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Legionnaires’ Bacteria Regrew in Bronx
Cooling Towers That Were Disinfected
By BENJAMIN MUELLER OCT. 1, 2015

The 15 water-cooling towers that were found to be contaminated this week
amid a new cluster of Legionnaires’ disease cases had been disinfected less
than two months ago, New York City officials said on Thursday, raising
questions about how successful the city can be in containing the disease.

After an outbreak of the disease killed 12 people in July and August in the
South Bronx, the city required every building with cooling towers, a common
source of the Legionella bacteria that cause the disease, to be cleaned within
two weeks.

Despite that order, as well as new legislation mandating quarterly
inspections of cooling towers, the city found this week that bacteria had
regrown in at least 15 towers that had been cleaned recently in the Morris Park
section of the Bronx. The testing occurred after a fresh outbreak in that area
that has killed one person and sickened at least 12, and spurred an order from
health officials for the towers to be disinfected again.

Building owners have complained about the costs of the mandatory
cleanings. Disinfection specialists said the bacteria’s quick return was not
surprising because the bacteria thrives in warmer weather, and supported the
notion that the cleanings were only a short-term fix.
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Background 

•  American Legion Convention 1976 
•  Philadelphia, Belle Vue-Stratford 

hotel 
•  182 cases with 29 deaths 
•  Discovered by Dr Joseph McDade 
•  Bacteria common in water and soil 
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lungs as they drink water or by inhaling mist 
from contaminated sources, such as hot tubs or 
showers,” Stout says. “We know that the majority 
of cases occur at hospitals. Those affected often 
have unrelated illnesses, or immune systems 
degraded as a result of cancer treatments or 
organ transplants. Heavy smokers also have 
increased risk.” 

As deadly as Legionnaires’ disease (Legionello-
sis) might be, early diagnosis and treatment are 
effective, says Dr. Victor Yu, former chief of VA’s 
Infectious Disease Section in Pittsburgh. He was 
the leader of the team credited with fi nding 
appropriate antibiotics to treat it. 

“Accepted antibiotics for pneumonia are not an 
effective treatment for Legionnaires’ disease,” Yu 
says. “That’s why diagnosis is extremely impor-
tant. The sooner a diagnosis, the sooner proper 
therapy can begin. Patients who are diagnosed 
early, and are treated with the right antibiotics, 
have a higher rate of recovery. If therapy is de-
layed, or inappropriate antibiotics administered, 
people can die.”

Outbreaks of Legionellosis have been reported 
often since the 1976 convention. The largest 
outbreak was in Spain in 2001, where 449 con-
fi rmed cases led to six fatalities. The overall 
mortality rate for the disease has ranged from 5 to 
30 percent during various outbreaks, Yu says.

An estimated 8,000 to 18,000 people are infected 
with the Legionella bacteria each year in the 
United States. Many more victims go undiagnosed. 
Some people can be infected and have mild or no 
symptoms at all. Young, healthy people are at little 
or no risk.

A TROUBLING TURN.  Yu, Stout and others at the 
Pittsburgh lab have been recognized as worldwide 
leaders in Legionnaires’ disease research, diagno-
sis and treatment therapies since the 1980s. The 
facility housed more than 30 years’ worth of 
computer information and human microbial 
pathogens. Yu and Stout are credited with saving 
hundreds, if not thousands, of lives. 

Their activities for VA came to an abrupt end in 
late 2006. VA fi red Yu, forced Stout to resign, and 
shut down the lab. VA offi cials padlocked the lab 
and destroyed, without warning, more than 11,000 
unique microbes – including specimens of bacteria 
that caused the original outbreak of Legionellosis. 

Hundreds of researchers around the country and 
the world were outraged. They signed a petition 
urging an independent investigation. A subcom-
mittee of the House Committee on Science and 
Technology decided to conduct hearings whose 
described purposes were to “learn how such a 
unique collection could be destroyed, and what 
could be learned about federal policies for manage-
ment of biomaterials collections.” 

