o�r� �t�h�e� �t�e�s�t�i�n�g�.

�4�. �P�r�o�t�o�c�o�l

�4�.�1�.�T�e�s�t�C�o�n�d�i�t�i�o�n�s

�T�e�s�t�i�n�g� �o�f� �t�h�e�S�t�a�d�l�e�r� �F�o�r�m�R�o�g�e�r�a�i�r� �p�u�r�i�f�i�e�r�,�w�a�s� �c�o�n�d�u�c�t�e�d� �i�n� �a� �2�8�.�5� �m�3 �e�n�v�i�r�o�n�m�e�n�t�a�l� �t�e�s�t

�c�h�a�m�b�e�r�.� �T�h�e� �c�h�a�m�b�e�r� �w�a�s� �p�r�e�c�o�n�d�i�t�i�o�n�e�d� �t�o� �2�0�°�C� �(�±�3�º�C�) �a�n�d� �5�5�% �(�±�5� �%�)�r�e�l�a�t�i�v�e

�h�u�m�i�d�i�t�y�b�e�f�o�r�e�t�h�e�c�o�m�m�e�n�c�e�m�e�n�t� �o�f� �t�h�e� �t�e�s�t�s�.� �A�f�t�e�r� �e�a�c�h� �r�u�n�,�t�h�e� �c�h�a�m�b�e�r� �w�a�s� �s�t�e�r�i�l�i�s�e�d

�b�y� �o�p�e�r�a�t�i�n�g� �a� �U�V� �g�e�r�m�i�c�i�d�a�l� �l�a�m�p�,�i�n�s�t�a�l�l�e�d�i�n� �t�h�e� �c�e�i�l�i�n�g� �o�f� �t�h�e� �c�h�a�m�b�e�r�,� �f�o�r� �a�t� �l�e�a�s�t� �6�0

�m�i�n�u�t�e�s�.� �T�h�e�a�i�r� �w�a�s� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r� �t�h�r�o�u�g�h� �H�E�P�A� �f�i�l�t�e�r�s�,� �a�n�d� �f�r�e�s�h� �H�E�P�A

�f�i�l�t�e�r�e�d� �a�i�r� �w�a�s� �r�e�s�u�p�p�l�i�e�d�.� �T�h�e� �c�h�a�m�b�e�r� �w�a�s� �t�h�e�n�c�l�e�a�n�e�d�b�y� �w�a�s�h�i�n�g� �w�i�t�h� �5�%� �V�i�r�k�o�n�m�u�l�t�i�-

�p�u�r�p�o�s�e� �d�i�s�i�n�f�e�c�t�a�n�t� �s�o�l�u�t�i�o�n�.

�4�.�2�.�A�i�r�P�u�r�i�f�i�e�r�C�o�n�t�r�o�l� �a�n�d� �T�e�s�t� �R�u�n�s

�S�i�x� �d�e�c�a�y� �t�e�s�t�s� �w�e�r�e� �p�e�r�f�o�r�m�e�d� �i�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�h�a�m�b�e�r� �c�o�n�s�i�s�t�i�n�g� �o�f�:

ð· �T�h�r�e�e�i�n�a�c�t�i�v�e�c�o�n�t�r�o�l� �r�u�n�s� �w�i�t�h�o�u�t�t�h�e�a�i�r� �p�u�r�i�f�i�e�r

ð· �T�h�r�e�e�a�c�t�i�v�e�t�e�s�t� �r�u�n�s� �w�i�t�h� �t�h�e�R�o�g�e�r�B�i�g�a�i�r� �p�u�r�i�f�i�e�r�o�p�e�r�a�t�i�n�g�a�t�t�h�e�m�a�x�a�i�r�f�l�o�w

�F�o�r� �t�h�e�a�c�t�i�v�e�t�e�s�t� �r�u�n�s� �t�h�e� �a�i�r�p�u�r�i�f�i�e�r�w�a�s� �p�l�a�c�e�d� �o�n� �t�h�e� �f�l�o�o�r� �i�n� �t�h�e� �c�e�n�t�r�e� �o�f� �t�h�e� �c�h�a�m�b�e�r�.

�F�o�r� �t�h�e�i�n�a�c�t�i�v�e�c�o�n�t�r�o�l� �r�u�n�s�,� �t�h�e�s�a�m�e�p�r�o�c�e�d�u�r�e� �w�a�s� �p�e�r�f�o�r�m�e�d�e�x�c�e�p�t� �i�n�t�h�e� �a�b�s�e�n�c�e� �o�f

�t�h�e� �a�i�r�p�u�r�i�f�i�e�r�.�T�h�r�e�e�r�e�p�l�i�c�a�t�e�s� �p�e�r� �s�a�m�p�l�e� �t�i�m�e�p�o�i�n�t� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �d�u�r�i�n�g� �e�a�c�h� �r�u�n�.

