, OPe3eJE."n62T162 ~ ~l L~ | ~~? PHOTOACTI VATI ON LI GHT ARRAY The Py esepi 20
|nvent|on relates to nmethods and apparatus for extracorporeal blood
treatment, and in particular relates to light arrays for exposing bl ood or
bl ood conponents to ultraviolet radiation. Background of the Invention It
is well known that certain human di sease states respond favo mﬂl |||mﬂ
treatnent of certain blood conponents by visible or uItraviom ﬂNM'Ml m
irradiation, with or without the introduction of outside agents, .gagpounds
or catalysts. For exanple, it is known that psoral en conpounds form
phot oadducts with DNA in the presence of ultraviolet radiatio m m
noderating the viability of |eukocyte popul ati ons. Systens enﬁ Mw ﬁmmmmww&
t echni ques are known whereby extracorporeal treatment of a patlent(ﬁ?ploo
i s undertaken. For exanple, in U S Patent No. 4,573, 960-- Coss pa 7 ent
is given a drug that requires photoactivation and the patient's blood is
then wi thdrawn and separated into its,conponents. The undesired conponents
are returned to the patient. The patient is then disconnected fromthe
treatment apparatus and the separated conponents, e.g., white blood cells,
axe exposed to ultraviolet light. Follow ng photoactivation,—the treated
cells are returned to the patient. In prior art systens such as those
described in the Goss patent, the actual separation of white blood cells

from whol e bl ood reqU|res @ubm@@tmq@ymﬂﬁpqg@hmmhﬁﬁxypart of t he operator
of a centrifuge, an eV|tablﬁ%results
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Thi s problen1ha been_l arg sol ved. b e_net hods_-and. apparat us, di scl osed
i U8 P et o, AreYr. Tk SrEEtipd rIodk  APCH R J8BRREN RS i

assi gnee @ItthﬁlpieSemadlavennlon and is incorporated herein by reference.
In the apparatus disclosed in the Lee et al. patent, the fluid to be
irradiated is introduced into a seal ed chamber. The rotation of the chanber
cent ri f ugBatkaseundspfs thiee Invengipnt ol ayers and the inner layer or |ayers
are exposed to a |ight; SOYELE RhSRASEHaRPRAM {Li hﬁﬂaﬁp@rl%@as'en@crae/@é' of

the chanber. The chanber then ceases rotating, remxin e _conmponent s of
the flui dFesp@-enEayeEahiyi Ftlerr fpatTent Qi Gaikain tiﬂé’%tqoé}ﬁonqlkﬁﬁever

al t hough ghevapadia usrduiehasedlier the-demeion! . widher PL¥hEas Q:fﬂ%.at Iy
enhanced resul a nunher of problens exi st \/\/m(:%;F i f overgone woul d

further erm%ﬁeéui:ﬁéogf PEcAUWFSHEEs 3Gt 1 i CTERYNAF ShichaSedvahs: | F%oul d
be desir abk&mpliey Etsaﬂ@HQnoWIO ey ipddrail dil idonpgoilrls Ifafn goRfticgdcaioten

t hat des di at d t t | |
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r epeat ablreodexcht angattheconbbgliihyi of $kokbdybe pepudmedcss.t hat it cannot

be used after the perfarnmpes)alithe.hawns hagy Qg%e%d%geb?{n%wnaw%%g%w

| evel . Additionally; because®it i s necessary anp ass
withint rﬁcttneaqct:@rp@realspmm:mgn@emfr if lrg@txﬁfern‘:%rblgpdce& yngergafesy um

and the |@gp éﬁéﬁ}gﬁ?éy shoyl 8. 0§§H8MtaN8‘ N MY e9¥eL oggséndaagéel%tatilse to
accommpdat e variations in bulb dimensions so ihat. convention comer cial ly
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replaced
ultrav1olet light. Following photoactivation, the treated

cells are returned to the patient.

