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ULTRAVIOLET LIGHT CHAMBER

The present invention relates to methods and
aoparatus for exposing materials to a source of
electromagnetic radiation. More particularly, the present
invention relates to the controlled exposure of samples of

"biological materials such as blood to ultraviolet ilight.

Background of the Invention

Certain effects caused by irradiating blood
products with uliiraviols: lighzt are known. For example, U.S.
Patent No. 4,726,949 -- Miripoi; et al. discloses methods
whereby a thin film of wnhite blood cells are irradiated with
ultraviolet radiation within the UV-B band at a wavelength of
280-320 nanometers (nm). Such irradiation causes the white
blood cells to lose their capability to set off an immune
reaction in an alloimmunized patient. As disclosed in the
above-mentioned patent, and in related U.S. Patent No.
4,726,949 also to Miripol, et al., the blood cells should be
in a thin film that is inserted between two banks of UV-B
bulbs mounted a fixed distance apart within a cabinet.
Because the intensity of the UV-B radiation and the geometry
of the emitters are fixed, the effect of the ultraviolet
radiation is described as a functioh of total energy exposure
per unit area. |

U.S. Patent No. 4,727,027--Wieshahn et al.
discloses-decontaminating blood and blood components by

treating the blood with furocoumarin derivatives followed by
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As used herein, the term "biological materials" is meant to
encompass blood and components of blood, as well as any other
fluid produced by or present within a living organism, alone
or mixed with another éubstance, such as a photodynamic
reagent. Presently, it would be desirable for researchers to
be able to vary degree of exposure to which a particular

' sample of biological material is subjected. As used herein,
the term "degree of exposure" includes a both the intensity
of the emission, e.g., the power 1evel and the distance
between the source of ultraviolet radiation and the sample,
as well as other factors such as the time of exposure.

Currently available ultraviolet sources have a
narrow range of intensity. Moreover, ultraviolet sources
found in the prior art are in the form of individually
mounted bulbs that require time consuming bulb changing
operations, caused by various bulbs in a bank failing at
different times. When one of a bank of bulbs burns out, the
uniformity of the degree of exposure to the ultraviolet
radiation is altered, and even when replaced, there may be
bulb-to-bulb variations in intensity since the bulbs have
burned for differing amounts of time. Finally, changing
individual bulbs increases the possibility of damaging the
sockets into which the bulbs are inserted.

Ideally, parameters such as intensity should be
altered on a continuous basis so that the effect upon a
sample or group of samples could be observed. However,
repeated exposure to ultraviolet radiation'poses a health

- hazard to the worker. Although some hazards can be mitigated



effects of ultraviolet radiation upon many biol ogical materials remains

| argely undetermned. In particular, the effects of ultraviolet radiation
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hazards can be n]tIQQ&ﬁgltlonaTIy, it would be desirable to provide an
apparatus that would support a sample in an accurately
predetermined location without blocking the incident
ultraviolet radiation. It would also be desirable to prevent
excessive heat build-up within the enclosure containing the
samples, since it 1s known that exposure to elevated
temperatures can have a deleterious effect upon biological
materials. It is therefore a further object of the present
invention to provide methods and apparatus for exposing a
sample to ultraviolet radiation that permit both accurate and
repeatable positioning of samples relative to a source of
ultraviolet radiation and reduce the build-up of heat.

Summary of the Invention

It has now been found that these and other objects
can be obtained using apparatus for irradiating a container
having a sample of biological materials therein with
ultraviolet radiation that includes a housing and
a upper and lower sources of ultraviolet radiation disposed

 within the housing. The upper source of ultraviolet
radiation is located above the first source and is moveable
relative to the lower source, and a stage for retaining the

container is provided that is disposed between the lower and



-3- by protective neasures such as eyewear that blocks ultraviolet rays,
such ,measures usually interfere with the observation of the sanples. Thus,
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bet.ween about 320-400 nm. Also, in certain preferred
embodiments, the upper and lower source is a cassette
comprised. of a bank of aligned ultraviolet lamps.