�I�n� �b�o�t�h� �t�h�e� �a�c�t�i�v�e� �a�n�d� �i�n�a�c�t�i�v�e� �r�u�n�s�,�v�i�a�b�l�e�I�n�f�l�u�e�n�z�a� �A�v�i�r�u�s� �w�a�s�a�e�r�o�s�o�l�i�s�e�d�i�n�t�o� �t�h�e� �c�h�a�m�b�e�r

�f�o�r�u�p� �t�o�2�0� �m�i�n�u�t�e�s�.� �T�h�e� �a�m�o�u�n�t� �o�f� �I�n�f�l�u�e�n�z�a�A �a�e�r�o�s�o�l�i�s�e�d�w�a�s�d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �v�i�r�u�s

�s�t�o�c�k� �u�s�e�d�,� �h�o�w�e�v�e�r�1�0�0�-�2�0�0� �µ�g�o�f�v�i�r�u�s� �a�n�t�i�g�e�n�w�a�s�i�n�t�r�o�d�u�c�e�d�i�n�t�o� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r� �f�o�r

�e�a�c�h� �r�u�n�.�T�h�e� �v�i�r�a�l� �a�e�r�o�s�o�l� �w�a�s� �m�i�x�e�d� �i�n� �t�h�e� �c�h�a�m�b�e�r� �b�y� �a� �c�e�i�l�i�n�g� �f�a�n�,�w�h�i�c�h� �w�a�s� �o�p�e�r�a�t�i�n�g

�a�t� �l�o�w� �s�p�e�e�d� �f�o�r� �t�h�e� �d�u�r�a�t�i�o�n� �o�f� �t�h�e� �t�e�s�t�.
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�4�.�3�.�S�a�m�p�l�i�n�g� �T�i�m�e� �P�o�i�n�t�s

�T�h�r�e�e�S�K�C�B�i�o�S�a�m�p�l�e�r�s�c�o�l�l�e�c�t�e�d� �a�i�r� �s�a�m�p�l�e�s� �a�t� �1� �m� �h�e�i�g�h�t� �f�o�r� �1�0� �m�i�n�u�t�e�s� �a�t� �a� �r�a�t�e� �o�f�1�1�.�8

�l�/�m�i�n� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�i�m�e� �p�o�i�n�t�s�:

ð· �-�1�0� �t�o�0� �m�i�n�(�A�S�-�1�)

ð· �0�5�t�o� �1�5�m�i�n�(�A�S�-�2�)

ð· �2�0�t�o�3�0� �m�i�n�(�A�S�-�3�)

ð· �5�0� �t�o�6�0� �m�i�n�(�A�S�-�4�)

�F�i�g�u�r�e� �4�.�1�.�S�a�m�p�l�i�n�g� �s�c�h�e�m�e� �f�o�r� �a�i�r�b�o�r�n�e� �I�n�f�l�u�e�n�z�a� �A� �i�l�l�u�s�t�r�a�t�i�n�g� �t�h�e�f�o�u�r�A�i�r� �S�a�m�p�l�i�n�g� �(�A�S�)
�t�i�m�e�p�o�i�n�t�s� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �e�a�c�h� �a�c�t�i�v�e� �a�n�d� �i�n�a�c�t�i�v�e� �r�u�n�.

�F�o�r� �t�h�e�a�c�t�i�v�e�t�e�s�t� �r�u�n�s�,� �t�h�e�a�i�r� �p�u�r�i�f�i�e�r�w�a�s�o�p�e�r�a�t�e�d� �r�e�m�o�t�e�l�y� �a�t�t� �=� �0� �m�i�n�u�t�e�s�a�n�d� �r�e�m�a�i�n�e�d

�o�p�e�r�a�t�i�n�g�f�o�r� �t�h�e� �d�u�r�a�t�i�o�n� �o�f� �t�h�e� �t�e�s�t�(�F�i�g�u�r�e� �4�.�1�)�.�A�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �t�e�s�t�,� �t�h�e� �s�a�m�p�l�e�s� �w�e�r�e

�r�e�m�o�v�e�d� �f�r�o�m� �t�h�e�B�i�o�S�a�m�p�l�e�r�s�a�n�d� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �s�t�e�r�i�l�e� �4�0� �m�l� �t�u�b�e�s� �t�h�a�t� �w�e�r�e� �i�m�m�e�d�i�a�t�e�l�y

�p�l�a�c�e�d� �o�n� �i�c�e� �a�n�d� �t�h�e�n� �s�t�o�r�e�d� �i�n� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �a�t�-�2�0�°�C� �u�n�t�i�l� �a�n�a�l�y�s�i�s�.

�4�.�4�.�S�a�m�p�l�e� �A�n�a�l�y�s�i�s

�I�n�f�l�u�e�n�z�a� �A� �q�u�a�n�t�i�f�i�c�a�t�i�o�n� �w�a�s� �p�e�r�f�o�r�m�e�d� �b�y� �E�L�I�S�A�.�T�h�e� �E�L�I�S�A� �(�e�n�z�y�m�e�-�l�i�n�k�e�d

�i�m�m�u�n�o�s�o�r�b�e�n�t� �a�s�s�a�y�)� �i�s� �a� �p�l�a�t�e�-�b�a�s�e�d� �a�s�s�a�y� �t�e�c�h�n�i�q�u�e� �t�h�a�t� �u�s�e�s� �a�n�t�i�b�o�d�i�e�s� �w�i�t�h� �h�i�g�h

�s�p�e�c�i�f�i�c�i�t�y� �t�o� �d�e�t�e�c�t� �a�n�d� �q�u�a�n�t�i�f�y� �s�u�b�s�t�a�n�c�e�s�,� �s�u�c�h� �a�s� �p�e�p�t�i�d�e�s� �a�n�d� �p�r�o�t�e�i�n�s�,� �c�a�l�l�e�d� �a�n�t�i�g�e�n�s�.

