4 FEB 2005 AUTOVATI C POULTRY | NJECTI ON DELI VERY APPARATUS The present
application clains the benefit of priority froma provisional application
“filed 16 Novenber 2001 and having U.S. Serial No. 60/331,468. Field of the
‘Invention 5 The present invention relates to a device for the Mnj tkﬁﬁ
delivery of drugs or vaccines to birds. Mre particularly, the éﬁgéé

i nvention allows the subcutaneous or intranuscular injection of one or two
doses of drugs or vaccines into bird. Background of the Invention 10

| nocul ati on of one-day ol d chicks or other snmall birds using autonatic
vaccine injection devices is known in the poultry industry. Automatic bird
i njection devices, including devices suitable for injecting small bird such
as one-day chi cks, arsauTalsticiBosd TRVANIBXEON RELIVEARYABPARATENt Seri al Nos.
5,312, 353, 4,863,443, 4,758,227, 4,681,565, 4,515,590, 4,276,879,

4,177, 810, 4, 108.Th9gresgnigpplioatipn clags thejemelispiaiorsy fomohprostiongli ces can
all ow one p . ! I . i K ] i gnificant
econoni c be%é?ﬁl&? tlél?ﬁ;egmg\gﬁ?%%ggyd&éé@%f%gg 'asgf%l\rlrg ‘i%gwigﬁjﬁe@ti on devi ces
"generally provide a novable reciprocating carrier that supports a single

i njection needl e assenbl y connectigdidi¢f the Thwdilioauppl y contai ner. The
carrier may be actuated relative to a support surface against which the 20
chi ck i s mai nt ai Ake Prsperthaveiienacleres toacevickdondednigctienddliveni ofdrags ended
posi tion, and.mh?n i hﬁ%'%enftﬁa_eg into the t¥SSUﬁ oftthe bird, a syringe
or ot her doLBeHst fyBiys. NRAREATSIGL -t Bessry TasPHOR ALY He e SR HEUOHRSE. f rom
the supply GRRhRLORE: ffechibf of 6RCRIVHos Sftirugd orMRYciftSigidirdlesi rabl e to
separately adm nister different drugs or vaccines. 25 US Patent Serial No.
4,758,227, for exanmple, provides two injection needles configured to be
simul taneously introduced into_the bird s breast nuscle tissue. This
automatic injection systemca 14 £ 1at the sane tine.

However,;, the dim I LZe i W]l e - day
chi ok, Mhas 11 m Pt of bl oA S o WA BhraP S o iile SR

separ at e dogsctiog dehzedistlagivininshié @ould ihdsstiye AmoppHo dirt énjsttitesdaficdshe keel
bone.

including devices suitable for injecting small bird such as one-day chicks, are
described, for example, in U.S. Patent Serial Nos. 5,312,353, 4,863,443, 4,758,227,
4,681,565, 4,515,590, 4,276,879, 4,177,810, 4,108,176, 3,964,481, 3,641,998. Such

15  automated devices can allow one person to inoculate a multitude of birds with the
significant economic benefit of reduced labor costs.

These automatic injection devices generally provide a movable reciprocating
carrier that supports a single injection needle assembly connected to a fluid supply
container. The carrier may be actuated relative to a support surface against which the

20  chick is maintained by the operator. Once the needle reaches its extended position,
and when it has penetrated into the tissue of the bird, a syringe or other dose delivery
means is actuated to deliver the required dose from the supply container to the
recipient bird.

It may also be desirable to separately administer different drugs or vaccines.

25 US Patent Serial No. 4,758,227, for example, provides two injection needles
configured to be simultaneously introduced into the bird's breast muscle tissue. This
automatic injection system can to inject two doses at the same time. However, the
diminutive size of intended recipient birds, such as one-day chicks, has limited
available automatic injectors to delivering the separate doses to the breast muscle

30  tissue on opposite sides of the keel bone.



4 FEB 2035 Many therapeutic conpositions are not stable or otherw se

i nconpati bl e when co-m ngled. Such conbi nati ons nust be either injected
consecutively and/or injected into different localities in the recipient
bird. Further, for vaccines or drugs that need to be admi nistéerfde 735
subcut aneously into the necks of one-day chicks, a procedure that 5 requires
nore precise and limted penetration of the bird than generally is practiced
by available automatic injection delivery systens is necessary. Mnual
injections of the drugs or vaccines is still the only procedure avail abl e,
with the main drawback of reduced production. Mreover, to inject a second
dose of a drug or vaccine, the birds nust be rehandl ed, inducing undue

stress in the bi ﬁ\@mrgqﬂeﬁ. &Hicfﬁogl%gitﬂoﬂg 51%6}1%??’[3%[}: &Qﬁbé"&ir 8)11 &Hﬁatibﬁ$ﬂl exi sts

a need for an automatic tnoculating systemfor snma S especially for
one-day chi ekSninglbat Sualn cambimarénsaabstybedsithey ijedistbcd@sedmin €ly sap@r ijectedloses

of therapeutic fluids such as drugs or _vaccines via a subcutaneous route.
Summary of e diffsrepitloealities e jspipisah birlnFauthes dopyaseing et dyngs &t need t he
injection deljvery. of at |east two.flujid doses to a s | bird

