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USE OF DEFENSI NS AGAI NST MENING TI'S Reference to a
Sequence Listing This application contains a Sequence
whe@bilzig7d n conput er readabl e form The conputBCT/EP2009/053802
readable formis incorporated herein by reference.
BACKGROUND OF THE | NVENTION Fiald of the Invention The
present invention relates to the treatnent of
nmeningitis with defensin pol ypeptides. Background
AN NEPARATI'USSAND A METHO D FORCONTINUGUS TRIERMEL HY®ROLYSIS OF
ranes covering the central nervous system known
BIOBQ@@@H%T@R% t he meni nges. Meningitis may devel op
|n response to a nunber of causes, nost promnently
acteria and viruses. Meningitis is a potentially
FIEls[équo-ﬁﬁEcIBW@'\{TIQIN owing to the proxinmity of the
inflammation to the brain and spinal cord. The

potential for serious neurgll%gqgl cal damage or even

Theo‘é’&ﬁﬁ”‘i‘n@é’@ﬁgpﬂd’ﬁ@:eﬁrt%@p@"e @ElanﬂtatrbﬁPP%"@t%Bor performing
[ pically treated

con%ﬁ@hﬁ’%ﬁ%a&%@f ?cr)gslg?drbggélc gtsezlag%ser vati on.

Nuner ous ni croorgani sns nay cause bacteri al
BACRERAGND éngﬁyﬁgwt@noccus pneunoni ae

pneunpcoccus Nei sseria neningitidis

( menl ngococcus”) are the nost conmon pathogens in
In B4 €945 oPhA S WM AEL GHR)RYe BRBIGR I Mystriol processes
andaagrmwnurags binloginakks tieaked ¢riv? To GO0Isdeat into wehdvd, dseeks and

rivef i Bpp ok pERL R B W AR SRR Bico b e BN i baprominate

said stremegcﬁduldsdamﬂnvbtyt ality in children with
pneunococcal nmeningitis is at |least twice as high as
i n nmeni ngococcal neningitis and the survivors have the

Suclgitgém?ﬁemmrdbegeologucaeqagmmwg A/Hefeﬁﬂ?]loﬁigilc@dﬁa&ﬁclrets?re
ata from nost ur Qpean._countries on t I NCl dence
degﬁfi&%ﬂé%%‘é@r QPé’Fﬁ“de 9'09'952 PERTi¢la? @re hes<er 'IPaFIe@rasﬁ'@af??”

I I t r |
ol B8 158 % Mo SISy IF fedeRlsprasggdeking e
biolpgizabmegedaloyy he@hnguulmlplmbmtaﬁﬁl perBenistceie biobogical

t r .

@B LABPERAREE P aShlE 3P i Bpgrege geis
for aipted@reeadned pengdpdrtimeduahlas forgit leastt Hedf an hour. Such a

Medi.terranean _region. |t is obj ect , of the pr set .
Progessdn i BRT 2 HreThadsiblsE shaeauStn pRidiFe Bafiiflavhich
exhMitsneNahtatd BiolbhrabHegekdm @itd beadlihed mt@%af@ﬁé]qfdﬁlcﬁfls easily

using these, for the treatnment of nmeningitis. SUMVARY
degrgd | NVENTI ON W& have now found that a synthetic

defensin shows excellent activity agai nst pneurmcoccal
meningitis, and can be used in the treatnent of

SUCBatB?Wﬁthﬁ@}IYﬂ@l'ft ngrmphy peffiorgredigpe Lptch Reogess i Mehich
bat H?a‘éeéﬁélﬁﬁ'gé’ré)gu ‘%%I:etch?o HiG | %&8&%@%& gﬁbseqauentl%_ fed into a
avi nganttm cro activity I ch conprises an arino
dlg%(cetd Iﬂeqemcet isalgaimpbde td basabl@@%p’ed&mm' the thernia hydrolysis in
0 acid sequence of SEQID NG 1, for the
as arrﬁ?‘nn ré%%fr’?rr% 3t a medi canent for ther apeutic

treatment of nmeningitis. In a second aspect, the

an AR LRI > sBR Bl Bifoae BT et 4 4z hich

dischesgdenaeethadiimgvidth lskhagfe Witbod dentolids tentehe ofit-RO% is fed into
eutic

acid s e of SEQID NO1 , for therapeu )
a rearkoqt ;E%ts?g,gg%w%a,@d It ERAERT EfgpaeB?”PFIé’fér 8Q4ninutes at
a tehfYE Rk RNoPL QY1 1805180 rRENASsIAb dnieat & RsRALNFI 318, Bar.
conprising admnistering to a subject in need of such
treatnment an effective anount, e.g. an anti-neningitis
ef fective anount, of a pol ypepti de havi ng
antimcrobial activity, which conprises an am no acid
sequence having at |east 90%identity to the am no
aCI d ‘sequence of SEQ I D I\IO 1 . In one enbodl rrent the

I Y L - Y T T
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Defi ni tions

Antim crobial activity: The term "anti m crobi al
wa@edwuetsyy i s defined herein as an activity WhPCHEPR09/053802

capabl e of killing or inhibiting growh of m crobi al

cells. In the context of the ppesent invention the

term"antimcrobial" is intended to nean that there is

a bactericidal and/or a bacteriostatic and/or

Subkeggetdaheandated biongicdlahater ieebo@Edyomeans of a heat
viruci dal effect, wherein the term "bactericidal"

IS
exchangrr %ﬂqaéfc%teaéar%ha;tat@@bqe@mramq o eeledegiigpufficiently low
[

to ag§|clcg%% Flg ﬂgfec'h@ %?gﬁfef ﬁg (E%ta%%ée’cfcl)y%cﬁébgorka%r "E@‘l"@Eé&é?’o&ergy, the
heat ﬂhcrbamgefgsgxfm agapged épipikheat the slmldgetpérqmto being fed into
the %% cidal" is to be understood as capable of killing

i g “cells. The term"fungistatic" is to be

under stood as capabl e of inhibiting fungal grow h,

ot bR B BB LN B8 gty 51886027062, wo

92/0@925emanwng2®m4¢ugssﬂme term "mnicrobial ceIIs" denot es
bacterial or fungal cells (including yeasts). In the
context of the present invention the term "inhibiting

It isgarobieafof rircemibodimert bsthe pregene moheshtian fceﬁro\tldjleta system
the cells are |n t he non-grOMAn st at

for ¢eninugus Hisrmabn édf‘akﬂﬁ'é gdt reftp‘;j%@%? Wt : dry solids

Con@mqﬁlgfqggst Phe,. term“antimcrobial activity" is
defi ned as bacteri ci dal and/ or bacteriostatic

activity. Mre preferably, "antimcrobial activity" is
FurRbhiopd, R3s BAGIHEECHHRh A M BRUrehE QE8EMCindehti¥h ity
agai nst Streptococci, preferably Streptococcus
proyjdeineyftae fargronsinusosdbesnat hrdinesie i Whigkeapihgat exchanger
r.opi y be determ ned according to
s n?ﬁaéﬂ%ggglu@g 3@%%‘%@ Lehrer et al., Journal of
Irmunol ogi cal Met hods, VoI 137 (2) pp. 167 174 (1991

vorkgpef BBt PLBLEIRL e o8, o T it groie

systedh imwdtath andllrtgabbtha& brcyogitalmhatehsallmnSes untoeor fithlenaepositing of

d I d
pariidle onihel Rbel SiteGes of B B fearalhagi na

antimcrobial activity may be capabl e of reducing the
er_of r ept ocogcus

FurdRTeera g6 16 P et ot vet ruthet Rasait e REHHE gt ipvention

to ﬁoh@d@sﬁ’f@hﬁa@éﬁﬁe@@%%v@ﬁt Qlﬁapasllﬂm@r& pdrdigtes in su:%)Iy lines
referab after 1 hour d in particular after

SUC'PnaﬁLﬂt%')" Wﬂﬂlbéﬂf‘ﬁéncmn@?@d LR aarefaéFfé’vfé)ﬁtt gireAbRY@frolysis.
grom h substrate at a concentration of 500 ng/m ;
referably at a concentration of 250 ng/m; nore

DE @PEFQHIéFa'ﬁEaI%\GFH\éUIQNatl on of 100 ng/m ; even nore
preferably at a concentration of 50 ng/m nost
preferably at a concentration of 25 and in

In ap'éﬁﬂSTcQﬂaQCtath%DEQﬁ@@ér'ﬂ\f%l”tti%hr%@teﬁdon@ﬁmth@ﬂ for@erforming

config¥BS IR MRIPRRISN oTuae TR0 otdic mareriaLin g rube

reactap alyl @nsinuionkiybi ti ng t he out growt h of Strept ococcus
pneunoni ae (ATCC 49619) for 8 hours at 37C in a
rel evant mcrobial growth substrate, when added in a

- feedtrmwtheao#gmi@fnaieﬁahmtma fqmd@fgezamae pfmmemtde,dsd as &0
concent.ration_ of ref abl
TS FhEEraYS o%”(gf"‘n%oa E%[PRFra IS AOREF & r%‘?%rlegﬁq%qs'us
witeouaddigidgi of thecsrgannt matéoa; of 50 ng/ m; nost
preferably when added in a concentration of 10 mg/ m ;
and in particul ar when added in a concentration of 5
mg/ M . The pol ypepti des of the present invention have
at | east 20% preferably at |east 40% nore preferably
at |l east 50% nore preferably at | east 60% nore
preferably at Ieast 70% nor e preferably at Ieast 80%

Y oy ~N\N 7 g, Y
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conprises 4, 5, 6, 7, or 8 cysteine residues,

preferably 4, 5, or 6 cysteine residues, nore
w@embarmbdy 4 or 6 cysteine residues, and npstPCT/EP2009/053802

preferably 6 cysteine residues. The defensins may al so

be synthetic defensins sharing3the characteristic

features of any of the defensin classes. Exanpl es of

such defensins include, but are not limted to,

- feeBRieaiam MNB-the(feat®it inedtteephiféedirptone) sbidE-td iabrkase the
HNP- 3; b- Defensin-12, Drosonycin, Heltomcin, ¢
tff‘ﬂﬁﬁr@fweo‘rﬂ A tempesatura 0ovsi HhdegrResi he def ensi ns
di scl osed in PCT applications WO 99/53053, WO
02/06324, WD 02/ 085934, WD 03/ 044049, WO 2006/ 050737