�T�h�e� �N�C�P�-�E�L�I�S�A� �v�a�l�i�d�a�t�e�d� �a�t�a�i�r�m�i�d� �h�e�a�l�t�h�g�r�o�u�p�d�e�t�e�c�t�s�a�n�d� �q�u�a�n�t�i�f�i�e�s� �I�n�f�l�u�e�n�z�a� �A

�n�u�c�l�e�o�p�r�o�t�e�i�n� �(�N�P�A�)�.�I�n� �t�h�i�s� �r�e�p�o�r�t�,� �t�h�e�a�b�b�r�e�v�i�a�t�i�o�n ��I�n�f� �A � �i�s� �u�s�e�d� �t�o� �r�e�f�e�r� �t�o� �t�h�e� �v�i�r�u�s

�q�u�a�n�t�i�f�i�e�d� �b�y� �t�h�e� �E�L�I�S�A� �d�e�t�e�c�t�i�o�n� �o�f� �t�h�e�N�P�A� �a�n�t�i�g�e�n�. �T�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f�I�n�f� �A� �i�n� �e�a�c�h

�s�a�m�p�l�e�i�s� �r�e�p�o�r�t�e�d�i�n� �t�h�i�s� �r�e�p�o�r�t�a�s� �n�g� �p�e�r� �m�3 �o�f� �s�a�m�p�l�e�d� �a�i�r�.

�V�i�r�u�s� �r�e�d�u�c�t�i�o�n� �p�e�r�c�e�n�t�a�g�e� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �f�o�r�m�u�l�a� �b�e�l�o�w�:
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�5�. �R�e�s�u�l�t�s�a�n�d� �D�i�s�c�u�s�s�i�o�n

�T�h�e� �r�e�c�o�v�e�r�y� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �I�n�f� �A� �i�n� �t�h�e� �t�h�r�e�e�i�n�a�c�t�i�v�e�c�o�n�t�r�o�l� �r�u�n�s� �a�n�d� �i�n� �t�h�e� �t�h�r�e�e�a�c�t�i�v�e�t�e�s�t

�r�u�n�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e�s�5�.�1� �a�n�d�5�.�2�.� �E�a�c�h� �r�e�s�u�l�t� �i�s� �t�h�e� �a�v�e�r�a�g�e� �o�f�t�h�r�e�e�r�e�p�l�i�c�a�t�e�s� �s�a�m�p�l�e�d� �a�t

�t�h�e� �i�n�d�i�c�a�t�e�d� �t�i�m�e�.� �T�h�e� �I�n�f� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �E�L�I�S�A� �i�n�u�n�i�t�s� �o�f� �n�g�/�m�l� �a�n�d� �t�h�e�n

�c�o�n�v�e�r�t�e�d� �i�n�t�o� �n�g�/�m�3�,� �i�.�e�.� �n�a�n�o�g�r�a�m�s� �o�f�I�n�f�l�u�e�n�z�a� �A�p�e�r� �c�u�b�i�c� �m�e�t�r�e� �o�f� �a�i�r� �s�a�m�p�l�e�d� �b�y� �t�h�e� �S�K�C

�B�i�o�S�a�m�p�l�e�r�s�.

�T�a�b�l�e� �5�.�1�.� �A�v�e�r�a�g�e� �I�n�f�l�u�e�n�z�a� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n� �m�e�a�s�u�r�e�d� �i�n� �t�h�e� �i�n�a�c�t�i�v�e
�c�o�n�t�r�o�l� �r�u�n�s� �(�n�g�/�m�3�)

�T�i�m�e�p�o�i�n�t �C�o�n�t�r�o�l� �1 �C�o�n�t�r�o�l� �2 �C�o�n�t�r�o�l� �3 �A�v�e�r�a�g�e�(�n�=�3�)

�-�1�0 � �0 �2�7�2�9�.�1 �3�4�4�7�.�4 �3�9�0�0�.�1 �3�3�5�8�.�9

�5 � �1�5 �2�0�9�9�.�3 �1�9�7�3�.�9 �2�7�7�0�.�5 �2�2�8�1�.�2

�2�0 � �3�0 �1�5�4�6�.�7 �1�5�1�1�.�5 �2�2�9�4�.�5 �1�7�8�4�.�2

�5�0 � �6�0 �8�7�4�.�9 �7�7�3�.�3 �1�3�8�6�.�7 �1�0�1�1�.�6

�T�a�b�l�e� �5�.�2�.� �A�v�e�r�a�g�e� �I�n�f�l�u�e�n�z�a� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n� �m�e�a�s�u�r�e�d� �i�n� �t�h�e�a�c�t�i�v�e�t�e�s�t
�r�u�n�s� �(�n�g�/�m�3�)

