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invention relates to an inprovenent in securing or chucking, in a system
for separating and irradiating nulti-conponent fluids and, in particular,
to the asex of such systens in the field of treating cells with
photoactlvatable conpounds by radiation, which activates the conpounds to
effect cellular change. Nunerous human dlsease states of the body respond
favorably to the treatnment of selected bodily fluid conponents, such as
those found in blood, by visible or ultraw el et |ight irradiation. Such
treatnent may be. effective to elinmnate I mmunogenicity in cells, inactive
or kill selected cells,SEGERING a$¥STEMUEER @ENﬁatfﬁﬁEaCHbﬂBﬁﬁtlvate

desi rabl e i mune responses. Certain forns of treatnent with |ight

i rradiation may be effective w thout the introduction of outside agents or
conpounds, mh5X8Kﬁﬁﬁ&ﬂ@-&ﬁ%ﬁﬂﬁuﬂﬂ&ﬁﬂﬁi&ﬂrnroduction of specific agents or
catalysts. Anong the latter treatnent techniques is the
This invention relates to an improvement in securing
or chucking, in a system for separating and irradiating
multi~component fluids and, in particular, to the use of
such systems in the field of treating cells with
photoactivatable compounds by radiation, which activates
the compounds to effect cellular change.

Numerous human disease states of the body respond
favorably to the treatment of selected bodily fluid
components, such as those found in blood, by visible or

"ultraviolet 1light irradiation. Such treatment may be
effective to eliminate immunogenicity in cells, inactive
or kill selected cells, inactivate viruses or bacteria, or
activate desirable immune responses. Certain forms of
treatment with light irradiation may be effective without
the introduction of outside agents or compounds, whiie
others may involve the introduction of specific agents or
catalysts. Among the latter treatment techniques is the
use of photoactivatable agents to regulate the population

' of léukocytes. It is well-known that a number of human
disease states may be characterized by the over production
of certain types of leukocytes, including lymphocytes, in
comparison to other populations of cells which normally
comprise whole blood. Excessive or abnormal lymphocyte
populations result in numerous adverse effects in patients
including the functional impairment of bodily organs,
leukocyte mediated autoimmune diseases and 1leukemia
related disorders many of which often ultimately result in

fatality. REPLACED SHEETS = SG .
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use of photoactivatable agents to regul ate the popul ati on of |eukocytes.

It is wel'l-known that a nunber of human di sease states nmay be characterized
by the over production of certain types of |eukocytes, including

| ynphocytes, in conparison to other popul ations of cells which normally
conprise whol e bl ood. Excessive or abnormal |ynphocyte popul ations result

I n nunmerous adverse effects in patients including the functional i npairnent
of bodily organs, |eukocyte nedi ated autoi mune di seases and | eukem a

rel ated disorders many of which often ultigrately result in fatality. - 2-
U S. Patent Nos. 4,321,919; 4,398,906; 4,428,744 and 4, 464, 166 to Edel son
descri be nethods fo.strpateng Nosad4ybenglonsi;he qms doon 9,428 Abi4 idng of

certain cellulay Ropulatl O {BY B¢ JOLEE LS UnbRRLEYY ARG A bfdod O
whereby the operation or viability of certain cellular
population may be moderated thereby providing relief for
these patients. In general, the methods comprise treating
the blood with a dissolved photactivatable drug, such as
psoralen, which is capable of forming photoaducts with DNA
in the presence of ultraviolet (U.V.) radiation. It is
believed that covalent bonding results between the
psoralen and the lymphocyte nucleic acid thereby effecting
metabolic inhibition of the treated cells. Following
extracorporeal irradiation, the cells are returned to the
patient where they are thought to be cleared by natural
processes but at an accelerated pace, believed
attributable to disruption of membrane integrity,
alteration of DNA within the cell, or 1like conditions
often associated with substantial 1loss of cellular
effectiveness or viability.

