+ 1 Method and device for extracting and/or collecting
bl ood from placenta and/or unbilical cord- Fi el d- of - .
the invention The present invention relates
met hod and device for extracting and/or coll e(ﬁ@m#
bi ol ogical fluid fromaniml organs. In partic m’””””w”’l//m
the present invention relates to an unbil+eal—-cartsso
bl ood extraction and/or collection nethod, device
and/ or system In particul & the invention generally
relates to a device for extracting and/or collecting
of unbilical cord blood to yield useful volunes of

bl ood froma delivered pl acent a and/or unbilical cord.

and wesiceffor pxtractingna olidctingubiigods placenta and/or
umlfl)" Ll cal cord blood or UCB, is an increasingly
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that stemcells can divide to create new red bl ood
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It is well known that umbilical cord blood or UCB, is an increasingly important

and rich source of stem cells. It is known that stem cells can divide to create
new red blood cells which carry oxygen to the brain, new white blood cells used
in a bodies immune system and new platelets which can assist in blood clotting.
Itis curfently estimated that stem cells can be used for the treatment of over 45
malignant and non-malignant diseases. Such may include certain cancers such

" as leukaemia and immune and genetic disorders.

UCB may also provide a readily available source of stem cells for
trénsplantation in many situations where bone marrow is currently used. Hence
the use of UCB instead of other sources of stem cells such as for example bone
marrow and peripheral blood has many advantages. Such may include for

example the reduction or elimination of risk involved in the collection of UCB.

UCB is also easier to collect and harvest without the risks associated with
general anaesthesia required for fhe purposes of extracting bone marrow. UCB
is also readily available when needed if it is properly collected and stored at
birth. It has been found that UCB is also more often compatible to a person
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general anaesthesia required for the purposes of
extracting bone marrow. UCB is also readily avail able
when needed if it is properly collected and stored at
birth. It has been found that UCB is al so nore often
conpatible to a person 2 when used in transplants.
Furthernore UCB has a | ower procurenent cost. It has
al so been denonstrated tha& UCB has broader potentia
clinical applications for<inproving neural repair and
bone and tissue growth. As such the inportance of UCB
is now wi dely recogni sed. Blood centres morldmﬁdg may
col |l egt. and store after delivery of a baby subject
W“‘r"a %Sﬁé in ﬁ%ﬂéﬂkﬁgt%&ﬁﬁfmﬁe P&, Bas a *PW@r @@B:uﬁweate@@sfe It

ha@xél%ﬁmﬂe)én U%@Hﬂnsﬁﬁ%d 'tHQt' SPEBs e b% a;i)o?%nt?atl AQfnical

life in saving the |ife of the new orn
apmmsm fop iaprevise| ftﬂh"%lsf@b%lr ané done @ndtissue QFCtVﬂbt its
col l ection appears to be a one ti ma possibility and

As tiRhafH ithp 6’FtarRJe°8P| UdBLisCASW DRide fég‘?l‘i'géds élhggjt@eﬁ’]tres

usi ng current bl ood col | ection techn
woddwidenmay | cobiectcand stare d/CB taftemrdsliivery nfag baw subgect to the

d t.hod A f.e
parifs, 8fisdt oo ESARRTTHE SWCRY P habalelBiNEY (bl and
mdmabhsdﬂedattaylat@esmgblmlhfé:m shangahé life ,of lthel mewEborit baby
e i e
one-irmat pgﬁéﬁnht&&%\’gj fheﬁ%mo&ﬁ: r?ﬁlbg‘dbdklmdﬂb eyc ) ?é a@omy@hé Yimited

) as the task _being tedious
usife  irgelty Bloigdhenlieations feshhoiagint Susty Coutertxbloae Fatection
techi@lo8Y AR intlGde SYRRLSssidtéNanhe %aﬁt&%s%ﬁe&rﬂ@ﬁfb%%s ary

cont am nation. According to

S. et Factors influencing the availabilit
A % |e|Si haye g%%l ceneukied dncluding fag eéﬁanple that published )éy

Bett6|n¥0| 122k LO rLauTrE‘ré’cfél‘SC&ﬁ araiive sﬁfq ity Bnt br'&‘és%ures
current ways of UCB col |l ectl on t%}o ca recovers -
for the collection and banking of umblllcal cord blood. J Hematother 1995:4:29-
36. Such methods are manually carried out. As well as the task being tedious
and difficult to achieve the current ways of extracting the blood also creates

inherent risk of unnecessary contamination.