In prior art systems such as those described in the
Goss patent, the actual separation of white blood cells from
whole blood requires subjective judgement on the part of the

operator of a ~centrifuge, and inevitably results in

i),



- 3 Conversely, the |anp assenbly should be integrated into the égdi gtentll?
so that other normally replaced or renewed conponents can al so be

mai nt ai ned wit hout having to renove the | anp assenbly. For exanple, in
certain enbodi nents of photoactivation equipnment it is necessary to replace
a di sposable irradiation chanber and bload-tubing. It would be desirable to
be able to undertake such replacenent w thout disconnecting the |anp
assenbl y. dwntemivertion ceithi sogguiprénblood eliecessny tbatmmﬂmaq;on

carrying the shal,f bl opdiocuny SRACEIMLALD bhe Rl T Khuge chanher sy

that the | %ﬁt array could interfere wt tUblbg
opened anc Ets%ﬁéd/ef@%%rqf%/ tfﬁjéﬁqaﬁ@ﬁfe{eﬁ@ess@@‘@ epe hawoibged dedaeiey

structure Qfide @pp@s@t Hergbaul (Anrar %tr;fgérétm% bia0d J4hi ngnweeée R €.

Finally, it would a be desirable of ‘the lanp power and signal
el ect roni ¢% wém?%oﬁﬂéc‘t’é@et &tt Bé -IraWP3chi t hARSIFR]G L& ithy wissH ange of
rotation e ireld@ tCRaRReNt 1 oMY 4 sOfi nkBepbryert ﬁ@réﬁ.nhB? pawebeeref ound

that systens for separatin irradi ating_bl ood that conprise_an
i nst runentt e |aﬁcﬂatfﬁé§sa%r1§t“§t°£fﬁcg b fdea HesneanaT. r PREFAE o hen AR can

be providew vib¢ hiapatidpreded d | ght raguagdt Hatoprovidabed edaniRe0f rgtieant

d th th t th h .
mor e bul be AT B &6 £ e PEBR TR CERy T IAde 1ANASSPAr B BHE Eabier SohBnber
connect ed ltayetrtse atrui btshe hannprr_eflea}aebi yor nbda:mim; areoprpoed ftovr aedéghtng
the el ectrjy ;ucheJ e gce#élb?lPEEffrli:.er n‘ég’QQ\%h%E”IEn?%h%?ﬁp%ré ngbers

define an’e sur error. sur erer’n the support
are di spo@@ﬂmracent'ff@ﬁe dhamhe o thiga epelases f ada tame oppesd&ing dehene a

channel , RIMHMELR SRaCcenwher g, 4bi n&a&artrme nge%ae@lehtgwehhhw dggcan
be dlsposed without interfering with the array. The bulbs are nost

pr ef er abl y%ﬂr&&%&q Gheh@af vt menbers usi ng fI exi bl e sel fl ocki ng

straps, and in enmbogiw@nds, Usl fidotdR ©he r@gsﬁa:ba&@ didel bsbhsiar enal §@e

preferably hel.d toget her by pne or nore str r ov d nmountin

Por the aftap i SSHaR: PELYHIea STRBCIYS EroaDHeHr FEFUis sy &t SFATPSE O

connect edptr@bﬂhﬁ\s éxrst:ywmlch4 iEnsiegaent , byoand cfmrmfeer se;mhangcémunés,

nost prefer léé .t hree cent di. sposed nd eg allé spaced ?:pri n unt s
=

Moot or o Bt syt ol 2k AT AR AT, it BF s oReng
i nvention de«srle"aduflet,he fappetameErsber sto s @raiirdaui tarboarld: andi ¢ het udbamp