�T�i�m�e�p�o�i�n�t �T�e�s�t�1 �T�e�s�t�2 �T�e�s�t�3 �A�v�e�r�a�g�e�(�n�=�3�)

�-�1�0 � �0 �4�3�1�4�.�9 �4�2�8�8�.�8 �3�4�8�3�.�1 �4�0�2�8�.�9

�5 � �1�5 �1�8�1�.�6 �9�5�.�3 �4�6�.�5 �1�0�7�.�8

�2�0 � �3�0 �9�.�1 �<�L�O�D �<�L�O�D �3�.�0

�5�0 � �6�0 �<�L�O�D �<�L�O�D �<�L�O�D �<�L�O�D
�<�L�O�D�:�L�e�s�s� �t�h�a�n� �t�h�e� �l�i�m�i�t� �o�f� �d�e�t�e�c�t�i�o�n

�F�i�g�u�r�e�s� �5�.�1� �a�n�d� �5�.�2� �s�h�o�w� �t�h�e� �t�r�e�n�d� �o�f� �I�n�f� �A� �l�e�v�e�l�s� �o�v�e�r� �t�i�m�e� �i�n� �t�h�e� �t�h�r�e�e� �c�o�n�t�r�o�l� �a�n�d� �t�e�s�t� �r�u�n�s�,

�r�e�s�p�e�c�t�i�v�e�l�y�.�T�h�e� �r�a�p�i�d� �r�e�d�u�c�t�i�o�n� �i�n� �I�n�f� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�b�s�e�r�v�e�d� �i�n� �t�h�e� �t�e�s�t� �r�u�n�s� �(�F�i�g�u�r�e� �5�.�2�)� �c�o�u�l�d

�n�o�t� �b�e� �a�t�t�r�i�b�u�t�e�d� �t�o� �n�a�t�u�r�a�l� �d�e�c�a�y� �d�u�e� �t�o� �f�o�r�c�e�s� �e�x�e�r�t�e�d� �o�n� �t�h�e� �v�i�r�u�s� �p�a�r�t�i�c�l�e�s�,� �i�.�e�.� �i�n�e�r�t�i�a�,� �d�i�f�f�u�s�i�o�n�.

�I�n� �t�h�e� �t�h�r�e�e� �t�e�s�t� �r�u�n�s�,�b�e�t�w�e�e�n�5�0� �a�n�d�6�0� �m�i�n�u�t�e�s� �o�f� �t�h�e� �a�i�r� �p�u�r�i�f�i�e�r� �o�p�e�r�a�t�i�n�g�, �t�h�e� �I�n�f�l�u�e�n�z�a�A

�c�o�n�c�e�n�t�r�a�t�i�o�n� �h�a�d� �d�r�o�p�p�e�d� �b�e�l�o�w� �t�h�e� �d�e�t�e�c�t�i�o�n� �l�i�m�i�t� �o�f� �t�h�e� �a�s�s�a�y� �u�s�e�d� �t�o� �q�u�a�n�t�i�f�y� �t�h�e� �v�i�r�u�s�. �T�h�e

�d�i�f�f�e�r�e�n�c�e�s�a�m�o�n�g� �t�h�e�s�a�m�e�s�a�m�p�l�i�n�g� �t�i�m�e� �p�o�i�n�t�s�i�n� �t�h�e� �r�u�n�s�c�a�n�b�e� �a�s�c�r�i�b�e�d�t�o�t�h�e� �v�i�r�u�s� �s�t�o�c�k

�u�s�e�d� �t�o� �p�e�r�f�o�r�m� �t�h�e� �r�u�n�s� �a�n�d�t�h�e� �s�a�m�p�l�i�n�g� �p�r�o�c�e�s�s� �i�t�s�e�l�f�.� �A�s� �r�e�p�o�r�t�e�d� �b�y� �F�a�b�i�a�n� �e�t� �a�l�.� �i�n� �2�0�0�9�,�f�o�r

�l�a�b�o�r�a�t�o�r�y� �s�t�u�d�i�e�s�S�K�C�B�i�o�S�a�m�p�l�e�r�s�r�e�p�r�e�s�e�n�t� �t�h�e� �m�o�s�t� �e�f�f�i�c�i�e�n�t� �a�i�r�b�o�r�n�e� �v�i�r�u�s� �p�a�r�t�i�c�l�e� �s�a�m�p�l�i�n�g

�t�o�o�l� �i�n� �t�e�r�m�s� �o�f� �v�i�r�u�s� �i�n�f�e�c�t�i�v�i�t�y� �p�r�e�s�e�r�v�a�t�i�o�n� �a�n�d� �c�o�l�l�e�c�t�i�o�n� �e�f�f�i�c�i�e�n�c�y�.� �D�e�s�p�i�t�e� �t�h�i�s�,� �t�h�e� �B�i�o�S�a�m�p�l�e�r

