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(57) Abstract

Centrifugal batch separation of blood in a closed collapsible container (10) is carried out by placing the container in
a rigid casing (20) in which the container is divided into two or more sections (10A, 10B, 10C) in that the casing constricts
the container at one or more predetermined positions between the ends of the container. The casing with the container
therein is then centrifuged, a gap-like passage between the container sections permitting rearrangement of the contents of
the container so that each section will accommodate a blood fraction. After the centrifugation the fractions are isolated
from each other. The volume of the cavity within the casing accommodating the radially outermost container section is .
matched with the hematocrit and the total blood volume by means of filler bodies (26).
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Method and apparatus for centrifugal batch separation of

blood
This invention relates to centrifugal -separation of

bloodytnamely, centrifugal batch separation of blood in a
closed collapsible blood container and subsequent isola-
tion of the centrifugally’formed fractions.

The presently predominant technique for centrifugal
batch separation of blood comprises use of a collapsible
main container holding whole blood to be separated and one
or more initially empty auxiliary containers connected
with the main container through flexible conduits.

In the most straightforward case, the blood is sepa-
rated into a heavier fraction comprising the main portion
of the erythrocytes (the red blcod cells) of the batch of
blood confined in the main container, and a lighter frac-
tion mainly consisting of plasma. A single auxiliary con-
tainer is used in this case. When the centrifugation is to
be carried out, the filled main container and the auxili-
ary container are placed in a centrifuge in which the
container assembly is centrifuged until the blood has been
separated into the two fractions. Then the containers are
carefully removed from the centrifuge and the plasma frac-
tion is transferred to the auxiliarv container through the
connecting conduit by subjecting the main container to an
exterior pressure.

Other cases may comprise separation of the blood into
additional fractions, such as a fraction constituting the
so-called buffy-coat, which includes the main portion of
the platelets and is of a density lower than that of the
erythrocyte fraction but highe. than that of the plasma
fraction. Consequently, upon completed centrifugation, the
buffy-coat fraction, which amounts to a very small portion,
one percent or so, of the total blood volume, is positioned
between the plasma fraction and the erythrocyte fraction
in the container. For the buffy-coat fraction a second
auxiliary container is used into which that fraction is
squeezed after the plasma fraction has been transferred to
the first'auxiliary container and the connecting conduit

of the latter has been closed.
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In actual practice it is very difficult or indeed
impossible after the centrifugation to prevent intermixing
of the fractions before the transfer into. the auxiliary
container or containers. When the container assembly is

5 being lifted from the centrifuge and the main container is
subjected to exterior pressure during the handling, its
shape is unavoidably altered so that undesired flow within
the fractions and shifting of portions of the fractions in
one direction or other within the container take place,

10 resulting in indistinct separation of the fractions. Con-
sequently, each fraction is more or less contaminated with
portions of the adjoining fraction.

Also known, but not applied in actual practice, in
connection with centrifugal batch separation is a technique

15 involving use of a single elongated blood container which
is filled with a predetermined quantity of blood and then
placed in a centrifuge rotor and centrifuged until the
blood has been divided into two or more fractions.

In order to isolate the various fractions in the con-

20 tainer from each other upon completion of the centrifuga-
tion, the blood container is pinched in the region of the
interface of adjoining fractions, and it is also known to
render the isolation achieved through the pinching perma-
nent by welding the container walls together at the pinched

25 region or regions. Then the blood container nay be severed
at the welded region or regions so that separate container
sections containing different fractions are obtained.

In this case it is also virtually impossible to avoid
intermixing of the fractions before they have been isolated

30 from each other by pinching and, as the case may be, weld-
ing the container walls, because the handling during the
removal of the container from the centrifuge and the pinch-
ing unavoidably result in flow within the fractions and
displacement of the fractions within the container.

35 An object of the invention is to make it possible in a
simple way to isolate the fractions from each other with a
minimum of intermixing of adjoining portions of the centri-
fugally formed fractions. To this end, the separation is

carried out in accordance with the independent claim and ____
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using the device defined in the collateral claim.