penetrat 1 ngtt hectinhaRY kA Hneo L ineothe e 4y SRS oot P

needl es.5 | t rdgBiBPMPkdpRcME kil lilfted PEiRGFatiON o Bld MRT thas ¥&ic@dyat ptlBcedbpsent
invention to sinultaneously inject drugs, or other fluid vaccines that do
not mi x wehvaileblewhbsmatnd ifjeation dolively lsestelns 1S meassaty. t Mattrd igieethinsiofyhor
efficacy of the 20 active ingredients therein.. Preferably, the injection
ends of t hediU 6L YRS SuPLE U PR eHEBFa i e, SRTin e RSBk Bhe  bi rd
concur rent | Yo ey, B, th HARES LA dREBE L dhf HRkclihaThepRESa. The
present invention provides a Injéction needle support for connecting the

i nj ection ngedl iesrehandled éendlicitgrundut strass anthefHitd ghdsigpfiganc Dteasssdnsosbi | e

mai ntai ning the injection ends of the injectjon needles in a substantially
paral | el0 25 arr dAyeriede itad nes fopan setergticr nesnleing systeps fog'smallibidspy pot h

needl es. Thgs .egljaﬁgg(jo? gngﬁgglc?icﬁ#ptﬂgtr Lad XIB%)E]%%JCXU}J Jelflel %Qeoq ﬁigrease§glra'ié er
operably connec 0 an actuat’or, an actuator “power source and SW tch

mechani sm wWhgdeg o thekdiRuBE iRl 8iich Mg @tia¥aihesvia @albsidgiepiOoatd y nmove the
carrier and injection support toward and away froman injection position.
The injection delivery systemmay 30 further includes one or nore dose

distributors and fluid supply C@&&%ﬁﬂ%&&tﬁé&hvenﬁon

15 The present invention provides systems for the injection delivery of at least
two fluid doses to a small bird by penetrating the skin of the recipient bird with at
least two injection needles. It is possible with the injection delivery system of the
present invention to simultaneously inject drugs, or other fluid vaccines that do not
mix well or whose mixture would be detrimental to the stability or efficacy of the

20  active ingredients therein. Preferably, the injection ends of the injection needles will
penetrate the skin of the recipient bird concurrently and deliver the fluid doses to a
small target tissue area. The present invention provides a injection needle support for
connecting the injection needles to dose distributors and fluid supply containers while

maintaining the injection ends of the injection needles in a substantially parallel
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arrangement to allow for penetration of the bird’s skin by both needles.

The injection needle support typically is attached to a carrier operably
connected to an actuator, an actuator power source and a switch mechanism wherein
the actuator, when activated, can reciprocally move the carrier and injection support
toward and away from an injection position. The injection delivery system may
30  further includes one or more dose distributors and fluid supply containers for

delivering fluid doses to the injection needles for injection into a recipient bird held



delivering fluid doses to the injection needles for injection into a
recipient bird held 4 HB 2095 agai nst an aperture in a retaining plate. Wen
the carrier and injection needle support are in an extended position t he
‘injection needles attached project through the apertures of t gﬁfd@ﬁ
support and penetrate a selected area of the skin of the reci] rd.

The fluid dose(s) is then delivered through the injection needles to the 5
bird. The injection needle support of the present invention generally
conprises a base, a base plate having recesses for receiving hubs of the
injection needles, and an end plate having bores for receiving the shank
portions of the injection needles. The needle support further conprises

fluid connectjons for delivering fluid _doses to the _need]es and which
conmuni cat 2AIMShat fRETRES 853 Edaigiig Rlidle NS 1F cpmjes and sHeqiva deedic $WPCRser t ed
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_project fromthe injection needl e support in a substantially parall el
conf i gur at irecipzamti bird. dlhe$kighdoseisyiis theh dlebaerhd thophgh titeangkliguneaekes to the

subst anti al l.y, si_.nul.t aneous netratjon of the skin of a pi ent .15 bird,
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adnlnlstergg %L i egtlengendg S Othe heedles al sgqﬂa 1be beveél ed. In one
enbodi nent eafl platlaélapngsl&md:s fom\re:retmmthetsﬂnerﬂnpeﬂiloes ofitlee injecem eeédaadsodlfhet hei r

| ongi t udi nal a es to f the bevel s away fro each ot her,, er eby

di recting tised ppPY T beosRTRFE ?lﬁgi eoRietippalor 1 Wﬁ'ﬁl%ﬂwé QRS Mot o
OPPOST1 e ol Bl QRS wilifh BRALRGIaRIBALAPRLoQE; WP (BRI SRl ¥Elatesy St em
of the presen invention, the 1 njection needles eac are era y connect ed
via a flloui dneetedahérein The stanigeetichs S thduéddies Aschagbeacumet taindane bemr | nge,
attached to the |nject|on needl e support. Alternatively, the dose

di st ri but orspdhatihgir eternal eangla sestionsearenshbstansigly @emstymeﬁged ﬂhlaltﬂOW is not

si mul t aneous| S uid,s I t ai ner ... The. se.syringe can
be stepw sé%% at%:/f: {lofa EF% 1113%et]1<|£n\/81?ds B'PgreY%%e%ﬁ] %%ﬁ%%lé'u{’ r|O‘<'/ee 1°ﬂrf 1edggéc oDA punp
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contai ner, and to expel the reQU|red dose front the injection needle.

Addi ti onal |gthent wealqu“thp sostantielly senytameous penetration of the skin of a recipient

15  bird, but with sufficient separation such that the fluids being administered do not

substantially mix or interfere with each other once subcutaneously administered.