According to McCullough J., Herr G., Lennon S. et al. Factors influencing the
availability of umbilical cord blood for banking and transplantation. Transfusion
1998:38:508-510, the current ways of UCB collection typically recovers 20-
40ml. Apart from obstetric factors such as infant weight and time of collection,
the procedure involved and the equipment used to perform the collection
influence the final yield. '

There is therefore a need in the art for an umbilical cord blood collection
apparatus which can effectively yield an increased volume of blood from a
delivered placenta when compared to some of the prior art known.
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wei ght and tinme of collection, the procedure involved
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in the art for an unbilical cord blood collection
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of the invention The present invention provides a

nmet hod of extracting and/or collecting biologica

fluid froma delivered placenta and/or unbilical cord,
Summearyef Hwdinvertiaoy i si ng: providing a delivered placenta

and/or unbilical cord; and applying pressure to the
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Further, the applying pressure is achieved by means of fluid pressure; the fluid
is air or a gas the fluid is a liquid.

According to the method of the present invention, the applying pressure is
applied to the placenta in a direction from the periphery to the centre of the
placenta. Alternatively, or in addition, the pressure may be applied to the
umbilical cord in a direction from the maternal end to the fetal end.

The present invention provides a device for extracting and/or collecting
biological fluid from a delivered placenta and/or umbilical cord, the device
comprising: a compartment to contain and/or support the placenta and/or
umbilical cord; and a fluid collection means and the compartment may be funnel
shaped.



umbilical cord in a direction fromthe maternal end to
the fetal end. The present invention provides a device
for extracting and/or collecting biological fluid
froma delivered placenta and/or unbilical cord, the
device conprising: a conpartnent to contain and/or
support the placenta and/or unbilical cord; and a
fluid collection neans and, the conpartnent nay be
funnel shaped. 4 The devfce further conprising a
pressure transmtting nmeans and a holding neans to
prevent slippage of the placenta and/or unbilica

cord. The pressure transmtting means conprises a
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vak 1 into at |east one blood vessel in the
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needle for insertion into at ieast one blood vessel in the umbilical cord and/or a
collection vessel which may have a pressure less than atmospheric pressure.

The device may further comprise means for applying vibration to the placenta
and/or umbilical cord using a vibrator and the compartment of the device may
be located higher than the fluid collection means.

The present invention also provides a system to extract and/or collect biological
fluid from a delivered placenta and/or umbilical cord, the system comprising an
extraction and/or collection device described in the paragraphs above and a
control means. The control means comprises at least one computing device
with control software; and at least one electromechanical device for controlling
inlet air into a pressure application lid. The control means further may further
comprise at least one electromechanical device for sensing air pressure within

the pressure application lid and/or at least one electromechanical device for



The present invention also provides a systemto
extract and/or collect biological fluid froma
del i vered placenta and/or unbilical cord, the system
conprising an extraction and/or collection device
descri bed in the paragraphs above and a contro
nmeans. The control neans conprises at |east one
conmputing device wth control software; and at | east
one el ectronechani cal devi e for controlling inlet
air into a pressure application |id. The control neans
further may further conprise at |east one
el ectronechani cal device for sensing air pressure
releasing pressuee pmths'stheepr@ppluremphoatlon td.ahhe epntsel mears may
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softwyre ey hiaes anmmmas@xtebtdreast one control neans for a
vi brator and the control software may have an open
architecture. Brief description of the figures Figure
1is arepresentation of the blood collection unit in
fluid conmunication wth a controller. Figure 2 is a

Brighdesaiptior of thenfijureer specti ve vi ew of the bl ood
collection unit. Figure 3 is a representation of the
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Figure 4 is a partial sectional perspective and exploded view of the blood
collection unit of Figure 2.

Figure 5 is a perspective view of the placenta tray with its lid removed.
Figure 6A is a perspective view of the placenta tray umbilical cord positioner.

Figure 6B is a diagrammatic view of a placenta and the umbilical cord positioner
and wrapper. '

Figure 7 is a perspective representation of the tray with its lid removed but with
a cover or pressure pad located over the interior cavity of the tray.

"Figure 8 is a schematic drawing of the umbilical cord blood collection apparatus
including the blood collection unit as shown in Figure 1=

Figure 9 is a partial perspective view of a pressure pad.

Figure 10 is another perspective view of Figure 9.



a cover or pressure pad | ocated over the interior
cavity of the tray. Figure 8 is a schematic draw ng of
the unmbilical cord blood collection apparatus

i ncluding the blood collection unit as shown in Figure
1, Figure 9 is a partial perspective view of a
pressure pad. Figure 10 is another perspective view
of Figure 9. 6 Figure 11 ghoms a user interface for
the control system Figure“12 is a sectional view

t hrough the pressure pad show ng the preferred
variation in thickness across the dianeter of the

pressure pad wherein the thicker part of the pressure
F'QP@g?bﬁh?‘gS Bruser derfage fonthectaniighP¥st@Mee of the pad.
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A placenta when separated or delivered from the mother, has a maternal side
which was attached to the mother and a fetal side, which is the side of the
umbilical cord attached to the baby. Similarly, when an umbilical cord is
detached or cut from the placenta, the umbilical cord has a maternal end which
is the end nearest the placenta and a fetal end, which is the end nearest the
baby.

