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(57) Abstract: Apparatus and methods for monitoring plate-
let quality are disclosed. A bag of platelet concentrate is ori-
ented in a desired manner on a transparent surtace that is illu-
minated from one side with a light source. A clamp applies
pressure to a desired portion of the bag to temporarily manip-
ulate a predetermined portion of the bag and therefore the
fluid in the bag in a known and repeatable manner. A tlow
inducing member applies pressure to the bag to thereby cause
a turbulent flow of the fluid from the bag through a flow
path. A detector records optical characteristics of light dit-
fracted by the flowing particles, which is analyzed by soft-
ware to derive a score correlating to the quality of the plate-
lets. Platelet swirl is scored as a measure of platelet quality
where more resting, discoid platelets result in a higher score.
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Apparatus and Method for Platelet Monitoring and for
Assessing the Quality of Platelets

Field of Invention

[001] This invention relates to apparatus and methods used for medical
diagnostics, and more particularly to apparatus and methods for automated
monitoring platelet quality to assess and objectively determine the quality of the
platelets based on observing, measuring, characterizing and quantifying platelet
swirl and for assessing platelet quality based on swirl characteristics and

observations.

Background

[002] The phenomena colloquially known as “platelet swirl” has been
known and observed by clinicians for a long time. For instance, it is known that
platelet swirl can be observed when platelets in a conventional or standard
platelet storage bag are moved in the bag and held against a light source. Many
people are looking for swirl in platelet products, but such human observation is
very subjective and there is no known basis for analytically assessing or
measuring platelet swirl. Nonetheless, it is known that the swirl goes away

during ageing or when platelets get activated by bacteria or other stress factors
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such as pathogen inactivation. Swirl might also be absent in a fresh platelet

product due to donor factors.

[003] When normal discoid platelets are gently rocked, they diffract the
incident light in different directions. Thus, the visually apparent phenomenon
known as swirl or swirling stems from the moving opalescence caused by the
changing orientation of platelets relative to the incident light. When platelets
have undergone shape change, which can be considered as a disk-to-sphere
transformation, the platelets are said to be activated and they lose the ability to
change their orientation. Pseudopods, which are protrusions from the spherical
cell body caused by cell activation, do not affect the inability of the cells to
demonstrate swirling. As a consequence, all activated platelets diffract light in
the same direction, resulting in a dull, unchanging appearance to the sample that
is visually distinguishable from swirling. Thus, discoid platelets (and also other
nonspherical shapes) show the swirling effect but spherical platelets do not. The
observation of platelet swirling is a simple, but subjective and inherently
unreliable test for nonspherical shape of platelets in concentrates, and thus a

subjective assessment of platelet quality.

[004] Although the phenomena of platelet swirl are not well understood
and the physical and chemical basis for the phenomena is not well studied, swirl
has been used as a quick platelet quality test for many years. Thus, clinicians
have often characterized the quality of platelets based upon swirl: if the platelets
demonstrate swirl when the bag is manipulated the concentrate may be deemed
to be adequate for clinical uses such as transfusion. If the platelets do not swirl,
the platelets have been activated and the concentrate might be discarded.

[005] But it will be appreciated that quality determinations based on
subjective observations make for a crude and unreliable quality test, especially
for a valuable medical product. Nonetheless, there are no known quantifiable

tests to assess platelet quality based on swirl; see, e.qg., Past and Future
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Approaches to Assess the Quality of Platelets for Transfusion, Maurer-Spurej,
Elisabeth, and Chipperfield, Kate, Transfusion Medicine Reviews, Vol. 21, No. 4
(October), 2007, pages 295 — 306.

[006] As an illustration of current practice, visual inspection of the swirling
effect might be performed before a platelet concentrate is released for
transfusion, yet there is little published evidence linking the observed findings to
clinical outcome. A swirling score is sometimes recorded during research studies
by extensively trained research personnel but because there is no reasonably

objective basis for assigning a score, swirl assessments are not used routinely.

[007] However, use of an automated and objective device for routine
platelet monitoring of platelet units based on the swirling effect has so far not
been particularly successful. The so-called Blood Monitoring System invented by
Bellhouse (US 4,675,019) detected light transmission changes in agitated
platelet bags. However, this method only detects changes in the surface area of
the cells facing the light source. Due to the very small size of platelets (2-3
micrometer diameter (see Figs. 12 and 13), very small changes lead to highly
variable results of low precision. Increasing the precision by using imaging
techniques is limited by the small size of platelets, their low density which causes
constant thermal movement in suspension and thus low image resolution, and
the heterogeneity of platelet concentrates. As a result, no automated test is
currently known to routinely measure platelet quality. Currently, the short, 5-day
shelf life of platelet concentrates is largely dictated by the risk associated with
bacterial contamination and not by platelet quality. With the implementation of
bacterial testing and pathogen inactivation, platelet quality will become the major
determinant for the shelf life of platelet concentrates. However, extended use of
platelet concentrates stored beyond 5 days requires quality testing to ensure that
the platelet concentrate is suitable for clinical uses such as transfusion. In
addition, high platelet quality would be expected to result in improved clinical

efficacy, determined by count increment, improved hemostasis, and lower risk for
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adverse reactions in recipients. No in vitro quality test has yet demonstrated a

good correlation with clinical efficacy or improved hemostasis.

[008] There is a pronounced need therefore for an apparatus that
facilitates quantitative assessment of platelet quality, and more particularly, the

phenomena of platelet swirl, as a measure of the quality of the platelets.

Summary of Invention

[009] The present invention provides an apparatus and method for
quantified measurement of platelet swirl in order to assess and quantify platelet
quality based on quantifiable and reproducible criteria.

[010] The invention uses apparatus to temporarily and non-invasively
adjust a volume of an aliquot of platelet concentrate within a conventional platelet
storage container by restricting the volume in a known, repeatable and desired
manner, then inducing swirl of platelets by causing a turbulent flow in the aliquot.
The turbulent flow is measured with optical measuring apparatus and the optical
characteristics are recorded. Data obtained from optical measurements are
analyzed in a microprocessor that uses an algorithm to determine a swirl score.

If the swirl score is above a predetermined threshold value then the platelet
sample is deemed to be acceptable for clinical use. If the swirl score is below the

predetermined threshold then the sample quality is not sufficient for clinical use.

[011] The invention facilitates repeatable swirl pattern in platelet
concentrate aliquots and optical data is analyzed with the software to generate a
swirl score that correlates to the quality of the platelets in the concentrate. The
swirl score may be used to make reliable determinations regarding the quality
and clinical usefulness of the platelets.
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[012] Computer vision and pattern recognition is well known in areas like
rheology of fluid plastics. One surprising aspect of the present invention is that if
platelets are discoid and capable of swirl and the turbulent flow is always initiated
the same way the swirl pattern will always look the same. This constancy and
reproducibility of the phenomena facilitates detection and recognition of the
physical phenomena even when analysis of the sample produces a lot of optical

noise.

Brief Description of the Drawings

[013] The invention will be better understood and its numerous objects
and advantages will be apparent by reference to the following detailed
description of the invention when taken in conjunction with the following

drawings.

[014] Fig. 1 is a perspective view of an apparatus according to the present
invention for measuring platelet swirl; in Fig. 1 the apparatus is illustrated without

a bag of platelets being present.

[015] Fig. 2 is a side elevation view of the apparatus shown in Fig. 1 with
the near side panel of the housing removed to illustrate select internal

components of the apparatus.

[016] Fig. 3 is a perspective view similar to Fig. 1 and also showing a
conventional storage bag for platelet concentrate, and illustrating the apparatus
with its clamp arms in the open position ready to accept the platelet bag.

[017] Fig. 4 is a perspective view similar to Fig. 3 except the bag of
platelets has been laid on the apparatus and the clamp arms have been closed.
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[018] Fig. 5 is a side view of the housing of the present invention
illustrating the clamps in the closed position and the flow-inducing paddle in the
raised position.

[019] Fig. 6 is a side view similar to Fig. 5 except showing the flow-
inducing paddle in its lowered position.

[020] Fig. 7 is a top and partially schematic view illustrating platelet swirl
as the flow-inducing paddle is moved to its lowered position.

[021] Figs. 8 through 11 are a series of views of the apparatus illustrated
in the previous figures. Specifically,

[022] Fig. 8 is a top plan view of the apparatus.

[023] Fig. 9 is an upper perspective view of the apparatus.

[024] Fig. 10 is a side elevation view of the apparatus.

[025] Fig. 11 is a front elevation view of the apparatus.

[026] Fig 12 is a micrograph showing platelets having a typical discoid
shape that would demonstrate swirl when the concentrate is agitated.

[027] Fig. 13 is a micrograph showing platelets that have been activated
and have thus undergone a discoid-to-spheroid morphological change; the

platelet concentrate in Fig. 13 would not demonstrate swirl when agitated.

Detailed Description of lllustrated Embodiments
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[028] The invention relies upon temporarily adjusting the volume of a
sample or aliquot of platelet concentrate in a bag of concentrate to decrease the
path length of light to be transmitted through the bag and thus through the
concentrate in the bag. A temporary flow chamber is established including a
constricted flow path out of the temporary flow chamber, and thus the pattern of
the turbulent flow. The bag is placed on and supported by a transparent surface
iluminated by a light-generating source on one side, a part of its volume is
restricted and a turbulent flow is induced in the volume-restricted part of the bag.
An optical detector is used to detect and record fluid flow patterns as light is
transmitted from the optical source and diffracted by the sample to thereby
generate optical data. Software analyzes the optical data to generate a quality
score — a test swirl score — which may be used as a predictive measure of
platelet quality.

[029] Those of skill in the art appreciate that the term “swirl” is often used
synonymously with “turbulent flow.” However, in the present invention, turbulent
flow alone does not sufficiently characterize the phenomenon because activated
platelets that are subjected to the same turbulent flow as non-activated platelets
do not show swirl. As used herein, therefore, the term swirl should be
understood to contemplate the combination of turbulent flow with the changing

optical properties of cells moving in the suspension.

[030] One preferred apparatus to adjust the volume of the platelet
concentrate comprises a clamping member having a known shape. The clamp is
applied to a standard bag of platelet concentrate in a desired orientation relative
to the bag so that the volume is restricted in a known and repeatable manner.
Although the primary embodiment described herein refers to a conventional bag
of platelet concentrate, it will be apparent to those of skill in the art that the
invention may be utilized with containers of platelets other than a conventional
bag.
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[031] With reference to Fig. 1, apparatus 10 comprises a housing 12
having an upper planar surface 14 comprising a glass sheet (or other translucent
material through which light may be transmitted). An optical reader or camera 16
is supported a desired distance above glass sheet 14 by a preferably adjustable
support arm 18 attached to housing 12. In use, as explained in detail below, a
conventional bag containing a liquid platelet concentrate is laid on glass sheet 14
for analysis. Apparatus 10 includes first and second clamp arms 20 and 22
having their first ends 24 and 26, respectively, pivotally attached to adjacent
portions of the peripheral edge of housing 12. Again as detailed below, the first
and second clamp arms act as volume restricting members with respect to the
bag of platelets supported on glass sheet 14. Thus, when the first and second
clamp arms are pivoted into an analysis position (shown in Fig. 1), the outer ends
of the arms, labeled 28 and 30 in Fig. 1, are spaced apart from one another so as
to define an opening 32 therebetween. Those of skill in the art will recognize that
the first and second clamp arms can have various different shapes that will
determine the pattern of the turbulent flow and consequently the swirl pattern
when platelets are induced to move through the opening 32 and in and out of the

space circumscribed by 12, 20 and 22.

[032] With continuing reference to Fig. 1, a generally flattened paddie 34
that presents a flattened bottom surface facing the glass sheet 14 has one end
35 attached by a hinge 36 to housing 12 adjacent the attachment point of first
clamp arm 20 such that the end 37 of the paddle opposite end 35 may move
generally toward and away from glass sheet 14 as the paddle moves about the
hinge 36. Turning to Fig. 2, arrow A illustrates the direction of movement of
paddle 34 toward and away from glass sheet 14. As detailed below, movement
of the paddle 34 toward glass sheet 14 applies pressure to a bag of platelets and
thus induces a flow of platelets within the bag. A motor 38 in housing 12 is
operable to rotate a crank wheel 40. A link arm 42 has its first end 44 attached to
end 37 of the paddle 34 and its second end 46 eccentrically attached to crank

wheel 40 so that rotation of crank wheel 40 by motor 38 causes end 37 of paddle
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34 to move reciprocally in the direction illustrated by arrow A. The above
description should be considered as one embodiment of a setup to restrict a
platelet bag and induce flow in the restricted volume of the platelet bag. Instead
of a horizontal orientation the apparatus could be set up vertically or at any other
angle. In another embodiment the location of the detector and the light source
can be switched; the components to restrict the volume of the platelet bag
currently described by 12, 20 and 22 could be a separate clamp that is clipped
onto the platelet bag which is then mounted onto the transparent surface 14; the
paddle 34 could induce the turbulent flow by a horizontal or rotational movement.

[033] A light source 48 is mounted in housing 12 such that light emitted
from the light source is directed upwardly through glass sheet 14 and toward
optical reader 16; the optical reader is positioned operatively adjacent the sample
bag and the light source to detect and record the light diffracted by moving
particles in the bag.

[034] Optical reader 16, motor 38 and light source 48 are electrically
interfaced with and controlled by a microprocessor 50 that is preferably a
component part of apparatus 10 as illustrated. It will be appreciated that the
microprocessor 50 could just as well be an external computer that is electrically
connected to processing components in apparatus 10 as is known in the art. In
either case, microprocessor 50 includes software for analyzing optical data

generated by operation of apparatus 10 as detailed below.

[035] Figs. 3 and 4 illustrate the positioning of the first and second clamp
arms 20 and 22 relative to a platelet bag. In Fig. 3, clamp arms 20 and 22 are
pivoted such that they align with the upper peripheral edges of housing 12 and
are thus not interfering with ready access to glass sheet 14. A conventional bag
of platelet concentrate 52 is shown to the side of apparatus 10. The bag 52 is a
conventional bag for liquid platelet concentrate; the bag is translucent (or
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transparent — capable of transmission of light through the bag material) and

flexible; it is filled with a volume of liquid platelet concentrate.

[036] In Fig. 4 the bag 52 has been laid on glass sheet 14 with the edges
of the bag roughly coincident with the edges of the glass sheet. Returning to Fig.
3, paddle 34 is shown in the “raised” position — that is, the position where end 37
is raised above glass sheet 14 by motor 38. With the clamp arms 20 and 22 in
these positions and with paddle 34 in this position, the platelet bag 52 is laid on
glass sheet 52 as shown in Fig. 4 with the bag 52 inserted between paddle 34
and the glass sheet. Clamp arms 20 and 22 are pivotally movable between the
first position shown in Fig. 3, in which the apparatus 10 is ready for accepting a
bag 52, and a second position shown in Fig. 4 in which the clamp arms are
overlying the bag 52. In the second position the paddle clamp arms are exerting

pressure on bag 52 and are thus performing a volume-restricting function.

[037] To move the clamp arms from the open position of Fig. 1 to the
closed position of Fig. 4, the clamp arms are rotated approximately 90° inwardly
as shown so that the clamp arms overlie the bag 52 — preferably the pivotal
attachment between the first ends 24 and 26 of the clamp arms includes a detent
so that closed positions shown in Fig. 4 may be reproduced every time the
apparatus is used. In this closed position the clamp arms 20 and 22 define a
general V-shape that defines the opening 32 at the apex of the V. The clamp
arms are positioned on top of bag 52 and the outer ends 28 and 30 of the clamp
arms are spaced from one another to define the opening 32. When they are in
the closed position, the clamp arms define a partially bounded space 60 that is
defined as the space inward of the clamp arms between the edges of the bag 52
— the paddle 34 is positioned over the partially bounded space 60 and the
opening 32 defines an opening into and out of the partially bounded space. The
opening 32 thus defines a flow path from the partially bounded space to the
portions of the bag outside of the partially bounded space.
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[038] Bag 52 is of course filled with a known volume of platelet
concentrate — this volume is shown in Fig. 5 where the bag is somewhat
expanded or inflated due to the liquid in the bag being constrained by the clamp
arms 20 and 22. In essence, the bag is pinched between the clamp arms and
the glass sheet 14 on which the bag is supported. With the clamp arms 20 and
22 in the closed positions, the clamp arms exert downwardly directed pressure
onto bag 52 and the bag 52 in partially bounded space 60 is filled with a volume
of platelet concentrate that causes the bag to be somewhat inflated, as shown.
Because the volume of concentrate in bag 52 is standardized and because the
position of the clamp arms 20 and 22 in the closed positions is reproduced each
time the clamp arms are closed, the pressure exerted by the clamp arms
produces a reproducible, reversible and standard volume-reducing function on
the volume of concentrate contained in bag 52. Stated another way, every time
the apparatus is used, the clamp arms exert reproduced pressure onto the bag in
the same manner and thus have the same physical effect on the bag and the
contents thereof. The volume of platelet concentrate in the partially bounded
space 60 is always similar, with only the height varying slightly depending on the
size of the bag, the final volume of platelets contained, and the actual orientation
of the apparatus.

[039] As noted previously, paddle 34 functions as a flow-inducing member
for causing a reproducible flow of platelet concentrate within bag 52. With
reference to Fig. 5, motor 38 has been operated to rotate crank wheel 40 such
that the paddle 34 is in the second or lowered position. That is, the second end
37 of the paddle has been lowered toward glass sheet 14. As this happens, the
paddle 34 applies pressure to the bag 52 that induces a turbulent flow of platelet
concentrate in the bag, and particularly within the bounded space 60. As the
paddle 34 is moved from its raised position (Fig. 5) to its lowered position (Fig.
6), the bag is compressed by the paddle. This forces the liquid platelet
concentrate in the partially bounded space 60 to begin to flow. With reference to

Fig. 7, the flow-inducing function of paddle 34 causes the liquid to flow from the
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partially bounded space 60 through opening 32 and into the portions of bag 52
that are externally located relative to the portions of bag 52 within partially
bounded space 60.

[040] The flow of platelet concentrate caused by operation of paddle 34 —
that is, movement of the paddle from its raised to its lowered position — is
repeatable and predictable with each testing cycle. The flow of platelet
concentrate is shown schematically in Fig. 7 with the concentrate flowing through
opening 32. The swirl pattern that is expected with viable platelets is shown with

the swirling lines labeled with reference number 62.

[041] Operation of apparatus 10 will now be detailed.

[042] As an initial operation, apparatus 10 is powered up with no bag 52
present on glass sheet 14. Light source 48 is illuminate and light emitted
therefrom is directed through glass sheet 14 and is detected by optical reader /
camera 16. The light transmission data recorded by optical reader 16 when
there is no sample present (i.e., bag 52) in the apparatus comprises and is
referred to herein as control value data — the optical reader functioning as a
detector of light transmitted from the light source.

[043] With clamp arms 20 and 22 in their open positions, bag 52, which is
filled with a known and standard volume of liquid platelet concentrate is placed in
a desired and repeatable position on glass sheet 14. More particularly, the bag
52 is positioned on glass sheet 14 with the edges of the bag coincident with the
edges of the glass sheet. Positioning indicia may be included on housing 12
and/or on glass sheet 14 so that the desired position and orientation of bag 52 on
apparatus is known and repeatable. Because the bag 12 is highly flexible, the
rigid glass sheet 14 defines a stable support member on which the bag may
reside during analysis. As noted below, in addition, the glass sheet 14 provides

a stable support for the clamp arms 20 and 22, which as noted above apply
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pressure to the bag 52. The clamp arms 20 and 22 are then moved to their
closed positions shown in Fig. 4 and in this position the bag 52 is captured or
pinched between the clamp arms 20 and 22 and the glass sheet 14.

[044] The bag 52 has a fixed and known volume within a standardized and
regulated range, so pressure applied to the bag 52 by the clamp arms 20 and 22
causes a temporary restriction or displacement of the volume of platelet
concentrate in the area of the bag in the partially bounded space 62 and this
volume-restriction is constant and repeated with each analytical cycle. Light
emitted from light source 48 is directed through glass sheet 14 and through the
platelet concentrate in bag 52 in partially bounded space 60. As the light passes
through the platelet concentrate the light is diffracted by particles — primarily
platelets in the bag. The optical data, consisting of transmitted, diffracted and
scattered light, collected by optical reader 16 at this stage of the analysis
comprises and is referred to herein as first test data or background data.

[045] Motor 38 is then operated to move paddle 34 from its raised position
to its lowered position to apply pressure to the bag 52 and thus induce a flow of
concentrate in the bag. This causes concentrate within the bag to move from the
partially bounded space 60 through opening 32 and into the portion of the bag
external to the partially bounded space. As noted, the flow is somewhat

turbulent.

[046] The turbulent flow induced by the paddle 34 described above is
illustrated in Fig. 7 with the swirling lines 62 as the liquid in the bag flows in the
direction of arrow B through the opening 32 at the apex of the V-shape formed by

the clamp arms 20 and 22.

[047] Paddle 34 puts only slight pressure on the bag 52 and is moved into
the lowered position only briefly to induce the flow of liquid concentrate in the

bag. The “self assembly” or propagation of the flow pattern 62 is monitored
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(similar to dropping a stone in the water and watching the ripples) and those data

may be used in the analysis.

[048] Optical reader 16, which as noted above is operatively positioned
adjacent (and above) light source 48 and bag 52, records data correlating to the
motion of the platelet concentrate flow that is induced by pressure applied by the
paddle 34 as it applies pressure to bag 52, and the resulting diffraction of light as
it passes through the flowing liquid. This data comprises and is referred to herein
as second test data. The microprocessor controls and synchronizes the
movement of paddle 34 and the recording of platelet concentrate flow with the
optical reader 16 to be precise and repeatable. Software in microprocessor 50
analyzes the data recorded by optical reader 16 in order to generate a report to
the technician relating to the presence or absence of swirl, and if swirl is present,
preferably a quantifiable score that is useful to the clinician as a reliable predictor

of platelet quality.

[049] More specifically, the software in microprocessor 50 analyzes optical
data detected by optical reader 16 to generate a test swirl score. An analytical
test cycle generates three sets of data:

a) control value data: the optical data generated by measurements
taken when no bag 52 is present; control value data are used to
normalize all measurement information to the same light intensity
from the light source;

b) first test data: the optical data generated by measurements taken
when a bag is present and the volume of the bag has been
restricted by clamp arms 20 and 22 but in which no flow of liquid
has been induced; this data is also known as background data;

C) second test data: the optical data generated by measurements
taken when a flow of liquid has been induced by paddle 34.



WO 2013/059770 PCT/US2012/061269
15

[050] The software in microprocessor 50 analyzes the three data sets just
mentioned to generate a test swirl score that corresponds to the amount of swirl
detected in the sample. The test swirl score is compared to reference swirl
scores that are stored in a database in the microprocessor — the reference swirl
scores are values that correspond to known samples that demonstrate swirl and
which have been generated from test data derived from samples of platelet
concentrate that do not demonstrate swirl. The reference swirl values define a
predetermined range of swirl pattern intensity values obtained by subtracting first
test data (background data) from second test data (background plus swirl
pattern). By removing the background from the second test data the swirl pattern
intensity will remain and be indicative of platelet quality irrespective of the
storage medium (for example plasma, platelet additive solution, mixtures of
plasma and platelet additive solutions) or platelet concentration.

[051] If the test swirl score is above the predetermined threshold value or
within a predetermined range of the predetermined threshold value, then the
tested platelet concentrate is deemed to have a passing score. On the other
hand, if the test swirl score is below the predetermined threshold value, the

concentrate is judged to be inadequate for clinical use such as transfusion.

[052] In addition to possible alternative embodiments and modifications
discussed above, it will be appreciated that there are numerous equivalent
structures that may be used to reduce the volume of the bag 52 and to induce a
flow in the bag in known and repeatable manners. For example, a generally
circular shaped clamp having an opening for fluid flow escape from within the
bounded area is equivalently functional. Moreover, other methods of inducing a
predictable and repeatable flow of liquid concentrate include a separate motion
generator such as an arm that sweeps across the surface of bag 52 in a
repeatable pattern.
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[053] It will be appreciated that in order to insure repeatability, it is
important to allow flow of the sample only in a certain and repeatable way so that
the swirl pattern could be predicted and the software could look just for that. This
prevents random flow, which would cause random and unreliable results. The
shape of the agitated volume is also important and must be known and

repeatable.

[054] Figs. 8 through 11 are a series of views of apparatus 10 as detailed
above and provide additional details about the construction and operation of the

apparatus.

[055] While the present invention has been described in terms of preferred
and illustrated embodiments, it will be appreciated by those of ordinary skill that
the spirit and scope of the invention is not limited to those embodiments, but
extend to the various modifications and equivalents as defined in the appended

claims.
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Claims

1. Apparatus for assessing the quality of platelets in a transparent container
containing the platelets in a volume of liquid, comprising,

a light source oriented relative to a transparent support such that light
emitted from the light source is directed through the transparent support, said
transparent support being adapted for supporting said container;

a clamp adapted for applying pressure to a container on said transparent
support, said clamp having a retaining position in which said clamp restricts a
volume of liquid in said container in a partially bounded area that has a flow path
out of said partially bounded area;

a light detector positioned relative to the transparent support such that
light emitted from the light source is directed to said light detector; and

a flow inducer to apply pressure to said container in said partially bounded
area to thereby cause fluid in said partially bounded area to flow through said
flow path.

2. Apparatus according to claim 1 wherein the clamp comprises first and
second elongate arms, each movable between a first position in which a
container may be placed on said transparent support in a desired position and
the retaining position in which the first and second clamp arms pinch said
container between said clamp arms and said transparent support to thereby

define the partially bounded area.

3. Apparatus according to claim 2 wherein each of the first and second
elongate arms has an outer end and the flow path is defined by a space between
the outer ends of the respective first and second elongate arms when they are in
the retaining position.

4. Apparatus according to claim 1 wherein the flow inducer comprises a

member that is movable between a lowered position in which said member
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applies pressure to said container to thereby induce flow of liquid in said
container and a raised position in which said member is not applying pressure to

said container.

5. Apparatus according to claim 4 including a motor to move said flow
inducer between the lowered and raised positions.

6. Apparatus according to claim 1 further including a microprocessor for
receiving data from said light detector, said data corresponding to a flow of liquid
in said container, and for generating a score corresponding to platelet quality
based on said data.

7. A method for assessing the quality of platelets in a transparent container
containing the platelets in a volume of liquid, comprising the steps of:

a) orienting the container in a desired position relative to a light
source;

b) restricting a known volume of liquid in the container in a partially
bounded area;

C) while directing light from the light source through the partially
bounded area of the container, inducing a flow of liquid in the partially bounded
space; and

d) recording data corresponding to the flow of liquid.

8. The method according to claim 7 wherein step a) further comprises

placing the container on a transparent support member in a desired orientation.

9. The method according to claim 8 wherein step b) further comprises
retaining the container between a clamp and the transparent support member to
thereby define the partially bounded space.
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10.  The method according to claim 9 wherein the clamp defines a flow path
between liquid in said container within said partially bounded space and said
container outside of said partially bounded space.

11.  The method according to claim 10 wherein inducing a flow of liquid in said

partially bounded space includes liquid flowing through said flow path.

12.  The method according to claim 7 wherein the step of recording data
includes the steps of:

a) establishing control value data comprising optical data generated
by measurements taken in the absence of a container; and

b) establishing first test data comprising optical data generated by
measurements taken when a container is present and the volume of the

container has been restricted but in the absence of fluid flow.

13.  The method according to claim 12 further including the step of establishing
second test data comprising optical data generated by measurements taken

when a flow of liquid has been induced.

14.  The method according to claim 13 further including the step of analyzing
control value data, first test data and second test data to generate a test swirl

score.

15.  The method according to claim 14 further including the step of comparing

the test swirl score to a reference swirl score to assess platelet quality.

16.  Apparatus for assessing the quality of platelets in a transparent container
containing the platelets in a volume of liquid, comprising:

a light source;

a transparent container support;

a clamp;
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a flow inducer; and

a light detector.

17.  Apparatus according to claim 16 wherein the clamp is adapted for
pinching the container between the clamp and the transparent container support

to thereby restrict a known volume of liquid in a space defined by the clamp.

18.  Apparatus according to claim 17 wherein the clamp further defines a flow

path from the space.

19.  Apparatus according to claim 18 wherein the flow inducer is adapted for
applying pressure to the container in the space to thereby cause fluid in the

container to flow through the flow path.

20. Apparatus according to claim 19 wherein the detector is defined by a light
detector and a microprocessor for receiving and analyzing data from the light
detector and for generating a test swirl score based on fluid flow characteristics.
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