The present invention also discloses methods of
irradiating a sample with ultraviolet radiation, as well as
improved methods of treating blood compéonents with
ultraviolet radiation. The methods of the present invention
take advantage of ability to change the distance between a
sample and a source of ultraviolet radiation while
continuously irradiating and observing the sample. This
feature, sometimes used in conjunction with changing the
intensity of the ultraviolet emissions, permits. the effects
of ultraviolet radiation upon samples of biological materials
such as blood to be determined. '

Brief Description of the Drawings

FIG. 1 is a perspective view, partially cut away,
of an ultraviolet light box constructed in accordance with
the present invention.

FIG. 2 is a cross-sectional top plan view, taken

along line 2-2 of the apparatus illustrated in FIG. 1.

Detailed Description of the Preferred Embodiments

The present invention solves the problems found in
prior art irradiation apparatus and permits the action of
ultraviolet radiation on biological materials to be safely

investigated. As explained in further detail below, the



repeat abl e positioning of sanples relative to a source of ultraviolet
radi ation and reduce the build-up of heat. Summary of the Invention
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As illustrated in a perspective view in FIG. 1, a
light box 100 in which lamp intensity is continuous.y
variable over a wide range in accordance with the présent
invention is shown. The light box 100 includes a shielded
housing 102 that contains the various components described '
below. The housing 102 may be constructed of any suitable
material that will contain ultraviolet radiation safely and
withstand the operating temperatures of the system when in
operation. In the preferred embodiment illustrated in FIG.
1, a stage 110 for samples -(not illustrated) is disposed
cetween an upper lamp bank 120, visible in the broken away
portion of FIG. 1, and a lower lamp bank 130. The stage
preferably has a central section 112 comprised of a material
that is transparent to ultraviolet radiation to permit
radiation emanating from the lamp banks 120,130 to impinge
upon either side of a sample or group of samples. It should
be understood that the samples themselves are contained

" within containers that are transparent to at least certain
wavelengths of ultraviolet radiation. 1In the embodiment
illustrated, the stage 110 preferably has dimensions of about
12 x 14 inches to permit nearly any typical size sample or
group of samples to be accepted. The maximum distance
(height) between the upper lamp bank 120 and the lower lamp
bank 130 is about preferably 14 1/2 inches.

In accordance with the present invention, the lamp
banks 120,130 can be individually switched and controlled in
intensity. Typically, intensity control is provided by

control knobs 122,132 that are connected to a pctentiometer



about 280-320 nmor, nore preferably, in the UV-A band, between about
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the 110 and the lamp banks 120,130. Referring still to FIG. 1,
it can be seen that an upper bank adjustment knob 124 and a
stage adjustment knob 114 are provided to adjust these
distances. A cross-sectional top plan view of the apparatus
illustrated in FIG. 1 is shown in FIG. 2, with the top
surface of the housing 102 and the upper bank 120 removed to
illustrate this aspect of the invention. In the preferred
.embodiment illustrated in FIGS. 1-2, the adjustment knobs
114,124 are connected, respectively, to lead screws 116,118
and 126,128. Each pair of lead screws 116,118 and 126,128 is
preferably connected so that the rotation of the associated
adjustment knob is transferred equally to each screw. As a
result, the movement of either the upper lamp bank 120 or the
stage 110 is maintained parallel and-precise relative to the
rest of the assembly. .

