- 1 - A SURGCAL | SOLATOR Field of the Invention The
present invention is directed to a surgical isolator
and cradle, suitable for the use in a surgical nethod
for renoval of premature eggs frombirds in order to
generate germfree eggs and birds. 10Background to
wWeobmeent i on  The first surgical isol at or seovwrreoes/os0241
devel oped for use in gnotobiolics where germfree

| aboratory ani mal s were obtained by delivering such
animals fromtheir parents by Caesarean section
directly into an aseptic envitonnent 15 European
patent application no. 01650100 is directed to a

nmet hod of rearing a bird of specified contam nation
free status. The nethod of this application conprises
housing a bird as a parent bird, surgically renoving
an egg in its shell fro pjrd prior to
transfer of the egg to ghhgscggggﬂ%ﬁg%he parent bird,
i ncubating 20t he egg and hatching the egg to produce
a | ayFad obihe thvenkide application also relates to the
prsoduction of .avian eggs of specified contam nation
free status. The present invention is concerned wth

2 sur G @O EuAmipnF R oo RS sgilot e cpre guiap fos i use
pr oc ed arsegicdl arethol fo kariond cEEgSatad dgdaifoat Dird in SRGGH héRehe

ger N&fehffecdgdd Marbings> | N this specification, the term
"contam nation free/germfree is used very broadly

and relates to many pathogens and infections that can

Bé cHackpdunitifo fiiodabontianarti cul arly, poultry such as

chi ckens and turkeys whi ch are used wi dely to produce

floch% 9 q} § for bree roduce fertil e eggs
0 st © H103] {)

COMTRT o BRTs e d%"egﬁ 8‘} %8 r TRl yers saRtiee
meat *‘?beﬁmnmmwi%wg aibrpeadam . delvating Hvesh, animstfroe s ranmits by
bi r dsCagga@ati Seztbn diedifinicB BstbRGILAMEK. @ W de range of

~ bkol ogi cal substances including vaccines, antibodies.

European patent application no. 01650109 is «irecied 108 mathod of rearing a bird

of specified contaminationt free siatus. The methad of this application comprises

housing a bird as a parent bird, surgically removing an egg in its shelf from tha
parent bird prior to transfer of the egg to the cloaca in the parent bird, incubating

Z0 lhe egy and halching the egg to produce a laying bied. The appglication also ralates
i the produclion of avian eggs of specified contamination free status.

The present invention is concerned wilh a surgical isolater and cradle for use in
sterile pocedures for oblaining eggs and birds of specified germ-free status,

In this specification. the term “contamination free/qerm-free” is used very broadly and
felales to many pathegens and infections hat can be carriod by birds, particularly,
poultry such as chickens and turkeys which are used widely to produce flocks of birds
for breeding to produce fertile eggs for commercial produciion and to produce eggs
30 and meat for human cansumption.  Further, such eggs and birds are used in the
manufaciure of 3 wide range of biclogical substances including vaccines, antibodies.



- 2 - nonoclonal antibodies, fibroblasts and
proteins, both for therapeutic and prophylactic use
in people and aninmals. They are further used
extensively for diagnostic tests and the production

of transgenic eggs and birds. Many of these uses '
MeR T eswggs and/ or the birds produced fromdiiataozs
be free of either all or specified contam nants such
as infections, including a variety of species of
parasite, bacteria, nycoplasmar viruses,

retroviruses, pions, DNA and RNA fragnents.

Soneti mes, the viruses can be small viruses including
pi coma and parvo viruses. Sone of the bacteria from
whi ch eggs are often contam nated include Clostridia
and Efcexchtretibedies. ibhestearsipentdra boniahappblle G:&{Hr&mymm,c
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tio rovi d
i sol 2‘ i q“en%’mé % g&eeegg%‘i’“ IpSHiiely A é’h‘"ﬁ)ﬂwmmaﬁecmn
confartimisaien pir @es.athvirepBies, geinirashtir Ghotgbicid) it foss of
pfoe@ﬂﬂmﬁohﬁx ifcRMoREShdCi sol at or made
of m I's wit hdagf I eas%di ﬂgﬁg” %%%% p‘?)slrr;t gmmm&%’[ Yatye and
I sol"ator fl oor which provides an operating surface
and a surgical port within the solid isolator floor,
a cradle for receiving and positioning a bird during
a sterile surgical procedure having an open and
cl osed position; wherein the cradle enables the
stabl e positioning of the operating surface of the
bird relative to the operating surface of the
i solator such that the operating surface of the bird
maybe operated on through the surgical port; and




wherein the cradle in the closed position provides a
conplete and stable air Seal to be maintained between
a bird on the cradle and the surgical port. According
to a second aspect of the invention, there is

provi ded a nethod of using the surgical isolator and
cradl e as disclosed herein, wherein the surgical port
is sealed with a first layer of sterile transparent
adhesive film the operating s%rface of the bird is
cleaned and sterilized and the “bird is placed on the
cradle in the open position; WO

2007/ 095998PCT/ EP2006/ 060241 a narrow strip of

t ranspaigithontstigsinvgabh | mis placed on the sterile
surface the bird, a second | ayer of
sterile transparent adhesive filmis placed on top on.
t he 5nareoring &t 3 fint aspeckrd He givendior, [npaTs pevided 4 fieilecugithiesolater
i's novaRl Bl 1ok hevikl VSBrRed biBRadiRinEIRS Lkﬁrﬁus%ﬁe?@ ln€urich a
p03|t|g iE@rOf t he op g&g(gng{surface of the

prefera’? e B G SR rel'ative to the oper ati ng
surface of the surgical isolator wherein the first

adhesi ve | ayak idoSutor maa@mxﬁﬂdwwm ReodVBuoSRE08 Hor8 0 €53 ¥ator
layer and a gonpl.at §P%55 orem% fg@gagmda petueen Lhe e

bird and the surglc P80l a
Descri ption &fdfREBOI#0&ntion In general terms, the
i nvention prOV|des a surgi cal isolator and cradl e and

means for usj gm ﬁthQQQWLRF?Em&l Q?Egﬁg fohil§ Surgical

at nosphere in a surgical pro edur
per f or ned. TP@@H‘P@‘F‘&"&I““BM@@W@"WH%I ves the
surgi cal -romoval of a premature 20egg in its shel

froma bird. wh-Et@n &b Q@@!@edaﬁtag Jﬂ@ lecg!é &9&.09’::& uﬁﬂ@&eﬁg%surfaca

contan1nat|o % | oaca i s

| i nked to bo‘f l’lhet il ‘ﬁlf“ﬂ%ﬁ tf'?/@"e% ?"gf.’ﬁﬁc?ﬂﬁ‘t?t’?"{?fé" 8478 fhahhe

of the bird,optirgsasudace obhe g raghedrdraieimshrongl tHeaurgical port:

present in tjag cl oaca at the sane tine. The egg,

prior to 25 entering the cloaca is free of

contam nation. However, as an eggshell is porous

external cont&RINER FRAF Rtersioptrosing Pysidsescomplgin anth stablo

reproduct i vei sysitiete tohingiaghbeten e lbapgahd Gradie R 188 surgical

problem Spegific nethods are required to renove it

fron1the oammt bird whilst nmaintaining sterility and
%? gcause of its Eaturlt addi ti onal PeCIfIC

rrot SEREO 0 8 BERI LS PrEUBLYT i REGH # eelhod of tsing the surgcal

suceersf doadrnd dcassd s&r8Rtd i3 a

the surgical port is sealed with a first layer of sterile transparent adhesive
fitmy;

the operating surface of the bird is cleaned and sterilized and the bird is
placed on the cradle in the open posilion;



Specifically, the present. invention is directed to a
surgical isolator and cradle for use 5 in surgica
procedures-wherein a premature egg is renoved inits
shell froma parent.bind prior to the transfer of the
e%% to the cloaca. As the present invention is

S7@YB0 obtaining a germfree egg, it iBCI/EP206/060241
i nperative that the surgical isolator and cradle
provide a sterile environment for the procedure to. be
carried out in. 5 Preferably, the surgical isolator
shoul d includes a sterile gasgous at nosphere.
According to ono enbodi ment of the invention, the
i solator suitable for surgical manipulation is nade
of walls, which may be flexible, with at feast two
gl oved port s? AU ckimrippeaadhesivg T sataceston the sterle surface
separate entthgbiport and a solid isolator floor"-
el evat ed above ground. In the isolator floor in front
of the glove orts, there is a special surgica
port. PrefersBF DS Saigiansperepaiesigjm ixplaced on top on the
apErOX|natehymﬂﬂﬂmnﬁxm@@ﬁﬂhmnmi The birds are
presented and held for surgery usi ng an adj ustabl e
stainl ess steel(&?crad h js pivotally attached
or hinged t % REEMAREL Figd : sffdrfﬁ's’ o8 i eRpHsR sqq’f’dlﬁF“"’"mg of
bel ow t he s¥iegiremlingzodce offthebigiuprgleraiay the sialombm Fet@itto the
associ at ed epihtpgeRacd Bhe BRyiSk Sdiddd sed using a
copbi nation of nethods including heat, noisture
(steam, radiation and chem cals 20 such as
per oxi des affBfre ey i witkesiviolayon és inicertachvithothe becond adhesive
Sterilisati eprand hoamicdvitsed) R chReled baMRRh fne bitEand the surgzcal
viability ofg,ffie embryo should only be used.
Furthernore, to maxi m se freedom from bacteria and
spores aII surglcal equi pnent shoul d be

tarilo ch Bliksatip: BAbworighng to a preferred

enbodrnent of the i nvention, surgrcal |solators

shoul or cIe ed sprayed w

al cohof exm'c')'g S}r{eg "Y%Y% B¥<sn "1”%‘ El.j""fi”ﬁr i gdie d?q 'é?i’”s for

f umi §EPRHO W"f‘?f" poogtnipptpn fesr aiypesphioge imahich o spigfod Subt@iure can
|i tr &e atdor@as The Ongitanprb®Bire involves the surgical-ramaval of a premalure

20  egyin its shell from o bind.