�r�e�c�o�v�e�r�y� �e�f�f�i�c�i�e�n�c�y� �i�s� �a�b�o�u�t� �7�9�%� �f�o�r� �p�a�r�t�i�c�l�e�s� �s�i�z�e�d� �>� �0�.�3� �µ�m�,� �w�h�i�c�h� �m�a�y� �l�e�a�d� �t�o� �v�a�r�i�a�t�i�o�n� �i�n� �t�h�e

�c�o�l�l�e�c�t�e�d� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �I�n�f� �A� �p�a�r�t�i�c�l�e�s� �s�i�z�e�d� �~� �0�.�1� �µ�m�.
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�F�i�g�u�r�e� �5�.�1

�I�n�f�l�u�e�n�z�a� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n

�(�r�e�p�r�e�s�e�n�t�e�d� �o�n� �a� �l�o�g�a�r�i�t�h�m�i�c

�s�c�a�l�e�)� �i�n� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r

�d�u�r�i�n�g�i�n�a�c�t�i�v�e� �c�o�n�t�r�o�l� �r�u�n�s

�w�i�t�h� �n�o�a�i�r�p�u�r�i�f�i�e�r�o�p�e�r�a�t�i�n�g�.

�E�a�c�h� �s�a�m�p�l�i�n�g� �p�o�i�n�t

�r�e�p�r�e�s�e�n�t�s� �t�h�e� �a�v�e�r�a�g�e� �o�f

�t�h�r�e�e�r�e�p�l�i�c�a�t�e�s�.

�F�i�g�u�r�e� �5�.�2

�I�n�f�l�u�e�n�z�a� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n

�(�r�e�p�r�e�s�e�n�t�e�d� �o�n� �a� �l�o�g�a�r�i�t�h�m�i�c

�s�c�a�l�e�)� �i�n� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r

�d�u�r�i�n�g�a�c�t�i�v�e�t�e�s�t� �r�u�n�s

�p�e�r�f�o�r�m�e�d� �w�i�t�h� �t�h�e�R�o�g�e�r�B�i�g

�a�i�r�p�u�r�i�f�i�e�r�o�p�e�r�a�t�i�n�g�.� �E�a�c�h

�s�a�m�p�l�i�n�g� �p�o�i�n�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e

�a�v�e�r�a�g�e� �o�f�t�h�r�e�e�r�e�p�l�i�c�a�t�e�s�.

�T�h�e� �d�a�t�a� �p�r�e�s�e�n�t�e�d� �h�e�r�e� �s�h�o�w� �t�h�a�t�w�i�t�h�i�n�6�0 �m�i�n�u�t�e�s� �o�f�t�h�e�S�t�a�d�l�e�r� �F�o�r�m� �R�o�g�e�r�B�i�g�a�i�r� �p�u�r�i�f�i�e�r

�o�p�e�r�a�t�i�n�g� �a�t� �t�h�e� �h�i�g�h�e�s�t� �f�a�n� �s�p�e�e�d�,� �t�h�e� �I�n�f�l�u�e�n�z�a� �A�c�o�n�c�e�n�t�r�a�t�i�o�n�i�n� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r� �w�a�s� �r�e�d�u�c�e�d

�t�o� �l�e�s�s� �t�h�a�n�0�.�1�5�6� �n�g�/�m�l�(�t�h�e� �d�e�t�e�c�t�i�o�n� �l�i�m�i�t� �o�f� �t�h�e� �a�s�s�a�y� �p�e�r�f�o�r�m�e�d�t�o� �q�u�a�n�t�i�f�y�t�h�e� �c�o�l�l�e�c�t�e�d� �a�i�r�b�o�r�n�e

�v�i�r�u�s�)�.

�F�i�g�u�r�e� �5�.�3� �s�h�o�w�s� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �r�e�d�u�c�t�i�o�n� �i�n� �I�n�f� �A� �l�e�v�e�l�s� �(�c�a�l�c�u�l�a�t�e�d�p�e�r�t�h�e� �f�o�r�m�u�l�a� �c�i�t�e�d�a�b�o�v�e

�i�n� �S�e�c�t�i�o�n� �4�.�4�)� �d�u�r�i�n�g� �t�h�e� �c�o�n�t�r�o�l� �a�n�d� �t�e�s�t� �r�u�n�s�.� �F�l�u�c�t�u�a�t�i�o�n�s� �i�n� �v�i�r�u�s� �c�o�n�c�e�n�t�r�a�t�i�o�n�w�e�r�e� �o�b�s�e�r�v�e�d

�0 �1�0 �2�0 �3�0 �4�0 �5�0 �6�0
�1

�1�0

�1�0�0

�1�0�0�0
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�o
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�3 �
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�I�n�a�c�t�i�v�e� �C�o�n�t�r�o�l� �R�u�n

�C�o�n�t�r�o�l� �1 �C�o�n�t�r�o�l� �2 �C�o�n�t�r�o�l� �3 �A�v�e�r�a�g�e

�0 �1�0 �2�0 �3�0 �4�0 �5�0 �6�0
�1
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�T�i�m�e�(�m�i�n�u�t�e�s�)

