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(57) Abstract

A microbiocidal air filter assembly, for fil
tering air, having a)a housing component defining 
an air path, b) an air filter component, c) an air 
inlet, and d) an air outlet, wherein the air filter 
component comprises a first air filter element and 
a second filter element, wherein the air filter com
ponent is disposed so as to intersect the air path for 
air flow communication between the air inlet and 
the air outlet through each of the air filter elements, 
wherein one of the air filter elements is a micro
biocidal air filter element and comprises a demand 
disinfectant resin, the demand disinfectant resin be
ing an iodinated strong base anion exchange resin.
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BIOSTATIC AIR FILTER

This invention relates to a biostatic air filter assembly and system for filtering air. For the purpose

of illustration and discussion the filter assembly and system will be discussed in relation to

5 ventilation systems for buildings; however, it is to be understood that they may be used in other 

contexts e.g. they may be exploited in relation to a respiratory mask or canister whether powered

or not.. Thus for example a microbial assembly as discussed herein may be installed in the air flow

passage of a ventilating system intended for sterilization or disinfection of air, i.e. for devitalization

of airborne microorganisms.

10

Bio-static air filters have been used in hospital ventilation system to inhibit secondary in-hospital 

infection problems caused by airborne microorganisms (hereinafter called simply called 

microorganisms) released from the filters. Air filtering assemblies or apparatus are known which 

may entrap microorganisms. Additionally, various materials such as fungicide, silver or UV-light

15 catalyst have also been applied on filter elements to enhance the reduction of organisms in air 

leaving the filter element. While such materials are known to be effective, none of them can

eradicate organisms completely. Micro-entities which escape from these known type of filter

arrangements can be released back into the air and provoke or cause secondary airborne infection.

20 In the case of a known (e.g. non-woven fabric) filter elements placed inside of an air-duct, some

portion of organisms will as mentioned above nevertheless penetrate to the other side and be

released back into the air. It is because the flow speed of organisms is nearly equivalent to the
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airflow itself. The contact or exposure time of organisms to micro biocidal materials is not long

enough to achieve complete removal or disinfection of air. Due to such short contact time of

organisms to a microbiocidal material, such a conventional (known) filter can not fully intercept

all organisms so as to prevent the escape of some organisms back into the environmental air .

5 This it is believed may be one of the causes of secondary in-hospital infection problems.

Accordingly, it would be advantageous to have a means (i.e. a biostatic air filter means) that may 

provide an alternative means for the removal of organisms from air, e.g. enhance the removal of 

organisms from air.

10

In accordance with the present invention there is provided a microbiocidal air filter assembly, for 

filtering air, having

a) a housing component defining an air path

b) an air filter component

15 b) an air inlet, and

d) an air outlet,

wherein said air filter component comprises a first air filter element and a second filter element, 

wherein said air filter component is disposed so as to intersect said air path for air flow 

communication between said air inlet and said air outlet through each of the air filter elements,

20 wherein one of said air filter elements is a microbiocidal air filter element and comprises a demand

disinfectant resin, said demand disinfectant resin being an iodinated strong base anion exchange

resin. .

2
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The present invention in accordance with a further aspect provides in a system for disinfecting air

containing airborne microorganisms, said system comprising

a) means for providing an air path for the movement of air therethrough, and

b) an air filter component

5

wherein said air filter component comprises a first air filter element and a second filter element, 

wherein said air filter component is disposed so as to intersect said air path for air flow 

communication between said air inlet and said air outlet through each of the air filter elements, 

wherein one of said air filter elements is a microbiocidal air filter element and comprises a demand

10 disinfectant resin, said demand disinfectant resin being an iodinated strong base anion exchange

resin.

The microbiocidal air filter element may for example comprise an air permeable non-wo ven fibrous 

carrier to which the iodinated strong base anion exchange resin is held as described herein. The

15 non-woven carrier may have a pair of opposed broad faces spaced apart by a carrier matrix and the

air filter component may be disposed so as to intersect the air path for air flow communication 

through each of the broad faces. The iodinated strong base anion exchange resin may be in the form 

of particles; the particles may be held to each of the above mentioned broad faces. Alternatively, 

the particles of iodinated strong base anion exchange resin may be dispersed in the carrier matrix

20 of the air filter element. The microbiocidal air filter element may be spaced apart from the other 

filter element which may or may not be microbiocidal in character. The microbiocidal air filter 

element and/or the other air filter element may be of planar or pleated form. The microbiocidal air

3
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filter element and the other air filter element may be spaced apart from each other or they may abut

as desired or necessary.