Still referring to FIGS. 1-2, the lambs banks
120,130 are preferably moveable to within one inch of the
stage 110. Thus, in the preferred embodiment illustrated,
wherein the lower bank of lamps is fixed, the stage 110 and
upper lamp bank 120 are individually adjustable in height
whereby the stage 110 can be positioned at any height up to
within one inch of either lamp bank 120,130, and the upper
~lamp bank 120 is brought down within about two inches of the
lower lamp bank 130. _

Although connected pairs of lead screws are
employed in preferred embodiments of the present invention,

those of skill in the art will realize that other mechanical



-5- safety enhancing aspects of the present invention preferably include a
conbi pati,on of shielding, a door interlock switch, and the provision of
external controls that adjust the intensity and the position of two sources
of ultraviolet radiation relative to a pl&tformupon which one or nore
sanpl es of biological material rest. One advantage of the system di scl osed
is that théndegrlactoro mertmnicahrpRRATDHIS NdYIsPS eRRAgyedwticl @ovs el y

observing Lhe gl est 18dcd hoe Wits aalety sl 84 galayanl@a be chiige 110

As illustrated in a perspective view in box 10071 n which

lanp int en§‘et13ﬁtlls"%o‘iﬂ | PO AL R .%Fetfwewaew EI@"‘PaH@@ki i 38 ¢d¥idénce
with the preseitaimentd s dor Sdewd. offheathobt PREs&0BokGloMde A 3y el ded
housi ng 102 t hat, cont ai h%fe vari ous copponents descri bed bel ow. The
housi ng 102 SR Rt ed 7T HXAERE ¢ abl 2PRALeBRAF THACKE 19°WshtRE n
ul travi ol etugeatli iat | pracaf et ytl@éldlew'td hs¢ Bens t Qﬂdoﬁeéﬁt wﬁght PHepreatiyy es of
t he systenlmhe in o er tion. In the $refe{ gd enpg ge L1 lustrated in
FIG 1, ﬁofgle S o e hnpt 2530t CPPPRSt Pt £9) PO, S8 S AN an
upper | arrp dyarge 120Thei mrtmbmermts’s hexrdr oken xawaydpbyt d«mvufngFIcﬁe br angkren
| ower | amp quhu;3 sa ? 5535f§$y%?a§ Secty | Q 112

e

conprised of a ‘materia ransp ?raw SFet 1 STon to
permt radiegtamplenahaan n@lﬁemthveelenﬂpoﬁamkstlié LBOCD@nerqtl rsgae:ajm

el ther si dgalﬂhlé;‘fr\ééagf)ffx@& & alﬁé\‘n@%ﬁﬁs BdSEQHb@ e, wdeyig{pod that

t he sanpl e el ves are con a| ne n-contal ners that are transparent
to at | eastnadtamigms and each other using cables. By choosing

appropriate idler pulleys and cable arrangements, the
movement of the lamp banks and stage would remain parallel
and could again be effected using either adjustment knobs or
a motor to take up the ends of the cables. Finally, in any
embodiment, the position of the lamp banks and stage can be
sensed and controlled, either for absolute position relative
to the housing or for position relative to each other.

Although it is preferred that the lower lamp bank
130 remain fixed, it will be realized that in certain
embodiments it will be further deéirable to add a set of lead
screws or equivalent structure to the lower lamp bank 130 to
permit. it to be adjusted relative to the stage 110 as well.
In such embodiments, it may be desirable to have the stage
remain in a fixed position and vary the distance between the
stage 110 and the upper lamp bank 120 in the manner described
above, while varying the distance between the lower lamp bank
130 and the stage 110 in a manner similar to that described _
above with relation to the mechanism whereby the position of
the stage 110 was moved.

Using the above-described combination of adjusting
the intensity of the lamp banks 120,130 and adjusting the
relative distances between the stage 110 and the lamp banks
120,130, the present invention provides a continuous and wide

range variability of lamp intensity by external control.



wavel engths of ultraviolet radiation. In the enbodinent illustrated, the
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when the door 104 is open.

As shown in both FIGS. 1-2, the lamp banks 120,130
are preferably comprised of a plurality of tubular
ultraviolet bulbs 50. The bulbs 50 are most preferably
mounted in a disposable cassette, ensuring that all bulbs
have the same life and the same time of operation. The
chances of socket damage from replacing individual bulbs is
thué eliminated. Thus, at or near the end of the life of the
bulbs 50, the entire cassette assembly is simply replaced.
This arrangement provides more reliable operation, reduces
the likelihood of socket damage and minimizes the amount of
time that the light box 100 is not available for use.