Although a number of photoactivatable compounds in
the psoralen class are known, 8-methoxy psoralen is
N presently the compound of choice. An effective radiation
N for this compound, and for many psoralens in general, is
the ultraviolet spectrum in the range of approximately 320
fo 400 nanometers, alternatively referred to as the uva
spectrum. As the development of photoactivatable
compounds proceeds, it may be expected that changes in the
preferred activation radiation spectrum may occur. For
instance, it may be preferable to treat some disease
| states with light in the ultraviolet spectrum of 280 to
320 nanometers, referred to as the uvB spectrum.

An apparatus for carrying out the above referenced
+Edelson method of treatment is described in detail in U.S.
X
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these patients. In general, the nethods conprise treating the blood with a
di ssol ved photactivatabl e drug, such as psoral en, which is capable of
form ng photoaducts with DNA in the presence of ultraviolet (U V.)

radi ation.s It is believed that coval ent bonding results between the
psoral en and the | ynphocyte nucleic acid thereby effecting netabolic

inhibition of the treated cells. Fol | om ng extracorporeal irradiation,
the cells are returned to the patient where they are thought to be cleared
by natural  processes but at an accelerated pace, bel i eved

attributable to disruption of nenbrane integrity, alteration of DNA
within the cePatent l4,lo21camdi tooheeoétealassvhiiat ddcumbhtsdibstabbéal ih oss

of cellul ar effect.ivenes .yiﬁg' ' tg gh gbe .
photoactivatagfgggghp%unﬁggﬁﬁ t eb%§%¥gle © ﬁg S g}g& qpéﬁggﬁéﬁ%Pﬂox?nd
psoral en is pAsraRiatidre systgounthisth choctvdesn seffansing radietatabler
this compounderii f OrdEaRedSOLakh | N GRICT Aoudtngle WAL Adfbible
spectrumin the range of approxinmately 320 ] ) .

- separation/irradiation chamber suitable for mounting in
the rotatable chuck which has at least one passage way for
the passing of a multi-component bodily fluid into and out
‘of the rotatable chamber, and a source radiant energy
connected to the housing and located near the separation
irradiation chamber so as to allow transmission of radiant
energy to the interior of the chamber that contains the

multi-component bodily fluid.

While the foregoing system and method has met
clinical and regulatory standards, it is desirable to
provide the system with greater operational efficiency.

A In particular, the current system for retaining the

removable separation/irradiation chamber utilizes either

screws, which are subject to over- or under-tightening

with each use, along with O-~rings for gripping when the

screws are tightened. 1In addition to problems with the

' tightening of the screws, the O-rings present an

' ‘additional problem that make it difficult to insert or

release the centrifuge bowl unless the O-rings are
regularly cleaned and frequently greased.

_ Another method for retaining the bowl is the use of
wedges. Wedges however, can be misplaced and lost and

.l

| also present the possibility of being improperly inserted.

Finally, vacuum systems are available to retain the
removable chamber while it is being rotated during use.
¢A1though vacuum systems are convenient, they are fairly

\g'."r
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to 400 nanoneters, alternatively referred to as the uvA spectrum As
the ‘'devel opnent of photoactivatabl e conpounds proceeds, it may be
expected that changes in the preferred activation radiation spectrum nay
occur: ' For instance, it may be preferable to treat sone di sease states
with light in the ultraviolet spectrumof 280 to 320 nanoneters, referred
to as the uvB spectrum An apparatus for carrying out the above referenced
Edel son nmet hod of treatnent is described in detail in U S -3- Patent
4,921,473 to Lee et al. This docunent descr+4bes in detail a multi-conponent
bodily fluid separating and irradiation system which includes a housing, a
rot at abl e cheompl ilaadzded neduiining t pampshoandngrotaking eseadls.e In

separation/ir iat {.on uLka r u | £_ chuck
separat | on/ ! GdidAlddn tggggge%pé bE Q&stéfa hARU b dhdd e R0 ALAR! e
contaminated by a Splll and is difficult to clean.

It is an object therefore, of the present invention
to provide a system for automatically securing a removable
chamber inside a rotating chuck that does not require
operator adjustment. |

It is another object of the present invention to
provide such a securing system that does not have parts
that can be misplaced and lost.

It is another object of the present invention to
provide such a securing system that is simple, does not
require additional active mechanical components and does
not require cleaning or maintenance.