M CroCi I Cult, o ur%%’ltorno' LLog t f’oﬁ??éét QL ob EH@F@”@( 15’9§Bnpr§$§%?&y

t he mcr00|rcu nprises a C I'mer clrcurt ermnlnga
time of a@ga\;@taton aor shenarngy, sheirdyicpon meddhi ng a Beedeser ni weel

val ue of bm%tb%k@llvtdt%rpfcx%@era@w Uhode ¥ Q‘Hﬂttﬂdﬁrec?'a(r?d“feﬁéé%lﬁé the

l'ight array. Thus, the present invention also_discloses nmethods of
control | i ﬁglqhhé 6BF‘§UF°B\f1§HréFﬂ§§1 shopdPpie @RFEINEREP | PRAbnl bicamRAL

Drawi ngs bkGuskd &f@e&artmealpd&eﬂcﬁﬁx%cddé/%ﬁ/@m qfam%% WA A dE WPt | Ng
the light array of t? iesent nventl ﬂ b i S.a perspective vi ew of a
light arré&y %Fh%t F’Hg Spl’lzh% 1hhgR3tnY ac 8F83ﬁ8e3\ﬁ thS aNFrEFSATYy ¢

enbodi nenplaicet hEhereBaaﬁ;b iaseandblon. wEkkGinl tise areexplroded persqmmm'g Vi ew
of the Iight r ) lectrical nect or de in _acc

with the %r tglf % vent %“%%LFF&S % 5‘% %@p %n \r}\lié\% a%gmélj@m@r en"%%tnlcvgy)

of the sugb@rdtldgum\-@%embl ynignidnus e rmiedaipecormmeict el sseerbd n e 3o

during i tac%%'a et OQ'ar LG ond %nabH%S&%éhé’PoNé% chhééﬂeco%fwlorma | de

assenbly an ectrical connector shown In GS. 3-4. FIG

per spect i FEMEER1adilyi pPYRilgbEpdubbsofany bﬁjﬁﬁéﬁt g%ﬂ.tdpts&l@e#ma\éﬂéérﬁq n

FIG 3. DghablsedPescizhptinemief tihe Reimiared Bibed, nerthe Refiddridibdn FI G
1, an exp ed perspective view of _an |nstrr|{re€| Bgaat hat inco porat es an
C

array of EPS@EP&FeSttﬁJ’iﬂ fobuF b2 by FRBETP nEBYWR LI IR,

i nventionfoy skewinihke stlanada kDb uish ays el alret yc aupenericonfriddd tesitde t he
di anet er gﬁns}?l i n rical, ir.radiati q:gj chamher 52ntthaEl)tulibsS part of the
8 .

i nstrunen oﬁ’?trrl&ctlloélﬁs and operati 7 0F

It would also be desirable to be able to replace the
lamp assembly gquickly and easily to minimize down time after

the lamp assembly has degraded and must be replaced.



2 i~ J~1 ?~(~2 - 5 the instrument 50 is preferably in accordance Mt hyi n2002
U S. Patent No. 4,921,473--Lee et al., described above and incorporated
herein by reference. The array 100 tits within the chanber 52 as closely as
possi bl e, thereby maximzing the 5 radiation density falling against the
sides of the chanmber 52 where the white-b3ood cells are | ocated when the
instrunent 50 is in operation. As noted above, comercially avail able

ul travi ol etCamidrssesixyhi bthe alaapataissemplw dehsahdgebef iditeenstordl ihobertdaces
10 and thus, n_in referr nhodi ment £t pr.esent

I nvention %r u\a/il% ee%a sloeggtlﬂgt%%%%Psnporﬁ\aglf%ﬁrne[@daﬁeo&t% %ee At glr%de%%ﬁ‘p&?leﬁ tc?f
the array teM i adepersenmayntRefhedr i vt houtt iafti®g 2Loi tremavee tdeen lamat

each sprin 10 inc es f_spring 1 r, Whi Lndj vi dya
bul bs 102,%&%@8}’}5 vvi_IIHsJ? i de%x#ﬁ??’l oxi e Fi erdvi dgg‘p’ﬁi‘?ﬁtﬁ’ﬁé‘r’%af %
springs 11Phempatisiatadsidror el pmatitat iidh i bs burecespeRsi ohe andpikrse a
provi des agseldsLterad- RHSMY A Seg 1 && 1 fhg. thee | §ad3alB8