A subcommittee staff report concluded that 
closing the Special Pathogens Laboratory (SPL) and 
destroying the biomaterials was the culmination of 
an “acrimonious process” and that “it was breath-
taking that a federal health-agency offi cial would 
order destruction of a human specimen collection 
without discussing it with, and receiving approval 
from, the agency’s research offi cials.” The report 
further said that it “was even more breathtaking 
that the top offi cials at the Pittsburgh VA Health-
Care System and the Department of Veterans 
Affairs had taken no formal action to make sure 
that such action never occurs again.”

“The material in the lab represented more than 
30 years of research that can never be replaced,” 
Yu says. “The collection was unique in that the 
microbes and specimens were linked to clinical 
histories of patients who were infected by these 
microbes. That data can never be replicated.” 

It’s common for researchers who leave one 
laboratory for another to take their collections with 
them if colleagues are not interested in continuing 
the research, Stout says. “But in this case, VA 
offi cials decided to destroy all the SPL research 
samples. They decided, for whatever reason, to not 
only throw us out, but to destroy a lifetime of 
research that can never be recovered.”

Pittsburgh VA offi cials claimed in testimony to 
Congress that the lab was conducting unauthor-
ized research, and that the samples were destroyed 
because they were inappropriately identifi ed. 

Pennsylvania Legionnaires attended a November 1976 
consumer protection subcommittee hearing on 
Legionnaires’ disease in Philadelphia. As news spread of 
29 dead and nearly 200 taken ill, reporters named the 
disease after stricken Legion members. AP 
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Dr. Mona F. Melhem, a University of Pittsburgh 
pathologist at the time of the specimen destruc-
tion, was contacted for this article, but deferred to 
the public record.

“It was like a book-burning,” said Dr. David 
Snydman, an infectious disease expert at Tufts 
Medical Center in Boston, who also lost samples 
housed in the collection.

The congressional subcommittee staff concluded 
that the “deliberate and secret destruction of a 
bio-specimen collection that has been used to 
advance the detection and treatment of infectious 
diseases with signifi cant mortality rates is a great 
loss, not only to the researchers who so carefully 
compiled it, but to future patients who will not 
have the benefi t of continuing research. It is a 
particular travesty because it was done by a 
federal health agency charged with protecting the 
health of our nation’s veterans, and it appears to 
involve personality confl icts ... Personality con-
fl icts should have no role in managing federal 
programs, in federal health-care systems, or in 
decisions to maintain bio-specimen collections. 
Hopefully, the Veterans Affairs Department will 
fi nally take necessary steps to make sure that it 
doesn’t happen again.”

According to the subcommittee report, Melhem 
claimed that the facility’s director at the time – Mi-
chael E. Moreland – authorized destruction of the 
samples, but congressional staff concluded that 
“there was no clear evidence the director had 
ordered the destruction of the isolates on that day 
or any other day.” Melhem’s motivation to destroy 
the samples was unclear, the staff concluded, but 
in an interview with the committee, she said that 
destroying the samples was the right thing to do 
and expressed “personal animosity toward both Yu 
and Stout.”

In a statement to The American Legion Magazine, 
Pittsburgh VA spokesman David Cowgill said, “Mr. 
Moreland nor I can comment on the issue, due to 
pending litigation... but I can confi rm that Mr. 
Moreland has been promoted to network director, 
VISN (Veterans Integrated Service Network) 4 and 
that Dr. Melhem has been promoted to associate 
chief of staff along with her role as vice president, 
Clinical Support Services.” Melhem also remains a 
faculty member in the department of pathology at 
the University of Pittsburgh School of Medicine. 

In an e-mail to The American Legion Magazine, 
Melhem wrote, “The allegations in this subcommit-
tee’s report predated the offi cial hearing where the 
VA’s testimonies are now of public records (sic).”

Stout says that VA contends it was justifi ed in 

closing the lab and “destroying our life’s work 
because we were conducting unauthorized re-
search. Of course, we disagree on both points. In 
the end, it makes little difference why the material 
was destroyed. We have lost decades of medical 
research that can never be retrieved. That’s an 
unconscionable act.”