SUMMARY OF THE INVENTION

The above objectives are achieved by an improvement

in the above system by an apparatus that-automatically

p retains the removable chamber during operation by
* providing a clamp arm that has two ends. . The first acts
as a securing means, the second contains the clamp arm

" center of mass. The clamp arm is pivoted on the rotating
chuck near the interface of the rotating chuck interior
and the removable chamber exterior. The pivot allows for
rotation of the clamp arm about the pivot, the pivot being

\ located between the first end with the securing means and

ol

the second end containing the center of mass. When the
chuck is rotating, the end of the clamp arm containing the
center of mass rotates outward, causing the clamp arm

b
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t he passing of a nulti-conponent bodily fluid into and out of the rotatable
chanber, and a source radi ant energy connected to the housing and | ocated
near the separation irradiation chanber so as to allow transm ssion of
radi ant renergy to the interior of the chanber that contains the

mul ti-conmponent bodily fluid. Wiile the foregoing system and nmethod has net
clinical and regulatory standards, it is desirable to provide the system
with greater operational efficiency. In particular, the current systemfor
retaining the renovabl e separation/irradi-ats en chanber utilizes either
screws, which are subject to over- or under-tightening with each use, along
with Orings feecyripgi ngeahsn tche mvets abevei gthenaemovakileaddinamien o

probl ems with EFgrgb htgni; Qng EI?P g SdEWs, the Orings present an

addi ti onal problemt at na e rt t to insert or release the
centrifuge bow unless the Orings are regularly cleaned and frequently

greased. Another neffoghé gpréLésred NEmbbaifent,i 8 pherasetPfof these are
used, preferably three.. The preferred embodiment contains
on the clamp arm end containing the securing means, a
bevelled end so that the clamp arm swings out of the way
‘upon insertion or removal of the chamber. The preferred
embodiment also includes a stop pin which prevents the end
of the clamp arm containing the center of mass from
rotating under the rim of the chamber and interfering with
its insertion.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view of a prior art means
for securing the removable chamber into the rotatable
chuck of the separating and irradiating system.

Fig. 2 is an isometric view showing the rotatable
chuck and removable chamber as well as the securing system
of the present invention. |

\
' Fig. 3 is an isometric view of a clamp arm which
forms one of the elements of the present invention.

Fig. 4 is a cross sectional view of the present
invention showing the improved chamber securing apparatus
as it would be positioned during operational rotation of

\ the chuck and chamber.
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wedges. Wedges however, can be m spl aced and | ost and al so present the
possi bility of being inproperly inserted. Finally, vacuum systens are-
available to retain the renovabl e chanber while it is being rotated during

use. Al tthough vacuum systens are convenient, they are fairly -4-
conplicated requiring punps and rotating seals. In addition, this
type of system has conponents that can be contam nated by a spill and is

difficult to clean. It is an object therefore, of the present invention to
provi de a system for autonatically securi-ng a renovabl e chanber inside a
rotating chuck that does not - require operator adjustnent It is another

obj ect of the DEZ? R HE Wy N

not have parts that can be n1sp|aced and Iost

Referring to Figure 1, there is shown a multi-
component bodiiy fluid separating and irradiation
apparatus employing one of the prior art systems for
-securing the chamber 10 within chuck 12.

This prior art securing system 14 is comprised of
screw 16 which is locked into the chuck 12. This screw
passes through nut 18 which has matching mating threads
for the screw as well as passing through clamp ring 20
which is unthreaded and does not interact with the screw.

O-ring 22 is compressed by clamp ring 20 when nut 18
is tightened down on clamp ring 20. Nut 18 is free to
turn between the top of screw 16 and a tightened position
fully down on clamp ring 20 in about 1 to 1% turns.

In Figure 1, nut 18 is shown in the fully clamped

. position compressing O-ring 22 upon the flange of chamber
) 16. In this way, three or four of these systems are used
to secure chamber 10 in chuck 12.

: Referring now to Figure 2, the chuck 12 and chamber
10 are shown in isolation without the remainder of the
blood separation and irradiation system. Also shown is
the improved retaining system 24 of the present invention.
This retaining system comprises clamp arm 26 which is free
to rotate at least partially about pivot 28. Pivot 28 is
constructed of stainless steal shoulder screws. Rotation
of the clamp arm 26 is limited by stop pin 30.

