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Met hod for irradiating platelet concentrates in
flexible containers with ultraviolet |[|ight 5 The
subject matter of the invention is a nethod for

i nactivating pathogens such as bacteria and viruses
and/or |eucocytes in platelet concentrates
(thronbocyte concentrates, PCs) by irradiation Mﬁth
ultraviolet light. It is known that the t herapeutic

Me (Ri fo?q}llaﬁ%ﬁ{ge@la&?& cBhé& Ffflh ﬁbnlﬁ '@’é lebfGindIS withSifitraviolet

ents o preparatlon are
lightnf ected with viruses and bacteria. The viruses

hepatitis B (HBV) and hepatitis C (HCV) and the Aids
pat hogens HHV 1 and HHV 2 are naned by way of
exanpl e. The risk always exists when, during the

ThPdgeet iadtr of the hﬁrennbﬁlﬂﬂt ﬁieﬂrmﬂ foﬂmasti\elpﬁg pathopaisesuch as bacteria
ond Pkt KBV oA 08 G PSP e Eanpemtors, ) by
1nadmtwh®n@t¢itra¢1nlethghtcont ext of th| s application, the
followng definition is applied: WA less than 400 to
320 nm UVB: less than 320 to 280 nm and UVC | g
It is kagwn glattthe Swoanentic ppplicatinm @ﬁ/hlqoﬁa%rerwatiqnﬁm.t G risk that the

recWiddis lo?*lﬁ’e% E)id%vﬁreﬁilﬁﬁ&i/ lafd ﬁ{fer{té&’)mt {h 9fthisesian@. bdcteriah@he viruses
wave | en range e
hergots B (1191 aad BReRaRSo (BGED G dhs Arteinggst i Land HV 2 are
narth€l blyNe4,20¢ exariple) Eﬁ‘hg 21'1%!3 @Wamxﬂs witeng eluting ahe Iptaindtion of the
repar at i e n
preBgraFglg |“(5’rf‘%?p§ afébtbgger} BAPFBVRELE {é iﬂ{/na zé rgﬁ)éécj rglod;r Gar Srs and
viruses. Conpared with chenical, photochem cal and

m@ﬂ‘?élgfjgltﬁ‘@g‘lfg\lkn{‘ﬁ B@@-??xﬂfahe‘&a& k& %‘vlel\éﬁgtho% {RBLEntext of this

Irra n i al t he
applivation, dbe (o vies ﬂ@ﬁmﬁ%@tapvhﬂbmms "é@\/ltha&rﬂﬁ)orth?’zo nm, UVB: less

thah 820116 bBg nhhﬁada@vtﬁ e@nth@f 280 RAEI0 MA, B Iﬂ@m@ai ﬁhaﬁby irradiation with
phot oact Ive su sta1 es. 25 Such a?e,n ives

shigpere BRSHIRALUON Gt 35 SRR gt bel a’q%PPFaﬂma‘ely 320
@WB%&TIUVCD eﬁmsa&. an@aﬁallﬁetehh&)m deenhaiviatedpfor instance in blood

t { t
RS oo S B ST lhon o
lowhe findchieyte mivtbargarms aed mruml Rempated wigh|c mwahdélﬁtochemwal
ancggﬁls o%brh%{mcs}f}%moﬁg Gt f)%.ﬁé% ﬂr fiabPatidh) ﬁnetré’ iREdiaESP YAt UV light

elr rem)va reqU| res .
essantilli o ahe asheniage oﬁnmhg aldentive oRAls aNBr K0Pt Seasing the addition of

reddBV EDelicals bFPRitdactiDe sgsinkésy of the sterilised

preparations.” WC is the nost effective for direct
pat hogen i nactivation. However, it has the

Suéh sadiviasd agehdihaplii prodatty dreptets pratictr fieqiently require subsequent
removal, because they are toxic or mutagenic. In addition, they can cause the formation of
neoantigenic structures in the treated preparation when they bind to plasma proteins and
cell surfaces. Generally, such additives are not able to be removed completely; at least,
their removal requires additional effort. Such additional working steps can, moreover,
impair the quality of the sterilised preparations. UVC is the most effective for direct
pathogen inactivation. However, it has the disadvantage that it only penetrates protein-
containing solutions such as blood plasma or turbid suspensions (e.g. PCs) up to a very
small penetration depth.
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cont ai ni ng sol utions such as bl ood plasma or turbid
suspensions (e.g. PCs) up to a very snall penetration
depth. 35 - 2 UVC was used during the Second Worl d
War and al so shortly thereafEer to sterilise blood

pl asma and al bumin sol utions,” éspecially in order to

i nactivate hepatitis viruses. At that tinme, one
proceeded so that the solution was directed in a

t hrough-fl ow apparatus as a thin 5 filmpast a UC

| i ght source. The nethod proved to be n?t sufficientl.

UV aabast durinaihie SeeasdnWorld dVatend dimshartxibereaficn siglise blood
plabifta ahlﬁ%}‘lﬁuﬁn s%tlutﬁJns éspa&hlly at bffer @b n’sldctlﬁﬁeﬁhebymm viruses. At that

ul travi ol et ‘Curr. Stud anf us
tlmgpggtge prggee;d@ gg?hat Fl}p stoll}gloﬁlr\g ecﬁ?egg: n aﬁh{wgla-g pl%aélés as a thin
filpagtha DBXE ligeesoues. tTihe rmethod pryved to bp mbasmﬁﬁlglenﬂ@ reliable and was

o RER RS INIE B PAL o LR RSBl Shuses b
ulttavioletdighe GurnBisid demaolBlond Trandus ) 5¢.3€82¥ ol unes,

i.e. plasma pools or protein sol ut| ons up to several
hundred litres and even nore (Hart Rej

In Itheaqréseat day, orethpids (se ised, rwlﬁ@h dravs :hFPm Hé\ﬁh?f &ﬁ‘f"ﬁOPed operating

acéo&%ﬁ%q”&f‘tthé’f Mﬂc &,a%e rkﬁ‘tl@r tb nﬁfﬂﬂlﬁ@| Qllimthpeliltlanﬂlasma protein
Vox San 3; 64

prmarahuoaﬁémsi qasegtie ‘Fqnéﬁmps“a%?f 5 Wf‘@%ﬁﬁﬁ%%gﬁfg hiofymes, i.e. plasma
po%\b@ Ihedteih koltibhawp @ vetal blltttdrtd Batswewtevel npllr!aﬁr}&'t HaReid K, Hart