More particularly the present invention provides in a (bio-static or microbiocidal) air filter assembly

5 for filtering air having

a) a housing component defining an air path

b) an air filter component

b) an air inlet, and

d) an air outlet,

10 wherein said air filter component is disposed so as to intersect said air path for air flow 

communication between said air inlet and said air outlet through said air filter component, 

the improvement wherein said air filter component comprises an upstream filter element, a 

downstream filter element, and an intermediate air filter element disposed between said upstream 

and downstream air filter elements, wherein said air filter component is disposed so as to intersect

15 said air path for air flow communication between said air inlet and said air outlet through each of

the air filter elements, wherein said upstream and downstream air filter elements are each 

microbiocidal air filter elements and each comprises a demand disinfectant resin, said demand 

disinfectant resin being an iodinated strong base anion exchange resin.

20 The present invention further provides in a system for disinfecting air containing airborne 

microorganisms, said system comprising

a) means for providing an air path for the movement of air therethrough, and

4
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b) an air filter component

wherein said air filter component is disposed so as to intersect said air path for air flow through said 

air filter component,

the improvement wherein said air filter component comprises an upstream filter element, a

5 downstream filter element and an intermediate air filter element disposed between said upstream

and downstream air filter elements, wherein said air filter component is disposed so as to intersect

said air path for air flow through each of the air filter elements, wherein said upstream and

downstream air filter elements are each microbiocidal air filter elements and each comprises a

demand disinfectant resin, said demand disinfectant resin being an iodinated strong base anion

10 exchange resin, and

wherein said upstream and downstream air filter elements each comprise an air permeable non

woven fibrous carrier to which said iodinated strong base anion exchange resin is held.

In accordance with the present invention a herein described air filter assembly may be disposed in

15 the airflow passage of an air ventilating system.

The above mentioned assembly and system may be used in the context of air ventilation systems for 

buildings or if appropriately sized for gas masks or the like.

20 The upstream and downstream air filter elements may for example each comprise an air permeable

non-woven fibrous carrier to which the iodinated strong base anion exchange resin may be held.

The iodinated strong base anion exchange resin may be in the form of particles.

5
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In accordance with the present invention, the iodinated resin may be an iodinated resin as described

in U.S. Patent no 5,639,452; such (particulate) iodinated resin may be obtained under the Triosyn

brand name from Hydro-Biotech Inc., St Jerome, Quebec, Canada. The non-woven fibrous carrier

5 may be of any suitable (known) material keeping in mind the purpose of the air filter; the non woven

carrier may, for example, be a non-woven fabric, a non-woven fibrous carrier such as, for example,

described in U.S. Patent no. 5,626,820 or the like.

The iodinated strong base anion exchange resin may for example, be in the form of particles; it may

10 take other forms keeping in mind the purpose of an air filter element, i.e. to be permeable to air. 

The non-woven carrier of each of the upstream and downstream filter elements may have a pair of 

opposed broad faces spaced apart by a carrier matrix; in this case the air filter component may be 

disposed so as to intersect the air path for air flow communication through each of the broad faces;

see U.S. Patent no. 5,626,820.

15

In accordance with the present invention particles of the iodinated strong base anion exchange resin 

may be held (e.g. by an adhesive) to one or each of said broad faces, e.g.. the faces may have a 

coating like resin particle layer. In accordance with the present invention particles of said iodinated 

strong base anion exchange resin may be dispersed in the carrier matrix of one or each of said

20 upstream and downstream filter elements, e.g. particles may be bound in the interstices of the carrier

matrix in any (known) manner sufficient to maintain them in place with the passage of air through 

the air permeable matrix. The particles of resin may, for example, be held to a carrier in a manner

6



WO 00/25833 PCT/CA99/00080

analogous to manners described in for particles in U.S. Patent nos. 5,639,452 and 5,626,820, the

entire contents of both of which are incorporated herein by reference.