Referring now to Figure 3, clamp arm 26 is shown in
greater detail. Clamp arm 26 is comprised of pivot point
X
s

stem that does °



It -is another object of the present invention to provide such a securing
systemthat is sinple, does not require additional active nechani cal
conponents and does not require cleaning or maintenance. SUWARY OF THE

| NVENTI ON Fhe above objectives are achieved by an inprovenment in the above
system by an apparatus that automatically retains the renovabl e chanber
during operation by providing a clanp armthat has two ends. The first

acts as a securing neans, the second contains the clanp armcenter of mass.

The clanp armis pivoted on the rotating-cuek near the interface of the
rotating chuck interior and the renovabl e chanber exterior. The pivot
al l ows for rot32iwheseinhpiyoinZsamat@sout Gkanpi Bl 26hd SpicampPriseasy of

llocat ed bet weegybhBobthdhsend Wilrstl 1 R8GH iINvikRgNa seeulifigs s ond

cont ai ni ng the c&n er of mass. . When the chuck is rotating, the end of the
clanp arm cont 8P Ag SEFENE RJFTHPN nESREALRLPES P ALY FENHE Qfanp
arm mass 36. : '

Referring back now to Figure 2, in operation chuck 12
rotates in the direction indicated by the arrow, although
this is merely a matter of design choice and the device of
the present invention will work equally well with rotation
counter to that shown. This rotation causes the center of
mass 36 to move away from the central axis of the chamber)\
chuck combination, causing clamp arm 26 to rotate about
pivot 28 in the direction of the arrows shown at either
end of the clamp arm. This causes securing means 34 to
move above chamber 10. Again, this direction of rotation
of the clamp arm is a design choice, and the present
invention would work equally well with the clamp arm
designed to rotate in the other direction.

Referring now to Figure 4, there is shown the

separation irradiation system with the apparatus of the

present invention taking the position it assumes during

v operational rotation of the chuck 12. As is readily

« apparent from the Figure, securing means 34 with its

chamfered edge rotates over the ledge of chuck 12 and

above a portion of chamber 10. In this way, chamber 10 is

secured within chuck 12 during operational rotation of the
device.

-

As is also apparent from the Figure, the bevelled
portions of securing means 34, preferably at angles of 45,
allows chamber 10 to be removed and inserted when chuck 12
is stationary by translating upward or downward force on

gl
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securing nmeans to pivot above the renovabl e chanber thereby securing it in
place. In"the preferred enbodinent, a plurality of these are used,
preferably three. The preferred enbodi nent contains on the clanp arm end
cont ai.ni ng-the securing neans, a bevelled end so that the clanp arm sw ngs
out of the way upon insertion or renoval of the chanber. The preferred
enbodi nent al so includes a stop pin which prevents the end of the clanp arm
containing the center of nmass fromrotating under the rimof the chanber
and interfering with its insertion. BRI EFgDESCR PTI ON OF THE DRAW NGS Fi g.

1 is a cross sectional view of a prior art neans for securing the renovabl e
chanber into the cbhbambablducingkrefiovak e pmsernipmrichio radinstliatganat em

Fig.-2is an i IBQEEt E:h%a\‘.'&ﬁ EHQ\Q(E“QrEnh‘%sr%Rﬁé A YRy Y @b S .
chanmber as well as e secdring System
As is similarly apparent from Figure 2, stop pin 30
located on chuck 12 is positioned'to prevent the second
portion of clamp arm 26 containing center of mass 36 from
'inadvertently becoming positioned under the edge of the
chamber 10 when the chuck 12 is not rotating, preventing
insertion of the chamber. The use of a stop pin is
preferable to attempting to implement a bevel on this end
because of the end's width and thinness.

In lieu of stop pin 30 preventing such rotation and
the bevels of securing means 34 allowing ready insertion
and removal of the chamber, a bias means may be used, such
as a spring, to provide a small force causing the clamp
arm 26 to return to a desired stable position when the
unit is not in operation. An embodiment implementing by
conventional means a bias means such as a spring, and
elimination of the stop pin is readily apparent to one
working in the mechanical arts. This approach, however,
has the disadvantages of using small parts that can be

v lodsened and lost and are difficult to clean, and is
* therfore not preferred.

In operation, two or more of the above described
apparatus (typically three) are used to hold the chamber
in place during operation. It has been found that gravity
alone is sufficient to hold the chamber in place until the

-

i chuck begins to turn when centrifugal force acts on the
clamp arm to rotate the arm about pivot 28 in the desired
direction.

A



of ‘the present invention. Fig. 3 is an isonetric view of a clanp arm which
fornms' one of the elenents of the present invention. Fig. 4 is a cross
sectional view of the present invention showi ng the inproved chamnber
securi.ng apparatus as it would be positioned during operational rotation of
t he chuck and chanber. -6- DETAIL DESCRI PTI ON OF THE PREFERRED

EMBODI MENT Referring to Figure 1, there is shown a nulti- conponent bodily
fluid separating and irradiation apparatus enploying one of the prior
art systenms for securing the chanber 10 wt®ifa chuck 12. This prior art
securing system 14 is conprised of screw 16 which is | ocked into the chuck
12. This screw passe¥ithrihgiseawrirg weasts s prearst iy desiongd: ithdshe

bevels, it has been found that the bowl can simply be
dropped into the chuck where it will settle into the
corresponding seat of the chuck, so that the clamp arm can
grip the chamber when rotation starts.

When the above improved securing system is installed
in a separation and irradiation system for blood such as
that described in U.S. Patent 4,921,473, the following
results were obtained. As chuck 12 spins, the center of
gravity of the clamp arm 26 moves radially outward,
rotating the arm to bring the bevelled surface of securing
means 34 to bear on chamber 10. The centrifugal force at
the operating angular velocity of 1340 revolutions per
minute was found to be 11.8 pounds. The downward force at
the bearing surface was found to be 6.32 pounds.

|, Because of the bevel on the underside of securing

means 34, the chamber 10 can be lifted directly out of

chuck 12 because the bevel angels at 45° are sufficient to

prevent jamming the arm against the rim of the bowl.

Specifically, it was calculated that if there were no

_— friction, the force to remove the chamber should be

»  approximately 19 pounds. Under actual conditions, it was

measured that the chamber could be removed with a direct

upward pull of 42 pounds, deflecting the clamp arms and
freeing the chamber from the chuck.

As a test of the reliability of this invention, the

——

system was run with a 7.22 ounce-inch unbalance with a
full fluid charge of 250 cc for 3 % hours at 1340
revolutions per minute. This period of operation was
completed successfully without any problems or unexpected
occurrences.

'\'



for the screw as well as paséing t hrough clanp ring i | aded
and doe¥h L k dth the screw. Oring 22 is ¢ ﬂg mﬂim!ﬂ ring
20 when 1 H ened down on clanp ring 20. ; clOL MSu w0 turn

w 16 and a tightened position fully down on clanp

bet ween t
ring 20 in

fully clanped position conpressing Oring 22 upon the flange of chanber

about 1 to [err] turns. In Figoare 1, nut 18 is shown in the

In this way, three or four of these systens are used to secure chanber

in chuck 12.CIREMS ring now to Figure 2, the chuck 12 and chanber 10 are

shown inis
i rradi ati on
present inv

ol ation without the remai nder of the bl ood separation and

10.

10

system Al so shown is the inproved retaining system 24 of_ the
gPRT 25

et i on. AFhPRPREREPRI £9%s W S&e Tt dhpPYSEem F9Fhp

16 @R s

free to rotalwradidtehss pailtitcomponentpi ¥odi2g. Pludd,28 saddcoryisten ed
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of stainles
by stop pin
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housing, a removable separation\irradiation chamber suitable
for mounting in said rotatable chuck and having at least one
passageway for the passing of the multi-component bodily
fluid, and a source or radiant energy connected to said
housing and located proximate said separation\irradiation
chamber so as to allow transmission of radiant energy to the
interior of said chamber,

wherein. the apparatus is for automatically retaining
said removable chamber during operation, said apparatus
comprising:

a clamp arm having two portions, a first portion

having a securing means and a second portion containing the

clanp arm center of mass,

a pivot for allowing at least partial rotation of said
clahp arm about the pivot, said pivot being located between
said first portion having the securing means and said second
portion containing the clamp arm center of mass,

said pivot attaching said clamp arm to said rotatable
chuck at a location where rotation of the second clamp arm
porﬁion about the pivot in a direction away from the
Ehuck/chamber central axis causes said clamp arm securing
means to take a position above said chamber, preventing its
removal.

