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APPARATUS AND METHOD FOR COLLECTI NG CORD BLOOD Fi el d
of the Invention This invention relates to the

i nvention describes an apparatus and a nmethod for

coll ecting human fetal blood fromthe placenta and the
unbilical cord, following the birth of a baby.
Background of the Invention In recent years there has
been a growing interest in the collection of human

f et APPARWHUSSAND METHODSFO R COTdeE OTINGhEORIS BilOD
factors that have inportant conmercial and therapeutic
uses in a nunber of different fields, such as tissue
cphﬂuu&¢hbqaeeﬁﬁbhpm1transplantation stem cel |

col I ection, pharmacal ogy, and biolo cal research. .
Clbisanrenfion teiatep et ptiqrapf copdPloedoMeygrPpcifieally, this
bin%ﬂtlbﬁ d@éc@ﬂb@s %t A pagtuk A1 gl?ﬁetg!)(??ﬁnéo@leaﬂgg hupan fetal

'1cal cord of nemborns after i ver
i bloecﬂ from thefpdacenth 2ud Hy wobdichl wod, folé@vung the birylppLabhlyy.
obt ai ned by draining the placenta and unbilical cord
t hrough the severed unbilical cord after delivery. The
nBatkgoomuh b thisbeveadiorr ci al met hod for coIIecting

cord blood is veni puncture, whi.c n t he

B Speip % e BebBESL T ehwitniearatyt Ro rl BrEp Gt Raman

cRkdlesloed tHucRUGDONEa NRRULf AEREEAM BlBod H@ctéﬁ%l tha®fhave

the unbilical cord, inpto a bag, though in so

pHORB R cgmmprgigl Pﬁ% homaperidpHarseins hauphgr of ﬁlfferent fields,

CORRT 88 tiss AN QRER, BoAE Welrrdh Q%Bfa%té’& rprk‘%%ljgh%ﬁleco@ﬂegﬁ&

flows freely fromthe severed end of % I cal

cphrayniatplogyn swhtladlngical Ghsssedd- ciCwuentlyretheodele agommercial
t h nt atign

cOTre gl o8 g L 2ol BOURETRA) O Blacki®, pac

ommbﬂmarﬁmﬂbfpewbﬁmnmﬁgrdtheweﬁmuﬁmeda$lﬂéﬂya@hag&oas

of n-,cir systens is.that there i s no, resistangce
SR RO 874707 NGO ODRHGL HELRr S CheriackRe g6 unbitical
agRanhroakh hOad e £l heBiRb QYd apendslivesyi t systems is

| arger than the average anount

The most commonly used commercial method for collecting cord blood is
venipuncture, which is known in the art as a closed circuit system.
Typically, cord blood is collected through one needle inserted in the vein of
the umbilical cord, into a bag, though in some procedures, a syringe may
replace the bag. In contrast, an open circuit procedure is one where blood
flows freely from the severed end of the umbilical cord into a container.
Closed-circuit methods aim mostly at reducing the risk of contamination of
the collected blood, which occurs very commonly during the open-circuit
procedures. However, the main advantage of open-circuit systems is that
there is no resistance to the flow of blood, and therefore, the average amount
of blood collected by open circuit systems is larger than the average amount

collected when using closed-circuit methods. Consequently, an open-circuit
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col | ected when using closed-circuit nethods.
Consequently, an open-circuitnethod, in which the

contam nation, would be very beneficial in the art. In
order to coIIect as nuch blgod as possible, the force
of gravity is exploited, the placenta is held

i gher s ti han the collecting, i
Taehoronn YHED pitizc Bied TS gaty e ristRae g pherolsihe
tclaﬁtafiﬁl@ltah@ﬁ,t W oua vefveterietiGials tHefarst i 11 i n the
not her's body, or, if not, it nmay be conpressed by

some sort of apparatus, such as a container connected

01%] (ﬁﬁe} f doatab] gengf&?ﬁg@d as pNIB1D A6 ?&"éé 6§gxfa9fty is explmted

ecting cor conpr ess t'he unbilical cord
Vigdnice, a$h¢ hﬂamM@ eist heldvahya nieighed @os@mnc @lnarbctb@ngoll@é?lag

bl 0? at:,/ : lIg £5 cﬂ‘hg Sy & l J?IQCen§ i§ rL@ua 90'11111![@(1“ o%%lrl&ngy the

ng d var ous pes of “systens _
C‘d@htﬁ@ﬁbﬁ@oﬂ)ﬂh&&ﬁefﬂs@ A itﬁblmﬂﬁl ﬂnD’d&lr s dxodﬂ, @ & whits|gele

in, for anpl e, e, follow n atents: US 5
Simprerre Gaou s e st S BT (P e S DAE b an
Un8atdPad BRIdADE. SEmdQRedddred foen6lictingrbhdlobdcompress the
col l ecting fluids, gartlcularly cord bl ood. According
rempidigal gard & eelliisdhe 8laseRtei on” of the cord is cl eaned,
di sinfected, and cut and then the cord is coupled to
t he connection system which [ocks the cord in place.
madgsxmthpxla fon ccdiechnmmrﬁé%@dsheefséoean devalensdp|Segpred sich
ro i the t
P2iodE tod AP B oy PR s oL S AR R RGO
efepil thie mxmlcﬁhcahcbﬂfdeammlhshmsé& ith dalyexatiyde, gha ddlwvang patents:

pl.aced in a ' iddve pressure is
aﬁgﬁ e Y- @g%?§%%M$%§§¢%# states, without
descri bing how, that negative pressure can be applied
to the blood collectiaon conﬁglner i n_order

to
f Bedarni tieclese. WUl oRabintbNood 1% M4 e Eanpiat imgihod for
C{%ﬁlgctullé] gluuﬁ pEﬁE&T&rl}l\@ordaola&p A& rdin@ tEWBHMRESIs Bbthod, a

escri an ‘apparatus and a nethod for
codrtient cpfn‘glebtm"d disfolemedn disifpetedannd ordl anfhteapiher erdsis

‘j'@]%g%s%o an ozfx{e%n&?' DEnPf i BOYSHATNAYLRG 1AMl BNENo

n adapte
description of how these steps are accomplished is provided in the patent.

Finally, the connection system is then connected to a collection container.
After expulsion from the mother’s body, the placenta is placed in a container
where positive pressure is applied to it. Optionally, Paderni states, without
describing how, that negative pressure can be applied to the blood collection

container in order to facilitate the outflow of blood from the umbilical cord.

In U.S. Patent No. 6,190,368, to Kuypers, et. al., is described an apparatus
and a method for collecting blood from an umbilical cord. The apparatus
disclosed consists mainly of a housing having an inner region adapted to

retain an umbilical cord in a desired location and an opening through which

t her eby avoi di PQI/IL2006/001064
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retain an unbilical cord in a desired |ocation and an
openi ng through whichthe cord extends fromthis inner

procedure, the cord is cut by a blade coupled to the

housi ng and t hrough the newy%_cut end of the unbilica

cord the bl ood fl ows, aided by gravity, into a bl ood
|1 ec on.of .the housin

t )
el 6 RS el oRb il BRleR O rekfu bl 3hEHougine.
If Sn €kl RREEditdd, h;?ﬁmotdlhié attf\lk;} e Whad d(fuplé& tOthe (Ejloﬁﬁﬁ%&nd
or co [ @SS e centa (0] odas
aH&aP%hnE%%éwwggc%wge? Fh?gu@éﬂa:a bt q*&r’%l%fi Fesaded by
t Eleavﬁ'y' Phtod4 t’bloo%p eBn&Rtioh %éﬁnn@ft Jﬁlﬁedﬁogﬁﬁ% rifpe addltlon they

open- circuit" systens i n which he col I ect ed
i disglopmarreptivingrongrineminathiearacanta araich i ﬁquwmc}/ Vﬁfh an

t H&la‘é?ﬁ’lé BESIARE & SHRERRLYE %gxgpgegg}si% tﬁF%lachH&J i cated

to use, requiring a great on part of the
person collecting the blood. The nain limtation of

t [ I t {

ol B <45 Bbed® =5l reBaRutie s GRS SRR Spvlesec

i In d@lﬁﬁ(m 48S Yo Gfuidetd netlodds deedriletopsn eiratitT ay‘st&ﬁs, in
sanple. Currently,

d f I |.ect
S VBichgo SARERRe ﬁlpg% ioBHne %feefeﬁ@at%m@@ﬁp 1p ﬁéé&}?namany
skt {hleefdviced L‘l?&@ enSvENinC Mrh @hed b Rlich®Mo ®fe, thRiiring a

approxi mately 250m present. The anount of stem cel [ s
exteah deaddf shillramapars ob theqrerssingolleeammihe bleodysual | y
sufficient for transplants in subjects weighing up to
about 44 kg, therefore not allow ng a treatnent

sthe main lpohatidi ofhtheaprici zng inthenmohht dhoodntathmated cord

a t of . blo coll ec us aII ery dependent
o eofrerast ° Rhie” Rk SOplebay TRPoistpY fink SF BERERRes Hhe
f q&atntldgt & 's’r@fr?hﬂ;l]m tlé:ft t:e(tjlﬁ bl L@@ﬁhevas $elm she upllusted aachple.
cQagu n of the 00 e ace ve

SPheEn s e SRR ekEoed g‘!‘eﬁt‘*é’dﬁr%‘im]aaﬁough a skilled
C ¥IRBfoa ¥R do1REO, tcmamnquf th@ ﬁfﬁﬂ&ﬁnmego%ma&%@&esrhe

in the placenta and I cal cord and ny
brBeHnY a8 sy celdy |e&i¥§@t,edcfa¥}§| #y apere8e hlepdsample is” usually

eﬁ&%h@k&rytrﬁﬁs%?ﬁﬁg ih %u%ﬁ&s%agﬁfﬂ%%;@ﬂpaﬁm 44 kg, therefore

not allowing a treatment solution conditions arising after childhood. The
amount of blood collected is usually very dependent on the skill of the

collector.