VI t
aﬂf‘ ‘gl)YP'd%}}]tO; C‘%\T%gg&“fgb% ug’ Zlggln n‘? &t B8 intravenous
imstumoglobsliimend plbumad.i Vox ddangn B GR84S tagd d¢hipcg, Williams B,

G(\ﬁﬁleﬁq’ h?ﬁﬁfvﬂﬁﬁﬁﬂ%‘ﬂhﬁ'mlehgmmmﬁ%t hgm ARhin@S 0Oplakiita and factor

VBlocame e pasiecion of pfeins haniPOREHE A e Lapo s0 HF4355-6),

t hrough-fl ow apparatus are not suitable. However, this

F%Z@Tw@%}lyﬁfﬁéﬁﬁé&%ﬂ %.:nggq g@d‘j%l r.%g Vv:éﬁaﬁgxtl ggﬁaﬂleﬁ%m blood

do%hﬁ&i%tt&fbyr}ﬁéchtamhlr@hem _exitleatvohsnd Mt hest up d; sqvieral é@ndr ed ml

AR S RSO M b e i

nedegshty, 1nehegda11yrprp1¢ta:srmtﬁadviocsld¢@nkcan al so only be
established in the range of a fewmllinetres.
Irradiation with UVB was tested, in_order

0
UVBactlikentse mquhméﬁwéglmp@ab@yhom 29 tglﬂtée same extent as UVC. It

qglgf}ﬁ‘t'egﬁfo?ghléoﬂﬁﬁ'@né%lm'ahdY&bI&ﬁﬁpMstdms @smowhat better than UVC,
acter

; al | o-1 ni s ¢
blgx@g)@ﬁggpglomggp@ﬂg gglél,dgaqrr}g QLS. ST alsa, ﬂ{rlllérab%aes{&%flshed in the range o
a R RATNRdtRBSIr:@iation with UVB was tested, in order to inactivate T-lymphocytes

in PCs, which are considerably more UV-sensitive than viruses or bacteria. Hereby, an

allo-immunisation against exogenous HLA antigens in the recipients of the preparations is
to be prevented, which can cause the recipients to become refractory against further
transfusions of PCs (Andreu G, Boccaccio C, Lecrubier C, et al. Ultraviolet irradiation of
platelet concentrates: feasibility in transfusion practice. Transfusion 1990;30(5):401-6 and
Pamphilon DH. The rationale and use of platelet concentrales irradiated with ultraviolet-B
light. Transfus Med Rev 1999;13(4):323-33).
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to be prevented, which can cause the recipients to
becone refractory against further 30 transfusions of
PCs (Andreu G Boccaccio C, Lecrubier C et al.
Utraviolet irradiation of | at el et concentrat es:
feasibility in transfusion practice. Transfusion 1990;
30(5):401-6 and Panphilon DH The rationale and use
of platelet concentrates irradiated with ultraviol et-B
l'ight. Transfus Med Rev 1999;13(4):323-33). 35 - 3 1In
fact, the nethod did not wi n through, because t he

In fasticeymethpfl| did snat omin theeugh, hgsause éb%l Biseavtat filiatigrt which was
de\tehﬁ)eg afBIrhddiBhe SARNSEikUESRtiARes ﬁ[di‘ﬁdtiv’éaﬁm edsihfilarly effective

mIarI ffetlv but s, nDr VO om.t he
butie e Gvoyrably SPmdbe pohat Bickohe Oémiﬁ%f?%n (bt Fyetion and
ultanidld ]Bl|1l’11’aaiét1@1|1 aif [Bateleta®h piévent afloipimirdbaion fral refractoriness to

pla%ﬁ ;/tlgqulltgiéuglllolpgl 'Et?uﬁpélatt 'R& an%lfozl{i{'l}%%} 9 (Ianﬂ EoZ?’laRéiets Study Group. N

Engdl J| MiedD9i; 237 (20 1861-P))at el et s Study Group. N Engl J
Med 1997; 337(26):1861-9;). It was |ikew se descri bed
that viruses in platel et suspensions can, be

It wnadthewaaeedeswbecﬁahatrvwatlnomawlqt FSUSRARSIONE Givat Pe Toepgtivated by

irrddididh m&%rﬁeﬂhﬁlaﬁgmmhgﬂ@wﬁmmﬁﬁ 3035&15) @S exdihe laser was

he test vol une few
uselhgréirtho st Yelumsgusa EF REARIRD u? N, Fxgagioni JuPogp EJ. Bonner
RFf Uke bN@sdriVatipoinagivarlon Uﬁvﬂnns 1h|b¢mﬁl rodwktc BloodBl 38T¢70(2):589-92).

87 70 9-92) . an
ot ST e e R e TR o B B mGREL s own fom the
11tei:rtnm b:thhlch ivirasestarrbactoyia wh ccm‘npleterm&e mgntemmmt@dwexcluswely
Iﬁpﬁpp QWQ ated exclusively 15 by
byﬁ?drggch atq}”on Wi tlLej\/e %}W@ UVB or WC). PCs are
obt ai ned by nechani cal thronbapheresis from i ndi vidual

PCQ 05{119 ro‘i)téiﬁede %?em@é}gnldﬁg%hgg%grﬁér@dﬁ Hone dndioidb] @Bors or else are

iso} a@%@?@ fr19°d doggtiogs Widh Rsoplale % sy bx?ﬁwgwg %[qoﬁ Hogatipns (generally
4- thlbeﬁ 'p%oﬁbl &‘hta ovdieme bifaihe eRIC awhioh dis ngpley 1@ begeteinad | accordingly

ger’gfé? gftg/ge cégféxaa t el %Zq.nﬁdfsg)d @isllq &L,Ver "P&@ Yifd also produced

frodomdtuuhm plobd elonﬂiommheﬁfohmmf wisicle v soepomdingdy ymaller (between
apﬁrﬁ?llnlxag%g (46 %&}%3%1) a@&fl?ﬁ gﬂ@itl%sy zg@?al?cpﬁn d%gfnr&l)s PC%OHE ﬂlaﬁelets are

al' so I N apneresi atelets are

Gltbﬁrt svepensled parieet iplestiaceid ipspesial Beragh nsq&é%u“at ar1gpigydd plasma

coﬁa%'cﬁfa%fothrﬁatéﬁ%o%atb Rl BRPCs HRME@E irCflatBREperrheiBledI¥stic bags
PCs are stored in flat gas-perneable
at H}-2¢ t ¢ bags