After leaving VA, Yu and Stout started their own 
private Special Pathogens Laboratory in Pittsburgh, 
which offers microbiology services to health-care 
industries, water-treatment industries, and other 
commercial and industrial businesses. The lab 
specializes in the detection, control and remedia-
tion of waterborne pathogens such as Legionella, 
Pseudomonas, mycobacteria and fungi. 

James V. Carroll is assistant editor of The American 
Legion Magazine.

PREVENTION BY DISINFECTION

In addition to their discovery of the source of the 
Legionella bacteria and eff ective antibiotics to treat 
the disease, Drs. Victor Yu and Janet Stout are also 
leaders in developing testing and disinfection 
methods. It costs a typical hospital about $100,000 to 
install a testing and disinfection system, and that’s 
not a lot of money, 
considering that 
mortality rates for 
Legionnaires’ 
disease in hospitals 
may be as high as 
40 percent.

Methods proven 
eff ective in killing or 
reducing the presence of 
Legionella in hospitals, 
hotels and other large 
public facilities include: 
� Disinfection by copper-
silver ionization, where an 
electrical current releases 
positively-charged copper 
and silver ions that bond to 
and kill bacteria.
� Hyper-chlorination, ultraviolet 
irradiation or super-heating of water systems.
Homeowners can reduce the threat of Legionella by:
� Raising hot water-tank temperatures to the 
maximum setting: 140 degrees.
� Flushing each outlet for 20 to 30 minutes.
Sources: Drs. Janet Stout and Victor Yu, Centers for Disease Control, The Pittsburgh Tribune-Review
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What is Legionella? 
•  A	  naturally	  occurring	  bacterium	  
•  Found	  in	  most	  water	  systems	  
•  O7en	  present	  in	  mains	  water	  
•  Easily	  colonises	  most	  domes:c	  
water	  systems	  –	  hot	  and	  cold	  

L. pneumophila is a Gram negative, non-encapsulated, 
aerobic bacillus with a single, polar flagellum. The organism is 
approximately 2 µm in length and 0.3-0.9 µm in width, but in 
nutrient-deficient media, it may become long and filamentous.  
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Requirements for Growth? 
• Op:mum	  temperature	  range	  of	  
20	  -‐	  45	  ⁰C	  

• Food	  source	  (other	  bacteria	  &	  
sediments)	  

• Prefers	  stagnant	  condi:ons	  

All Factors that Lead to Biofilm Formation 
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Typical Systems at Risk 
•  Cooling	  Towers	  
•  Domes:c	  hot	  &	  cold	  water	  systems	  
• Water	  features	  incl.	  ornamental	  fountains	  
•  Equipment	  producing	  aerosols,	  mists	  or	  droplets	  
from	  stored	  water	  sources	  	  including	  showers	  &	  
humidifiers	  

•  Equipment	  holding	  /	  circula:ng	  water	  at	  20	  –	  45⁰C	  
! Mis:ng	  equipment	  
! Den:stry	  tools,	  	  
! Mobile	  AC	  equipment	  with	  water	  
! Oil	  /	  water	  emulsions	  for	  lubrica:ng	  lathes	  
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Infection and 
symptoms 

•  Inhalation of Bacteria, size is 
important 

•  Incubation Period 2-10 Days 
•  Can be diagnosed but difficult to  

–  severe pneumonia: dry cough, 
diarrhoea, vomiting, breathing 
difficulty, high fever, chills,  

–  headache, some become confused 
or delirious 

•  Fatality rate is about 12% 
•  Can be treated effectively with 

antibiotics 

•  Increasing age, 
especially over 45 

•  Men, Smokers, 
alcoholics 

•  Chronic respiratory 
or kidney disease  

•  Diabetics, cancer 
sufferers 

Susceptibility of 
Individuals 
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Schematic structural depiction of covalently immobilized used  
as microbicidal coatings. 