�I�n
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�c�

e�n
�t�r
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�3 �
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�A�c�t�i�v�e� �T�e�s�t� �R�u�n�s

�T�e�s�t�1

�D�e�v�i�c�e� �O�n

�T�e�s�t�2 �T�e�s�t�3 �A�v�e�r�a�g�e
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�d�u�r�i�n�g� �c�o�n�t�r�o�l� �r�u�n�s�.� �S�t�a�t�i�s�t�i�c�a�l� �f�l�u�c�t�u�a�t�i�o�n�s� �a�r�e� �u�n�a�v�o�i�d�a�b�l�e�,� �e�s�p�e�c�i�a�l�l�y� �f�o�r� �a� �t�e�s�t� �l�i�k�e� �t�h�e�o�n�e

�d�e�s�c�r�i�b�e�d� �i�n� �t�h�i�s� �r�e�p�o�r�t�.�S�e�v�e�r�a�l� �f�a�c�t�o�r�s� �a�f�f�e�c�t� �t�h�e� �o�u�t�c�o�m�e� �o�f� �t�h�e�r�e�s�u�l�t�.� �T�h�e� �s�a�m�p�l�i�n�g� �p�r�o�c�e�s�s� �a�n�d

�t�h�e� �a�s�s�a�y� �b�r�i�n�g� �t�h�e�i�r� �o�w�n� �v�a�r�i�a�b�i�l�i�t�y�,� �a�n�d� �o�n�e� �m�u�s�t� �n�o�t� �f�o�r�g�e�t� �t�h�a�t� �t�h�e� �v�i�r�u�s�,� �a�d�a�p�t�e�d� �t�o� �t�h�e� �i�d�e�a�l

 ��s�u�r�v�i�v�a�l �� �e�n�v�i�r�o�n�m�e�n�t� �o�f� �t�h�e� �h�u�m�a�n� �b�o�d�y�,� �i�s�a�e�r�o�s�o�l�i�z�e�d�i�n�t�o� �a�n� �i�n�d�o�o�r� �s�p�a�c�e� �w�i�t�h� �c�e�r�t�a�i�n� �p�h�y�s�i�c�a�l

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �w�h�e�r�e� �p�h�y�s�i�c�a�l� �f�o�r�c�e�s� �s�u�c�h� �a�s� �i�n�e�r�t�i�a� �a�n�d� �d�i�f�f�u�s�i�o�n� �a�r�e� �a�p�p�l�i�e�d� �o�n� �t�h�e� �v�i�r�a�l� �p�a�r�t�i�c�l�e�s

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �t�e�s�t� �d�u�r�a�t�i�o�n� �(�H�i�n�d� �1�9�9�9�,� �U�.�S�.� �E�P�A� �2�0�1�0�,� �L�e�e� �e�t� �a�l�.� �2�0�1�1�)�.� �T�h�e�a�e�r�o�s�o�l�i�s�e�d�v�i�r�u�s

�m�a�y� �a�l�s�o� �a�d�h�e�r�e�t�o�t�h�e� �c�h�a�m�b�e�r� �s�u�r�f�a�c�e�s� �a�f�t�e�r� �a� �c�e�r�t�a�i�n�p�e�r�i�o�d�o�r� �m�o�v�e� �t�o� �a�r�e�a�s� �o�f� �t�h�e� �c�h�a�m�b�e�r

�w�i�t�h�a �l�o�w�e�r� �o�r� �n�u�l�l� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �v�i�r�u�s�,� �w�i�t�h� �a� �c�o�n�s�e�q�u�e�n�t� �v�a�r�i�a�t�i�o�n� �i�n� �t�h�e�n�u�m�b�e�r�o�f� �p�a�r�t�i�c�l�e�s

�c�o�l�l�e�c�t�e�d� �b�y� �t�h�e� �S�K�C� �B�i�o�S�a�m�p�l�e�r�s�o�v�e�r� �a�n� �e�x�t�e�n�d�e�d�p�e�r�i�o�d�.� �I�n�c�o�n�t�r�a�s�t�,�a� �9�9�.�9�%� �d�e�c�r�e�a�s�e� �i�n� �I�n�f� �A

�l�e�v�e�l�s� �i�s� �o�b�s�e�r�v�e�d� �i�n� �t�h�e� �t�e�s�t� �r�u�n�s�6�0� �m�i�n�u�t�e�s�a�f�t�e�r� �t�h�e�a�i�r� �p�u�r�i�f�i�e�r�i�s� �t�u�r�n�e�d� �o�n�.