The intermediate, upstream and/or downstream air filter elements, may be of planar form or of

5 pleated form.

In accordance with the present invention one or each of the upstream and downstream air filter 

elements may be spaced apart from the intermediate filter element; alternatively or additionally as

the case may be one or each of the upstream and downstream air filter elements may abut the

10 intermediate filter element.

The other (e.g. intermediate) air filter element, may be of any known kind; it may be a particulate 

filter; it may or may not have biocidal properties; etc.. The other (e.g. intermediate) air filter element 

may likewise comprise a similar non-woven fibrous carrier. The other filter element may, for

15 example, be a high efficiency particulate air filter (i.e. an HEPA filter). If such other (e.g. 

intermediate) air filter element has microbiocidal properties it may, for example, be

A HEPA filter impregnated with fungicide agent;

A filter impregnated with silver based biostatic resin;

20 A HEPA filter impregnated with silver based biostatic resin;

A HEPA filter impregnated with light-activating catalyst; or 

A HEPA filter impregnated with silver and manganese based bio-static material;

7
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the other intermediate air filter element may, if desired, or necessary comprise an iodinated resin

as described herein.

As mentioned above, the non-woven fibrous carrier of the upstream and/or downstream air filter 

5 elements may have iodinated resin dispersed therein, be coated with iodinated resin, or both

(hereinafter sometimes referred to as the iodine membrane). If both upstream and downstream air 

filter elements are present they may be spaced apart from or be attached to a respective side of an 

intermediate mediocre quality air filter (hereinafter called mother filter). The mother filter and 

iodine membranes may as desired or necessary both have a pleated (i.e. zigzag) form; the mother

10 filter and iodine membranes may as desired or necessary both have a planar (i.e. relatively flat) 

form; or one of the mother filter and iodine membranes may as desired or necessary have a pleated 

(i.e. zigzag) form and the other(s) a planar form. The filter assembly may thus comprise a multi

layer of non-woven fibrous material.

15 Advantageously, the other (e.g. intermediate) air filter layer is of pleated (zigzag) form. Since iodine

membranes are attached on both front and rear of a zigzag folded mother filter, the reduction ratio 

of organisms (e.g. percentage of microorganisms devitalised) maybe enhanced over the mother filter 

alone. As the exposure (i.e. residence) time is increased, entrapped organisms are more likely to 

be brought into contact with iodinated resin and be destroyed. Also, the increased surface area of

20 zigzag folded mother filter unit will further enhance organism reduction efficiency. The structure

of the filter assembly or unit is relatively simplified if the mother filter is zigzag folded whereas

the cross section of iodine membranes are flat or wave shaped.

8
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As mentioned above, a sterilizing filter assembly of the present invention may be placed or installed

in the air flow passage of a ventilating system for the filtration of air to be passed therethrough.

In the drawings which illustrate example embodiments of the present invention :

5 Figure 1 is a schematic cross-sectional side view of an example embodiment of an air filter

Figure 2

assembly in accordance with the present invention;

is a face on view of the assembly of Figure 1 in the direction of the arrow showing

Figure 3

a broad face of the filter component through which air to be filtered is to pass ;

is a schematic perspective cross-sectional view of the housing component of the

10 assembly of Figure 1 without the air filter component disposed therein across the air

path defined thereby;

Figure 4 is a schematic cross-sectional side view of another example embodiment of an air

Figure 5

filter assembly in accordance with the present invention;

is a schematic cross-sectional side view of a further example embodiment of an air

15 filter assembly in accordance with the present invention;

Figure 6 is schematic illustration of the filter assembly of Figure 1 installed in the air passage

Figure 7

of ventilator system;

is a schematic cross-sectional side view of an additional example embodiment of an

air filter assembly in accordance with the present invention based on the filter

20 assembly shown in figure 1;

Figure 8 is a schematic cross-sectional side view of another example embodiment of an air

filter component in accordance with the present invention; and

9
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Figure 9 is a schematic cross-sectional side view of a further example embodiment of an air

filter component in accordance with the present invention.