After birth there is a fast deterioration in the blood vessel structure and
coagulation of the blood takes place very rapidly. Since most existing
collection procedures are comparatively slow, much of the cord blood
coagulates in the placenta and in the umbilical cord and many blood vessels
collapse, causing blood to be essentially trapped in the placenta and the

umbilical cord before it can be collected.
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unbilical cord before it can be collected.- A- It is
hi ghly desirable to devel op a procedure which wl|

fromthe placenta and the unbilical cord. Such a
procedure woul d be fast, being conpleted before
coagul ation and coIIapse of vessel s reduces the anount

co sem t o
| Pobiaon g b AN ETRuSHy sPaPiE i 5@ %lg’é‘émz? the
Shblint0Rf aafcbnt@fmilhﬁdcmlob@cmfact@l lﬂl?m the pllel;aleﬂtaomd the
cont am nation _nust be prevented,. and the coll ect
kimbuiealicerdp e SHeks BoRkeBPEIIENEOY eb@pgar%' g%mg | etggq’efore
V\ﬁagﬁfatﬁﬁ ddd §ollaﬁ¥@ Bt LRelOrdAheid (IR ARSI Blobd collected,
ich conprises a hernetically closed and disinfected

dend emplar a seini- e@tomvglcc@ﬂlectmro dervicq thatsweides regpire any
osf etcﬂlll k11 n%eﬁgr(l_t; gﬁ: %&\616 ‘é(? 8@30 Lz M’aﬁﬁ,éﬂﬁj\%ﬂﬁnﬁﬁbg must

par a cor | ood
ohveepmeﬂteﬁhzmctitmmbﬁedtmndﬁt slmarlghbe drsPa$etblmam¢11156XD§/nsive-
i ncreasi ng the anobunt of uncontam nated bl ood
collected so that the nunber of stemcells extracted
Witl ik al&eab';}ébfc fof ehie Mbvendiontto qﬁsqaﬂarahi diparatua, hivieomprises a

per son, IS anot her obj nventi.qn o
ph@fw%aaﬁ clogist @Sﬁﬁ%‘é?ﬁ%ceaﬁa ?@%h&}a C?]%S’rbclgoo{-
closed-circuit collection of cord blood. It is another

object of this invention to provide an apparatus which
eLtem amthﬁle)@bl@ﬁti ehélkid ipsrriom darprogée o metheshof ysing said

aaraHJE & AEoR gt co?é bi ds %vs}h[ﬂéﬁe Rhit QPerkcOmP rtﬁg'(ﬁtgwﬁacklst of

ara |ver 'ecting cord bl ood
i &heapﬂbh @t mp]crsley olflcrbmsmg ithe enbéwrt ¢fsunenpainaded dfpod

| ?fgf( gﬁg\gSI v édcilgfprgﬁﬂ belge(?fc %l l ecc::etlfs extﬁc&ed 9.;11'11 %r { ﬂgﬁte%r

IOI’]WI

dasekplphtingis gesadperSummary In a first aspect the
invention is a collection apparatus for collecting
fetal

It is another object of this invention to provide an improved apparatus and

method for a closed-circuit collection of cord blood.

It is another object of this invention to provide an apparatus which even an

inexperienced person can use efficiently.

It is a further object of this invention to provide a comparatively fast method

of collecting cord blood.

It is another purpose of this invention is to provide an inexpensive,

disposable collection kit.

Other purposes and advantages of this invention will appear as the

description proceeds.
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bl ood fromthe unbilical cord and placenta after the
birth of a baby. The apparatus conprises conponents

carried out in a hernetically closed sterile

envi ronment, thereby preven%ing contam nation of the
fetal blood by contact with“the environnent
surroundi ng the coll ection apparatus during the entire
bl ood col | ection process. A preferred enbodi nent of
the collection apparatus of the invention conprises:
a. A hol der device that can be opened and closed to
recei ve and hold the upper part of the severed end of
the unmbilical cord. The hol der device conprises

el enments that allow it to be reversibly attached to

t $renghpmisnf ecti on conpartnment. b. A disinfection

It ment t.receives_t .
CBURTAL i L SR F e Phel PPty g roc
Cls1Ipa fiiofe the aaihilidad esrdehedrpitcentahafteakhobirtlt of @ lpdy. The
reversjbly attached to the ho]d devi ce, a.connection
PR BSEn FUBBIRER RSy G GRFP B el
| obQAiHEad BeO calirfldndiBCin & tierinktiedllpcloseéd diediligppirenment,
fitted with a filter and val ve thr?ﬁ%hﬂrgich cl ean aia
ctherehmn ereveptingicontameinaterof dhe detal ot S eaiadt ofith the
Cgﬁ%%linégq@dsu(fro Hirigeﬂét coPBgidd lQﬂﬁ’ar%@Jlsl gaiihenhy eased blood

connected to and 1n hernetic fluid comunication with

t dvdlectmdrepiooessof t he di sinfection conpartnent.|In sonme
enbodi nents, the bl ood collection vessel is an

integral part of the apparatus. The bl ood collection
vaspeiferray eabptimeet aofhtie feollectionneppamagus of ovhe drvention
nore external blood collection objects. In other
efoRfiifént s the bl ood col |l ection vessel is not an

i nt egral ApRiderevich Ehandaar i sisenad dndaiigyet 36 se@ive a1d hold

ngﬁufny[ {]ggfpsﬁer %LI%OO% tﬁeo lselv%%gd{ gnnd (?fat % u%bi 1ce|11tc|orc§ aIIIT;'(Jelheolder
device comprises elements that allow it to be reversibly attached
to the disinfection compartment.

b. A disinfection compartment that receives the lower part of the
severed end of the umbilical cord. The disinfection compartment
comprises elements that allow it to be reversibly attached to the
holder device, a connection to the outside through which material
can be introduced to disinfect its interior, and a nipple fitted with
a filter and valve through which clean air can enter or exit the
interior of the disinfection chamber. and

c. At least one blood collection vessel connected to and in hermetic

fluid communication with the interior of the disinfection

compartment.
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hol ders. The hol der device preferably conprises an
absorbent material on its interior. In another aspect

collect fetal blood fromthe unbilical cord and the
placenta after the birth of_a baby. The nethod of the
i nvention conprises the steps: a . clanping the

i _ . . b, . ¢
S%HI{IQQ bg&ﬁﬁangi,'tﬂ\?\xge]aﬂx%éo regtlc% gg%glcﬁsaanl:b in’ngglrall g’%létnc!)}ﬁ téxe

Ical cord WO COf
t fpparatudeThelblood epllettionnsesd iy doheprieveehald fendnaéctingeo

portion of the umbilical,cord that i.s connected.to t
PP of ot e BleoEERneiR0r obitClre A, GBE ERbodpenes the
chlaodcdlstion Osbstihie movbaintegihl puif FeRe @ppdfacud@hd&Imprises
device and part of the cord dangl es below the bottom
ofRe P TH0ET GEFNRSy iPéeod eollectiony bagiyox muLlFotedwple gagnem; tube

f holpb@CTRONSIAEY Miéiﬁﬁre@e@gﬁ%oﬁmrits@soa@_gbéol?@ent rgaterilal on its
di si nfection conpartnent ile’inserting the dangling

eWdersTr- t he cord into the disinfection conpartnent

until the cord is straight and the tip of the cord is
in side the disinfection conpartnment; g. engaging the
elreamsther aspedtibe ovabdiondewintehod bhudihg tied epprtsusaio coliet

di siynf.ect i.on conpart. t to attach .themtqgether,;. h.
o% g“{r% |nbr% %O({ ?ir@mv gtf‘ggm}béﬁ%ql CBW?PP(% SF | Rgredta @ 5nttﬂ"§i l?mi'tp’n?foa
OfabguUTheetiel dfrtheinentioh cbpriddssithafsesdst on conpart ment

through the filter; .i_.. opening the clapp allowi ng a
few dro Bping|the 4mhalical 6oyt ¢ed clagnirs t he cord;

