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nearly pure chlorine dioxide fumigant. Methods and articles relating to the system are also described.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:
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because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [:l " Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1 (in part), 2-8, and 31-33, drawn tc a decontamination system with a particular fumigant activation cup.

Group II: Claims 4 {in pail) and 9-16, drawn to a decontamination system comprising a leak abatement space and a ClO2 fumigant
neutralization space.

Group Il Claims 1 (in part), 17-25, and 30, drawn to a decontamination system comprising a sealed housing.

-- Please See Supplemental Box --

1. D As all required additional search fees were timely paid by the applicant, this international search report covers alt searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1 (in part), 2-8, 31-33

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

E] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continued from Box No. lll, Observations where unity of invention is lacking,
Group IV: Claim 26, drawn to a method for generating chlorine dioxide fumigant in a directed flow with a minimum of water.

Group V: Claims 27-29, drawn to a mothod for neutralizing chlorine dioxide (ClO2) fumigant.

The inventions listed as Groups |, II, lll, IV, and V do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Groups IV and V do not require a decontamination system comprising:

a chlorine dioxide (C1O2) fumigant activating area,

optionally, a by-pass flow area,

a neutralizing area; .

a first variable speed air blower in direct fluid communication with the CIO2 fumigant activating area, the by-pass flow area and the
neutralizing area;

a valve system for dedicating air flow from the blower to one or more of the areas,

wherein the activating area comprises an activation cup configured to receive reagents for in situ generation of CIO2 fumigant, said
activation cup being permeable to air and substantially impermeable to water and reaction byproducts, further wherein the activation cup
is suspended in the activation area such that air flowing from the first variable speed air blower into the activation area flows through and
around the activation cup such that generated CIO2 fumigant passes out of the activation cup with the air flow while water and reaction
by-products remain in the activation cup, as required by Groups |, ll, and III. :

Groups |, lll, IV, and V do not require a leak abatement space and a CIO2 fumigant neutralization space, said ClO2 fumigant
neutralization space comprising:

(a) a first treatment station comprising ultraviolet light (UV), the first treatment station being in operational communication with a variable
air blower, wherein the blower may be the first variable air blower or an additional variable air blower, said variable air blower set to blow
fumigant waste air at a high speed through the first treatment station, "high” being defined as sufficient to degrade CIO2 present in the
fumigant waste air, thereby resulting in partially treated air;

(b) a second treatment station comprising a reservoir of liquid neutralizing solution, said second treatment station divided into at least
three chambers, a first chamber in direct communication with the first treatment station, a second main chamber adjacent the first
chamber, and a third chamber located on the opposite side of the second chamber than the first chamber, said first, second and third
chambers being separated by diffusion plates, further where the blower of step (a) is positioned so that air flow from the first treatment
center hits the first chamber at an oblique angle, wherein a combination of “high" flow speed, an oblique flow force, and forcing of the air
through the diffusion plates result in turbulence in the reservoir and degrading of CIO2 still present in the partially treated air, resulting in
substantially treated air,

(c) a third treatment station comprising a humidification filter positioned over the reservoir, said humidification filter configured to capture,
contain and return neutralizing solution to the reservoir while permitting substantially treated air to pass through; and

(d) a fourth treatment station comprising coated zeolite, as required by Group II.

Groups |, Ii, IV, and V do not require the activating area and neutralizing area may be housed together in one sealed housing or housed
separately in independent sealed housings, as required by Group Ill.

Groups |, II, Ill, and V do not require a method for generating chlorine dioxide fumigant in a directed flow with a minimum of water, the
method comprising:

(a) providing an activation cup comprising:

an outer layer of crush-resistant thermally bondable non-woven fibers molded into a transversely bisected aerodynamically-shaped shell,
said shell open at the top and having an interior surface and an exterior surface, said exterior surface and interior surface comprising a
pattern of corrugations; .

at least one filter layer including one filter layer adjacent and adherent to an inner surface of the outer layer, wherein at least one filter
layer comprises high-loft electret charged fluorine-coated polyolefin microfibers, wherein the activation cup is adapted to retain water
and reaction by-products while permitting gas to pass through;

(b) flexibly suspending the activation cup;

(c) adding dry reagents for production of CIO2 fumigant to the cup;

(d) directing an air flow toward the cup at a low speed such that the corrugations create turbulence resulting in vibration of the cup and
acceleration of CIO2 generation, "low™ being defined as insufficient to degrade CIOZ2;

(e) adding water to the cup; thereby initiating generation of CIO2 fumigant that is directed out of the cup with the air flow while water and
ClO2 generation reaction by-products are substantially retained in the cup, as required by Group IV.