Alkyl Alkoxysilane Quarternary Ammonium Salt utilizes a sol gel chemistry, to 
adhere on surface, and carry a positive charge which creates an 

"electromagnetic" attraction between the negative charged microorganisms. 
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Antimic kaplı fiberlere ait Si29-NMR (Single 
Pulse-MAS) spektogramı 

Antimic Characterizatiion (N15 Si29-NMR and TGA) 

Antimic’e ait Si29-NMR (Single Pulse-MAS) spektogramı 

Antimic’e ait N15-NMR spektogramı 

R= CH3, C2H5

OR

Si

OR
N

RO
R"

R"

R", CH3, (CH2CH2O)x, C18H37

+ Cl-

9 



Determination of Minimum Inhibitory Concentration 
(MIC) and Minimum Bactericidal Concentration (MBC) 

•  A- ASTM E645 – 13 (Standard Practice for Evaluation of Microbicides 
Used in Cooling Water Systems) Test Method 

50 and 40 ppm Antimic provide > 99.999 % kill Legionella pneumophila ATCC 
33152 at zero contact time.  
30 and 20 ppm Antimic provide > 99.999 % kill Legionella pneumophila ATCC 
33152 at 1 hour contact time.  
10 ppm > 99.999 % kill Legionella pneumophila ATCC 33152 at 3 hours 
contact time 

According to EN 13623 (2008), when Antimic®, diluted at 50, 40, 30, 20 and 
10 mg/l in both hard water and sterile tap water, possesses bactericidal 
activity against the referenced strain of Legionella pneumophila, serogroup 1, 
ATCC 33152. 

•  B- BS EN 13623:2010 Test Method   
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Features of Antimic® 

ü  Highly effective against pathogenic 
bacteria, 

ü  Virucidal and fungicidal, 
ü  Is effective with Gram(+)/Gram(-) 

bacteria, fungi, molds and mildew, 
ü  Offers greater protection against 

infections, 
ü  Rapid absorbency, high absorbent 

capacity, 
ü  Hemostatic effect,  
ü  Launderable, 

•  Has a permanent antimicrobial 
effect, 

•  Helps reduce transfer of bacteria 
•  Inhibits the growth of bacteria on 

and in surfaces 
•  Stops microbial formation of odours 

in surfaces, 
•  Eliminates fungi that cause foot 

fungus and mildew.  
•  Eliminates bacteria that cause food/

body odors, 
•  Improves hygiene. 
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Toxicity Class I-most toxic 
Class I materials are estimated to be fatal to 
an adult human at a dose of less than 5 
grams (less than a teaspoon). 
Toxicity Class II-moderately toxic 
Class II materials are estimated to be fatal to 
an adult human at a dose of 5 to 30 grams. 
Toxicity Class III-slightly toxic 
Class III materials are estimated to be fatal 
to an adult human at some dose in excess of 
30 grams. 
Toxicity Class IV-practically nontoxic  
no Signal Word required since 2002  

Antimic®, Non Toxic and  Biodegradable 
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Atmospheric Air filters  
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Test Fractional Efficiency
Filter Sample
Title: Pocket filter sample Sample-No.: 00 00 06 98
Manufacturer:  Test-No.: 00 00 49 92
Part-No:  Serial-No: S-698
Face Area: 0.0000m² Filter Area: 0.0000m²
Flowrate: 2250.0m³/h Status:
  Comment:

Test
Filename Antimic Hegza 1 pocket star Operator op

Date: 18/06/15 Temperature: 22.9°C +/- 0.0°C
Time: 11:55:10 Humidity: 56.6% +/- 0.1%

 Atm. Pressure: 917.0hPa +/- 0.0hPa

Flowrate: 2249.81m³/h
Dust: DEHS
Concentration: 1.0mg/m³
Tare Pressure:

Time Duration dP1 dP2 WG
[hh:mm:ss] [hh:mm:ss] [Pa] [Pa] [%]
11:55:10 AM 00:03:02 95 96 91.1

