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-1- Method for irradiating platelet concentrates in
flexible containers with ultraviolet light 5 The
subject matter of the invention is a nmethod for
i nactivating pathogens such as bacteria and viruses
and/ or |eucocytes in platelet concentrates '
(thronbocyte concentrates, PCs) by irradiation with
ultraviolet light. It is known that the therapeutic
MetRaPfdrGatadeRing platd@doRt &itas inrNexibR! don€sintiewith aktraviolet
i hthat the 10 recipients of the blood preparation are
gt fected with viruses and bacteria. The viruses
hepatitis B (HBV) and hepatitis C (HCV) and the Aids
pat hogens HV 1 and H'V 2 are naned by way of exanpl e.
The risk always exists when, during the production_of -
The subaeqh magiar of the invention depsegiad fop msgtivaingmaghasens euchras bacteria

and Girhd¥t BAY/Er 1elSoAlsdnRAAERY 8BSoentk@ed N thf b cdnbMitrates, PCs) by
. dirght is differentiated according to wavelength. In
uradgatieon iy Wiravigket ights appl i cation, the fol | owi ng

definition is applied: WA: less than 400 to 320 nm

. UVB: |ess, than 320 to 280 nm.and ,UVC | ess than 280 to
1 s SgEvm Fipe FEPaoRn “PRECUBD o Fhokd EPBRCGHY fis B8 nsk that the
recipidis tof e dlaskdt preparatien agéffedted with iviresesi and bectevia élhe viruses

hepa P 3 590 8 REpRItSTEREEY TR ShE 410 pRbeAHRTE A Bh1v 2 are

naméch by awase of mxashpled The riskaalwaypexists when, (ugingibe gyoduction of the

prepRafiBRNd QR Sre ARAY & R2AiVAM orldheniRite HEYsaf pdthSzens.
radiation’ts too low to inactivate m croorgani sns and
viruses. Conpared with chem cal, photochenical and

UltrfheleO Qe Night feBimgentited addoetiag td vaslelongth. 4, thewbhtext of this

S B e SRR ok BBCAY 0 . UV: e

thanr32Qub RBO@nd Akl WV lekoihan D80 6n200 n@. e khowh shadbby irradiation with

hot oagti ve s t es, :2 h | I L
sorb St 0 P 8 P kPR B ety o
nm i¥BeodedV () evionsat and etseusstariaeyandeeinaeisiatedy for instance in bloo
plasﬁg}dto?‘%%l lar ﬂo@@@%&fpgﬁﬁoﬁ. 6 vE %EO%ﬁﬂstﬁe EdBed BF IRIh@tion is too

o1 neoantl genic . uct ur es In the treat ed %r eparat] on )
low tprdnactively thicreprgeniphssnd viustseiGesnnsird wath) Chemigalcpliotochemical

and gﬁﬁﬁfdgh&iﬁc b8 OSH bhthESend iciPitionl nferk rl@iatieHOVEd UV light
QHP| tely; at Iea§ga830gthelr Lennva%%{e ui res daditi ¢
esseRtRII s APRIER Of BETER CHARE B O] AR Teqies thpddition o
reactTPé E3EEals b Piadtbadtive salbkddncky. of the sterilised
preparations. WC is the nost effective for direct
pat hogen i nactivation. However, it has the
Sucldliagdifiwan tod gkeit kplit ptodanisyorppines mavdists frequently require subsequent
rot.ei n-c I N L ut. : o :
rem{lt el s 2 .Hgiﬁéﬁ%ﬁic; B 55, h 8P Confaf e Srmation of
neogndigenic stiuorasaptthe treated prepgvationawhens B¢y durd #qyplagma proteins and
cell %ﬁ&?&i@ mﬁ%rﬁlly%rucﬁ%dﬁiQQ af Q6 dbfe t18E @ahb@dd EQnpletely; at least,
I se bl ood p

sterl ) | asma _and _al bum_n. sol uti gns,
theie sgraevad| equires asiditional GTiora SUFly A0ditigaplaEIRE Fopy <8y, moreover,
impé th®fuality"BF RN @teﬂﬁ%eﬁ‘éﬁﬂ:aﬁéhsi e Ct laeths ahodti effec®s for direct

directed i'n a_through-tl ow appat at us a.thin 5 film .
pathogen naciiyesiqn; é{ﬂw“‘g@gr‘& das Hﬁ@‘ﬁ‘ﬁl&g“gﬁﬁﬁ%‘& ® Bgner‘ir&k?s protein-
contaitfifig eblatibhsysuchldsailbed ahdmaas tathih dompensi¢dtalc. 2 M lup to a very
Smaﬁ%en&grtpel .euﬁx[ PA, Negus D, et al. Inactivation of

Vifls %(ﬁvia ‘raviolet light. Curr Stud Hematol Bl ood

Tranfus 1989, 56,70-82). In the present day, nethods

are used which have been further devel oped, operating

10 according to the sane principle, in order to

sterilise therapeutic plasma protein preparations. In

all cases the concern was or is with treating |arger

volunmes, i.e. plasma pools or protein solutions up to

several hundred litres and even nore (Hart H Reid K

Hart W Inactivation of viruses during ultraviol et

~light treatnment of human intravenous inmmunogl obulin
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VII1 concentrate: protection of proteins by

anti oxi dants; Bl ood 1995;86(11):4331-6). For

sterilising a plurality of individual units of PCs,

whi ch have been obtai ned fram bl ood donati ons or by

mechani cal apheresis - with a volunme of at nost up to

several hundred ml 20 - the aforenentioned

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

is in fact necessary in the daily practice of a blood
UVChaauseMBrihs tHd $R0hs &V oild Mt and iatial shenly thercafterdtal sterilise blood