Among the characterising features of the invention is
that the closing of the passages between the container
compartments is effected while the container is in the
casing, preferably while the blood is still subjected to a
certain centrifugal force, and without substantial altera-
tion of the shape of the container. To this end, already
before the centrifugation is carried out the container is
constricted at the regions where the interfaces of the
fractions will be located, so that only a relatively small
movement of the container wa. 3 1is required for closing
the passages between adjoining container sections holding
different fractiocns.

In order that the closing operation aiming at isclating
the erythrocyte fracticn, i.e., the fraction that cccupies
the radially outermost position in the centrifuge, from
the inwardly next adjacent fraction, may always be efrected
exactly at the desired position, at the interface of the
fractions, even if the volume of the batch of blood confined
in the container and the hematocrit of the blood (the
ratio of the erythrocyte volume to the total volume) varies
from batch to batch, the total volume and the hematocrit
of each batch is determined before the centrifugation is
carried out, whereupon, if necessaryv, the volumetric capaci-
ty of the container section intended for'receiving the
erythrocyte fraction is adjusted according to the product
of the hematocrit and the total volume. The adjustment of
the volumetric capacity is effected such that the clcsing
is always effected at the same position on all containers.

The invention is described in greater detail herein-
after with reference to the accompanving drawings.

FIG. 1 is a plan view of an empty blood container for
use in carrying out the method according to the invention;

FIG. 2 is a view in longitudinal section of the con-
tainer of FIG. 1 when filled with blood and inserted in a
cassette~like casing which in turn is inserted in a cup-
shaped receptacle forming part of a centrifuge rotor;

FIG. 3 shows a nomogram which may be used for the

selection of a filler bddy for adjusting the volumetrj
B
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capacity of the container section receiving the erythro—.
cyte fraction;

FIG. 4 shows an alternative embodiment in an illustra-
tion resembling FIG. 2;

FIG. 5 shows one of a pair of clamps forming part of
the embodiment shown in FIG. 4 and serving the purpose of
pinching the container;

FIG. 6 shows a further embodiment in an illustration
resembling FIG. 2;

FIG. 7 is a view in cross-section on line VII-VII of
the device shown in FIG. 6;

FIG. 8 is a plan view corresponding to FIG. 1 showing
the container used in FIGS. 6 and 7.

FIGS. 9 and 10 are illustrations resembling respective-~
ly FIGS. 6 and 7 of a modified shape of the cassette-like
casing.

The blood container 10 shown in FIG. 1 is made in
accordance with known techniques by welding together two
rectangular pieces of plastic film. Integrated with the
container are a number of flexible conduits for introduc-
ing blood and any additives (such as anticoagulant) and
for withdrawing blood components, namely, a filling conduit
12 through which blood is introduced into the container,
en erythrocyte conduit 13 through which the erythrocyte
fraction may be withdrawn, a plasma conduit 14 through
which the plasma fraction may be withdrawn, and a buffy-
coat conduit 15 through which the buffy-coat fraction may
be withdrawn.

In the condition shown in the figure, in which the
container is empty with the two film pieces in face-to-
face engagement throughout their length and width, the
intermediate portion of the container has a pair of "waists"
16 and 17 on opposite sides of the region where the buffy-
coat conduit 15 is connected. These waists are positioned
where after completed centrifugation the blood fractions
are isolated from each other. They also form a transition
between three sections 10A, 10B and 10C of the container,
Of these sections, the two outer or end sections 10A and
10C are of approximately the same size and intended to
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hold respectively the erythrocyte fraction and the plasma
fraction. The intermediate section 10B, which is intended
to hold the buffy-coat fraction, is very small compared
with the two other sections.

The container is intended to be filled with about 500
ml of blood and is dimensioned to be able to receive that
quantity of blood without becoming firmly expanded.

As shown in FIG. 1, the container is elongated, in
that its length is considerably greater than its width.
Upon filling, the width will be scmewhat reduced while the
length will remain substantially unchanged. When the con-
tainer is filled, each of the two outer sections A and C
is approximately square and its thickness is small compared
to its length and width.

Each end of the container 10 comprises a tab 18 formed
with a pair of mounting holes 19.

When the batch of blood introduced into the container

- 10 is to be separated, the container is inserted in the

flat cassette-like casing 20 shown diagrammatically in

FIG. 2 which is then inserted in a cup-shaped receptacle
21. This receptacle forms part of a centrifuge rotor, not
showﬁ, in which the receptacle is positioned eccentrically
and arranged such that during the centrifugation its longi-
tudinal axis or central plane includgs an angle with the
axis of rotation of the rotor.

The casing 20 is rigid so that it is capable of carry-
ing the forces resulting from the centrifugation without
undergoing substantial deformation. Essentially, the casing
comprises two halves 22 and 23 which can be coupled together
and which define between them a container receiving chamber
25 of the flat cross-sectional shape shown in FIG. 2. The
extension of the container receiving chamber transversely
of the plane of FIG. 2 is matched with the width of the
filled container 10. In its central region, the container
receiving chamber 25 has a pair of constrictions dividing
the chamber into three compartments 25A, 25B, 25C for
receiving respectively the container sections 10A, 10B and
10C.

When the container 10 is inserted in the casing an
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the two casing halves are joired together, Sﬁﬁsténtially
the entire surface of each container wall engages the
casing surface defining the container receiving chamber

25; only at the end of the casing positioned at the mouth

wm

of the receptacle 21 is there a regicn 25D where the con-

tainer wall is not firmly supported by the casing.

Within the compartment 25A of the container receiving
chamber 25 which is closest to the bottom of the receptacle
21, a‘portion of the casing wall engaging the container 10
10 is formed by a removable filler body 26. This filler body

26 is sized such that the volume accommodated in the compart-

ment 25A or, more precisely, in the container section 10a

received therein, as nearly as possible equals the combined
volume of the erythrocytes contained in the blood, that

15 is, the product of the hematocrit and the total volume of
the blood in the container. Thus, before the blood container
is placed in the casing, the volume and the hematocrit
must be determined and an appropriate filler body 26 posi-
tioned in the container receiving chamber of the casing.

20 The selection of the filler body may be made with the
help of the nomogram of FIG. 3 where the vertical axis
represents the hematocrit while the curves 26 represent
different volumes. The filler body best suited for the
occasion is the filler body marked on the horizontal axis

25 vertically below the intersection of the épplicable volume
curve and a horizontal line drawn from the determined
hematocrit on the vertical axis.

The volume of the compartment 25A of the container
receiving chamber 25 may also be adjusted in ways other

30 than by insertion of different filler bodies. For example,

a portion of a wall defining the compartment may be movable

and adjustable by means of an adjusting device on the

casing. Naturally, it is also possible to use casings of )

non-adjustable volume, the matching with the determined

35 Dblood volume being made by selection of a casing the com-

partment 25A of which is of the appropriate volume.

When the container 10 is inserted in the casing 20,
the holes 19 of the container tabs are engaged over a
number of pegs 22 secured to the casing half 22A. The
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conduits 12 to 15 and their connectors are engaged in
recesses in one or both of the casing halves.

As the casing halves are brought together with the
container 10 positioned in the container receiving chamber
25, the two opposed container walls are clamped together
across the width of the container at the waists 16 and 17.
This pinching or clamping takes place by the action of two
pressure bars 28 which are movably mounted in the casing
half 22 and urged by springs 30 toward a pair of statio-
nary backing bars 29 in the other casing half.

The pressure bars 28 and the backing bars 29, which in
the illustrated embodiment extend across the entire con-
tainer receiving chamber 25, are also adapted to serve as
welding or heat sealing jaws and to this end are provided
with electrical heaters, high frequency heating electrodes
or other suitable heat sealing means and associated termi-
nals 31 for a separate source of electrical energy. For
the sake of simplicity, these terminals are only symbolic-
ally shown in FIG. 2.

During the centrifugation the centrifugally produced
hydrostatic pressure within the container 10 causes a
slight displacement of the pressure bars 28 outwardly
against the spring loading. As a consequence, a gap ex-
tending across the width of the container and having a
width of one or a few millimetres will be formed at each
waist 16, 17 of the container, so that the three container
sections 10A, 10B, 10C are placed in open communication.
The contents of the container can thereby be rearranged to
form three main fractions, namely, an erythrocyte fraction
in the radially outermost container section 10A, a buffy-
coat fraction in the intermediaté container section 10B

and a plasma fraction in the radially innermost container

‘section 10C.

As the rotational speed of the centrifuge rotor is
reduced after the various fractions have been formed, the
springs 30 will again close the gaps between the container
sections when a predetermined speed controlled by, for
example, the spring force is reached. The resulting move-
ment of one of the container walls is very small and re-
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stricted to the region immediately adjacent the pressure
bars 28, so that the centrifugally produced separation of
the blood into fractions is disturbed very little.

After the centrifuge has stopped, the casing 20 is
removed from the receptacle 21, whereupon the terminals 31
are connected to a source of electrical energy for welding
or heat sealing together the opposed container walls at
the waists 16 and 17, so that the isclation of the frac-
tions from each other resulting from the pinching of the
container walls is made permanent. The container can then
be taken out of the casing and, if desired, cut off at the
waists so that each container section 10&, 10B, 10C forms
a separate container.

In the embodiment shown in FIG. 4 the three flat con-
tainer sections 10A, 10B and 10C are disposed in the casing
120 such that their general planes include an angle with
each other; in the figure the general planes A, B and C
are represented by phantom lires. The general planes A and
C of the container sections 10A and 10C are disposed such
that they include an angle of 30° - 60° with the direction
of the centrifugal force during the centrifugation, while
the general plane B of the container section 10B is oriented
substantially in the direction of the centrifugal force.

The angled position of the container sections 10A and 10C
reduces the requirement for space in the direction of the
centrifugal force so that a commercially available centri-
fuge having pivoted container receptacles can be used, and

at the same time the angle effect results in an efficient
fractionation. As a consequence of the disposition of the
container section 10B in the directiorn of the centrifugal
force, a great distance of separation in the container .
compartment is obtained.

As shown in FIG. 4 the casing 120 is formed by two
halves 122 and 123, which are joined at a hinge 135. The
container 10 is again secured to pegs 127 on the casing
half 122, but instead of pinching devices permanently
positioned in the casing there is a pair of pinch bars
136, 137 which are loosely inserted in recesses in the
casing halves 122 and 123. These pinch bars are positioned
BUREA4
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in the casing on opposite sides of the blood container 10
at the container waists 16 and 17 and extend across the
width of the container. They may be unbiassed or biassed
towards the container by resilient members. As in the
preceding embodiment, gap-like passages are opened between
the sections during the centrifugation, the opening of the

passages taking place under the action of the hydrostatic

’pressure. If the pinch bars are unbiassed, the passages

are closed upon completion of the centrifugation by apply-
ing clamping rings 138 over the ends of the pinch bars,
see FIG. 5.

At least in the embodiment shown in FIG. 2 the closing
of the passages, and consequently the isolation of the
fractions from each other, is effected while the centri-
fuge rotor is spinning, that is, while the centrifugal
force is still contributing to maintaining the separation
into fractions. However, it is within the scope of the
invention to effect the closing after the centrifuge rotor
has stopped and the casing has been removed. Thus, it is
not necessary before the container is taken out of the
casing to clamp or pinch opposed container walls until
they enéage each other. On the other hand, the closing has
to take place while the contairer is in the casing and
without the container walls undergoing large relative
movements. If the closing is nct eiffected automatically by
resilient pinching devices or in a similar way, the casing,
after it has been taken out of the centrifuge, may be
engaged with a suitable auxiliary device effecting the
closing before the casing is opened and the container is
taken out. .7

Preferably the various filler bodies 26, 126 for the
erythrocyte compartment of the container receiving chamber
25, 125 are dimensioned so that with proper selection  of
the filler body the interface between the erythrocyte
fraction and the buffy-coat fraction is always positioned
radially inwardly of the outer pinching position. In corre-
sponding manner the radially inner pinching position is
located such that it is ensured that substantially all
platelets will be confined in the buffy-coat section.

BUREA[
_oMPI

Do WIFO A0
EenaTIONS




WO 84/02091

10

15

20

25

30

35

PCT/SE83/00413

i0
In the embodiments discussed above by way of example
the passages at the blood container waists 16 and 17 ex-~
tend across substantially the entire width of the con-
tainer., However, it is within the scope of the invention
to shape the container such that the passages only extend
across a portion of the contairner. This can be done by
welding together the opposed container walls over a larger
or smaller portion of the width of the container when the
container is prcduced.

Further modifications and additions can be made within
the scope of the invention. For example, the blood con-
tainer can be modified to suit the so-called SAG system.

To that end the blood container is provided adjacent the
erythrocyte secticn 10A with a closed container section
filled with SAG solution (saline, adenine and glucose)
from which, upon completion of the centrifugation and
isolation of the erythrocyte fraction, the solution is
transferred to the erythrocyte section to be mixed with
the erythrocytes therein. The container section containing
the SAG solution is folded back when the blood container
is inserted in the casing so that it does not occupy any
additional radial space.

As a further possible modification a small portion of
the plasma fraction, which is free from blood cells, is
transferred to the erythrocyte section after the centri-
fugation in order to make the erythrocyte concentrate
therein more fluid. To this ernd the blood container 10 may
be provided with an internal conduit one end of which is
in constant open communication with the erythrocyte section
10A and the other end of which is in constant open communi-
cation with the plasma section 10C. Such a conduit has :
been indicated in phantom lines at 40 in FIG. 1. The clos-
ing of the passages between the container sections is
effected in such a way that a certain amount of plasma may
be squeezed over from the plasma section into the erythro-
cyte section by way of the conduit, which can then be
closed, such as by welding at the passages.

The possibility of transferring plasma through the

conduit may be realized in various ways. For example, in
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the embodiments of FIGS. 2 and 4 the pressure bars 28 or

29 or the pinch bars 136 or 137 may be provided with recess-
es at the points where the conduit is situated during the
centrifugation. )

In order that the required space in the direction of
the centrifugal force may be reduced and in order that
creasing or stretching of the container material may be
avoided, the embodiment shown in FIG. 4 may be replaced by
an embodiment based on the arrangements diagrammatically
shown in FIGS. 6 to 10. A characterising feature of .these
arrangements is that the thickness of the filled container,
that is, its largest horizontal dimension as measured in
FIG. 6, is substantially larger than the corresponding
dimension in FIG. 2.

In the embodiment of FIGS. 6 and 7 the blood container
210 in a manner similar to that shown in FIG. 2 is enclosed
in a cassette-like casing 220 during the centrifugation,
which casing is inserted in a cup-like receptacle 221
forming part of a centrifuge rotor, not shown, in which
the receptacle is pivotable about a horizontal axis. This
axis is indicated at T in FIG. 6.

The casing 220 is again rigid and formed of two halves
222 and 223 which can be joined and clamped together and
which define a container receiving chamber 225 the shape
of which is assumed by the filled container 210 when it is
enclosed in the casing. The casing halves 222 and 223 are
provided with movable pressure bars 228 and Stationary
backing bars 229 substantially corresponding to the pressure
bars and the backing bars of FIG. 2.

To the outer side of the casing halves 220~and 223 a

. lining 222A and 223A of an elastomeric material having a

density greater than that of blood is applied. When the
casing halves are joined together but free from the action
of the centrifugal force, the casing 222 fits the receptacle
22] with a clearance that is just about sufficient to ;
permit ready insertion and re:<val of the casing from the
receptacle. When the casing is in the receptacle and acted
on by the centrifugal force, the lining material will be
slightly displaced inwardly in the receptacle and thereb

.....
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cause the casing halves to be clamped together. Naturally,
the lining may also be applied to the inner side of the
receptacle. ' )

One casing half 222 is provided with four parallel
clamping and guiding pins 227 extending into the other
casing half 223. These guiding pins serve the purpose of
properly locating the casing halves relative to each other
when the halves are joined together and to holding, in
cooperation with clamping elements (not shown), the halves
clamped together.

Each guiding pin 227 passes through a ridge formation
provided in the casing halves 222 and 223 and having a
generally triangular cross-section. These ridge formations
are shown at 223B and 223C i:n JIG. 7 for the casing half
223. The flanks F, G, H, I of these ridges form a support
for the portions of the container 210 situated between, on
the one hand, each ridge crest, and, on the other hand, -
the adiacent container end and the adiacent pair of pres-
sure and backing bars. These tflanks, which need not neces-
sarily be of the illustrated flat shape, include an angle
¢, (FIG. 7) with one longitudinal central plane S of the
casing which is about as large as the angle a, between the
central plane R perpendicular to the plane S and the sur-
faces J, K, L which constitute wall surface portions of
the upper compartment 225C and the lower compartment 225A
of the container receiving chamber. The angles Qy and o,
should be as large as possible but may not be so large
that the blood cells tend to stick on the inclined con-
tainer surfaces. The shape of the surfaces F to L and the
angles must be chosen such that the perimeter of the con-
tainer receiving chamber as measured in each chamber cross- -
section parallel to the axis T is nearly equal to the
container perimeter at the same cross-section.