- @ﬁwtﬂm'Q@@@¢ P5eBBHLE N §bﬁéﬁé@°ﬁ(§%ﬁéﬁ?ﬂ@’@mﬁﬂ@d PPeFigd of time,

"isolated variant" or "isol ated pol ypepti de" as used

herein refers to a variant or a polypeptide that is
- fesding waten ioke A8 68REEr IN B WENGFIEESO BhH&C HELTRATE tHe
f r y at | east
t%ﬂ/b%ﬁ?g& r‘eﬁ%ﬁg%gﬁ"@f egﬁgléyb]ei/?\p%e(g)s?@q?%gpgﬁg nor e
pr ef er ably at |east 20% pure, nore preferably at |east
- B cnEBFSaRE FhELAR) 1n 8h diRBGkiRP%eRer e even rore
erably at east 80% pure, nost preferably at
I east 90% pure, as determ ned by SDS- PAGE.
esé‘&’%é é%flthe%grs?erﬁ(élc@&% 8 thegﬁets@r‘i%ventron is that no or
subst anti al ure polypeptide” notes herein a
littley deppsipnigdd gubspaireassi sucht dmvivianiteadng/ atstngte, a%ir. Such

ef er abl f st 89 e prefer a t. 6%
depSPL8LREr o R v AL 75 Ra el hRedo T PR fighp o an
extd¥d camsieg phefconabhtyration mvst giden cheenicabsubstartetabky

at nost 50/ nost B{’ f erabl y at m:)?]t 1% and even npst
SUPBTSSferats )dJUQttOn%% 05 LB FAREI G o@efd?ﬁ%'PgﬁéWBWr&e
5up@%a€turﬂ.orwarh nﬁﬂh%hY r&surﬁ iMakp¥&itingUn éﬁfb%"rﬁ?'om%%'dﬁemrcal
associ at ed her ef or e, preferre that the
subgtanse i fl%tﬁ'ﬂ%/t%galés%ﬁl%@létpﬁtaﬂ@e reac ith @gyt S@%‘fy@rfﬁ ¢evel.
preferably at |east 94% pure, nore preferably at | east
95% pure, nore preferably at |east 96% pure, nore
In the ¢resen vaentloea*d’te 98%apus €ooledr@ovwwn @Nenmtmgawm@@swater,

enc B SacBR ) LAEREE o LBt BB B PSR o

alorf2Pits W marr sy rfaoed. enennmstromle‘ystabbytﬁéb&ﬂwcal towaterial is

coolteﬁlet%gt of t&e%hgaéhéa%{ blcgég%tggb e{:L (grpgélgncgwrk Bne or more

inndr¥(efddegrnofahe wbefrebaldry V\Jh@réby‘r3 H%%W@éd%a@ﬂ#ﬁ@ shRI Suirface(s)
This can be acconplished, for exanple, by prepa

is/arey §0pIs0ydR i ewsyenas EOR eI SWEaSi rentodied HQW@ ghe sludge

posﬁ%n%'dqgsth‘eaéreg%f'cfr' c‘b?rtté&rhrﬁ"géllaoaﬁderj et ish¥facdB&vill deposit the
rel at edness between two ani no acid sequences or

partideswersaigwsuniacesasitie Helggmat exatesiablssardléd dnldypasses the

abo & RHERERe tftEralies TH GoRERATETc B el BuPSY ime must be

cleaneddreqoprenc Bsotderdetfanatioe hrosemg. t he
Needl eman- Winsch al gori t hm ( Needl eman and Winsch,
1970, J. Mol. Biol. 48: 443-453) as inplenented in the
Anobeedaévantage anthe prosetMBOBStipA Gk Bkt tﬂwEl\@(?Sﬁ)thlmntent of the
Eur oFean Mol ecul ar Bi ol %%ﬁ’é%)en Software Suite, Ri

biolggicg matgrg@lofeﬁrrgﬁqjghe gY ¥ begighern a§7t-he t})rp{qgrcal material
is tHihREP %S FORIHoRrRERIaAR sMdGR' ke hBinfetd [ﬁfe tAtRe hlf_ﬁle‘? level of
optional paraneters used are gap open penalty
dry gahd egerientorhepenradity of the systamdot Hie E@_seeumntlon is large
(EMBGOSS version of BLOSUMG2) substitution matrix. The
out put of Needl e |abeled "l ongest identity" (obtained
using the -nobrief option) is used as the percent
identity and is calculated as follows: (ldentical
Resi dues x 100)/(Length of Alignment - Total Nunber of
Gaps in Alignment) For purposes of the present
i nventi on, the degree of |dent|ty betvveen tvvo
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variant of a gene. Mdification: The term

"nodi fication" nmeans herein any chem cal nodification
w@boovhzispol ypepti de consi sting of the am no acPdI/EP2009/053802

sequence of SEQID NO 1 as well as genetic

mani pul ati on of the DNA encodi gg t hat pol ypeptide. The

modi fication(s) can be substitution(s), deletion(s)

and/or insertions(s) of the am no acid(s) as well as
relatiopltaderm 6pstedis asrnpeisae & heladexehahgdrsior coblibgehefbiological

unnatural amno acids wth simlar characteristics in
matepigl SrPrieMREatWERIRbe qunpf%leﬁ?'é‘el igra splesequent digester.

nodi fication(s) can be am dations, such as amdation

of the Cterm nus. Pol ypeptides Having Antim crobi al
Yet appthgrt3dvantagde iof §pe KEPRL InvaRtipn é‘é@hpeltﬁ%mﬁ‘ Bigh
tempel&LFS aha ﬂh%%’e‘F&%eHg:!r%E&We' I?l%§' O|E§ér 'tBQieéﬂea'EHé%u’e‘Sl' r%actuons
sequence which has a degree of identity to SEQ I
suclt iaseenzyrasiaray dirody 5% o byt crdag)camboratmmleatsheSSO%
preferably at |east 85% nore preferably at |east 90%
nost preferably at |east 95% and in particular at
In thezontdRwf thiei priesaal gventioni thedieral "kiekogidal ynaterial” shall be

undSPEbEH AL malBret APRd BT A whisn Guleinowani

mat@Iﬂan(EmﬂleS%ma/maﬂevﬂ%mh nd uétfr@n sprbyeatast WQstmErbms pXocesses in

ci ds, ferably by at the nost
a0 B o0y QUG BeRaTS S5y iesterR Al Ca ey Nases) and
sludRf@ SlstairfiEfrofP ER abehe bR At atdr b rﬁ'&ﬁehfoﬁtlse@né‘u”%tﬂ’és
aci ds, nost Preferably by at the mpst two amino acid
andAerdagmcyine/ @iMiRg by one anino acid from the anino
acid sequence of SEQ ID NO:1 . A polypeptide of the
present invention preferably conprises the am no acid
ThedegaagaetasfwilEQ MpshNembogdimantsab¢ €langafad isaras ttheltawibiological
fepr
matEfiaRsPLEIRH ifth BTE SR, R B SO T Brbdialy be
momcbﬁ‘sideemeaanmteamorpwlhypepa||ndiainm:glshespsoaﬁsstthm|:mmatwe and
acid sequence of
pregiiise e Bl BE SROrorrtes Brbrvea Siedurfedito 5o fbass aer unit of

t.m@prtﬁe&bﬁerﬂfod ez IBﬁgélCFcﬂ' & efidracRIbY redetdd thaNGiok a thinner
Prefera I%; am no acid changes are of a mnor nature

reaQtﬁét‘ PPV EakdheJenagih abtierepcsemLameains thessasne. Addltlonally,
INSEL n
R bR e Fo Bl P R LS KRS ok e ana the
lengtb| afttherreackared dteemines- ther retantiox yime.er i nal
extensions; a small |inker peptide of up to about
20- 25 residues; or a small extension that facilitates
Theptubéfrieeatdro*nab;coomw atgle@et oohdragizootalarest frewhich the

oiolpyRE et ARkt SR ByoPBn Rk 58 Vo

partsmbwhldhumeomlc@'@lmatmaltﬂlonguhcmpeftfcdmaWectuam ne an example
sine and histidin acidic am

ds | ni ne, %ﬁf
the §8F'8‘% té u?%ﬁFPE %Y@X%ﬁﬁ@ s APtiFentt )ECt'BBI%thﬁrﬁf}ifb"e tube
rea@6l @%ay BktERIMNNS veRGcAPcAaBhNe) . hydrophobic am no
acids (leucine, isoleucine and valine), aromatic am no
aci ds (phenyl al ani ne, tryptophan and tyrosine), and
In o%@aéﬁwbémnﬂ@nta% gertical bﬁi-t%c?r@{/ﬁ‘i'é'drl‘?pstﬁédmr!aehoﬁ?ér?c%ﬂbﬁﬁc and
met hi oni ne). Am no acid substitutions which do not
the g@emefeeqmsl zane isprevided iacthevipwer axast RABY Ve Gah@asgt. tDue to
' far r ne..
the B33y 8o HESEa Fhath Breofit RO ogich chbeebBl e bffith bor tne
stannrfbed’ﬁlgamtesm thentoordrypaot ofitine ngrteoat lpantgeaJSHsethe steam and
Al a/ Ser Asp/ Q,u, Thr/ Ser al Thr, .
the BidTpaGhl mAtafivho DAZRKEHH arrtShiay Ananeyiien EyE siagh feeding
Asp/ Asn, Leu/lle, LeuAlal, Ala/du, and Asp/dy. In
addition to the 20 st andard am no aci ds, non-standard
am no acids (such as 4- hydroxyproline, 6-L/-nethyl
| ysi ne, 2-ami noi sobutyric acid, isovaline, and
aI pha rret hyI serl ne) my be substltut ed for am no aC| d

o o e
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putative contact site am no acids. See, for exanple,

de Vos et al., 1992, Science 255: 306- 312; Smith et
w@bke09/118292, J. Mdl. Biol. 224: 899-904; W odavBCT/EP2009/053802

al ., 1992, FEBS Lett. 309:59- 64. The identities of

essential am no acids can al sosbe inferred from

analysis of identities with pol ypeptides which are

related to a pol ypeptide according to the invention.
zon&iiggteviaed milat hgHiz el partathd readsi id tHdtamsert afe Becam feeding

made and tested usi ng known net hods of nutagenesis,
zone & BrAYIAGd i S, hetivansel Ratf £he Agpanp @ndgihecpigipgical material may

[ r uc
e R e R 8y 9 85 o Ui B FFb e Sream,
and5Blaver @ompesiagdhschielogicdsaatePabe. Natl. Acad. Sci.

USA 86: 2152-2156; WD 95/17413; or WD 95/22625. O her

net hods that can be used include error-prone PCR,
In thaxgeteNtsyfl e gresgnt inventan tbe term, “vegdtal, pBitbohdm tube

reacldy 630 ke L ark Rt B0 cbsor xR B s Yirggl peppetrica

corrﬂion@nt Ad@ﬁﬁmg@,ﬂ&éﬁerlléél palerwiditexakend ||1%8é|3|re@M4n transverse to
@ h %U enesi s/ shuffling nmethods can be conbi ned

the fofigoftay il BUghput aut omat ed screeni ng nethods to
detect activity of cloned, nutagenized pol ypeptides

expressed b ost cells. tageni zed DNA nol ecul es
In R Ry R S iy IS p o B, T2 SBUL 25 oo exacty
vertﬁ&myh@ﬁé “GEtt| Bl BRR" TGP Bl asﬁéi*ﬁ%FgéoH@tﬂQalsdo%‘ﬁé\ﬁ&t and no
hods in the art. These nethods allow the rapid
hor@@p*@ﬁ rﬁ&@_ﬁ%@tﬁlﬁabﬁomﬁénﬁﬁbdﬂt@ﬁ@é embommaﬂt@,utme ¥entigal part may
be FEYUAER I SHel R Sh REM biE g BFEE teiafOf 63ReRRrtica
orieptai@r.redreplesdires3( degremspelatpepta tesverftidaherientation, such as
i nvention are fenS|n pol ypeptides, preferably