Under the present invention, the organ (in this exampie, the placenta and/or
umbilical cord) is contained and/or supported and may be further secured or
held to prevent slippage. Pressure may then be applied to the placenta in a
direction from the maternal side of'the placenta to the fetal side of the placenta
to push blood out of the umbilical cord. This is in contrast to the methods of the
prior art where the blood is either extracted by with vacuum force (eg with a
syringe) alone or drained by gravity alone. In some embodiments of the
invention, the placenta may be placed in a position such that the maternal
surface is uppermost and the umbilical cord is below and at the centre of the



direction fromthe maternal side of the placenta to
the fetal side of the placenta to push bl ood out of
the unbilical cord. This is in contrast to the nethods
of the prior -art where the blood is either extracted
by with vacuumforce (eg with a syringe) alone or
drained by gravity alone. In sone enbodi nents of the
i nvention, the placenta may be placed in a position
such that the maternal sufface is uppernost and the
unbi lical cord is below and at the centre of the 7
pl acenta. In such a position, pressure is applied in a
direction fromthe periphery of the placenta to the
placentar ko ssichtaheosition: erassure is appligd ima dirgplion tem the paripery
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system 1 ncorporating the device or apparatus of the
present invention and utilizing the nethod of the
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A preferred embodiment of the present invention is an automated system
incorporating the device or apparatus of the present invention and utilizing the
method of the present invention.



air-tight chanber with a controlled and distributed
pneumatic pressure application system forned from

the first chanber and a pressure application Ilid, an
adj ustabl e and integrated vibratory structure, and an
open-architecture software control systemfulfilling

the functionalities of the overall system The
Components Pl acenta tray and unbilical cord positioner
or conpartnent The placent tray 1 is preferably a
nodul ar slightly-reverse sloping (cone- shaped)
conponent, that is, the centre of the cone is |ower
than the periphery of the cone. It forns part of the
Theyeetied( @nbodimenl jnaudasnthesfoliewiagl fpus opmery components: a
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lid | s RRustARe emdeihRigiated Wibratory struoture darity an gpemsarichitecture
unbi lical cord pasitioner

pOs. 3. The venturi sfr%géure
sotywaresantiol sygtemdkillipg dhe funsienaliesohie; overall $¥8eBi ood
col l ection neans. The placenta can be wapped in a

ThefGREdNehts prior to being placed in the tray to reduce
the possibility of contam nation. The wunbilical cord

positioner 3 is preferably walled wth di sposabl e
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wal l ed with a di sposabl e absorbent material to allow
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allows for the device to be ept cl eaner than shoul
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Figal?rséoégio?%\et Pu%n%ll-gf?éjped element which is formed by a plastic umbilical
cord positioner 3. The venturi structure and umbilical cord positioner form part
of the blood collection means. The placenta can be wrapped in a wrapper 4
prior to being placed in the tray to reduce the possibility of contamination. The
umbilical cord positioner 3-is preferably walled with a disposable absorbent. The
umbilical positioner includes or is walled with a dispoéable absorbent material to
allow for any fluids running from the placenta onto the umbilical cord positioner,
'to be absorbed rather than having these fluids flow onto other parts of and
through the venturi. The absorbent material therefore allows for the device to be
kept cleaner than should there not have been any absorbent material provided.
The positioner acts as a mechanical filter against contaminated blood from the
surfaces of the placenta dripping through the venturi by the absorbent material
absorbing the blood. '



9 A variable thickness silicone pressure pad 7 with
an integral sealing ring 8 serves as a pressure
transmtting neans and in the preferred enbodi nent,
al so serves as holding neans to prevent slippage of
the placenta. The pad can be snapped into position
above the maternal side of the placenta to capture the
placenta in the placenta tray. This pad fulfils a
three-fold function. It sePves to keep the slippery
pl acenta in place, air-seals the gap between the
pressure application lid 9 and the placenta tray base
10, and its deliberate varyin t hi ckness design w |
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Pneumatic pressure application system

The pneumatic pressure application system comprises of a pressure application
lid 9 which is connected by snapping or securing onio the placenta tray 1.
Together with the placenta tray 1 and positioner 3, they form an air-tight
chamber 13. The sealing ring 8 which is an integral part of the pressure pad 7 is
used to eliminate air-leakage. The lid 9 houses three interfaces to standard air
tubings. One interface 14 is connected to an air tubing via a servo valve from a
compressed air source which can be an air cylinder or an air line connected to
an air compressor (not shown). The second interface 15 is connected to a
pressure sensor inside the box 17 to yield chamber pressure measurements
and to complete the control loop. The actual chamber pressure can be varied to
follow a desired profile by manipulating direcﬂy the valve opening via a pressure

controller. In this way, a massaging action is delivered to the placenta to induce



an air conpressor (not shown). The second interface 15
is connected to a pressure sensor inside the box 17
to yield chanber pressure neasurenents and to
conpl ete the control |oop. The actual chanber pressure
can be varied to follow a desired profile by
mani pul ating directly the val ve opening via a pressure
controller. In this way, a nmassaging action is
delivered to the placenta 1% induce 10 a faster and
snoot her flow of blood fromthe placenta. The third
interface 16 is connected to a vacuum punp to speed
up the exhaust Frocess to equilibrate _the air )
a fastes gud smepthaidlovhaitleed fiomthe: plaepar The phiekiigreace 16 is
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anfiups 8tNiBraabAfd hdjBstabfd W8 @dvibrafioR c6RbIled! ensures the
pressure is precisely controlled to track desired

rofiles. Al arm and saf et% features can be inpl enent ed

P
Ones-greNifRaing sofware RaniRSYpleBsure wit hin accept abl e
threshol ds. The user interface to operate the system