The injection ends of the needles also may be beveled. In one embodiment of
the present invention, the needles are oriented about their longitudinal axes to face the
bevels away from each other, thereby directing the two fluid flows exiting from the

20  injection ends into opposite directions.

In another embodiment of the injection delivery system of the present
invention, the injection needles each are operably connected via a fluid connection to
a dose distributor, such as a multidose syringe, attached to the injection needle
support. Alternatively, the dose distributor(s) may be a large volume multidose

25  syringe that simultaneously provides a fluid supply container. The multidose syringe
can be stepwise actuated to deliver a series of consecutive fluid doses. A pump also
may be used to deliver the injectable fluid from a fluid supply container, and to expel
the required dose from the injection needle. Additionally, the fluid connections can
include substantially rigid piping, or can include flexible fluid ducts. The flexible

30 fluid ducts allow the dose distributors to be located on the movable carrier but

separate from the injection needle support, or on a fixed part of the system.
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i nclude substantially rigid piping, or can include flexible fluid ducts. The
flexible 30 fluid ducts allow the dose distributors to be | ocated on the
novabl e carrier but separate fromthe injection needle support, or on a
fixed part of the system 4 FEB 205 In still another enbodi nent beE@qmgg
present invention, a single dose distributor can be operably connected Yo
both injection needles to deliver the sane fluid to both injection needles.
Each injection needl e also can be operably connected to a separate dose

di stributor which allows the injection of at |east two doses of different
fluids, 5 wherein the volune of each fluid dose may be identical or
different, and the two fluid doses may be delivered to the recipient bird
si mul t aneously or, gaNs@etHet ¥RbYdimEieof Beiéeatinvastisiaialdigdle bt Mekibinopi cal |y
is driven by a hydraulic or electric actuator nmechani smand the dose

di stri but or ¢at) baloperablyl ¢onnectep &y hdth ynjectmentedtEstto deldrt thelisaee flushtl bdth ow

lve to alt tively draw Liqujd f he fluid | ' 10 and
{0 expel a AUSHISGALS EAFOULHTORESFES Bl b EPD) COMGFEs SharmHect 5
and aspect Sldﬁﬁee dﬁ%ﬁiﬂﬁ'{&s}%ﬂfch'a@l\é%tthé)pﬂ%fé)}n JeRQUE W[fdos@é’[??ﬁﬁ‘fé&en‘ﬂ fad, €VI €W

of the deta escription set for ow when taken 1'n"" conjunction with

t he accogpamyierdn tliegwlese ofbadhhflid doky ey by idtasicsli hekiffasnt ahd MwawolidBr i ef
Description of the Drawi ngs The present invention will now be exenplified
wi th ref er edegestoa eedealiveredup ey reeipient biggd siwwdiaacousiycor qongesutivgier spect i ve

view of the needles a(':s,senbtl.%/(I of .t hﬁr@lre ent .invent i OE. _ @(ﬁ 12 1S 18
schematic vi ew of fHE'PHBLES &/ Het T VEY é’pécﬁfg?’é?n LYELPHI Y EE Y S S pr esent
i nvention. kitfatod rh&haniSmhaBtHeCdost eMi@buBRs PEdb tidNgd opeRpsi doatcied 14 he

injection delivery systemaccording to the present invention Detailed
Descr i pt i onnofitidinestiPnafferwy wd vEnbdttimmtively 2BaRéifjerdeinoe thofludishipplpeontater i n

det ai | present | ref.erred enbodi ments of the invention, one or nore
exanpl ei_gof a\)\ﬁifo_c??‘aé}%dﬁqedé]f’?%&é‘alggﬁﬁnﬁeﬁépee?&‘(‘f%i’rﬁ%fﬁg/i ng draw ngs. Each
exanpl e i s provi gehidna¥jls SxPhRak! ANe! prbfig iRVEHoh ORIl PQome hbrd ation
of the invention. In fact,” it wll "be apparent to those skilled 1n the art
t hat apparent upon review of the detailed description set forth below when taken in

conjunction with the accompanying figures, which are briefly described as follows.

15 Brief Description of the Drawings

The present invention will now be exemplified with reference to the following
drawings where:
Fig. 1 is a perspective view of the needles assembly of the present invention.
Fig. 2 is a schematic view of the injection delivery system according to the
20  present invention.
Fig. 3 is a schematic view of an additional embodiment of the injection

delivery system according to the present invention

Detailed Description of the Preferred Embodiment

25 Reference now will be made in detail to presently preferred embodiments of
the invention, one or more examples of which are illustrated in the accompanying
drawings. Each example is provided by way of explanation of the invention, not
limitation of the invention. In fact, it will be apparent to those skilled in the art that
various modifications, combination, additions, deletions and variations can be made in

30 the present invention without departing from the scope or spirit of the invention. For

instance, features illustrated or described as part of one embodiment can be used in
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various nodifications, conbination, additions, deletions and variations can
be made in 30 the present invention w thout departing fromthe scope or

spirit of the invention. For instance, features illustrated or described as
‘part of one enbodi ment can be used in 4 FEB 2005 anot her enbod zpﬂiyield
a still further enbodinent. It is intended that the present inven i8

covers such nodifications, conbinations, additions, deletions and variations
as cone within the scope of the appended clains and their equival ents. The
injection delivery devices and systens according to the present invention 5
are useful to deliver substantially sinultaneously multiple fluid doses to a
recipient such as small birds. The devices and systenms of the present

i nventi on ar@BOhHET epbediment to m@éfa@rﬂlff@ﬁhea@mh?éw% {11y iniendeddhat thprgsebe
stably stored or. mxed t live syste

o osent | nvaNERORT 5 EDs SRgw e S aer bR SR Rl ela RS i S s e
virus of tupkeymé bithin Mfé%@bﬁheoﬁ/’mé BpeRdRDS hinksQd tB&IE Bg@Saldfisant i bi otics that
‘may otherw se reduce the therapeutic efficacy of a live virus vaccine.

