1 | NDI VI DUAL VENTI LATED CAG NG SYSTEM Field of the Invention [0001] The
present invention relates generally to caging systens for housing snall

| aboratory animals and, nore particularly, to a mcro-safe individual
ventil ated cagi ng system that provi dﬁs an airtight and stabl e environnent
free fromcross-contam nati on. Background of the Invention [0002] Snall

| aboratory animals such as mce and rats are usually housed within a
portabl e cage for t INDEUIDUALeWENTILATERIGAGING SYSTHEMs. Convent i onal

ani mal cages for maintaining animals are well known in the art. For
exanple, U S. Pat. 4,640,228 discloses a "shoebox" transparent cage that

consi sts of a cage body for begdidstthPenviitioh! S, a lid with an air filter
for reducing contam nation, and a wire bar |id for dispensing food and
water. However, the cage is susceptible to contam nation, and the filter

is so e siz that it. can. aon preve | ar p .Gl
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[ 0003] jab6¥a6ky beitia® el mowd partiewlaily,ab lagsicensdfaindiddidlivehtiated sayiap gystem
expensive. In order to nake |aboratory animals nore accessible and

af f or dtabl provides arsaiighh andstallp én@rwnbﬁé@fre@oprow@ﬁt%ew% ntil at ed

systens. For exanple, US 2005/0061256 Al discloses an animal isolation and
caging systemwithin a ventilated rack. The rack includes one air exhaust

pl enum and canopi es for venBackgtoundaf thémveaties. I n addition, a filter top
is provided for each cage, where the filter top provides a filter retainer
having a filter top retainer wall designed to be in contact with the
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space whi ch € cage eates a zone of negative pressure. However, the
cage péselé cagefornh comaviaee af handlary obdriioalst r €enesmiiondranimel cagen fathey
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cage V“‘éh%%@o%’*l&n%ﬁa‘}éﬁ chfe RLPYIREtd &8 C88BbARHr bedding the animals, a lid with an
air filter for reducing contamination, and a wire bar lid for dispensing food and water.
However, the cage is susceptible to contamination, and the filter is so large sized that it can
only prevent large particles from communicating between the interior of cage and the external
environment.
[0003] Construction of fully controlled animal facilities is very expensive. In order to
make laboratory animals more accessible and affordable to researchers, there are provided
open rack ventilated systems. For example, US 2005/0061256 Al discloses an animal
isolation and caging system within a ventilated rack. The rack includes one air exhaust
plenum and canopies for ventilation of the cages. In addition, a filter top is provided for each
cage, where the filter top provides a filter retainer having a filter top retainer wall designed to
be in contact with the canopy forming an enclosed space so configured as to create an
enclosed space from which the cage creates a zone of negative pressure. However, the cage
itself does not provide a contamination-free environment when they are removed from the
rack.
[o004] Tn many circumstances, open rack systems are disposed in less air-controlled

environment; it requires each animal cage within the racks to provide the required



2 mcroenvironnent for the animals housed therein. The encl osure of the

ani mal cage should be so designed as to provide adequate air change,
constant tenperature, and humdity paranmeters that will not affect the

ani mal normal physiol ogi cal and behavjor needs. The primary factors of
concern in the mcroenvironnent include air change rate, tenperature and
hum dity conditions, carbon dioxide and ammonia levels, vibration and
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[ 0009] Anot her objectives of the present vention is tq provide
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Cross-c¢ AnThatl on and vice versa . [001 f I'n one aspect of the present

i nvent dodtiproiniverof thesregracohi rdudtsa gaseous supply and exhaust system for being
used in an airtight animal cage, said gaseous supply and exhaust system
conprising: a gaseous supply neans that can be renovably connected to an
air supplier, wherein the gaseous supply nmeans enables the desired air
conposition supply from

Summary of the Invention

[0007] Therefore, one objective of the present invention is to provide a micro-safe
individual ventilation caging system that protects and ensures a safe and stable environment
for research animals.

[0008] Another objective of the present invention is to provide a micro-safe individual
ventilation caging system that protects the animals from cross-contamination as a result of
dynamic conditions.

[0009] ~ Another objectives of the present invention is to provide a micro-safe
individual ventilation caging system that reduces the chances of allergy development in the
researches and the risk of animal to human cross-contamination and vice versa.

[0010] In one aspect of the present invention, there is provided a gaseous supply and
exhaust system for being used in an airtight animal cage, said gaseous supply and exhaust
system comprising: a gaseous supply means that can be removably connected to an air
supplier, wherein the gaseous supply means enables the desired air composition supply from

the air supply to diffuse into the airtight animal cage; and a gaseous exhaust means that can be



the air supply to diffuse into the airtight animal cage; and a gaseous
exhaust neans that can be 3 renovably connected to an exhaust vacuum
wherei n the gaseous exhaust neans enables the exhausted air fromthe
airtight aninmal cage to be renoved by_diffusion; thereby the gaseous
supply and exhaust system enables a uder to adj ust and control the air
conposition and pressure within the airtight aninmal cage. In one
enbodiremovaldf comectpasto amsexhaysp vycuang whexdinube gasgetseerhatsiencgas evabdessthppl y
means conprises.. a first. filter nodul e dispos Lthin the  aprtight aninma
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conpr 'ssagglyaéhd BRiRfust 8)48m Aableh laClisel 1Y @HjusfARd Rofitbthel AY @bmpydiRELIaRdt he
i nner layér and the outer |layer hold the filter layer in place; and
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exhaust ‘neans conprises: a second filter nodule disposed within the
ai rt i gpluraiity whkhroage passed ell@vingtthe airiftane thevaid sippliea e diffuse dyloi thelejrtight
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bacteria with a size of larger than the filter size from entering into the cage interior. In yet still
another embodiment of the gaseous supply and exhaust system, the first filter module is
removable from the first connector.
[0011] In another embodiment of the gaseous supply and exhaust system, the gaseous
exhaust means comprises: a second filter module disposed within the airtight animal cage;
wherein the filter module having a cylindrical configuration comprises an inner layer, a filter
layer, and a outer layer; wherein the inner layer and the outer layer hold the filter layer in
place; and wherein the end of the second filter module facing the cage interior is closed so that
the exhaust from the cage must pass through the filter layer before it is removed by the
exhaust vacuum; and a second connector with two ends opposite to each other; wherein one
end connects to the exhaust vacuum, and the other end integrally connects to the second filter
module; and wherein the connector has an internal channel that enables the exhaust from the

cage interior to flow into the exhaust vacuum. In another embodiment of the gaseous supply




t he exhaust fromthe cage nust pass through the filter |layer before it is
renoved by the exhaust vacuum and a second connector with two ends
opposite to each other; wherein one end connects to the exhaust vacuum

and the other end integrally connects,to the second filter nodule; and
wherein the connector has an internal channel that enables the exhaust from
the cage interior to flowinto the exhaust vacuum |n another enbodi nent
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| ayer. I n anot her a t of the present invention, there is provided
an ani smdotle supéace Hating therrpgé seerica and gandsbey surface fiaadeg thediltsndaysr saribpiethe

animals; ,a.lid disposed . an th 0 t cage body so as to form an
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connecyigsbsed Qvifhin ehehaiimhl ¥aeWepesvidiag R:@r?ﬂ?«ﬂlﬁblleeait kenditbaws/itath theranfmadm t he
ani mal cage by diffusion; )
cage; wherein the gaseous supply and exhaust system comprises: a gaseous supply means that
can be removably connected to an air supplier so as to enable a desired air composition supply
to diffuse into the animal cage; and a gaseous exhaust means that can be removably connected
to an exhaust vacuum so as to remove the exhausted air from the animal cage by diffusion;
thereby the gaseous supply and exhaust system enables a user to adjust and control the air
composition and pressure within the animal cage.
[0013] In one embodiment, the animal cage further comprises a wire mesh bar for
holding water bottle and feedstuff; wherein the wire mesh bar is disposed between the cage
body and the lid. In another embodiment of the animal cage, the top edge of the cage body
has a vertical tip and an inner recess formed by bending outwardly of the top edge; and

wherein the bottom edge of the lid has a U-shaped tip to accommodate the vertical tip of the
tope edge of the cage body. In another further embodiment of the animal cage, the cage body



thereby the gaseous supply and exhaust system enables a user to adjust and
control the air conposition and pressure wthin the animal cage. [0013] In
one enbodi nent, the aninal cage further conprises a wire nesh bar for

hol di ng water bottle and feedstuff; erein the wire nesh bar is disposed
bet ween the cage body and the lid. In another enbodi nent of the ani nal
cage, the top edge of the cage body has a vertical tip and an inner recess
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[0015] In another embodiment of the animal cage, the gaseous exhaust means
comprises: a second filter module disposed within the animal cage; wherein the filter module
having a cylindrical configuration comprises an inner layer, a filter layer, and a outer layer;
wherein the inner layer and the outer layer hold the filter layer in place; and wherein the end of
the second filter module facing the cage interior is closed so that the exhaust from the cage
must diffuse through the filter layer before it is removed by the exhaust vacuum; and a second
connector with two ends opposite to each other; wherein one end connects to the exhaust
vacuum, and the other end integrally connects to the second filter module; and wherein the
connector has an internal channel that enables the exhaust from the cage interior to flow into
the exhaust vacuum. In yet another embodiment of the animal cage, the inner layer and the
outer layer of the second filter module are made of plastics and have a plurality of through-
passes allowing the exhaust air from the animal cage to diffuse into the exhaust vacuum. In
yet still another embodiment of the animal cage, the filter has a size =<0.lum; thereby the

second filter module will prevent any particles with a size of larger than the filter size from



having a cylindrical configuration conprises an inner |ayer, a filter

| ayer, and a outer l|layer; wherein the inner |ayer and the outer |ayer hold
the filter layer in place; and wherein the end of the second filter nodule
facing the cage interior is closed so_.that the exhaust fromthe cage nust
di ffuse through the filter |ayer befofe it is rempved by the exhaust

vacuunt and a second connector with two ends opposite to each other;
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Brief Description of the Drawings

[0018] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like elements.
[0019] FIG 1 is an exploded view of the micro-safe individual ventilated animal cage
in accordance with one embodiment of the present invention.

[0020] FIG 2 is a longitudinal cross-section view of the micro-safe individual

ventilated animal cage as shown in FIG 1.
[0021] FIG 3 is a perpendicular cross-section view of the filter module in accordance

with one embodiment of the present invention.

Detailed Description of the Invention




[0017] The above and ot her objectives and advantages of the invention wll
become apparent fromthe follow ng detailed description of preferred
enbodi ments thereof in connection with the acconpanying draw ngs. Brief
Description of the Drawings [0018] Preferred enbodi ments according to the
present invention will now be descriﬁed with reference to the Figures, in
which |ike reference nunerals denote |like elenents. [0019] FIG1 is an
expl oded view of the mcro-safe individual ventilated animl cage in
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advantages over t prior art. shown 1 n , the animal cage
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r esear QI 1OsHTef&RES laTeélof?dH%‘é‘g’ C[Iﬁd%l]“’fgrﬁeég%réi@ém T%BO%SS rises a floor 11,

a surr@gstdi ng vethe dgeaay 10 SomPHEG PN 11, a surrounding wall 12 that is integrally
extending substantially vertically from the edges of the floor to form a space where the
animals are housed, and a top edge 13 that is an integral extension of the surrounding wall 12.
In one embodiment, the top edge 13 has an inner recess formed by bending the tip of the wall
horizontally and outwardly, and a vertical tip; where the inner recess will provide support for
the wire mesh bar 20, and the vertical tip will insert into the bottom edge of the lid.

[0026] The wire mesh bar 20 comprises a flat portion 21, a dented portion 22, and a
solid edge 23. In one embodiment, the wire mesh bar 20 is made of stainless steel so that the
wire mesh bar is free of animal bites and autoclavable. The flat portion 21 may provide
support for the gaseous supply and exhaust system discussed hereinafter. The dented portion
will hold the water bottle 24 and feedstuff. The solid edge will enable the bar to be supported
by the inner recess of the cage body.

[0027] The lid 30 comprises a top surface 31, a surrounding wall 32 that is integrally
extending substantially vertically from the peripheral edge of the top surface to form a space
for disposing the gaseous supply and exhaust system discussed hereinafter, a bottom edge 33
that is an integral extension of the surrounding wall 32. In one embodiment, as shown in

detail in FIG 2, the bottom edge 33 has a vertical U-shaped tip, and an inner recess for



extendi ng substantially vertically fromthe edges of the floor to forma
space where the animals are housed, and a top edge 13 that is an integral
extension of the surrounding wall 12. In one enbodiment, the top edge 13
has an inner recess fornmed by bending,the tip of the wall horizontally and
outwardly, and a vertical tip; where ?he inner recess will provide support
for the wire mesh bar 20, and the vertical tip will insert into the bottom
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the gaseous supply and exhaust system di scussed hereinafter. The dented
porti onirtightl | hold the water bottle 24 and feedstuff. The solid edge will
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means removably connected to an exhaust vacuum so as to remove the exhausted air from the
airtight animal cage by diffusion; thereby the gaseous supply and exhaust system enables a
user to adjust and control the air composition and pressure within the airtight animal cage.
The air supplier and exhaust vacuum are not shown in the drawings; they can be used to
control the air pressures and other parameters including composition and humidity within each
cage.

[0031] Now referring to FIGs 1-3, in one embodiment, the gaseous supply and exhaust
system 34 comprises two filter modules 36, where each filter module has a connector 35. The
connectors 35 have two ends opposite to each other; wherein one end connects to the air
supplier or the exhaust vacuum, and the other end integrally connects to the filter modules.
The connectors 35 have an internal channel that enables the air to flow into/out the airtight
animal cage. In one embodiment, the filter modules are removable from the connectors.

[0032] In one embodiment, the filter modules have a cylindrical configuration. Of

course, other configurations may be used in making the filter modules. As shown in FIG 3 in



for an airtight interior by the outside protrusions. Renovable clanps for
such purposes are well known in the art. [0030] Now nore details of the
gaseous supply and exhaust system 34 are provided. In one aspect of the
present invention, the gaseous supply and exhaust system 34 conprises a
gaseous supply neans that can be reanany connected to an air supplier so
as to allow a desired air conposition supply to diffuse into the airtight
ani mal tll@agmss-aMOa vgeyg ébmﬁltmdnsl@s 36reamsrl$eeamva¢11 lgyes Sonee fikter kaperatbbexhaust
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the airti
revecmtlarge pn?hcles from getting into the cage interior, resulting in less or zero bacteria

counts. The small sized filters can also prevent large particles generated within the cage
interior from escaping into the external environment, resulting in reduction of cross-
contamination and allergy development. Furthermore, the small sized filters only allow the air
to diffuse into/out of the cage interior so that the animals will have a dynamic condition
without air disturbance. It would be specially advantageous when certain researches require
very stable and quiet microenvironment for animals.

[0034] In one embodiment, the filter layer 36b has a size =<0.1lum. The filters will
prevent any particles including bacteria with a size of larger than the filter size from entering
into or escaping from the cage interior.

[0035] The filter layer 36b can be any polymer that has the suitable capacity of
holding dirt and the suitable size for filtration. In one embodiment, the filter layer 36b is
made of polypropylene, polyester, or HEPA. In addition, the filter layer 36b may be
comprised of more than one layer. For example, one polymer layer may be added onto

another polymer layer to form a composite filter. Furthermore, the filter layer may have



cage. It is to be appreciated that any air through-passes can be enployed
in the supporting layers to allowthe air to diffuse into the cage. The
filter nmodul es are autoclavable. [0033] As discussed above, the current
filters used in aninal cages have Iar1 e sizes. Usually, the sizes are >5
mcrons. In that case, the large sized filters not only fail to capture
particles including bacteria with sizes smaller than 5 microns, but also
cause differegit senfigvaativms. ot kkamplpethe &idfer layeemap hape vaveferm lgenfiguratin for s

through the filters o fast. In.order to.provide a re saf bl
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The reduction of the sizes of the filters results in nultiple advantages.
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the cage and filter out any contaminants before throwing the air back to the room to minimize
any potential human to animal or animal to human cross-contamination issues.
[0038] In addition, with the treatment of exhaust air and trapping of dust and dander
generated by the animals, it reduces risk of allergies development by the researchers in an
animal laboratory.
[0039] The critical advantage of the micro-safe system is that the system considers
dynamic conditions. A dynamic condition refers to situation where cage is removed from the
racks. In addition, the air regulation/control system can alter the air pressures within each
cage according to research requirements. For example, the cage can be set to atmosphere
pressures in most of the situations. When a SPF grade animal is housed, the cage may require
a positive pressure. When a research involves some transmittable virus, the cage can be set to
a negative pressure.
[0040] The high efficiency particle filter that is fitted into an airtight cage will remove

of particles >= 0.1 micron in size thus reducing the bacteria level within the



present invention as long as the filters are not allergic to the housed
animals. [0036] In one enbodinent, the filter nodul es 36 further conprise a
dust collecting layer 36d. Wen the filter nodul es are used for a

prol onged period, nmany dust partlcles will be deposited on the surfaces of
the filter layers or trapped within tHe filte | ayers; such particles wll
fall back into the cage interior when the cage is quickly renoved or
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surface Ia0|ng the cage interior and a neshed surface facing the filter

| ayer ¥§'YAat the meshed surface will collect the dust falling off the

filterjobsayer. [093fHe BRerf @1ding ispéRalBd&idnedity iadhiale YaTowW haloelly apids®l cage
has been described using _a special filtration technique that is placing
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the c alT&%%glagHggx?lqeg[xJa'l gﬁda e%\évi%artl cle filters will provide clean air

into e cage any ‘contam nants before throwing the air back

to thegooapm t o rd)rihgifders wtmtaesmhnahttdmaﬁdsn that will erehte@rlek’nhareds digAhuman
cross-contam nation issues. [0038] In addition, with the treatnent of
exhausouad fevelad trappi ng of dust and dander generated by the animals, it
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atnDsphere pressures 1 n nost e slituatl When a SPF grade animal is
housednteried fittage nmay require a positive pressure. \Wen a research invol ves
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[0047] 7) Different species of animal of different grade can be placed into one single
rack because of elimination of cross-contamination.
[0048] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the invention
scope is not so limited. Alternative embodiments of the present invention will become
apparent to those having ordinary skill in the art to which the present invention pertains. Such
alternate embodiments are considered to be encompassed within the spirit and scope of the
present invention. Accordingly, the scope of the present invention is described by the

appended claims and is supported by the foregoing description.



of particles >= 0.1 mcron in size thus reducing the bacteria |evel wthin
the 11 mcroenvironnment. The airtight enclosure will prevent any outside
contam nants fromcomng in contact with the research aninal. The benefits
are sunmarized as follows: [0041] 1) Wth a 0.1 umfilter on both supply
and exhaust of the cage, the ani nal 1 croenvironnent can achieve a 0 count
for particle above 0.1 um resulting in zero count of bacteria; [0042] 2)
The filter holding is specially designed to achieve a flow velocity of |ess
than 0.04m's. This will provide a stable condition that will not disturb
and affect the research animl nor M3hysi ol ogi cal and behavi or; [0043]
3) The filters as acts as a sound attenuation that will create a | ess than
55 db(A) sound |level; [0044] 4) The 0.lumand filters between the supply
and exWhatss claimebisj unction with an airtight enclosure, will allow a germ
free grade type of animal to be able to use the rack as hol ding equi pnent;
[0045] 5) There is no need for any special transportation treatnent as the
cages has A Raiondlsupply tad %khaﬁ@@éb@len@fofﬁb‘&nfﬁ@ﬁ ihidntagight aniimahteg, said
cross-contam nation issue resulting from dynam c conditions and even
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Accordingly, the scope of the present invention is described by the
be removed by diffusion;

thereby the gaseous supply and exhaust system enables a user to adjust and cqntrol the

air composition and pressure within the airtight animal cage.

2. The gaseous supply and exhaust system of claim 1, wherein the gaseous supply means
comprises:

a first filter module disposed within the airtight animal cage; wherein the first filter
module having a cylindrical configuration comprises an inner layer, a filter layer, and a outer
layer; wherein the inner layer and the outer layer hold the filter layer in place; and wherein the
end of the first filter module facing the cage interior is closed so that the incoming air has to
diffuse through the filter layer to reach the cage interior; and

a first connector with two ends opposite to each other; wherein one end connects to the
air supplier, and the other end integrally connects to the first filter module; and wherein the

connector has an internal channel that enables the air from the air supplier to flow into the first

filter module.



appended clains and is supported by the foregoing description. 12 d ains
What is clainmed is: 1. A gaseous supply and exhaust system for being used
in an airtight aninmal cage, said gaseous supply and exhaust system
conprising: a gaseous supply nmeans that can be renovably connected to an
air supplier, wherein the gaseous supply nmeans enables the desired air
conposition supply fromthe air supply to diffuse into the airtight aninal
cage; And d'pagmens sphbuatd eshanst sybta cfaclaine 21 eiereabthe inoemley¢remhdttbe an

exhaust v cuu gaseo xhaust ans enabl h t ed
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air conposition and pressure within the airtight animal” cage. 2. The
gaseous supply and exhaust systen1of claim1, wherein the gaseous supply

means o] ses: a first dj spased wi.t hi he ai ht ani nmal
Cage: “hiner ol i Ao BiBE ontcxhin, Rt ShRRG: Fhedfi Mkt b Sabesc T on
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i nner | ayer and the outer |ayer hold he fil | ayer in place; and wherein

the esirk offlangerethan thetfilfer Bltzeifronb@mrelgﬂatﬂ thgcag«?entﬁage interior is closed so
that the incomng air has to diffuse through the filter layer to reach the
cage interior; and a first connector with two ends opposite to each ot her;

wher ei 3) onerwghsm %@ dnd dxheust 3y stepupRldigr2, videihhRe Gididiteenmbduletiegr al ly
connects to the first filter nodul e; and wherein the connector has an

i nt er rgmorsde flem thp first epasckos. the air fromthe air supplier to flowinto
the first filter nodule. 13 3. The gaseous supply and exhaust system of
claim2, wherein the inner |ayer and the

6. The gaseous supply and exhaust system of claim 1, wherein the gaseous exhaust means

comprises:

a second filter module disposed within the airtight animal cage; wherein the filter
module having a cylindrical configuration comprises an inner layer, a filter layer, and a outer
layer; wherein the inner layer and the outer layer hold the filter layer in place; and wherein the
end of the second filter module facing the cage interior is closed so that the exhaust from the
cage must pass through the filter layer before it is removed by the exhaust vacuum; and

a second connector with two ends opposite to each other; wherein one end connects to
the exhaust vacuum, and the other end integrally connects to the second filter module; and
wherein the connector has an internal channel that enables the exhaust from the cage interior

to flow into the exhaust vacuum.

7. The gaseous supply and exhaust system of claim 6, wherein the second filter module is

removable from the second connector.

8. The gaseous supply and exhaust system of claim 6, wherein the inner layer and the
outer layer of the second filter module are made of plastics and have a plurality of through-

passes allowing the air from the air supplier diffuse into the airtight animal cage.




outer |layer of the first filter nodule are made of plastics and have a
plurality of through-passes allowng the air fromthe air supplier to
diffuse into the airtight aninmal cage. 4. The gaseous supply and exhaust
systemof claim2, wherein the filter, layer has a size =<0 1 um thereby
the first filter nodule will prevent any particles including bacteria with
a size of larger than the filter size fromentering into the cage
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wherein the filter nodule having a cylindrical configuration conprises an
inner layer, a filter layer, and a outer |ayer; wherein the inner |ayer
and t outer layer hold the filter |lay [: I . | end of
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and t t her i grally connects to the second filter nodul e; and
V\hereihtﬁet(:aﬁgcggﬁﬁgl tl%;re?'has an internal channel that enables the exhaust from
the cage interior to flowinto the exhaust vacuum 7. The gaseous supply
and exhaust system of claim6, wherein thme ond filter, nodyle.is
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passeslagél owhatghd mesteidrsuffacnwilhollactrths dygpifilbng off flfeulerilaies t he airti ght

ani mal cage. 14 9. The gaseous supply and exhaust system of claim7,
wherein the filter layer has a size =<0.1 urn; thereby the second filter

modul e; i |1 ARra%eN T 8YorRRide! es with a size of larger than the filter
si ze fr'om escapl ng 1? om t’he cage interior.

a cage body for flooring one or more animals;

a lid disposed on the top of the cage body so as to form an enclosure with the cage
body; and

a gaseous supply and exhaust system disposed within the animal cage for providing
controllable air conditions within the animal cage; wherein the gaseous supply and exhaust
system comprises:

a gaseous supply means that can be removably connected to an air supplier so as to
enable a desired air composition supply to diffuse into the animal cage; and

a gaseous exhaust means that can be removably connected to an exhaust vacuum so as
to remove the exhausted air from the animal cage by diffusion;

thereby the gaseous supply and exhaust system enables a user to adjust and control the

air composition and pressure within the animal cage.

13.  The animal cage of claim 12, further comprises a wire mesh bar for holding water

bottle and feedstuff; wherein the wire mesh bar is disposed between the cage body and the lid.



10. The gaseous supply and exhaust system of claim7, wherein the second
filter nodule further conprises a dust collecting |layer that is disposed
distantly fromthe outer |ayer; thereby, when the cage is disturbed, any
dust falling fromthe filter layer wi |l be collected by the dust
collecting layer. 11. The gaseous supply and exhaust system of claim 10,
wherein the dust collecting |ayer conprises a snooth surface facing the
cage i ht er i Bire aumabcageifethimul2t awhercirathierigp tétge ¢fi the eage balydras sovettivat tip he

meshed surface will collect .the dust falli off the filter .layer. 12. An
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di sposgfie @R tHeR1 LR VishihA fRGCERIMERe AR JeRtidaPEifloR theabpd ét?ércﬁ th dalget he
cage body; and a gaseous supply and exhaust system di sposed within the

ani mal baslige for providing controllable air conditions wthin the animal
cage; wherein the gaseous supply and exhaust system conprises: a gaseous
supply neans that can be renovably connected to an air supplier so as to

enabl e;s dephd 8mal fage QFRREh IYORhedRIthY cige KbdhffugReri cohpriséien abbemlaskage;

and am%as_equs exhaust neans that can be renpvably connected to, an exhaust
vacuunthgbisarserted insidethe U-plapest Haue eesrest airtighhceswhen gl cagg jedpynd the

di ffusfi&)%; cio@g eby the gaseous supply and exhaust system enables a user to
adj ust afnd CoRtrol the air conposition and pressure within the animal

cage. 13. The animl cage of claim 12, further conprises a wire nmesh bar
for holding water bottle and feedstuff; wherein the wire nesh bar is

di spostd belhparmalheage o elappdy, wWhraeipfke gasgoussypply meprs CYRPHLES: cage of claim

12, wherein, tglp ﬁl%p e chsﬁ,\%rﬁ aﬁ?ﬁ% %@?%ém@?gag%' Vilehdife ?le V\ﬁfspﬁlt@lnﬂloaﬁ‘lei nner

recess forne endi ng ou top edge; an erein the bottom
edge ohavitiea lcylindrival sonfigiatpadconpistoantmentaydataefiktdrdayer andcabuter payef; t he
tope e\(zjv eereiOn]c thé ?n%e? ﬂ%gr antc)lqthg outer layer hold the filter layer in place; and wherein the end of
the first filter module facing the cage interior is closed so that the incoming air has to diffuse
through the filter layer to reach the cage interior; and
a first connector with two ends opposite to each other; wherein one end connects to the
| air supplier, and the other end integrally connects to the first filter module; and wherein the
connector has an internal channel that enables the air from the air supplier to flow into the first

filter module.

17.  The animal cage of claim 16, wherein the inner layer and the outer layer of the first
filter module are made of plastics and have a plurality of through-passes allowing the air from

the air supplier to diffuse into the animal cage.

18.  The animal cage of claim 16, wherein the filter layer has a size =<0.1um; thereby the
first filter module will prevent any particles including bacteria with a size of larger than the

filter size from entering into the cage interior.

19.  The animal cage of claim 12, wherein the gaseous exhaust means comprises:



15. The animal cage of claim 14, wherein the cage body further conprises a
rubber gasket that is inserted inside the U-shaped tip to assure an
airtight cage when the cage body and the |id are closed. 16. The ani nal
cage of claim 12, wherein the gaseous, supply nmeans conprises: a first
filter nodul e di sposed within the ani Hal cage; wherein the first filter
nodul e having a cylindrical configuration conprises an inner |ayer, a
filter |ayersecand fidteomasiuld digposed wilteinethe aniveali qageyr whergir thenf@lterhaodie er

| ayer .hold the.filter l.ayer. in place; and erei he end of the first
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first connector with two ends opposite to each other; wherein one end
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outer |layer of the first. filter podule are nmade of plas%ics and have a
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pr evenp fivyingatheieghast vavalmdi ng bacteria with a size of larger than the
filter size fromentering into the cage interior. 19. The ani mal cage of
claim 12, wherein the gaseous exhaust neans conprises: 16 a second filter

modul S’Zdjl Sp?l’?eeﬁ}lmaféy B of RBiANO Rheci0Ge iR TS EParld Be bulel $lycBeih8econavi ng a
rical con §

cylin onfrguration conprises an inner "layer, a filter layer, and a
out er filgranodulevireneide dftpdastionand havgerplamntity dfshwugkpassay ellowisigdhg exhapst| ¢ er

| ayer i.n_place; and wherein the end of the second filter nodule facing the
cage |#t Bppgpe pai %&Oggﬁlsﬁﬁtoﬁ%e’@’ﬁﬁﬁ’g‘fuum‘omthe cage nust diffuse
through the filter layer before it is renoved by the exhaust vacuum and a

second connector with two ends oEposite to each other; wherein one end
connec2k t oThe animal cage of claim 19, wherein the filter has a size =<0. Tum; thereby the second

filter module will prevent any particles with a size of larger than the filter size from escaping

from the cage interior.

22.  The animal cage of claim 19, wherein the second filter module further comprises a dust
collecting layer that is disposed distantly from the outer layer; thereby, when the cage is

disturbed, any dust falling from the filter layer will be collected by the dust collecting layer.

23.  The animal cage of claim 21, wherein the dust collecting layer comprises a smooth
surface facing the cage interior and a meshed surface facing the filter layer so that the meshed

surface will collect the dust falling off the filter layer.

24. A filter module for allowing air to diffuse through, said filter module comprises:
an inner layer;

a filter layer; and

a outer layer; wherein the inner layer and the outer layer hold the filter layer in place;



t he exhaust vacuum and the other end integrally connects to the second
filter nodule; and wherein the connector has an internal channel that
enabl es the exhaust fromthe cage interior to flowinto the exhaust
vacuum 20. The ani mal cage of cIainH%9, wherein the inner |ayer and the
outer layer of the second filter nodule are nade of plastics and have a
plurality of through-passes allowi ng the exhaust air fromthe animal cage
to di ffuse whkreint the félxdrehasta siae Fsid 1vdd;. theteby ahe filter cagimnlowild | aévent any
wherein the filter h a size =<0 lum_.thereb he co fi]Jter nodul e
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escaping fromthe cage interior. 22. The animal cage of claim 19, wherein

the second filter nodule further conprises a dust collecting layer that is
di spos¥d di Bieafltdrynéduderof ¢leinp24.evhdreipghe inmaelageryandithe auteh btyengye masle of

di sturhed, any, dust .fal.|i fromthe filt.er layer will .be collected by the
dust c@?ﬁqﬁéﬁ%ﬂe&}é}‘{ai@f&%ﬁ&g R altoéﬂgg S’Ir%clp%ﬁs 948 \iherei n the dust
collecting layer conprises a snooth surface facing the cage interior and a
meshed surface facing the filter layer so that the meshed surface wll

col | ec26.t helkpfiterfragdulenef cdaim 24q avherein the filigy moduleds aytoglayabld nodul e f or
allowing air to diffuse through, said filter nodule conprises: an inner

| ayer; a filter layer; and a outer |ayer; wherein the inner layer and the
outer layer hold the filter layer in place; 17 wherein the filter has a
size =<O 1 um thereby the filter nodule will prevent any particles with a
size of larger than the filter size from passing through the filter nodule.
25. The filter nodule of claim24, wherein the inner |ayer and the outer

| ayer are made of plastics and have a plurality of through-passes allow ng
air to pass through. 26. The filter nodule of claim 24, wherein the filter
nodul e i s autocl avabl e.