Referring to Figures 1, 2 and 3 these figures illustrate an air filter assembly 1 in accordance with

5 the present invention which has a housing member 2 having an upstream side and a downstream side

designated generally by the reference numerals 3 and 4 respectively. A three part air filter 

component 5 is disposed in the housing member 2 such that it intersects the air path between the 

upstream and downstream sides 3 and 4 of the housing member 2, i.e. air flowing through the 

housing member 2, in the direction of the arrow 6, from the upstream side 3 to the downstream side

10 4, flows through each of the elements of the air filter component 5 . The air filter component 5

comprises a mother or intermediate filter 7 and opposed upstream and downstream air filter elements 

(i.e. iodine membranes) designated generally by the reference numerals 8 and 9 respectively. The 

intermediate air filter element 7 has a pleated or zigzag form (i.e. in cross-section). Both of the 

iodine membranes 8 and 9 on either side of the intermediate filter element 7 also have a pleated form

15 and are spaced apart from the intermediate filter element 7 so as to define thereby a pair of zigzag 

air spaces 7a and 7b. Thus as may be seen the air filter component as a whole has a pleat like form; 

the increased surface area of the zigzag folded filter component may provide for an enhanced 

reduction of viable microbes. Support bars 10 are disposed in the exposed valleys of the zigzag 

folds of the air filter component 5 for maintaining the form of the air filter component 5 during use;

20 the opposed ends of each of the bars 10 are attached in any suitable manner to the housing member,

e.g. adhesive, welding, etc...

10
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The upstream and downstream air filter elements 8 and 9 (i.e. iodine membranes), instead of being

spaced apart from the intermediate air filter element 7, if desired, may, for example, be attached to 

or abut the intermediate air filter element 7. The upstream and downstream air filter elements 8 and 

9 may be attached to the intermediate air filter element 7 by a suitable adhesive or the like; such

5 adhesive is of course to be applied keeping in mind the air permeability of the air filter component.

Any gaps between housing member 2 and the air filter component 5 may be filled with (suitable) 

adhesive or caulking 15 to achieve airtight engagement between the periphery of the air filter 

component and the inner wall surface of the housing member 2, i.e. the air filter component 5 may

10 be attached to the housing member 2 by the adhesive 15. A peripheral frame-like reinforcement 

member 20 may be attached to one side of housing member 2 in order to provide reinforcement of 

the air filter assembly 1 in a ventilation duct, i.e. to firmly sustain the unit inside a ventilation duct. 

The periphery of the frame-like member 20 may also, if desired or necessary, be provided with a 

gasket or packing member to provide air-tight engagement between the housing member 2 and the

15 inner wall surface of the duct of an air ventilation system.

The intermediate air filter element 7 may be glass wool or fiberglass layered with synthetic fibers 

configured so as to be able to capture particulate matter such as microorganisms. The iodine 

membranes (i.e. upstream and downstream air filter elements 8 and 9 respectively) have a structure

20 as described above. Thus, as air passes through the air filter component 5 microorganisms may be 

entrapped (e.g. in the zigzag air spaces and by the intermediate filter element) and be devitalized (i.e. 

rendered harmless) by the upstream and downstream air filter elements 8 and 9 upon contact with

11
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the demand iodinated resin thereof. Since upstream and downstream air filter elements 8 and 9 

are disposed on both sides of the intermediate filter, organisms entrapped in the zigzag air spaces 

7a and 7b will be exposed to the possibility of contact with the demand iodinated resin of the 

upstream and downstream air filter elements for an increased period of time so as to provide

5 enhanced eradication thereof. An air filter component 5 as shown in figure 1 (as well as those 

shown in figures 4 and 5 described below) thus provide a means for the attenuation of secondary 

in hospital infections caused by the release of viable microorganisms back into hospital air.

Fig. 4 illustrates an additional embodiment of an air filter assembly 20 in accordance with the resent

10 invention. The embodiment illustrated in this figure is the same as shown in figure 1 except for the 

air filter component 21; accordingly, the same reference numerals are used for common elements. 

The air filter component 20 of figure 4, has flat or planar shaped (i.e. in cross-section) upstream 

and downstream air filter elements 22 and 23 respectively which are each spaced apart from a 

respective side face of the pleated or zigzag folded intermediate filter element 7. Under such an

15 arrangement, organisms may be entrapped between the intermediate air filter element 7 and the

upstream and downstream air filter elements 22 and 23 and be devitalized upon contact with the 

demand iodinated resin of upstream and downstream air filter elements 22 and 23.. This 

configuration thus will lead to similar results like filter assembly 1, but the structure will be such 

simpler due to the flat shape of the upstream and downstream air filter elements 22 and 23 and

20 absence of support bars 10.