ThieSin®igfaed il §ystérnas Bhown in Figure 8 in'schematic diagram form. An
open-architecture software control system fulfils the overall functions of the
system. It can be programmed to give different chamber pressure profiles.
Closed- loop control ensures the pressure is precisely controlled to track
desired profiles. Alarm and safety features can be implemented to maintain the
chamber pressure within acceptable thresholds. The user interface to operate
the system is shown in Figure 11.

Test Results

The apparatus has been tested on six delivered placentas. The average total
volume of UCB collected was 58.25ml. The device was also tested for
incremental improvement. It was applied after the syringe-assisted collection
procedure is exhausted. The average device yield over syringe-assisted
collection was 28.6%, representing the incremental volume over total volume
collected.



Test Results The apparatus has been tested on six
delivered placentas. The average total volune of UCB
coll ected was 58.25mL. The device was al so tested for
increnental inprovenment. It was applied after the
syringe-assisted collection procedure is exhausted.
The average device yield over syringe-assisted

col | ection was 28. 6% reprﬁ enting t he increnental

vol ume over total volune ol lected. 11 Further
Advant ages These four primary conponents are nodul ar
in nature so that each can be nodified or replaced,

ot her conponents remain in use. This feature
Fufvtwg lﬁcﬁ\(aﬁ%gﬁsr epeat ed operations using the same device.

Col l ectively, the four conponents form an

Thése §bUropriTRaRABbIBBbn@RB airat redual ¢ naturabdce the each can be
mani pul ate the placenta via a conbinatjon of
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placenta to a collection tube. In addition
compgneaoine anselogiramesagniodl apnasaius which isi afle te manjpulate
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invention 1s not limted to such rraterlals and t hat
pressigdlisathenpenantsig minigiserontamingtion by pethogeas. While some

ma(?%r‘r?%% ﬂgﬁr?sls)@lveﬂp%ro%gt%ﬁ;: cgﬁﬁ%ﬁteﬁtfs ?égelréé lh@sggsfegﬁsfbr the
prasstegithamber, thex personeskilieddn e aniewrﬂmmbeecuate that the present
invention is not limited to such materials and that other materials may also be
suitable for use. Accordingly, appropriaté means of steril'ising these components
(eg by gamma or ultra-violet light irradiation, exposure to ethylene- oxide,

chemical disinfectants or steam autoclaving) can be used.

The foregoing description of the preferred embodiment of the invention has
been presented for purposes of illustration and description. It is not intended to
be exhaustive or to limit the invention to the precise forms disclosed, since
many modifications or variations thereof are possible in the light of the above
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in
order best to explain the principles of the invention and its practical application,
thereby to enable others skilled in the art to utilise the invention in various
embodiments and with various modifications as are suited to the particular use
contemplated thereof. It is intended that the scope of the invention be defined



chem cal disinfectants or steam autoclaving) can be
used. The foregoing description of the preferred
enbodi ment of the invention has been presented for
purposes of illustration and description. It is not
intended to be exhaustive or to limt the invention
to the precise.forns disclosed, since nmany
nodi fi cations or varlatloq t hereof are possible in
the light of the above teédaching. Al such

nodi fications and variations are within the scope of
the invention. The enbodi nents descri bed herein were
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and with various nodjfications as are suited to
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The system may be as simple or as sophisticated as the user desires. For
example, the invention may be practised with only one manually controlled air
inlet. Similarly the vibrator may be manually switched on and the air in the
pfessure application lid equilibrated with atmospheric air with a manually
operated release valve. The invention is thus modular with the capability of
‘being upgraded with components for éutomation or downgraded to simpler
components as desired.