Groups |, I, Ill, and IV do not require a method for neutralizing chlorine dioxide (CIO2) fumigant in a sealed neutralizing area, said
neutralizing area comprising a leak abatement space and a neutralizing space, said neutralizing space comprising a series of treatment
stations and at least one blower, the method comprising:

(a) blowing CIO2 fumigant to-be-neutralized into a treatment station comprising ultraviolet light resulting in partially neutralized air, said
blowing effectuated at a speed high enough to degrade CIO2;

(b) blowing the partially neutralized air from the UV treatment station through a diffusion plate and into a treatment station comprising a
neutralizing solution reservoir, thereby creating bubbling and frothing in the reservoir and resulting in substantially neutralized air;

(c) capturing and returning solution to the reservoir with a treatment station comprising a humidification filter that permits the
substantially neutralized air to pass through the filter and into a treatment area comprising coated zeolite;

(d) passing the substantially neutralized air through the coated zeolite to neutralize any remaining ClO2 and other toxic gaseous by-
products remaining,

resulting in neutralized air; and,

(e) optionally, passing the neutralized air through activated carbon to remove odiferous molecules which may be present in the
neutralized air, as required by Group V.

-- Please See Supplemental Box --
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Continued from Box No. I, Observations where unity of invention is lacking,
Shared Common Features

The only feature shared by Groups |, II, lll, IV, and V that would otherwise unify the groups is fumigant activation cup. However, this
shared technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by US
2010/0266448 A1 to Regits, et al. (hereinafter 'Regits'). Regits discloses a chlorine dioxide/CIO2 fumigant (para {0030]).

The only feature shared by Groups |, I, Ill, and IV that would otherwise unify the groups is fumigant activation cup. However, this shared
technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by Regits. Regits
discloses a fumigant activation cup (Figs. 1A, 2; para [0032), [0038]-[0041], dispensing assembly, 222, top assembly, 207, bowl, 208.).

The only feature shared by Groups |, Il, and V that would otherwise unify the groups is a CIO2 fumigant neutralization space. However,
this shared technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by
Regits. Regits discloses CIO2 fumigant neutralization space (Figs. 1A; para [0032], [0038]-[004 1], mini decontamination system, 2345,
comprising a chemical scrubbers, 333.).

The only feature shared by Groups |, Il, and Il that would otherwise unify the groups is a decontamination system, comprising: a
chlorine dioxide (ClO2) fumigant activating area, optionally, a by-pass flow area, a neutralizing area; a first variable speed air blower in
direct fluid communication with the CIO2 fumigant activating area, the by-pass flow area and the neutralizing area; a valve system for
dedicating air flow from the blower to one or more of the areas, wherein the activating area comprises an activation cup configured to
receive reagents for in situ generation of CIO2 fumigant, said activation cup being permeable to air and substantially impermeable to
water and reaction byproducts, further wherein the activation cup is suspended in the activation area such that air flowing from the first
variable speed air blower into the activation area flows through and around the activation cup such that generated ClO2 fumigant passes
out of the activation cup with the air flow while water and reaction by-products remain in the activation cup. However, this shared
technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by Regits.

Regits discloses a decontamination system (para [0033]), comprising:

a chlorine dioxide (ClO2) fumigant activating area (Figs. 1A, 15; para [0033]), gas tight tent, 1502.),

optionally, a by-pass flow area (Figs. 1A, 1B; para [0033], [0038], [0043], gas conduit, 109, splits to scrubber, 333, or to CIO2
generation, 444.),

a neutralizing area (Fig. 1A; para [0041], [0042), assembly, 207, dispenses neutralizing chemical.);

a first variable speed air blower in direct fluid communication with the CIO2 fumigant activating area, the by-pass flow area and the
neutralizing area (Fig. 1A; para [0038], [0039), recirculation blower, 401... higher air flow than CIO2 blower, 444.);

a valve system for dedicating air flow from the blower to one or more of the areas (Fig. 1A; para [0039), valve check, 402.),

wherein the activating area comprises an activation cup configured to receive reagents for in situ generation of CIO2 fumigant, said
activation cup being permeable to air and substantially impermeable to water and reaction byproducts (Figs. 1A, 2, 15; para [0032),
[0038]-{0041), dispensing assembly, 222, top assembly, 207, bowl, 208, CIO2 supply duct, 108, sparge tubing, 212, return duct, 109,
conduit to mini decontamination system conduit, 2345, comprising a chemical scrubbers, 333... dispensing assembly holds H20, 209,
and sparging exit holes, 210, to deliver ClO2 to the enclosed sealed space, 100.), further wherein the activation cup is suspended in the
activation area such that air flowing from the first variable speed air blower into the activation area flows through and around the
activation cup such that generated CIO2 fumigant passes out of the activation cup with the air flow while water and reaction by-products
remain in the activation cup (Figs. 1A, 2; para [0039]-[0041}, top assembly, 207, comprising bottom bowl, 208, within dispensing
assembly, 222, and sparging tube, 212, submerged within H20, 209, to deliver ClO2 to the enclosed sealed space, 100.).

The only feature shared by Groups Il and V that would otherwise unify the groups is a neutralization space, comprising: air blower and
air blowing speed; UV treatment station for treating air; degrading CIO2; a treatment station comprising a reservoir of liquid neutralizing
solution and diffusion plates; capture and return solution to the reservoir with a treatment station comprising a humidification filter that
permits the substantially neutralized air to pass through the filter and into a treatment area comprising coated zeolite. However, this
shared technical feature does not represent a contribution over prior art, because the shared technical feature is obvious over Regits, in
view of US 2013/0101477 A1 to Both, et al. (hereinafter ‘Both').

Regits discloses a neutralization space (Figs. 1A; para [0032], [0038]-[0041), mini decontamination system, 2345, comprising a chemical
scrubbers, 333.), comprising:

air blower and air blowing speed (Fig. 1A; para [0038], {0039), recirculation blower, 401... higher air flow than CIO2 blower, 444.),
degrading CIO2 (para [0030], decontamination with chlorine dioxide.);

a treatment station comprising a reservoir of liquid neutralizing solution and diffusion plates (Figs. 1A, 2; para [0032], [0038})-[0041),
dispensing assembly, 222, having top assembly, 207, bowl, 208, comprising water, 209, and neutralizing chemicals... wherein the bowl,
208, is illustrated with diffusion plates adjacent sparge tube, 212.);

capture and return solution to the reservoir with a treatment station comprising a filter that permits the substantially neutralized air to
pass through the filter and into a treatment area (para [0032], [0034), [0043], mini decontamination system conduit, 2345 to a chemical
scrubbers, 333, comprising filter, 301.);

but does not specifically disclose a humidification filter and said treatment area comprising coated zeolite.

However, regarding the humidification filter, Regits discloses a humidity source (para [0045]) and filtering with charcoal (para [0043]). To
a person of ordinary skill in the art, it would have been obvious to filter humidification in order to optimize the filtering of air for
reintroduction into the decontamination treatment system.

Further regarding the coated zeolite, Both further discloses a filter comprising coated zeolite (para [0003], [0053], [0054]). To a person of
ordinary skill in the art, it would have been obvious to substitute the filter as taught by Both for use in the humidification filter as in Regits
in order to remove airborne contaminates (Both: para [0002]), because Regits and Both are directed towards air filters comprising
charcoal for use with humidity (Both: para [0001), [0053], {0161]).

-- Please See Supplemental Box --
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Continued from Box No. lil, Observations where unity of invention is lacking,

The only feature shared by Groups IV and V that would otherwise unify the groups is CIO2 and other toxic gaseous by-products.
However, this shared technical feature does not represent a contribution over prior art, because the shared technical feature is
anticipated by Regits. Regits discloses CIO2 and other toxic gaseous by-products (para [0006], [0035], [0205], chlorine dioxide for
decontamination of contaminated items such as animal devices, incubators, bio-reactors, computer equipment, etc.).

The only feature shared by Groups Il and V that would otherwise unify the groups is a seal. However, this shared technical feature does
not represent a contribution over prior art, because the shared technical feature is anticipated by Regits. Regits discloses a seal (para
{0008}, [0029]).

As the technical features were known in the art at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups.

Groups [, II, I, IV and V therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical
feature.

Form PCT/ISA/210 (extra sheet) (January 2015)
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