Fig 5 illustrates another embodiment of an air filter assembly 30 in accordance with the present

12
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invention. The embodiment illustrated in this figure is the same as shown in figure 1 except for the 

air filter component 31; accordingly, the same reference numerals are used for common elements. 

The air filter component 31 of figure 5, has undulating or wave shaped (i.e. in cross-section) 

upstream and downstream air filter elements 32 and 33 respectively which are each spaced apart

5 from a respective side face of the pleated or zigzag folded intermediate filter element 7 . This 

configuration will give similar result as above, but has an advantage of increased surface area as well 

as ease of manufacturing.

Fig. 6 illustrates the air filter assembly 1 of Figure 1 installed in the air passage of a ventilator system

10 for a room 35. Input (or contaminated) air 36 flows into the ventilator system through air entrance 

opening 3 7 on the wall 3 8, and thereafter, in sequence, through a dust removal pre-filter 40, air filter 

assembly 1 as shown in figure 1 (i.e. through the three air filter elements) and cool/hot water coil 41

(for temperature adjustment if necessary or desired), into air-circulating fan 43. The outlet of fan 

43 is connected to air duct 47 which provides an air path for cleaned air flow back into the room 35

15 through air exhaust outlet 48 located on the ceiling 50 of room 35. The biocidal performance of the 

system may be stronger during the night when the system it is not usually running. Therefore, if the 

system is operated during daytime and is stopped overnight, the removal efficiency of micro- 

entities may be enhanced.

20 Although the air filter component is shown in figures 1 to 5 as having two (2) iodine membranes 

the air filter component may have only one of such iodine membranes. For example, the air filter 

component is shown in figure 1 may have only an upstream air filter element 8 or a downstream air

13
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filter element 9; such an alternative structure is illustrated in figure 7 wherein the same reference

numerals of figure 1 are used to designate the elements common with the structure shown in figure

1. The air filter component may alternatively take on the aspect of the component shown figure 8 

or in figure 9. The air filter component as shown in figure 8 comprises a base filter element 60

5 which is non-microbiocidal (such as described above) and a microbiocidal filter element 62; the 

microbiocidal filter element 62 comprises a layer of beads or particles of an iodinated resin as 

described herein which are adhered to the surface of the base element in any suitable fashion such 

as by an adhesive (i.e. so as to provide an air permeable microbiocidal layer). The air filter 

component as shown in figure 9 is of a sandwich type but wherein the intermediate filter element

10 66 is a microbiocidal filter element which comprise an air permeable foam matrix in which is

dispersed beads or particles of an iodinated resin as described herein (one of which is designated 

by the reference numeral 67); the outer filter elements 68 and 70 are non-microbiocidal filter such 

as described above which abut the outer surface of the foam core element; alternatively, if desired 

or necessary the outer filter element 68 may for example be dispensed with (i.e. so as to have an air

15 filter structure analogous to that shown in figure 7). Although figures 8 and 9 show air filter 

components of zig-zag configuration these air filter components may alternatively have a flat plate

like aspect instead.

As mentioned above an air filter structure of the present invention may be incorporated into

20 respiratory mask or gas filter cannister.

Comparison tests of an air filter assembly in accordance with the present invention were conducted

14
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against other biostatic filters(no iodine), described below:

Test Sample 1: HEP A filter impregnated with fungicide agent.

5 Test Sample 2: Mediocre performance filter impregnated with silver based biostatic resin

(Brand name: Ameni-top)

Test Sample 3: HEPA filter impregnated with silver based biostatic resin (Brand name:

Ameni-top).