‘Referring now to Thegnjettion Hehmslencemamdesmtemm apeadingds tbapiesgne ¢dventiomeed| e
support 10 ada t to recei ve at, | east two i eciign needl es 14, 15, The

injectio dlsdiver SePstagtiplly sowlgnepys tH ‘?/iﬂr’ftf? ofsade apqealpéenéo and
an end pl at e ape,
such as squgllru%l]as Sgllla?fe)@'?ggﬁé (ﬁe%?%lsr cuﬁgﬁfoﬁﬁ%%ﬁgﬁnt log%?ﬁﬁlhg@y hol d

the base pl atguBforadélivichiageMads phat@nddt b sablyl x@ged patmhiakd nedctlisronshe p. The
base 38 may be a solid plate or a frame defining a hole as shown, for
exanpl e, i niFggiion] deljverysastems e @m@ﬁeﬁénmwntlvlhealm%ows@el@ -delivangefar or

5 L D A W A BRSO 0
The endpl abgitidtiAnatrhay %éﬁmfsé'\fédﬁéébtﬁé AARLEY efRh8Y bﬁi 1iROViA% videind2, each

bore capable of receiving a shank 23, 24 of one of the injection needles
14, 15. Suit abl eRefqrengmw tm@@dlleéhelnresqxﬁ 1f1mntn@9epnowd@h@nsyjscte¢n ofedlhe

présent | nvent Lom st cenerally willy ssorerles SE 1 ol
shark 2cy HeolS ShaGaOlY bl S50 A, 2Bl a0l gl
is typi Cal Hispbedetletbon. The base 38 may be any geometric shape, such as square,
15  rectangular, circular or the like, that will rigidly hold the base plate 30 and the end
plate 11 in a fixed spatial relationship. The base 38 may be a solid plate or a frame
defining a hole as shown, for example, in Fig. 1. In preferred embodiments, the base
38 is triangular or trapezoidal, with the end of the base 38 having the end plate 11
thereon being narrower than the end having the base plate 30, as shown in Fig. 1.
20  The end plate 11 has at least two substantially parallel bores 21, 22, each bore capable
of receiving a shank 23, 24 of one of the injection needles 14, 15. Suitable injection
needles 14, 15 for use in the system of the present invention each generally will
comprise a hub or distal end 17, 18 and an injection or proximal end 25, 26 disposed
at the opposite end of the shank 23, 24. Preferably, the injection end 25, 26 of each
25 needle is sharpened to ease penetration of the skin of a recipient bird, and further is
typically beveled.
The injection needle support 10 of the present invention further comprises
recesses 27, 28 in the base plate 30. The recesses 27, 28 are configured to receive the
hubs 17, 18 of the injection needles 14, 15 and which may be held in position in the

30 recesses 27, 28 by a releasable or backing plate clamp 12. The claim generally will be

secured with a set screw or similar fastener 13 to prevent the needle hubs 17, 18 from

-5.



The injection needle support 10 of the present invention further conprises
recesses 27, 28 in the base plate 30. The recesses 27, 28 are configured. to
receive the hubs 17, 18 of the injection needles 14, 15 and which may be
held in position in the 30 recesses 27, 28 by a rel easable or backing plate
clanp 12. The claimgenerally will be secured with a set screWw pgisjcnil| ar
fastener 13 to prevent the needle hubs 17, 18 from4 Y FEB 2005 dlsengaglng
fromthe recesses 27, 28. Fluid connections 19, 20 provided, and generally
are mounted in communication with the recesses 27, 28 and are also able to
engage with the hubs 17, 18 held in the recesses 27, 28, thereby all ow ng
fluids to pass into the injection needles 14, 15 froma fluid supply source

(not 'shown). d?el-gg,&ingnﬂr&ﬁt HRNERE 07, ;. Ml prdEcdbl o0 [HoVifl, | Moot on

needl e suppor passing t inj éction end a |njec ron needle

14, 15 thr OL@heﬁlleerm%ihntGZZn camehuploatomevith thelbeckdses 28, 281a@l 48 @RS SbE/0 28 Of
the base plate 30. The clanp 12 is then positioned on the base plate 30 and

secur ed overenghgze nelbdhe whbd 7t 48 helsmnthetraeessasbl’, 287 therebyf altawibeifluids to
di spl aced fromthe recesses t he_i jectlon needl e. support 10 10.
In one enbo&?ﬁ%ﬁ?oﬂFlﬁﬁﬁuﬁ?ﬁgngagnﬁgﬁPFﬁhﬂu FEPRY éﬁﬂcizmﬁ§h‘m§étachable

plate. Isn anot hefheeﬁa}mbﬁﬂeédl {Ne15 ela%taa?ea BEhER %sﬁﬁ%dﬁ@s@p 10

i nj ection needl e support ong a hrnge nechani sm at a e clanp
to the be ditgplaasiagd thdamgedtuontendasrrMGﬂaflrrjemontdeed]emeds|thmugleedb& Elypgor t
10. Exenplary fasteners for securing the clanp 12 in a closed conflguratlon