�F�i�g�u�r�e� �5�.�3�.�T�h�e� �a�v�e�r�a�g�e� �p�e�r�c�e�n�t� �r�e�d�u�c�t�i�o�n� �o�f� �I�n�f�l�u�e�n�z�a� �A� �d�u�r�i�n�g� �t�e�s�t
�a�n�d� �c�o�n�t�r�o�l� �r�u�n�s� �(�n�=�3�)
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�P�e�r�c�e�n�t�a�g�e� �R�e�d�u�c�t�i�o�n� �o�f� �I�n�f�l�u�e�n�z�a�A

�C�o�n�t�r�o�l �T�e�s�t
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�6�. �C�o�n�c�l�u�s�i�o�n

�T�h�e �S�t�a�d�l�e�r� �F�o�r�m�R�o�g�e�r�B�i�g�a�i�r� �p�u�r�i�f�i�e�r�w�a�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�o� �b�e� �e�f�f�e�c�t�i�v�e� �i�n� �r�e�d�u�c�i�n�g� �a�i�r�b�o�r�n�e

�I�n�f�l�u�e�n�z�a� �A� �a�e�r�o�s�o�l�s� �i�n� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r�,� �a�c�h�i�e�v�i�n�g�9�9�.�9� �%�a�i�r�b�o�r�n�e� �v�i�r�u�s� �r�e�d�u�c�t�i�o�n�a�f�t�e�r� �6�0� �m�i�n�u�t�e�s

�o�f� �o�p�e�r�a�t�i�o�n� �a�t� �t�h�e� �h�i�g�h�e�s�t� �a�i�r� �f�l�o�w� �r�a�t�e�.�T�h�e�s�e� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �a�n� �o�p�e�r�a�t�i�o�n�a�l

�u�n�i�t� �t�h�e� �I�n�f�l�u�e�n�z�a� �A� �c�o�n�c�e�n�t�r�a�t�i�o�n� �i�n� �t�h�e� �t�e�s�t� �c�h�a�m�b�e�r� �w�a�s� �r�e�d�u�c�e�d� �t�o� �l�e�v�e�l�s� �b�e�l�o�w� �0�.�1�5�6� �n�g�/�m�l�,�t�h�e

�d�e�t�e�c�t�i�o�n� �l�i�m�i�t� �o�f� �t�h�e� �a�s�s�a�y� �p�e�r�f�o�r�m�e�d� �t�o� �q�u�a�n�t�i�f�y� �t�h�e� �c�o�l�l�e�c�t�e�d� �a�i�r�b�o�r�n�e� �v�i�r�u�s�.

�7�. �R�e�f�e�r�e�n�c�e�s

�H�i�n�d�s� �(�1�9�9�9�)�.� �A�e�r�o�s�o�l� �T�e�c�h�n�o�l�o�g�y�.� �J�o�h�n� �W�i�l�e�y� �&� �S�o�n�s�,� �I�n�c� �N�e�w� �Y�o�r�k� �/� �C�h�i�c�h�e�s�t�e�r� �/� �W�e�i�n�h�e�i�m� �/

�B�r�i�s�b�a�n�e� �/� �S�i�n�g�a�p�o�r�e� �/� �T�o�r�o�n�t�o�.

�F�a�b�i�a�n� �P�.�,� �M�c�D�e�v�i�t�t� �J�.�J�.�,� �H�o�u�s�e�m�a�n� �E�.�A�.�,� �M�i�l�t�o�n�D�.�K�.� �(�2�0�0�9�)�.� �A�n� �o�p�t�i�m�i�z�e�d� �m�e�t�h�o�d� �t�o� �d�e�t�e�c�t

�i�n�f�l�u�e�n�z�a� �v�i�r�u�s� �a�n�d� �h�u�m�a�n� �r�h�i�n�o�v�i�r�u�s� �f�r�o�m� �e�x�h�a�l�e�d� �b�r�e�a�t�h� �a�n�d� �t�h�e� �a�i�r�b�o�r�n�e� �e�n�v�i�r�o�n�m�e�n�t�.� �I�n�d�o�o�r� �A�i�r�;

�1�9�(�5�)�:� �4�3�3�-�4�4�1�.

�E�P�A�/�6�0�0�/�R�-�1�0�/�1�2�7� �(�2�0�1�0�)�.� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �a� �M�e�t�h�o�d�o�l�o�g�y� �t�o� �D�e�t�e�c�t� �V�i�a�b�l�e� �A�i�r�b�o�r�n�e� �V�i�r�u�s� �U�s�i�n�g

�P�e�r�s�o�n�a�l� �A�e�r�o�s�o�l� �S�a�m�p�l�e�.

�L�e�e� �I�.�,� �K�i�m� �H�.�,� �L�e�e� �D�.�,� �H�w�a�n�g� �G�.�,� �J�u�n�g� �G�.�,� �L�e�e� �M�.�,� �L�i�m� �J�.� �L�e�e� �B�.� �(�2�0�1�1�)�.� �A�e�r�o�s�o�l� �P�a�r�t�i�c�l�e� �S�i�z�e

�D�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �G�e�n�e�t�i�c� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �A�e�r�o�s�o�l�i�z�e�d� �I�n�f�l�u�e�n�z�a� �A� �H�1�N�1� �V�i�r�u�s� �V�a�c�c�i�n�e� �P�a�r�t�i�c�l�e�s�.