The person skilled in the art will appreciate that the preferred embodiment of
one aspect of the present invention is a device for extracting and collecting



is then placed at the top of the trough and is then
rolled by hand, or is allowed to roll slowy and
evenly by itself down the trough, exerting pressure on
the wunbilical cord fromthe maternal end to the feta
end and extracting the blood in the blood vessels of
the unmbilical cord and the blood is collected by the
col l ection neans. The systgm nay be as sinple or as
sophi sticated as the user desires. For exanple, the
i nvention may be practised with only one manual ly
controlled air inlet. Simlarly the vibrator may be
ual |y MAtCh d on and the air in the  pressure
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(preferably gas) pressure differential between the
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pressure to encourage t spl acenent of fluid

carried by said pI acenta towards the unmbilical cord,
The gomresimeait ofdhe deviee irflidpsa treydike regine kyuwhish (directly or

mo?‘@@f;}f)%l oMt Bars ?des%ﬁehgb Qﬁ‘l)a @%hg?rf%\?vam %?ﬂey(wg‘hgal

'y 1n a seal manner
congeiptaxdend (@ saidxutlet opehingdThé campartfrient thaydeer preesurized.
said placenta to at least in part displace fromsaid

A RSB EFBank 9 provided in a lidding like manner to said tray like region
to define said compartment. The device may have a pressure cap is able to
locate over said flexible membrane in a manner to establish diaphragm pump
like relationship with said compartment, the pressure cap forming a
pressurisable enclosure to the opposite side of said flexible membrane to said

tray side of said flexible membrane. The pressure cap may be rigid. The tray
may be rigid.

The person skilled in the art will aiso appreciate that the preferred embodiment
of another aspect of the present invention is UCB collection system for
éollection of blood from a delivered placenta, including (a) means for placenta
and umbilical cord placement, (b) means for air-sealant and holding the
placenta in place, (c) means for the application of a uniform and distributed

pneumatic air pressure.across the maternal surface of the placenta according to



external to the conpartnent collection of said fluid.
The conpartnent of the device includes a tray |ike
region by which (directly or indirectly) said

pl acenta can be supported in a nmanner to allow said
unbilical cord to extent to said outlet opening. The
conpartnment may be pressurized. A flexible nenbrane is
provided in a lidding |ike manner to said tray like
region to define said conffartnent. The device may
have a pressure cap is able to |ocate over said
flexi ble nenbrane in a manner to establish diaphragm
pump |ike relationship with said conpartnent
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sal The pressure cap may
be rigid. The tray nmay be rigid. The person skilled
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and unbilical cord placenent, (b) neans for
POt . seal ant and hol ding the placenta in place, (¢c)
nmeans for the application of a uniformand distributed
Thpnmmuai iatsoaacts mseaéwré mechamécal ffilter agaleshabnisunmaeé higod
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system The placenta placenent nmeans of the systemis
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unbilical cord to a collection ‘?m nt . The vent

thahelsling: means seaimihe Ak Qhamaes keens: ke plggerta:n position and
eveRR! aigtitk&d pheBRfitic pressure on the placenta from the periphery

towards the umbilical cord at the centre. The pneumatic pressure application
means comprises of an air-tight chamber into which air from a compressed air
source is able to be admitted in a controlled manner, thus inducing a pneumatic
pressure on the pressure pad. .

The vibration generation means of the system comprises of a vibrator attached
to a structure holding or supporting (a) and (b) and (c), to induce a high
frequency vibration therein, thus keeping placenta in a natural positioning and
reducing bottlenecks and clots to blood flow.

The control means of the system comprises an open-architecture software
control system which generates desired pressure profiles, controls the chamber
pressures to track these profiles precisely and which may provide alarm and
relief measures.



fromthe surface of the placenta. The air-seal ant and
pl acenta hol ding neans conprises of a silicone
pressure pad preferably of a varying thickness Under
the system of the present invention, the air seal ant
and pl acenta holding neans has an integral sealing
ring snapped into position above the placenta, the
hol di ng nmeans seal s the aL&bchanber, keeps the

pl acenta in position and enly distributes pneumatic
pressure on the placenta fromthe periphery towards
the unbilical cord at the centre. The pneunatic

ressure application means conprises of an air-tight
ELE&@@&%& into which air froma conpressed air source
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5160Npri ses an open-architecture software contro
system whi ch generates desired pressure profiles,
controls the chanber pressures to track these
profiles precisely and which may provide al arm and
relief neasures. 15 References Bertolini F., Lazzari
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510. 16 Cdains 1 A nethod of extracting and/or
collecting biological fluid froma delivered pl acenta
and/or unbilical cord, the nethod conprising the steps

of: - providing a delivered placenta and/or unbilica
cord; - placing the placenta and/or unbilical cord in
a conpartment of a device; -1Sconnecting the unbilical

cord to a collection neans; and - applying a
cepd rolled pressure to a pressure application lid
—connectable to the conpartnment, the pressure
1 appl j cation rJ i d corgri Si ng%at least one inlet .