and whi ch capdidacrgq hyb g b‘b@e@le@@%éﬁ; %&wf ﬂv@ b}_ige Plajecdt-i bhe ¢lemnildds then 15 to

pe eaet LY, SBARRd A5l B0 BSkEH- P e R b ©
opposed pol afj g fFeEBEhS. dlﬂﬂuieaimnﬂ tHéQecth‘% z7nns<aha<m db@secfo subpofan be

repl aced by releasing fasteners 13 of the clanp 12, ting the hub 17, 18
f rom t hel Or eclds sIn2dne @8hodinsuionnibe tpresgnit meemmadﬂmscla;np 1221(9 aldstadchave plate.d

t t t t dl 14, 15 th d
ol ate 11 of TRkeowEeaneotsHbrte Gubdgierape %ﬁ}%@@ﬂgﬁhﬁﬁwrl@%nae@ﬁg $5DREy ¢ hen
be i nt 1 oducgflaflo 1) ELEARA SR SIAUPRRT darkd BV ulcUETREDe N der of

oper ation. one-e ment t he present | nventi on, ance
separating tﬂeﬂloved flom, the injection needle support 10. Exemplary fastenels for securing the

clamp 12 in a closed configuration and which can be easily released to allow the
15  injection needles 14, 15 to be easily replaced when blunted, blocked or otherwise
becomes unsuitable for injecting birds include, but are not limited to, a screw means
or opposed polarity magnets, and the like.
The injection needles 14, 15 can be replaced by releasing fasteners 13 of the
clamp 12, lifting the hub 17, 18 from the recess 27, 28, disconnecting the needles 14,
20 15 from fluid connectors 19, 20, and extracting the respective needle 14, 15 from the
end plate 11 of the needle support. Substitute injection needles 14, 15 may then be
introduced to the injection needle support 10 by reversing this order of operation.
In one embodiment of the present invention, the distance separating the
recesses 27, 28 from one another exceeds the distance between the bores 21, 22. In
25 suchan embodifnent, the injection ends 25, 26 of injection needles 14, 15, once placed
into position in the injection needle holder 10, generally will remain substantially
parallel while the shanks 23, 24 between the hubs 17, 18 and the end plate 11 are
curved. However, the shanks 23, 24 preferably are not bent, so as to thus maintain

unimpeded fluid flows through the cannula of the needles 14, 15.



recesses 27, 28 from one anot her exceeds the distance between the bores 21,
22. In 25 such an enbodi nent, the injection ends 25, 26 of injection
needl es 14, 15, once placed into position in the injection needl e holder 10,
"generally will remain substantially parallel while the shanks 23, 24
between the hubs 17, 18 and the end plate 11 are curved. Howeyen, sdige
shanks 23, 24 preferably are not bent, so as to thus maintain uni npeded
fluid flows through the cannula of the needles 14, 15. 4 FEB 21H5

Al ternatively, the distance separating the recesses 27, 28 can be about, or
substantially the same as the distance between the bores 21, 22 of the plate
| I so that the needle shanks 23, 24 are substantially parallel. hit the
various enbodi nemilerndtiviehe thejdstanansegalating rihe ggesiseass2Hf 28 kan e edent, ors
invention, the injectjon ends 25, 26 of the 'n%ection needl es 14, 15, when
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ends 25, 26 of the needles and the degree of the 10 extension novenent of
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from2-20 gauge. Preferably, the ihjection ends 25, are ar pened and
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substantially opposite directions are shown i 1. This substantially

h Fig. 1.
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5. The car r iffamupchiorlyparadfscing tierlepthed pepctmiioactfube needbesc dnitttipurragdles

oot procal |y e g S8 SE o0 LOEFSH SAIRS00R 2408858, AR S < o
include, buth@fdigh cnif5eth bR sharpeddetl BhveRlde Citdri xafBieQbeveled injection
15 ends 25, 26 orientated in substantially opposite directions are shown in Fig. 1. This
substantially opposed orientation of beveled injection ends 25, 26 can direct injected
fluids in divergent directions to reduce potential co-mingling of incompatible fluids
within the tissues of the recipient bird.
As illustrated in Figs. 2A and 3, the present invention provides an injection
20 needle support 10 connected to a carrier 4 slidably disposed in a guide 5. The carrier
4 is operably connected to an actuator 6 configured to reciprocally move the carrier 4
and injection needle support 10 from a retracted position to an extended injection
position. Suitable actuators 6 include, but are not limited to, a solenoid, electric motor
or driver, or a hydraulic actuator, the selected actuator 6 further comprising a power
25  source. The actuator 6 is also operably connected to a switch 35 that may include, but
is not limited to, a manually activated switch, or an automatic switch such as a
pressure switch or sensor, or a photoelectric switch. It is contemplated that the switch
will be reversible so that in a first position the carrier 4 and injection needle support
10 are extended by the actuator 6, and in a second position the carrier 4 and the
30 injection needle support 10 may be retracted away from the injected recipient bird. It