�A�e�r�o�s�o�l� �a�n�d� �A�i�r� �Q�u�a�l�i�t�y� �R�e�s�e�a�r�c�h�,� �1�1�,� �2�3�0 ��2�3�7�.
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 ��T�h�i�s� �r�e�p�o�r�t� �i�s� �p�r�o�v�i�d�e�d� �o�n� �a� �c�o�n�f�i�d�e�n�t�i�a�l� �b�a�s�i�s� �f�o�r� �t�h�e� �b�e�n�e�f�i�t� �o�f�a�i�r�m�i�d� �h�e�a�l�t�h�g�r�o�u�p ��s� �c�l�i�e�n�t� �p�u�r�s�u�a�n�t� �t�o
�t�h�e� �a�g�r�e�e�m�e�n�t� �b�e�t�w�e�e�n� �a�i�r�m�i�d� �h�e�a�l�t�h�g�r�o�u�p� �a�n�d� �i�t�s� �c�l�i�e�n�t�.� �A� �r�i�g�h�t� �o�f� �a�c�t�i�o�n� �a�r�i�s�i�n�g� �u�n�d�e�r� �t�h�i�s� �r�e�p�o�r�t
�c�a�n�n�o�t� �b�e� �a�s�s�i�g�n�e�d�.�a�i�r�m�i�d� �h�e�a�l�t�h�g�r�o�u�p ��s� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �u�n�d�e�r� �t�h�i�s� �r�e�p�o�r�t� �i�s� �l�i�m�i�t�e�d� �t�o� �p�r�o�v�e�n� �n�e�g�l�i�g�e�n�c�e
�a�n�d� �w�i�l�l� �i�n� �n�o� �c�a�s�e� �b�e� �m�o�r�e� �t�h�a�n� �t�h�e� �t�e�s�t�i�n�g� �f�e�e�s�.� �T�h�e� �r�e�s�u�l�t�s� �s�h�o�w�n� �o�n� �t�h�i�s� �t�e�s�t� �r�e�p�o�r�t� �r�e�f�e�r� �o�n�l�y� �t�o� �t�h�e
�s�a�m�p�l�e�(�s�)� �t�e�s�t�e�d� �u�n�l�e�s�s� �o�t�h�e�r�w�i�s�e� �s�t�a�t�e�d�,� �u�n�d�e�r� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �a�g�r�e�e�d� �u�p�o�n�.� �A�n�y�o�n�e� �r�e�l�y�i�n�g� �o�n� �t�h�i�s
�r�e�p�o�r�t� �s�h�o�u�l�d� �u�n�d�e�r�s�t�a�n�d� �a�l�l� �o�f� �t�h�e� �d�e�t�a�i�l�s� �o�f� �t�h�e� �e�n�g�a�g�e�m�e�n�t�.� �O�n�l�y� �t�h�e� �c�l�i�e�n�t� �i�s� �a�u�t�h�o�r�i�s�e�d� �t�o� �p�u�b�l�i�s�h�,
�c�o�p�y� �o�r� �m�a�k�e� �t�h�i�s� �r�e�p�o�r�t� �a�v�a�i�l�a�b�l�e� �t�o� �a�n�y� �t�h�i�r�d� �p�a�r�t�y�,� �a�n�d� �t�h�e�n� �o�n�l�y� �i�n� �i�t�s� �e�n�t�i�r�e�t�y�.� �T�h�i�s� �r�e�p�o�r�t� �o�r� �t�h�e
�a�i�r�m�i�d� �h�e�a�l�t�h�g�r�o�u�p� �l�i�m�i�t�e�d� �n�a�m�e�o�r� �l�o�g�o� �c�a�n�n�o�t� �b�e� �i�n�c�l�u�d�e�d� �i�n� �a�n�y� �m�a�t�e�r�i�a�l�s�,� �i�n�c�l�u�d�i�n�g� �a�n�y� �l�e�g�a�l�,
�p�u�b�l�i�c�i�t�y� �o�r� �a�d�v�e�r�t�i�s�i�n�g� �a�c�t�i�v�i�t�i�e�s� �r�e�l�a�t�i�n�g� �t�o� �t�h�e� �t�e�s�t�e�d� �p�r�o�d�u�c�t� �o�r� �s�e�r�v�i�c�e� �w�i�t�h�o�u�t� �t�h�e� �e�x�p�l�i�c�i�t� �w�r�i�t�t�e�n
�c�o�n�s�e�n�t� �o�f�a�i�r�m�i�d� �h�e�a�l�t�h�g�r�o�u�p�l�t�d�. �

�R�e�p�o�r�t� �w�r�i�t�t�e�n� �b�y�: �R�e�p�o�r�t� �r�e�v�i�e�w�e�d� �b�y�:

�J�a�k�e� �B�e�h�a�n�,� �B�S�c�. �V�i�v�i�e�n�n�e� �M�a�h�o�n�,� �P�h�D�.

�H�e�a�d� �o�f� �O�p�e�r�a�t�i�o�n�s �C�h�i�e�f� �S�c�i�e�n�t�i�s�t�/�Q�u�a�l�i�t�y� �D�i�r�e�c�t�o�r

�*�*�*�E�n�d� �o�f� �R�e�p�o�r�t�*�*�*
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