2. The apparatus of claim 1 wherein said clamp arm
securing means comprises a beveled end, said bevel angle
causing said clamp arm to rotate about said pivot in a
direction away from the chuck\chamber central axis upon
insertion or removal of said chamber, preventing operation
of the securing means.
3

3.%? The apparatus of claim 1 or claim 2 further comprising
a stop pin located on said rotatable chuck at a location



greéfé?“ﬁéfgil "Canmp arm26 is conprised of pivot_ point erein
ﬁeeﬂﬁés%enl@bmcp arm26 is conprised of two lﬂ) ﬂ‘“ﬂl‘Hﬁgﬁﬁﬂﬁportion
haV|n ans 34 and a second portion c np arm
cent emm‘ mag\lg ef erring back now to Figurej2, in operation chuck 12
r ot at I'rection indicated by thailarrow, although this is nerely a
matter of design choi ce and the device of the present invention will work

equally well with rotation counter to that shown. This rotation causes the
center of na¥3eZEPYorREMEISRaPL TR ERCANh(FRANRLAT ROXHEOR haReRE\ thauck

conbi nati on, pggbsi A &l aiRedtTofd towared A &hﬁt&k‘{i&w&ﬁbéﬁ ¢éntPL1dakest i on
of the arrows shawn_.at, either end, of tQh i qg arm %%causes seﬁurlng
RG HE 0

means 34 to mbveBBRRE HanBEPVERE 3F?e559ﬁ? P LRR ohrom

taking a position below the rim of said chamber.

4. The apparatus of claim 3 further comprising a bias
means to prevent said securing means from taking a position
above said chamber when said chuck is not rotating.

5. The apparatus of claim 4 wherein said bias means is
a spring.
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of the clanp armis a design choice, and the present invention would work
equal ITyis Skt HagBedn Repleced | anp arm desi gned to rotate in the other direction.
Ref erri re 4, there is shown the separation irradiation system
with th the present invention taking the position it assumnes
during operational rotation of the chuck 12. As is readily apparent from
the Figure, securing neans 34 with its chanfered edge rotates over the

| edge of chuck 12 and above a portion of chanber 10. In this way, chanber
10 is secured within chuck 12 during operatijgpnal rotation of the device. As
Is al so apparent fromthe Figure, the bevelled portions of securing neans
34, preferably at angles of [err], allows chanber 10 to be renoved and

i nserted when” chuck 12sgGuRtrs| OFefi Dok ARNHRL FHGE UPHRLEERT downwar d

force on

ABSTRACT

An improved apparatus for automatically retaining a
removable chamber during operation, in  a system for
separating and irradiating multi-component fluids. A clamp
arm that having two ends is provided: the first acts as a
securing means, the second contains the clamp arm center
of mass. The clamp arm is pivoted on the rotating chuck
near the interface of the rotating chuck interior and the
removable chamber exterior. The pivot allows for rotation
of the clamp arm about the pivot, the pivot being located
between the first end with the securing means and the
second end containing the center of mass. When the chuck
is rotating, the end of the clamp arm containing the
center of mass rotates outward, causing the clamp arm
securing means to pivot above the removable chamber
thereby securing it in place.

»  (FIGURE 2}
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-8- the chanber during renoval or insertion into translational force
rotating clanp arm 26 out of the way of chanber 12. As is simlarly
apparent from Figure 2, stop pin 30 |ocated on chuck 12 is positioned to
prevent the second portion of clanp arm 26 containing center of nmass 36
frominadvertently becom ng positioned under the edge of the chamber 10
when the chuck 12 is not rotating, preventing insertion of the chanber.
The use of a stop pinis preferable to attenpting to inplenent a bevel on
this end because of the end's width gﬁﬂlthinness. In lieu of stop pin 30
preventing such rotation and the bevel’s” of securing neans 34 all ow ng ready
I nsertion and renoval of the chanber, a bias neans nay be used, such as a
spring, to provige a% force causing the clanp arm26 to return to a
desired stable pgsition en the unit is not in operation. An enbodi nment

i npl enenti ng by EEnv%nti nal nmeans a bias nmeans such as a spring, and

elimnation of p SHe in is readily,apparent to one
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wor ki ng in the nechanical arts. This approach, however, has the

di sadvant ages of using snmall parts that can be | oosened and | ost and are
difficult to clean, and is therfore not preferred. In operation, two or
nmore of .the above described apparatus (typically three) are used to hold
the chanber in place during operation. It has been found that gravity al one
Is sufficient to hold the chanber in place until the chuck begins to turn
when centrifugal force acts on the clanp armto rotate the arm about pivot

28 in the desired direction. -9- Wth the securing neans 34 properly
designed with the bevels, it has beenzfgund that the bow can sinply be
dropped into the chuck where it will settle into the correspondi ng seat of

the chuck, so that the clanp arm can

FIG-2




grip the chanber when rotation starts. Wien the above i nproved securing
systemis installed in a separation and irradi ation systemfor bl ood such
as that described in U S. Patent 4,921,473, the following results were
obt ai ned. As chuck 12 spins, the center of gravity of the clanp arm 26
noves radially outward, rotating the armto bring the bevelled surface of
securing neans 34 to bear on chanber 10. The centrifugal force at ‘the
operating angul ar velocity of 1340 revol utions per mnute was found to be
11. 8 pounds. The downward forcg/?t t he bearing surface was found to be 6. 32
pounds. Because of the bevel onh’the underside of securing neans 34, the
chanmber 10 can be lifted directly out of chuck 12 because the bevel angels
at 450 are sufficient to prevent jamm ng the arm against the rimof the
bow . Specifically, it was calculated that if there were no friction, the
force to renove the chanber should be approximately 19 pounds. Under
actual conditions, it was neasured that the chanber could be renoved with a
di rect _

o
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upward pul | of 42 pounds, deflecting the clanp arms and freeing the chamber
from-the ‘chuck. As a test of the reliability of this invention, the system

was run with a 7.22 ounce-inch unbalance with a full fluid charge of 250
cc for  [err] hours at 1340 revol uti ons per mnute. This period of
operation was conpl etted successfully w thout any probl ens or unexpected
occurrences. CLAI M5 1. An apparatus for use in a systemfor

separating and irradiating nulti-conponent bodily fluid, said system
i ncl udi ng a housing, a rotatable chuck/¢12) |ocated within said housing, a
renovabl e separation / irradiation chanber (10) suitable for nounting in
said rotatable chuck (12) and having at | east one passageway () for the

passing of.the multi-conponent boﬁ-y/@i d,&wd a source
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or ant enerqy connect ed t 0 saj-d-heusing—and_tecatedproxirate—sai-d
se on/ i rrSaﬁ PORT 1 )&P@Ba“a%N?c%QﬁWt ransni ssi on of radi ant
en,ﬂo the interi or of sai d chgrrber (10), wherein the apparatus is for
autdatically retaining said renbvable chanber (10) during operation,
saKd‘BﬂdEHﬂABSt[WTsr ng a cI arrp arm (26) havr ng two portrons a first
o ’ A . - , ot o
gr m cent er of mass (36) a pivot (28) for all ovvr ng at | east part i al
rotation of said clanp arm (26) about the pivot (28), sai d pivot (28) beir
| ocat ed between said first port I on havr ng the securr ng means (34) and saic
second portion caHBCURING S 0 Y Lh MBER 36), said pivot
(28) attaching said cl arrp arm (26) to sai d rot at abl e chuck (12) at a
| ocation where rotation of the second clanp arm portion about the pivot
(28) Ahimproved appdr@ils BeatdmhAiBally et fiHiME 4/ reia M cHaRiber Ell0) Auitisg 6FeaEs,
in a system for separating and irradiating multi-component fluids. A clamp arm (26) that having
two ends is provided: the first acts as a securing means (34), the second contains the clamp
arm center of mass (36). The clamp arm (26) is pivoted (28) on the rotating chuck near the
interface of the rotating chuck interior and the removable chamber exterior. The pivot (28)
allows for rotation of the clamp arm (26) about the pivot, the pivot (28) being located between
the first end with the securing means (34) and the second end containing the center of mass
(36). When the chuck is rotating, the end of the clamp arm containing the center of mass (36)
rotates outward, causing the clamp arm securing means (34) to pivot above the removable
J chamber thereby securing it in place.

Fig.: 2.

o4,

._ 1'7qu5 2080

E Y

'SG005 960628 SG-Abstract



GLIq3-g. 3es
ns (34) to take a pgsition above sai d chanber
(105 pr ev 112 The gppaiali BV

sai'd cl afp ns (34) conprises g ln:ev:@l: r FiETSyel 56
angl e causi ng sal d cI anp arm (26) to rotate atio S@Jn é§?V§%§C§ tq Raged ...,

said cl anp,

direction away fromthe chuck/chanber cefgral 18.)(1 BP0l 'of? Beged L.
renoval of said chanber (10), preventing oﬁe Ak Qpl Q tB “Qecu?ﬁﬁ@md -----
means. 3.. The apparatus of claim1l or cIa|n12 ;ur heér con%%?glngﬁhpﬁﬁdp
pin (30) 52dM€d on said rotatable chuck (12) jal a Iocatlon wher eby
rotation of the second clanp arm portion abouﬁ_w..ft.“fié* O RECEIPT28J41u6 0 a

direction toward the chuck/chanber central axis is |imted {0 prevent
said clanp.secénd ppparashufrohot akissy anposi tsystérel den heepamadiinghaahdr .

irradiating multl—component bodily fluid, said system

including a houSIng, a rotatable chuck (12) located
within said hou51ng, a removablé separation / irradiation
chamber (10) suitable for mounting .n said rotatable
chuck (12) and having at least one passageway () for the
paseing of the multi-component bodily fluid, and a source
or radiant energy connected to said housing and located
\_ proximaté said separation/irradiation chamber (10) so as
to allow transmission of radiant energy to the interior
of said chamber (10),

wherein the apparatus is for automatically retaining
said removable chamber (10). during operation, said
apparatus comprising:

a clamp arm (26) having two portions, a first
portion having a securing means and a second portion
containing the clamp arm center of mass (36),

a pivot (28) for allowing at least partial rotation
of said clamp arm (26) about the pivot (28), said pivot
.ku’ ' (28) beiﬁg located between said first portion having the

securing means (34) and said second portion containing
the clamp arm center of mass (36),

said pivot (28) attaching said clamp arm (26) to
said rotatable chuck (12) at a location where rotation of
the second clamp arm portion about the pivot (28) in a
direction away from the chuck/chamber central axis causes
said clamp arm securing means (34) to take a position

above said chamber (10), preventing its removal.
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4.-* The -apparatus of claim3 further conprising a bias means to preventing
sa'd securi ﬁﬂ ilﬂﬁuu nltaklng a position above said chamber (10)
whén sald rotating. 5. The apparatus of claim4 wherein
sai d bi as neans |s a" sprlng

11

2. The apparatus 6f claim 1 wherein said clamp arm securing
means (34) comprises a beveled end, said bevel angle
causing said clamp arm (26) to rotate about said pivot
(28) in a direction away from the chuck/chamber central
axis upon insefﬁiénf or removal of said chamber (10),
preventing operatioﬁ-of the securing means.

3: The apparatus of claim 1 or claim 2 further comprising a
stop pin (30) located on said rotatable chuck (12) at a
location whereby rotation of the second clamp arm portion

about the pivot (28) in a direction toward the

"
chuck/chamber central axis is limited to prevent said
clamp second portion from taking a position below the rim
of chamber. |

4. The apparatus of claim 3 further compriéing a bias means
to preventing said securing means (34) from taking a
position above said chamber (10) when said chuck (12) is
not rotating.
.
5. The apparatus of claim 4 wherein said bias means is a
L/’ spring.
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