is further contemplated that the carrier 4 and the injection needle support 10 may be
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or driver, or a hydraulic actuator, the selected actuator 6 further
conprising a power 25 source. The actuator 6 is also operably connected to a
switch 35 that may include, but is not Iimted to, a manual ly activated
switch, or an automatic switch such as a pressure switch or sensor or a
photoel ectric switch. It is contenplated that the switch wll b versible
so that in a first position the carrier 4 and injection needle sup éﬁilbio
are extended by the actuator 6, and in a second position the carrier 4 and
the 30 injection needle support 10 may be retracted away fromthe injected
recipient bird. It 1is further contenplated that the carrier 4 and the

i njection needle support 10 nmay be 4 F 18 2 i"~ JT automatically retracted,
for exanple, by a spring-biased device., for exanple, once the actuator 6

i s deacti vatatbmdtivally ngtectddo forcainp, Yy ayptiegabidsed devipe efoe Bxamply,enice die
further conprises one or, nore dose distributors 31, 32 comunicating with
the fluid cdﬁﬁé@ﬂd@@‘@ngZGdfor the 5 needles 14, 15 SU|tabIe fluid

di stributors 31, g esen |nant|q ut are not
linmited to, punps ermé%?PP‘ﬁ EIéVCr% ﬁ-‘éﬁﬁ a8 ’erPﬁ‘fSFP Yo Grecoé’?ﬂils’ﬁ%%“e i ke
that are capghl-eiRé dis%‘?ﬁitc‘!ﬂsrﬂ 82 febinfhnglaase Witk Iﬂauqic&%kﬁthm $0%br aﬁppl ies
33, 34 and delivering the fliid dose to an i njection needl e 14, 15. Eac
fluid cort aineedles3dd, 35. Suitghletleidbisyitatmnddt 82 foo wae dogke girestrti huénircnSl 32
by a two-way valve 36, 37 that 10 allows a f|UId dose tQ be withdrawn from
the fluid con¢ afinétwt 8tg nog UNHied tRIIIRRSI0E §YTENgeS t Fyeh eﬁﬁeefltlzswsne@@gealidmels

Wi thout baCkll A 4 cé]?i%lef J)i;"llegﬁg&g aaﬂlﬂardo§e3fro§1fﬂu1hrloﬂ{l?neﬁg§ro gBF Pyt he

i nj ection de | V ry sent I nventr1on eac r°| bUt or

31, 32 is atdnanléﬁdeﬁIﬁg thb GueBiddeed afd il9éction neédlea] 1) Bﬁﬂﬂhﬁd%ﬁlﬁ@ﬁéﬂ%,m such
that the dose distributor 31, 32 will nove with the carrier 4 and injection

15 needl e sdpﬂi’@ﬁf@rabb’ qume@néttn@rd@nmibmm 31,085 by @i wio Wb]atve}rvs 3%1373batmay be
separ at ier 4 an n,need] e

th
Comor et 89 1 s SRS i e S OB RE 1R BeEner 3FPERM A635R 01 nes
8, 9. In th@:ﬁ@uﬁé’@?ﬁﬂ'ﬂ%@&l&ﬁﬂis mﬁoutmae}%ﬁ% tbﬁ‘l‘{@ﬂ&fd%ntatlﬁk? 35l 44 d container

33, 34 also may be optionally attached to the carrier 4 or |nj ection
needl es support 18, ormrenahddamhnatdoﬁtdleanjéwtmcﬁéltvmcwstem sfidie pissant ZBehbaisi Ng

(Fig, 3). The fluid container_33, 34 |ike can conmuni cate with the dose
di stributor @3¢ dg¥ gguidutor &l %1’? & B?aCP?beOdw b e dh et tognjegtionr feedienfusBpiton

delivery SyS{®ffich that the dose distributor 31, 32 will move with the carrier 4 and injection
15 needle support 10. In another embodiment, dose distributors 31, 32 may be separate
from the carrier 4 and the injection needle support 10 and connected to the fluid
connectors 19, 20 by flexible fluid ducts or lines 8, 9. In these embodiments of the
present invention, the fluid container 33, 34 also may be optionally attached to the
carrier 4 or injection needles support 10, or attached to a fixed structure such as a
20  housing (Fig. 3). The fluid container 33, 34 likewise can communicate with the dose
distributor 31, 32 by a flexible or rigid fluid duct 8, 9. The injection delivery system
further generally includes a control means and power source to activate the dose
distributors 31, 32 to deliver at least two fluid doses to a bird maintained against the
retaining plate 2, and cause movement of the needle support to its operative injection

25  position.
The needle injection device of the present invention further generally includes
a retaining plate 2 having an aperture 3 therein. The retaining plate 2 and the aperture
3 are positioned so that when the carrier 4 and the injection needle support 10 are in
an extended position, the injection ends 25, 26 project through and beyond the
30 aperture 3 to a selected distance that allows injection of a fluid dose into a recipient