Enclosing two banks of ultraviolet light tubes in a
closed environment will result in the build up of heat within
the enclosed space. Thus, in preferred embodiments o f the
_present invention, heat build-up is controlled by forced
draft ventilation with baffled air flow to ensure adequate

- cooling of the chamber. As known to those of skill in the
art, one or more small fans can be disposed at any convenient
location within the enclosure to either force ambient air
into the enclosure, expel hot air from the enclosure, or
both,

The present invention therefore discloses methods
of irradiating a sample with ultraviolet radiation by placing
the sample on a stage within a shielded housing, and then
moving the stage and a lower source of ultraviolet radiation

reiative to cne another and moving an upper source of



illustrated in FIG 1 is showmn in FIG 2, with the top surface of the
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irradiation. In accordance with the present invention, it is
now possible for the sample to be moved to a location that is
a second distance from the source of ultraviolet light while
continuing to irradiate and observe the sample.

Additionally, as explained above, the initial intensity of
the ultraviolet source can also be varied while continuously
irradiating and observing the sample. In this manner the
present invention permits the effects of ultraviolet
radiation upon the sample to be determined.

Although certain preferrec =mbodiments of the
present invention have been described herein with detailil,
these examples are meant to illustrate the present invention
and are not limiting. Upon review of the foregoing

. descriptions in conjunction with the dréwings, those of skill
in the art will realize that a number of adaptations,
variations and modifications that depart from the precise
embodiments disclosed are possible. However, such alternate
embodiments will nonetheless utilize the present invention.
Accordingly, reference should be made to the appended claims
in order to determine the full scope of the present

invention.
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notor to take up the ends®of t'R&"dabl es. Finally, in any enbodi nent, the
position of the |anp banks anwest sgercenoffe udénrseticalirt coadiat feq, ei t her

. for absolute positiogiéghgghv§lEglhhgththggn@L for position relative to
a

each ot her. ough it 'is preferre t the lower |anp bank 130
remain fixed, it will be epabpped sbatcenofentliinawimorli neadsationi || be

further desirable to?gggogeaehlghlhe@ges bggidg'éggugaéggtf§tggcggﬁgcgo

the | ower |anp bank ermt. It e adj'usted relative to the stage
110 as well. In suchaéﬁb@QVﬁéﬁﬁ§ refd afgdyehEodddig e ¥ oSPRYESE he st age

remain in a fixed position apdqgeakkhrt fi%t@lﬁltla@;cetrt@td&e@aihgrsa@gsoééa and
t he upper lanp bank 120 in the manner descri bed above, while varying the

di stance between t heWAbRED [EREp NORFANEIRLHEThd G 2HRWS102PH YPRBANer
simlar to that descgbhedeshowadwi th relation to the nechanlsn1mhereby t he

position of the stage 110 s nnved % the ye. descri bed
conbi nati on of adjusting SHERS MPage Fﬁg'Fgﬁﬁl g i§5 Hhd
adjusting the rel ati betd)ieietrnalmﬁs losieye aourite satr&get}iéOSaaget he | anp banks

2. The apparatus of claim 1, further comprising a
lead screw connected to the upper source for moving the upper

source relative to the lower source.

3. The apparatus of claim 1, wherein the
adjustment means comprises means for moving the stage

relative to the lower source.

. 4. The apparatus of claim 3, wherein the means
for moving the stage comprises a lead screw connected to the

stage.

5. The apparatus of claim 1, wherein the
adjustment means comprises means for moving the stage

relative to the lower source.

6. The apparatus of claim 5, wherein the means

for moving the lower source comprises a lead screw.



120,130, the p ovi des a continuous._and wi.de range
vari abl I | ty of . mmlm ‘Wilﬂij ,external control . | THIS SHEET HAS BEEN
- 8- The sy stiemn present invention ifs enc ngggb@n
interl ocked for operator safety. !The | amilbanks 120-336—ean—be—pes+t+oned
with respect to the stage 110 W t hout opening the safety .enclosure. As
shown in FIG 1, IargelJﬂhEocKpagaMMadoﬁ/t@@inslpr@hgnﬁﬂw pheviawdrin t he
door 104 of Qs I s JP I PLOYG 102 kﬁgﬁ%&of\r ehilalida LaEpshsad of
transparent poI arb onate to prow e an ete view o

chanber w Bhiwavelengttterirortleg Thed hb@lsﬁngbigzeﬁﬁdapﬁéts@é?d%“*l‘m Nt so
visible in FIG 1 is an interlock switch 106 that prevents actlvatlng t he
ul travi ol et Ilght banks 120, 130 when the door 104 is open,

shown in both FIGS. 8.2, The pERprBhHRsCf2Gledm éfe“ﬁleéfee’lf%bFS}ec?JﬁﬂFFsed of

a pluralityff dﬁﬁ&ﬂEgodﬁééévé@|@1t9§bb§lég ralg alkulobs el taradPst ion at
preferably nmounted in a dlsposable cassette, ensurlﬁg that all_bul bs have

the same | i¥ ¥3URLeNERaR theeU¥iB oB%?ﬁt|Bﬁtw?ﬁ€ RRMNte<L 8~ 3BLKBT - danage
fromreplacing individual bulbs is thus elimnated. Thus, at or near the
end of the life of the bulbs 50, the entire_cassett ssenbl si npl

repl aced. This arrang enen?gﬁrBPPGEEtHﬁrer8¥aéﬁl3 Ston? laaéén%P%e

| i kel i hood off t30e kedpetanegerasdandnt e zeswelre sanmeet ief a |c_rms$é|atet he i ght

box 100 i s not_ avai ab%e f
comprise O

BinkS§e aligned ultraviolet lamps.

10. A method of irradiating a sample with
ultraviolet radiation comprising the steps of:

placing the sample on a stage within a
shielded housing;

moving the étage and a lower source of
ultraviolet radiation relative to one another;

moving an upper source of ultraviolet
radiation relative to the stage; and

activating the upper and lower sources.

11. The method of claim 10 wherein the step of
moving the stage and the lower source comprises rotating a

lead screw.

12. The method of claim 10 wherein the step of

moving the upper source comprises rotating a lead screw.

13. A method of treating blood components with
ultraviolet radiation comprising the steps of:

placing the blood components in a sample container;

placing the sample container in a chamber at a
first distance from a source of ultraviolet light;

irradiating the sample container;

cbserving the sample during irradiation;

e
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Encl osi ng two nkE of ultraviolet ' i ght tubes in a closed enV| ronnent will

et 18 e v il : llﬁﬁlglnﬂ!t'“ he e R BN 1"

preferred enbodi

control led by forced draft ventilati on-wileh-baflfl ed BEPLAGEBw to énsure
adequat e cooling of the chanmber. As known to those of skill Tn e art, one
or nore small fans d@Vving dilpcanp ke woyaceagentediskaogei drow tthe t he
encl osure &@eideheyr fuqrtcr%v%@i'e%ntlfﬁ}{t 'vFEPlé heoROLhOSHE €1 0% ReL NG @idhe
fromthe enclosure, or he present invention therefore

di scl oses FEMRIEs amd rrad| at | ng a sarrpl e with ultraviolet radiation by
placing the sanpl e bt Shaagy Wd hbPsérs8i ehdedahgysi.ng, and then noving
the stage and a | ower source of ultraviolet radiation relative to one

anot her and novi ng an upper source of

-9- ultraviolet radigfiorhe aheihoy@® &@ ethgimt 2g¢. wﬂiaeeuﬁpemearybdmrof :
sources are.then .,activ Prefera as descri bed above, the ste

movi ng t he YSt&5Y ﬁéﬁﬁp@“%ﬁj T CLQurdkslc hﬁ?FséQt?B‘ls&ttlyngpq‘ef ead
SCrew. . met‘hod rfxgmmmlcontﬁmsmigmdsedssepoeedchangmgatﬁeufafnﬁn for
exanpl e, eat bl Qod co one ts wth. uItr@ %ol et %adhati on, l.n usdaathe
bl ood corrpd‘ﬁ1 rﬁnsﬁaﬁ'ye%p ]srérrﬁ}?%lEY)nY Fher SOFhat ?Qgpl Scéd i
chanber at tdef |sasrlp1da.stance from a source of ultraviolet light. The

This Shee 1.
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sanple container is irradiated and observed during irradiation. In
accordange with the present invention, it is now possible for the sanple to

bé noved to a location that is a second di stance fromthe so I[I
ultraviolet |ight while continui ng}bto rrtddi-at e and observe Erssg T HAS BEEN

Additionally, as expl ai ned aboW&IRAHELERIICHE GWIBHSI t v of t he ul tRERLAGERt
source can al so be vari ed MMMQ%MQ and observing The
Si'mpl e. : n thl; nﬁnﬂ@éthb@spﬁﬁ&e@;ﬁpéMWH Qﬁgpébc[ﬁﬂdsi' rid& afdnedies coci ]
ul travi ol et ralatlonu the sa te houg

certain pr&l&rAd dﬁpancg’rﬁ‘ r$ﬁ-:‘ %‘r%%ﬁa?ﬁe nvent’ or?rﬁg’\?é‘tbé’élﬁ’edgslc?r? bed

~ herein vmtlmedaua:sl atémqelexmmia&meai ev NEladuh a0shhbudtedamushexgprtesem
i nvention and

{1 . ' d i pti
1 coni uncERBSHET 1 b Skt RELAEVSTRR! FROTRERRRO R PO ol 20
that a ngn‘manmdftaa&aqawlyomissemdati’ms smdphedlrblscat oons tshagedapgmtt from
the precise ‘H'tifed n(O&Fnerﬁ f L el aped. ar eﬁoééuPLS EOPRKe ) 34 Alder nat e

enbodi ments w | €ss utilize e presen i nventron. Accordi ngly,
reference staslilad: iyen vl e ot hdel mppdimteor| &k ntakangr gdaceo déwer tihee t he

]:L(l;” S\Sﬁg? etffsférrlef ng.es@féré@i’@féé Ofsdiation upon biological materials -

such as blood can pe determined. In a preferred embodiment,
upper and lower banks of ultraviolet bulbs are disposed on
either side of the stage. The movement of the banks of bulbs
and the stage relative to one another is preferably
controlled by a set of lead screws. In certain embodiments,
the intensity of the emissions of the bulbs themselves can
also be altered while continuously observing and irradiating
the sample. The invention preferably uses radiation at a
wavelength in the UV-B band, between about 280-320 nm or,
more preferably, in the UV-A band, between about 320-400 nm.2

(Figure 1)
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1. - Apparatus for irradiating a container having a sanple of biol ogical

materials therein with ultraviolet radiation .conprising: a
houst ng* a lower source of ultraviolet radiation :
di sposed within the housing; an upper source of ultraviolet
radi ation di sposed within the housing above the first source
and noveable relative to the | ower sourceyi a stage for
retaining the container disposed ) wi t hin the housi ng between the
| ower and upper sour ces; BH¥ |@dPust ment neans for

changi ng the distance - bet ween the | ower Source and the stage.

2. The apparatus of claim1, further conprisig a | ead screw connected to
t he upper source for noving the upper
3. The appar at us of ékgi" wher e
for nmoving the stage F&lative \o
apparatus of claim 3, wherei R
| ead screw connected to the
1, wherein the -adjustnent
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ul t
bet

i've to the | ower source.
rein the neans
The apparatus of claim1l, wher

It SEARECH: RERORD
out 320-400 nm
wher ei the | ower _and _upper_sources

6. The apparatus of: claimb5,
novi ng the | ower source corrpri ses a |l ead screw.

rn—t hao TN - V- -~ R 1P~ -V- S~V 1

for

QAL

|Jbl SUUl UCTO Ava N
éEP“éPt'ﬂ&V%Iégﬂbﬁp’% the UV-A band,
8. The apparatus of claiml,

pf ultraviolet radiation emt

r adi n

at
The
| o

Ner SOUI’CE IS a cassette CO

'HEmVeMEDHFhABSTHmCTJV B band bet ween about 280 320 nm

r\IIISOGLET L18HT CHAMBER

Methods and apparatus for exposing a sample to ultraviolet radiation are disclosed. The
present invention permits a sample contained within a shielded housing (102) to be exposed to
a source of ultraviolet radiation and simultaneously observed. The sample rests on a stage
(110) that can be moved relative to the source of the ultraviolet radiation while the irradiation
is taking place, thus the effects of ultraviolet radiation upon biological materials such as blood
can be determined. In a preferred embodiment, upper and lower banks (120,130) of ultraviolet
bulbs (50) are disposed on either side of the stage (110). The movement of the banks
(120,130) of bulbs (50) and the stage (110) relative to one another is preferably controlled by
a set of lead screws (116,118). In certain embodiments, the intensity of the emissions of the
bulbs (50) themselves can also be altered while continuously observing and irradiating the
sample. The invention preferably uses radiation at a wavelength in the UV-B band, between
about 280-320 nm or, more preferably, in the UV-A band, between about 320-400 nm .2.

Fig. 1
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bankof ~al i gned ul traviol et |anps. »® - 10, A.nethod of
|rrad| atlng a sanple with ul avi ol et h¢i on COJATPT NOPMENE SHERTY of :

relative to one 0} “\\
ul travi ol et I \ . relative to the st
activating the and | ower sources. -11-

[

cl aim 10 wherei

ithin a shiel ded
rce of ultraviolet tion
novi ng a

bthe step of mpoving the stage and

conprises rotating a | ead screw The rret hod of cI aim 10

wherein the step of g?vi ng PFPDOQJ%?'%&E £8 corrp%‘gﬁélr%ﬂ% ﬁéer@ aqu g%g

SCrew.

bl ood conpotRer sources of ultrawolet radlatlon emit radiation at a wavelength

in the UV-A band, between about 320-400 nm.

8. The apparatus of claim 1, wherein the lower and
upper sources of ultraviolet radiation emit radiation at a wavelength
in the UV-B band, between about 280-320 nm.

. 9. The apparatus of claim 1 wherein at least one of
the upper source and the lower source is a cassette comprised of a
bank of aligned ultraviolet lamps.

10. A method of irradiating a sample with ultraviolet
radiation comprising the steps of:

placing the sample on a stage within a shielded
housing;

moving the stage and a lower source of ultraviolet
radiation relative to one another;

moving an upper source of ultraviolet radiation
relative to the stage; and

activating the upper and lower sources.

1. The method of claim 10 wherein the step of moving
the stage and the lower source comprises rotating a lead screw.

12. The method of cilaim 10 wherein the step of moving
the upper source comprises rotating a lead screw.

13. The method of claim 10 wherein the sample is a
blood component.
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-12 =0 0=, . - 14 The met hod of claim 13, wherein the source of
ul travi ol et Ilght emts radiation at a first intensity, the nethod further

\(lz\ﬁ_n})ri sing the W fi rst intensity to %piggﬁﬁlggfgm ty
Ile continuin m “T“l A HEET
LI
14. 'I;he method of claim 13, wherein the source of

ultraviolet light emits radiation at a first intensity, the method
further comprising the step of changing the first intensity to a
second intensity while continuing to irradiate the sample.
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