It would be desirable to sterilise PCs in such bags with UV light. Indeed, the problem
which has been mentioned exists here, namely that the preparations are almost
impenetrable by UV light. This is to be clarified by the following calculation example: if
UVB is provided for sterilisation and one assumes a PC volume of approximately 300 ml,
in addition a penetration depth of the UVB radiation of 1mm and exposure of both sides of
the bag, a suitable exposure bag would have to have a surface of at least 1500 cm’.
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25 at 20-24 C. It would be desirable to sterilise PCs
in such bags with UV |ight. Indeed, the problem which
has been nentioned exists here, nanely that the
preparations are al nost inpenetrable by UV |ight.
This is to be clarified by the follow ng cal cul ation
exanple: if 30 U/B is provided for sterilisation and
one assunes a PC vol une of approximately 300 M, in
addition a penetration depth of the UVB radi ati on of
| mm and exposure of both sides of, the bag, a suitaple
It apppass Gip e ﬁiwmulfdﬂCI’iaXr@Cltl@dhéQ/@lﬁl@lwrﬂﬁ%ssdﬁrgﬁf quaiyies of bags
having Q}l&ﬁgténéftémns AT l{lé brc%ﬂ’éiﬁl HeBoth&s l@@endsléﬁﬂﬁ@hﬁtiy tgteﬁteﬁ Q% instead of
recl ude o routinely process e antities o
WithJVB, 96 HEhes O SERBRE P AT FRA) Bo BRERED ASdTrasraiay depth is
mush®igficantly greater if, |nstead of with UVB, one
wishes to sterilise the PCs with WC, because its
penetration depth is 5 much less. Surprisingly,
Suspeisirfzby ritl wiak dfoumd ¢hat slow ebgpreoplobleni &5 saived bytﬁyn@ﬂmﬂt #rserding to

Cl:ﬁﬁ]bj eC{e@&retdoemﬁ%cﬁﬁlt'ghé aég tfed gﬁlﬁt Clﬁﬁf?&ddm@tc&p@ﬁcﬁni RRims or are

matt er epen alns or are
desgaibed beJew. bel ow. 10 According to the present
i nvention, the PCs are aned in a SU|tabIe manner in

their exposure bhags. Eirﬁ;f\sement ta g ac etHhere SO i1 their
Acgorgbigolfs fRE Preaent| lay%m@nf HheanPLs 855 dueved; isf quitehls TR
ex d&aﬁaebégay Fhe rh)@eﬁgans akich ipiack haate s eygorauslp chap dmets &eredin areas

radj ati At t ot
msh%s"ﬁ’ E,guv e teges FW@ B th ens 8%&3’6'% e@? F{gq:ggﬁﬁsﬁfv radiation.
Atlthe mhmedirhe thhendagsnt Botsh barsacln dhasethe ePzﬂ SRSPENSAPIEN alteh%fﬁcwnﬂy

mlﬁt%!q iﬁ]ﬁé@ P?%)i Eﬁ) drk Q5o lzct:td when thE GIRWIRS bhRlitAETxRE:e

e and t are not fixed during the
exposure, cl arrped bet ween quartz plates. They

therefo Eﬁpcﬁ%a & RERIghNefexikle QM Eheycdie Agefixddndirirgnthefexposure,

t he PC suspen5|on mhlch ocgurs. wh
o ¥ clamped betprasen qyartzplates, hetyﬁgersgaég a@a&& gke%‘kﬁegugg to every change
ei i efrmh6th@ POtsabpexsioh) wikish bycursiwheb delbagnare rhawedh
direction or in circular or ellipsoid shape) or else
vertically (rocked).

2. The movement of the bags takes place either horizontally (linearly in a back-and-

forth direction or in circular or ellipsoid shape) or else vertically (rocked).

3. The exposure bags are filled to a maximum of 30 %, in particular to a maximum of

20 % of their maximum filling volume,

In all cases, the reversal of the direction of movement is to be so abrupt that the majority of
the PC suspension moves further into the original direction, as a result of its inertia, and
therefore the residue which remains behind can form a thin layer which is penetrable by
the UV radiation. In connection with the constant intermixing due to the movement of the
bags during irradiation, finally the entire PC (and the viruses and/or bacteria contained
therein) is exposed to the UV radiation. The PCs are thereby stetilised.
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3. The exposure bags are filled to a maxi mum of 30 %
in particular to a maxi numof 25 20 % of their

maxi mum filling volune. In all cases, the reversal of
the direction of novenent is to be so abrupt that the
majority of the PC suspenSi Snnoves further into the
original direction, as a result of its inertia, and
therefore the residue which remains behind can form a

i Rgibbabs B i R TNt plarl, RiGriah SHARMEplagfs are, for
exmplermlmlermfvmrieceuawg@dm@ith@ﬁnw@uﬂm tbwlﬂwssr%ﬁarﬁ lymrlheld less, in

paﬁﬁﬁl’aﬂ? fr)éét (RiBEhdsd fegé’ ‘tﬁa!ﬂs(?g’ nAROTRE cHREhRHads afNEstistiéted so as to

ere I's exposed to the UV radiation
be EhbrebyTestrablpIigedo Wsomiian meane b FEEsa5204 10 Jhag. In the
horfiZdi] Wvtell SBI0S ﬂﬁi@@bsﬁh Bﬁ%d dre BRlyer fead mnﬁhickad&)geless than 10 mm and

o B Ohr e e L e LS A BEFRLBRRh

specnncxparblmmsl afr foy exhmpte titcl200sy e ss 30Aaml Olt8 maxinmuse holding

une
ca;&cﬁyg o’oll%IP (%fst &E:Slﬁéli'{ thsgve géattePby gHrtgéié&nﬂ fgenerally by
at ROSt § ams@o prﬂfq:rablﬁr atthleass 1ﬁo¢T| tz»@ntaélleﬂrsr |2|0ettm§8r gieater than the actual
sp%ﬂ@r?%lﬁla‘-l&%gﬁtaﬁ{eﬁ iRt Whthliew seirdadack, e.g. | ess than

nmm an In particular less than 5 mm preferably
even | ess than 3 mMmm and they are intended to hold

E@eﬁméﬁeﬂmebgﬂ@ﬁoﬂ for exanple up to 200 or up to 300
. The maxi mim hol ding capacity (volune) of the
exposure bag is, however, greater by at |east facto
Th3, degsrited aipsrimynts allustresthe Sfficamp of therwebedisng 26 nq)telagrted to the

mafgvgtéo&%{ﬁ@ﬁ%d'e&%tuoa&} B&&S‘B& %cﬁ@ll @ﬁ’us%@ hekd' & A6S Wallimitation to

UNE cont al ne , Which is to be h thod
“randent dohorEREs; iwhdeh aters myeds in glaa ri@webcrfh SXpERFTheapd the metho

ac&ﬁ*ﬁﬁ’rr 'tH"?lI[I@ ﬁlVIBIIlt Era?sbeabieht% gfdseg @ﬁ)thx@ﬁﬂiabl@er@i prgaations. All the

i nactij vat.io

RGN AR LA I i T ——

thé'Richh PhIh &+ eAndRd deviafiélom donor” PCs, which were used
in the described experinents, and the net hod

according to the invention is also able to be used on
Plbi&mrlﬂaﬂ&hﬂfmi S preparations. Al the experinents

ate r| S td $ bufth @oatB Ak kieh @¢lturn originated
TRERG Bt mrifucdl o pB8s of rplaelis bulty Robes Wi
frah aegjﬂarcbld@d/dmatlons The PCs had a volume of approximately 300 to 350 ml; the
platelet concentration was approximately 10°/ml. The platelets were suspended in storage
medium SSP+ (product of the company MacoPharma). The residual plasma content was

approximately 30 to 40%.

Bacteriological Investigations

The following strains of bacteria were used in the inactivation experiments:
Staphylococcus (8S.) epidermis
Staphylococcus (S.) aureus
Bacillus (B.} cereus

Klebsiella (K.) pneumoniae.
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Pl atel et Concentrates The PCs were produced from pools
of respectively 5 huffy coats, which in turn
originated fromregular blood donations. The PCs had
a volunme of approximtely 308 to 350 m; the platelet
concentration was approximatély 109/ nml. The platelets
wer e suspended in storage 25 nedi um SSP+ (product of

t he conpany MacoPharma). The residual plasma content

Coﬂ@ﬁua@&ﬁro‘??ﬂa%ﬁghér?@?t%&iﬂw By BRGhELS 9#&9&? fdrmation assay and are

I'nvestigations Th Tow n irrains o bacteria were” |
expiesserl jap qoleny fersring awmits dnl. panths- expggiments for inactivation of

bacRirAP BYhPRACEUS of BC) alRPbASHEFE SpikSl aAtY | $ae COATHBmI of one of the
. ,aureus Bacil | Es (rrB) . cereusm)<£§1$5| ella (K)

indjsated spfficeand then Uragiatedowith Hiv Ughtons of bacteria were

determ ned by neans of a colony formati on assay and

.are. ressed as colony formng units (€FU)/m. In
Vlr?%’gcgié@ﬁﬁ?gﬁ%sfpr inactivation of bacteria, _
PCcaligpbist wereGpiltad Ww(Thaduidybetpss wime (SHVicbdpsendérabigs vimys, Aujeszky

| @G ding PERUE et Wedctfeformined b

Strl r?ozarfj;i%gcg%: \jg\fo?%ﬁ&/ﬂrl%p?.s_\%ﬂgﬁa%olsogllnzg? ] I_nvgst i cat i orl{gl e if
meg off CHEowEMWERE sprstenptiif cifesth Thawertseigdigied s (Kpsq (TCID =
tissBE QHUAFARI RSV o) .S\?Mércf%ghy seiell aas_nlncﬁ’da\t/()vfeSélﬁsU!”ﬁ{e initial virus
o L | LS, (U, i and S ) el o1 107 10 107
TC@y4opat hic effect). They are indicated as TCI D50 (TCI D

= 10 tissue culture infective dose). Vero cells served

as indicator cells. The initial virus concentration
Expazuredppaxgres i ment s whi ch were carried out was

On%&fyg rtfgn?f'( itw?ﬁtéﬁk)gsu}g AppAathd zlsedTgap%ggﬁégcg 3‘Hfhe AR WA SmRd UVB

i i _two exposure appar.at was equi pped )
lighti The frigaskaiioghioek tffcagy b ides of the exposure bags which were put in

place, i.e. from above and from below. The exposure apparatus was provided with a
shaking device which carried out back-and-forth movements at a frequency of 60 changes
of direction/min. A second exposure apparatus was likewise equipped with tubes which
emitted UVB light. The irradiation likewise took place from both sides. A third apparatus
(of the same type of construction as the second) was provided with tubes which emitted
UVC light (wavelength: 254 nm). Both apparatus were able to be provided with 2 different
shaking devices: one horizontal shaker, which carried out ellipsoid back-and-forth

movements, and a rocking shaker.

Exposure Bags
The exposure bags which were used consisted of ethylene vinyl acetate (EVA), which is
penetrable by UV light. Two sizes of bags were used:

1. 14.5x 18.5 cm (external bag area approx. 268 cm?)
2. 22.5x 38 ¢cm (external bag area approx. 855 cm®)

In the experiments with the small EVA bags, the sample volume was 80 ml, in those with
the large bags approximately 300-350 ml (complete PCs were treated).
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light. The irradiation took place from both sides of

t he exposure bags which were put in place, i.e. from

above and from bel ow. The exposure apparatus was

provided with a shaking device which carried out

back-and-forth novenents af d frequency of 60 changes

of direction/mn. A second exposure apparatus was

i kew se equi pped with tubes which 20 emtted UVB

light. The irradiation |ikew se took place from both

sides. Athird apparatus (of the sane type of
ExperipentExampleak t he second) was provided with tubes

' ep ;};Mﬁ ' ( ut RdYemdB@tdT the platelet

Indgg{é@r%gt @;S‘&g@g ab ebjtj gﬁg% 1Sp{)@g\‘?Jingg‘gltﬂiiv}/imt 2‘% di fferen P
Susgﬁrawm@trmhééwg one horizontal shaker, which carried

out ellipsoid back-and-forth novenents, and a rocking
shaker. . 25 osur e Bags The exposur.e bags | & r
In JREASRaiarc O SHMGEnTRE VingP Bholit & ety i, AT fe platie
suspsnsigie detingbhakiliy 4 Renghthe Tumatiou @f aothirhaysr wes eprevented in 2
used: 4 _ lates. Th
s o e 2 S L B BEE BBl T
resgBiigclagyr thicknkss wapepprosivaelyi 3 mmnkn $iapecons/fappigs the distance

betb%%n% 2R a¥@r&ledThuchi that tHO pRatetkt duspdnson| vdsdargely able

tely 300-350 m lete PCs.
to mobia el dugBE Phakies JoF NR REVELEAHTL B R | ACPEn of

S.epidermidis by U/B, with and w thout free novenent

of th | ate] e suspensi Qn dur.i n ' :
AL T sbies. S ba i TER b i B eahplrd Y gl by bproximately 2
logTRiuk by ynooé thahd lpgairethetioossyspesediomns.dur i ng shaki ng,

and hence the formation of a thin |ayer was prevented

in a sanple in that the exposure bags were cl anped

securely between two quartz plates. The resulting

| ayer tﬂbﬁé‘i‘ess was approximately 3 mm In the second

the

sanpl e, di stance 10 between th uart. Iat&;U
i ncr easAMPAGBYE t hat the platelet s .

| ar gel yy@Rlated control 4.1£0.03
Securely clamped sample 1.4+1.29
Loosely placed sample -0.40+0.35

Experiment Example 2:
Inactivation of S.epidermidis by UVB in complete PCs, Ioosely or securely clamped

exposure bags, with shaking

The PC volume in this experiment was 330 ml, the average layer thickness in large EVA
bags was accordingly approximately 3.9 mm. The PCs were irradiated with 3 UVB doses
(0.8,1.0and 1.2 J/cmz) under the following conditions:

1. without shaking, loosely placed between quartz plates
2. with shaking, pressed between quartz plates.



10

15

20

25

30

35

to nove freely during shaking. The two sanples were

irradiated with 1 J/cnR2. As Table | shows, the

bacteria titer in the fixed sanples was reduced by

approximately 2 1logjo, but hy nore than 4 loglo in

the | oosely placed ones. 15 Table 1 Sanple title

Bacteria titer(10os10CFU mM Untreated control 4.10.03

20 Securely clanped sanple 1.41.29 Loosely placed

sanpl e -0.400.35 25 Experinent Exanple 2:

I nactivation of S.epidermdis by UVB in conplete PCs, )
As|thpeaieyimsnt waelty gioy diahlepddin @ﬂﬁ’@éuvl@clba@sq segprely clamped during
shaﬂl‘%‘f RObddi&id GteY HadBducRd Y the WBrtkéE&ﬂEntV}gﬁu%:i@ afproximately 2

the average | ayer thickness in li&%ﬁ EVA , ags &@sd‘ b
logaps cBY (RORIASeI piflo hendeesely Plasednsampies, piepepdipg On the dose, by
approXiathitely 84 toinhdte ShadvBodgses (0.8, 1.0 and 1.2 J/cm

under the followi ng conditions: 1. w thout shaking,

| oosely placed between quartz plates 2. w th shaking,

pressed between quartz plates. 35 - 8 As the
Taﬁwri ment results show (Table 2), in the PCs which

wer'e securely cl anped durin shaki ng, the bacteria
Samplegflacgment educed by t he LH%BM&Q by Basterin Titer
approximately 2 1ogio, by conparison in tig ORISRy
pl aced sanpl es, dependi ng é)n t he dose, N
e

by
shakgn, ssxIRRI@AYPPeA 4 t o nor han 4 | ogl o. Tah Is*(bo%arrpl e
shdkeACRbmely dbfBpdose(J/ cnR) @8cteria Titer 204+0.48

sh%%&%%ﬁﬁe engéﬁPéﬁb ken, securﬁgy cl anped 0 411§§)id)6)3

cl anped 0.8 2.140. 48
shaken, securely clamped 1.2 1.99+0.03
shaken, loose 0 4,19+0.11
shaken, loose 0.8 0.77£0.69
shaken, loose 1.0 -0.14+0.05
shaken, loose 1.2 -0.40+0.05

Experiment Example 3:
Inactivation of further bacteria in freely movable or fixed PC aliquots by UVB

It can be seen from the first two experiment examples that S.epidermidis is effectively
inactivated in PCs under the condition that the PC suspension can move freely during the
UV irradiation. In the following experiment, the following additional strains of bacteria

were tested: S.aureus, B.cereus and K pneumoniae.

The conditions were the same as described in Experiment Example 1. In all three cases a
similar result as with S.epidermidis: in the loosely placed PC samples, the bacteria were
inactivated by approximately 3.9 to 4.29 log;o, whereas the titers in the fixed samples were
only reduced by approximately 2 to 3.4 logyq (Table 3).



shaken, securely clanped 1.0 1.950.03 shaken,
securely clanped 1.2 1.990.03 15 shaken, |oose 0
4.190. 11 shaken, I oose 0.8 0.770.69 shaken, |oose
1.0 -0.140.05 shaken, |oose 1.2 -0.400.05 20
Experi ment Exanple 3: | nacfi Vafi on of further bacteria
in freely novable or fixed PC aliquots by UVB 25 It
can be seen fromthe first two experinment exanples
that S.epidermdis is effectively inactivated in PCs
under the condition that the PC suspensi on can nove
freely during the UV irradiation. In the follow ng
Table@eri ment, the follow ng additional strains of
bacteria were tested: S. aureus, B.cereus and
K. pneunoni ae. 30 The conditions were the sanme as
Surga®gri bed i n Expeplemiid Exanple 1. In all Bdued Tiases

bacd .simlar result as with S. epidermdis: i[rotukﬁ:U/ml]

284 dsely pl aced PC sanples, the bacteria
S.auremst i vat ed byurpgatedxconiolel y 3.9 to 4. 29 |468848).00

eas the ti ' f.q sanpl es wer ;106 ¥
S'a}r&%%ced by app%egﬁll%%‘?gﬁj %S?%%g 4 loglo (Table t% 35
S.agreus Tabl e 3 5 'opsedy nlased, shakshe Titl e Bact dHYAOSG er

Blaskeria (1 o9, ufehledchntrsl aur eus untr eat edh o®uf gp!
4.880.00 S. aureus, securely

| anped, shak 491, 30
B.cegreysr eus | oosetegusiaeiagpedishien 0. 970. 86 %9%%00 eus
B.cdrdugeat ed cont loebely pRBEd, @RakeB. cer eus secur®v4alco8anped,

Kryeenag 990 1hdiica®oftis | 00sely placed. phakedy
K preumoniae securely clamped, shaken 2.34+0.24
K pneumoniae loosely placed, shaken 1.00+0.89

Experiment Example 4:
Inactivation of S.epidermidis in PC aliquots by UVB under various shaking conditions

An investigation was carried out as to whether the inactivation of S.epidermidis in loosely
placed PC aliquots is also increased when different horizontal shakers are used from the
one used in Fxperiments 1 to 3, which, as mentioned, makes back-and-forth movements. In
the following experiments, an orbital shaker was used which carried out a circular
movement (radius: 3 cm, rotation rate: 50/min), in addition a rocker with 50 up- and down
movements per minute. Again, one of the two samples (80 ml) was clamped securely
between quartz plates, the other was placed loosely. As can be seen from the results shown
in Table 4, this time the extent of the bacteria inactivation was higher by 3 to 4 logyp in the
loosely placed PC samples than in the securely clamped ones.
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K. pneunoni ae untreated control 4.940.08 K. pneunoni ae
securely clanped, shaken 2.340.24 15 K. pneunoni ae
| oosely placed, shaken 1.000.89 Experinment Exanple 4:
20 Inactivation of S.epidermdis in PC aliquots by UVB
under various shaking condit}%né An investigation was
carried out as to whether the inactivation of
S.epidermidis in loosely placed PC aliquots is also
i ncreased when di fferent horizontal shakers are used
fromthe one used in Experinents 1 to 3, which, as
Tablerk i oned, nakes back-and-forth novenents. In 25 the
foll ow ng experinments, an orbital shaker was used
which carried gut a_circular novenment, (radius: 3 cm
Shaker 5t i on rate:g IgliNe i addition agﬁgﬁgﬁiﬁ¥th 50

up- and down novenents per mnute. AdigpCEWelpf the
two sanples (80.m.) was cl anped secure ween
quartz plates,uQW€ﬁ%h%%§ﬁﬁmas pl aced I6%%%%§E§As can be
Orlsién from t he seeswelyt dampedn i n Tabl e 423400% time the
ent of the i.a.4 nactivation ' r by 3 to
Oﬂﬁéﬁogi oin theBag%:%ioag%%l pl aced Pcmggsﬂ(gjsget han in
Rogkps securel y cteguisbclamped 35 - 10 - Th¥D-W Shaker
Rosiggple Title B@%E%Eﬁ;cé’dtef 5 |l pgi o@FR¥+#0.78 untr eat ed
control 4.940.16 ital securely clanped 4.230.00
Orbital |oosely placed 0.500.39 Rocker securely
cl anped 4.020. 17 10 Rocker | oosely placed 0.870.78
E Eﬁgerigﬁnén%%%gple 5: Inactivation of suid herpes
XPFSRE S > without or with free movenent of the
Inde@vatich af sujddtespaturiruvgs SV Bgwithowr erewitt oreceriovement of the PC

aﬁ%}aﬁ%%ﬂ&crease of inactivation of pathogens in

are-not

In order to test whether the increase of inactivation of pathogens in PCs which are not
fixed during irradiation with UV light, relates not only to bacteria but also to viruses, the
following experiment was carried out: PC aliquots of 80 ml were spiked with suid herpes
viruses (SHV-1) and were treated with UVB as described in Experiment Example 1. In the
freely placed samples, the virus titer was reduced by almost 4 log, in the securely
clamped samples, on the other hand, only by approximately 3 logio. This confirms that
under the said conditions, the inactivation of viruses is also distinctly improved.

Table 5

Sample Title Virus Titer (LogjoTCIDsp)
untreated control 4.4+0.2

securely clamped sample 1.41+0.18

loosely placed sample 0.56+0.15

Experiment Example 6:
Inactivation of vesicular stomatitis viruses by UVB, without or with free movement of the

PC aliquots during shaking
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fixed during irradiation wwth UV |ight, relates not
only to bacteria but also to viruses, the follow ng
experiment was carried out: PC aliquots of 80 m were
spi ked with suid herpes 20 vjruses (SHV-1) and were
treated with UVB as described: inh Experiment Exanple 1.
In the freely placed sanples, the virus titer was
reduced by alnost 4 logto, in the securely clanped
sanpl es, on the other hand, only by approximtely 3
l ogio. This confirns that under the said conditions
The erperipet Weacarsiad ont a5 daserikedi i ExpsamgntsExasenle 9, except that the PC

ali uEmr ﬁ&%pé%& Mﬂa{vsﬁ ﬁdaamh %tfmltﬂ gﬂ}r-ugagzmt, @fie extent of the virus
. 0g, O 0 ntreated contro . 40. 2 secure :
inaqf PR oP L 9Pt D PlATE SRPISOWE BiEale) D FaiE AT doguo than i the
co@pﬁﬁ&eﬂﬁmp&p@hich@ﬁre E?(echbd:teregn quarerqilatesduring edposure (Table 6). It
. vesicul ar 0 i11S._Viruses ,
i, i Bl g srblet Tl ol n ViU s vl eitenspErghh Feduced oy
apptaxinitedy 84degiodifV isadearlarmore A \GuensitévedbarcbHell i n

Experi nent Exanple 5, except that the PC aliquots

were spiked with VSV instead of with SHV-1. Again, the
Tabletbent of the virus inactivation in the |oosely
pl aced sanples was greater by nore than 6.46 |ogro
than.in the 5 conparative samles, . .which f| xed
S quartz plates during ! St
untre@fediconfract, noti ceabl e that a4.%01.05 these, the virus

t el ativel tl b
secsh Ul BOE 21 o0y - vy TR Y o

lookdly pbwed samplet han SHV-1. Tabl eB244)00Sanmpl e Title
Virus Titer (LoglOTCIDSo wuntreated control 6.71.05
securely cl anped sanple 1.291.05 |oosely placed
sanpl e <0.240.00 15

Experiment Example 7:

Inactivation of S.epidermidis by UVC, without or with free movement of the PC aliquots
during shaking

In this experiment, the irradiation took place with UVC instead of UVB. The UV dose was
0.3 J/em® (exposure time: 60 sec). Otherwise, the conditions were as described in
Experiment Example 1. As can be seen from Table 7, the bacteria titer in the fixed samples
was only reduced by approximately 1 logje. This clearly reflects the small penetration
depth of UVC into the platelet suspension. In the loosely placed samples, on the other
hand, no more bacteria were able to be found; the inactivation factor was greater than 4

logyg.

Table 7

Sample Title Bacteria Titer (log)oCFU/ml
untreated control 4.08+0.04

securely clamped sample 2.99+0.13

loosely placed sample <0.24
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Experi ment Exanple 7: Inactivation of S. epidermdis by
UC, without or with free novenent of the PC aliquots
during shaking 20 In this experinent, the irradiation
took place with UVC instead of UVB. The UV dose was
0.3 J/cn2 (exposure time: '601?se'c). O herw se, the
conditions were as described in Experinent Exanple 1.
As can be seen from Table 7, the bacteria titer in the
fixed sanples was only reduced by approxi mtely 1
| oglo. This clearly reflects the small penetration 25
ExpempmentExamplei§it o t he pl atel et suspension. In the
Inatcﬁ%ﬁ)lny gpi’,?l@% g SREPLARouOs 1 j%er‘r%venfbﬁf‘gf RO POk Rguots during
bacteria were able to be found? the inactivation
shafgigt or was greater than 4 Iogl o. Table 7 30 Sanple
Title Bacteria Titer (lola CFU/m untreated control

4.080. 04 segur el ed samp 90. 13 gosel
s gh JOBER ROR £ BV vag 360 a5 e ool e RO Baions were the
santnacin EaperanerafExdBipldy. Ui resnits shown ¢n Tableh8 shew that also in this

casgﬁ'l% n&%nt Q)ff éia (oF lgtlc'tl\/%(i}gr? wqy mﬁﬁaﬁaﬁ&d&m’%ﬁe 'lﬁ‘osely placed

as t test viru

sanmi@s Er@ndntth@ fize n@s frhereas alamvmgs Her @ﬂi@rlaﬁéwasﬁah/pneéuwd by
app?emm%l ‘?%Uﬂ)%l% 1SR pkdkirhakiyes. 8 lc%](‘}’i‘ﬁ thB abn-HxeQ szlrﬁﬁz]lbbl S

case, e extent of "pathogen inactivation was nuc

nor e narked in the |oosely placed sanples than in the
Table®ed ones: whereas the virus titer in the latter was

only reduced by 10 approxinmately 1.5 logic it was

approximately 6.2 login in the non-fixed sanpl es.

Sample Title Virus Titer (LogioTCIDsg)
untreated control 6.92+0.22
securely clamped sample 5.47+£0.21
loosely placed sample 0.74+0.76
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Table 8 Sanple Title Virus Titer (Lo 10TCI Dsn) 15
untreated control 6.920.22 securely cl anped sanpl e
5 470.21 | oosely placed sanple 0.740.76 20 25 30

WO 2007/ 076834 - 13 - PCT/ DE2006/ 002311 I .
WOA RRYABASRAE i nactivating p]a'jt hogens and/ 8Fq/55§8¥§6t/é502311

in platelet concentrates 5 (PCs) conprising the

steps: - providing PCs obtained from donor bl ood
c1LA®r by mechanical apheresis, - exposing the PCs to
Irradiation with ultraviolet (UV) light, - in which
the PCs consist of a plurality of units which are able
to be handl ed individually and stored separately, and
1. b?/ ‘ﬁeﬁ'@?ﬁoggfog I}!quticgltvg{é;%e @rgﬁor gé)cgé(%sgiqeggael?t concentrates

tEa@P(lsmeorﬁpﬁ?ﬁiglﬂﬁ shepgs are f| Iled to | ess than 30 % of

the- expoBavisrigct et U8E Siret RiGofABOR pY pRafiig doheresis,
wi th UV éxpghing sie PGsito m’aélatlmSwmihmlm@edﬂJW%héxposur e

bags ar g %ﬁl‘éﬂ'ﬂ?etﬁ@s @dgﬁgw{‘ﬁglﬁﬁitg'&?{i&wgh of4Y able fo be handled

thlcknesses ar e

accor di nig thlel@lllalaﬁd itorwp%f@teér iagéd in that the
pat hogenge PreuisiarS &h prdd A 1886lEUNapenéBaile fikh&xposure bags,

cha&%?ac?%‘%%éﬂi Bt na e ougn oot g e,
the exposure bags are filled to less than 30 % of the maximum filling
volume of the exposure bags and
- the exposure bags are moved during the irradiation with UV light so that the
contents of the exposure bags are circulated and zones of changing layer
thicknesses are formed by the movement.

The method according to Claim 1, characterized in that the pathogens are viruses

and/or bacteria.

The method according to any of the preceding claims, characterized in that through
the movement, the zones have irradiated regions for which regularly at times layer

thicknesses below 1 mm are given.

The method according to any of the preceding claims, characterized in that the
movement, in particular the amplitude of the movement, takes place so that within
the PCs irradiated regions are formed in which the layer thickness is regularly at
times less than 0.5 mm.

The method according to any of the preceding claims, characterized in that the
exposure bags have an underside and an upper side and the sum of the areas of the
underside and the upper side, which is or can be in contact with the bag content, is
more than 90 area percent, preferably more than 99 area percent, of the inner total

surface of the bag content.
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9.

t he novenent, the zones have irradi ated regions for
which regularly at tines |layer thicknesses below 1 mm
are given. 25 4. The nethod according to any of the
preceding clains, characterized in that the novenent,
in particular the anplitude ot The novenent, takes
place so that within the PCs irradiated regions are
formed in which the layer thickness is regularly at
tinmes less than 0.5 mm 30 5. The nmethod according to
any of the preceding clains, characterized in that the

. exp&beimestih scoeading dp andicdr e duecedingaplaip chagrigazehn that the

t hglﬁtifl\rlhrf’a{dti]attﬁﬁ i8bLesnpriset 8s tﬁéﬁfb@b&b 480 @ﬁ?%ﬂm% UVPSEss than 280
si de, ichis or can?g! cont act . Wi e )
coni@re 200dm, g partioylay Q'Fsé égfﬁbf %)eWt 5&)&1‘& @],cg}%‘fagprably consists
mor exdliavelP 81 Afadiatios wd i aveldngtiefitinsiove atationsdrahgese

of the bag content. 35 - 14 6. The nethod according
to any of the preceding clains, characterized in that

. t heTht Ehod aadiding dm ang of the prepedisg sldims,schatasterzed in ghat each

280, nm. and/ . _
2900l 5 B g3 A0 i o
consiagimumBf 6xehorsi vel y of irradiation with

wavel engt hs of the above-nentioned ranges. 7. The
met hod according,.to a

ny of, the preceding cl.ai . .
. chard be masthodk gegopding 49 aég@ﬁ thqjm‘el%e ing Ig:laéxga,cgﬁrqﬁnc‘?%ed in that each

samphgrigiated fvniend danar.of 8 donors, preferably of up
to a maximumof 6 donors. 10 8. The nethod according
to any of the preceding clains, characterized in that
eac The nnithodadegiding wsarfyr afitho peecadingclaims, chagctasizadin that the PC

accar o bRger 1@ Rast 5x10° platelets per ml.
cha?é@%@?fi{zfe%aﬁir%lghpg%@%ﬁ@egéﬂqu con?ai ngs atx I e%gte P
1x108 platelets per m, preferably at |east 5x108

10P! atrgk&hsthP@ acfrdindCGo dliCofMchidcRREOERIMY dharafyized in that the

t he precedi ng. cl ai

11.