) o L ot S e e TR A o
time mmb@bdéaﬁot that thh aolutiviCwag Sirocted irt 8 thyowsht- ﬂawl apparatus as a thin
film 8 gbrvvghlg%ﬂ'sguﬁ Zfl?%rnn%gnogf ov?cf"ﬂ) B lﬁ?[l QfideRBy reliable and was

metres.

abandonedd{Kallicoachi NR, Gomelias RasNegus pn ehraemagtivation of viruses by
ultrabiBRE ilgl)ét?ggr-%tud’ ARRAfY Besod TraRfa 19%h 6 7(A8D).

consi y nore UV-sensitive than viruses or
bacteria. Hereby, an allo-i nmuni sati on agai nst

In (HRXBRSARAUSay lsfetAids ﬂ&nﬁsddn“lhﬁt&l hewod beﬁnﬁmrtm ddveloped operatmg

B e kol RIS AR, SEBERLE e
prepirﬁﬂd‘al‘fsf Uhslallmﬁs@fthE’GSm(em avaswrGs vBUCgeatimigdager Iyghlmﬁg; be. plasma
pool% 8?\1?;1'8#1“} 5@@@ ns%VI t8| g\?eirélrl{tﬁlﬁfeﬁtlitfé@ a.?& ePdPdhBteHart H, Reid K, Hart

I'n transtusi on practice.
W. Traatiedtiosi of vm@en m@az vipleinbiglpatrptmesh obHhumpe intravenous

1mm[1ﬁt§%%8lﬂﬁ'{ - afic %llﬂﬁﬁ OfV #@999%@@2%“ &8 ICHiadH, atdldiams B,

d Rev 199
Gottligg B) etap JViggydal shorgwavep ﬁngﬂég tranqj%t 1{&1 Hszgl\{qubot?pd?s% and factor

VI Bﬁ&'ﬁﬁjﬁte Bﬁﬁ&%ﬁ of Btdigsbp entickidants; Bidddorno586(L):4343-6).
evel oped at al nps t he same tInE constitutes an

alternative which is simlarly effective but is nore
For §t@1‘iﬁ’:ﬁﬁgb|pﬁlrﬁlﬁt9mﬂ1ﬁthvxdua]nlmtsfof\Hbe\bechdtagc begrdoltined from blood

donagjﬁ)%g :égg}éf @e%?l%a fivgsagd Vﬁfl'gé. UbMleUral nfdst 1515 fflicdtiaPRundred ml

I mmuni zat1 on and
~ the eﬁbmtennommisﬁlrdmghpﬂlm elpperaiusa#rs fnes isgieble. THaweysra this ¢s in fact

Reduce Al h@afft atel ets Study Goup. N
neceéﬁ%ynat%déﬁgg%ﬂ%g%%o 1861-9;). It was |ikew se
described that viruses in platelet suspensions can be

UVI:S ﬁéﬁké\ygk %cmloleﬂiau b @Hratitel) alhdughmon os theawnte extddvBs UVC. Tt

wav el eng

pengleates ot CURRIE) %9%@%&“%“?‘%@ SoterohES byl v¥tEdhan UVC,
but ft§ pértatih dSh, &g)cm pldsina dBPsecaniiiso iy boksthblssbed inhe range of

for nact i vati,.o d:
a feitfglg-l]l nﬂ? r§§ \igrggxag%} WltéI lgg%] %’Qs %Iﬁgﬁ ol d&ﬁgt% dlgiljcatﬂaféog)%xﬁ%hocytes
in RQY, sviien akeneonisidetably awre tﬁ&smtn@dthia% VRNERANOT Pastsrtd, dlereby, an

allol:;@tgr%%rg%a%ge a XmXﬁl{x% entuk YFG8 aRfigRAGh Ble 1@01bfén€sQﬂHh€b&parat1ons is

econ hat e exclu3|ve

to be peavienteilomwhivht pawamseg]hp chlpéent% 8?0 gfraclg& %gaglst further

trangﬁtsﬁhe of P@% anGe Bbeddetiond, ammrtﬁal @, dt tab 9 liraddiold duadiation of
onors or el are | sol at ed. fromt og %ﬁnx%t 1953304@')%1 6 and

platelet concepEpigs: §e$ﬁ118}ﬂys‘é‘\;€1né SRV SN onE °( génel

Pamphilon DH. The rationale and use of platelet concentrates 1rrad1ated with ultrav1olet-B

light. Transfus Med Rev 1999;13(4):323-33).
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4-6) being pooled. The volunme of the PC which is able
to be obtained accordingly 20 generally |lies between
approxi mately 200 and 350 m . However, PCs are al so
produced fromindividual bl®od donations, the volune
of which is correspondingly smaller (between
approximately 40 and 80 nm). Both in pool PCs and al so
in apheresis PCs, the platelets are either suspended
in blood plasma or in special storage nedia with a

In fa&te&h@l Yadthéd ARRoE Kk Qﬁltougﬁ BERHEX mml@bucﬁ@ fil@atfh, %hich was

re.stored.in t p e .plasti.c.b
dovelpp asRpat (5 e U PoBE S P ESFEVE® SUAT i VBB effeotve
but id mosfRolable firan fthd poihi @ﬂmewldf adestchndtefifartyl ebkaytoreidadtion and

ey} 2 SediRi0n, BF Byl ol piaSEs: R Bh ol efractorigess to
plateles transfosiond. dihiefTred thRetlhes fxéibirmwmgatml mﬂ_’latelle_tbm Study Group. N
Engl‘i 1®7 3§7(§9)p§@0?2 provi ded for sterilisation and

one assufes a me of approximately 300 ml, in
addition a penetration depth of the UVB radiation of

It waMikeRHe CxROshEdE Rl Hrikks $h ﬁﬁ:&el@f shfienbiogs cfan S h@bﬁﬁated by
s By e e L S Rt dhal 508 5l el scr was
used hERS hwﬁd; vdlome Gedsi an&lvwmﬂ) (Piodssz K&, deatagroaniC,t Besed], Bonner

REF. I%eg(ﬁ' lﬁelé W ¥ L%lgi}(:élg%lg(gln(?fl VIt rlln%g %g%r $(HJC%”§P(%@%@%§ 7%{23%89 92).