45 $RArECHe e PR ONASHEFPi des. N Terminal Extension An

N-t erm nal extenS| on of the pol ypeptides of the

j nventign sui t apl nsi st of from1 50. 4
tn chGBtAorBE 5o B0 st BB R G cRime “tiznokd) w0k B cube
rea@@t Bﬁaﬁi@ie@!?nat@ aﬂ?%:ﬁﬁ’@ﬁ‘ﬂh@‘?é&ctb'r R/\ﬂﬂm Rak Petizsital

ext ensi on does not contain an Arg . I n anot her

geopHsHaR nEHT PO RRNINACERFAIRGLY ERe é’ﬁ§‘i'@f-ﬂ R?cEF]W” sxtend jpeg glirection
trar%‘(/fa}‘seex@) {Hé‘9erct| AMpgetishte as will be defined further
In a preferred enbodi nent the N-terninal
extension is a peptide, conprising at least two Gu
In owé)pzﬁ'rﬂﬁﬁpz{ r dBodi Q)ier?cmn%ﬂﬂéy vﬂwér‘?ﬁ"\éjH‘éfizoﬁﬂé‘FFbaﬁslsa&ranged
term nal extension conprising one of the follow ng
exacty)henizestallFAENe ERoriDihtahdatd.onkek2s Si herdzadrRgeomesrical

comgbiing Ao NEHET Beb bR B SHtns ™ 4 tpeESmbdgiments, the
horizE&ate p!éxpﬁ@/sb@rpréfﬂdbdcatogyahglarwfbeeq& firbke0 %ntdego aegrees
di -basic recognition sites I . CGEIV%%%SI

relatiygia the et AleCnRFapept ?d@”@r‘\%af%éo refs gﬁatlve to the
vertﬁ&@'@ﬂelrh"t@tlér@gé% & 4§Qf€§r€é§tﬁ!dF§as Bbstﬁigtré@é‘ of a kex2
site or a kex2-like site have in certain cases been
shown to inprove correct endopeptidase processing at
Stati®8r RyAaREHIdErS h\%@fV@@%r%HSd § tHE 88 of %r'der%%ﬁe%ﬁ’n the
protein secretion |evels. In the context of
steamfeadingrzanese 85 §a igPrave ek mixinges2the Rt@am aed rteslielogical
[ . 6
mathl MBn@RFRPI bk 18 B, L9 AR B Lo e
appaertlatmdmtblsallch mbtyoepﬁlydan’nelnmge&(amki@dﬂy adcamrtrmneossrwhen

ture ol y de. shown in SEQ ID NO 1 . Fus
the Eh B dpPTBOcOrRa SOy S o S OO BiAL PRFb ARV R RN Bire
also i ncl ude fused pol ypeptides or cleavabl e fusion
pol ypepti des in which another polypeptide is fused at
the NNterminus or the C-term nus of the pol ypeptide of
the invention or a fragnment thereof. A fused

polypeptlde |s produced by fu3|ng a nucleotlde

o - o - R o oy



10

15

20

25

growt h of Streptococcus sp., such as Streptococcus
pneunoni ae. Fornul ati ons of the pol ypeptides of the
WO pwentisen are adm nistered to a host sufferi nBCT/EPI00D053802
predi sposed to nmeningitis, such as bacteri al
meningitis, for exanple pneunpbgoccal neningitis. In an
enbodi nent, neningitis is caused by infection with a
peni cilin-resistant Streptococcus pneunoni ae.
appfétiiatridsthadtthe browigidreof Staici gredly rimy®ihedts Gn aGaseical part
the dose of the antim crobial polypeptides of the
causes/Eif sigsmvend the Rigkogical enaters! §e Sedrbed: incairEPEM &l way.
popul ation by at least 1 log, and may be by 2 or nore
| ogs of killing. The pol ypeptides of the present
The,qi;g@rm fesding 20 MH ??é’r"@hﬂ'dﬁfj i taééﬁﬂérPﬁE‘tOfr%MéﬁtéC@ part,
such !53 iAthE 9Bt ttﬂ%l’ué@éH 9§‘|r‘(\’t’r‘1é fo r”f'omrﬂL%cﬁ% in the lower fifth.
si deeffects. I's  contenplated that the conposition
In oniel ¢mbedisbent, rtbd steaimufeedingnzizre isheroyidethimctheobotgom of the
vert‘?%@f tan for in vivo use. Various nethods for
Sl stration may be enpl oyed. The pol ypeptide
for rrul ation maybe given orally, or nmay be injected

i_nt I
In Olg‘gr‘%fﬁéﬁéiﬁ{%@:r %Q}lugglitggéﬁsstgg& rﬁg(ﬁfggﬁ' ol e%u%% is provided
betwaeé ah@lsmhiﬁlfrfeetlmlgl 1ald gnd ehe codleg dga?gSug‘ﬁ nﬁlhgrs may be
evepebigftitedu & oh RoroBldieay Sl sRece D or Ut fibeers
mayaﬁ@ﬂ?fbﬂd%ﬁﬂ grolipsf reREWANGYItYbf AfiRER |$\ta"yaédrﬁ risé BRo mixers, or

manner of adm ni stration, the clearance of the agent
threfer Byix@rBe ORHRUr, MAXRISt RE fIVEKBIXETHEO FiKtMiners 95 emeyixpges. In one

n d
e e e B o P B RS ne bF e i
mlxeuaamomg tmmhtl'reslerrggd dafrtheadueroliblsymayhee aumldeedbcblyds:oviding a
no_and .carboxy termni, nay b
pluri Bt iR e EiE B sreLag A1 2bA SPal SSANER SEEREsd? om,
suctr@ls Exafplseichtdie3@ arh Bieht £ 4D RHS, STh Be50rndas@ch as 1 meter.
Formul ati ons The pol ypeptides of this invention can be
incorporated into a variety of formulations for

Thetregegirarbl beagld stedttogireQant Matler PR IoFithdlcablivg widter in an
ypepti des of the present invention can be

ol
ups r@amﬂaﬁéwon of ShpreRHREelitisdBRY bengddeYebRY RFYViding a
unu&%ﬂ?io&%{)bgﬂxe%éﬁr@é}ﬂrtﬂ@ ddo%hﬁﬁ Aar W&%?Héﬂngé{/' ¥r as a
e carriers or S, e fornulated
Suppiemerpr @pshtictiors siueh esla dertisahiva ahay, bel prgwidkdoupstream the

cooff RS0 SaabiibCo e, ardle PoResshe PR gl BREREY e provides

in tisel ppost b@n‘tlcff&helrQJaE’airl prternativE) aot as agtlpblement, the reactor
m.crospheres, |otions, and aergsols. As such,
ma\é\Eﬁﬁ”ﬁ|as‘fer"5!FP|oPiar6fu%ﬁ@%l@%@ﬁ?“'EI%§°EQn be achi eved in
vari ous vvays i ncludi ng oral, buccal, rectal,
par enger al Era peritoneal, in radernal , transder mal

In GG $TRERALANENG LB reaEkor RPEIRTISGSONSt PRE SRePPF e BB TS
bet\Q@éH RERER G%r@zforﬁté‘lepér'ﬂ\(?B%\ﬂﬂeﬂﬁyu&?tﬁé’cstth%mlr%t eH®tal part is
adm ni stration or may be |ocalized. The pol ypepti des
proyfled npspiease fine ingviganta pachanddhadeicand verder| a1ash és prcnnded
t b
dom@%%am{tﬁ%ﬁoﬁmpﬁtag%ﬁaztr.%ﬂg{%e@{)boogrﬁ%éafat?w fteﬂﬁwefjeéclnng zone
mapbefmovmedantuhel Inf/vlearmait of WagmtmrtlaaltpmmldMe edading zone
I n _phar maceut.i cal age .forns, the p pept
may, e R RSB G SerOR A b Al Rt e 17 iedD AR T EaFegr- In an
altepsHPRe aRlRdRAkhs. a flleh&Ohbarbmal PRHNERY wgr&xﬁé@ld@Mﬁtream
are merely exerrpl ary and are in no way limting. For
oral preparations, the pol ypeptides can be used al one
or in conbination with appropriate additives to make
tabl ets, powders, granules or capsules, for exanple,
wi th conventional additives, such as |actose,

mannitol, corn starch or potato starch; w th binders,
such as crystalllne ceIIquse ceIIquse derlvatlves

_____ I o o, . o .
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yet are solidified at roomtenperature. Unit dosage
forms for oral or rectal adm nistration such as

W@ 0apsi87el i xi rs, and suspensi ons may be provi BETEP2009/053802
wherei n each dosage unit, for exanple, teaspoonful,
t abl espoonful, tablet or suppogitory, contains a
predet erm ned anount of the conposition containing one
or nore pol ypeptides of the present invention.

the Sebdhdkkpticalipart 808 age cbonng zbae i predtedns eiis further
Intravenous admni stration nmay conprise the

horigentaddsit-de of the present invention in a conposition
as a solution in sterile water, normal saline or
anot her phar maceuti cal acceptable carrier. Inplants

|
In o6 emBeg AN SR ecIeeats of Sheryias FeRRORILINEIA CAOSSURY b 0 5O
. I [ -
e PR R T L a5y 2 5 ey, 20-30
meteos.yimeore efFgrodin@mpitee dingteir el thie tubet ieactiid iatbde sange 50-

ool &F e I 4 BRPAOcTin RuoHEb bt apilos gopraco mm.

anti m crobi al pol ypeptides of the invention is placed

' LOXi, I t ite of inf 10 h
in th§ BPeSlsrter ebdfc BveBiBh belEER Pocilohadheli® nvaronss
shal(lje)leaﬁmd/e?stcmd hl@armtaﬁa;]whheeibaﬂﬁ;‘mﬁhhydmzeig lmh}ni:lertaken while

osage forpy, as use erein, refers to physjca
newgHRRISEESEA PIAOEGRL BB 12195 U oy NGooRSeE WBITS G kg same
timépro @¥isBBIbiSIeBI BF hfateBAFBxi¥S khe Spstedh Ni Ng a

predeterm ned quantity of pol ypeptides of the present

invention calculated in an amount sufficient to
TheRSradsie@ i edfebhefeLft8 theitlbas88&iortrhay bW 4Bbva 2 Bar, such as

phar maceut i cal I%@accept abl e diluent, carrier or
aboyerh Bee.SUTheaspleevd iLBRarorych @s atirveuhd Badoergech as mpove 20
of the present invention depend on the particul ar

pol ypepti de enpl oyed and the effect to be achieved,

and t he pharmacodynam cs associated with the

I ' in ot to The nk [
tn A ARBRh i e b Rtrort R UBTITEF 26 6Tl the ¢
predeterimémed ogtedtibnaime, todreeabead 5l ipirauitas,| surdheas abbhe 20 minutes,

ublic. eaqve phay maceuti cally. acceptabl e

suclh a3 ey b RSt BUEh e e SpirtiaP B TG Pesabove 60
min0téd, &JLicA B PASRS 90 traimiutes, Vs B aiSbbo\de agethfhutes.

stabilizers, wetting agents and the like, are readily

avai l able to the public. Typical dosages for systemc
In oR@nébstinémtothe aNethdd" &MmBridePehd otekDOF fcdingaaienfiesl agent
kg weight of subject per admi nistration. A typical
'ntoo‘%s@@ét ARg chemicrl feadingt zanaehtha ractao [neng smbogisgent, a
che e D A St Py Sy Pcernatively,
a cheonicehteedfin@ezone endanbeauoritded ddwen istresm al stasmn Efefdgrg zone. In

vet gRBHES AROR e, S8 oDl Phaed PRrulbd Wt -

cooy® 2oP¢ iahdpo e s hiednicalrfebdirgnyorad ReprdvidddowaBSedim a cooling
control | ed ({el ease Thoge of gki_l I will readih\a(
20ngphhe dISFEEL FRMESL 819% eI @KAll phF) assNaOFuMEt e M3 be
injebftR SPaSith IHooRekNPBRHIEIFsistRECHEY BF 'Idr?t’gI BhaihgBNIMRI QBN as
“and the susceptibility of the subject To side effects.
Ligreseiulesia ¢rmppeentsi of hiemase mnddexcrabil eet evalbeemponpars).
Sy r e r - [ a

ey, ELBLS SRRt Bl Ay B ARLBERL A thon on
hydvaysietty takemdaces at A redeted tetpereatuse i(sutho asd@9udegrebs Celsius)

hysi ol ogi ca otency of a giyen pol ypeptide. The use
ancfP 3 Bs8ded nBSStREKsdin 9o Jear 671 L one. ot hod of
interest. The |iposonmes fuse with the cells of the
target site and deliver the contents of the | unen
intracellular”. The |iposones are maintained in
contact with the cells for sufficient time for fusion,
usi ng various neans to maintain contact, such as

o o, . ey o o oy
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about from1l-2 fold, followed by shaking and cool i ng.
This nethod allows for the incorporation into the
wo wen2sf3 hi gh nol ecul ar wei ght nol ecul es. For pai/AP10091653802
with OQther Active Agents For use in the subject
met hods, the antim crobial pol gpeptides of the
i nvention may be fornulated with other
pharmaceutically active agents, particularly other