The cloaca is the principle area of contemination within a bird. The cloaca is a
chamber linked to both the digestive and repreductive syslems of the hird, thersfore
an egy and faeces may be present in the cloaca at the same time. The egyg, prir)r 10
25 -entering the cloaca is free of contamination, However, as an eqggshell is #omus
extemal contamination whon the egg passes from the repmductire system through
the cloacs is a major. problem. Specific methads are required to remove it from the
parent bird whilst maintaining sterlity and then, because of ils pmmaturiiy. additional
specific methods are required 10 incubate and hatch it succassfully and consistenUy.
38 ' '
Specifically, the present invention is directad 1o a surgical jsolatar and cradie for use



The at nosphere of the surgical isolator may be purged
wth sterile, filtered air to 30avoid

enbryo-toxicity. Electrical and other equiprment not
suitable for steam irradiation or peracetic acid
sterlllzatlon may be sterilized using comer

A AHER 6 - oxide sterilising systens apgjf’ﬂ”d"""m‘*
once, or preferably twi ce each for 24 hours.

According to anot her enbodi nent of the invention

- adhesi ve, transparent, sterile, surgical plastic or
adhesive filns may be used te @chieve a stable air
seal” between 5the sterilized surface tithe bird and
the isolator. According to a preferred embodi nent of

t he |nvent|on 0 su cal ort is preferably seal ed
w th 8 PP A e Rermrs R D Rer Py Yo dupen
t he f dirdheror lothedfngderobivp lead o t@ribast Abhepragent isgation is directed
bet weeotidiingSs Qérinliiez @dg, slursfnag&mwé hlth&e Birgid BAstt B8 crade

10open|n Sur ng to a
nost Pre erggﬁigﬁﬁbﬁ%ﬁ%ﬁbwﬁ §ﬁﬁb?¥%¥m€%$ i s seal ed
wiEh a first layer of sterile transparent adhesive .

film paidiivhtnd Sirgidaticilor@Rouldienaéiteale 3idodsiindpiatace
of the bird is sterilized, a narrow strip of

transpar ent adhesi ve fJIn1|s pl aced on-the )
st er i feroslite fta e eriodiTey of e Sevepfive they fralptor E}s‘ﬁiéﬂ foy surgicat
| ar gemanigfiatiat ie friab@of ke PHRA AR be obB@SyIN e kb Kol Foved ports

pltgceﬁ’)r Qik Rxal%{?hl&-@ﬁ a”?JgErQ%é’na%y kxﬁxe d aa&ﬁ?élalé(zgr xio!ol gﬂvaled

crad I'vot posi
ensur %b°§"t amy: ot fﬁ"’@ﬁf fepr &% Ik gt e ﬁlﬁ"é""ei’ﬁ’éﬁn fefe s 2 SP"‘:“"
r ot at supgcat mrttfheferabip ¢reatiging pstimhaieepobxitdidy 200ngixcod mm,
isolator Wwherein the first adhesive layer is in

cont wi.th the secon esive layer and a conplete

ir o s P eadee e B UelE I By % o oo sieo
Sifr gi watlie swhish fsapivotally afthed gl tingpd/le tejuhdesside bie isbiiyer floor below
appl i eélsurgasieitn of the bird after conplete renoval of
feathers, thorough preparation and sterilisation of
the skin and renoval of superficial keratocytes and

sebunPeuIHg drotaler gt 2ssaridiesh SPvielRRdt Grayab sleriise eipg a

combination of methods including heat, moisture {sieam}, mdiation and chomicals

20 such as peroxides andfor organic iodine with alcohol,  Siantisation methods that do

 not impair the wab;hty of the embfyc shoufd only be used. Furthermare, to maximise

freedom from bacteria and spores, all surgical equ;pment should be gamma-
frradiated.

25  According fo a prelered embodiment of the invention, surgical isolators shauid be
thoroughly cleaned, dried, sprayed vath sicohal (exposure fime of at leasl 10 min),
dried, fumigated with 2.5% viv peracetic acid {exposure time at loast 20 minutes').

The atmosphere of the surgical isolator may be purged with sterils, fitered air (o
30 . avoid ambryo-toxicity. Electrical and cther equipmeAt not suitable for stean,
* irrattiation or peracetic acid sierilizalion may be sterﬂizod‘using commereial elhylens




25 Mai ntenance of the integrity of the film and
facilitation of surgical approach is enhanced by the
use of a cradle, which allows stable positioning of
the binfs abdonmen relative to the operating surface
of the surgical isolator. 30According to a stil

f worzpEetsbodi nent of the invention confirnme¢TEroshen2s1
the seal integrity nmay be nade using fluid test
materials such as sterile heliumgas released - 7 -
aseptically into the surgical isolator and | eaks
detected externally by use aof ;a_helium gas detector.
Alternatively, sterile indicator |iquids (such as

i odi ne solution) may be used and detected by visua

i nspection 5Preferably. surgical renoval of the egg
i s begtdecstanisine swtersapiicd gnpe. at pradystiit tribessh oha o3,
mnutes fromtinme of euthanasia, to avoid inpairnent
use of

of e 0. vi abi rol onged
naes FrEgRint 1€ Shhes b kol by RS cen wpernmn oo
of t hergea W i adbesivp dims endp Yeakised o achievesgglabii dirl seal between
ady er se kiyriigddisertdce 8RN B1@ adt tRDidadry . 10According to a
still further enbodi ment of the invention the’
surgical procedure for renoval of the premature egg
f r om B9 B psefefedembodimantic! ithedtvantions torreiidl oot & protoagly
t he aghied iane af iansparahN Bt @N adibsifeNBm aklenatﬁf thé MmBlboh O o
tran t n

S r}mb hughs J%‘é‘! t%%%ﬁ#g‘% nl#zed sﬂ&fqﬁ% §F e %i"g A, o8

perltonea ayers of
f%(anWﬂT%W?ﬂ W%E?mWh t he |ntact sealed (e.qg.

cl anped-oil'). uterus or directly by |nCision of the
L5Ut Sl b il o ol B OBERp b hod ST fLoey

steri S|r§% sol uti

any r1 K O rEat FhRee %m Ejﬁ‘df gered pathe F"laf“?/ and the surface of
Al t er"i?awv%fsf?ﬂlizqdhé nguprgtirab! iraespovet| adosivp Minsie Siaced2on the
Qper f@AabRGesAnd BRA Qscawa,w 9du§lly e @ﬂm&b@ lngspQ.fe& abfiSive

ovid lﬂﬁ\t ;ggceg Frﬁlcg onr Iga r@l .v a!{!ps ?i %eimaviﬂg% C‘ﬁ ngﬁ‘%%ﬂ?ﬂzs piveled intg

transectln duc
tha ¢ position to ensum stable positioning of the birds abdomon rofative io the

opemlmg surface of the surgical isolator; wherein the first adhesive layer is in contast - .
with the second adhesive layer and a complels air seal is created batween the bird.
20 oand Ihe surgical isofator. ‘

The adhesive films should be applied 1o skin of the bird afier complete removal of
feathers, thorough preparation and sterilisation of the skin and removal of superiicial
heratocytes and sebum (using detergent, alcohol and erganic iodine),

Maintenance of the integrity of the fim and faciflation of surgi;:a! approach is
~enhanced by the use of a cradie, which allows stable positioning of the bird's
. abdomsn relative to the aperating sudace of the surgical isolator,

30 Accering to a siill further embodiment of the invention confirmation of the seal
integrity rmay be made using fuid test materials such as sterle helium gas roleased