Cleanly,siveslid oot depart beyend Has E’@Ehmaﬂh g, beowihed is tksown from the
. r.at: . I
hte_m@%g ?})&f vﬁhgl?o%rﬁs%ge toE bhcterda fﬁgfd?nréllétést‘scosl%\éfel %hg}%nlé%%teg eRisively
bylrﬁdtﬁ@pui“n@lwllgha{lm "eWICr ed enbodi ments are the
subject matter of t he dependent clains or are
descri bed beI ow, 10 cor di to the present
PCs (s ohtaves, by Haciheioal BvBDBILr DO HABT Suftafipnars o clse are
isolatedefrdm Q?I@:QB dkﬁrfatlbﬂﬂ SmthTﬂﬁ praccReefidmt ak&al pload eohsticms S(generally

i) SRR S43, R HET, I % SESOIL 88 QRS Bpepal

genetajlyvt I Meaﬂamtmnmate@w 200 end &H0 ml.ridowetes, E’ﬁfweweaiso produced

ﬁomggamﬂgha%ﬁﬁ ghﬁﬁfgng h(ﬁeg uHEIS apgscoﬁfegqo%ﬁ & mﬁﬂ&ﬂé‘ (between

e reall z e
appréxgiiately A9 20é 80 in). (ﬂﬁﬁh exxp@,ql PCs, alrdrﬂémeﬂa@@h@rﬁ@s B&§sthapiatelets are

elthep'sggléﬁd&h eXidib&i ?ﬁgmﬁr@hlﬁﬁﬁecmtst(frh %e@%{ Wid 4 ri@mdual plasma

sure uar at es
contem @k émapéma%%psﬁottﬁé e|ﬁ@s\15%ars ’&hfg%és“ ?Fffeaﬁy?lpé?sﬂc bags
at 20the°@C suspensi on, which occurs when the bags are
noved. 20 2. The novenent of the bags takes pl ace
either horizontally (linearly in a back-andforth
It welild et deirable torstailise HGy inosuchl bagp swittd UBh dighl). Todeed] §w problem

which bt e of Rl eists. nero, paly, HE GEPARHEBA0%re almost

maxi mum o

1mpama$rabiu r’nydﬂV?_lt'ﬂm Thisfs toths ¢larvsd bmmef FOﬂlpwn@ Gadpulaion gxgmple: if
UVBa s qrﬁ@@@& forl slﬂ&ll{s%ﬁ{@r{ g o astsﬁﬁesdk PeCidlPhe OF apy LRl 300 ml,

e so abrupt that the or [
in addmon a penetration depth of the UVB radla ion otI Ymm 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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t he PC suspension noves further into the original
direction, as a result of its inertia, and therefore
the residue which remains behind can forma thin | ayer
which is penetrable by 30-tde-UV radiation. In
connection with the constant interm xi ng due to the
nmovenent of the bags during irradiation, finally the
entire PC (and the viruses and/ or bacteria contained
therein) is exposed to the W radiation. The PCs are

Tt appdaed RPYe AifBehlk,i iF Qfét prechizled, h@ueiKElgiocesh dggeg@miitieeof bags

UV-trans mat eri al.
havig Sieh; AEeBRBe 1 BRAARI Bty TRt RAm SoBEuet i ptead of
with RV obed m&hewtb stafinetthe BCs kmitls I8ECpbechusmmitapendtedion depth is
muchlrésspartlcularly sheet thickness less than 0.5 mm The
exposure bags are constructed so as to be flat and
preferably have no absorption maxima in the range of

Surpggﬂ%léro 1t3@rg s Rlnd! fhat E}fé §0(ﬁ79 rﬁré@l@ﬁla §d141éd‘39y St ﬁﬁe@mdtd&@ordmg to

ure bags are onl few mnt ess th
Clitn ) rplsriad iaosimeiaiat TeeSbieh aheris iy (o lepRgBf §1aims or are
desc@@bel®es than 3 nmand they are intended to hold

speci men vol unmes of for exanple up to 200 or up to 300

m . The maxi mum hol di ng capacity (volune) of the
Acc@ohngStur@e br.&gseins imheaverethe BCeatemdygdan 4 euisdbld amanper in their

b t.
b SR Py BB b PP, e 8 89
insidg GlspBCs,rtheseayarsbeiog 9o aliunéhhtltge}i ¢an Rehpanstrated by the UV radiation.
At thd SRhE GmeERE Hd{%ﬂl%ﬁ{ n’Jthxgé tsh&?tﬁa@ Qﬁe -'13@9 s&ﬁ&%‘idrﬁeﬁe efficiently

experiments illustrate, t iﬂf’ (a{rret od and
mixcsi drasngp i Bath et OOAHEIZES YIRBLS PUPPOHE SRdiRDs orist

under menti oned bacteria and/ or V|ruses There is al so

np limtation to 0 nor '
"R Thscexpos bait e HERY AR “gh (repine ek sy OLRTE Ripossre
tegt él@mpétl/EétWeém qua'tzqilstﬁs dﬂiey thavefoee adapdtlmmselves to every change