Particle Size [µm]
0.1 0.2 0.5 1 2 5 10

E
ffi

ci
en

cy
 [%

]

83

85

87

89

91

93

95

97

99

100

Copyright 1997-2012, Topas GmbH

Test Fractional Efficiency
Filter Sample
Title: Pocket filter sample Sample-No.: 00 00 06 98
Manufacturer:  Test-No.: 00 00 49 94
Part-No:  Serial-No: S-698
Face Area: 0.0000m² Filter Area: 0.0000m²
Flowrate: 2250.0m³/h Status:
  Comment:

Test
Filename Antimic Hegza 1 pocket fina Operator op

Date: 18/06/15 Temperature: 23.2°C +/- 0.0°C
Time: 12:34:26 Humidity: 56.1% +/- 0.2%

 Atm. Pressure: 916.6hPa +/- 0.0hPa

Flowrate: 2250.32m³/h
Dust: DEHS
Concentration: 1.0mg/m³
Tare Pressure:

Time Duration dP1 dP2 WG

[hh:mm:ss] [hh:mm:ss] [Pa] [Pa] [%]

12:34:26 PM 00:03:02 94 94 78.8

Particle Size [µm]
0.1 0.2 0.5 1 2 5 10

E
ff
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n
cy

 [
%

]

68
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Copyright 1997-2012, Topas GmbH
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Test Fractional Efficiency
Filter Sample
Title: V Filter Sample Sample-No.: 00 00 10 38
Manufacturer: Mikropor (Material Control) Test-No.: 00 00 49 88
Part-No: MV-F9-03 Serial-No: S-1038
Face Area: 0.3500m² Filter Area: 18.0000m²
Flowrate: 4250.0m³/h Status:
  Comment:

Test
Filename Antimic Hegza 1start.tfg Operator op

Date: 18/06/15 Temperature: 21.7°C +/- 0.0°C
Time: 10:56:25 Humidity: 60.0% +/- 0.3%

 Atm. Pressure: 917.5hPa +/- 0.0hPa

Flowrate: 4251.78m³/h
Dust: DEHS
Concentration: 1.0mg/m³
Tare Pressure:

Time Duration dP1 dP2 WG
[hh:mm:ss] [hh:mm:ss] [Pa] [Pa] [%]
10:56:25 AM 00:03:02 159 159 83.0

Particle Size [µm]
0.1 0.2 0.5 1 2 5 10
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Copyright 1997-2012, Topas GmbH

Test Fractional Efficiency
Filter Sample
Title: V Filter Sample Sample-No.: 00 00 10 38
Manufacturer: Mikropor (Material Control) Test-No.: 00 00 49 90
Part-No: MV-F9-03 Serial-No: S-1038
Face Area: 0.3500m² Filter Area: 18.0000m²
Flowrate: 4250.0m³/h Status:
  Comment:

Test
Filename Antimic Hegza 1 V final 15dk Operator op

Date: 18/06/15 Temperature: 22.7°C +/- 0.0°C
Time: 11:38:21 Humidity: 57.6% +/- 0.1%

 Atm. Pressure: 917.1hPa +/- 0.0hPa

Flowrate: 4254.91m³/h
Dust: DEHS
Concentration: 1.0mg/m³
Tare Pressure:

Time Duration dP1 dP2 WG
[hh:mm:ss] [hh:mm:ss] [Pa] [Pa] [%]
11:38:21 AM 00:03:02 156 156 83.1

Particle Size [µm]
0.1 0.2 0.5 1 2 5 10
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Copyright 1997-2012, Topas GmbH
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Test Fractional Efficiency
Filter Sample
Title: Hepa Filter Sample Sample-No.: 00 00 06 85
Manufacturer: Mikropor Test-No.: 00 00 49 93
Part-No:  Serial-No: S-685
Face Area: 0.0000m² Filter Area: 0.0000m²
Flowrate: 1100.0m³/h Status:
  Comment:

Test
Filename Antimic Hegza 1 Hepa final.t Operator op

Date: 18/06/15 Temperature: 23.0°C +/- 0.0°C
Time: 12:11:22 Humidity: 55.9% +/- 0.1%

 Atm. Pressure: 916.8hPa +/- 0.0hPa

Flowrate: 604.14m³/h
Dust: DEHS
Concentration: 1.0mg/m³
Tare Pressure:

Time Duration dP1 dP2 WG

[hh:mm:ss] [hh:mm:ss] [Pa] [Pa] [%]

12:11:22 PM 00:03:02 133 131 100.0

Particle Size [µm]
0.1 0.2 0.5 1 2 5 10

E
ff
ic

ie
n
c
y
 [
%

]

99.988

99.989

99.989

99.99

99.991

99.992

99.992

99.993

99.994

99.994

99.995

Copyright 1997-2012, Topas GmbH

Test Fractional Efficiency
Filter Sample
Title: Hepa Filter Sample Sample-No.: 00 00 06 85
Manufacturer: Mikropor Test-No.: 00 00 49 89
Part-No:  Serial-No: S-685
Face Area: 0.0000m² Filter Area: 0.0000m²
Flowrate: 1100.0m³/h Status:
  Comment:

Test
Filename Antimic Hegza 1 Hepa start. Operator op

Date: 18/06/15 Temperature: 22.5°C +/- 0.0°C
Time: 11:23:13 Humidity: 57.6% +/- 0.1%

 Atm. Pressure: 917.2hPa +/- 0.0hPa

Flowrate: 603.23m³/h
Dust: DEHS
Concentration: 1.0mg/m³
Tare Pressure:

Time Duration dP1 dP2 WG
[hh:mm:ss] [hh:mm:ss] [Pa] [Pa] [%]
11:23:13 AM 00:03:02 133 132 100.0

Particle Size [µm]
0.1 0.2 0.5 1 2 5 10

E
ffi

ci
en

cy
 [%

]

99.989

99.99

99.991

99.992

99.993

99.993

99.994

99.995

99.996

99.997

99.998

Copyright 1997-2012, Topas GmbH
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TEST SONUÇ RAPORU 

DOKÜMAN NO YÜRÜRLÜK TARĐHĐ SAYFA N0 REVĐZYON NO 
FR-8.2.4-06 02.01.2003 1/1 00 

 
TEST EDĐLEN ÜRÜN  FĐLTRE  NUMUNELERĐ 
MÜŞTERĐ/TEDARĐKÇĐ Yusuf Menceloğlu (Sabancı Üniversitesi)   
TEST TARĐHĐ 18.06.2015 
TEST SIRA NO 15-51 
TEST EDEN Ali  ALTUNBAŞ 
 
TEST SONUÇLARI: 
 
Numune gelen Antimic Hegza 1 kodlu (Bakteri, Virüs, Küf ve Mantarlara karşı koruyucu) 
spreyin filtre materyalleri üzerindeki verim ve fark basınç etkileşim testleri yapıldı.  
 
Test sonuçları tablodaki gibidir. 
 
 

 
Filtre  

Test Debisi 
(m3/h) 

Başlangıç 
0,4Mic. 

Verimi (%) 

Başlangıç 
Fark 

Basıncı (pa)  

Uyguluma 
sonrası 
0,4Mic. 

Verimi (%) 

Uygulama 
sonrası 
Fark 

Basıncı (pa)  
MV-F9-03-18m2 

4250 79,8 159 80,2 156 

HFN-610/610/70-14GD 
600 - 132 - 132 

MPS-8-8-600-03G 
2250 89,7 95 75,8 94 

 
Test sonuçlarına göre cam elyaf filtrelerin (V ,Hepa) verim ve fark basınç değerlerinde 
uygulama sonrası değişiklik görülmemiştir. 
Ancak sentetik esaslı filtrenin (pocket) fark basıncında uygulama sonrası değişiklik 
görülmezken, verim değerinde düşme görülmüştür. 
 