Theaikalhedyobé Addegemhéen tkd bpbam@t@ uekd ifot prediydidlgbiddE greasy
a wde variety of antibiotics, as known in the art.

wasgg §§§|é§5<ff3tthnW?%ﬁedeP@sthenf@lolgldédHé‘ﬁb’(ﬂrl fremsmugigipal activity.
penicillin G penicillinV, rrethlc:lllln oxac:lllln

carbenicillin, nafcillin, anpicillin,
In aperheT eMPRYIMAnG GhenermiGabis afded fest ac'%i@@aﬁasfer removal of
heawfﬂh&a‘i Prom tﬁ@@f\b@?o%PHa&énaP 1y drbRsACIOScidREE MM b may
cef uroxi me, noxa tam etc car bapenerrs
solubdlﬁebratetaimbsanberbm msuoa@@s:altr@tatm@lcbf Reg;an industrial waste

oGRS EE L SRS IV PAE 8836 moy o

sepsiaed Ifrmmhersolltjrframtdropds iamto\eﬂrcbwm@’mnate preC|p|tat|on and

etc ti- 'caen.s_re | so usef
remgyp) ehas Aot Aavid andisS apdpcafany s SpiGieBase to be
sené'%g aﬁ‘i@hé’&obﬁ: Slgegté?")éf@é%hi rﬂ‘éﬂt%?%ﬁéﬁ' i traconazol

d fluconazol. "Antitubercul otic drugs include

| sonl azid, ethanbutol, streptonycin and rifanpin.
In y@fta‘h‘étrﬁ@serﬁ%bdﬁhé@t ttﬁe'dl*fé'n#i@@ldmpl tédﬂ@b%)@@lk% 8geAthduch as

antim crobial pol ypeptl des of e invention, e.
H2Q4peO3ep0REHOSNE, addinDIe AXIEIZRY S9rAE MY ar m@/ not comprise a

ISl

mm%F%leJéé%nggséi%?h ?(%pr t‘h’é(%ntfmﬁ)e{)@gﬁ)pr ef %I’r?é)é dbzmp agent may
redwad thee sopitihesffect ufssmgeocn‘g\aermsmhl asrrBTE)édBeaserke}oWuene

in th v | t het
Ethyrherizend) XS GRS ceinefires kR eRd o g
B.phPatrmg)ed\cBbﬁﬁmgltyemwgn@m mBeslaTavhiciets noBYcatsitable for

synt hesi zers, naturally occurring am no aci ds _nay be
agrlguksgfaltlam%épwqqﬁn@ﬁwst@rmrnafml ReJarresuUch astRCE raav;}oe
det&lhéé’%g/rﬁleéﬁg op’tﬁé’rag?)ar&ug arfd/8t ﬁ%tﬂ%daét‘éordlﬂg to the present

D-1sol euci ne, diastereol soners, side chalns

invahitfoner ent | engt hs or functi onal ities, and the Ii ke

The particul ar sequence and the nmanner of preparation
In ontel ¢émbedhe¢rtr watards fgd cotovene esackor iectheomalisg mnd sy as to fulfil
atlregw red, and the like. Chem cal |inking my be

'to various peptldes or proteins conpr|5|ng

convenl ent functionalitie as, am

o CEEE R b fRnBrrashis BF £k Bip o nb Miess el oo L Bpg ature

re@@qugoad@gp@bgmb,ggn@w groups for thioether or

di sul fide formation, carboxyl groups for am de

1 oneRidys a%féélrbﬁedrly' dfids ! dondest bethe NBBEQUBIOW PEASMaterial.

may be introduced into the peptide during synthesis or

during expression, which allow for [inking to other
In JFRl &RHbaMERt, ttﬁe@va?tkéf'flsaF@j inth4he C68iRy P8R Nadko HABE the

to make thioéthers, histidines for linking to a netal
concemr@tzbmnr@sarderati%@GJvEV@aomrpgetefmlﬂ@d M FoHA gestent which is
swt%ﬁfeeiro?’th@@u@gggu@ﬁ{pﬁegﬁé mﬁslagggt@sgﬁé purFEbedéééhﬁmed dry
soh@s:comtr@hmawbtafa do,nselnﬁls ooratienbiehovd 9 5656, suadoablbleam 12%, such

8455, S bR O P FuBbSRHEBled DA SHRLRH 99 soros

cont‘éﬁtQﬂ&h@%@H@ Yoal @r%teﬂ'aﬁ@éb@rﬁ’cﬂ@bﬁ&hé sudkbhiéntydigester and that
chr omat ogr aphy, or other purification technique. For

the nost part, the conpositions which are used wl|
conprise at |east 20% by wei ght of the desired
product, nore usually at |east about 75% by wei ght,
preferably at |east about 95% by wei ght, and for
therapeutic purposes, usually at |east about 99.5% by
meight |n relatlon to contan1nants related to the

. o a1 - s
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five PFAM fam lies, the am no acid sequence is a
defensin according to the present invention: -
wmedoensism bet a or "Beta Defensin", accessi on nBOHEP2009/053802
PFO071 1; - Defensin_propep or "Defensin propeptide”,
accessi on nunber: PF00879; - Defensin_1 or "Mammalian
def ensi n", accession nunber: PF00323; - Defensin_2 or
"“Art hropod defensin", accession nunber: PF01097; -
the GayBHES CONtemt of mMénerabbbineentzsmliatbehosas @esRithBt the risk of
nunber: PF00304. An am nq aci d sequence belongs to a
amipeAla PIgPNNg Qfciésr Horstards eNeiqsdesent invention, if it
generates an E-value which is greater than 0.1 , and a
score which is larger or equal to zero, when the PFAM
In ofgt RIs4SERTNIINGd @M bedimRNt, époqutﬁ'é'%ﬁ%’ﬂf‘%'b@ 6@9'&?}9 Zzone so
as th/diRAt the b} aﬁmét@fléﬁtdoé?d@%)idé %8H§é?ﬁ c}f%rb)('rmately 9%.
When the sequénce analysis is carried out |ocally
usi ng the hnmpfam program it is necessary to obtain
It sﬁ&ﬂ%é’ﬁg?eot ﬁweat"t'Wa?f ibh %ﬁ Sgééﬁ)ﬁliﬁ hee REAMhdREARRSSone also
Two profiles exist for eac amly; xxx_Is.hmm for
causgthd deeselidsesontant! level/ escentagedo dropdielatvar tiees

TXXX" st f fam |\ .. That,
levelBefantaBsiahins BB Miads ) Whieh ELRHNES e BubbBector at
the Téedingtzeneprofi | es may be used individually, or joined

(appended) into a single profile (using a text editor
- the profiles are ASCII files) that could be naned

In odegembeli@nentntthenoanling wastryis &8t notcathedcsdimderare s@as to

t hen be eval uated by using the foll owi ng conmand |.ine:
dechiAeg e CEIRE SUIE e PR SER GBS LOD eGSRt HS. Such as
below 88Ut Reb idetsiub Ssier &4 Belw BoldER)raES CeIsHR, U RCabelow 50

sequence in any of the formats recogni zed by the HWER
degsegs Galsiispsukhbgs. balowtHe degas Celsiugr ger or equal to

zero (0.0), and the E-value is greater than 0.1 , the

query am no acid sequence is a defensin according to
Thetwiatesfed éntto theveanlingnzomenenaprpginisheberee pE 1itgriMedegrees

cL i hed. | . y Pr ko, .

Cel e T BT A L0 B0 50, 00Gkn CIBUE, PR ATAEE S into tne
systebDatadnabe thpsuater @nd/ 01 BBodet4dad wEXARRL. Ereated waste water

2l nvestigating CSF penetration and bactericidal effect

of a synthetic defensin during neningitis An |Isolate
It wilf ba gppnedatdd thatésimbstnémbedohgpes ¢ Seaepfaatiicg usne is

[ 395), .originally isolated f t he CSF. of
profja3d [pakEagn dhachalTertnensn adoa BW s t<iBbaTTHr pethe
sludgeniongé kel v ated lrior thic®oiihgat Bowas fornerly used for

eval uating the effectiveness of treatnent of

meningitis with Mxifloxacin (see Ostergaard et al.

In oneV@hbatineéntfthewshEdoP xaehrised meve 8nhan one cooling zone e.g.
nmet hoxyqui nol one, for treatnent of neningitis caused

PFO‘Hs‘e_ﬂ i'péﬁﬂ‘éﬂ'ﬂpﬁtiﬁn 10f §26 P pthep it AB Coe@aURl et or @bBIarg cooling zones
oy DE iR A UL R R e ot ds BB pspddg vpgieas par
desgrilsad agoveeAdditiconlly, the maghomamayuaempese nodriet ihen one steam

del . Bacteria.from sanpl ed. perdtoneal, fluyid were
reed]Bg HRnen e duaiass MR tcBCon AR dEehes H i Sifmle two or
moreestbaht fadiling Lbndd¥ gy Yeprolideddad asdidal pastnofathe reactor such
-800C., The bacterial ali %uots wer e thawn and grown on

as ip|tgdiraly¥ertinehrest deIrEReARRPYEN steril e beef-broth to
reach an optical density of 3.5 at 540 nm and
subsequently djiluted to obtain a final concentratjon
In ope ampodimeyst, EpeyqrpanitHBats iRl He CPRIRPEHYIMRA (KR the feeding
zonk 16 tRERRIbIEPENE %iaatrféﬁgaé%%m&ﬁng%h@@aﬁchﬁnea&m%ﬂfdr%.
sequence shown in SEQID NO1 . Tn the Exanple, 'S
synthetic defensin will be referred to as
“Meni ngicin". The mnimuminhibitory concentration
(M C of Meningicin against Streptococcus pneunoni ae
(1395) was determned to be 0.25 ng/m. In the
effect-study, the effectiveness of Meningicin in

r . o o I e
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The rabbit was wei ghed and anaesthetized with dorm cum
0.5 mM/kg (mdazolam5 ng/m) s.c . and after 10
worovatizs7sv t h hypnorm 0. 35 ml / kg (fentanyl cit rBtT/EP2009/053802
fluanison) i.m The ears, scalp and neck of the rabbit
were shaved and the skin disinfgcted. An incision
nmeasuring approx. 2 cmwas nade on the forehead of the
rabbit and the scal p was exposed by blunt dissection.