bira. The chick or other small bird can be slightly pressed against the retaining plate 2
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further generally includes a control means and power source to activate the
dose distributors 31, 32 to deliver at least two fluid doses to a bird
mai-nt ai ned against the retaining plate 2, and cause novenent of the needle
support to its operative injection 25 position. The needle injection device
of the present invention further generally includes a retaln&nggﬁl
havi ng an aperture 3 therein. The retaining plate 2 and the aper 3 are
positioned so that when the carrier 4 and the injection needle support 10
are in an extended position, the injection ends 25, 26 project through and
beyond the 30 aperture 3 to a selected di st ance that alloms injection of a
fluid dose iinto a reci |ent kdor rd ca
slightly pré’%’s@'& VFAHREC tcﬁgerlwé? a9t rﬁl&eéluétae ES% E%Sltlgn 81 ?f’e?tlt’é‘ 03 at or
or ot herw seet%ﬁt%mbgt%damn y BESobEshRAR.atPtd thetrabd RES bl nddies, T St ent i on
means al so may be sl oped mnt regard to t travel axis of tﬁ needles. In
operation of the Ihnpectionnf del injeetiyn Syldteemsystfmd Giethppesent inventint 4 ohick a
chick or other small bird is naintained against the retaining plate 2 with
the area of of Rihepisngll birdiis mayataingd agﬁestﬁlnmueeﬁlmag@@y 2pwidh thegmesdolghebird he

aperture3 in the r t.he birdJs the
t ar get ed’ar &4 "I ﬁﬁ?hblfl h(&;?(é?ggg]%%e%f%vel g{l? épell[ c‘ﬂ’ﬂi I re[tzi.}gmgrpéaégti

thi gh, w ng @heralipe tilel ﬂr&kr&yth@%aeik ehd éﬁi%eft&i a&sebmemtyheth&ehﬂeyseaﬁte e‘ltcw d
dose. An optional ‘restraint may be used to prevent escape of bir

Pressure ofindénpithabragdi thigh, theg met e ik gnayl bt el tehto Engagéteahtlvaed uate a
switch to agi &/gtet&g 10 act uat or no the carrier H elnjectlon
needl e suppott QAP I’i%gtré‘t% mayt “ée%toeﬂrét'%‘ttrﬁs?@? 9513&‘% ’(‘J@'d tp&Fati ve

i nj ection pogifd @y a%eh tﬁth% ?é’f cfiPen [g%g Q@d a%;rgéate ReGHR %o ddivattAnpr Ol ect

through the retainin ate e aper rein, to penetrate the

ski n ovanl yiaomatoh® ®ahewt B dameeczt dttﬁlnthB(thé’tttlo(mfndehE dupport 10henclidiahaato;i er 10
and the needles 14, 15 thereon_are in the extended 15 position with t he
i nj ection 280 a@e%d@tmunqdr?htqmée%pp@atltmee@@ep@ﬁns@r i Dl jestign end25,26 of

actuat ed by Wi ns .activ OITB.tI des i

Pat ent Seri éfe ﬁgﬁesmg‘ig PYgJECt t:ltﬂ ulgﬁ%eate admﬁérpzfﬁ datilF 1% tﬂerletns
entirety, Orpehdtrale ﬂ]\é%kﬁm%ﬂ?fr@rttﬁé selé@edig]ccN e ptlttﬁofthulbqirddoses through their
respective needles 14, 15 hé vol unes for the delivered doses are sel ected

dependi ng on the Whetatﬂnﬁentmm otloeund thedmegdlest &4.edSttbetehn are in the extended
15  position with the injection 25, 26 ends, in the bird, the dose distributors 31, 32 are

actuated by a switch means activated automatically, as described in U.S. Patent Serial

No. 5,312,353 incorporated herein by reference in its entirety, or by a system operator

to deliver the fluid doses through their respective needles 14, 15. The volumes for the

delivered doses are selected depending on the treatment protocol administered to the

20 birds. A suitable adjustment means, for example, as taught in US Patent

No. 5,312,353 can administer doses from 0.05 to 4 ml per dose. The volumes can be

identical or different between needles. It is contemplated to be within the scope of the

present invention for the fluid doses delivered to a recipient bird to be the same

therapeutic fluids or different. The delivery systems of the present invention can

S8
h

deliver the same fluid to two different positions in the bird or two different fluids that

may be incompatible or unstable when mixed.



20 birds. A suitable adjustnent neans, for exanple, as taught in US Patent
No. 5,312,353 can adm ni ster doses fromO0.05 to 4 m per dose. The vol unes
can be identical or different between needles. It is contenplated to be:
within the scope of the present invention for the fluid doses delivered to
a recipient bird to be the same therapeutic fluids or different. The
delivery systens of the present invention can 25 deliver the salreF 3 itk to
two different positions in the bird or two different fluids that my be

i nconpati ble or unstable when mxed. 4 FEB Kg5 5 10 What is clained is: 1 An
i njection needl e support, conprising: (a) a base; (b) an end plate having
at least two substantially parallel bores, wherein each bore is suitable
for receivi ngyat W @fimdPit i on of at | east one injection needle; (c) a base
pl ate having at | east two recesses, each recess configured for receiving a
hub of the at. | eadt igadidmjeedle supportedhmprisind) a hub securing clanp for
engagi ng and hol ding the E{ub of the needle within its recess; and (e) at

| east two fluid connect® 885 each fluid connection capable of comunicating
with the injection nee base
plate. 15 2. The inj ec(t%:) glﬁ Qﬁ% {??egﬁds}ﬁ%bga&?%(asg%goog f{r?gﬁ?lo’; % gﬁa%ﬁleg\/\%ﬁ&gm

di stance s separating thecidceasas softaild€orbasaviplal shgkegirésn bhanleastdirkt ance
separating the bores of the end plate. 3. The injection needl e support
according to Caim1, furueaiondsediei sing at | east 20 two injection needles,

the phank port1on of <aShjhld Hld A BoR AL, S RAERE L ToBliRH fcei ved
Wi thin one of the recessggepling HBubaste aﬁl@ﬁ%t‘éfﬂ@'hﬁbéh&nf}?eeﬂl@l ection
(d) a hub securing clamp for engaging and holding the hub of the
10 needle within its recess; and
(e) at least two fluid connections, each fluid connection capable of
communicating with the injection needle hub received by one of the

recesses of the base plate.