25renovi ng the egg enclosed in the oviduct

sterilising the oviduct renoving the egg: and 3 0
sterilising the egg. 8 The surgical procedure used
must ensure that the gut of the bird i's not

contam nated by waste material and that the egg is

neb 2@anmged. Aseptic techni ques nust be use8CI/EP2086/066241
t hroughout. Preferably, the bird is sacrificed by

eut hanasia or killing prior to renoval of the egg in
Us shell. Alternatively, the bird may be euthani zed.
Fermal e parent birds may be ejther live or recently
killed. Live birds may, as consistent with ethical,

| egal and ani mal wel fare .considerations, be fully
consci ous, sedated or anaesthetised. Eggs and ova
10may alpplicgint itie mefsengcatlidsobed aarleain fstcied bit@ady bows of Oodiym

sedat ggl Recl %ﬁé%@ét} SRfte néﬁ&&ngm&q&kﬁ a&iolh& bRt thay be
enbodi nent i.nvention, the cradle conprises two -

subst é{‘i‘Fldla‘f‘%f’“ﬁgg’é Blinsgeder gef ni ng a space to

receive a bird. In use the cradle is opened and a

bigd perRlbd 0& ,aaneha@.rm@dégs {s P&z%ﬁg@@d Ppidiy, B&:b@é&ﬁés than
are 59(8515 ant

gl o T0 MR ks el PR P LBl PR vgeiny. The

~ pl aceprobeoed ke o prathbotie erxfesste delaysibenponeuthpnsia of the parent

Oper abikiigd fbiAsianeQiyg WiQciaises afdctvwnbiy aamugy. and
abdonen) is parallel to the isolator fl-oor. The tail

end of the bird rests on the cradle bars such that
| ¥t uberdisy dne sEifaive Arbadsepod ity ipsin dersuisel srcedmrofor
r el eagtoried Hapdimededshemaicating o e !ﬁ:rb @0lusR iHcisBntrobghahe

underﬁdngs%,fgﬁ.g“omsmp gme 8 BRNLRAALLEh Holln 0 sbBfiancous,

i sol ator surgl cal_ port surgl ca

he
- pr oceBYES: 37 Pefitpreal iaypsy, of| heirds e ogp é‘ﬁﬁf’ﬁ f’eé“"téﬁ’gf“’c',"a’lh? bird
t hen dithdren leciatect, seated gé.9vamhppdel( Siterus of eectyaby Beigdn 4f hie

1550l ahaﬁs ﬁh Js::@&lc@rﬁé‘c?ﬁa‘iwéeﬂ il @k W E RS AR oRiRAs HBEE B dvBled
surface i cal ol'ator generally

corrpr‘f’g%'ggeﬁ’ﬁ‘ a@’l‘]ﬁ*é’%’?@'m%eﬂwg'ﬂ “‘a‘f"& working area 25
surface having gl oved ports, view ng areas and an
accesePaney. HeRuile dredvincodhprdessur gi-cal port. There is
al so a further access panel which enables the aseptic
transfer of the surgically-derived egg froml | w

~ $8rgical isol BfmiRge Eparptomgipesion apr yingr o thecyiy et of e pird at
~ transfer to abitmendloadih amuréssol ator. 30Preferably, the
renoval of the egg is at a tinme prier and as cl ose as
possible to the transfer ti t he egg woul d

transfer nat UWSW“Q‘BG ?‘l’Fé’“té’fS@Qﬂﬁ”Fﬁ““f’ﬁe par ent bird.

25 N removing the eqg enclosed in the oviduck:
sternfising the oviduct;
ramoving the egg: and

30 .
sterlising the egg.



-9-. The surgically renoved egg may then be placed in
a sterile container and seated. The container should
allow the egg to cool and be of suitable design and
size to for egg storage. A sterile container is one
with an approxi mate volune 10 tines-that of 5the egg,
W motiveosegg supported and protected by a plastremencozit
franme. According to a further enbodi nent of the
invention, sterility of the entire surgical procedure
may be confirmed. This includes collection and

eval uation of sanples such asynj crobiol ogi cal swabs
(taken as noi st swabs and imedi ately placed in
transpon 10 nedia) fromthe egg and reproductlve
tract for isolation of mcro-organi snms using Suitable
culture nedia for bacteri a, nycoplasna vi ruses and

fungi The %kﬂ@hﬁ&mhﬂ 3kt ﬂusbér%w tHafy l Qi‘%ﬁht b R anth aminated

aer obj ¢ na i1 c environien
ance PhesBIRRHAEnTR % FyStarbedeieimmime wgipesed
obt ai fi®#hothe egg may then be 15i ncubated in a
sterile enV|ronnent arld hat ched and reared to

pr od od rdln t he invention.
P or ragiefay, B Bhds b S i B S sirma i
pr ef di &Ry tpgately. Wé’éjd as:emqu&ram:tey Femgerpa@en bints rp bedin e

pri orivd or reﬁ:hﬁywﬂraﬁ Lioe biR@ GnaydsCohdifanChifaMifcal Wahi %ﬁt‘f’ animad
t hey -.?Hfzﬁ? g S r&ﬁgg bf! Fu%gcoggci %%?l ol Ilfﬂé?t?q?:ged Eggs and ava
d’f’éP% ?'H%'”‘P?df%%’%'w wwb@s@etnw@nmm:m de
|solators when SPF eggs and birds are produced
According io 3 preferred ambodiment of the mentm the cradie compnscs iwa
substantially paratiel bars defining o space to receave a bird. In use, the cradie is
opened and a bird is placed in the cradie. Prolorably, the bars are,subsﬁntiaﬁy '
15 identical and form an acule angle underneatly the isolator ficor., The bird ia placed in
the cradle head first, such that the aperating sudface of the bied {the uterus and
abdomen} is parallel to the isofater floor, The tail end of the bird rests on the cradie
bars such ihat .iha' uterus and abdomen are posiioned comeclly, The re-iiease '
mechanism on the cradle is then shut and the undorside of the bird is then parafiel 1o
24 the isolator flcor. and surgical port. The surgical procedure for the removal of tha
premature ¢gy can then {ake ;ilace. The gloved ports in thoﬁa!!s af the isotator aliow
access o the underside and operating surace of the bird, '

The surgical isofator generally comprises an enclasure surrotindivg a warking aren
25 _surface having gioved pors, viewing areas and an access panet in the -lorfﬁ of a
| surgical port. There is alse a further access pane! which enables the aseptic ransfer
of the surgically-derived egg from the surgical isciator to a transfar unii for
subsequent transfer (o a incubalion isotator,

30 Proferably, the removal of the eqg is at a time prior aﬁd as close gs pessibla o the
transfer limo when the eqgg swould transfer naturally ta the cloaca in the parent bird.



I nfectious organisns that nay be controlled by the
i nvention include organi sns that can be pathogenic or
non- pat hogenic to the rel evant species. These incl ude
avi an species (typically chickens, fows and
turkeys), humans and other mammals (typically dogs,
- edtmydeswses, cattle, pigs, sheep, goats, PEFEPHE60241
m ce). For the purposes of the invention,
m cro-organi sns i nclude parasites. bacteria
(i ncl udi ng anaerobi c and aerobi c speci es. comensal
speci es and speci es associ ateg with the gut),
mycopl asma, viruses (including retrovinnes). prions,
“fungi, yeasts, noulds and DNA 30and RNA fragnents
The parent bird is the bird fromwhich the
surgically-derived egg is obtained. The

sur gi gl Auag,cqf;w&% @%,gmglﬁh&hmﬁc@@ H%ﬁg ARlnd? aﬁac{b%ﬂu

to forma’l he surgically-derjved e

S b C TSRSk R o S G FRcr Skt dgpiond 4o fr
enbodiggrstetagefA $iérie donivieertis o \'t:lh @n preroTiie lyplpgle 1 tingeh dwbof
f 150M 1Re £dqOGH 1Hfeq§ bbbl 2l drélScdlbl o i8RE Rheunder the
same congltlons I n anot her enbodi nent of the

i nvention, the parent bird is hatched naturally in a
st er i Acgordipg, forap furteaitempediman of the dheenitn. pieslitksol ¢fe. aglinishingical
exi Sthrdgausmiyal c&aﬁaﬁ@mﬁﬁ&ﬁma@w@n aky ebmu-ﬁmfdasdnhﬁs such
a1 Gt d¥ats (AR 30t o\ Sl Bored st ERern
flfee madiat (fam Hevagd ¢ Eerrdpatisdirer Byatien, ph iprp-erganisms: using
sel eGiitzon caneh Mmadidlfofbacleas InyBenR1LE.WDESs sHadaTg:, including liquid
cont o