In oheb@hBobmhest WR redtesieisUaisgt&t bRG cansllatesueRcthdt a
screws were screwed up at right angles to the surface

predetesmineiPeipAf timg %ﬂ%ﬂsu\%h%fﬂﬁ%pm@wﬁ@@‘i%@' & fed from the
f I r

s HEBIF Sre R % 0 oSt AT Rl e ot ot

20 mawitesobech anadéleasinidl rrgnumswucl’ﬂae atdbast 45\mmpt¢s such as at

e .

easf 300l LG ARl BRI RS APbETn ene
range o€ @0atol D20 efingted, tsueh FPhiarthmecekigeeadfi 30 te 6atminites.

study on uninfected rabbits. Analgesia with

buprenorfin, 0.1 ng/kg, was given. Bacteri al
Theimt@h&hbs)rtol'rﬁprﬁ%*ia eveatioligr fat cdr&r@lllrrg o_r‘teh@r ﬂmye g fthe geeding

he treat nent experipents n ci the ra
DB EIBEREHE PO AN CA RSy B RS P Or AT LG L6 augfem, the
tem%%rét'&?e Ifa@a'@lbdhfe ﬂ%%sur"é’f@@tHé §&ﬂ|dgnw§t<§¢f‘é6(ﬁﬁt:@€ﬁé SystediBo as to
a spinal canula was introduced in cisterna nmagna

COO'f@BQWﬂHBelm@@QIC@ﬂ nfespl.1 x 105 CFU pneunpcocci. After

the bacterial inoculation, the rabbit was put back

into its cage wth access to food and water for
In oaeopargicuBrreinbedimentl, geeiaamneWntrofbnjrcadsteam i agjusted to the
- ' ; j nf [
mco@&@é?ﬁil %\)g’g)z vﬁs\ég gpé%gfﬁ{‘rséd% ,hs%%hgtﬂgg gii’?(g dE§|rg3:I Qeﬁll?)teratu re is
obtainedul ati on). Setup for studies on phar rracokl netics

and effect-studies The rabbit was re-anaesthetized

with urethan 3.5 nml/kg (dinethyl-acrylat 50% 1.75
As rgbh’gbned cprewaUsIX/, e @resentAnvemtmm pcca\tltles; ersymsm wherein

violfBRebEfrstal Bitnia lasa€ Shnteit s Yy Seleé ey b ptg yie System,
e.g.Wiidh tHa'ﬂQhéQb@bhlchét@%IQﬁ'@v@é@ Feppkylidaassnteifiized%, such

A three-way tap was connected to the venous catheter

an HhdOsnericRged Hlﬁ]?'é'ldﬁﬁrfgdriﬁ?ﬂ Bhafanding zeve. Kuppedieent al

e [ | f
emt?cfbﬁﬁﬁeﬁﬁ EH\%?@ Coﬁ%@@%%‘lﬁ%&?ﬂ%%%@%@% p@réeﬁt' dfrfhe Mlidge,
sucrokagat\,lealste%rpysrmtf shou@as at\HeasttIHé peecantf euch as at least 35

per SRR epali!Sir i BB 86 g/ m ) was given. During the

experi nment observations and anaesthetics were recorded

A he sch the | ab rator ani_nal [
te wilop bR HataHor, SIS By O aiEor e TBEp SN ai B the
biolagicar 48} selafsutentens dapflases slightijie artery of the right
ear and used for bl ood-sanpling throughout the
experinment. A bolt was fastened to the turnbuckle
In oprhesidied|drrerhbediatent, itke mqhn:’esludgedntahe dp&b'bplfo&s!‘,]agdn the

was fixed in adftereota iC framgécThe rabbit renmi n?yg

tubg reFOT REANIGhB I IFTEr ¥k R di¥ POl dEice L rRRPTAX (NAdte
perééiﬂcb-ﬁc@qo&‘ét@a iA tﬁ@'d?ﬁést@?nﬂl",easlufj@éh%‘@ﬁab@ d R&ention time of
stereotactic franme e canul a was in place
at least unghweek siecheap et 1eastttwanyeelss dUchrascaFlesghfoumyeeks.
At the tinme-point relevant to the conducted experi nment
1 mM of blood and 0.3 nml of CSF was aspirated fromthe
In ometemnbatingamiulaameansdos praiatainegding piiegsureainsids thadtubs
rea&ﬁ;ms é@ﬁ&ﬁénrfwgggﬁpﬁrﬁg?age Eﬂi%{&feat%asc{torsaémh'rﬂgans for
killed with an overdose of Mebumal (Pentobarbital 200
mg/ m ). Anal yses CSF and plasma concentrations of
Meni ngi cin were nmeasured by use of HPLC. Wen
eval uati ng bacterial concentrations in inocula and
sanpl es, seri aI 10 fold diluti ons (reqw r| ng 20n1 of

N a L Y N | - e
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After applying the spinal canula 0.5 m of CSF was

aspirated into a syringe. 0.1 m was used for
wale@sobrng t he bacterial inocul um before i noCRCHEPIING/053802

and 0.2 mM was used for flushing the syringe and

canul a afterwards. Serial 10-fplid dilutions of the

i noculum were nmade to verify the infectious dose.

Treatnment with Meningicin or Ceftriaxone was

maihtaihing theegrebOude & dwuptedabtaow bridgiesiemiaddrial to exit the tube
i nocul ati on. San'pl i ng. of bl ood and cerebrospinal fluid

reacter é(quH&oagleigwhle rgalngalngwgamp desired, psessurer In other words, the
The 1

e (I B O r D bk e a0 b BPrRkerl

exitRbeuiubs rebcisitarithedkintepiassurs daaxng kt)@zbbvaktbeemmmum pressure

neelBR oI Pedis S AR LReioh P BRRERE: vtk Mool

maistdinimgf thenpriesbend adhy el the foam @Eaﬁwewre%lv@e&ﬁ comprlsmg

under. th urve A seru was cal cul Li kew
2 ST PAsed RS RETb T Favadhing Talve toHhoaes LAlce ihe: Rressure
is awﬁﬁa pragefEASHEE Je?]dIN %heﬁtémgﬁbetéh@b(?&h%t tneans for
was cal cul ated. Results of efficacy studi es The
maletalnmdghesmms@@e tidees therferimoft a ippParessielg g \ilysRg®Podrranged

to r?%tart kzgsf {Y?r eggnen‘{]s)%a%gg;prqg% Eﬂr goseaz;\Fne&\)olfae%Lgt Westube

reamzbnlv\rtglleumam/bamnagimhel|d:etseeédnm1ﬁmelm 5rés:mure Ceftri axone
(125 ng/ kg at tinme=0 hours) was used as a positive
control. The table bel ow shows the bacterial burden in
In a ﬁECOBllebsmemithalprblsmtdinvéhéon aklates be laovagiwratuhor

.educt n .bact burden (D
configigs BEArale S AT sl bR s TG e el T oRear e mhatglial theapparatus
comppindartmeiregdtdravishart from 0.00 at tine=0 hours.
The results denonstrate a very hi gh efficacy of
Meningicin in treating nmeningitis. The efficasy of
—  MelebBYbAE it fév fdelatd siRBighiigt Bt Fawtef i §&6¥diAg zone thereof,
Ceftri axone. AN APPARATUSAND A METHOD FOR CONTI N S
THERVAL HYDROLYSI S CF Bl OLOG CAL MATERI AL FI ELD OF THE
— ANBATbRDNidIBE fot ReEIHg btdeemintdnthetledlcts hoa std¥Rh feediag zone
and an apparatus for perform ng continuous thernal
ttWﬂ?Qﬂ:y& s of biological material. BACKGROUND OF THE
I NVENTION I n nost parts of the world waste water from
house hol ds, industrial processes and agriculture is
- ¥ '6?6‘{;96%"'1"9’( ereﬁ@leQUWGbF‘P@an Wwatker 86¢ she Mpagosin 84a9)ing zone
t(p]re(,ag&s a@\lad rivers. This is done in order to prevent
certai'n biological contents to contami nate said
streans, creeks and rivers. Such treatnent can be
H I%laQng@'o#@%Q?Wél%??@%r%‘c@s%cpgl% 63 B {HEHER18 @
degrade wever certain biologl ca particles are
harder to degrade than others, and thus it is known to
Theglﬁg ﬁtl%gk@&dﬂ@f@?h%ge ﬁ?%ﬁe% gl ca r(rgatgg combination of
featuoaspand/ arelements of <blge @arentmreacca:lrdmgdtqrmwl it rspgch. t
at a tenperature of about 140-160 degrees Cel sius for
a predeterm ned period of time such as for at | east
As drakkampldthe apSactiua npaycesyprise &nomobenitthmm’alis adapted

ol ¥ysi s.apd causes biol ogica
conti¥f B BerRemB A T ol sefindgeh S Foordevaieitg
pres't,smtre amelt @ aledw \shiephpérat@asatbyvelego atbypbes Colstls Wittot®lboiling
drolysis is normally perforned in a batch process in
ObeﬁP%ﬁa %F%ﬁ@@'&ﬁh§ﬁﬂaﬁéeﬁgn§ubjected to thermal
hydrol ysis and subsequently fed into a digester.
However, it is desirable to be able to performthe
thermal hydrolysis in as a continuous process. An
exanpl e of such a continuous process is disclosed in
EP 1 198 424 which discloses a nethod in which sludge
with a dry solids content of 1-20%is fed into a
reactor. The sludge 'S nalntalned in the reactor for a

N 1 o o~ . T o A PN A NN
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92/ 06925 and WD 2004/ 096866. It is an object of an

enbodi nrent of the present invention to provide a
waeymbamsior conti nuous thernmal hydrol ysis adapP@mEPIN09/053802

treat sludge with a dry solids content of at [ east

20% Furthernore, it is an objget of an enbodi nent of

the present invention to provide a systemfor

conti nuous thermal hydrolysis in which no heat

As @othangramipse, eed@dctdr 89| cotomisd beatrl std@gnariviy @oues,as is
it 1s an object of an enbodi nent of the present

descriRRchtNgar Fri‘ﬁ BF%F\ﬁscH’@C‘é 051}'%@ é?ﬁqrw%lﬁéhvetoaﬂqthsr §kampde, the
I [
e e P eRfic et 2 SR PRI Bhoer the
firstragnesér nore, it is an object of yet another enbodi nent
of the present invention to provide a system adapted

to prevent depositing of particles in supply lines
Altesnatively, st aam suppement tee cootoheoited adapted eacootrof tgeding of

coofuliRer, HHRe)hof po ke b o fasiers MREpetotlPe o a point

beld”vetmOotlég:rEepeIeﬂswm ng continuous thermal hydrolysis of

sl udge conprising organic material in a tube reactor

by continuously: - feeding the organic material into a
In oneestinbgdinoset, Qﬁetrbactroea:@hmnsesoaramlet)fdrrfeeea@ea ichemical agent

pressure and allom/ eratur above 100 degrees

'”toc%‘lesre%t% 'Prﬂnﬁ?e%‘dﬁq '8¢ Ztoﬁé §20fi c material ;-

feeding steaminto the reactor |n a steam feeding

as to increase t erature to

zone, te
In W@n%@PS&EP%”%GB@é%@Wd%&E@B =0 %ﬁmmchﬁowhq the cooling
wat{é‘lF ﬁﬁﬁHrL%s'tFéaW%llrre%ﬁ%fo thefredciredet er mi ned period of

time, - feeding water into the reactor in a cooling

zone so as to decrease the tenperature to a
Thel SRR @ddé-Bebed @i 189 f%?rgrt%%sﬁrs@%gpectQHﬁEHtélé@gpbh@s to the

organic material in an outputting zone. One a vanﬂgg
secqiid pheechyafttem inventien Age ool AsamPi’seand eRvdratwe and/ element

L ubst ances such as

oft@@@ﬁ%ﬁlyﬂﬁiagﬁ Egte%ﬁgg%E&ﬂggg%?&:Such deposi ting

nornally occur when the biological material is cool ed

; at

tn LR 2R BTt BRI B RRIRIHER DR e FodthEE nyor
appardtubidccondidg to ebsifirgt and rsedend @apecly respativelyrfer preparing

on Wi | | result jin, deppsit,i.n n_.
oiolgiBal e aer che meantachis: & 4 B blad i SHEREs el bio-
cheirl€als WP HigheIgniceach its new saturation level. In the

present invention, the sludge is cooled down by

i njecting cooling water, and thus the biol ogica
Whé‘mhﬁhﬁbc’d@lr@oﬂi@\dpmts nhled@w bRnhadremagasd foﬂélﬁl@ to convert

not along its inner surfaces. In conventional syst
'ntot\f?é%blél RIgideats, r?@@eﬁheﬁﬁfolrg aEheraly Byirpesiep 'Bfthﬁ rﬁ]@apfacture of
nger ey

sucl E A g L Fe R AN R ohRIL OO T a8, ST s of
thera:naultrawinohgslsaor@psneh&cef(tl“)e Fay didogical ratddanmakoswhem more

h : f : ) d. d ludge..
it o sBRFT a5 Bisthfichr Paliiot®idtieg’ 08 & i up-proouct.
i nner surfaceﬁ mLII deposit the particles on said
es_as the hiol