thr %@eﬁﬁ? 83%1 cogécur tﬁ#&gb s were

SIX I es. e |n cate results
represent in each case the mean val ues standard

dg VT g(}?mgrgt ﬁltﬂ% ﬁl{%tta%gﬂ%télﬁﬁ%?ﬁoﬂib%ta?gs(hﬁ@irﬁf in a back-and-

produ rom ectivel
\/\fﬂrﬁtﬂlmtlpu phlrmlrcgﬂadiéf eléllpﬁqlé hanrsyaf %JFG B‘FYB 1Yo(g‘ffg‘ﬁibns
The PCs had a vol unme of approximtely 300 to 350 m

the platel et conce i on was appLaxi nmat el 0

Thel lﬁﬁ%E%P@F‘éfﬁé’aﬁk?réqﬁ{?gﬁ%ﬁ6‘5’&1‘?‘?{‘1’5"&3?;& n 6“1’4‘%‘3?1’9 gggipum of
( 0 @glUE theRimi@uBORIiag yoMemoPhar ma) . The resi dual

pl asma content was approxinmately 30 to 40%

Bacteri ol ogi cal Investigations The foll ow ng
In alé tases,rhe ofvetsabofthe direstion af seayement sdo bpae ebraat ﬁh@trihe majority of

the B¢ psﬁgﬁéﬁgﬁhsmo%g FLARILRCRE HidaP direSRIrd @5 B Ssult 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 sterilised.
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St aphyl ococcus (S.) aureus Bacillus (B.) cereus
Klebsiella (K ) pneunoniae. - 6 - Concentrations of
bacteria were determ ned by nmeans of a col ony
formati on assay and are expsessed as colony formng
units (CFU)/m . In the experinents for inactivation of
bacteria, conplete PCs or PC aliquots were spiked with
104 to 105 CFU M of one of the indicated species and

The expesyrs pagsdiramede ﬁqpthUquqsgﬁpnt Hasixic ,n@qt@;@qlcsdqlnable plastics are, for

examr't;fév Bl lcHa I Scdifte ﬁhd ﬁél?bﬁ:ﬁﬁ@{w&h%ﬁéét &t ciMek&es 9811 Gnm and less, in

es viru eudor Ies viru Auj esz
particyf i RO CRTd Do e PPES PESATE A Higd so as to
be flgtamdi piéfera\ﬂy Havel hd absorpsremeaeiner i the daﬂge afe200st00320GRE. In the

. ass CP f f e

R GRE EC GRS L L0 £ AL i o
in partizhlas lese thends @sn, |mcﬁemb1)o¢veuéb$sgharﬂ‘h@1m ahd ‘tfaﬂy ar¢ m!i@anded to hold
SpéClﬁl%pc\%}ISI{lgg bfFod Qxé&ngfl QW 3 Sp V‘f&' %D ‘ﬁﬁr Fhé %zﬁhﬁ% holding

appr oxi mat to 107 osur
capagipyp(aplims oiﬁie@x&owe mlst W@S@bcﬂ@ﬂt@ bms &‘?ﬂé{) @etoaée%Pnerally by
at 1eXRS £Rkd RR @férdﬂlﬁk Bt léé?te§0 M*'e%h ﬁmda*stegb k—ﬁr@eﬂ%@ﬁén thdfi@he actual

I rradi ation took, pl ace % i des of the exposure

specigiegy ORpRE PP E‘l}f "Ylﬂdb}sefgb eat@ from above and from

bel ow. The exposure apparatus was provided with a

shaki ng. devj,ce, whi ch carri ed out back-and-forth
EXPW@WEP&‘@%{‘g%‘Wequency of 60 changes of

direction/mn A second exposure apparatus was |ikew se

The 8&%1‘15@(19 %&p\é&ﬂhfknt PGS RO efﬁgac?%ft the %étﬁ@ hdOiYe nof Mghited to the

'fra ew se foo from bo si des A]égl
inactivation O&ﬁb@uadé\n@le(lmneﬂm@%ﬁtﬂnﬂ&% &iyFese 3 %*’terlé o ligitation to

ranc?(ﬁﬁ & ’”ﬁtF V\@ﬁmﬁf Quicdggbdvint thet daesShadhb:gleriaEntst @dd lﬂh{@method
accogbng, t(biemv 5

ength:. 254 n ar s _were able
d@@m‘fmhs glsqippledo ﬁPsﬁﬁﬁﬁ@nﬁ FLEY: P‘S‘?Péa“"ns CAll the
expeRitenfOnéraloasfealont thrvdiotix fimes.iTe inditated tdspisiegresent in each case

back-and-forth nmpvenents, and a rocking shaker. 25
the msans@iics pigdarf deviB9ls ur e bags which were used

consi st ed of ethylene vinyl acetate (EVA), which is

Pl if%61[11(f:=:traeb rgeby W light. Two sizes of bags were used:
a THeEIYII8 5 cm(external bag area_approx. .268 c ne)
The PCs were produced from pools of respectively 5 buffy coats, which 1n turn Originated

from regular blood donations. The PCs had a volume of approximately 300 to 350 ml; the
platelet concentration was approximately 10°/m]. 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 (S.) epidermis
Staphylococcus (8S.) aureus
Bacillus (B.) cereus

Klebsiella (K.) pneumoniae.
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2.22.5 x 38 cm(external bag area approx. 855 cnR) In

the experinments with the snmall EVA bags, the sanple

volune was 80 m, in those with the |arge bags

approxi mately 300-350 m fcénplete PCs were treated).

- 7 - Experinment Exanple 1: Inactivation of

S.epidermdis by U/B, with and wi thout free novenent

of the platel et suspension during shaking 5 In the
Concgnirationgrighbacteneweigrastamipid Biemaas @ salonyrfesmpfigpassay and are

exprededai bé TCMIOQSI fobﬁu@ ahié QUFEARICIIE @F Sperif@n8ha)fi ﬁlﬂetlvatlon of

and e tion of a er s
bactefiy PRGNS CS of s dntiee et Sk Mot B CRLARERT St of e
1ndlc$te«hspeeiey ahé thememadiaed guitr U¥ Jpdlat es. The resul ting

| ayer thickness was approximately 3 mm In the second

sanpl e, the distance 10 between the quartz plates was
Virolpgieslduwastigatimaty t hat the pl atel et suspension was

PC ahgﬁ&g ly¥erd k%t)ﬂ‘(eﬂ Qvﬂﬁp\é%df ﬁ&gﬂésy vl E}Sﬂvslh %Eﬁ'&rfl&&e virﬁ@ Aujeszky

les were iIrradiated
strain) Qg Vﬁ%‘é‘%l@fr stamaliiseyings(YHe Irlfisaaa sEainh | \aEus fersrede @@tﬂ:nsyled by

meand RIFTCHHE H@da?'(EPE + Q@fdpathie fbot). rrn{e@ drb Qﬁﬂléatb@gﬂ-Q“GIEDSJ

tissuq FRRFE! i Do RS Ve clodorsh i opdicalsr cisisg SE Linaia) o virus

concaltratipe dn mm&:hnzﬂenis 2idhoosad yarfibdoat wsampbmxﬂnét@}wuﬁ&o 107
TC[DSS Experi nent Exanple 2: Inactivation of S. epidermdis
$ UVB in conplete PCs, |oosely or securely clanped
exposure bags, w th shaking The PC volune in this
Expomggb < Wwas 330 m, the average layer thickness in

EVA 30 bags was accordingly a prOX| mately 3.
One em@ FRROSWESr PTIFaU PepdetYasefDRe d@b@swmhsemmeé UVB

light. @ iradiaHenRiolipldes foREbbtR! i@y dTAhe extistiteOmizs 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 18.5cm (external bag area approx. 268 cmz)
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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1. without shaking, |oosely placed between quartz
plates 2. with shaking, pressed between quartz pl ates.
- 8 - As the experinment results show (Table 2), in the
PCs which were securely ctawped during shaking, the
bacteria titer was reduced by the UVB treatnent by up .
to approximately 2 1 ogio, by conparison in the | oosely
pl aced sanpl e5, depending on the dose, by 5
approximately 3.4 to nore than 4 |1 0gl10. UVB

Expe?ﬁﬁ&{t ,gaq;él) lepacteria Ti ter (logioCFU M) 0 4.11+0.00

. 4+ §18 1.0 1. %%O
Inactzvatzon o) S epidermidis by with and without free movement of the platelet
suspension during shaking

In the experiment, the sample volume was 80 ml The free mobility of the platelet
suspension during shaking, and hence the formation of a thin layer was prevented in a
sample in that the exposure bags were clamped securely between two quartz plates. The
resulting layer thickness was approximately 3 mm. In the second sample, the distance
between the quartz plates was increased such that the platelet suspension was largely able
to move freely during shaking. The two samples were irradiated with 1 Jlem?.

As Table 1 shows, the bacteria titer in the fixed samples was reduced by approximately 2
log1o, but by more than 4 logye in the loosely placed ones.

Table 1

Sample title | Bacteria titer(log;oCFU/ml)
Untreated control 4.1+0.03

Securely clamped sample 1.4+1.29

Loosely placed sample -0.40x0.35

Experiment Example 2:
Inactivation of S.epidermidis by UVB in complete PCs, loosely 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, 1.0 and 1.2 J/cm®) under the following conditions:

1. without shaking, loosely placed between quartz plates
2. with shaking, pressed between quartz plates.
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1.2 1.99+0.03 0 4.19+0.11 0.8 0.77+0.69 1.0 -0.14+0.05

1.2 -0.40+0.05 20 Experinent Exanple 3: Inactivation

of further bacteria in freely novable or fixed PC

aliquots by UVB 25 It can-b2 seen fromthe first two

experinment exanples that S.epidermdis is effectively

i nactivated in PCs under the condition that the PC

suspensi on can nove freely during the UV irradiation.

In the follow ng experinment, the foll ow ng additi onal
As the teféﬁééﬁﬁer@fresh@t_ﬁ sBéw gTMS_Ii_ﬁ e),tif $%@P|Cs &hﬁihﬁ%l&sa&réi@roﬁlﬁped during

.an pneunoni ae. cqn ns were.the sane as
shali§Rtb REGHT AteRes FRBREY Y DIy TS Hep et oYy e Bompsmately 2
logp,a by bbthpdirisoas itk tthaslonsdlh Haepl dempladj stepemltdreod dbsedose, by

l a S t bacteria were inactivated by

appro%brﬁ%g&%foeﬁgp%&én#é %29 | ogi 0, whereas the titers in

the fixed sanples were only reduced by approxi mtely 2

to 3.4 logio (Table 3). -9-
Table 2
Sample placement UVB Dose(J/cm®) Bacteria Titer

(log;oCFU/mi)

shaken, securely clamped 0 4.11+0.00
shaken, securely clamped 0.8 2.14+0.48
shaken, securely clamped 1.0 1.95+0.03
shaken, securely clamped 1.2 1.99+0.03
shaken, loose 0 4,19+0.11
shaken, loose 0.8 0.774+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 logyo, whereas the titers in the fixed samples were
only reduced by approximately 2 to 3.4 log;o (Table 3).
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Table 3 5 Strain of Sanple TitleBacteria Titer

bacteri a(loglOCFU nml) S. aureusuntreated

control 4. 880. 00 S. aureussecurely cl anped,

shakenl. 4911. 30 S. aureusl-odsely pl aced,

shaken0. 9710. 86 10 B. cereusuntreated control 4.9910. 09

B. cereussecurely cl anped, shaken2.9910. 13

B. cereusl oosel y pl aced, shaken0O.7410. 68

K. pneunoni aeuntreat ed control 4. 9410. 08

K. pneunoni aesecurel y cl anped, shaken2.34+0.24 15
pneunoni ael oosel y pl aced, shakenl.0010.89 Experi nent
anple 4: 20 Inactivation of S.epidermdis in PC

al iquots by UVB under various shaking conditions An
estigatio ried out as to whet

§L@—r$—‘ﬂ;ctlvgtlong Tﬁﬁgdernldls in |oosely Bibehid it

bacterid i quots is al so increased when dlfferenﬁ_ﬁmﬂﬁﬂﬁnﬂal

Saun%gakers are yseehild aptoie one used in Expagigepts 1 to

, which, as nentioned, makes back-and-forth
Sa”’"ﬁ”tfverrent s. | Aecpsely lammsrly BRKSY experi ment ¢9+33%r bi t al

S.auréliaker was UmeWIMdC@ﬁﬁrﬁd out a circologeosevenent
radius: 3 cm_ rot n.rate: 50/ mn), ion a

Bceré"b?cker with SBregie ‘?‘é %own rovenent s pe?gﬁ‘gﬂf}%

B.cerégai n, one okedulpey iclampednghlaken (80 nl ) maﬁﬁ@&aﬂﬁed
securely bet z es, the othe | aced

Bca?%%sely As ggﬁnﬁgﬁgééhlﬁkga1the resultsbgﬁ%aggln

K. pnéfigtsingzed, t hi sintreated edndrodxt ent of the bactéltl.08

K m%z)?}%‘h'i gation g}ﬁﬁ%gsgﬁg{ dbéhaﬁeﬁo 4 | ogio Qr34ghg430

oose pl ace es than in the securel% cl anped
K pnqymgguae loosely placed, shaken 9

Tabl

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 Experiments 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 quariz 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 log) in the

loosely placed PC samples than in the securely clamped ones.
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- 10 - Table 4 ShakerSanple TitleBacteria Titer
5(10g10CFU/ nl) -untreated control 4. 94+0. 16
O bital securely cl anped4. 23+0. 00 Orbi tal | oosel y
pl aced0. 50+0. 39 Rockerseeui®l y cl anped4. 02+0. 17 10
Rocker| oosel y pl acedO. 87+0. 78 Experi nment Exanple 5:
I nactivation of suid herpes viruses by UVB, w thout or
with free novenent of the PC 15 aliquots during
shaking In order to test whether the increase of

Tablé #acti vati on of pathogens in PCs which are not fixed
during irradiation with UV light, relates not only to
bacteria but also to viruses, the foll ow ng experinment

Shakevas carri ed SamplePGtlal i quots of 80 nBaWelieTﬁm ked with
suid herpes 20 viruses (SHY-1) and EEedh d mnth
UVB as described in Experinent Exanp %

- freely placedngﬁﬁpdé@ﬁﬂﬂhe vi rus t|téﬁ4W8§6reduced by

Orbitdd Most 4 | 09Qecikdlvic curely cl anpadisappl es, on the
ot her hand, only %y apprOX|nater 3 |%§¢8§ﬁThIS

Orbitalonf i rms t halosRiye2%eHe sai d conditi 8
Rockbinact i vati on sefurstiylci@sed S al so di st ke 7i nproved.

25 Table 5 S I i tl.eVirusl oTCl EW I ed
Rocket ni r ol 4. 4 +O?tgj%el%/ p-ll-aced H%iﬁ%

Experiment Example 5:

Inactivation of suid herpes viruses by UVB, without or with free movement of the PC

aliquots during shaking

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 loge, 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 (Log;oTCIDs)
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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securely cl anped sanpl el. 4110. 18 30l oosel y pl aced
sanpl e0. 56+0. 15 Experi nent Exanpl e 6:

I nactivation of vesicular stomatitis viruses by UVB
wi thout or with free novenght -of the 35 PC aliquots
during shaking The experinment was carried out as
described in Experinent Exanple 5, except that the PC
al i quots were spiked with VSV instead of with SHV-1.
Agai n, the extent of the virus inactivation in the

The ek]@@ﬁﬁéﬂ v@ls ELTEdHANDS 8scribad QfEJQie@l&ném( ERBhplets) ﬁﬁc@i At the PC
10t n,in.t ar 1 | C

aliquqrs’ e BRREL Sttt Y30 BB ot SR o i Be gl ot ape virus

inactiVdtionsin thenldoady plaved isaeplek evas @mt@fl tyombre thhneée"rﬁ lbbe than in the

comp?ﬁja{l?% s);(a?rﬁ%% I“»ﬁl%‘ \E{g{g{#eﬁ %l ear fa?eg %ﬁﬂ% ggyosure (Table 6). It

is, in thnn@qvable thl?étall@ B tmsesﬂrﬁpmsrﬁlﬁer éfas mﬁtlfrl‘éﬁél' areaglyredused (by
appro§§ﬁ%ﬂ51§ Eytl l%kﬁm ﬁewseﬂélﬁg@ﬂlaﬁ@m 4. 15 Virus
Tite i0 Da)) 6.

Log 1 05 1.291. 05 <0.240.00
Table 6
Sample Title Virus Titer (Log;oTCIDsg)
untreated control 6.7£1.05
securely clamped sample 1.29+1.05
loosely placed sample <0.24+0.00

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 logjo. 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
logo.