Testlerle ilgili grafikler eklerdedir. 
 
 
 
HAZIRLAYAN ONAY 

Ali ALTUNBAŞ            

 

 
EN 779:2012 

EN 1822 
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Antibacterial Activity of Air Filters  
Tested with Modified Techniques  

•  AATCC Test Method 147-2004 
–  Antibacterial Activity Assesment of Textile Materials: Parallel 

Streak Methods 
•  I.S. EN ISO 20645:2005 

–  Textile Fabrics-Determination of Antibacterial Activity-Agar 
Difusion Plate Test 

•  AATCC Test Method 100-2004 
–  Antibacterial Finishes on Textile Materials:Assesment of 

•  Fluorescence Staining (DAPI/CTC) 
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Control Antimic Treated Filter 

Sample	   T/ mm	   D/mm	   T-D/ mm	   (T-D/2) mm	   Average W/mm	   Growth Under 
Sample	  

  

1	  

42	   25	   17	   8,5	     

11,10	  

  
  

None	  
47	   25	   22	   11,0	  
48	   25	   23	   11,5	  
49	   25	   24	   12.0	  
50	   25	   25	   12,5	  

  

2	  

45	   25	   20	   10,0	     

12,50	  

  
  

None	  
47	   25	   22	   11,0	  
47	   25	   22	   11,0	  
55	   25	   30	   15,0	  
56	   25	   31	   15,5	  

  

3	  

41	   25	   16	   8,0	     

9,20	  

  
  

None	  
41	   25	   16	   8,0	  
45	   25	   20	   10,0	  
45	   25	   20	   10,0	  
45	   25	   20	   10,0	  

AATCC Test Method 147-2004, Antibacterial Activity 
Assesment of Textile Materials: Parallel Streak Methods 
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Control Antimic Treated Filter 

Sample	   D/ mm	   d/mm	   D-d/ mm	   (D-d/2)= H 
mm	  

Growth Under 
Sample	  

1	   31,75	   25	   6,7	   3,37	   None	  

2	   30,50	   25	   5,5	   2,75	   None	  

3	   32.00	   25	   7,0	   3,50	   None	  

I.S. EN ISO 20645:2005,Textile Fabrics-Determination of 
Antibacterial Activity-Agar Difusion Plate Test 

20 



Sample	   Control	   Bacterial 
number 	  

Kill Rate 
%	  

Polyester (0. hour contact with L. pneumophila)	   4.75x105	   5.33x104	   88.76  	  

Polyester (1 hour contact with L. pneumophila)	   4.75x105	   <100	   > 99.978	  

Polyester (24 hour contact with L. pneumophila)	   4.75x105	   <100	   > 99.978	  

 	    	    	     

Glass fiber (0. hour contact with L. pneumophila)	   5.25x105	   6.85x104	   86.94	  

Glass fiber (1 hour contact with L. pneumophila)	   5.25x105	   <100	   >99.98	  

Glass fiber (24 hour contact with L. pneumophila)	   5.25x105	   <100	   >99.98	  

AATCC Test Method 100-2004, Antibacterial Finishes on 
Textile Materials:Assesment of % reduction of Legionella pneumophila 
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Fluorescence Staining (DAPI/CTC) 

Control 

Kırmızı sinyaller canlı, mavi sinyaller ölü bakterileri göstermektedir 

97,54% viable 
2,46% dead 

1,88% viable 
98,12% dead 

Antimic Treated Filter 
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Summary 
•  No pressure drop and effective air filtration 
•  Permanently bonds to the filter fibers to form a new 

durable antimicrobial surface.  
•  Non-migrating. It will not leach, off-gas or volatize.  
•  Long-term, effective control of microorganisms which are 

commonly associated with building health problems.  
•  Controls the growth of microorganisms on the air filter 

surface and has been shown in laboratory testing to lower 
microbial contamination in recirculated air.  

•  Does not exhibit significant loss of activity over the normal 
lifecycle of the filter.  
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TEŞEKKÜRLER…. 
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