This R8s BPaddie el R e IR T L 3 reb o RE B In 208 ranes of

100300 agreccbeBUS, emsl/awat at;cfresé@ertﬁdlilrzeaaueahhmn at a
rder to functian Anot her advant age of the

pre@%teg%meq H@@ﬂ@'u%ﬁ“’ﬁ% SPﬁBtaSt(hé H?V%&’I‘W&QV%@%{‘@W%@SS may be

the biological material fed into the system may be

hi gher, as the biological material is thinned at a

poi nt downstream sl udge feeding inlet. Due to the

hi gher | evel of dry solids content, the capacity of

the system of the present invention is |argerelative

to known systens conprising a heat exchanger for

coollng the blologlcal naterial to a tenperature

o - o o o,



10

15

20

25

agriculture/farmng (including manure and waste from
sl aught er houses) and sl udge obtai ned fromtreatnent of
woambararer from househol ds, industries and/ or PCT/EP2009/053802
agriculture/farmng. The tube reactor wll in nost
enbodi nents be el ongated so asi3 o al |l ow bi ol ogi cal
material to be fed into one end at predeterm ned
vel ocity and gradually be noved inside the tube
undefR&kArwith ol evitid Uit £d ditiog of e uRLAS @sentienmnesstinieftsaitt with
pressure. It will be appreciated that for a given
the Pé%ﬂPH§|Yrr§€@t'?ﬂ%§§°b@$ CanFenteatien pEfhe Pf%og'é?b'ﬁlait%"rﬁa
time is longer for a thicker tube reactor than for a

thi nner reactor - provided that the [ ength of
In & foaEtbASReGrafhs PIERENS AveentiQrire | pERfalQ ghe vee @f F'I‘e B’éethOd and/or
the? Bé?é?t'u'g‘tzfcéoF ﬁ@ tBQIHe%rE%MﬁQ tﬁﬁ%eEéﬁ& ashBHC FBESEtively, for

I amet er ength of t reactor déterm nes

pastehwrizativemfi Wologica Matesial.ube reactor may conprise at

| east one horizontal part in which the biol ogical

material flows in a horizontal direction, and/or at
In oln@a@"nbodhfneretr,ttheanaspamzationmmcﬁss lsentpirisles i stalp of heating of

e SRUSE] BB B e RGeSt

abodée rmtlegnrreeerCetltleseMto're@/etmblee Ipeatetwrzamyi gocesgimay eomprise a

ve Ftlcal direction. In one errbodldms a verti a% .E%rt
steR e BrANiANAIUPS RERRTALHEY oz ShprdehaimingdP IRy of HHR such as
oneflffif ng zone is provided in the [ower part of the

vertical part. Due to the buoyancy of steamrelative

to the biological material, the provision of the steam
BRIEPSSESURPITONI OF trires Frygepart of the vertical part

causes the steam and the biol ogical material to be

m xed in a better way than when the steam feedi ngzone
Thel .ﬁv@m% g noty Be REABEd ® FRRREr ddRf WRASERereACE B8 khe

when the steam feeding zone is provided in a
drawigdsz Ghvdlictpart, the steam and the biol ogi cal materi al

may have a tendency to separate into two |ayers - an

upper conprising the steam and a | ower conprising the
Fig.pl disstfisealamemdedinent af thresysriefar amtimwusrtesemal hydrolysis

r. ical part" of the tube reactor

accér'&er‘?z_fI:é ?Hegp%érﬁ 'mﬁe%tgﬁ of the reactor which has a

verti cal georretrl cal conponent. Accordingly, the

V- er, to
Fig. %EI gﬁor es & emcéércg(gﬁ(égé%‘#dfnﬁt%mer Sl%{seﬂp rlIvre?ﬂﬁ)YI and

enbodi nent, nanely when the verti caI part |s arranged
- t Ll
Flg.\%r@fsltcl:&aé ea'ér;o%r@?pdgrg Lth tﬁéeﬁféftt a&ﬁ?é‘rr Bﬁco%h@q{baﬁweapresent
invqmimetrical component . I n ot her enbodi nents, the

vertical part nay be provided at an angle different

from Cand 90 degrees relative to the verti cal
DETHILED{BESORIPTEQANDFaHEBFEGBRESegrees rel ative to the

vertical orientation, such as 45 degrees, such as 60

degrees. In the context of the present invention the
Fig.tlediscldsesiazsintigeé tmttﬁermfsyfst@ﬂtmmmrelaeaung dhia@bgical material.

desi te an art of the reactor whi
The| S0 O Beat a0 RS OO DB RSrs = TRaRSolT L7 Jvhieh s suitable for
ont/eﬁlﬁhlgclﬁblo@ﬁ’éél b tdria® shandhicA |§fl@lldl?fdohﬂ@c’@erdaﬁbsé{%rcﬂe?kﬁl

the vertical direction. In one particular enbodi nen

mategidk PYPINTYSERB Hit.i Buntamppeatire of the Bivyeai celaateyal may be
I d I r
i R bEp 100 Bl CORKE: TREioio8fteY rAerBl may have a dry
solidre oomttenit odibiadogijmahertteribl of at leaist @614diTinendlsdge lieeatment
hori zontal part may be provided at an angle different
fromO and 90 degrees relative to the horizontal
orientation. Exanples are 30 degrees relative to the
vertical orientation, such as 45 degrees, such as 60
degrees. Static or dynamic m xers may be provided in
t he area of or dovvnstreamthe st eamfeed| 'ng zone so as

o, - o " .
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30

vertical part. In one enbodinent, a plurality of

static and/or dynamc mxers is provi ded between the
waet@ameisexrdi ng zone and the cooling zone. SuchP@i/ER1089/053802

may be evenly distributed (i.e. substantially

equi di stantly spaced apart) ori4he m xers may be

provided in groups. The plurality of m xers may

conprise two mxers, or three m xers, or four mxers,
systeim li0oefurtheercdmPised X tib& eesctor 106N adxetjestdr DOE. The

embodi nent, the reactor tube is desi aned such that the
reseryAtretfi2 t§fﬂ‘1“ﬁb’ eQmeGted 4o kBe dé@‘%ﬁ’fertl 8 \@ﬁtth?éUP%ﬁQ@‘FFor 106

t T
ond GhAEr b i & UPHR1E, SEIHSL SRl ) e i
fun@tlcm)afrbe ts:berreastorolaﬁmor@acusea@ stadgennletud h24braagie mhich the

C 4 u ter., T
studiiededoe e o SHE B8 ST usBhENgaE il Givisenfe though
whiclothé Budgat @its theatubepsiaceanl 06 raéetri opreafeteiminegatrtotment

e achi eved_by providin uni di rect i onal
periggh Suthgses BRiSRe o BonRY SRS 38 rBiMues veicy Sp0 gainutes,
suci a8UPRbEFEBuchaad $Holrs 4 Rk S48hARsa vertical wall
may be provi ded upstreamthe cooling zone in a
hori zontal part of the reactor. The restriction may be
In oFPuréoé/m%leé‘nttﬂﬁa IcP\eR oP&hé tQLf)e rBSctbPREHPK to 50 meters, such as

Alternatively, or as a supplenent, the reactor may
10 mgkehsa syelh ep 2l Meders, @p@hraé"am mec%owcnga%ﬂéneuaﬂ%h“eone
em@dﬁ?ﬁ'@nﬁﬂé dl%l%%%éregf:tth%r Vt\f;b%n}érac iS. |hrtﬁ{e ?ng%%cgﬁg mm, such

vertical t ween ofi zon art
as lm(bmrdfsslucrsasrzomhm,tmrf as S00vent,i sadh ad00inem. In one
rpvid strea i zontal _part ,and the second
emtRetiieRE or SR Ve G o TRme P Byt odster By Meter,
suclﬁ)%%ttwd fhet@itss s@ﬁh%@kl thieeé mdtkes, 4 RANAS RAM rﬁ@teﬁ@nguéﬁiﬁs five
provided in the | gwer part ‘of the first vertjc

metﬁéﬁf t1Na@fe ﬁﬁ“é)%melnﬁ@fi%ém@}ﬁ'%‘eﬂlﬁ Wnggk @f ithe ttHée reaCtor is
onesrﬁﬁﬂi‘réd‘fﬁéﬁérgaéucﬁ%é tﬁg%udd‘re&hﬁ Eé?%"egu&ﬁéé this ﬁﬁ?ﬁdred
an alternative enbodi ment urt'her oril zonta
meq@w,tsumwaSbEmemmdred rdevarst sechnes &ivedumttredenetaral
part and the cooling zone is provided is this further
hori zontal part. In one enbodi nent the |ength of the
Duringoese éa@sbtdgieScdn’aamled ingdhgereser®it ®0B0s hed arte,theutibe reactor

t e, of t
1063 ifbenren PR g s e LGHe T (e (e RREor 106
via thibsludgadhket 1i12.i n the range 50- 500 mm such as in
the range 100-400 mm such as in the range 200-300 mm
In the context of the present invention the term
The"feedér NU6URaY Iver addpthy db Fbi SHe slhage ih® um:lte.rtmt maitt@sms S0

a .process, wherein thermnmal rolysis js undert
as tﬁhﬁFr@aﬁ@\H“ﬁ R8RS B 6 t&ﬁo%‘%@a* Carret&y Itu"%'h ft@daﬁ’ﬁ’ﬁeﬁ'ated

whértheSyRds8iteMHsife Ble FetRct8AEINtHEER RN @ﬁ@%ér%%e%t@'r@%‘f ¢RE sludge
material exits the system The pressure of the steam

insigedhe ftle rerctonBO6rpayts elexptasetampdempergtire ahave H0
v 5:39:{ uch as above 15
deg ,ee'ré us%ﬁ&ﬁhgwe oveaggggg}& on@ enbodi nent the
tube reactor is designed so as to allowthe
V .
i85 SRR SGLED 10D 1T £ ReBIRARY THiehis, throuon
whishusteams |$1&m/mté&hmmlbtaeeacmnc]m&3$oa$mt/@nﬁﬁea:tmtnesemperature

such as, above 90, piLnutes h as, ahove 180 m es.
to & i on ot e 00 (RaT e REB WD s TEuErasHre i fube reactor
106f eedbéén ﬂnd‘r@@é@cﬁ@k ra88md of tHeofaiddreas, tﬁ@Qeﬁﬂﬁﬂ‘bﬁﬁJe may be
feeding zone of the reactor. In one enbodi nment, a

elevm@%t@aa PeiakabaYe A09dearess Galsiva Wikautamsingsthexgentent in the
feeding zone. Alternatively, a chem cal feeding zone
may be provi ded down stream a steam feeding zone. In
yet anot her enbodi ment, a chem cal feeding zone is
provi ded upstream a cool i ng zone and/ or a chem cal
feed| ng zone |s pr ow ded dovvnst ream a cool | 'ng zone.