Because of the illustrated and described shape of the
container with reduction of the width of the container in
two orthogonal directions, the cross-sectional area of the
container can be maximized so that the length of the casing
can be minimized. This can be done without consequent

great risk of an undesired creasing and stretching of the
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container material and without thé inclined surfaces
‘including so large an angle with the direction of the
centrifugal field that the blood cells tend to stick.

Apart from the above-discussed differences the embodi-

5 ment of FIGS. 6 to 8 is similar to the embodiment of FIG.
2 as far as the essential elements are concerned.

Wwith the modification of the embodiment of FIGS. 6 to
8 shown in FIGS. 9, 10 the space regquirement in the direc-
tion of the centrifucal force can be further reduced, and

10 at the same time an additional shortening of the éentri—
fuging distance at the central planes R and S and reduc-
tion of the risk of creasing can be achieved. For the sake
of simplicity, FIG. 9 only shows the two parts 322 and 323
of the casing 320 and the container 310 placed between

15 these parts.

The main difference between the construction shown in
FIGS. 9, 10 and the construction shown in FIGS. 6 to 8 is
that the casing 320 formed bv the parts 322 and 323 has,
in the lower compartment 325A of the container receiving

20 chamber, a ridge—shaped filler body 340 and a similar
filler body 341 in the upper compartment 325B. The two
filler bodies 340 and 341 extend across the container
receiving chamber parallel to the guide pins 327 and sym-
metrically with respect to the central plane S. Through

25 selection of filler bodies 340 of different sizes the
volume of the lower compartment 325A of the container
receiving chamber may be matched in the above-described
manner with the volume and hematocrit of the blood to be
separated. Naturally, positions and shapes of the filler

30 bodies other than those shown may be used.

The container 310 used in FIGS. 9, 10 resembles the
blood container of FIGS. 6 to 8 apart from the fact that
the end portions are slightly tapered.

The modifications and additions explained above with

35 reference to FIGS. 1 to 5 may be made also in the embodi-
ments shown in FIGS. 6 to 10.

As a further modification of the embodiments of FIGS.
6 to 10 the upper and the lower compartment of the con-

tainer receiving chamber may be shaped as a tetrahedron
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one edge of which extends along the adjacent pair of
pressure and backing bars, that is, in the central plane
R, while a further edge at *the end of the-container ex-
tends in the central plane S.

In the above-described embodiments the blood container .
is constricted at two positions so that the buffy-coat
fraction may be isolated from the erythrocyte and plasma
fractions. However, it is quite possible and within in the
scope of the invention to provide a single constriction.
This may be the case when carrying ocut so-called plasma-
pheresis, for example, when blcod plasma is to be separa-
ted from whole blood, the blood cells being returned to
the donor.

BUREA G
oMzl

S ERY,
Zerna i




PCT/SE83/00413

WO 84/02091
15
Claims
1. A method for centrifugal batch separation of blood,
comprising _
- confining a guantity of blood in an elongated closed
5 container having walls of flexible sheet material,

10

15

20

25

30

35

- placing the container with the blood therein in a
centrifuge and centrifuging it with one end thereof in a
radially inner position and the other end in a radially
outer position to cause stratification of the blcod into
fractions according to density with the interface of ad-
joining fractions oriented transversely of the longitudi-
nal direction of the containc~. and

- isolating the fractions from each other within the
container by pinching opposite container walls across the
width of the container,

characterised in that

- prior to the centrifugation the container (10, 210,
310) with the blood therein is positioned in a rigid casing
(20, 120, 220, 320)_and divided, by constriction of the
container by means of the casing at least at one predeter-
mined location, into a plurality of sections (10A, 10B,
10C) of which sections at least the section (10A) for
receiving the heaviest fraction has a volume determined by
the shape and dimensions of the casing, said sections
during the centrifugation communicating with each other
through a passage (at 28/29, 136/137, 228/229) defined by
the constriction, and

- the isolation of the fractions is effected with the
container (10, 210, 310) positioned in the rigid casing
(20, 120, 220, 320) by closing the passage without substan-
tially changing the shape of the container.

2. A method according to claim 1, characterised in
that the total blood volume of the individual container
sections (10A, 10B, 10C) is varied by changing (26, 126)
the volumetric capacity of the cavity (25A, 225A, 325A)
within the casing which accommodates the radially outer-
most conﬁainer section (10Aa).

3. A method according to claim 1 or 2, characterised

in that the hematocrit of the blood is determined and in




WO 84/02091

10

15

20

25

30

35

PCT/SE83/00413

16

- that the volume of the cavity (25a, 225A, 325A) of the

casing (20, 120, 220, 320) which accommodates the con-
tainer section (10A, 225A, 325A) which is. radially outer-
most during the centrifugation is adjusted (26, 126, 340)
to a value related to the product of the hematocrit and
the total volume of the blood in the container.

4, A method according to any one of claims 1 to 3,

characterised in that said opposite container walls are

.clamped together when the container (10, 210, 310) is

positioned in the casing (20, 120, 220, 320), the thus
closed passage between adjoining container sections being
permittaed to open against a constantly present closing
force (29, 136/137, 229) under the influence of the hydro-
static pressure within the container and/or under the
influence of the centrifugal force.

5. A method according to any one of claims 1 to 4,
characterised in that the isolation of the fractions is
rendered permanent by welding together the said opposed
container walls at the passage while the container is in
the casing (20, 120, 220, 320).

6. A method according to any one of claims 1 to 5,
characterised in that at least one of the container'sec-
tions is arranged to include an angle with the other con-
tainer section or sections when the container is in the
casing (FIG. 4).

7. A device for use in centrifugal batch separation
of blood by the method according to any one of claims 1 to
6, characterised by a rigid, openable casing (20, 120,
220, 320) which is adapted to be mounted in an eccentric
position on a centrifuge rotor (21, 121, 221) and which
defines a container receiving chamber (25, 125, 225, 325)
and is adapted to confine therein, and to support substan-
tially unyieldingly on all sides, an elongated closed
blood container (10, 210, 310) having walls of flexible
sheet material and filled with a predetermined volume of
blood, the container receiving chamber comprising two end
compartments (25A/25C, 225A/225C, 325A/325C) receptive of
opposed end sections of the container and separated by a

constriction extending transversely across the container
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receiving chamber adjacent the central portion thereof,
the constriction defining a narrow passage of communica-
tion between said end compartments.

8. A device according to claim 7, characterlsed in
that the casing (20, 120, 327, within a zone (252, 3253)
thereof adapted to accommodate a container section (10A)
for the densest fraction, is adjustable (26, 126, 340) in
respect of the volumetric capacity of said zone.

9. A device according to claim 7, characterised in that

container restricting means is provided at the constriction,

said constricting means comprising at least one pinching

device (28/29, 136/137, 228/229) extending across the

container receiving chamber (25, 125, 225, 325) and adapted

to engage and pinch the container at the constriction. )
10. A device according to claim 9, characterised by heat

sealing means (28) provided adjacent the pinching device

" (28-30) and means (31) on the casing (201) for connecting

the heat sealing means to a source of electrical energy.

11. A device according to any one of claims 7 to 10,
characterised in that said end compartments of the con-
tainer receiving chamber are in the form of flat pockets
in planes (A, B, C) including angles with one another.

12. A device according to any one of claims 7 to 10,
characterised in that the width of each end compartment
(225A/225C, 325A,325C) of the container recei&ing chamber
(225, 325), when viewed in one of two orthogonal lateral
projections, increases gradually in a direction away from
the constriction (228/229) over a region adjoining the con-
striction and, when viewed in the other of said lateral
projections, increases in a direction away from the con-
striction over said region, the perimeter of the container
receiving chambef, as measured in planes parallel to the
directions of projection, is substantially the same as the
perimeter of the blood container as measured at the same
planes.

13. A device as claimed in claim 12, characterised in
that at least one end of the container receiving chamber
(325) has a projection (340, 341) extending into thé con-
tainer receiving chamber towards the other end.
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