] - ChoslPgidd eheChAPicKL cotll BAtHBR thOBwd B&dic rﬁﬁé;or of
the disinfection conpartnent and the end of the
unbi | Ecperipedhpfroldsr devireig di si nfectant into the

di si nfge QIléeQHng AP ALSHEDbnd of the portion of the umbilical cord that

is connected to the placenta into the holder device such that the
cord clamp rests on the outer top surface of the holder device and
part of the cord dangles below the bottom of the holder device;

e. closing the holder device;

f. placing the holder device on top of the disinfection compartment
while inserting the dangling end of the cord into the disinfection
compartment until the cord is straight and the tip of the cord is in
side the disinfection compartment;

g. engaging the elements on the holder device with the elements on
the disinfection compartment to attach them together;

h. opening the valve to allow free flow of clean air into or out of the
interior of the disinfection compartment through the filter;

1. opening the clamp allowing a few drops of blood to flow out of the
tip of the cord,;

j. closing the clamp;
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1. drawing out the blood and disinfectant; m
optionally repeating steps (k) and (1) one or nore

clanp fromthe unbilical cord, thereby allow ng the
blood to flow freely into the collection vessel. In
anot her aspect the invention is a systemfor

per f orym pg: ] [ 4. [

Col | oot afe bR SRS (BLARH ot iR Rk BpAGEHMIcR: Bh the
pl acent aemt tofr theh@nidiilicdd cdrdabpatnjectifige déspsfeetamt into the
conpri S€gii s tl;Jlont%l rg{)logl tcoI L ection bag; b. three or nore
needl es Sand c. 9UB|1;]8aetn& connect the needles to the

bag. IIn drapiief et thd bdvsdadiddsihfetadthe system at | east
one of the.needles has a | i ameter than of a 16G

ger
need| % MWUOPBLY FeRFAHNG e %@éﬂda%@lwyn% tHpes;

| V- canpudigsingtief @ilehhydt he bag has a capacity that is
| arge enough_ to _collect at |east 200 cc of cord bl ood.

The b&y IPmPvEhgicArbelempdagaltha vl cend, drerploneideving
I n anot hgf, bﬁ‘oﬁﬂecstﬂogvr}?eélyﬁﬁ?tb%ﬁgoﬂeﬁti& UgsIsQlOd for using

the close-circult systemo e Invention to coll ect
fetal blood fromthe unbilical cord and the placenta
alft @pothpp agpect heomvaniemis a Fristempfmaeriooming 8 etoseheircuit
SdoBRStiorPproc&dAARY Bk e W] blo6&le: | ’

cl arrpsc? B].rocseve_r an K ﬂeg u{gg} Hoggkmglgﬁ% ]g@%){\/i\%%w@ﬁ%%td\%ge
cllrebndh afites thechirthrd erttabpgTloneystémichmprieed| es i nto t he
vei n near,th ed end of the portion of the cord

t hat :&s % ]{og(gﬁog%%‘%n?% pl acenta, thereby allow ng the
bl ood bt athiréeomw ihovemebbiles cahdlect i on bag; d. inserting

anot her glg]:adl e into, the vein at. a | ocation above the

B8 {rerrech e pesflestto sho B8t hr ough the first

first ne
needl e sl ows down; e. repeating step d one or nore

times until all of the needl es have
In a preferred embodiment of the system at least one of the needles has a

larger diameter than of a 16G needle. At least one of the needles may be an
IV-cannula. Preferably the bag has a capacity that is large enough to collect
at least 200 cc of cord blood. The bag may contain anticoagulant solution or

powder.

In another aspect the invention is a method for using the close-circuit
system of the invention to collect fetal blood from the umbilical cord and the
placenta after the birth of a baby. The method comprises the steps:
a. clamping the umbilical cord using two cord clamps;
b. severing the umbilical cord between the two cord clamps;
c. inserting one of the needles into the vein near the clamped end of
the portion of the cord that is attached to the placenta, thereby

allowing the blood to flow into the collection bag;

closing the valve; and o. renovi ng POBEIROSH01064
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been inserted into the vein and bl ood ceases to fl ow
into the bag; and f. sealing the bag. Each of the

needl e has been inserted. In another aspect the
invention is a nmethod for u§|ng the close-circuit
syst em of the i nvention to coll ect fetal bl ood from

the unbilical cor and centa
a baby\ USFHETS 3610 &. I%:eefl@dPFO fodfunets 1%&0 habg% b ffse
conpri seseddhewbéeflse flaw of kﬂ@jdéﬂlirﬁl@}t tie fhmbnbedlablowe ddwn;
between the two cord cl anp |nse¥5 ﬂg ope of f &

1 d es have

needl &s TeREYIRG 8Pt ARG 9T tni”FEe(,tb‘PBS ugt

anot her 1008 AfedkdritE SRl 98ini HOLIBHE c@isets he ﬂ@ﬁvt iQkd G bal;
the cord; d. inserting another one of the needles into

t he othenuhrtery in the cord; e. allow ng the bl ood

from t:he g he arteries to flowinto the bl ood
t

colleétlo%ﬂggggpaﬁ% seal ing the bag when bl ood

ceases to flowinto it. Al the above and ot her

CHRLAEE AL HAE SR AP UG L8P A e

i hdehShEatédie and non- I|n1tat|ve descrlptlon of
preferred enbodi nents thereof, with reference to the
appended draw ngs. Brief Description of the Draw ngs -

Fii -andtheh oélﬁ)ehh ehd iR tieR! s ef trhiioapPanains thé lese circuit
invention;- "Figs. 2a to 2c shom1a hol der device for

t swstarmiof thecimvenen taeolaeideted blogditepn she pabiligah serdiapg the
t?]laE{h% 3%’22;?1%% tlhnoé Egk%ggﬁlas?xtgs)g.‘%%cﬁtg %iellaﬁft SoRadiTRhe@hd
comprises the steps:
a. severing the umbilical cord between the two cord clamps;
b. inserting one of the needles into the vein in the cord;
c. inserting another one of the needles into one of the arteries in the
cord;
d. inserting another one of the needles into the other artery in the
cord;
e. allowing the blood from the vein and the arteries to flow into the

blood collection bag; and

f. sealing the bag when blood ceases to flow into it.

All the above and other characteristics and advantages of the invention will
be further understood through the following illustrative and non-limitative
description of preferred embodiments thereof, with reference to the

appended drawings.

Brief Description of the Drawings

— TFig. 1 shows the blood collecting apparatus of the invention;
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invention; - Fig. 4 schematically shows the unbilica
cord attached to the placenta and to three |IV-cannul as

enbodi nent of the bl ood collection device of the
invention; and - Fig. 6 sho%g a closed circuit system
for collecting cord blood. Detail ed Description of

Pref erred Enbodi men The.invention .i.s .devices an

et igt o toi2: 4By Y SRy GeSi o o & e s o
cordl ipopphaRranakiwatbhe birth of a baby. |
Enbodi nents of the invention are_open_circuit devic
andFiges Bloass atrghemenbodimsnt elcihedhoagcollaftig %@Wawrogghe
quantities of cord blood while reducing the risk of
contanination to levels | ower than those presentl
assPigi atetemititallyl gwods Gier ewbilicgl sardrattachefdp the placenta
enbog%FE ts e nethods %ﬁgsdevices for use in cl osed
syst! °ﬂ£6%ee GFEE YA 19Cr€ase the anount of bl ood

col st 88 angEablany egrderrtdendrdimentodl ¢lon thoridnedlleotion
in present]y. enployed closed systens. It is to be

und ‘@%ﬁ%@hQH%?nFﬁ%‘FEHIomﬁng description of specific
d—eVng.6§ B0 TeioBafisird St §sYaRn fdrQioll BetiRomes bivbd. _
illustrating the general principles of the invention
only. In particular specific dinensions and materials

@gta%f’ﬁe@ LiGdplioh di BihrA maRARRSES Only.
: | r e unbifical cord is
cliespedntish ng dewzes amd wlethnds , fon cp]éec@g]gn@baleb]@% fepmn the
t he. nother' s side and anothet. ' s T
COeeTA Bl S AS 00 BT LR AR e Thene
| @avhineh ard @9se @it devitdseandthethods Shale allaft eqllechien of

birth of the child occurs [ nown as .t he birt
ofelatiielyp| laegentaanfitigs ¢ éoéﬂ 3{5?095 dﬁ“g? ‘”teﬁ%"lb‘?a'é%entrg& of
fé'oﬂﬁa%ﬁl%tigﬁttgqgfeﬁs hodyr tHRSthoeé préRnElgrassodihdalith closed
nmet hods used in hospitals for collecting cord blood

aviEcudipsy ey Otlp) prebiodiErenbe arharahedsagf qeyipes for use in
phacant te?‘ﬁ rbll);f‘gcegﬁ o sURE RGeS ALIMbERRS of Blbl idbBéRed BRI
oUutT1 oW 0 00 romthe

also reduce the amount of contamination in presently employed closed

systems. It is to be understood that the following description of specific
devices and methods is given for purposes of illustrating the general
principles of the invention only. In particular specific dimensions and

materials are specified for illustrative purposes only.