i nt & MY efoexdragiings ang/er cligriing, biglpgicalafifid fRm a delivered placenta
| Nt edrldée @nibdical i@ IR FritiBRUGMpriding td stbgast one |
outlet interface, HherebY extractln% and/ or collecting
the bi ol dYP¥LINgA qglivered plaggpta 2pEREHMRNERGTdg to cl ai m
1, wherei mactivhgéthéwa?dé@ﬁf ahd/dreimbiREROrS & él{:?_hﬁérﬁrﬁérﬂ of a device;
transmttin a the pressure transmtting neans
conpri si 'ncémgegﬁ’@gﬁ%f’@b@ﬁ% Coﬁgt\‘?iwﬁlﬁgvﬁr’?%ség”d
t hi cknes—sapp&ing’l’b&:oﬁ’eblﬁlwdi(ramm‘ i agrdssurd appicationvidedoBhéctable to
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t he pressure .at. the edges than at the .
ot PR e PrerSLEBhicigh I cfintine ahRasf el gt interface
wheteapredsareps@ssa) rat lgest oha itafado ublacpresane guags Wntl ag &ast one
to i r r.inward side across the, di aneter , of
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of clains 2 to 4, wherein the pressure pad conprises
an i ' ing. .6..Th t hod rding to
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f 1 vittensmiitting oeens, the Tiresswed rensraitiogrrdéars tamprigingoé préssure pad
Pr GG % vahidhiBiniciMigt el n the placing is

_ 3. The method according to claim 2, wherein the pressure pad is thicker at the edges

than at the centre.

4, The method according to claim 2 or claim 3, wherein the pressure pad has a double
concave surface to its downward or inward side across the diameter of the pressure

pad.

5. The method according to any one of claims 2 to 4, wherein the pressure pad

comprises an integral sealing ring.

6. The method according to any of the preceding claims, wherein the biological fluid is
blood.
7., The method according to any of the preceding claims, wherein the placing is

followed by holding the placenta or umbilical cord to prevent slippage.

8. The method according to any of the preceding claims, wherein the method further

comprises applying vibration to the placenta and/or umbilical cord.



foll owed by holding the placenta or unbilical cord to

prevent slippage. 8. The nethod according to any of

the preceding clainms, wherein the nethod further

conpri ses applying V|brat|on to the placenta and/ or

unbilical cord. 17 9. The nethod according to any one

of the preceding clains, mher§'n t he appl ying pressure

is achi eved by neans of fluid %ressure. 10. The rmet hod
according to claim9, wherein the fluid pressure is a

liquid or a gas pressure. 11. A device for extracting
and/gr coIIectlng bIO|O ical fluid froma delivered

%l aceht NeRRACOTYiRG 19 ABRIONE & dhe PresediagGkaims, wherein the applying
CONPpleSsuTe is achieveabp MdameIaf flie pfe@st@ai n and/ or support '
the placenta and/or unbilical cord; - a pressure

application lid connectable to the conpartnent, the

10r es Jue anethpd lacedrting no |ciaiim @) Wversin ftge ﬂdildkﬁ@ébhré)&ea liquid or a gas
inlet interface to a pressure source, | east one

i nl e %3 face to a pressure gauge, and at |east one
outlet interface; and - a biological fluid collection

G g I -,

devi @ed/acumbdicm@otdatmal mvmmmmmleg ein the pressure

transmitti 0
devi ce accagcgadl ngtﬂfe %%Eé'igﬁd@h@lp g?ﬁﬂ{er%g%%éasgrlﬂ/%r ngtahcal cord;
conpri ses amréssuregagdiicatmalid ngnnectagle 5Sthe Tdoenhetwient the pressure

accog Il@g’n oll J:&h;msi]r‘% Is?_%sg’oam&%@rfgpeegfﬁgr%%gigansyource, at least

varil-a ness evi ce accor
one @fe @Ieéinwfaps to & PIESUKHGaUGE randHAS iqnsbeup@lep derfase; and

JLhi cker afyblgeadgesdibapaphede centre. 17 The

devi ce accor g to, any one clains 13 to 16,
wherein the pressure pad has a

12. The device according to claim 11, further comprising a pressure transmiﬁing
means.

13.  The device according to ciaim 12, wherein the pressure transmitting means

comprises a pressure pad.

14. "The device according to claim 13, wherein the pressure pad comprises an integral

sealing ring.
15.  The device according to claim 13 or 14, wherein the pad has variable thickness.

16.  The device according to any one of claims 13 to 15, wherein the pressure pad is
thicker at the edges than at the centre.

17.  The device according to any one of claims' 13 to 16, wherein the pressure pad has a
double concave surface to its downward or inward side across the diameter of the

pressure pad.



doubl e concave surface to its downward or inward side
across the dianeter of the pressure pad. 18 18. The
devi ce according to any one of clainms 11 to 17,
wherein the pressure source is a gas or liquid
source. 19. The device according to any one of clains
11 to 18, wherein the at Ieast1 one outlet interface
is connected to a vacuum punp. ®0. The device
according to any one of clainms 11 to 19, wherein the
f8.ui dTleoti¢vemt acordingearmy ore oh EBinsP TP 578 WhEAIM {HeWRbssure source is
cord Qggé&jl%ﬂedrs 218. The device according to any one
of clarms 1T Lo 25 wherein the fluid collection
means further conprises a venturi. 22. The device
cori ta claim 21, whereiin the venturi further
%mrf@%@e@%saocf §réj?1r1{92t°rﬁ§'?' &Pp & clasms 11\I/'F?e1%lé‘(he&é'“ the at least one outlet
accorigierfgce is canyeaterttoof vaduainmndgl to 22, further
conprising neans for applying vibration to the
| acenta and/or unbilical cord. 24. The device
cor Hiengevies ataerdin®®) amheneion ctaires rmeans!of wheadPE MOd collection
Vi br atyj ' ' t . device for extracting
and/ gbé%%Ingf&ét?icﬁypE%o %é?"(':a?c?rﬁﬂoal\{'??%m'a del i vered
pl acenta and/or unbilical cord, the device
ZONPrd §ice AP ' d/ or support. _
t he pl acg%tlcae 21(%8/ or ﬁ!ﬂ%ﬁﬁfp@%}o%%gﬁ%% o ZZ%pr'gEﬁ'ﬂ E'l% fuid collection
t r anSREANSi WP ancamerisesrreyaityri.t he pressure transmitting
means conprises is a pressure pad, the pressure pad

Vi a variable thickness; and - a biological fluid
Il e iQﬁYICﬁ@gﬁgr_dmg to claim 21, wherein the venturi further comprises absorbent
material.

23. The device according to any one of claims 11 to 22, further comprising means for
applying vibration to the placenta and/or umbilical cord.

24. The device according to claim 23, wherein the means for applying vibration is a
vibrator. '

25. A device for extracting and/or collecting biological fluid from a delivered placenta
and/or umbilical cord, the device comprising:
- @ compartment to contain and/or support the placenta and/or umbilical -
cord;
- a pressure transmitting means, wherein the pressure transmitting means
comprises is a pressure pad, the pressure pad having a variable
thickness; and

- a biological fluid collection means.

26.  The device according to claim 25, wheréin the pressure pad is thicker at the edges
than at the centre.



26. The device according to claim25, wherein the
pressure pad is thicker at the edges than at the

centre. 19 27. The device according to claim 25 or
clai m 26, wherein the pressure pad has a doubl e

concave surface to its downward or inward side across

the dianeter.of the pressur® pad. 28. The device

according to any one of claims 25 to 27, wherein the
pressure pad conprises an |ntegral sealing ring

210 siRg Qﬁ’{"f%%%rﬁ'ﬁeﬂf’%?“oﬁ b [C|2ER t26p eEyn prqsawa pad has-a
f r (uBled@htMRY KaRE A6 RE UBWAREYACST inWar dide 8dro§Pihd, didriéer of the
system conpri sing: an extraction and/or collection
deJ¥%§“5Hgg¥dlng to any one of clainms 11 to 24, and.

a pressure control neans 30. The system according to
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C Ordofrpris &AM Wesgea| saakihg-nr@t | east one el ectronechani cal
device for controlling inlet air into a pressure
application lid, the pressure application lid
29 comeygdtarhlie ek’macttf&nddmrqo&edl ioistdigicaB fluid Fheen aydeiesred placenta and/or
accor 29 aor .claim 30, wherein the
pre tﬂw ﬂxﬁ%ﬁﬁ%ﬁygwans”mpmn9her conprising at |east
one eI eam egnadtion ancialr apéedtioe device senwiding taiany pmes wtams 11 to
Wi t [81 he pressure application lid. 32. The system
according of any one of clainms 29 to 31, wherein the
pr essur e pegsstiregtontrobaagnd. ur t her conpri sing at | east
one el ectronechani cal device for releasing pressure
within the pressure application Iid. 33. The system
30ac corediyatgm accardingiteciaiim 28, ahateinihetnressare népeheansromprises:

pressur eaﬁ@é‘étro% cofffpititg Eé{f&e'\ﬂh GBI dotwats; 3ha! east
r

one control means a Vi br
- at least one electromechanical dewce for controlling inlet air into a pressure

application lid, the pressure application lid connectable to the compartment.

31.  The system according to ciaim 29 or claim 30, wherein the pressure control means
further comprising at least one electromechanical device for sensing air pressure

within the pressure appli'cation lid.

32.  The system according of any one of claims 29 to 31, wherein the pressure control
means further comprising at least one electromechanical device for releasing

pressure within the pressure applicétion fid.

33.  The system according to any one of claims 29 to 32, wherein the pressure control

means further comprising at least one control means for-a vibrator.

34. A method of extracting and/or coilecting biological fluid from a delivered placenta
" and/or umbilical cord, the method comprising:

- providing a delivered placenta and/or umbitical cord; and



34. A nethod of extracting and/or collecting

bi ol ogical fluid froma delivered placenta and/or

unmbi lical cord, the nethod conprising: providing a

del i vered pl acenta and/or unbilical cord; and 20

appl yi ng pressure by using pressure transmtting neans

and vi bration by wusing nmeans Zoor applying vibration

to the placenta and/or unbilical cord, thereby

extracting and/or coIIectlnq the biological fluid. 35.

The net hod 5‘888‘.“8.%@35{1@ Ry UFing BUESS\RdTABRMItingemaw}s gichygbration by

of vi brati onsiagmxdnses: adiﬁi,iﬂﬂj ﬂGratnBﬁ t@kl%cﬁaéé?]téigﬁd/&r um%:lical cord,
unbi | i cal position.

card | i ned

devi ce for gg&r?%'c?’ﬁ?ﬁ‘@t'%%@rr Ce'befqt'ﬁ%fﬂen@C"Bg'B@'é'@idcaI
fluid froma delivered placenta and/or unbilica

rd, h ice conprising; - artment to
%ont a ;e rﬁﬁ@'?% acgfﬁgﬁ’gf iﬁﬁ'@g Bﬁ'a\ﬁlgﬁrte dPRAYIRGST Ivibgagion comprises
cor d;keepiag fneqdanenta dndanSMcin@ rdred RaturallRindRadSosBbn.
applying vibration; and a fluid collection neans. 37.
The device according to claim36, wherein the neans
$or dpgeytentyrexiractingamdics calleofingriadiogical 3Bid ffhve Llesiverd placenta

accory ﬂHBgu%BmgAI%E ﬁ\% o%(ncg c%‘m"}.g’;Z wherein the means

for a sesgkeeplng the pl acenta

and/ or un‘ol Blmpactmedt tn cwtalatandécbrl suppbriche padenta and/or umbilical .
position. 39,4A systemfor extracting and/or

collecting biological fluid froma delivered placenta

and/ or unbi PiPEgaSUEDransmMittieg g8t M conpri si ng an

extraction gpgdLL f&qggg,ﬁ.g \ﬁﬂat%%vbﬁc? according to any
n

one of clains 36 to a pressure control neans.
40. A pressaiflidgalieqtion meaapsmi tting pressure to a
del i vered placenta and/or unbili cal

37.  The device according to claim 36, wherein the means for applying vibration is a
vibrator.

38. = The device according to claim 36 or claim 37, wherein the means for applying

vibration comprises keeping the placenta and/or umbilical cord in a naturally
inclined position.

39. A system for extracting and/or collecting biological fiuid from a delivered placenta
and/or umbilical cord, the system comprising an extraction and/or collection device

according to any one of claims 36 to 38, and a pressure control means.

40. A pressure pad for transmitting pressure to a delivered placenta and/or umbiiical
cord, wherein the pressure pad has a variable thickness.

41.  The pressure pad according claims 40, wherein the pressure péd is thicker at the
edges than at the centre.



cord, wherein the pressure pad has a variable
t hi ckness. 41. The pressure pad accordi ng clains 40,
wherein the pressure pad is thicker at the edges than
at the centre. 21 42. The pressure pad according to
claim40 or 41, wherein the pressure pad has a .doubl e
concave surface to its downwarkd or i nward side across
the diameter of the pressure pad. 43. A systemto
extract and/or collect biological fluid froma
el TP PEFSHICaR#h eaCUABn P Claifind Pe4ll. wheiin thRerresayrened has a

COMBbiLIsié BERCaRE sBfhER S OToWHIH@lor Fldr@ %de%r g\fﬁté:@lameter of the
according to any one of clainms 25 to 8,

pr eSEFPWEPSAt rol neans. 44. The systen1accord|ng to
cl ai m 43, mhereln the pressure control neans
- | east one conputing device with

ri ses
4%0%%1“9%%‘% ’W&iaét ang{gr coliept piglgeicalohid Epwca Agivetadamiaceaka and/or
devlumnmrcomlomef@s{dnmaom@is@tg air : nto a prleszure
application Ii ssure application Ii
connect & %’d’tafig‘{’rh @SE‘ﬁ‘ikefqPé’n?e 1Gp5acop ”%?’s?%?”e of claims 25 to
acc@8aindg to claim43 or claimd44, wherein the
pressure control further conprising at |east
A megg

one el et PGRELRE Vice for sensing air pressure
‘within the pressure application lid. 46. The system

f 5
A e JE B R OB e Rl F R st S SOt miagy Somprises:
one el ectatmastbencoabutingedee With cortrad asfitwrye; grdessur e

Wi thin thg lé’ars?éﬁéjElgct?ﬁgééq%ﬁ%élo&xge%r cj: trol\-lll\—ﬁé‘nzéf ﬁlrﬂrhn%a pressure

according to an
pr e gpplicatiarolit, tf@l pressam spfilicatidndid coongetalsie tgthatcompagment.
one control neans for a vibrator.
45.  The system according to claim 43 or claim 44, wherein the pressure control means
further comprising at least one electromechanical device for sensing air pressure

within the pressure application lid.

46.  The system according of any one of claims 43 to 45, wherein the pressure control
means further comprising at least one electromechanical device for releasing

pressure within the pressure application lid.

47.  The system according to any one of claims 43 to 46, wherein the pressure control

means further comprising at least one control means for a vibrator.