o ov i kR e A ol M s RS e,
15 Preferably a laying bird forns part of a flock
and &htethe blade bagitatgddpiaddsenmtee fgticdbéihed, dhesmyylae theh be
the LayaRd it el chirobrRaPR Gadid sheradi&flo BfeauépﬁgaJaue
contam nants to provide a neasure of the contam hant
free status of the flock. ldeally when the specified
cont apdoriimatio the seentitraloummiirumigtedere idrewied-ofannitrisag beshbukd
bi r d prefehiiy lbaWérings Bbgithil Sorkl pREH Rfhads ;saexnaw@br kY o inkd e

the © R 9Shoe 8] 8 AMblchDiocPR R Lfls 3 R HRSCRAT oS

%ﬁ r d cw*%l@érfw@ﬂiﬂfﬁﬂ&m hEh‘*s‘t“é‘i’?‘r"P dnag bo |°P'B?1‘ﬁ?§’nf“% =1*°5*§m
25eggsen@nF efysaine pirds Bretpeizedhat ched to produce further
|l ayi ng birds. In another enbodi ment the laying bird
is repoved fromthe sterile environnment and fed wth
f ood™EHIHLP RIS IGE MaY bLErPeRt By therfenin ingudeprasgises at
by .t déandempahéypoc ohasntpatyogenic to the miavanh bpegert fihesedacluds avian
£ ef grakl tfx,p;wu; M&m&u&s}m&m«y;mm@sg #d Qtﬁ@rmglﬁﬁﬁ {ty oy

suit bIe ﬂ ggtlon or use in the
i nd horses, cat sheep, goats, fats and mace) For !ha purpases of

the mventicn micro-crganisms include parasites. bacteria {(including anaerobic and
aerobic species, commensal species and species associated with lha' guty, '
mycoplasma, vicuses (inchxiing retroviruses), prions, fungi‘ yeasts, moulds and DNA

- 30  and RNAfragments.



Typically the bird is a chicken. Preferably when a

bird is hatched froma laying bird having the

speci fied contam nant- free status and is not a |aying

bird, the bird so hatched is reared in a sterile

5envi ronnment for subsequent fertilisation of |aying

bVPA¥7819%8he sanme or | ower contam nant (nme BEHERISU6/060241

According to a further aspect of the invention, the

invention further provides a nethod of providing an

egg of a specified contam nant free status conpri sing

in a sterile 10envi ronnent hog§|ng a laying bird

havi ng the sane or better contamination free status

as provided in accordance with the nmethod of the-

i nventiorc 15using the laying bird to fay the egg:

and r dhioyderg birhis teagjrdtiomawrhichhiber swedicalyidedvee nyd BoBERES. The

20The sbrgtinpgeriiar éhg NBheh RRibahe aH§ @Slcle® .J R¥n Qﬂay%grgm The

whi ch %b‘?&"ﬁge"ﬂ ‘\’,\'}Oﬁl’ rsgduct] giﬁ

hat ch*{ Mt 0" 0o 0 ag by éerg"f“bV‘ﬁ’ra fl ock of

birds of germfree status or if it is not a |aying

bi s d, inliee uaendiriear df @i lvbatBe 1 phiadtivhdis Bhdesh fidh § Rk br similar

tomerbﬁggﬁg:g% ﬁbsﬁ%ﬂéﬁﬁazm 251f fertile eggs are
oduce o

~used to pr Ag of “derived. birds, then the
eggs may be hatched, reared, naintained and bredin
ei t heln apather @nbb@nal ohihs bﬁﬁdnbry UUSsY Sk e hisd c§Rﬁc¢ﬁz¥$&zﬁH@ Al

in i sgé,ﬁ,te%r%mﬁé?u N4 ﬁoglc oflehhs P Enfia¥ e %{mg%ﬁf,&gﬁﬁ;g%%' @aﬁiﬁ

It wi Il be appreciated that 1n certarn crr
vifen t aki ng sel ected birds as 30parent birds, the
| ayi Ng adirhesenprodidiedad shatdyverntiot e rpafatciing Beons b b in6dk N bic

| fr eﬁ @Hich Qfﬁ“&%ﬂ@&&ﬂaﬁﬁaﬂrf@g%ﬁml f@wgn?eepln%ﬁcegfbyts abie
ri g tselg&ign zlzr&:ymturas rean meutcgs uﬁgarncgl%%%eg %on:iﬁmns and the method is
used W provide birds of a different contaminant free status, '

~ Prefersbly & laying bird forms part of a flock and aﬂér the laying birdé are halched, a
sample of ihe laying birds is removed anﬂ tesled for specific contaminants io provide -
a measure of the contaminant free status of the fiock,. ideally when the spacified '
cordaminan? free stalus is not achieved in the laying bird, the laying bird is used as a
22 parent hird in the method.

Preferably the paront bird is chasen as a day oid bird,

in one embodiment the taying bird is removed from the slerila amnmnmenl lo lay
35 egos whlch are, in lumn, hatched lo produce further laying birds.

in'another embodimeni Ife laying bird is removed from the stérila environmant arnd

fed with food cantaining normal gutfiora. The birds produced by this method, having

normat gulliora, prefesably withoul avian ang zoonotie pathogens are suztable for
30 consumpt:cn or use in the locod mdustry ‘



WO 2007/ 095998PCT/ EP20061060241 - 12-- carry out the
same steps again using the eggs produced from such
laying birds and artificially renoving the eggs from
these laying birds to pnwi de further |aying birds

whi ch hopefully w.ll be contam nant free. 5Indeed,
twezst7@pivd ty can be further inproved by fe@giEeRotdnstzii
laying birds, in the sterile environnent, with food
contai ning normal gutliara or sterile food.

- Preferably, the birds are given, in a sterile
environnment, sterile food and,;yater. Al ternatively,
nanel flora may be admi nistered to the chick
pre-hatching or orally to the bird at any stage after
hat chi ng. The normal flora may be one w t hout

pat hoggmsally & bindid 3 chizeerappr eci at ed t hat 10when birds
are hatched which are not laying birds, they wll

then he retained for subsequent fertilisation of the -
| ayi ng "EFPHERep A brdys baighad frofy p layifg b bavng fiesrealifd fogtaminant
st eri e slatusvantilis bet Pégisg bk tha birdt fvehaiuhes @nteared in a sterile
- I nyenteh@Bamdn® iR QEALGGnB idiRbiod B8 1I5ADidObs B OIHHUS uver
use. \Wen e are required of a germfree status,

t he ficP'g?""?zﬁ‘?%ﬁsiag’s'do is to incubate 15 the eggs by
using the desired parent birds. Then, when the parent

bi r ds AB@WngeLmke? 83pBM of 1 inBRRA! thd iREnBA RhRITHIBARS S nfefhod

provid nmeasure of the genii-free status, house .
That POPATRRT 495 3 o metnd B Beo it BmERE o arere
use t ReMrmpPing bird to |ay eggs which will have a
germfree status: 20A stilt further enbodi nent of the

| nventi on broviedes £ BRha 4 rbGHPR! bdidh Biinaton free

hat chi ng the surgi‘cal Ty o ggs,. ]

rearing and br¥diangroridedin ‘tcﬁ%"%‘ﬁfb@’géfﬁé'mhoﬁfr‘w@"mm
Surgically-derived eggs are premature and their

dayel opnent,  fiQig ¥ AYRY S hay BRI deat i on, may Dbe

del ayed. Al so, the eggs may |l acK certain features of

a full-termnaturally laid egg, for exanple there nay
be reduced cutreredviag tha eechie asrither $terdipvipomentf ormation in
the shell may be inpaired. The shell, its pores and
cuticle nodul ate respiratory gas exchange and
hydration of the devel opi ng enbryo. Therefore

stfan dHPdPYWﬁP'E’r@?NmﬁP&&ﬁd ey RIS ticRAIY bribelendgprpeudtiiselt

. not b whip map hdwhtisio b bird wiRth dsute@@yiombi fiack W EBorGam-fren
“requig ifdcatl aghj j . i Qh.

hat ol o] o i BaRG e GARK] £ 0 B e
The <PEBTPRELSYBhditions required vary with, for

25 If fania éggs are used to protuce ofispﬁng or derived birds, then the eggs may be
hatched, reared, maintained and bred in cither conventional husbandry sysiems, SPF
systems or in igolalars io cantrol the ontry of micre-organisms,

It wibl be apprecinted that in certain circumstances, when taking selected birds as
30 parent birds, the laying birds produced may net in facl be sufficienly free of
conlaminants to produce laying birds of the right quality. It may theri be necessary to