Generally, after child birth the umbilical cord is clamped using two cord
clamps, a re-openable one on the mother’s side and another on the baby’s
side. The cord is then cut between these two cord clamps, leaving a loose
cord on the mother’s side. After the birth of the child occurs what is known
as the birth of the placenta, i.e. the expulsion of the placenta from the
mother’s body. Most of the conventional methods used in hospitals for

collecting cord blood are optimally applied before the birth of the placenta,
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pl acenta through the unbilical cord. Enbodi nents of
the invention are nethods and apparatuses for carrying

procedures since the involve collection of the cord
bl ood by allowing it to dra5$ freely fromthe open,
freshly cut end of the unbiffcal cord. The bl ood fl ows

e St PO LR S

agﬁ@ﬁhagﬁmﬁ@h&h@ummﬁmaﬂahhpd, i.e. allow ng the anmount
cord blood collected to be sufficiently |arge that

the nunber of stemcells in the sanple will be
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that of the closed-circuit one, i.e sanpl e

i themotoutomthach nan dxe. dessribddi ad onen-placuppapepdystes sinsgshjpe
anH].SV% coﬂ ét?gf &gth% %gd ﬁ)fosoldl léf ahgwﬁlg Qb&) adl?ﬁldﬁ@%(ly from the

nexperience nnel’;
dopemo stxbildy @md emh eof p e eﬁnbldlf:alc obide chnen dolbrbdo dﬂ)wss into a

| ectio f. bl ood can beqi for
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amount of ¢ ottlng and co pse, .0 S,
eyt e o St ek tushupbg of
Tetefh el RSEheSEAHIOMyidli BN SREWLD @orafufthfegfmﬁﬂﬁﬁhqio@ieﬁtto an
of the blood collecting apparatus of the invention

sadult, Appidr shats oBole ickosadsirgwiédorepri-corfdet blaed (pe&mip| i, not

a t I
SHPGERTERC: o bt 9, ot e BebTed el Lo o

vm'sutts go thep@ﬁamkd et imek pdriersed Ipea®ngblassexpengh aspieterably
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?Qﬁﬂ B@glﬂdbeﬁéret dieafbat fHenbirth af bﬂl@@l‘hc@ﬁ)ﬂa] @0 tric o f’cep/ﬂeﬁaﬂ?ably
or .exa

but not_ necessarijly, yrin 270. a
s PAoES theriea OpGHrRG. BAedneh DieHRRIH diane and
uggﬂa&o‘s@@f bl6&H \Qesbeﬂs 'tﬂ@l%‘b&@ga)hHﬁZQn%@lﬁ)@&ﬁB&h% &¥hod Bllected.
seal ed hernetically by stopper 3 whi ch can be nmade

for exanple fromrubber or plastic. The configuration

o%‘igl. l’&l $s a cross section view showing a first embodiment of the blood
collecting apparatus of the invention 800. Apparatus 800 is designed for one
time use only, and comes sterilized and is sealed hermetically throughout
the process. Apparatus 800 can be made of various types of material, such
as glass or plastic. Apparatus 800 comprises disinfection compartment 120,
which has a volume of, for example, 50ml and is connected at the bottom to
a blood collection device, for example, but not necessarily, a syringe 270 as
shown in the figure. Opening 24, through which the umbilical cord is
inserted into apparatus 800, is sealed hermetically by stopper 32, which can
be made for example from rubber or plastic. The configuration of this
stopper may vary, so long as its function of keeping the apparatus sterile is

fulfilled. Since compartment 120 is sealed hermetically throughout the
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stopper may vary, so long as its function of keeping
the apparatus sterile is fulfilled. Since conpartnent

di si nfection and bl ood col |l ection, apparatus 800
i ncl udes neans, for exanple;p valve and/or an air
filter and/or connection to a clean air supply 20, for

g@%lc%s%leé bﬂﬁsﬁx@&tﬁ?%ﬁﬁ%ﬁoﬁgl CBﬁéCCHl% a%r lggs %}g)d%glgldes means,

quantity o I'n conpa
Ffmrtdxempdi@taavdtlse caﬁ1d£npaar atruflt&0aniol |cohﬂec(ﬂEﬁCtrol badean air

herei n_ he r to ensur that t I

R 2B ? b R ar s Crtnar oty the
t qudntity bhaigadi @&hp@l&ﬁﬁnﬂam@&hﬁhgéé engdridyr ddhils of
exanp cutting with a sharp knife. The cord

|%pHaH%WS%é’gli]3Q? Jepgpracdyhereindels¥- a smal | quantity of

bl ood and bl ood clots at its end and disinfected by

mnplng and/ or mashln%imnth di sinfectant. Before the
hseder émewnfure batuihsihloadavesedds of the wmbhiisal enrdsir@0lar, the

h%'vgfeg osg\/dtf gtnﬁ? ﬁg%bﬂ?(%?}é\%%lbrﬁ 3!: f)eg &@e C?% I%Jh ?osree%axang)s éq cm by

| Ca cor S O
hoiltdeg wieliaceh&® laniée. t Bhproewknd thdre sdllmlzai]élghﬂy to expel a

cont.am nant s a us, 800, to.,hold,th ilical
COPT ThRRR e Pl AREBLE YBe®al e iR e ittty Wistne
apdsied Hishi B GritHiliginfeants Bef6feahs i88etibA 0L HeelmPilical cord

hol der device 50 ipn its opened confjguration. Hol der
dain aepaygt %%%0%21 H%a deviee pPatiipvanin Kig gaﬁﬁﬁ@ﬁ?daﬁrouﬂérthe

e&EPLAL of HRMuRLASdaL Cord S THE PMIpbdes Fdfdhold8 dARLASH are to
devi ce 50 consists of two hal'ves 51 connected to one

areverdr thy ledgecel gentBmindgs atanpiraratushBe0,f faeshobl dhe
rlﬂQQﬁl P&Q@@gﬁ#? AdtBa OP%‘&SBA RenP ko%%%h%mﬁ% aggaratus d% N

Connectlon evi ce
cl osed. The |nter|or of each half 51 of holder deV|ce

i covered abs bent nate 54
o Sty vB ool GePRE 2paR Mot eobetttion.
Aﬁ@ldé]b &d&hcenm edn Bé nbadle ZRIOLBE s@iB1E A BRI @Jﬂeﬁmngﬂ)@ Brom
prevent|n them fromflow n

mat bl
arﬁ%st ; El RN nggr g 1o %16%35 Yige Sfoepnsysty of myo kalges 51

CoAsEcts€ahi A Hh@ﬁﬂepfbyhéﬁn%%étlﬁﬁﬁﬁc?opgxélﬂ 1 Qst@ﬁjn flexible
configuration. Passage way 56 has’ a |anePer of
rubber connection or a metal or plastic hinge. Connection 52 allows holder

device 50 to be opened and closed. The interior of each half 51 of holder
device 50 is covered with a flexible absorbent material 54, for example
sponge or absorbent paper or pad. Absorbent material 54 absorbs any
contaminants, such as maternal blood, preventing them from flowing down
the umbilical cord into apparatus 800. Fig. 2c is a cross section view of
holder device 50 in closed configuration. Passage way 56 has a diameter of
approximately 10mm, allowing the umbilical cord to pass through passage
way 56 while being held lightly, in order to allow the free flow of blood
through the umbilical cord.
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unmbi | i cal cord.Once the unbilical cord is secured in
hol der device 50, stopper 32,is renoved from opening
24. Hol der device 50 is then“connected to the top of

BB PR SR RS R PR HERGE 2

arsh®RMETRR ,opwﬁlingmm SHaldeRabgee 80 id tisen! @wmbéteﬂ he th®pop of
of openin i's shown_inside_opening 24. eev
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Agx £baSnRthARhs A 7. 1Ne sideatis) whfé‘l’lni@eé%dc%@d af its
er device 50 %o apparatus 800 rel eases the cl asps

\Ampctp a4 dos loé openidg 24 @I@@vyn msilscprarda &t hStdege\s8 1s

hmh?ll? n@)c’é?g%ﬂm}ﬁ%%alﬁst th]e s keéa{ hg 932 b&r}:?ajtsgg r{g eséf\(/)gvn in

SGleaggUMt Qone@ectidyi bf halldelc de\dce sb dse\a@paﬁattus 8ﬁadreleaéesathe

in flexible er var] ous |nds
sic AP Rt hlplfg%’i‘?evga%ﬁ &P e@?‘é R\ gmlths galev%ﬁ%%u Ha &
t RRcEMiSmMeid. eradXar pirivgzsa(ot eswnheiD Rhé rfegumaj hshmﬁ denely

cord that is Iom1enou%h to aIIom;% ﬁ o flo

f pBEiey the §ifies RE slegye B8R deginst thsi wppilic qeye 38'1s made
CoPP Akt RAih1d 2 tersh NS, Ghfib & Bk 'émlitjsi Csﬂllcoﬁ@ e Subs¥@nd
different dianeters and the di aneter of the sane cord

c heeatpssaml girtight chalngpeynil the iserd oidld qaqeéts@m Peptiepgirgen the

i Y
IS g FGRAP alAs i e Rlet b B BB BT frfdly EOR the
proc asd of Wxémih@ﬂ eank 86 dompsealead 100 wmabet differaridi umlgitibal

orers PREE RaR Ao O RHE WA Grica el hgpees

apps ex chadek in 2heThlddd pilkesdre Andide iﬂb@lﬁev& 350an e d4Mikty to

bottom Since disinfection conpart

opaeRtdityed tnEheapize g Aipnend Theserd 8}%@03 oflection

u mchésc ahhgl?gl@e&éﬂé@imaféraea%m b, u&l&%@l do$d,>pREREG F4thas
disinfect this conpartnent, alon h the l'oose end

of tabhered shapd whaahy dwp thehpygaquxpfed em odlment narrows down from a

diameter of approximately 25mm at the top to about 5-10mm at the bottom.