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
UVC, without or with free novenent of the PC aliquots
during shaking 20 In this experinent, the irradiation
took place with UVC insteatl of TJVB. The UV dose was
0.3 J/cn2 (exposure tinme: 60 sec). O herw se, the
condi tions 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 approxinately 1

Exp exhﬁﬂh@Exi’ fe®learly reflects the small penetration 25

Inactl}:qggpéie?fo {&B é’egpt Wgzélp lorah)%lfzﬁé sus enS| 03 th%g’éngﬁ%uots during

shakitgacteria were able to be found, the |nact|vat| on
factor was greater than 4 Table 7 30 Sanple Title
Bacteria Titer untreated control 4.080.04 securel

As indixpepegnt Enphple. @90SY 3vasoessd| ap the dest yirganpheeondiions. were the

same € in BRPPEhEERantp18 TP Bie §esults shown in Table 8 show that also in this
case, the extent of pathogen inactivation was much more marked in the loosely placed
samples than in the fixed ones; whereas the virus titer in the latter was only reduced by
approximately 1.5 logyo it was approximately 6.2 log) in the non-fixed samples.

Table 8
Sample Title Virus Titer (Log;oTCIDsp)
untreated control 6.92+0.22
securely clamped sample 5.47+0.21
loosely placed sample 0.74+0.76
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I nactivation of VSV by WC, without or wwth free
nmovenent of the PC aliquots during shaking 5 As in
Experi nent Exanple 6, VSV was used as the test virus.
The conditions were the sane as in Experinent Exanple
7. The results shown in Table 8 show that also in this
case, the extent of pathogen inactivation was nuch

CIpAMMS rmar ked in the | oosel y placed sanples than in the

fixed ones: whereas the virus titer in the latter was
only reduced by 10approxinmately 1.5 logio it was
approximately 6.2 logio in the non-fixed sanpl es.

- TabBemgthgd fpi Enatiivaling/ippieses tadf/of 1gisPeytes MEpitelet concentrates

unt (}F§§@&n SoMgrd §efd20. 22 securely cl anped
5.470.,21
sanp! € '\% \j}d Pb?%gtgm¥d Prox%ﬁag)g?fsbqgg a%9/0¥69 @ha%%alzag)g? sis,

13 CLAI % ﬁ@g ns a
| eucocytexposing br Rfe Feimadigerewity pfragiokst W‘g Pi si ng
t he. st e whHXomb 9CH gorﬁﬁswdaibmtangobffumwﬁ@nafe ddleco@be handled

and/ or a heres xp03| ng the PCs to

i rradiat’ %%%ﬁ?}harﬁl tolre CB?I%tte yI’ | W li in

whi eh t hibe PCamitoars eaph pdﬁcetélqﬂlqzn pesfetrg Pﬂ@t apRpPFe bags,
ar ec1aklceriz8d Randtandl ed i ndi vi dual I y and stored

separate and E)t he PC. unit p
f1exi bl ehg FP PRt 6T %qu:‘gtt 3?55 otg‘rﬂlr 26 tk}/agofaﬂcle maxlinom filling
char act evdlumelof the ¢Apasure 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, wherein the UV light used is UVC
irradiation of 200 nm to less than 280 nm and

- the irradiation with UVC takes place with a light energy of 0.01 to 2 Yem?.

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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the exposure bags are filled to I ess than 30 % of the
maxi mum filling volume of tRg exposure bags and the
exposure bags are noved during the irradiation with W
light so that the 15 contents of the exposure bags are
circul ated and zones of changing | ayer thicknesses are
formed by the novenent, wherei'n the UV |ight used is

6.UVC el @cthad ia_&f@)ﬁ&lﬁ %@Qnﬁ"@fttﬁbi presalidd a]laiﬁsls_&hﬁrmtalmdt inethat the
irr t.ion wt t akes .

of | UG ety cippts siASTE oL MDA o RlenBRE G200 pm o
1, chwrtbant280i zed in that the pathogens are viruses

and/ or bacteria. 3. The method according to any of the

recedi ng. clai ns,. characterized i.n t t
T v ellreh S PEHBE hagect o AR St g Pl ot BHotdf thar cach
r eg bt ik progincddi foers shmples upR Bt hinakinuie k8 Benassy pieferpblyaf up to 2
gi VeRaxidum % dabRod according to any of the preceding
clainms, characterized in that the novenent, in

particul ar the anplitude of the novenent, takes place
850 t Tat medhbdhiaccardieg BCany of g preesdingeddimsscharasterigedritygthat each
in [.ch. t I Ifokness is regularly at 30tines
Ies!@]ﬁ%ﬁ%ﬁgfﬁﬂﬁ%ﬁm‘?ﬁ’g met hod according to any of
the preceding clains, characterized in that the
9eX POThY Rcthad scdopdieg ananyfehspreeedirpclamsughatactesizeibinghat the PC
t he sum.of I t ' r ml.
si eSOt A 1167 Bt Bt BRELG 3e R L GAARES por ml
content, is 35nmore than 90 area percent, preferably
1001 eTh iR RESRiNPErCaAt of Of pfricedingndaintsptimractizéd de that an
of the b co Y 4 ‘ t : [ eROF -
of 1 MRl B YEVE jet foctindfiP e RS LA Gl Bt et
i r r aBi3a0 b dlemt,referably EomOIIPPSI Hedt i rradiation with
wavel engt hs of 200 nmto |less than 280. 5 7. The

thod according,to an the preced] i o
lgﬁar gg‘l"@’ic Q&C‘?q%d‘f‘ﬁé‘f a%ya iy {0?: 6?%5‘8%953 fn?grﬁwt the irradiation
sanphwith UNC takesplacecv ity alighit egergp abP-$ to pilemer abl y of up

to a maxi mum of 6 donors. 10 8. The nethod according to
an

R IR L AT R s
contain plasma and if applicable a suitable storage medium, in which the plasma
content is preferably greater than 20 % by weight.