t hat connect each bulb to a power suppl he apparatus is f

en t ul |
assenbl ed. &S IR aBR SF t3HRlrEPe IR Kb BHF fre e R aaRe r‘dﬂ}XEGGt
di scl osedt qusej'dhrge?cttih@ itthéJSgZanﬁﬁl_L)éésthﬁ@l}ﬂJLbS %&ﬁ&@ér ;$6invmeégeaihhe
prior systens .used as.many as : ver, t hou e preferre
B ibodi mont SN e LS Ess saa b At gaib s Sty L ey phide blood
under stogdot:hﬁtpyarspamerrbﬁf ltrr]ﬁh bhéPeeﬁﬁﬂiHegl&t bgiambgri Elr_:gh ah?aytassem@hy 25
100 as shown. _Becau of .t simpl.ici and, r.educe u [ parts, th
array 100 GEEAYoSol e PECR LS TEnUEF Br Ehe! GHPErCana FooCROBBRPT| b LPPHoS
Referring agal mlticsdd.G Clearlycarsurh dppreciateatcd heftouhd selbassidddyand
il lustrated,in i s af fixe % 3 [ r b | nged
to the i nsg‘ 3 t?rresgttr g:%'%gj ﬁoﬁg. {:%e%p#%légtéggergﬁf)gﬂ?i gfég,g&%hghgﬁ%‘gé%o%&l)ghgl SO
lifted fromhginehippasiokhanbBing2lyt hatemoywkdbvatisagbacdess naplie £ the

interior. TRepsYdidlfhd AW 10@ 160 H & Jor-aVQbthd sl &d T e YamPst he
bl ood tubing 56 and vent tubl ng 58 that cooperate with the 35 irradiation

chanmber 52%afdate indarforing Witd thee HOWRF 9P Hetteriidiseamdehts.  ~
;3JI1~1. ~.~~:'". - 6 Further details of the array 100 showmn in FIG 1

are illustrated with reference to FIG 3. As shown therein, the three bul bs
102, 104, 10%&%@%%& with straps 103 preferably conprised
of vinyl or another 4 é&xddsbnewrbeen Abund that systems for separating and

irradiating blood that comprise an instrument that includes a

rotatable separation and irradiation chamber can be provided
with an improved light array that provides a source of radiant
energy. In accordance with the present invention the 1light
array has one or more bulbs with electrical connecting leads
and at least one support member connected to the bulbs that
preferably includes a connector for receiving the electrical
leads. In certain preferred embodiments, the support members
define an end surface and an interior surface, wherein the
support members are disposed adjacent the bulbs so the end
surfaces are opposed to define a channel, providing a space
where tubing carrying blood or other fluids can be disposed
without interfering with the array. The bulbs are most
preferably attached to the support members using flexible self-
locking straps, and in embodiments using two or more bulbs, the
bulbs are also preferably held together by one or more straps.
Improved mounting systems Zor the array are also

disclosed. The disclosed array is preferably connected to the



5 that can withstand the heat and ultraviolet radiation enmtted by2thelll 2002
bul'bs 102, 104, 106. In accordance with this aspect of the invention, a
flexible bulb package is created by tying each bulb | oosely to conmon
support nenbers 120, 130. As explained in further detail below, at |east one
of the support nenbers 10 120 includes.cigrcuit boards and associ ated

el ectronics that control the operation of the |ight array 100. In the
preferred enbodument byl yaerateford f‘@ﬁi@%durﬁ@@b&ﬁés&%@réﬁ@r%ﬁya&ﬁ%@ed
to the bul bs %02 i04 106 usi ngaﬁg[ exi bl.e sel f-1 ocki ng strz{%;rs 140. so seen
in FIG 3 STRCEVeYs AEPorss ¢ ITRACHR PRSH SCRAT 1 #ES
support nexdepsiiaq, éSO,leiaIﬁespmtegs 122,132 are also preferably attached
usi ng sel f-1ocking 4 rtal e iments bar code Iabel 134
or other identifyi ngsi]&‘l eéﬁt l% em:%o%? t%fl g%% rheesesuppor}\fe Neter o

120, 130 ascshake 80pRefrér rmemgogts I tlst @ FeGregiti t bcandaland béenséedesha

t he power ecdLs C t p.