15 2. The injection needle support according to Claim 1, wherein a distance
separating the recesses of the base plate greater than a distance separating the

bores of the end plate.

3. The injection needle support according to Claim 1, further comprising at Ieast

20 two injection needles, the shank portion of each injection needle extending
from the hub of the needle to an injection end, the hub of each injection needle

being received within one of the recesses at the base, and wherein the injection

ends of the injection needles project through the end plate and are arranged

substantially parallel.
25
4. The injection needle support according to Claim 3, wherein the injection ends
of the injection needles have bevels.
5 The injection needle support according to Claim 4, wherein the bevels are
30 oriented in substantially opposite directions.

-10-



ends of the injection needles project through the end plate and are arranged
substantially parallel. 25 4. The injection needle support according to
Claim 3, wherein the injection ends of the injection needl es have bevels. 5
The injection needle support according to Caim4, wherein tbepgiw@bs are

6.

30 oriented in substantially opposite directions. 4 FEB n,nr H&~~

i njection needle support according to Caim3, wherein the shank portions
of the injection needles diverge. 7. The injection needl e support accordi ng
to Claim1, wherein the clanp is 5 secured with a fastener. 8. The

i njection needle support according to Claim1l, wherein the clanp and the

base plate have nt.acti.ng _suyfaces,, and further.c isin ets, .attached
Co ol hmp. andt e RoResliar asilc SGRR RARGrebaoLTaimg 3 Bt it e S Bt 0 T
20 25 30 9. An i njregd inperidRhbydAEYdRERRMDI Y, conprising: (a) an injection
needl e support, conprising: (1) a base; (2) an end plate having at | east
two substantially parallel bores, wherein each bore is suitable for
receiving a shank _portion of at |east one,injec&%on needl e; (3) a base

pl ate having’-at | E8sinyeqhon aedliss seppashasrordipgde CRgnf Lgithest dhe cbEd ¥ ng a

hub of the at |eagt, nqil figkhg) needle;

8. The injection needle support according to Claim 1, wherein the clamp and the
base plate have contacting surfaces, and further comprising magnets attached
to clamp and the base plate for securing the clamp to the base plate.

10
9. An injection delivery assembly, comprising:
(a) an injection needle support, comprising:
(1) a base;
(2) an end plate having at least two substantially parallel bores,
15 wherein each bore is suitable for receiving a shank portion
of at least one injection needle;

(3) a base plate having at least two recesses, each recess
configured for receiving a hub of the at least one injection
needle;

20 (4) a hub securing clamp for engaging and holding the hub of
the needle within its recess; and

(5) at least two fluid connections, each fluid connection capable
of communicating with the injection needle hub received

by one of the recesses of the base plate,

[N
L)

wherein the carrier is slidably mounted on a guide means;
(b) a dose distributor operably communicating with the fluid
connection; |
(c) a fluid container operably communicating with the dose distributor;
(d) an actuator operably connected to the carrier, the actuator capable

30 of reciprocally moving the carrier and the injection needle support
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(4) a hub securing clanp for engagi ng and hol ding the hub of the needle
wthinits recess; and (5) at least two fluid connections, each fluid
connection capable of conmunicating with the injection needle hub received
by one of the recesses of the base plate, wherein the carrier is slidably
mount ed on a guide nmeans; (b) a dose distributor operably connuhiﬁ@@igmpthh
the fluid connection; (c) a fluid contai ner operably conmuni cati ng wi th the
dose distributor; (d) an actuator operably connected to the carrier, the
actuator capable of reciprocally noving the carrier and the injection
needl e support 4 FEB I'LrcD in a direction substantially parallel to the
injection ends of the injection needles; and (e) a switch neans for
activating the actuator. jpal@ireclidg s!u'BJ_st@&ﬁdll‘r’?n AelléVRY YheA 95601RIY s CSTT GhleNg tO
Claim9, further conprising a retention p a?e havi ng an aperture, the
aperture arranged so thainj¢dieninepdles;iandh  ends of the injection needles
project through the aperture when the carrier and the injection needle
support thereon is in (§h2 eXiigheansfosptivaing the ag@iatorhe j nj ection del i very
assenbly according to aim9, further conprising a housing. 12. The ‘
injection delivery assenbly according to Claim9, further conprising a bird
retaining deny. ce. THeSinlebtioh hdeliveiyesdsé@blydRbonensy tA SRy, yiaeoEsthpesingdaC ai m
9, further conprising a controlling neans for automatically activating and
ext endi ng t he cariricetiompiite haylagap@rcreedihe apappisr araNged sa tgﬁtrthb ingection

positioned on t hee.nrds(,a to%“thr‘]eI iplﬂzcﬁl)g tnt(;"e'dles project through the aperture when the carrier and

the injection needle support thereon is in an extended position.

10 11. The injection delivery assembly according to Claim 9, further comprising a
housing.
12. The injection delivery assembly according to Claim 9, further comprising a

bird retaining device.
15
13. The injection delivery assembly according to Claim 9, further comprising a
controlling méans for automatically activating and extending the carrier and

injection needle support when a bird is positioned on the retaining plate.