13.  The method accérding to any of the preceding claims, characterized in that the PCs
contain a buffered aqueous storage medium.

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

substantially unchanged.
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9. The method according to any of the preceding
claims, characterized in that the PC contains at | east
1x108 pl atelets per m, pragerably at |east 5x108
platelets per m. 15 10. The nmethod according to any
of the preceding clains, characterized in that an
irradiation with UVB takes additionally place with UVB
with a light energy of 0.3 to 5 J/cnR2, preferably from

15.0. 5Tiiecomethbd dt@iding 20 hdy ©h éhenpedrdithgadgondiingactepizadyn dfat the
d aj C ' i hat the irradiation
Wi t%%%ﬁ’a%ﬁg?ep aélgﬁ%mnggztgg??g t energy of 0.1 to 1
J/cn2. 12. The nethod according to any of the

16.pr ecledinB@ot laadoi@ing ehanpof eid greckding dliiats, theadRGged in that the
cont.ai n S I f.a ' [ e
ey wie REf i aPRRb GRRLE: BB pRafis b M0y ar
gr elmpead anf dmadiged,apd inedrggdar ajeznot ?}?@pﬁébﬁ&ya%mwa%?@ e.g.
t 0 eWypenbudbitaslink O pidegiatsai ms, characterized in that
the PCs contain a buffered aqueous storage nedi um
3014. The net hod according to any of the preceding.

17¢| afhesmedngraerding 2zequy of theapreeidingsdaimsp a*&r%itﬁirﬁefgﬁaﬂ@ﬁ the

| eUSPBMErE Dady Brel MAGdd Maimd ap Restt thezel ginetisosf dk fold exposure
platel ets remains substantially unchanged. 15 15.The

met H88* Fecor di ng to any of the precedi ng clains,
characterized in that the exposure bags have a vol une

180f ¥R hRmaQ AWBcdling 24 Gny ve diebRelirRCaind] BigardcieraBy iwkhat the
the%)g)rece mgIcI aleﬁzﬂy ﬁﬁgﬁacterlzed in that the
ex pTPIFE° BRI HAP NeV 368 %s to be novable in the
apparatus in which they are noved and irradi ated, and

191 N PR hob@bl Bdcortfify RCIny OF amRe 1061 VeBhratts8zeaUR HiE &8, cxposure
UV- penet C?‘B% ass or plastic plates. 1017. The

e.g abl
neth%a?crﬁ%vlﬁgirbﬁéo any of the preceding clains,
characterized in that the exposure bags are noved

209UT TROmBthol S8StdiddoBRy Be@N4iRt 3 8117, dAerab@tiadd i XiHe M Rposure
dur@tl on. 18. The net Kod according to any of the

pr e P AFrgReYedibH LBt act eri zed in that the 15exposure
bags are noved by shaki ng.

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 their lower surface 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. ‘



19. The nmethod according to any of Clainms 1 to 17,
characterized in that the exposure bags are noved by
rocki ng. 20 20. The method aggcording to any of Clains 1
to 17, characterized in that the exposure bags are
noved by rotation. 21. The nmethod according to at
| east one of the preceding clains, characterijized in_,

23.t hathethesheshaskpidipettarelsassioae of fePrecading FlBinsa Fhastcigtispd n that
Pl athé SXgB5B BB havé ACKREags alkgl lewl o B, pradtrably b Rlsethan 5 mm,

22. Th thod accordi ng.to at .
or EARREL e e r e e a rofe B e FRShuEoRll Wich have aver
bag@icknassqs|cfdessl thon hal«if the oy ilking feyele Pederalln daygy Higkgesses
andofllyss k@ 19RY 6N&eh 1688 (haheKimg. the hei ght of the
exposure bag, viewed in relation to the 30 distance
along the surface normal between the surface on which

24t heTlmxpobot ecchuline iagleagmae ohdepiicading £lajmy, ghagaciqrized in that
Wt furinB @nlBRBsurs Uhd 8GRs3¢ bhifiareposLtoastaly ViR an kidplitude of

entjre ypper. surface of. the expasur.e ba i IS L0
cor a0 UL 5476 5 08 *Cametnn SR HESRAREI T { Rirtdien o-
23. difdegomet hght-aegey o nlp Kolitetiogadnd BMdepayflentiye therefrom the
Pr egefRY &R dMBngeGhafr@kiof bt #8 dhdkinghdlerndeheis ©SROIUVIR.
bags havée an average filling |l evel of 10, preferably
of less than 5 mm and through the novenent wave
251 r ollghmethpd aconbingiotat Yeagtrand Of 8¢ padveding lakires, ichgregterized in that
thi &ﬁhﬁ%ﬁﬁ@%x&gu&,eﬁl% ekﬁ@sﬂrehl?dgg af fillduerone Alxifdud bNY0% of their
| evel , "preferably | ayer thicknesses 50f |ess than 1mm
or BYHERY “%W@%mﬁ.l mm 24. The met hod according to
at | east one of the preceding clains, characterized in
that during the exposure, the exposure bags are noved
constantly with an anplitude of 0.2 to 8 cm at |east
in the x-direction and if applicable also in the
y-direction (y- 10direction at right-angles to the
x-direction) and independently therefromthe frequency
of the change in direction of the shaking novenent is
0.5 to 10 Hz. 25. The nethod according to at | east one
of the preceding clains, characterized in that during
the exposure, the exposure bags are filled to a '
maxi mum of 20% of their 15maximumfilling vol une.