Since disinfection compartment 120 has been opened to the air during the
insertion of the umbilical cord through opening 24, there is a need to
disinfect this compartment, along with the loose end of the cord inserted

into it.

In order to perform this disinfection, compartment 120 may comprises two
hubs, shown in Fig. 1, with, for example, luer lock type connections, 16 and
18. In one embodiment of this invention, the hubs are made of the same
type of plastic as apparatus 800. In this embodiment hub 16 is located close

to the top of compartment 120 and communicates with the interior via a
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In order to performthis disinfection, conpartnment 120
may conprises two hubs, shown in Fig. 1, with, for

enbodi ment of this invention, the hubs are nmade of the
same type of plastic as app gatus 800. In this
enbodinent hub 16 is located close to the top of

artnE d ni gat es,wt rlor Vi a
A A A R et
| 030, dB8ubf18cie m&@f&lrﬁt tha%otﬂdubsﬂ& of Gonﬁ;mnasﬁtem(atalsrohEa a

bott om si 20, als a one wa
v%@v@awaﬂ% S B ples eﬁvm wﬁw OGP PR ment 12.
CDUPRTRe r&amﬂf%cn@umo@gsstm Sirgigel 08tan@BP4:RCERE ih Mbs 16
syr es 28 and 30 are used in hubs 16 and 18
%égtrﬁsp@ptwely nimere enbesimeahef B ippntionsyringss 28 and 30
S d uer.d Qe

a%‘é#%g%?t o SR, B e £Blg A0 PP BT b P en s
Vedsvecsti\fei?y aﬁﬁ@lvasglémcb e eaplpiara@pelsatSS)GO@ to repmainhermitically
i 8 sea ec{ W%?%hﬁ%ei uq%l%?e syrhnegeﬁl{sj,bdar séu%otr’%sa/(poglpecstgaltg e rlb a%rany
agivkheimenbodi ment of this invention syringes 28 and

30 have needles at their ends. Hubs 16 and 18 conpri se
a rubber or plastic stopper, which replace valves 17

andad&han emBodlleat 6OMRAIIVERHbN $nidd T4 50 have needles at
herm ti cal | y seal ed whether a needle is jnserted

t fredughds hBUkt dpperd 1hcampsispar FWehfe croplaghic jstopper, which
p% e@Wl1ved Ne7 dhsy N C£ﬁcP” ngb@f e&mﬁuﬁ%{ﬁ Il% cwt réifain

ows: The re-openabl e cor amp on t I'T cal
b«minntwsa]ép eerded twileaﬂldrowvnapqﬂﬁ Ox |1nairéd®thmug1®fth¢) Ismet anto

drain into i.nf onpartnment 120, and is then
mn%%¢n§§tﬂkﬁnl %ﬁﬁﬁﬁ ﬁ can be either a glass or

plastlc syringe, is then used in order to inject

CBRBAFTHERDo Z05RT SR P16 2 THS o it Bropenablecord

déla i @CiRNImbiRkACbRDisiopkRe L AR ARiYoxiheeBMaH] 6 Hi®vd to
sufficient to fill the conmpartnent. After

apiFiB AR ea tismfectionsormagEn et 1 #yendoisi t},leedql,cﬁ@ét egpringe 28,
tgﬁ&ﬂ%nmébelgh%r taoglgééeor' pﬁ&&fd ﬁirrn&fe, LOHRA s EE orki2? to inject

disinfectant, for example Chlorexidine Alcohol, into compartment 120
through hub 16. The amount of disinfectant injected into compartment 120
should be sufficient to fill the compartment. After approximately 30 seconds
syringe 30 is connected through hub 18 to the interior of compartment 120
and used to completely draw the blood and disinfectant out of compartment
120. This disinfection procedure may be repeated one or more times to

ensure sterility of the interior of compartment 120.

In one embodiment of this invention a hub 260, for example with a luer lock
type connection, is connected to disinfection compartment 120 through a

one-way valve 262, which allows flow only out of compartment 120. A blood

16 and 1BCT/IIR0@in®1064
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and used to conpletely draw the bl ood and di si nfect ant
out of conpartnent 120. This disinfection procedure

of the interior of conpartnment 120. In one enbodi nent
of this invention a hub 260,,for exanple with a |uer
| ock type connection, is connected to disinfection

ALk 20, LOEANAN 2 ARG WAY NB'HEnATE mdhille) or o

bblood colléatohi lmarg (nas shbwn fin rdrewarg)J both eytainge @00y Aguid

shown in th ure). o od col |l ect.i,0 ( nat
SRR dug s b the Sl FER P DUy When the
aptdcERAGUbIRBA coNQios eMbou td Begihi e tusi SOCNpREdEth a
to hub 260. \Wen the process of blood collection is

alosist Rogitisag Fhrrafisaplaceriagodites the dewnioption 1g gapprmed, as
p@ééch'b@@ ﬁel%@ﬁat,&ﬁe Rhé‘%%%@nab%%%&d tc'P:?m 81 RheRbE q_PoﬂlSthe

performed, as descri bed herei nabove, e re-openab

comdilisaheprd, valvendblts opeverlt hed Ghe |bI1¢0€3a111‘3¢1@ﬂr zz}flthvtshev@d of

2 d of
R e S R R

coll ection vessel. |In another enbodi nent of this

t P aReyoF i aeBReL P, Bio gk SHRRCS s Bo HaY et oot

CHRALCtinOREe t Ag@reh| RPThcED! daefet i m bag‘hasn @t@csgkr ige, have
used together for collecting the_blood. In another

oPRBAFREE of2 (908 POPERET dHEa bl % iSYEREP| Bsefhlesiher for

t LR ARE B8 bIoH@t shown in the figure) is attached to
hub 260. This hol der can be used for collecting the

bl ood or for exanple to renove small bl ood sanpl es of

& 0P pSahbeehERuRIA0H 3] A%enil o SEAM:Gip12 LARIAS R0k

I on vacuumtu 0SS sectl on
V(r&Wshéwyem thmﬁgllm&b iseatbamthie drvm bhub 260 WEhis hoédet ican be luged for

enb appar at 8,.co
%&ﬂ‘f ooail glf)ﬁ)ﬁ”e%‘ﬁ@ﬁ é% {I%Eﬁ]ta l\i\gloo%ﬁamples of the
Cﬁlie@@ﬂ'M&&wﬁ@fﬁm&nﬂé sSa&ﬂh&aﬂonfcbDéﬁtﬂﬁ%c@thﬁb&y

a partition 13. The two conpartnents can be isol ated
fromeach other, or placed in fluid comunication with

efrh 3qt BeLoddVsebBANSie R of Y& ¥8tRE: dfibodiment of the invention. In
this embodiment apparatus 8 comprises two compartments; disinfection
compartment 12, and collection compartment 14 separated from each other
by a partition 13. The two compartments can be isolated from each other, or
placed in fluid communication with each other by means of valve 26 in
partition 13. Manually operated one-way valve 26 which is made in the
preferred embodiment from plastic or metal provides a passageway through
partition 13. Valve 26 remains closed, for sterility reasons, until the time
when the collection of cord blood begins. Collection compartment 14 has a
volume of approximately 300ml, in this compartment there may be placed

anticoagulant 44, for example Heparin or CPD.
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partition 13. Manual |y operated one-way val ve 26 which
is made in the preferred enbodi nent from plastic or

