
HealthWay dfs Technology VS HEPA 

Introduction and Background of HealthWay DFS Technology 

The HealthWay DFS Air Purification System technology was originally developed through a 

government grant focused on germ warfare. The professional line of air cleaning by 

HealthWay is the only hybrid system to effectively address all three pollutant categories. It 

has been proven to capture 99.99% of all particles as small as .007 micron in size which is 

over 40 times smaller than the HEPA filtration standard.  Our units are equipped with a gas 

and odor filter, which eliminate most gases. The patented DFS technology removes 99.99% 

of harmful viruses, mold, and bacteria passing through our system leaving nothing but fresh, 

pure, healthy air. This technology is currently used in hospitals, medical clean rooms, 

government buildings, and military applications. 

This document compiles industry established performance criteria, comparison between 

conventional HEPA filtration and the advanced Disinfection Filtration System DFS by 

HealthWay. The below referenced scientific evidence and results of field studies also 

highlights the side by side comparison between HEPA filtration system and the advanced 

DFS in field applications such as in HealthCare, biotech cleanrooms and a pharmaceutical 

cleanroom equipped with a Disinfecting Filtration System (DFS) that significantly reduces 

airborne bioburden in cleanrooms. The DFS High Efficiency Particulate Air hybrid system 

traps and kills bacteria and also improves the filtration performance of a filter media by two 

to three orders of magnitude. In laboratory tests the DFS technology has been shown to kill 

Staphylococcus epidermidis and Escherichia coli. These field test results support laboratory 

testing and show that basically there is no airborne bioburden in both a Class 10 room, with 

terminal HEPA in addition to the DFS, and in a Class 1000 room that utilizes only the DFS 

without any terminal HEPA filters. In the case of an old laboratory converted to a cleanroom, 

direct comparison of the DFS with respect to conventional HEPA fan filter units (FFUs) was 

possible. The results showed that at the same flow rate the DFS resulted in significantly 

lower bioburden as compared to the FFUs. 

Laboratory Evaluation of the DFS 

The DFS technology went through multiple third-party testings’ of its efficiency, filter 

classification and effectiveness on a number of criteria pollutants. The tests were conducted 

by independent research institutes including Syracuse University BEES Lab and University 

of Buffalo IUCB. Additional filed studies in the area of clean room applications were 

conducted  by Jaisinghani et al.8 have demonstrated the bactericidal properties of the DFS 

AKA “Electrically Enhanced Filtration EEF” under laboratory conditions. This study, 

conducted at Virginia Polytechnic Institute, is summarized in this section. 

Results and Discussion 

The results are summarized in the Virginia Polytechnic Institute study. In the absence of any 

voltage applied to the DFS unit (i.e., control tests), viable bacteria were recovered from one 

square inch of filter in the range of 1 x 105 CFU to 2 x 106 CFU. Counts greater than about 3 

http://www.ivtnetwork.com/article/cleaning-validation-volume-iii


x 106 CFU were too crowded to be accurately counted and were considered to be too 

numerous to count. When high voltage was applied for four hours, the majority of the 

bacteria were killed. The kill rate increased with increased voltage or with the first applied 

field strength (applied voltage divided by the distance of the ionizer wires from the control 

ground electrode), V/d1. At field strength (V/d1) of 4.2kV/cm, there was no growth after 24 

hours of incubation. After 48 hours, there was either no growth or small (in size and in 

number) colonies grown. These small colonies were identified as S. epidermidis, and were 

identical in biochemical profile as the isolate used in the tests. It was concluded that four 

hour sat 4.2 kV/cm (V/d1) did not completely kill the S.epidermidis. If the bacteria were not 

all killed, some of them were damaged sufficiently so that no growth or very limited growth 

could occur after 24 hours incubation. When the ionizing time was increased to seven hours, 

over 99% of the bacteria (as compared to the control) were killed. When the applied field 

strength, V/d1, was increased to 4.5 kV/cm or higher, no growth occurred on any of the filter 

pieces except for one experiment. This exception may have occurred because the starting 

dose of bacteria for this experiment was three times higher than for the control and up to 10 

times higher than for any other experiment. Nonetheless, there were still three to four logs of 

killing using an applied field strength, V/d1 of 4.5 kV/cm or higher, as compared to the 

control experiments. It should be noted that, in practice, bacteria caught on the filter are held 

within the ionizing field for an almost infinite amount of time, thus receiving an almost 

infinite radiation dosage. Hence, in practice, the killing efficiency should be higher even at 

lower field strengths. Similar results were obtained using E. coli in a previous study 

conducted with the DFS AKA EEF at the University of Wisconsin. 