120, 130 ar enost erarF o iOenpant ebraharele 6%%%%%%{’%%&%{*?0%*%%‘;%%
108 are ieeeferabhveo &heomHagionirt3s t IeRMRELeR S aghed ook /Grignest qircuit
support megher %e@‘ml%tﬂ?% l's Qfocli St ZRe a3BeCh cOf vEREohNVEN | PReATE n 1n
t he broken avvay portion of the support nenber 130 shown in FIG 4. Fl 4

i || ustrat d&ReREPY RO rBB&FanﬁoF‘tPBﬁdPﬁeémif‘Fét venee aft 't heo it dtimsh

that is besit iaddioivdeisont icter aél@ék/&imeir@tled:ulrt Fu@Babl eandthe A MHtE

136 prOV|des the copnect i pn bet ween the connect 1 9 3 a

sour ce. B R BT R RECt BreR880T e aprsr Sraniy 55 \Wapt&i?‘%i 13
connector @mmmfolhﬁﬁg bhkbsutpdt 164, anOaraae ufe&uﬂbsthe illustrated

enbodi ment and each bul b has four power |eads 108 (as seen in FIG 3). FIG

4 also illustrates a preferred Iocatlon for the 35 mcrocircuit 150 that
control s tBii@efcPag ' 2f g t8einfist he present invention. The
structure of the su rt er eferaikb¥eisBel ydes,

circuit board that BE%“ Op2[§919i %geggnét 1%% %he%rr% g%o%%rrpcﬁ%ttu%so

illustrat emc%t@ozs@héngpﬁhﬁt é@lgbr-renr@w @ﬁeehenaréeen@eenaenrte@m red by a

particul ar applicat e, AS £xphaiRedpabevve RECAMSSE RE EIgBS! 99§a9f and
ul traviol et bul bs degrade over tine, it _is desjrable to provide 5 a control

Circuit tMRAURDIRETRIIFES MAAe 4P {SeOF G‘fmﬁel‘l”g‘h‘{‘ B BATRL SRS h /Ao MENty

pr edet er mged.perppdsehtt i ARehsiogached, bl ocks t he power from-t he array
100 indicating that it myst, be replaced..In this the reliabi f
the instrument 50 déls[%;’ri Bedsatf‘d\/eéeip 9 e“fs’*’e?es?hjc SiYifY O ﬁO\%IR &\i(l%h%l th
10 cert ai yrahainditdre tehecitirghblacoayecsoppenatie ngn ddmorddnayiwaltdt the

em ssi ons pq_xee Wi & th F(gger red power range and thus effectively irradiate
t he bl ood “conponent’s hin"the centrifuge chanber 52 shown in FIG 1.

Thus) in another aspé6t 6f isha ptesewnievnveartoallysbpekkadewel  cofit £bel i ng
the outputg,of ag{diade %fséélx'rlb% ah§ Qié8£9§891 cTQﬁnéTSEB?dé o 'trf‘%*ﬁ%* egent
,__|nvent|on|nclude he steps moni toring the total trme the bs are
“acti vat ed; Ao+ BY fﬁér%@)@’é&mﬂt me to a predetermned tinme val ue and

determining if the fotal 4ii® gx¢eedpehavir eﬂpé@rafneduélewﬁ&yabu%e%en
the total tine ceed t he rede ermned tine val ue, the arra

di sconnectae%F‘W i £3 p%%\% Ebﬁ‘? eSORRRF LA | HYCYReIReBdFor 3 épl acenent .
FIGS. 5-6 provide pergpest iige a IHeisipeattiions vdifeu hes Suppor t taeRrber s5120£130
and the erX|LpIe strapsd140 ugne% to Zganafflg,( (t;he to the bul bs as indicated
in FIG 32 ARYRRRT 2 Aeddanate™Bhe 37T nt? sibport members 130 i ncl udes a

connector 135 and conprises a printed ci rcwt board. The ot her support
menber 12 b, G : e, E | 8 erent material.
The confi %gd gl&fl t Gl é& &i ghsed as shown in
FIG 3, provides a BﬁéﬁreinghéﬂnEIGdeh n@@l @yplﬁéeél gesspecthveviadped
support nmeens kel the channeh v dessa §Ha%?ri‘\i’5?r &£l h@ﬁ&'@lﬂﬂ

sa

56, 58 descri bed above with reference to FIG 1 may be ely di sposed

wi t hout i tURYERT R WP Hotoné‘afiénhi}eﬂcﬁr%‘?rfcfferw%% C&¥r Ry €8G5 ot nVention

is shown. The array 100 and associated components fit inside

the diameter of a cylindrical irradiation chamber 52 that is

part of the instrument 50. The construction and operation of



35- conponents within the chanber 52. As seen in FIGS. 5-6, the sup?ﬂ‘t TR
menbers 120, 130 al so nost preferably flare at their bottomends 12 ,13é ko“
hel p guide the array assenbly 100 over ~r ,, ~''l ~~C~—cc~- 8 the
tubi ng 56,58 as the assenbly is |owered into the radiation chanber 52.

Al t hough certain preferred enbodi nents-h& e been described herein with
great detail, these enbodinents are no 5 neant to limt the present

i nvention @l anstonengr 4 ded frorefangitsesinf addorsiangte rgl tie iinnv@érd i on
pon revi e odnd hewboreqoihd shaci ieeat ian apd. 0 aukogs, pLhosaralyekidiq i n
the art wi]l realize -that a nunber of adaptations, nodifications and
vari at i onstRPIPRI ¥ppar BELS L1He ST iNSEE TSR arBhe cdlirRy Affe LiGswiniHdiin

departing dionerdmodasss soneepkslgi §6! psedi bAGCORBRabY, ma&fieienGRy ! d
be nmade_to tﬂe appended clalgs in order .to determ,ne th fggl ?F%R? of the
present i Fotpn densgty_faflingoagginghafhessidgs R itde Shambey At em
for separ aihexe atte iwhiogk dlided daldds e riicidigsd athdm el Teiit ruddntdisty a
rotat abl e separation and irradiation chanber; and light array providing a

source of TadrAntPerary tonnected to the instrument and di sposed within
t he separation and Asr aditad oabohenbeomrieheilailght availalbepulsrayidletone

b Ce ’ : o first ;

menber oot e har et 1yeEe SERRCEANGe o dher P r3 T4 e

bul bs &®n@ridi hjus, caxmesesn fior FEGei Wi.ngordbertedt pnbadimeads; ehertdien

the SUppo[#réEE‘ém?rﬁl@éxfx {‘c‘?na;gr&?gdéuééagéaéﬁ‘dtﬁ?eé”ﬁgfgﬂé hSuis’ 399 o
e ers ufbs

wherein t support ne re di sposed adjacent t so the en
surfaces & tpeaah tyldepritnthg anbayiel 09 Herdarandant 1y, Redesysmamnew

claim 1, whereid. the pul bsn ape &éRCHES L { QatRCSHPRE holREDPELS YRlcNUdes
flexible sa6|]féalfocsk1:l>lplgn95t{fgséver which the individual bulbs 102,104,106
/ ,

15 will slide. The flexible fit provided by the leaf springs 112
compensates for the variation in bulb dimensions and also
provides a self-centered assembly. Also seen in FIG. 2 are the
leads 108 that connect each bulb to a power supply when the
apparatus is fully assembled. An advantage of the preferred

20 embodiment of the array 100 disclosed herein is that it uses
only three bulbs 102,104,106, whereas the prior systems used as
many as 22. However, although the preferred embodiment
illustrated uses three bulbs 102,104,106, it will be understood
that any number of bulbs can be utilized in an array assembly

25 100 as shown. Because of the simplicity and reduced number of
parts, the array 100 disclosed herein is smaller, lighter and
is cheaper to build.

Referring again to FIG. 1, it can be appreciated that
the subassembly illustrated in FIG. 2 is affixed to a cover 54

30 that is preferably hinged to the instrument as shown. When the
cover is lifted, the array 100 is also lifted from within the
chamber 52, thereby providing access to its interior. The
structure should be configured to avoid interference with the
blood tubing 56 and vent tubing 58 that cooperate with the

35 irradiation chamber 52 and the rest of the instrument 50 in

preferred embodiments.



20- 3. The system of claim1l conprising three bulbs. 4. The systemof claim
1 conpr|5|ng nmore than one bul b where the bul bs are hel d together 1§ dide &9?
nore straps. 25 5. The systemof claim 1l wherein the second support nenber
further conprises a circuit board and a mcrocircuit. 6. The system of
claim5 wherein the mcrocircuit conprises @ 30 clock/tinmer circuit for
determning a total tinme of activation for the array, whereby upon reaching

a predeterm ned val umifhdheidwtidls tdfive: of @@féyalbonshbhﬁ ChOEKG! i meare
~~, 1 ~ 10 7,. The

System of STAMELT AN AP R IS o BoRtect dd 1 89 RIS TR by tBie
or nore spthrgembuits. 1928.108héa 0$y stremlafosd laf gl dhesgethéhevath aytraps
comect o0 385t BRsCASARITP LY, LOReBrcohi Ly dhopasecep0d Suchyycppas e
conpri sé |gaatspamnggthstand the heat and ultraviolet radlatlon emitted
by the bulbs 102,104,106. In accordance with this aspect of
the invention, a flexible bulb package is created by tying each
bulb loosely to common support members 120,130. As explained
in further detail below, at least one of the support members

10 120 includes circuit boards and associated electronics that
control the operation of the light array 100. In the preferred
embodiment illustrated, the support members 120,130 are
attached to the bulbs 102,104,106 using flexible self-locking
straps 140. Also seen in FIG. 3 are covers 122,132 that

15 overlie the inside surfaces of the support members 120,130, the
covers 122,132 are also preferably attached using self-locking
straps 142. In certain embodiments, a bar code label 134 or
other identifying label may also be affixed to the support
members 120,130 as shown.

20 Referring still to FIG. 3, it can also be seen that
the power leads 108 are disposed in the vicinity of the support
members 120,130 and in preferred embodiments of the present
invention, the leads 108 are inserted into a connector 135 that
is attached to one of the support members 130. Details of this

25 aspect of the invention are seen in the broken away portion of
the support member 130 shown in FIG. 4. FIG. 4 illustrates the
circuit board portion in a "flattened out" configuration that
is bent into the configuration illustrated in FIGS. 3 and 5.
A wire 136 provides the connection between the connector 135

30 and a power source. A seen in FIG. 4, the connector 135 is
preferably a twelve pin connector since three bulbs 102,104,106
are used in the illustrated embodiment and each bulb has four
power leads 108 (as seen in FIG. 3).

FIG. 4 also illustrates a preferred location for the

35 microcircuit 150 that controls the operation of the array 100
of the present invention. The structure of the support member

130 preferably includes or is part of a circuit board that
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connector for receiving the electrical |eads; wherein the bulbs are

attached to the support nmenber with self-locking flexible straps. 11. The
light array of claim 10 further conprising-a second 20 support nenber, the
first and second support nenbers each defining an end surface and an
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thus effectively irradiate the blood components within the
centrifuge chamber 52 shown in FIG. 1.
Thus, in another aspect of the present invention,

15 methods of controlling the output of an array of bulbs are
disclosed. The methods of the present invention include the
steps of monitoring the total time the bulbs are activated;
comparing the total time to a predetermined time value and
determining if the total time exceeds the predetermined time

20 value. When the total time exceeds the predetermined time
value, the array is disconnected from its power source,
indicating the need for replacement.

FIGS. 5-6 provide perspective illustrations of the
support members 120,130 and the flexible straps 140 used to

25 affix them to the bulbs as indicated in FIG. 3. As explained
above, one of the support members 130 includes a connector 135

and comprises a printed circuit board. The other support
member 120 may be comprised of the same materials or a
different material. The configuration of the two support

30 members, when disposed as shown in FIG. 3, provides a slot or
channel defined by the sides of the L-shaped support members
120,130. The channel provides a space where the tubing 56,58
described above with reference to FIG. 1 may be safely disposed
without interfering with the removal or either the array 100 or

35 components within the chambexr 52. As seen in FIGS. 5-6, the
support members 120,130 also most preferably flare at their
bottom ends 128,138 to help guide the array assembly 100 over
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Accordingly, reference should be made to the appended claims in

order to determine the full scope of the present invention.
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light array providing a source of radiant energy connected to the
instrument and disposed within the separation and irradiation chamber,
the light array comprising:

10 one or more bulbs comprising electrical connecting leads;
a first support member connected to the bulbs;
a second support member connected to the bulbs comprising a
connector for receiving the electrical leads;
wherein the support members define an end surface and an interior
15 surface, wherein the support members are disposed adjacent the bulbs

so the end surfaces are opposed to define a channel therebetween.

2. The system of claim 1, wherein the bulbs are attached to the

support members using flexible self-locking straps.

20
3. The system of claim 1 comprising three bulbs.
4, The system of claim 1 comprising more than one bulb where
the bulbs are held together by one or more straps.
25

5. The system of claim 1 wherein the second support member

further comprises a circuit board and a microcircuit.

6. The system of claim 5 wherein the microcircuit comprises a
30 clock/timer circuit for determining a total time of activation for the array,
whereby upon reaching a predetermined value of the total time of

activation, the clock/timer circuit disables the light array.
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7. The system of claim 1 wherein the array is connected to the

instrument by one or more spring mounts.

5
8. The system of claim 7 wherein the array is connected to the
instrument by three centrally disposed and equally spaced spring
mounts.
10 9. The system of claim 7, wherein the spring mounts comprise
leaf springs.

10. A light array comprised of one or more tubular, circular bulbs

having one or more electrical leads attached to a support member

15 comprising a connector for receiving the electrical leads; wherein the
bulbs are attached to the support member with self-locking flexible

straps.

11. The light array of claim 10 further comprising a second

20 support member, the first and second support members each defining an
end surface and an interior surface, wherein the support members are
disposed adjacent the bulbs so the end surfaces are opposed to define a

channel therebetween.

25 12. The light array of claim 10 wherein the support member
_ further comprises a circuit board and a microcircuit.
13. The light array of claim 10 wherein the microcircuit
comprises a clock/timer circuit for determining a total time of activation
30 for the array, whereby upon reaching a predetermined value of the total
time of activation, the clock/timer circuit disables the light array.

14. The light array of claim 10 comprising three bulb.
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an array, wherein the array of bulbs provides an output where a
method of controlling the output of the array of bulbs comprises the
steps of :

monitoring the total time the bulbs are activated;

comparing the total time to a predetermined time value;

determining if the total time exceeds the predetermined time
value; and

disconnecting the array from a power source when the total

time exceeds the predetermined time value.