10

Test Sample 4: HEPA filter impregnated with light-activating catalyst

Test Sample 5: HEPA filter impregnated with silver and manganese based bio-static material

15 The test result are outlined in table 1 below which shows percentage removal of microorganisms

from air over time:

Elapsed Invented Test Test Test Test Test

time Filter Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

(Hours) assembly

0 100% 73.00% 97.40% 83.00% 98.80% 10.60%

15
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1 100% 86.00% 99.70% 84.00% 97.50% 35.00%

2 100% 76.00% 99.50% 90.10% 95.90% 43.10%

4 100% 80.00% 99.60% 90.00% 99.10% 34.50%

6 100% 79.00% 99.60% 88.00% 98.80% 95.10%

24 100% 85.00% 99.70% 92.80% 97.20% 88.6

As may be seen from table 1, the air filter assembly of the present invention has an enhanced 

10 microbial removal ratio as compared to the other test samples. Accordingly, a air filter assembly 

in accordance with the present invention may thus attenuate or even eliminate secondary in hospital

infection problems caused by the re-release of once-entrapped organisms.

16



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :-

5

10

15

1. In a microbiocidal air filter assembly, for filtering air, having

a) a housing component defining an air path

b) an air filter component 

b) an air inlet, and

d) an air outlet,

wherein said air filter component comprises a microbiocidal air filter element, wherein said air filter 

component is disposed so as to intersect said air path for air flow communication between said air 

inlet and said air outlet through said microbiocidal air filter element,

the improvement wherein said air filter component comprises an upstream filter element and a 

downstream filter element, said microbiocidal air filter element being disposed between said 

upstream and downstream filter elements so as to define an intermediate air filter element, wherein 

said air filter component is disposed so as to intersect said air path for air flow communication 

between said air inlet and said air outlet through each of the air filter elements, wherein said 

upstream and downstream air filter elements are each microbiocidal air filter elements and each 

comprises a demand disinfectant resin, said demand disinfectant resin being an iodinated strong base 

anion exchange resin.

• · · «
• · · ·20 2, A microbiocidal air filter assembly as defined in claim 1 wherein said upstream and 

downstream air filter elements each comprise an air permeable non-woven fibrous carrier to 

which said iodinated strong base anion exchange resin is held.

• •4 j 3. A microbiocidal air filter assembly as defined in claim 1 wherein said iodinated strong
• 9 ·

25 base anion exchange resin is in the form of particles, wherein the non-woven carrier of each

of said upstream and downstream filter elements has a pair of opposed broad faces spaced 

apart by a carrier matrix and wherein said air filter component is disposed so as to intersect 

said air path for air flow communication through each of said broad faces.

17



4. A microbiocidal air filter assembly as defined in claim 2 wherein particles of said iodinated

strong base anion exchange resin are held to each of said broad faces.

5. A microbiocidal air filter assembly as defined in claim 2 wherein particles of said iodinated

5 strong base anion exchange resin are dispersed in the carrier matrix of each of said upstream

and downsteam filter elements.

6. A microbiocidal air filter assembly as defined in claim 1 wherein each of said upstream and

10
ο · · ·

...: 7.

downstream air filter elements is spaced apart from said intermediate filter element.

A microbiocidal air filter assembly as defined in claim 5 wherein said intermediate air filter
•

e ·
• · ·

element is of planar form.

• · · ·
• * · Q• · · Ο.• · · A microbiocidal air filter assembly as defined in claim 5 wherein said intermediate air filter

.•’.I?• · ·
element is of pleated form.

9. A microbiocidal air filter assembly as defined in claim 1 wherein each of said upstream and

•
downstream air filter elements abuts said intermediate filter element.

• · · ·
*...2D 10. A microbiocidal air filter assembly as defined in claim 8 wherein said intermediate air filter

• · ·• · ·* · · ·
element is of planar form.

11. A microbiocidal air filter assembly as defined in claim 8 wherein said intermediate air filter
• · »• · ·• · ·

25

element is of pleated form.

12. A microbiocidal air filter assembly as defined in claim 10 wherein said upstream and

downstream air filter elements are each of pleated form.