- 13 - exanple, the species and stage of devel opnent
when renoved fromthe parent bird. Rearing and
breeding the derived bird in a healthy and productive
state whil st maintained in a specified contam nation
free or sterile environnment requires adjustnents to
ntPAPBAY Bont ent s of diets, especially or gaREEEP2006/060241
mcrenutrients such a vitanmins, to conpensate for
| osses occurring during sterilization of the diets
and froman absence of supply from cornnensal
m cro-organi sns. Preferably,- t:he eggs shoul d be
all onwed to cool after renmoval fromthe parent bird.
They can then be stored, undisturbed for, in the case
of chi.ckens at |east 24 hours 10 and not nore than 72
hour s S&EY BHRME a7 98T REINAEDg chgsAdETeR Prm Sich laging birda nd
and, ffdalihenidry tbeguus dronange Iy bitls REFRRNkE: @AY birs

23t,  whkdlbddy B8 Sinfhifdf raQ- 75% and be free from
Vi bratl on or- sudden jarring. Accord| ng to a further

endodj t \Y r.t st 24 hours

st and in&%ﬂl %é)glt?}r%:dggg{t I|§Lofﬁm"c":3’6'n q’iy] feﬂ??ﬂ*';"f %E"gs % e garile
egg nEYBEetsEl fm?ﬁm%t@mbm@hmegge@nwl i%!uﬂmblv. the birds
car efar biyennio ni stediloagivifodrmientyaiegb Yool mvatdr rmhlrhﬁibélyp Flannat flors

te rr‘p%@tdd raﬁmmélﬁﬂeaﬁ.d ﬂ4§cr|2}% E}BCHHIC %Q tP th %lélﬂ)’ stage aftor

respirato aseous ex

di oxi'd % %%W@@W’EM@?\PW&W%W% *PW*“ tRhapprediated thal
i ¥iC ulyeen birds s hictied whialy acomutl laibg BiRts,CiRdy VA el ba! 5884 for
ac C OrsisBgLeherfiBfioh SR hyind Bads! HEA Lal: hd \gt[utaﬁlo% can begﬁg]oglla

: surgical ly-derived premature egg 20 a targe
| oss of from approximately 0.4g/day is desirable.
| ncutjanlibe Ressiélapie fha present inehiicaptp posticorsita Yo Sghs B subb@uert

pr gzg‘gﬂammﬂ keditls lahedbdulifed§) a@@bﬁtfﬁzﬁuﬁﬁﬁ |lhe%¥lpué§tlo%:st incubate )
12° 0 ety Q00 b0 RS IREL R Fien Slne R oy e ieciery,
may feﬁ‘f—“? |°<§|5P%F'r6‘é cEAmingnis Hp Prayide dereabyre 4DYe yatm-isecuing,

be abijuses thetdaying ct éhi angthelesidry arG@ahdht BiG s 1¥ERfidgl vl L0k

T at eeqyl Gkl e Gerdied Bk 0SS until 25Day 18 when
relative humdity should lbe i ncreased to

approxi mately 65% A suitable environnment for hatched

thi ch st fughur pmbpdistentia, the ayéntion amvdies @ cehd Gir ivebafing ang

act i haehibg NS surically bbiybdl eﬁ\ﬁ' lafel 1rled QleheP Gin dd Wt LJ}.é, fr:{m the
a

HEPAg fdehdeSif air. The alr is maintalhe Ive
presguFLé “a bg‘l‘gsexchanged at frequent intervals (e.g. 10

~times I P hour for adult 30birds{ taking into account
cubiSrgtapaeiey @is e bbb ognaaﬂﬂarsae% ”§£ah¥x)a
| 2f5| O Qhst@hf, err;yt% o%&iytgr gtstp%{o eggs ’g"ﬂ' g gartagr{r&uumglolf a¥uf€ term

ports r ot ect from
t enBEPAY L e IPT eragmte theye e@m mce@ cyigle pn thwisties and pore
coné¥rhitiom the shel amaytte inkoee The rshcmozﬁv;fbf& |30 @il Infod S0t

L e 1 38R BEC L &ardh b ARSKA' of b SRS BERT LG A
e de
br eed dn’%éa‘ﬁ il a"Ee F ‘1 e STROY joghvey Hyetefore
whi Is A tre&f qu rﬂorgormal Ia:d eggs may nol be appropriate for optimum
.30 viability and can require modification o achiove consistently high hatch of healmy
birds from surgrr;aliy -darived eggs. The specifics condifions required vary w:th for




5 specified contam nation free or sterile environnent
requi res specialised diets to conpensate for the tack
of "certain nutrients normally produced by, for

" exanpl e, the contami nants found in the gut or on the
skin of a bird in a conventional environnment.

Wro pwtestlder st ood that this invention appl?"é’éE*’tz%'“’&?“F“ '
avi an and reptilian species. 10includi ng but not -

limted to chickens, turkeys, quail, ducks, geese,
gui nea fow, pheasant, partridge, parrots anti
grouse, The invention will he,ymre clearly understood

kern the followi ng description of the Figures and
Exanples. 'S Figure 1 shows a surgical isolator and
cradl e according to the invention. Figure 2 is a

di agr aramegtd, e sepieeserstiagt piolvaimed @hamsthoedd bdm thh earent bird.

IF nveptﬁla%g U rﬂtgeetifhg? (I@%ﬁbe@%:rﬁ'ﬁ %I @519.9 aﬂ@?«oem&u Sl
i gu S U

e
| sol aBIED T AP TR OL6F A PUHER reies
i nvenijesimenBhip Suirien cantes ¢ rdipla. depscialy croericamicrsaienfsrseeh a

at gos pRafiB, b Bun%hﬂb 16 1§ Pe&iding amag awﬁamhﬁ%ge@aﬁ@m
The isol.ator sol at or nade of

TSP el AR Pk B e o' (ot
shown), a solid isolator floor (2) whi ch- provi des an
25 0Pkt OinG Bhidsameuld Belamw s ¢be aker wct«m (eSth 1V gD bird.

the soldd.j ée Qérﬁﬁ mﬁé?;%mezh& iﬁ%%&% cri?é?c&és A lafet 'z&"ﬁ%ms

an aperture 2 rson carryilng
stft ge?sft 'E'h'ﬁﬂfa!f'é@é hqure SigHes snfil 5 S RyE HE f*’tfﬂﬁé aipgndelfor
At t aclkiimlert eygé b @nirealuad iBdwebh EDindi 23°Careiaitumiidy) of BBIs% and

receiyd h@rngib %iﬂtrg'%ﬁgéﬂ%?,gdbl rd-during a sterile

~surgi cal procedure. le is pivotally. attached
or hinged to the underside of the isolator floor 7
bel owadebrding ter gfudicdr eGO@idndn, ofdiss isteotian, fiyihd first 2 inage staldard
tTihhg ?%:%tﬁ@lg?‘]rg%s {blslh@qg&feﬁ o b rﬁ:iérftfé' L)éﬁddt gfg%lhéercizg&ﬂ"egg
Vi |
seal 18" 3’*’ F]"{"\é 'ﬁ%g’rﬁeﬁf/\é@ﬁ%mﬁi [rgubation; temperatie, fagtive
cr ad| rwmightandnEarpggiie gFPiploneaehars arghaar qgeaciplly Chhen dioxide
sur g zﬁﬂ|axﬂﬁi§ tor@rtbiiods @ S TR RE@s@hayd 6AMREadndMotdIcaa ba

t f t
i 2T RERE i (bl e Iy DG ke el
GPadl® 3596l d""fSP'O\Hsﬂé’é ffefie amw&g%**&'%t is j cesighfgrh jngudation
t he straraurgaasatpraiviatl 302°C dweprblenblsinadig omnxy Orudi vty Vol

to th&ut%l&'[ @Ld %nsfw@me@u Bsﬁoxwew c'%'aﬂ:&?ie ulqm‘ -

05 DR PR S B st o ig i S o

i nvemdised atcording daily according to ventilation rate and daily egg weight loss untjt
25 Day 18 when mlative humidity should be increased to approximately 65%.

& sultable environment for hatched chicks, rearing bir‘d's,ﬁlayin'g and repmductiﬁely

- aclive birds is a rigid walled isolatar, with HEPAfilared air. The aif is maintained at

- positive pressure and exchanged at frequent infervals (e.g. 10 times / hour Tor agul!