Field Results in Cleanrooms 

For summary of above described research & field results please see link below 

http://www.ivtnetwork.com/sites/default/files/Cleaning-Validation-Volume-III.pdf 

Efficiency and MERV Rating 

The Efficiency of the DFS system is reported to be 99.999% @ 0.007 µm in comparison to 

HEPA standards 99.97 @ 0.3 µm. Additional ASHRAE Standard 52.2-2012 Filter testing 

and EN-1822-5 test ( Efficiency / MPPS / Resistance) of the commercial 2000 SC DFS at air 

flow rate of 2000 CFM showed the filter exceeds the MERV 16 class.  

http://www.ivtnetwork.com/sites/default/files/Cleaning-Validation-Volume-III.pdf


Performance Criteria HealthWay DFS FILTRATION SYSTEM HEPA FILTRATION SYSTEM 

Filtration Efficiency  Enable 99.999999 % system filtration efficiency down

to 0.007 micron – at  lower pressure drop of HEPA

see table 1

 The technology addresses the viral size ultrafine

particles arrest efficiently

 System filtration efficiency - double HEPA filtration

possible due to the lower pressure drop of the primary

DFS filters. This eliminates the need for ULPA or

better filters.

99.97% @ 0.3 micron 

 doesn’t address viral size ultrafine

particles efficiently

 Efficiency increases up to 99.97% but

with pressure drop penalty

Microbial inhibition & 

Bioburden  

 DFS filters are highly energy efficient and result in

extremely low bio burden in cleanrooms

 They create high energy field that leads to

deactivating viable microbes such as bacteria, fungus

and viruses

 Lower Bioburden of bacteria, viruses and fungus

NA 

Terminal cleanroom filters  Protect terminal cleanroom filters

 This is essential since HVAC systems can introduce

contamination, which can clog or damage terminal

filters. With DFS in Duct Filters, terminal filters

should never require replacement or maintenance.

Only the In Duct DFS filter needs replacement -

cleanroom not contaminated during filter change.

 Typical designs requires terminal HEPA

Maintenance Costs  Lower Maintenance Costs

 Can last up to three times longer life than

conventional HEPA's due to lower pressure drop and

pleats per inch characteristics.

Higher maintenance cost due to life cycle and 

loading density  

Energy Consumption  Ultra Low Energy Consumption due to low pressure

drop (see graph1)

 Unlike FFUs, they enable Flow-rate/Ceiling Coverage

independence - Higher performance at lower airflow

rates.

 Higher energy Consumption due to higher 

density and  pressure  drop over time  

Achieving ISO classes  The HealthWay DFS filters provide the necessary

filtration for such applications. Only blank ceiling

Multiple HEPA ULPA system required to 

achieve ISO classes  



diffusers are required for these applications. 

 No terminals required for ISO Class 6 and above

Noise level  Lower noise - due to high quality 3 phase efficient

industrial motors - located away from the cleanroom

ceiling.

 

Higher noise level especially overtime 

loading  

Filter Replacement  Less filter replacement frequency

 Filters replaced externally - less down time and total

protection of cleanroom processes and equipment

 More frequent filter replacement in

comparison to DFS

Meeting requirements  filtration systems meet or exceed CDC for positive

and negative pressure rooms at efficiency higher than

one provided by HEPA supply:99.9999% @0.007µm

 Meets CDC engineering specifications

for filtration efficiency (99.97% at 0.3

µm)

http://www.technovation.org/downloads/docs/A2C2%20_98biocidal.pdf 

Graph 1: 

http://www.technovation.org/downloads/docs/A2C2%20_98biocidal.pdf


Table 1: DFS Bactericidal Test Summary using S. Epidermidis after 4 hours of air flow [Control= Conventional HEPA filter] 

 AVERAGE COLONIES 

Filter #/sq. inch of filter % KILLED/ COMMENT 

Control 1.00E+06 No Additional Growth 

After 24 Hours Control 1.02E+05 

DFS 0.00E+00 100% KILLED 

DFS 3.44E+02 99.93% KILLED 

DFS 0.00E+00 100% KILLED 

DFS 0.00E+00 Some Growth  

After 48 Hours DFS 0.00E+00 

DFS 6.26E+03 98.75% KILLED 

DFS 5.44E+02 99.9% KILLED 

DFS 2.16E+02 99.95% KILLED 

DFS 3.51E+03 99.3% KILLED 

NOMINAL PD VS FLOW FT-102 ULTRA LOW PD DFS 

HEPA



Table 2: Summary of Some Field Tests:  

Airborne Bioburden in the Encelle Class 1,000 cleanroom 

Design 

Class 1,000 

15 days 30days 45 days 60days 

Cfu/ft3/ 

24hr.* 

Cfu/ft3/ 

72hr* 

Cfu/ft3/ 

24hr.* 

Cfu/ft3/ 

72hr* 

Cfu/ft3/ 

24hr.* 

Cfu/ft3/ 

72hr* 

Cfu/ft3/ 

24hr.* 

Cfu/ft3/ 

72hr* 

Device Testing 0.849 0.878 0 0 0 0 0 0 

Coating 0 0.142 0.057 0.057 0 0 0 0 

Formulations 0.538 0.566 0 0 0 0 0 0 

Device 0.283 0.340 0.113 0.113 0 0 0 0 

Manufacturing 

Refrigeration 
0 0 0 0 0 0 0 0 

Isolation 0.113 0.170 0.849 0.849 0 0 0 0 

THE CLASS 1,000 ROOM HAS LOWER BIOBURDEN THAN A CLASS 100 ROOM! 
Annual Cost 
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