13. In a system for disinfecting air containing airborne microorganisms, said system comprising

18



a) means for providing an air path for the movement of air therethrough, and

b) an air filter component

wherein said air filter component comprises a microbiocidal air filter element, wherein said 

5 air filter component is disposed so as to intersect said air path for air flow through said

microbiocidal air filter element,

the improvement wherein said air filter component comprises an upstream filter element and 

a downstream filter element, said microbiocidal air filter element being disposed between

10 said upstream and downstream filter elements so as to define an intermediate air filter

. element, wherein said air filter component is disposed so as to intersect said air path for air

. · · · i flow through each of the air filter elements, wherein said upstream and downstream air filter• ·
.··. elements are each microbiocidal air filter elements and each comprises a demand

• · · ·
··* j disinfectant resin, said demand disinfectant resin being an iodinated strong base anion
• · ·
.· .15 exchange resin

14. In a system for disinfecting air as defined in claim 13 wherein said upstream and 

downstream air filter elements each comprise an air permeable non-woven fibrous carrier to 

which said iodinated strong base anion exchange resin is held.

15. In a system for disinfecting air as defined in claim 13 wherein said iodinated strong base
»

anion exchange resin is in the form of particles, wherein the non-woven carrier of each of 

said upstream and downstream filter elements has a pair of opposed broad faces spaced apart

; by a carrier matrix and wherein said air filter component is disposed so as to intersect said
I
25 air path for air flow communication through each of said broad faces.

16. In a system for disinfecting air as defined in claim 14 wherein particles of said iodinated 

strong base anion exchange resin are held to each of said broad faces.
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17. In a system for disinfecting air as defined in claim 14 wherein particles of said iodinated 

strong base anion exchange resin are dispersed in the carrier matrix of each of said upstream 

and downstream filter elements.

5

18. In a system for disinfecting air as defined in claim 13 wherein each of said upstream and 

downstream air filter elements is spaced apart from said intermediate filter element.

19. In a system for disinfecting air as defined in claim 18 wherein said intermediate air filter 

10 element is of planar form.

• · · ·

• ··• · ·

15

20. In a system for disinfecting air as defined in claim 18 wherein said intermediate air filter 

element is of pleated form.

21. In a system for disinfecting air as defined in claim 13 wherein each of said upstream and 

downstream air filter elements abuts said intermediate filter element.

22. In a system for disinfecting air as defined in claim 20 wherein said intermediate air filter

e j element is of planar form.
λ..20

• ·• · · ·
23. In a system for disinfecting air as defined in claim 20 wherein said intermediate air filter 

element is of pleated form.

24. In a system for disinfecting air as defined in claim 22 wherein said upstream and
• · ·

* · * .25 downstream air filter elements are each of pleated form.

25. In a microbiocidal air filter assembly, for filtering air, having

a) a housing component defining an air path

b) an air filter component
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b) an air inlet, and 

d) an air outlet,

wherein said air filter component is disposed so as to intersect said air path for air flow 

5 communication between said air inlet and said air outlet through said air filter component,

the improvement wherein said air filter component comprises an upstream filter element, a 

downstream filter element, and an intermediate air filter element disposed between said 

upstream and downstream air filter elements, wherein said air filter component is disposed

10 so as to intersect said air path for air flow communication between said air inlet and said air• · · · *
*··· outlet through each of the air filter elements, wherein said upstream and downstream air

• · filter elements are each microbiocidal air filter elements and each comprises a demand
• ··
····* disinfectant resin, said demand disinfectant resin being an iodinated strong base anion
• · ·

*. *.i exchange resin.
• · ·

·.

26. In a system for disinfecting air containing airborne microorganisms, said system comprising 

a) means for providing an air path for the movement of air therethrough, and

, b) an air filter component
• ·
• · · ·• ·
• * · 20 wherein said air filter component is disposed so as to intersect said air path for air flow

ζ . · · . through said air filter component,
·· · ·

the improvement wherein said air filter component comprises an upstream filter element, a 

downstream filter element and an intermediate air filter element disposed between said
• · ·
•. ,; upstream and downstream air filter elements, wherein said air filter component is disposed

25 so as to intersect said air path for air flow through each of the air filter elements, wherein

said upstream and downstream air filter elements are each microbiocidal air filter elements 

and each comprises a demand disinfectant resin, said demand disinfectant resin being an

iodinated strong base anion exchange resin, and

wherein said upstream and downstream air filter elements each comprise an air permeable
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non-woven fibrous carrier to which said iodinated strong base anion exchange 
resin is held.

Dated this thirtieth day of June 2003

Triosyn Holding Inc.
Patent Attorneys for the Applicant:

F B RICE & CO

• · · ·• · • · · ·
• ·• · · · ·

• · · ·
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