30 binds, taking into account cubic capacity of the isalator and slacking 'densify). floor
area of 0.2 - 0.4 m f bird, gloves on entry ports protected from damaga by birds. and




10Fi g 2a shows the surgical isolator (1) not in use
and in the closed position which conprises an

isolator floor (2), surgical port and adhesive film
(3), cradle (4) and hinge (5). The cradle is in the
closed position. The surgical port (3) is sealed with
awf)iz?"glf’gf’?yer of sterile transparent adhesi Vel/ER2pi¢{60241
15Fi gure 2b shows the surgical isolator in an open
position such that a chicken may be placed in the
“cradle. The chicken is placed head first into the
cradle and the operating surface of the bird is
defeathered and sterilised. The air seal between the
bird isolator may be tested before and after surgery
using sterile fluid test materials which are rel eased
i nto FhérmgplecaM fablistoatolisdlostiais conmibiers sinlar fae tikse for
t 0 -becoetrohtds o tit shingspetes2ad Shwsit@cysigcond sterile
adhesive fil mplaced on the sterilised underside of

t he cplcken Preferably, a narrow ship of transparent
adhes NG Pid reeriay 2 Sy ‘ﬁﬁ)“ﬂi‘"é? HldeErEivs ptale whitstmpingained in a
sur f a&mcs@ddecabuamhahmt\ fee 0 rthrile caneironodnt doBirds | Pecintised diets to
ot ans&ﬁ{p&%&e?@m&% Eérﬂaimn'uiﬁen@ @ﬁ\%ﬁ%ﬁﬂhu&&ﬁ: O %Qrgple the

narrow stri fil 'S sta
Cr ot nfiniyfs GBS0 fiop askin el et s sespPervignmen:
ensure stable positioning of the birds abdonen

r el atik il bbmnﬁdﬂﬁadaﬂﬁaﬁ akid fﬁﬁ;nﬁdt'\r &Elgaﬁ l:cpﬁu IS gﬁg rrt%hl{éﬁlspccles

30! % iy rrm ed o ¢ d on
% fac?ud g t?chll qu i qn s ggfsbpua{l f upks pgase. aquémn .fowl

the f e surgica
surgH@ﬁFﬂWﬁﬁﬂﬁﬁPé@W@th6@§“should be held in the
fully flexed position and cloaca seal ed. 30F|gure 2cl

shOV\BrhE nﬁeﬁiﬁr@\gilf %e {r{a[et &S}gif Lrﬁiéfggocp 90% {h %ﬁa St{l@lc gﬁ:ﬁptﬁm of the |

steril e adhesive e surgicar por
adhedTaYEs PHAEHBRES: he bird come into contact to farm a
dbable air seal - 16 - within the surgical isolator

and  pigQMH ARowd aSLkhtiBladHink 3080 L&or@igg BHEERLGgh on-  Vhen

the first adhesive |layer oh the pod 1s in contact
with the second adhesive |layer on the bind a conplete
ai r §gWP 2jisa dpgrarmalicHenretentplion lbithd melbiodaaf thetinventisn Lgrgaind
i sol afrgital isddkit@ndidicica Blgulg@l ween the bird and the
syrgical isolator may be tested before and alter

surgery using sterile fluid materials which are
r el eB8¥R i $ipE f (7l [HGicEAFolais nd c@fe {05 achva Isiceordinsaik she
t 0 bigveditiine Gtie thotator privides  Exanibonr:floe aimosphere in which a surgical

procedure takes place. The isolalor (1) comprises an isolaior made of Nexible walls
withy at. leasi two gloved ports {not shown), 2 solid isolator floor {2} which pro{rides an
25 operaling swiaca and a surgical port (3) within the sofid isalator fioar. The surgical
part provides an aperturs lnrnugh which the person carrying out the surgery can
access the operating surface of the bird. A!tached [ the isolater fioor is 2 cradte (4) |
for receiving and posilioning a bird during a steril surgncal pracedire, The cradle i is
‘ pivotally attached or hinged to the underside of the isbiatur ﬂonrlbe!ow the surgical
30 port, as shown by the hingo {5). The surgical port is adapted to retoive thal bird in the
cradie and {o provita a complets and siable air seal ic be mairitained between a bird



Met hod S5Fifty adult female and five adult male

chi ckens of known SPF status were maintained on
selected diets and allowed to breed naturally. Timng
of egg laying (oviposition) was recorded individually
for each femal e over a two-week period. The nean tine
wfo slepywogws ne. L) when an egg was | aid was CEITERIRMG/@241
for each female. The tinme of day for L-3h was

cal cul ated and the period from1l.3 to |I. was

nom nated as the derivation LU nterval. This interva
was the time in which asepticggsurgical |apanotony was
performed for renoval of the nost devel oped eggs in
each bird. For the procedure, birds were euthanased

by cervical dislocation and shortly afterwards

pr epane the dBidiodsdvier srrgabpet gadg svgay. dihs istvhied tbam tperture is

sol ut E@:amt}@ Eov@remvm e adﬂéwEﬁat(aﬁmmw&s FRIBNRDdhesive
fromthe ventral thorax and he exposed

Sk UPGTRRS I SRt B0 SR IG Avhe] DR ienpp i 1
al coholablaelt etdble pesBINI@, of FBa dbriskabdanenaativehie themloerating surface
unger oaneSiRehidbiaér. adapt ed surgi cal isol ator

sterilised with a 5% solution of peracetic acid and
containing sterile instrunents and a 500 ne flask

cont afigird g showgiarégrarmticsbivetesenplie Kilednsiepd of psinsrtegicradie
W th scsdiegbhR rdedpe and a sterile entry port of the
20 isol ator was then placed over the drape. A

| aparotony incision was nmade and the oviduct

(Jt"y pi EaPP yhaR dreureiasoRifd D ki P Pohin Bopesed perdign ghkch
t he egmptst by isslabufice: (PRt s@rgical port Hae adhskictuiid (SyaSadih@n and

tr anstﬁ&;‘é?ﬂ ﬁ{e%t'@ie id A tl%@%@ed);osﬁni}fe‘f%%ﬁ%ﬁ FH -F@i S

and the ovid % containing the egg was remove
t he f@ﬁﬁ‘%? S“ﬁ d‘@??é’ﬁm’“f‘ﬁ@ u?é‘Pus encl osed egg was

then placed in the iodinel/al cohol solution for five

ltmsn ut F?{ﬁsre ﬁgsna:ﬁst:&r suvghb?tmawa # a?\élpémf GhindRRGHARR cﬂ{g:gn N&Sve
rans er via an en ar r.om

i sol dt J f e, <f e'iel @I ncgg'%ifgg'of Rpg hef‘é]t'l hé‘H’ ‘g‘é é’”"\/'lE fge the
i sol a"tﬂe'”’""gtsh@%vﬁ R sitpleathpred sutiieiing Bygirsetrbrreatn tho
swabligd isotbhmay teh 1edtaa§ te bttt a8 suighp Dsiaerter i@l sdsemsiethis
to anf gieafs;&eemél%g a;f.sam&% GREE xménqgugéwe detected.
30Wthin one day of hatching, Ii1ve chickens

r8moved from the hat chery isolator and transferred to
two [Figugecsbaisa seem sige pdebiat fim slosadiob &olserifser undarside of
rear msagch&n@.u BSot@huly, a rhiow st wnﬁn@me&kﬁne%we @h.l (Rt QRSN is
wer e % reia er|

| ets
r adi & f:%:fm y ?(?e%ugneshao'f‘mage \?fémcc f Fl&‘hWSMEaHMS’VQ
r enoVisd's pieesthos ipptendife nafiev plamefiadipsive Bimabitis stage the cradin is
et hanasaericandcsaipbadn iDinsbaGBkI RGN BYha 8iF@ RbSomen

~and W?c{]tg mecop%?&né g[lr%ca %@%@qs al @oﬂté{'dgg tlnrld\r{egdemen fhnutd

spl een eart oam caeca

i nt e&e paakl o fhgdierrp! g ﬁEf‘-‘EFaééé’é@’ to F!E’%@!etsg‘ﬂm' “W"a%?ﬁeﬂo legs
chi ckenl bwe#En hatfutih eslespeitsnt tbdcy sdaom t he
artificially derived eggs

36 Figure 2d shows the cradie in the ciosed pasition such that sternile adbesive film of the

surgpcal port and adhasive film on tha bint come into contact to farm a stable air seal




1.0(hatchability >50% nore often >90% . No anaerobic
or aerobic bacteria were isolated fromthe chi ckens
sanpl ed. Conclusion A safe and highly effective
method for artificial production of germfree fertile
eggs i n chickens was established. Eggs were viable
aHe2greatited viabl e germfree chickens whi cRCTRR2@6/066241
successfully maintained in isolators. Exanple 2 20A
series of further studies were conducted in
accordance tvith Exanple 1. Variables anticipated
which affect sterility and vigbility of surgically
derived fertile eggs were evaluated in this exanple.
Eval uati ons nmade in the studies and the results
obtai ned are provided bel ow. 25The results identified
t he vafhiabp asvichigiateresd erdvide o sibricor ieae d beppémibdon. When the
L eq ﬁl ﬁedzﬁmﬁ @181 B B bbrlis w&d@a@m mfa%&&@%@%%am on the
ig | [ s abo
0 e el s ALl gy 2o Bl
reproductive maturity. Exanple 2k 3DEffects of
di § f eI sead bitneaeechirt and 184 Qididal iSoladg mBOe WIRRLGre and atter
I ncl ugl Qicnal ts
Evel ua o P R ol M AR Mg s
r adi at'™ g em&ﬁ%bdﬁﬂﬁFﬂal sterilants (per oxi de types.
hal ogen 1i quids, alcohol) in |liquid and vapour tons
tor different tenperatures and tines, with and
wi t hout egg-washi ng detergent solution on enbryo
viability and sterility. Results Exposure of
surgically-renmoved eggs to al cohol. al cohol and
organi c iodine at 20, 32 or 374D, and to peracetic
acid solution (2-5%v/v) reduces hatchability from
00-100% (controls) to 1340% Exposure to
peracetic acid vapour for >5 min reduces hatchability
by 0-28% - 10Exposure to iodine solution reduces
hatchability by 50%