o e
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I n anot her enbodinent, a chem cal is added for

acidification for renoval of heavy netal fromthe
whembogiseal material. Hydrolysis in acidi c conPdT/ERPI989/053802

may sol ubilise nmetals absorbed in the biologica

material of e.g. an industrialisaste water treatnent

plant. After the thermal hydrolysis, the liquid phase

may be separated fromthe solid fraction so as t o

tub@ k&S0 08I tat tfoiRIIeCsdPhé &hh 96 Atechts etievetdeat fddmtorhaltube

fromthe liquid and so as t o al low the solid phase t
reagopd 06df ded I@toath%m@&cwdl%eiﬂ@rpr@ﬁﬁete of at least 15 Bar.
pHneutralization. I n yet another embodinent, the

chem cal injected is an oxidizing agent such as
In oge @“QOQW%@% alcleast aRark of the 9@§|%P8P@®d H’g@?ﬁ dt@&;‘it%'rlos is
useHS% HEk WRBPShSE & FrdiRicRthaGitlal. RRofd; hﬁiy‘ ak¥adtt part of

justment. Provision of an oxidizing agent' may reduce

the ghe maxibei fiey ivtd actean gemrateyhd? v 8gss suppBTEXstem 111,

(Benzene, Tol uene, Ethyl benzene, Xylene) or

chl orinated conponents |ike PCB (Poly Chloro
DueBiqptienguitdgt prassoralivalyeyl 2] alprgdetdrmined mrassuskiroay ibs

not. f icul t.ural e
maiREIREE FRVE 3 sLBE (ERESE el ey BBde BERGT RPN §iufacR iner
112rewvesdethe Ismcagwommwmzansléud:r%redetmdmaedqrrdsmret mast be a

resent_inv n n._one enbodi nent ter is
prefirs SEPEREPigh For oy g RSN g BaES ob T4 Conteredn e tube
rea@tbrlmes\tnnomnage theqteseeﬁs' ng the temoer ature of the
bi ol ogi cal materi al 0 a tenperature bel ow 100
degrees Cel si us, and - achieving a desired dry solids

More8héethedlibk h@a&ﬁo@@(@c&h?h@gé eRdarBtRthatmally l&N&ting tube
enbodi ment, the water is d into the cooling zone so

reacter 1106 r@latinactq e aorhient iempeBtire. dragerdingly thensledge anay

maffAASBEERE e SPhE BBl LD DRbld2 o 1 suge
inlepi ¢édeberand s &te diudgeoduttes Thhinetiio utreayd diveg &urtingr Bedt dsthe
content bel ow 15% such as bel ow 12% such as bel ow

PrOG®>- such as below 6% | t will be appreci ated that the
i deal dry solids content of the biological materia

depend n the ubsequent ter d t hatthe dr .
tn a6 GEBeaRnERe. The Rocts Bribtatinam HE Bt slfstirt alve 120 s
equbhgd of Bebstaplialy caaPTd étrﬂ@Sﬁlﬁ’éhl@grégsuP@eA@HcﬁﬁﬁigW it svill be
avoi ded. I n one predeterm ned enbodi ment, cooling,

appiggiaied @aftéae.tﬂmetrﬁ@redmthﬁgsltzmnwtév@ 'tOdVQifﬁﬂ RrorttRepassing
f

ol 00 ST S0 A8 IS SPaL sty o

boiling. 3t @alinbierappire cistedh bh dtekndi tegnpenadurs sldeddmeel@vxtemed dpya point

ool Lt Pl eein e SFreREh BT PR B & S neCey e, e

100f dshyreat Celdigs bubeaneasit or at the feeding zone I n one
enbodi nent the cooling water is fed into the cooling
zone so as to decrease the tenperature to a

In oreéepesr abaredsbehewed{Hrdageastshed|sd¢s, thelsibdgés theltewnt

80 degrees Cel sius, such as bel ow 60 ﬂagrees Cehugn
systefRr RO SC%PBW%G”%é’@FE%Ee €01 Wt ipHeta d A%ei6\@ g cooling

watdees ﬁ?és@%tg%‘ WS |sHé%cM9é§bre\ﬁ6u!lelt %nEer:I\fé‘Pl@égé‘Bf é@ﬂﬁﬁg the

may be in the range of egrees Cel sius, such
CoOolRg Watehis tt@rtgéecterrm@rawrsmaﬂle@e éce@ere@ll dingsherraevartege is that

f V. &£
the d‘?? sbP&?cBernggt%ét s'l@t%’gedjgn{ gl‘"ﬁ‘f quaéqg%%g%rgggéﬁiﬁzge higher
than hatomvemﬂmtalsn‘st&insrmﬂterelmeo iwaa:ams‘ eediedhgnd amteerieqn the sludge

rovi strea he cool i g zone, so as to allow the

s cRg i, FROLFRRRLOE e phI itk eashadhr o to

cooling it down. In one enbodlnent the reactor

conprises nore than one cooling zone e.g. provided in

conti nuati on of each other. As an exanple two or nore

cool ing zones may be provided in a vertical part of

the rector such as the second vertlcal part descrlbed

______ ey o
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predeterm ned period of tinme el apses when the organic

material is fed fromthe steam feeding zone to the
wa@ombilzig7zone. The predeternmined tinme nay be apCT/BP®DI/053802

20 m nutes, such as at least 30 mi nutes, such as at

| east 45 m nutes, such as at |pmst 60 mnutes. |In one

enbodi nent, the predetermned tine may be in the range

of 20 to 120 m nutes, such as in the range of 30 to 60

Thersl gk € fed Eﬁ}@u@h&h@mﬁwﬂmrdm? td t‘h@r]jrlégéhﬁrnvfeﬂtlon is cooled
controlling one or nore of the feeding speed,

th
by ddipe capling Watgrt Weichredisgs dheslydae bafhing@d; ﬁ\CSO*fCH'ég'Yr it
[
i B e LRI SR e ESBRI e gt
upstrieenbtitg ooploe wakereinietls.122nirotie peateincatcardmgbisdtheepresent

.t t S ' .
v TRsRTR e s G ERE Ry 3PhiNGR. et e Efiientyaion of
the d&&lgeeﬁéeﬁannfthm Evﬁemfﬁﬂt@phiﬁégrt]Avamdnegmﬂd)e Qitgéwrir than in
revi oys t resent inventj
confie ] SEtDn eI at B NCaT TR Gh Ay SUREGRTEGRE in the
sludé"eyeﬁﬂhgQﬁe%gpé&\feeﬂ/s}t@ﬁp the system e.g. such t hat
the organic material provides a dry solid content of
1-50% such an 10-40 percent in the sludge fed into
It W‘iIhBefa?ﬁﬁéagtéd)ﬂ%t th@ @dphpatatertredin®nthe Eding water |Rlets 122

bi ol ogi cal nmaterial definés at |east 20 percent of
may padge waltgehpepsessed waser ob ap¥ratbar kingye wat,erawhnceawﬂl not

aistith BF PGB R CRets VR G P paPRa] ] gfester 108

i njection of the steam the percentage of the
i.0
In ogﬁeérggbgﬁh%rﬁt;%ﬁesﬁ’ %oﬁ {Urﬁ?ht gfﬁg(%?%%@resﬁgﬁqmd Vhe Mbe reactor
106up@pppoxiceselynt9 ipercdrd arubéhe essrnperaturem eievatesﬁ tesat &zast 150

W th dry.sqlids,.cont oXi. nmat.el ercent,.
degts Chisitsl 4§ i I8uE” Biriicy Ben® PR eERtE Yirge REGSER time
perlbattﬁ@tsﬂ@cﬂbé g atitadtied RAgie QR MRRKer §06ﬁ|sa|$1 the fa@@etof one

weeks, such as at | east four weeks. on

halfecrﬁowtiph@efﬂﬁur anrrBgnattep eMRadiEensi Wi @'Wes?ildés%Qﬂtént of the
r I
secEf i SRR TRtk RO, 88 BobAuBitfyf e and
the témpprasiseisappradenstey 8bdagirens Gelsiusgi cal materi al
to exit the tube reactor via the outlet while
mai ntai ning the desired pressure. In other words, the
In snmsn“fhmdimﬁahtﬁ,ethaisygtemecq@nMw eodler adlagoedecrsaalrigpihe

e_Dbi i cal terial to exit tube c
tempaFagli® of PhS BrabBise' Sagd efEh sutebr 1 spFRFuRD may toke the
fornp o€ SShis &t ébame@eF Whitﬂn]fs DSM@@iﬁeﬂrmvbhheEm eheept front the
pl ace. e nean or main |n|ng t res e _

S'U% F%éh%ﬁ otiheémﬁ E§E&Yec% &igedgto *&%?FEH’E’ §F%@ea - prior
to b%ﬂfd Rl RitatRE iR Metrigh causes the valve to be

cl 0sed unless the pressure is above a predetern ned

level. In an alternative enbodi nent, the neans for
The 1 kb B 430ste B8N R854t dinlig ke st EH@SIU@@E‘l@?ecﬁmto a digester 108

progressing cavity punp arranged to rotate so as
in wacls Ene haclsirelegjralarrogassasi aile ingiated rﬁ@v@sjtcz)btol@glcalhedegrade
thetsHJ%S;j reactor while maintaining the desired m ni num

sure. In a SECOND aspect the present invention
reI ates to an apparatus for continuous hydrolysis of
[

In o%hé'u‘jg?gﬁg@ﬂg pfrfhg@ssggasg QQQWErﬂmeeEIualgelagg%[d@gﬁg{tgﬂéﬁ in the
dlgefsnber 1198ﬂthegslﬂldgdgeeatm$1ttmmma1:(m)rmlaly @neesk ag agitator 124.

RS AN e e E

| east one inlet for feedi ng cool ing water into the
reactor in a cooling zone thereof, and - at |east one
outlet for allow ng processed sludge to exit the
reactor. The invention according to the second aspect
nay conpri se any conbl nat| on of features and/ or

o T Y a1 o M Y L
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reactor may conprise horizontal and/or vertical parts

as is described under the first aspect. Alternatively,
w@eooad2®7suppl ement the control unit is adapt eBCT/BP2009/053802

control feeding of cooling water into the cooling

zone, so as to decrease the temperature to a point

bel ow 100 degrees Celsius. In one enbodi nent, the

reactor conprises an inlet for feeding a chenical

confgiet a rédieculdgor epstent 128, «'wmhem' s@hpteaedi Mgk ZRAge already
thereof. | n one enbodi rrent the reactor is adapted t o

pre%ﬁr@\}@ﬁt‘e%%%tﬁb\ko&wtthé'% EXgNainertubs s ctPstf®am
direction of the reactor. The above descri bed exanpl es
fromthe first aspect which also applies to the second

As theJepIPasptyNeeof; theesibs o abrﬁédurn@se&tawpqhesdla%teaﬂﬁi% normally

will fb%%%? tﬁ@ﬁ’th@'t@%&?aﬁfretd?%hg'sf @dg@éf?@?\ﬁ t"h@pdu'b%sreaetor 106,
he second aspect aspect e present

the rweaulatmw sgstenewitl @lscheontsibubé te fierther hodirgndf tre sludge

to the first and second aspect,
ex'tﬁ‘@peﬁdﬁ%ﬁ%&% %‘r eparing biological material for
t he manuf acture of a bio product such as bi of uel,

: i L oo
s 3 BERERLS kel BB g HaG R ey P pireoay
preidntdnwaew@éﬂepﬂ08mb$ beamiixédar aflane rgenerahip @ e. each unit
of the sisase Y8 thEFPE TEpcond GBath mrimalh " hts S pF Sludge

aIrebH?ﬁH‘%he W&éﬁbﬁ'ﬁtﬁ@?@ﬁﬁ@%tﬁr@hfth@ sf@ﬁebéﬂtlﬁg'tﬁ@tube

eri al kes them nore anmenable to chem cal and
Fea@pbll@@l léaﬂo t eanees draisive and mteanmer@éurqopﬁttm @JQQQ@ recycled

fron:mhé oh%%rjtgtxlﬁﬁﬁe 2 So&%it%gg%%’e@ga g%gﬂ gtraégg@eréevre of the sludge

entesnrrmtj oine dtg@tem Feputhe oécn‘.‘culachasys:ted‘l or agpproximately 56 degrees
redet erm riod of tlrres
Celflis 58 Bhe qeaced Pl Prony rcaiiies elealy drERcnsherdgester
i08addi ti on of aqueous chem cal treatnments and with the
previously nmentioned solids concentration of the
bi ol ogical nmaterial. In a fourth aspect, the present