Val ve 26 remains closed, for sterility reasons, until
the tinme when the collectiop of cord bl ood begins.
Col l ection conpartnent 14 has a vol une of

approximately 300m_, in this conpayt t there ma
oG fe PlbaboTR bt ot ERR e e s
Fli@ferably twitls adlusP 1eR0YPe khidtectioh 16Gtdda: oIl 2R MhaylBe
conprises a hub 22, preferably with a luer, |l ock type

casefde comnech erennasimant 14 of appakrtys 8t pxisEngylabiecty

connect conmpartnent 14 of apparatus 8 to externa

obj ects. In one enbodiment, the blood collection )
clonpar ¢mbotimeat, dhe dppak collesti®r cemprytmenhad Of agravstang is
ext ernal ~objects. \We r f j
R e ek A
Pig sibbi i HeBBNapfieatlsarmisced A hdowethgosiliei Haacthieghacenta.
process, ..as .descri bed herei napoy valve 26.is ened
aivtien the' QigndisBRarecest A ﬁsaﬁ@e Bere bR TRHPY Recpened
uphi HieCalofeahBle Al LRnINE Rhedd dioal Bise tabiliapparidat Waile
8, the apparatus is shaken, thereby nixiﬁ

t he ..
clel lecedraproido APPATAERY PCBaARPAFRIIALS S 45 {Brf‘éelbsf gotne
hag b ?egte(amb}ol%at Gokh Maki¥&iegt@idtS4€! 0hfle HREMLERM has been

i solating collection conpartment 14 from disinfection
caiipetet nealye 125, isTHesasortliereby risotating cPHegrionppunparigent 14
apd the collected bl ood J,s st o0 M 1 ecti-Qus 8
cgﬂlﬁacrlflﬁgeﬁ%m&f?mgﬁ% ezﬂ%elr% ' frglt%e gogrgtlwéél%?eo‘fcgjgg %ﬁgl%a ne
amd hes condnel mivod Gf stohel iwhthémtdoBestionubor@@antment 14, and
connected to a standard 3-way stopcock (not shown in

t FdeR it Esher PHICES U pcock may have connections to a
bl ood col | ecti on bag and a syringe used together for

collecting the blood. A preferred enbodi nent of the .
i hvepqthenemodimenh of Rheriygntion i i fomnerpd o o' Sindard
eghagi TEtockC thdie LoR APRAS AidFeB00ThE GRS afaPh

t wo gért ?mﬁb?%grgggeﬁce 50 aﬁ%ﬁg?sinfection apihave
compactiomento B2®loods callectipe hagbedil nerfyringe used together for

collecting the blood.

A preferred embodiment of the invention is shown in Figs. 5A to 5E. In this
embodiment, collection apparatus 300 is comprised of two parts: holder
device 50 and disinfection compartment 120. As in the embodiment
described hereinabove, holder device 50 (see Fig. 5B) is cylindrically shaped
and comprised of two halves 51 connected by a hinge 52 that allows the
halves to be swung open and closed. The inside of each half 51 is lined with
absorbent material 54. When holder device 50 is in its closed configuration,
as shown in Fig. 5B, a clear passageway into which the umbilical cord is
inserted exists along its longitudinal axis. At the bottom of holder device 50

are several projecting pieces 302, which are used to attach holder device 50
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descri bed herei nabove, hol der device 50 (see Fig. 5B)
is cylindrically shaped and conprised of two hal ves 51

swung open and cl osed. The inside of each half 51 is

lined with absorbent materigl_ 54. Wen hol der device

50 is inits closed configuration, as shown in Fig.
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flexible materi a can orn1a tight
seafl. about the cord, preventlng t he passage of any
fluid down the outer surface of the cord while not
restricting the flow of blood through the cord. Fig.
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simlar to that described with respect to Fig nd

2ig located ¢ glegyp 39 dae gtEhsailap prothas ée@qréwd V@lﬂarwmsﬁ te Tigs.
thahqeaneects ftgds BF ﬂ?eeuﬁﬁerl é&%%n %@&tnhlsme 1RO Rl iB8he

out si de envi ronment. he ni pp e1ls
inside of lower section 120b to the outside env1ronment The nipple is fitted

with a filter 306 and capped with a valve 308 to allow the pressure inside
and outside of the apparatus 300 to be equalized by transfer of filtered air.
At the bottom of lower portion 120b of disinfection compartment 120 is
located a luer connection 260 to allow fluids to be introduced into or

withdrawn from lower section 120b.

Figs. 5D and 5E illustrate the major steps in the medical protocol that has
been proposed for collecting cord blood using this embodiment of the
invention. After birth of the child, the umbilical cord is compressed with a

clamp close to the baby and then a second reopenable clamp 312 is attached
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with a filter 306 and capped with a valve 308 to all ow
the pressure inside and outside of the apparatus 300

bottom of |ower portion 120b of disinfection
conpartnment 120 is | ocated ?7Iuer connection 260 to
allow fluids to be |ntroduced into or withdrawn from

I r. sect ) nd 5 |II te .the
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attachedto the cord about 10cm above the first clanp.
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okl ewo dﬁWéé%ﬁQf ABMiet ebiRt Gol &@h@&%l@édraﬁ{oﬁmkéw in the
clip_ 310 (clip 310 is not shown in any of the other

fGlepgf canfigurgtign byrasuitabls prephaniany (nptishqven trothsefigures). At
t £
o R g JRECT e % CPRL PLELALRRE) FR SR et
devilyanggdaee by rﬁbwabd;omb@u maigriad Gkechd mllalneBl@LaUB?edle lower
not shown I n
SpRL LA LY Heb B IRE R eg{ﬁggp.(

ures age, part of the
free end of the unblllcal cord 314 is held firmy in

b b bent t | 54 and collar 316 and
PNV Rt o 25 SPUPRA FoBe Cah dPEBN! Bs Uk NOPGBHon

d;@kﬂp@l@trﬁﬁlt Nowa 58 GRRRI 3(32isl §pen@ADYERE dhidosp ’@hlaeco‘l?@ Qﬁh@ﬁng
at the top of disinfection conpartnent 120 and val ve

Fogerid eplienden apnwragiodis crelblbr thegeing| threpabesleaeh36 in
afb lpkk g)ﬁriﬁ'(ﬂp 3534 5itiPRolder CRYRE Wd YeskdSE b Qe LRG0

sIeeve
compartment 120 and the tip (~ 1 cm) of the cord 314 projects into the lower

portion 120b of the disinfection compartment. The holder device 50 is now
rotated relative to disinfection compartment 120 until projecting pieces 302
enter the slots in protrusions 304, thereby locking the two components of

collection apparatus 300 together.

After connecting the holder device 50 to the disinfection compartment 120,
clamp 312 is opened briefly to allow a few drops of blood to flow into lower
part 120b of the disinfection compartment and then the clamp is closed.
Disinfectant solution is now injected into lower part 120b by means of a

syringe connected to luer connection 260 until lower part 120b is completely

PECTAT2606/001064
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the upper portion 102a until hol der device 50 rests on
top of disinfection conpartnent 120 and the tip (~ 1

120b of the disinfection conpartment. The hol der
device 50 is now rotated r@L tive to disinfection
conpartnent 120 until projecting pieces 302 enter the

s]lats_ in, tru 304, th b
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| uer copne ti J a 1
b o R, gy YPhbe it WRErAhhd/ fllhokied bencath the
i pl‘lsbéiftat hﬂdd:lhsl dédmpt B inppemet Ubhd dlood Héws tinhthe clean

conds en |s dr |ne out b S .
iyl g aktond0h R Sty i RAPS T8 el
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uer connector and a new one_that w || ed
chistoace! tiessebreg- bf B8eEsPALY c b sesH oD (FYyFipge ﬁﬁau'%e eﬁi@ed

V@gﬁ‘l’lea 248 ohé Wl?lgw 615988 dwith Okl e QptiAe M COITestidOWREES or

supported beneath the placenta, and the clanmp 312
. endpgrenl titheenlitioof thiesnledtert blopddDwiiembhe gotlepticsy pgpess
t|on r
R A AT R S e R
byg@uhhmm@mbatkthﬁbhww'on the piston of the syringe.
If necessary, the collection syringe can be repl aced
wth a new one when it is full, wthout interrupting
t 1R8] {HRCdH08 g%a‘éﬂﬁ&slsclfarﬁékﬂ a{ﬂ’gbéfbfﬁgtliehlﬁrﬁi &ff ihlei flycenta.

the coll ected blood. During the collection pro t
i Elowsven if {hamplasgtariy bog WTQII*&F @E‘ﬁktémt PeOCespr Pﬁgﬂzesnt‘%fm

nbd;ﬁl F??} Qpﬁﬂgccgg% mo%ﬁtbegﬂﬁ Nthel MSE&RIrE s Wikl dlhe aBleedibed

ve procedure 1s carried out before the
bebdve ofitht eoyibiaveheing Hoeviy supperieths adegensa i abopyrihe

du lie on QSpaCrQH %{bgﬁeﬂgea%%f‘s%ns %111%¥%n?z%fﬁ51§ the apparatus

of the invention allows for a very rapid method of collecting the cord blood.

An extremely short learning curve is needed, even for personnel having only
a minimum of medical training, in order to achieve optimal results using the

method of the invention.

In conventional closed methods, the umbilical cord is clamped in two places
and severed between the clamps after the birth of the baby and a standard
16G needle is inserted into the vein just above the clamp on the free end of
the cord. The blood is then drained through a tube into a conventional blood
collection bag. A frequent occurrence during the collection procedure is that

the rate of blood flow drops severely or even stops because of coagulation of
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collection of the cord blood begins, the procedure is
carried out as described above with provision being

apparatus. Experienced persons will recognize that the
apparatus of the invention ﬁ}loms for a very rapid
met hod of collecting the cord bl ood. An extrenely

short |earning.curve js needed, e or sonn
Hhmhl](y)dolﬁq alequlﬁln oy, eaftor{;gafceg}e ’%i)rl ﬁtkh nrbep ﬁ e nlsovrv1 1dratwn
gedth @M E vORdriBleidtBsHicE @ 1S itRE vhieatielodtibr0bn tihecord closer
invention. In conventional closed net
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Geldtesduciig ip. rmmﬁonﬂnmxﬂﬁtusedh pracaderes fredpilm) dlsMITGWCtmg
dr ops. severe en stops bec use of coag

ghe Wélg@{xaédﬁeqlﬂﬁ f)("q{% %Pef: Ing ﬁm Fgattaghing g new sie J?ehorg)e in its

t N8N GEH Ko, eakth s N nbEDBNS m@nmaadnframdamemhmmmmo
into the vein at a | ocation an theé%g %oser to.the

phacein ar dpiached {topy 2 denttashatolondy Hariad Erefively
[}gbﬁ:&%aﬁlp@ ﬁig kS RO en R E tHMBDihd) af F8Im ttletd $hto

Xi'mze-t anount of cord bl ood collected. The
cotldctian hdgped wi th di sinfectant before inserting the
needl e and the needle can also be rinsed with a
di si nfectant before reintroducing it. Sone not
cmﬂnﬂﬂjyeusedh@ﬁmcedubaglnnﬂuﬁkm.dYﬁEmmﬁ@@tﬂmg talews an
origi nal needl

fromthe n
SHEFPY M He 1} ﬁﬁ? taén?ﬂnécgné ﬁg%n@té/? P ggﬁtbi 8hcc{i%c1%dn%\ﬁlen
N&Stl@ed To tBERYREd feyotdamebthed s s@irbeylly ientpdostede Systiem @00
detached froma reattached to %@g t ubin Ggre
resmanvisgs |y blepg kolbecstornrag 02 &9 vedrh éﬁﬁﬁg}?@%ﬂ et bee%@hree
tﬂ@edﬁéébéﬂqm @'ﬂ%uﬁﬁs‘) é hee{l? With Stefility @6tcrSbybabant Rf Filging

shown c ose ['ection systen1400 that all ows
am4 apd CVEREDs. Uﬁlﬂgﬁ’éﬂaﬁb‘i,tﬁm thedrigk ef ponteiplpgtiqyisgereatly

ucecf %sl h%dpr\{\@'e&t the first needle is inserted into the vein near
the bottom of the cord. When the rate of flow of the blood decreases the
second needle is inserted and then the third one. The needles need not be
withdrawn and therefore the integrity of the closed collection circuit is
maintained and no contaminants can enter blood collection bag 402. If it is

desired to withdraw one or more of the needles while blood is still be

_ collected using one or more of the other needles, than valves can be

provided, either on the proximal end of the needles 406 or on cross 408.
Other configurations for system 400 are contemplated by the inventor. For
example, the piece of tubing 404 connected to each of the needles 406 can be
connected directly to collection bag 402.
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conpared to the closed system nethods currently
enpl oyed. System 400 conprises a bl ood collection bag

| V-cannul as 406 - all with sterility covers, by neans
of tubing 404 and cross 408,,Using this systemthe
ri sk of contam nation is greatly reduced. As in the

i or h t ted i t
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| eas
circuit system is only fea51b1e through the vein of the umbilical cord. In

comparison to the prior art, the amount of collected blood can be
significantly increased by collecting blood from all three vessels of the

umbilical cord.

FIG. 4 shows an overview of the umbilical cord 200, connected at one end to
three IV-cannulas (Intravenous & arterial) or needles 202, 204 and 206 and
at the other end to the placenta 208. The umbilical cord 200 is squeezed
with a cord clamp 210, made for example from plastic or metal. In order to
begin the blood collection procedure, cannulas 202, 204 and 206, comprising

needles (not shown in the figure), are inserted into each of the three vessels

| east three needP@FII006/001064
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blood in addition to any anti coagul ant sol ution or
powder that is present. System 400 of the invention

collecting blood. In this nmethod a connection is nmade
to all three blood vessels gf the unbilical cord in
order to be able to coIIect | ood fromthe highest
”B'f”&%r ur%{nhcgﬁi? g‘ltd: &890? %I gi gﬁegﬂ%ngﬁezlf ?ﬁse%m%jc{%e cannulas,
t tlmméudldslm’e rdumvédnldahmgi thel disd] end o8 aaﬁnhulmnnmfdetthe two
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overvi ew of cor 200, connected at one
ethe f!g:blre)hlp@éed wn dheindisial eidnt r avenous & arterial) or
needl es 202, 204 and 206 and at the other end to the

pl acenta 208. The umbilical cord 200 is squeezed with
alic ond ealbadimeht hf thadevdrsione xlambloedfig @nﬂqmltais tingultaneously

t al n order, to n e blo ct.ion

il P B bR ReclS bibuip GomtaoiD. st Foppgjses a port
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each of the three vessel sof the unbilical cord ai ded

bipreail¥-crerieaor needlss atribsinnul gideand sRNGE gatputirede to a
Nessd esliREien rv%gé?a\l ol SRt Hhe flghai),a{"o,reé}g?dﬁl?]g syringe, a

cannula inside the two arteries an veln o
ublbpd cdiactiembde, pivbetlinvialaas-v2g2stop@dk.aflde 20 eans cahenlas
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col l ecting neans by neans of val ves and connectors

(not shown in the figure) located on their distal end.

| 1 onghanhasddiRieht 6f tHeRBvdntitand b1obd célRtibh @@skel fnot shown
col |l ected sjnmultaneously fromall_ three bl ood vessels
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WhHeCBoeadh P6f Q@cqileoff He axaRAEN159P0P! 864 LRa 8" tT1OBI00d

connects to th e
collection process is as described hereinabove, with the exception that the

blood is collected independently from each of the three blood vessels into

three separate blood collection vessels.

In yet another embodiment of the invention, between cannulas 202, 204,
and 206 and the blood collecting vessel (or vessels) one or more multi sample
vacuum tube holders (not shown in the figure) are connected be means of
standard “T” or “Y” connectors. These holders can be used for collecting the
blood or for removing small blood samples of the collected blood using, for

example, standard blood collection vacuum tubes.



three I'V-cannul as or needles at its input side and on

its output side to a blood collection vessel (not
wab@no3iomo t he figure), for exanple a syringe, BCDIQ@OE/001064

col l ection bag, or both via a 3-way stopcock. The

val ves on cannul as 202, 204,and 206 are opened, thus

allowing the blood to flow fromthe unbilical cord

tMtHb{?g?l %Hl%o&lm% f iRk 01n§t@§t1§1@'h@v@'%@ﬂ &RkliBsd W9Nway of

vesse I n anot her enbodi nent of the invention_ a

billusttation,|ibwill be wndersttod(thet thipwention wE beicgtiied outfwith

exa le a,syrin I C Herlel

gg ‘{ark?t%"% " ﬁg)% fgcgglgng,n &1 cf%%kaﬁc?otnts ?T] éx%eedmg the
caﬂpubﬁ&wZDﬁmszo4 and 206. The bl ood coIIectlon
process is as descri bed herei nabove, with the
exception that the blood is collected independently
fromeach of the three blood vessels into three
separate bl ood collection vessels. In yet another
enbodi nent of the invention, between cannul as 202,
204, and 206 and the bl ood collecting vessel (or
vessel s) one or nore nulti sanple vacuum t ube hol ders
(not shown in the figure) are connected be neans of
standard "T" or "Y" connectors. These hol ders can be
used for collecting the blood or for renoving snal
bl ood sanples of the collected bl ood using, for
exanpl e, standard bl ood col | ecti on vacuum
tubes. Al t hough enbodi nents of the invention have been
descri bed by way of illustration, it wll be
understood that the invention may be carried out with
many vari ations, nodifications, and adaptations,
wi t hout exceeding the scope of the clains.Cains 1. A
coll ection apparatus for collecting fetal blood from
the unmbilical cord and placenta after the birth of a
baby, said apparatus conprised of conponents that
all ow an open circuit collection procedure to be
carried out in a hernetically closed sterile
envi ronnent, thereby preventing contam nation of said
fetal blood by contact with the environnent
surroundi ng said collection apparatus during the
entire blood collection
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process. 2. A collection apparatus according to claim
1 conprising: a. a holder device that can be opened

severed end of the unbilical cord, said hol der device
conprises elenments that allgw it to be reversibly
attached to said disinfection conpartnent; b. a

di si nfection conpartnment that receives the | ower part
of the severed end of the unbilical cord, said
dCtimiect i on conpart ment conprising el enents t hat

al | 0 he reyer i bl ai d.hol der,.
dgV|celkca%%ﬁ %?ﬂgh% ﬁﬁz E@Eﬁg%OT% 8ﬁbﬂlmﬁ@gﬂma1“md
mat andaﬂﬂac@m betdr nthieobliutle df taobabR i $Hi@ Cdpphtftuk NMogiprided of
and a n| flg%gd with a filter_and val ve through

whi EPMEPEERSS Hhat allow whoRsn prowk pellachan PReGEAYEY toohe Figd

di sbif egtd RreBaMIB clogd s‘éénl@teﬂv%ﬁneﬁﬂ S Talels reventmg
col l ection vessel connected to and in hernetic P

cowﬁezmaélatlaw Wi t9eid Hetal nkleed diy epntsat gvith dhaf @mlmment

[ e
b1 odcor B i e ARP ApRhiRLLih2 o EthEREL chiftion
appar@esss. 4. The apparatus of cIa|n13 mhereln the
bl ood col |l ection vessel conprises a hub for connecting
to one or nore external blood collection objects.5.

'I'iheAap]:l_a(t‘tiﬁnl@pfaf"amb atdordinghteckim 1t doengisdegd col | ecti on

vessel is n |nte ral part par at us and
conpr s 8 bEider BFvif Y iR He @@P@iﬁ@g quse ¢ Freetyeigl hold
conpri siyhg upper part ¥ fHWPerdd-end letﬁ@qm%ghda@ €6dO8hi B AGlder
and c. a_multi sanple vacuum t ube hol der. The

appar at UeVEe ©marise elgmends ﬁh%th@q’%lltd@rbquetﬁébly attached
CoNpri S&g s disinfection compartment;

b. a disinfection compartment that receives the lower part of the
severed end of the umbilical cord, said disinfection compartment
comprising elements that allow it to be reversibly attached to said
holder device, a connection to the outside through which material
can be introduced to disinfect its interior, and a nipple fitted with
a filter and valve through which clean air can enter or exit the
interior of said disinfection chamber; and

c. at least one blood collection vessel connected to and in hermetic
fluid communication with the interior of said disinfection

compartment.

3. The apparatus of claim 2 wherein the blood collection vessel is an

integral part of said apparatus.

4. The apparatus of claim 3 wherein the blood collection vessel comprises a

hub for connecting to one or more external blood collection objects.
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using the apparatus of claim2 to collect fetal blood
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birth of a baby conprising the steps: a . clanp said
unbi lical cord using two cop, _clanps; b. sever said
unbilical cord between said two cord clanps; c. open
the hol der device; d. insert the severed end of the
portion of said unmbilical cord that is connected to

sgi dhplapenitas ioftetimal dvivebiderhedgudd eolbustibn tieadel tiheot an
cord clanp rests.on the outer top. surface

of said
hol HEPETH PRERD] SR PRFAT B 204 AIRGISE” HRNGT BB BF B Pl
bothgﬁlgkgﬁghﬁcgﬁbﬂg_ hedevice; e. close said hol der
devi ce; ace sal hol der device on top of the
d|S|hﬂ@C¢SKWM&®npartnent while inserting said dangling
end of, s di si nfecti on conpart nent
unt|Ilga?gﬂggggﬂﬁgﬁé$?gﬁgﬁ% and the tip of the cord is
in side saiudticheipk ectinontubedplderment ; g. engage the
el ements on said holder device with the elenents on
said disinfection conpartnent to attach them together;
he. apenaphgaviad e dlgnald edicksinetiid hwidet ddvéan campribest en
or out of the igﬁerlor of said disinfection

conmphrehent meirBlgh isHatrioft er: i . open said cl anp
all owing a few drops of bl ood to flow out of said tip
of said cord; | . close said clanp; k. disinfect

h
| ﬁt éy ingthagfof gising hesipppeatns shclaisngdp coisst fefabblosd goglnf&le
Sal &%ﬁh&*ﬂ’%{ GRA 6 h‘%cgﬁa'ﬁie?c%%lé MtH o8 ?tc@fihtprisﬁ{

S|nfe lon co draw out
and stipsi nf ect ant ;

a. clamp said umbilical cord using two cord clamps;

b. sever said umbilical cord between said two cord clamps;

c. open the holder device;

d. insert the severed end of the portion of said umbilical cord that is
connected to said placenta into said holder device such that the
cord clamp rests on the outer top surface of said holder device and
part of said cord dangles below the bottom of said holder device;

e. close said holder device;

f. place said holder device on top of the disinfection compartment
while inserting said dangling end of said cord into said disinfection
compartment until said cord is straight and the tip of the cord is in
side said disinfection compartment;

g. engage the elements on said holder device with the elements on
said disinfection compartment to attach them together;

h. open the valve to allow free flow of clean air into or out of the

interior of said disinfection compartment through the filter;
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m optionally repeat steps (k) and (Is) one or nore
times; n. close said valve; and o. renove said cord

blood to flow freely into said collection vessel. 8. A
system for a closed circuit ,gollection procedure of
collecting fetal blood fromthe unbilical cord and the
pl acent a after; [ . C | 816, .
Bl ood GoTectya g aIpMl s AP Eb AN I ow Bt o said
t ubi ngtipof sddest sai d needl es to said bag. 9. A
systen1accgggiggbhl_clain19, wherein at | east one of
sai d needl €™ hasa “arger dianeter than of a 16G
needl . dBinfé&tsthetimmerdacol siidglisiafectian mothpavhiesgi andikaid

| east one of the ,needles is | V- cannul. a, . . .
system abrofi Hod tem islyogrd @ﬁe%?cﬁinghéwb‘afégfﬁa@ igto said
capaci t yakhdbctiod domipaetsiaugh to collect at |east 200
cc of cord bl ood. 12. é;§i§sten1according to claim9,

wher eiln 816av opfhe biaod pinfestadul ant sol ution or
powdery, 13,628l £ QE onghd S¥ St &Br0tintdsai m9 to
colleé? %%tgl.glggﬁlfr%ﬁﬁt e u@ flical corh ghd t he

pl acem.aclafetsand vileejnd h of a baby using a

closecjrcuit s em,C [i.Sing.:-th .eRS; .
Car g i Tebhde Rt S CHIRE bShDthil N 1IHER Bord i GBI RIowing
sai d unbsdid bilod cofldwifedale arto saiddtollegionoredseat! anps; c.

i nsert one of said needles into the vein near the

cl,anped,end of the,port.ion, of. said rd.th i.S
ot AL REIEE 0k ot BRGHE SePhap BB Bl fett bl

t o fftomv thatwmbitieak abtdeantl othebplgrertda afiaetlié grthnot hebaby
needle into said vein at a |ocation above said
comprising:
a. a blood collection bag;
b. three or more needles ; and

c. tubing to connect said needles to said bag.

9. A system according to claim 9, wherein at least one of said needles has a

larger diameter than of a 16G needle.

10. A system according to claim 9, wherein at least one of the needles is an

IV-cannula.

11. A system according to claim 9, wherein the bag has a capacity that is

large enough to collect at least 200 cc of cord blood.

12. A system according to claim 9, wherein the bag contains anticoagulant

solution or powder.
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vein and bl ood ceases to flow into said bag; and f
seal said bag. 14. A nethod,according to claim 14,
wherein each needle is renoved fron1the vein after a

n n erte 0

R BB BRRE Y IER B ok 9 & AR Sl ol PR e

unbmlmlnhd:al corddamd thd bthﬁt&Cﬁﬁéxﬁﬂﬁﬂhﬂﬂl éfhe bhby tikingfa alose-

bab . using.,a closecirc stem conprising the steps:
¥V8W$ g%FBCBWWFFFﬁh eé&ﬂ% using two cord clanps; b.

s ever s ad,lalmy sRid weBilic&l0doild Reinwaen sl damys; cord

clanps; c. insert one of said needles into the vein in

sai d dﬂbr%fve]asalii nabilical pordrhatweeresaifl twacerdda@PEs i nt o

one of; tHgerdnrdresid Heéﬁésdu&Qrtﬂe in h@&eﬂ{e aa%@& end of
one of sai d needles into the other ery in sa

cord; f.thelnostion hes4iflsord th@ms%ta@h%tmsadwlwmw thereby
arteri esac}I ‘3v1£§m%i’db'i‘%)‘at'bgﬁwmo &R lfa(f%?otnlbon bag; and g.

seal sai "ood ceases t0o it
d. inserting another needle into said vein at a locatlon above said

first needle when the flow of blood through said first needle slows
down;

e. repeat step d one or more times until all of the needles have been
inserted into said vein and blood ceases to flow into said bag; and

f. seal said bag.

14. A method according to claim 14, wherein each needle is removed from

the vein after a new needle has been inserted.

15. A method for using the system of claim 9 to collect fetal blood from the
umbilical cord and the placenta after the birth of a baby using a close-
circuit system comprising the steps:

a. clamp said umbilical cord using two cord clamps;

b. sever said umbilical cord between said two cord clamps;

c. insert one of said needles into the vein in said cord;

d. insert another one of said needles into one of the arteries in said
cord,;

e. insert another one of said needles into the other artery in said
cord,;

f. allow the blood from said vein and said arteries to flow into the
blood collection bag; and

g. seal said bag when blood ceases to flow into it.