Exanpl e 28: Effects of tinme (zero to 180 m nutes)

bet ween eut hanasi a and egg renoval on viability and
ease of surgical manipulation. hatchability and
sterility 15 Results. Sterility 100% surgery
increasingly difficult alter 30 mnutes. hatchability
HWODWAEEE 60 m nutes. 20 Exanpl e 2C. Ef f ecRE/ERO6/M60241
di fferent types and nethods of application of
adhesive filnms, to create an air seal between parent
bird and surgical isolator; nethods of testing the
seat devices for positioning {3 rd during surgery to
opti mi se seal formation and surgical 25mani pul ati on.
Results, De-fatting and sterilising skin are

i nportant for obtaining consistent seal between film
and bEsawilad n. 30Use of at |east two layers of film
are required. one adhered to bird, and another in the
sur gi g ort of the surgical isolator with adhesive

| ayer adjacent to bird.

5 Fifty aduft female and five adult male chickens of known SPF status were maintained
on selected diets and aliowed to beaed naturally. Timing of egg loying (oviposition)
wits recorded individually for each female ever a two-week pericd, The mean Eme of
day (ime, L) when an agg was laid was calculated for each famale. The time of day
far L~3h was calculated and the period from L.3 to L was nominated as the dervation

10  interval. This interval was the time in which aseptic surgical laparotomy was
performed for ramoval of the must deveioped sggs in each bird,

for the procedure, birds were euthanased by cervical dislocaiion and shortiy
allonwands prapared. Birds ware submerged in 2 disinfociant solubion for 5 minutes,
15  Feathers were removed from the veniral thorax and atxiomer and the oxposed skin
steriised using a 50% solution of kudine in alcoho) heated ta 37°C, -Each bird was
then placed under a specially adapted surgical isotalor stenlised with 2 5% saolution of
peracetic acid and containing sterile instruments and a 500 mf flask containing iodine
in atcohol, The bird was covered with 3 sterile drope and a sterile sntry port of the
efal isolator was then placod over the drape. A Isparotomy incision was made and the
oviduct (typically tha ulaerus) was lied off at bolh sides of the egy using suture
malenal. The oviduct was then ransaected distal 16 each of the sutures from the egg
and he ovitdue! containing the egg was removed from the females’ abdomen. Tha
uterus-enciosed eqgg was then piaced in the iotinedalcohol sclution for five minutes
25 after which the oviduct-enclosed egg was Wransferred via an endry pont from the
surgical isolatar to a receiving isolator. in the receiving isalator, the oviduc! was
incised, the eqg removed, swabbed with a disinfectant solution and transferred 1o an

isalator adapted as a hatchery incubatar.

30 Within one day of haiching, live chickens were removed from the halchery isolator
ard {ransferred to lwo large-scale rearing isolators suilable for readpyg groups of



- 20 - Birds' abdonmen should be parallel to floor of
surgical isolator to facilitate surgical

mani pul ati on, |egs should be held in fully flexed
position, cloaca sealed. Test integrity of seal
before/after surgery using heliumgas and /or iodine
WRGPEAB sol ution, nmintain positive pres&GFEPHpHPO0241
sterile air, 5 Exanple 3 Exanple 3k Ef fects of
difference in tine between expected ovi-position and
surgical renmoval of |I. Othe egg fromthe parent bird
on egg viability and sterility and ease of surgical
mani pul ation. Results Hatchability' control
(naturally laid eggs) 85-100% hatch. 89400% st or k'
eggs renoved fromuterus within 30 mn of anaesthesia
or eutonenvdskans. RO ivéraraoies o8 GabOO Sterstdispd ggdation.
r emovad sfdapnes ube rﬁvhscrﬁﬂefmvﬁmaﬁh&rcd @bk Qa&:m - malaﬂg/&,azamrs

Egtnf Poullh%Qas%gdz a{td %{m%led fot b’ig aslgw%lgha {;n%%n% aréagg:;g«c Clﬁirjfgg %aggples
easi | fchipdiven W"kéﬁaw*%h wgina/glpdes.icagepliand srhalidnigstinal digesta
disf f i wkdecds0 el evate /early rigor nortis)

Masulls

Viable chickens were halched successfully from the andficially derived engs
L0 (haichabiity >50% more often >90%). No anaerobic or aerobic bacleria wers isclaled
from the chickens sampled.

Conclusion

A sale and highly effective mathod for artificial production of gemm-free festile eggs in
chickans wag estahiished, Eggs were visble and produced viable germ-free chickens

-
s

which were successiully maintained in isolators,

Example 2
20 A sevias of further sludies were conducted in accordance with Exampleg 1. Vardables

anticipated which affect steriity and viability of surgically derived fertile eggs were
evaluated in tbis example. Evaluations made in the studies and the results ablainad
are provided beiow,

25  The results idenified the variables that are critical conira points - requited (o
consistently produce gemn-free eggs of high viability High viabiliy is dafined as aboul
>50% hatchabifily and about »80% reaching repraductive maturity,

Examplo 2A:
30 Effaets of different techniques for slenlising equipment including surgical isolator and
instrumenis. Evaluation included ypes, quantity and time of radiation, and chomicat



Exanpl e 38: Effects of tinmed ovi-position versus

pal pati on versus conbi nation of these techni ques 250n
proportions of eggs with conplete shells versus soft
shells. viability (usually life chicks at time of

hat chi ng) and on ease of surgical manipul ation.

R 795998 Ti m ng al one, soft shells and no RUFEFH6E66241
egg for renoval 8-71% viability 13-50% sterility
75-100% ease of surgical manipul ation, variabl e:

Pal pati on al one, soft shells & no suitable egg for
removal 13-71% viability 13-54% 30sterility

89-100% ease of surgical manipul ation. good; Timng
conmbi ned with pal pation, soft shells and no suitable
egg for renoval 10-23% WO

2007/ 608983PEHidePRBB OGO Kilids. Scbhol) iningbarkd tagour forms for

14- 57%3’0@& %Hp}srhﬁlbés Brder k{20 %0ith BRSAAR c%@zﬂhﬁgadetergem solution on

mani puI Exanpl e 3C: ffects of
anti b8 ”é;'b ’téggg%wbél |y admi nistered

f1uroqui nol ones) an elimnation of 5transovarian
bact egpkadlis. and nmycopl asmal infections and on viability

and steri| n
Rosul Egonrt i et AR 3R SR, Sbichone 470,
st eri PiY\° BBUL GgranRiq B BT o ) rewg?dratcﬁwwfsmé?%ﬁ
and Siceriiolsj b y3-885.100%
Exposwse lo peracetic acid vapour for 5 min reduces . halchabmty by 0-28%. '
10 Exposura to indine solution reduces hatchability by 50%.

Example 2B;
Effects of time {(zero lo 180 minutes) betweon eulbanasia and egg removal on

viability and ease of swrgics! manipuiation, halchability and stenifity

Rosulls,

Starility 100%,

surgery increasingly difficult alter 30 minutes,
haichabitity <30% aiter 60 minutes.

Example 20

Effects of diflerent types and methods of application of adhesive films, 10 create an
air seal batween pareot bird and surgical isolator; methods of testing the seal:
devices for positioning hird durng surgory 1o oplimise seal formalion and surgical

25 manipuiation.

Results,
De-fatting and sterilising skin are important for obtaining consistent seal belwean fiim
and bird skin.

an Use of at least two layers of film are required, ono adhered 10 bird. and another in the
surgical port of the surgical isolator wilh adhesive layer adiacent to bid.