It vwnnberapp@ec.é&icatre& |hQ)rHBEt¢J§>€e\¢énttt|h@ el e t @edéfothet §18dge in
paratus according to the first and the second

the Qﬁﬁs@@r 19%%&'@?\#@'?‘4/'nqé@s%%?égrthﬁdt'g%@f Empe@teg ehpludge
enté%dafh@t:lcgésﬂerof% eméogllg'egﬂ%r' dg‘ﬁﬁm%eeth%k?a@% cordln?ly, or the
rocess ri ses a st eatln of t I ol ogi ca
temmra;uureloftswdagqo@etiegethmtnbd r'eem;mrldtﬁjrrwss Wehadjsisted
acc r?T"F rat ure above 70 degrees Cel sius. Moreover, the
é) €lri zat i on process may conprise a step of
mai ntai ning the tenperature for a predeterm ned period
f ot su as_one hour. BRL_EF DESCRI P OF. THE
MorEpygiie TSt TIBAY oM Rt 58 PRoRe 8 REv s eheF RO ing a3 (of
e.g.0str@vite w’rt/hnamtebemeﬁzutm)ﬁheudpﬁy\/\mmﬂumw obedtted b @he tube

1 di.scl oses enmbodi nent of t m for conti nuous
reagtRe L Q&y IRy H & 3*%\58@@6@%(?'&%@'%1@%”%/ BRtCoOHPE Y Atsh inlet

122Ft/of tHe St deem & it@esmﬁﬁeéaésuaﬁg%gv %cupdhhﬁg shutting
pr esent | nventi on, and 3 di scloses an enbodi nent

dowg¥ oft the $YasenT. dds meaaéd&i?dm«ag e adhetask tspwmp oil such as

veo BT bl 3o SphisEs s HE et WD e S e g SR fotind intets

is/abe depressatisedf sludge. wﬂlrhmtsbejcmeacttedammmldsylsatsanfﬂ(lﬁus

C. ses . a reservo i tahl e
pos SR e g oRI T G L SPichifass e e ShidaR s Sopfig doyn. The
medN2E hesy be AutbhRitrallg ontliabicodnGPRrhYN SN edhtkoHable. It
The tenperature of the biological naterial nay be in
the range of 0 to 100 degrees Cel sius. The bi ol ogi cal
material may have a dry solids content of biol ogical
material of at least 20 % The sludge treatnentsystem
100 further conprises a tube reactor 106, and a
di gester 108. The reservoir 102 is fluidly connected
to the di gester 108 VI a the tube reactor 106 and a

o - A A N o
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period, such as 5 mnutes t o 5 hours, such as 30

m nutes, such as 60 m nutes, such as 2 hours, such as
w@20veues73 such as 4 hours. In one enbodi nent tPer/ErR0gY/653802

of the tube reactor is of 5t o 50 neters, such as 10

meters, such as 20 neters, sucigas 30 neters, such as

40 meters. | n one enbodi nent the dianeter of the tube

reactor is in the range 50-500 nm such as 100 mm

will BeCdppreciabéd mmat Sue bo alse 3OO pite FFuBmearal 400thEMnelah s DS
enbodi nent of the invention, the di aneter of t he tube

proyidge fotMrie gRd CrPéa@rwa\é @éwra%ertvm tha g€ cogtlM inlets.
three neters, such as four neters, such as five

ers. In one enbodi nent of the invention the
Fig. o? dtsﬁl@sﬁé@é‘ eaRedinentsobine H@%Fﬁt%ﬂgﬁén vdhieth t'&% rgg\gor 106

compHsedy SR TBaH?Hﬁ@aﬁﬁz%HBﬁ?|ﬂ%n%59g1§§tQH%heﬁyﬁBoéﬁnentof

four hundred neters, suc |ve hundred neters
Fig. mthewgettwl Plast iBQd@er@\adeélumébream tihe hoeigentadipari 022.

{ r :
Morkue B LSRG PHEE of RGER  SPelierERES 180, Fas SEGBovides
at thg@htt hngglel re]ftge\/e td ﬁacrilébﬂﬁerTﬁg;hfmdﬁhe Ve6tioapave has no
adapted to force the slu into t ube reactor
norg G SeghiereRebCumprasht SHE A Tt Hetithg RarponteaaTgMas no
vertl&ﬁ gebinetichl BsmPBRERE 36ed when the pressure inside
he reactor is increased, the tenperature of the
sludge i nside the tube reactor 106 may be el evated to
Theatub@rF@QE@rLHo%é\bﬁéea %Qﬁlg@elw(&eﬁlfﬂﬁ@u@ﬁ WhicRawk biological
causi ng the sludge to boil. The sludgé treatnment
mateyiat nfetoan ¢ swprstea® f@egtf&mwtéekﬂl&@“@ lvear affghich is provided
in tﬁ@fcﬂk’&htﬁ% SPtI*?‘é 9gﬂda§{3fa?td13@taﬂdttjﬂ% LS%B%?’ cgfe\ﬁﬁtcﬁrlséggwded in
to 1 nCrease e tenperature enper at ur
theabmaehmﬁ@fdbgweescauﬂaﬂ:u§0 As the pressure in the tube
reactor 106 has been increased by neans of the feeder
116, the tenperature may be el evated to a point above
Moré@@etdegeetebe@ebsﬁomsl(m t@nptiseaaaimldtr[&esmneemlvé r120 which is
6 to boi od nent s

prowaEd AlF TS coRline ipser wligi T 22 08T RS FiEvEE hack flow of

the lcobnd @aktera AMamntfon PREeSHINE batk Mow €38tis bPovBaéd updtream
one _enbodi ment at_| east a part of the gas produced in

the cpgling yedeeinlatssl 22 slmg@demoﬁga@nwaf El- sb the eans for

l~eas fi
pre LA oL Rp3, 501 PESHEN IO 19k LF Aok AR ah Eng b par o
the sulppreacips ilém Hbwevbneast deschibedarertoustye$barroesns 188 may be

proyifde St LSRR L he &1 le s Ted fromthe

sludge inlet 112 towards the sludge outlet 114. Said
predeterm ned pressure nust be a pressure sufficiently
high to avoid boiling as boiling of the content in the
tube reactor 106 will damage the reactor. Mbreover,
the tube reactor 106 conprises neans for thermally

i nsul ating tube reactor 106 relative to the anbient
tenperature. Accordingly the sludge may nmaintain
substantially the same tenperature during its passage
fromthe sludge inlet 112 towards the sludge outl et
114 without adding further heat to the process. In
nost enbodi nents, the pressure downstreamthe outl et
pressure valve 120 is equal to or substantially equa
to atnospheric pressure. Accordingly, it wll be
appreci ated that the tenperature of the sludge nust be
| owered prior to passing through the outlet pressure
val ve 120, in order to prevent the sludge from
boiling. It will be appreciated that the tenperature
shoul d be lowered to a point below the boiling point

at atnospheric pressure at the site of the system

i.e. 100 degrees Celsius at sea level. In order to
decrease the tenperature of the sludge, the sludge
treat nent system 100 conprlses one or nore coollng

. s P o . N a
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wi |l be appreciated that the dry solids content
necessarily must be higher upstreamthe cooling water
WO 2001518122 in the system according to the preBEnEP2009/053802
invention. Thus the skilled person will readily
realise, that the concentrati orgof the sludge feed
into the system of the present invention, wll be
hi gher than in conventional systens for the sane
CLACEBCcentration of dry solids content in the sludge
exiting the respective system It will be appreciated
that the cooling water fed into the cooling water

1. A ileeh&d F82pamyrimd esntimidls thHerare sseeolyeisedr gilid @h¥omprising
ot her kind of water which will not disturb or prohibit

orgarie MrlsEiRd 28 thBedRaREI TRY FONERNQUSI ace in the
di gester 108. In one enbodi nent the dry solids content

of the sludge fed into the tube reactor 106 is
- feppinskthmeedapnia mgierigkinto anteeding zenpef Hiereagter, so as to
t I
PR e R sihu 8% pAON S ERDPERtRL ZbPFe 200 s teg Celsius
wighpatbotiegsifittigeorigenicainaterizled i n t he tube reactor
106) is in the range of one half or whole hour. In the
| atter enbodi ment, the dry solids content of the
- @Edt@es@@mirﬁmt@ametah@rdocﬂ pragnvieeding roees s¢ 23 tiosincrease the

AR ERHIR & § PR b e S bR € i et s,

t he systentconprlses cool er 110 for decreasing the

- GEIRENd SFedyetie "o REE R PO TR e by Bl e,

is used to retrieve thermal energy fromthe sl udge,

- bR kS P or T A RPuEBIEarE 587 o BebioriBe

tbhﬂper’éh@reftmaltempeeets.ﬁ—eﬁwllma begizys) endi s that the
sludge is fed into a digester 108 in which the
bacteri ol ogi cal processes are initiated so as to

—-  dutpeghg ahé yrgege adetdrie isbndgaputtngrdes. to mix the
processed sludge with the sludge already contained in
the digester 108, the sludge treatnment system 100, may

2. AConpRnos acadrdaty t@iciimllAcorAbtisingathevstiep, offeedihigaa chemical
suppl enment, the sl udge treatnent system 100

ageﬁ’éi}@@rﬁth%@'C&'f%%q'P&Hoﬁﬁ IrineyEREAr126, which is
adapted to mx sludge already present in the dlgester
108 with sludge exjting the tube reactor 106.

3. A RIRHROGPGFYdHRT R &l 98 ZaIWReIGIN PR SamPeratur ‘ﬁé’f Water fed
intoth@eIdfih g LM 8B e¥nY bhdb®d Qé‘ﬁrreefshan the

tenperature of the sludge exiting the tube reactor

106, the recirculation systemw || also contribute to
4. Af erttllﬁ‘&ﬁ a‘é@&*dnﬁ‘@t@fanwtﬁ t%“d’r@@e&%'gtdlé‘lﬂﬁ r\ﬁhér‘éﬂ’? ttﬁ@%&&é’?eactor

an exa the sludge exiting 't
con“rpw@s@rt leas: el oﬁeorsuau@get ial wewyth@rtegmcalrmate@al flows in a
t ' ' .

noriBbHER BiechBf, AR/ R anTebSf shS Redr b L AL 8 Bilggise!
mateoial flswsiikedvaitidal dBeatiot.s of the sludge already in

the digester). If the tenperature of the sludge

exiting the tube reactor 106 is 80 degrees Celsius and
5. Al ineth edrpecatdin @ tofany e thleusigeediagyatbieds, fwioeneimehe steam

i gester. 108 i,s 55 degre Cel sius, then the

reedindgangris PEOUHRE LIS R COBITSGOPRe. di gost er fromm

the recirculation systemis approxi mtely 56 degrees

Celsius i.e. one degree higher than the sludge already

present in the digester 108. It will be appreciated

that in order to prevent the tenperature of the sludge

in the digester 108 to gradually increase due to the

hi gher tenperature of sludge entering the digester

108, the digester 108 nust be insul ated accordingly,

or the tenperature of sludge exiting the tube reactor

106 nust be adjusted accordlngly Nbreover the system

o o s e . A NN /7
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possi bly cause depositing in said inlets when the
sludge is cool ed down. The neans 128 nay be
waedoonetsrxal | y controll able and/ or manually  PCT/EP2009/053802
controllable. Itwill be appreciated that due to the
| ow price of mneral oil, the mgans 128 provides a
sinple and cheap way of preserving the nore costly
inlets. Fig. 3 discloses an enbodi nent of the tube
6. A erehed atbérdimg Whiael dfit@ermaet @ingld&ines)phées tiie organic
vertical part 130 and a horizgontal part 132. | n the
MateRigbth FRIFENUUSEY EFC' @’Of‘hE’“Q/Eﬁqq”&%IZOBﬁrtP tfