| 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 provides 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 the conveni ence of handling of animals. Conventional

ani mal cages for mai [l i i3 the art. For
exanple, U S. Pat. 4,1%5139%&‘?2@@%%%%5&gﬁgggwﬁrhgnsparent cage t hat
consists of a cage body for bedding the aninmals, a lid with an air filter
for reducing contam nation, and_.a w.re bar |id for dispensing food and
wat er. However, the cage is sﬂg‘g@rﬁ’ﬁl}ﬂ@vf’&‘%‘ont am nation, and the filter
is so large sized that it can only prevent large particles from

communi cati ng between the interior of cage and the external. environnent.
[0003] CBAM ruct | dhe preseril inyergigntelates gencasinig) caging; systems ot hougag gmall

expensi v R Earki i@hishm ks £R&5ibInG e
af f or dabﬁgo%{grfgengrgéls %ﬁdér S, ?ﬁg?ggg}?g&%%g\%?gﬁlﬁé%&y grgk_ vent@ i Fat ed

syst ens. thEggroesamplaitighiSnd gasl¢ eodasentdieediostirosseonamingiPiral i sol ati on and
caging systemwithin a ventilated rack. The rack includes one air exhaust

pl enum and canopies for ventilation of the cages. In addition, a filter top
is provided for each cage, Baekgotinkoftheflmventiop provides a filter retainer
having a filter top retainer wall designed to be in contact with the
canopy form ng an encl osed space so configured as to create an encl osed

space frggpaphi ch t%llclag(ﬁat@geaﬁiﬁﬁls&uzlﬁ)@enﬁée Aeigats are uprallg dunsed wowewer , t he
cage itself does not provide a contam nation-free envir nrrenLcaA@Segort hey
are rempvetebla egs forethe cqpvenienep ol handinggh grigials | HRPERUYUE! AL GEEEK sy st ens

are di SpASGhidi LERSIHE wEPRAOA iofle wRN¥bF OATBIY 1.5 (Par. agB4DLS disclofes ani mal

cage within theracks to provide the required 2 . i cr
“shoebox” transparent cage that consists of a cage body for 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 parﬁcles 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.
[0004] In many circumstances, open rack systems are disposed in less air-controlled

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



m croenvironnment for the animals housed therein. The enclosure 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 behavi or needs. The primary factors of
concern in the mcro environnment include air change rate, tenperature and
hum dity conditions, carbon dioxide aid ammonia |evels, vibration and
noi se, and ani mal space. [0005] The animal cage is usually enployed in

resear ches,. bfordndnt Rk $he alﬁﬁﬁalé"ﬁdusedatfnér@ﬁt Thé @&?&ﬁféh}f HeSiiha &hé@@hb’ﬂ@ pbacteria
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that satéfSédnesrnainl the heicrdeadivormeste hicudeoait khingt heteammmlratmgmdclanmlde}f used in
envi r onnent, t. hout rom se, of. the research

a | ess alr-controh eg g co

resul ts. C8GHRY FABPn FiRgde e {ee 7 ToratioRRaY BRIES: SBhEBR] RE ve of the
present [ogosgnt i ON The ahithaPELR¥ ih@udlyanislOyedah fesedrdtdh. VTRt IoMaRdtiviRkife cagi ng
systemthat protects and ensures a safe and stable environnent , for
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the animals fro oss-contam nation as a result of dynam c conditions.
[ 0009] Anitiiged cBjectoliagards weluthduspanssdanderifioweanindlh and apBIOBIRovi de a

m cro- S?%go%l ndi vi ?He?’%fo}@ rt]l#eﬁé %tdno&ls??ig 3 ?&%ﬁt_’%ﬁlgg?f%%g g@ygﬁﬁﬁéshﬁl gbances

of alle evel opiren resear thes an aninmal to human
Cr 0SS- Comteirdneatsi sonha ik ammzﬂ cdgy &a.be[ud@iliA]a lbs aorenasipdenyiofnndre withes ent
i nvention, there a gaseous supply and exhaust system for being

ed
used in %WP@WW??@%@wg Wﬁﬁ}mgﬂ e, 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 the air supply to diffuse into the airtight animal

cage; and a gaseous exhaust nMBammak} et thediveation

[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



3 renovably connected to an exhaust vacuum wherein the gaseous exhaust
means enabl es the exhausted air fromthe airtight ani mal cage to be
renoved by diffusion; thereby the gaseous supply and exhaust system
enabl es a user to adj ust and control the air conposition and pressure
within the airtight animal cage. In one enbodi nent of the gaseous supply
and exhaust system the gaseous supplyy nmeans conprises: a first filter
nodul e di sposed vvithi n the airtight animal cage; wherein the first filter

nodul e haV|n rical .configurat onprises.an inner

filter et PG YT R B ERTRr TLP8 mRHG PHINO or
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gaseous supply and exhaust system the first filter nodule is, repgovable

from t hewh¢regttheennnessardies af piprndl chaanelbatisarblesiho e Famtthoir WR@hf‘@ié% Blis

supply a ot pRaR E:dha @ systengecond
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| ayer ayer ace; e end of the Second
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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



exhaust vacuum and a second connector with two ends opposite to each

ot her; 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 fromthe cage interior to
flow into the exhaust vacuum | n another enbodi nent of the gaseous supply 4
and exhaust system the second filter gqrodule is renovable fromthe second
connector. In yet another enbodi nent of the gaseous supply and exhaust

system the inner |ayer and .the outer. |ayer.of the secqgnd filte dul e
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the filter | . [0012]...1.n anot her, aspect of. the present invention, there
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air supplop®l so adn ampthenasrieet of thiepreseatingintion dhgso isintoudedsnspinal cags titf f use

connect S D Eh B R A o L B O A R o o the
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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



conposition and pressure within the aninmal cage. [0013] In one enbodi nent,
the animal cage further conprises a wire nesh bar for holding water bottle
and feedstuff; wherein the wire nesh bar is disposed between the cage body
and the lid. In another enbodi ment of the aninmal 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 whereish the bottom edge of the lid has a
U-shaped tip to acconmodate the vertical tip of the t ope edge of the cage
body. In.anaother furth o) h i t

further glg{r?r’%rr RY: srlsgs 0 %eérgn&egﬁl is lrﬁgtteélggflggeer & ?%gli’) cf)eg?lﬁgg%-gl ped tip
to assureagerwhantHelcggbtbodszagBthmelaretcmﬁeccage body and the lid are closed.
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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 =<(.1um; thereby the

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



wherein the inner |ayer and the outer layer 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 diffuse 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
t he exhaust vacuum and the other endsintegrally connects to the second
filter nodul e; and wher ei n the connector has an i nternal channel t hat
enabl es the.e fromthe nterior to flow.into
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and advantaggs of..the invention w. | becone
connecfion with the accompanying drawings.

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



apparent fromthe foll ow ng detail ed description of preferred enbodi nents
thereof in connection with the acconpanyi ng drawi ngs. Brief Description of
the Draw ngs [0018] Preferred enbodi nents according to the present
invention will now be described with reference to the Figures, in which

| i ke reference nunerals denote |like elenments. [0019] FIG 1 is an expl oded
view of the mcro-safe individual ventilated ani mal cage in accordance

wi th one enbodi nent of the present invention. [0020] FIG2 is a

| ongi t udi nal cross-section view of the mcro-safe individual ventilated
ani mal cage as shown in FIG 1. [0021] FIG 3 is a perpendicul ar
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vertically fromthe edges of the floor. to forma space where the
[0025] The cage body 10 comprises a floor 11, a surrounding wall 12 that is 1ntegrally
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



animal s are housed, and a top edge 13 that is an integral extension of the
surrounding wall 12. 1n one enbodinent, the top edge 13 has an i nner
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 nmesh bar 20, and the vertical tip will insert into the bottom edge of
the lid. [0026] The wire nmesh bar 20 cgnprises a flat portion 21, a dented
portion 22 and a solid edge 23. I n one enbodinent the wire nmesh bar 20
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des1red air composition supply to d1ffuse into the airtight animal cage; and a gaseous exhaust

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



wel | 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,

t he gaseous supply and exhaust system 34 conprises a gaseous supply neans
that can be renovably connected to an air supplier so as to allow a

desired air conposition supply to diffuse into the airtight ani mal cage;
and a gaseous exhaust neans renovabl yy connected to an exhaust vacuum so as
to renove the exhausted air frontthe airtight ani mal cage by diffusion
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prevent large partlcles from gettmg 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.lum. 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



| ayers to allow the air to diffuse into the cage. The filter nodul es are
aut ocl avabl e. [0033] As discussed above, the current filters used in aninal
cages have large 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 mcrons, but also cause air disturbance
within the cage interior because the apr drifts through the filters too
fast. In order to provide a nore safe and stable m croenvironnment, the
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synthetic ‘and nature filters ca e used In the present invention as |ong
as the fihetidptsndoutletiof thalchgs: Jihesatagh ¢fficineyaickenfiltrag will provide clean air into

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



[0036] In one enbodinment, the filter nodules 36 further conprise a dust
collecting layer 36d. Wien the filter nodules are used for a prol onged
period, many dust particles will be deposited on the surfaces of the
filter layers or trapped within the filter layers; such particles wll
fall back into the cage interior when the cage is quickly renoved or
transported. Thus, when the dust col liecting | ayer 36d is di sposed
distantly fromthe outer |ayer 36c, any dust falling fromthe filter |ayer
will be e.. || 4ng layer. The dist.ance n the
out er Ia%gérggﬁgggﬂgxdﬁget alg%ﬁ eenc?)is%rg%g{/’%yenga %uetSlgescoc w&l%ang%ﬁ?%g(ga'x\@gw
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interior, lpn one i t dust, coll ectjng | ayer. has a_ snooth

sur f ace Foz%ﬁng thgﬂggg}égﬁm L fgﬁeré’ﬁlﬁbo&h meﬁl(gﬁgiﬂﬁgé&ftgecf‘?g& the Al ¢ o

| ayer somnfidraénvirbmére shiesthsave bacui fot pLad1k g6dve DNEudUSbulfidd tnize@ fidt of he
filter Igyer, [0037] So far, a mcro-safe individual ventilated ani mal cage
has been®#&E¥ribed using a special filtration technique that is placing
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at nosphere pressures in nost of the situations. Wen a SPF grade aninmal is
housed, Pf¥lcage mayheredune acedqafopeny snegial prusperation WERCTY ap E¥<ARBM nvol ves
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[ 0040] The high efficiency particle filter that is fitted into an airtight
cage wi |0046knpve 6pfThealEP Al BRer>elifinitenicrosrronansnaont Iseige resdldios nigem he

bacteri ad}Jng}ﬁ?cl co%ittilalixsnanﬁ Qsen backflow if it occurs;
[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.



11 mcroenvironnment. The airtight enclosure will prevent any outside
contam nants fromcomng in contact wwth the research aninmal. The benefits
are summari zed as follows: [0041] 1) Wth a 0.1 umfilter on both supply
and exhaust of the cage, the animal m croenvironment 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 nornmal physiol ogical 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 0.1 umand filters between the supply
and exhaust in conjunction with an airtight enclosure, will allow a germ
free grade type of animal to be able to use the rack as hol di ng equi pnent;
[0045] 5) There is no need for any spea@im§ransportation treatnent as the
cages has internal filters; [0046] 6) The HEPA filter elim nates
cross-contam nation issue resulting from dynam c conditions and even
baCkf|OMIVhw{gcﬂg§%H§§ [0047] 7) Different species of aninmal of different
grade can be placed into one single rack because of elimnation of
cross-contam nation. [0048] Wiile the present invention has been descri bed
with reference, to particular enbodinents, it will be understood that the
enmbodi rren{'s ar® G3PTQSISHRRIY \ABd Grlavs s stemelor hoiagtuseh in sk eppbelitenioel enge, said

limted. sé&fs@ﬁﬁﬁi%%n&@?ﬁﬂfsggﬁ@feﬁl 9&%%1%%? esent invention wll becone

apparent to those having ordirnary s n the art to which the present
i nvention per tagassousSwphly ratansrthetoan abadovabht sormeeed ansi giekshly,ovleein the
enconpassed w t hi he spirjt and scope of the present invention.
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appended @k@idm@ and is supported by the foregoing description.

a gaseous exhaust means that can be removably connected to an air exhaust, wherein
the gaseous exhaust means enables the exhausted air from the airtight animal cage to be
removed by diffusion;

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 supply, 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 supply to flow into the first

filter module.

2. The gaseous supply and exhaust system of claiml, 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 supply to diffuse into the airtight animal cage.



12 Cainms Wat is clained is: 1. A gaseous supply and exhaust system for
being used in an airtight ani mal cage, said gaseous supply and exhaust
system conpri sing: a gaseous supply neans that can be renovably connected
to an air supply, wherein the gaseous supply nmeans enables the air from
the air supply to diffuse into the airtight animal cage; and a gaseous
exhaust neans that can be renovably connected to an air exhaust, wherein

t he gaseous exhaust neans enabl es the exhausted air fromthe airtight
animal cage to be renoved by diffusion; wherein the gaseous supply neans
conprises: a first filter nodul e disposediaMthin the airtight ani mal cage;
wherein the first filter nodule having a cylindrical configuration
conprises3an i nmgr r f a aqguter .layer: erein the
i nner | ayer and ?ﬁﬁgﬁﬁsé?pgéi%?Eﬁ%?g??ﬁ%@??ﬂ?@#“ﬁayﬁPﬁ?%ﬁ%ﬂ@&%ﬁgﬁﬁ BAEFEI n
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that the incoging a%rtﬂaz to. diffuse through the filter |layer to reach the
cage i nt efi’oP! e WAy the dlter as Bempmigingrintaibe ergesnispiposi te to each ot her:
wherein one end connects to the air supply, and the other end integrally
connects to the first filter nodule; and wherein the connector has an
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aseous supply and exhaust system of claint,

first filter le., 2. The

wher ei n tfgﬁ?ﬁﬁggﬂvﬁyg?ﬁﬁhﬂxpggonouter | ayer of the first filter nodule are
made of plastics and have a plurality of through-passes allowing the air
fromthe air supply to diffuse into the airtight animal cage. 13 3. The
gaseous stppl yAafdc@shamely ayseodaisisysteai for heingheediim ah hirtifhi 4rémal eaer shas
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a gaseous supply means that can be removably connected to an air supply, wherein the
gaseous supply means enables the air from the air supply to diffuse into the airtight animal

cage; and

a gaseous exhaust means that can be removably connected to an air exhaust, wherein
the gaseous exhaust means enables the exhausted air from the airtight animal cage to be
removed by diffusion;

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 air exhaust; and

a second connector with two ends opposite to each other; wherein one end connects to

the air exhaust, 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 air exhaust.

6. The gaseous supply and exhaust system of claim 5, wherein the second filter module is

removable from the second connector.



size of larger than the filter size fromentering into the cage interior.

4. The gaseous supply and exhaust system of clainml, wherein the first
filter nodule is renovable fromthe first connector. 5. A gaseous supply
and exhaust systemfor being used in an airtight animl cage, said gaseous
supply and exhaust system conprising: a gaseous supply nmeans that can be
renmovably connected to an air supply, wherein the gaseous supply neans
enables the air fromthe air supply to diffuse into the airtight animal
cage; and a gaseous exhaust neans that can be renovably connected to an air
exhaust, wherein the gaseous exhaust neams enables the exhausted air from
the airtight animal cage to be rennved by di ffusi on; wherein the gaseous

exhaust ans ST filter |.e. di_sposed thin
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is closed so that the exhaust fromthe cage nust pass through the filter
| ayer before it is renoved by the air exhaust; and a second connector wth
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renovabl e fromthe second connector. 14 7. The gaseous supply and exhaust
systen1of?cla|?h5 wherein the inner layer and the outer |ayer of the
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air exhaust.
thereby, when the cage is disturbed, any dust falling from the filter layer will be collected by

the dust collecting layer.

10. The gaseous supply and exhaust system of claim 9, 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.

11. An animal cage comprising:

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 supply so as to
enable the air from the air supply to diffuse into the animal cage; and

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

wherein the gaseous supply means comprises:



8. The gaseous supply and exhaust systemof claimb5, wherein the filter

| ayer has a size =<0.1 um thereby the second filter nodule will prevent
any particles with a size of larger than the filter size from escaping
fromthe cage interior. 9. The gaseous supply and exhaust system of claim
5, wherein the second filter nodule further conprises a dust collecting

| ayer that is disposed distantly fromthe outer |ayer; thereby, when the
cage is disturbed, any dust falling fromthe filter layer will be collected
by the dust collecting |layer. 10. The gaseous supply and exhaust system of
claim9, wherein the dust collecting |layers conprises a snooth surface
facing the cage interior and a nmeshed surface facing the filter |ayer so

t hat the neshe i : L he dust. falling.off the_filter |ayer.
11. An ani mal g&ggfgg%g?%@?%dﬁggkggééﬁ%% ?%meF%§fgﬁﬁ“ﬁh@“bﬁ”h@h@"nomﬁe

ani mal s; éla‘i_/i'ng adiydjpdsed nfigh@tibeRo®brikdeart #H6r hody aSRt @ Jaye?, £ M8y layer:
encl osure th the cage body; and a gaseous supply and exXhaust systen# ’
di sposed WHERHHeBe Wélﬁnéﬁ@@uﬁ% raysr &olddthe §ilteclontrrio plaaty aadavlrerdn tidi dnid @i s

Compr | seq sl GR0ge SRR e RSO YRR MR T SRR i 2 hsa ¢
suppl y sotlasughathe éittablaget toereaihrthé cmihfeeoniandsuppl y to diffuse into the
ani mal cage; an %ggaseous_exhaust nmeans that can be renovably connected to

an air exhaust % SGEENRGSIOTEER YO el opRaitesto sdctndthert; mwreihenexmidnmhnesdge thy
diffusionaﬁ@@ﬁm i hhd . n (] : 15 first filter
nodul e disposed?mﬁth?ﬁ(?ﬁéegﬁ?ﬁ%#gggé%; %ﬁ%ﬂéﬁﬁg€%§ti¥§?°¢@3w%§9‘W%ﬁﬂPéﬁé
havi ng a e3reiar hasain ioomhalphratdl dmt eoaties e iraforh MNEAir bapdy to Ao iihth @ke first
| ayer, anf; Q448L | ayer; wherein the inner |ayer and the outer |ayer hold
the filter Tayer in place; and wherein the end of the first filter nodule
facing the cage interior is closed so that the incomng air has to diffuse

12. The animal cage of claim 11, 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 supply to diffuse into the animal cage.

13. The animal cage of claim 11, wherein the filter layer has a size =<0.1lum; 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.

14. An animal cage comprising:

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 supply so as to
enable the air from the air supply to diffuse into the animal cage; and

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

wherein the gaseous exhaust means comprises:



through the filter layer to reach the cage interior; and a first connector
wth two ends opposite to each other; wherein one end connects to the air
supply, and the other end integrally connects to the first filter nodul e;
and wherein the connector has an internal channel that enables the air
fromthe air supply to flowinto the first filter nodule. 12. The ani nal
cage of claim 11, wherein the inner |layer and the outer |ayer of the first
filter nodule are made of plastics and have a plurality of through-passes
allowing the air from the air supply to diffuse into the animl cage. 13.
The animal cage of claim 11, wherein the fglter layer has a size =<O 1 um
thereby the first filter nodule will prevent any particles including
bacteria with a sjze | ar than the, filter size fromenteri into the
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within th ni age; erein the gaseous supply and exhaust system
conprisesﬁmgwﬁggtgﬁ p@ﬁﬂ%@fﬁﬂﬁﬁﬁ ef@éﬁlmggﬁﬂgﬁdp el e grhast §9m Jeaqeai r
suppl y somast diffusemafloh thbglad Ty &imk heis Ahiowd lt%e i eﬂ&aﬁ;@#ﬁﬁ‘d into the

ani mal cage; and a gaseous exhaust neans that cah be renovably connected to
an air exhaust 2§e0RS cppnect@ivite twh endsxdrmositet cach ofhegrwlidnen ane aad camgets by

di f fusion; - L.t Q xhaust neans, conprises; .16 a, second filter
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outer layer; . wherein the inner |ayer and the outer |layer hold the filter
layer in PfAdegd2%herein the end of
15. The animal cage of claim 14, 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

exhausted air from the animal cage to diffuse into the air exhaust.

16.  The animal cage of claim 14, wherein 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 escaping

from the cage interior.

17. The animal cage of claim 14, 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.

18.  The animal cage of claim 17, 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.

19. The animal cage of claim 11 or 14, 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.



the second filter nodule facing the cage interior is closed so that the
exhaust fromthe cage nust diffuse through the filter |ayer before it is
renoved by the air exhaust; and a second connector with two ends opposite
to each other; wherein one end connects to the air exhaust, and the other
end integrally connects to the second filter nodule; and wherein the
connector has an internal channel that enables the exhaust fromthe cage
interior to flow into the air exhaust. 15. The aninal cage of claim 14,
wherein the inner |layer and the outer |ayer of the second filter nodule
are made of plastics and have a pluralityqof through-passes allow ng the
exhausted air fromthe animal cage to diffuse into the air exhaust. 16. The
ani mal ca ofjgkai whe e filter has a size =<Q 1 um thereby
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col | ecti n§oltemexdze wAthe lid Haspbsdupa §p anttopnfmahnd the verical tip af tie; topatee by,
when t he %%g%’i% di sturbed, any dust falling fromthe filter layer will be
col | ect ed by £h %ﬁst collecting layer. 18. The animl cage of claim 17,
wherein the dust collecting |layer conprises a snooth surface facing the
cage interior and a neshed surface facing the filter |ayer so that the
meshed sdtf acédbpianimal spgeef claine2usheréialthe pagedfotly thimhdr ichmprisdsay@bberi@skeThe

ani mal ca fi il 4. further conprises W re nmesh bar. for
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bet ween t hé aradesedody and the lid. 17 20. The aninal cage of claim1l or
14, wherein the top edge of the cage body has a vertical tip and an inner
recess fornmed by bending outwardly of the top edge; and wherein the bottom
edge of the lid has a U shaped tip to accormmbdate the vertical tip of the
tope edge of the cage body. 21. The ani mal cage of claim 20, 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. |ND VIDUAL VENTI LATED CAGQ NG SYSTEM
ABSTRACT The present invention provides a mcro-safe individual
ventilation caging systemthat protects and ensures a safe and stable
environment for research animals. In another aspect of the present

i nvention, there is provided an ani malhgcage. I n one enbodi nent, the ani mal
cage conprises a cage body for flooring one or nore aninals; wherein the

top edge of the cage i Sﬁﬁﬁq I form an inner
recess; a wire nesh bgﬁﬁfﬁgh%gP i ng %éﬁgﬁ?tgéﬁ?ﬁgﬁgﬁzﬁﬁgedstuff; wherein
the wire nmesh bar is disposed on the top of the cage body via the inner

recess; a lid disposed on the top ge body so as to form an
enclosure with the cage body; mhé&é?ﬁﬁgﬁgabotton1edge of the Iid is bended

outwardly to forman inner recess so that the inner recess of the lid
recei ves the top edge of the cage body; and a gaseous supply and exhaust
syst em di sposkt metereakenting pigvides raiprotrate individuple cniilatiorosagiiecy it
control | §Bleeis 2Rl bnGPRA hfeORS sibile RhRr iR nfR: PREar naléN &l Slothel BHeBazeous

supply and exhaust system conprises a gaseous supply neans renovably
connect edie presen iaventien plisiré ismravaded sintapinml csged dn ane eebidimentathe asigieherget i on
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inner recess; a lid disposed on the top of the cage body so as to form an enclosure with the
cage body; wherein the bottom edge of the lid is bended outwardly to form an inner recess so
that the inner recess of the lid receives the top edge of the cage body; and a gaseous supply
and exhaust system disposed between the wire mesh bar and the lid for providing controllable
air conditions within the animal cage; wherein the gaseous supply and exhaust system
comprises a gaseous supply means removably connected to an air supplier so as to provide a
desired air composition supply to the animal cage; and a gaseous exhaust means removably
connected to an exhaust vacuum so as to remove the exhausted air from the animal cage;

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

composition and pressure within the animal cage.

FIG 1