10 Exenpla 3D: Effects of pre-incubation storage tine
(0 to 5 days) and conditions. (tenperature. humdity,
egg ori.entation. ventilation. vibration), incubations
conditions (tenperature, humdity. ventilation,
orientation, weight |loss), handling and hatching

MM TIEHE on 15enbryo viability Results. SCaHERZO6/060241
limes of 0. 1-3, 4-5 days, hatchability was 90, 90

and 60% respectively. Tenperature. :
ventilation/vibration for storage of 3 days: 250 and

with vi brationfventil atgd on, approxi mately 200
and no vibration /ventilation; hatchability was 2060%
and 80% respectively. Egg orientation and wei ght

| oss; Bgﬁgs flat on side, weight loss 7.8% eggs
doned PBRdPYPPEY SHES P PHeliehatoprad sumgicnl olnteate fagitate surgical
hat chabiihuatign. 8gshauitibha3@idS 0y nexe6 pREbN, MekY seated,
25Conedsy pleghly ASseRBREAL &}giég%wﬁmam Q%f Jn@qg??dog indigator
vari abllu?_f [ nv_etg,t %gﬁlaft ed, a wde variety of resu T
vi abi FTEY™ BAGE PEWY REFURAPE S ned. The results
identified the variables that are critical control
POi Nt Bxafriptsl red to consistently produce germfree
eggs of high viability 30H gh viability is defined as
about >50% hat chability and about >80% reachi ng
r epr CERIEPIOGE maturity.
Elfocts of difference it lime between axpectad ovi-position and surgical removal of
10 the egg from the parent bird on eqgg viability and steriity and ease of surgical
manipulation,
Rosulls
Hatchability:
cantrol (naturally laid eggs) 85-100% hatch, 80-100% sterie:
15 eggs remaved from ulorus within 30 min of anzesthesia or cuthanasia, 13-$0%
hatch, 80-100% sterile;
eqgs removed from ulerus 60 min after euthanasia, 14% hatch, 80-92% slorite.
Ease of surgical manipulation:
control not applicable;
20 30 minules, good, tissues easily elevated;
60 minules, difficult, tissues difficult to elevate feady rigor mortis)

Exampie 38:
Elfecis of timed ovi-position versus palpation versus combinalion of these techniques

[ 3
v

on proportions of egys with complete shells versus soft sholis, vinbility fosually fife
chicks at time of hatching) and on ease of surgical énanipulaﬁon. Rezulls,

Timing alone, soft shells and no suitable egg for removal 8-71%, vipbility 13-50%.
slanfity 75-100%, ease of surgical manipulalion, variabig;

Palpation atana, soft shells & no suitable eqg for removat 13-71%, vighility $3-5.4%%,
Eie sterility 89-100%, ease of surgical manipulation, good:

Timing comhbined viith palpation, soft shells and no suilable egg for romoval 10-23%,



- 22 - CLAIMS: |I. A sterile surgical isolator and
cradle for a bird which provides a contam nant-free

at nrosphere in which a surgical procedure is perforned
conprising an isolator nade of walls with at | east

two gloved ports, a solid isolator floor which
PYOINUESI8N operating surface and a surgi caPCTER2p06/660241
within the solid isolator floor; 10a cradle (or

recei ving and positioning a bird during a sterile
surgi cal procedure having an open and cl osed

position; wherein the cradle gnables the stable
positioning of the operating surface of the bird
relative to the operating surface of the isolator
such that the operating surface of the bird maybe
oper atiadiitiol- tr Beitth 93-H%s epsg calsicporanipuiaingl gvdtdr ei n

the cradle in the closed position provides a conplete
and stahle ai.r seal to be maintained between a bird
on the cradle and the surgical Port 2. The sterile
sur gi Efcts; ¥ qntiiclies frin oty FrEiniseres romdnolages og j sisipation of
wher eirmsévagansiacgiint ahd p@tcbinsren s@akiaee and oh vabiity and sterlity of
tr anspagfRbind dubBgGHal dfils, Use. 253. The sterile

sur gi éall I sol ator and cradle according to claiml or
cl ai $¥itable for surgery involving the removal of
a pr eYYihoyr abidaigs. Fiptdin 22168°%uand siggiihofs-9a%bi r d. 4. The
St er i \yitn SkigicE hbiltd AlAtOindaRdngsndbg, according to any
of. claims | to 3 wherein the cradle is pivotally
attached or hinged to the underside of the 30isol ator
fl oorEB98PEBE he surgical part 23 5. The sterile

sur gi Bakis ios pledicOiati@CaREdH g (0Qo 3NitysPbind BRGHING QRHpEBture,
Clal iR 1o6d BichBfon Yol BB Ak Qolddnel BRLALOD,
floor at oné end by a pivot or hinge neans Shderee

at t acHEHita petliigteny presefiqre vely Ia5ia hendling |sad Baiging conditions on
nsc haamteynviaBBy A nmet hod of using the surgical

I sol atRfsand cradl e according to any of the preceding

Storage iimes of 0, 1-3, 4.5 days, halchability was 80, 90 and 60%. respectively.

Temperature, ventilation/vibration for storage of 3 days: 25C and wilh

vibrationfventilation. approximately 20C and no vibration Jventitation; halchability was
20 B0% and 80%, respecively.

Egg orentation and weight loss: eggs flat on side, waight loss 7.8%, eggs domed-

and upper-maost, weight loss 10,2 -13.1%; hatchabilily 30% and 80-804,

respoctively,

25  Conclusion

As expected given the wide range of variable investigated, a wide vaniety of resulls
for viability and sterilily were obtained. The resulls idantified the variables that are
critical conirol points required 1o consistently produce germ-free eqgs of high viability

30 High viability is deficed as about >50% hatchabilty and aboul >80% reaching
reproductive maturity,




clainms wherein the surgical port is sealed with a
first layer of sterile transparent adhesive filn the
operating surface of the bird is cl eaned and o
sterilized and the bird is placed on the cradle in
open position; 10a narrow, strip of transparen
g&ﬁ@? &% ilmis placed on the sterile surPSPEP¥Wﬂ?“”4[
bird; a second |ayer of sterile transparent adhesive
filmis placed on top on the narrow strip of adhesive
film and The cradle is noved into the closed
position to ensure stable pog&%tdioning of the
150perating surface of the bird, preferably the
abdonen, relative to the operating surface of the

sur gi ,sol ator; Werein the first adhesive |ayer.
IS iéi%gﬁ¥act Wi th the second adhesive | ayer and a

conplete air seal is created between the bird and the
surgi cal A seleaduayical idibilor add@adfEbOGH ABEIDHENIIRE 5 LehAiRhin

6 wherei r};_’eE Qxﬁo?ﬂh%re%ne.qjschggﬁ rocga&m F g{? ?qﬂgy!%ﬂm?“g‘”? est

surgi cal ator is teste
nﬂterlals whi ch are released |nto t he surgi cal
i sol at or t andsbi eaexbferaiakin @ ddest ogibed getses kel isoBior

The net hod y@&CaEH PRRialLarCd Bi-Mg s MRE ﬁ&zg s&rggal%r&iwgﬂn the

test naterlal Is sterile heliumgas.
- sold isolator flaar; : :

.10 a wadle for receiving and positioning a bird during a sterile surgical
procedure having an open and closed position;

wherein ihe cradie onables the stable positioning of the aperaiing surface
-~ of the bird refative 10 the operating surface of the isolalor such that the
15 oparating surface of the bird mziybe oporated on through tha surgical port;

and

wherein the cradie in the closed position provides a complsle and stable
alr seal to be maintained between a bird on the cradio and the swrgicat

ped B port,

2. The slenfe surgical isolator and cradie according to claim 1 wherein lhb,

s;ifgical partis sealed with a trensparent fitm during use,

a5 3. The sterila surgical isglalor and crdie according to claim 1 or claim 2 suitabla

for surgary involving the removal of a premature egy from ihe uterus of a bird.

4. Tho swerile si:rgicai isolator and cradle according 1o any of claims 1 lg 3
 wherein the cradie is pivotally attached or mnged to the underside of the

30 isolator floor below !he surg:ca! part
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5. The sterile surgical isolator according to any of the preceding claims wherein the
cradle is attached to the isolator floor at one end by a pivot or hinge means and is

attached at the opbéSite_ end via a releasable mechanism.

6. "Amethod of using the surgical isolator and cradle according to any of the preceding

claims wherein _
the surgical port is sealed with a first layer of sterile transparent adhesive film;

the operating surface of the bird is cleaned and sterilized and the bird is placed
on the cradle in the open position; '
a narrow. strip of transparent adhesive fi lm is placed on the sterile surface the

. bird; ' '

“a second layer of sterile transparent adhesive fim is p[aced on top on the -

narrow strip of adhesive film; and '

| The cradle is moved into the closed position to ensure stable posmonlng of the
operating surface of the bird, preferably the abdomen, relative to the operating '
surface of the surgical isolator; '
Wherein the first adheswe ]ayer is in contact with the second adhes:ve layer and
a complete air seal is created between the bird and the surgical isolator.

7. The method according to claim 6 wherein the air seal between the bird and'the '
surgical isolator is tested using sterile fluid test materials which are released into the

surgical isolator to enable external leaks to be detected.

8. The method according to claim 7 wherein the ﬂuid test material is sterile helium gas.