12.

13.

14.

s, characteri.zed in th t he 2
e RS Y Brigkes plese Wi diehE epetey P?Qﬁt & L/sp,» preferably
of @rotn DG t5 2 PeR2. preferably from 0.5 to 2.5 J/cn®.

The method according to any of Claims 1 to 9, characterized in that the irradiation
with UVC takes place with a light energy of 0.01 to 2 J/em?, preferably of 0.1 to 1
J/em®.

The method according to any of the preceding claims, characterized in that the PCs
contain plasma and if applicable a suitable storage medium, in which the plasma

content is preferably greater than 20 % by weight.

The method according to any of the preceding claims, characterized in that the PCs

contain a buffered aqueous storage medium.

The method according to any of the preceding claims, characterized in that viruses,
bacteria and/or leucocytes are inactivated and the function of the platelets remains

substantially unchanged.
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20 11. The method according to any of Clains 1 to 9,
characterized in that the irradiation wth UVC takes
place with a Iight energy of 0.01 to 2 J/cn®,
preferably of 0.1 to | J/cng 25 12. The nethod
according to any of the pre ing clains,
characterized in that the PCs contain plasnma and if
applicable a suitable storage medium in which the
plasma content is preferably greater than 20 % by

wei ght. 13. The nmethod according to any of the _
15.pr etlaiimvghad agopsding fiaank tadr the edededinghelpimsh ¢hqragterizgl in that the

COoNg:&ioBurd babd ARkt AHHEBE Sy & SU08GH1. Medi um 14. The
nmet hod according to any of the preceding cl ains,
characterized in that viruses, bacteria and/or

16.] euThe Wetod i ordiAg td \vay & the GrédadinkUslainspRharactefiged in that the
pl at el et s ,r emai n@ subst ?ngi al IVy nch@ln ed. ﬁ? - \%/gich thev are
15, RRSIREAR ETR LR 0 Ay TG B° ARV Th °84P88@ g y
cl aimesed aivhiradiated, 28d in partibalar steenot edeppsd betvizeg Swhaudaces, e.g.

a VW&%%]H%IJSQO#@Q&iJHI?Eé 16. The nmet hod accordi ng

to any o e“precedi ng clains, characterized in that
the exposure bags are held so as to be novable in the

17.aPPERA& hitshddNadtBkdifg & %M?z affGhe PRAREin3 Elainds! *AAALE@Hzed@ R that the
in particul ar are nhot, cl anped between two surfa

es,
e. gEXPOBNE ARt HaLNEVYl JuEng At Jpagt (tree quArEEs 0% 9 jotal exposure
Thedwretidind according to any of the preceding clains,
characterized in that the exposure bags are noved
during at |east three quarters of the total exposure
18.dur Ehé arethdliBaccoidingres oy cfcthe ipd¢aedinizoclainys, eharatterized in that the

pre&gggﬂgb&%@&g§m“%3%§§ﬁ%§£%zed in that the 15

exposur e bags are nov haki ng. 19. The nethod
according to any of Clains 1 to 17, characterized in

19.1 hathd RRiRARRSHIR e B3RS A(QaifRVER PY, ch@akieAged AhadOthe exposure
The, nmet hod according to any of Clains 1 to 17,

chabags e mogefl bYrockig. t he exposure

20.  The method according to any of Claims 1 to 17, characterized in that the exposure

bags are moved by rotation.

21.  The method according to at least one of the preceding claims, characterized in that
the shaking takes place with an orbital shaker, platform shaker, rocker shaker or
tumbler shaker.

22.  The method according to at least one of the preceding claims, characterized in that
the exposure bags are placed on one side so that during and by the movement or
shaking, the height of the exposure bag, viewed in relation to the distance along the
surface normal between the surface on which the exposure bags lie, and the point of
intersection with the upper surface of the exposure bag over the entire upper surface
of the exposure bag which is in contact with the bag contents changes constantly.
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24,

bags are noved by rotation. 21. The nethod according
to at | east one of the preceding clains, characterized
in that the shaking takes place with an orbital
shaker, platform shaker, rocker shaker or 25 tunbler
shaker. 22. The net hod accer?ﬁ@ to at | east one of
the preceding clains, characterized in that the
exposure bags are placed on one side so that during

.andTltPé’ m%ﬂ%d%yﬁﬂﬁ%eta % lea§1.h t )1 the é)ggeﬂﬁég chhm@ enz%d 1n that

exposure Inre Toince
t hethg @xswft%@@s heveran ayrsagecklling hevek of I%m@ef@wafCIHSStth@l 5 mm,
ex PARIUhRURRIRe Ho%m@xﬂ%é%%d%%h@ hc@onsthﬁtq)efn%@ﬁ&é&@hﬂéh thhve layer

t he upper “surface sure over e enti

up p@#ckeassﬁ%leéleseﬁhapﬁelfeefﬁbe frean Hidlgnwgﬁveh Pr%ferahlyeaﬁ%ra@%cknesses
W t b TeQahBROmAOR R8h Jes€ RAGESm@ANstant | y. - 16 23.

The nmethod according to at | east one of the preceding
clainms, characterized in that the exposure bags have

an Avemathedfactonding th e &astodneld, the peteding klaimns, dhelsasterized in that

CorDyBHy oxplid MPUAR DR URTENed RYBaf oS fotiace o

| es@2tthdncat fleast int the xdisertipnani i apicable %‘iﬂemefﬂiabd-@lfeﬂmn (y-
| aYQE'echBh C4n ﬁgﬁ@ﬁ‘l & o ﬂ1§%§dﬁ‘é@"&n rﬂﬁﬂofnd%%fﬁﬂlehﬂ’ys Sherefrom the

t han 0. e nmet hod according to at | east one

of frﬁ@waﬁée%tap ghangean girectionaf ke thakinganevemeggis 0.yip 1 hHz-

t he exposure t he exposure bags are noved constantly
east

' l he . . ..
253" ot Eeel ssitioine ta gp et gt FSpRend ERBlaym g chifpioged in that

(y Q@i thecatxbosuratthe iegpdsusn ihgssart diltedetoxa thiakmmih af)20% of their
and t erefromthe frequency of the
cha%%gﬂﬁﬁgglﬁg‘#%ghgof t he shaki ng novenent is 0.5 to

10 Hz. 25. The nethod according to at |east one of the
precedi ng clainms, characterized in that during the
exposure, the exposure bags—are filled to a maxi num of

20% of their 15 maximumfilling volume. 20 25 30

35



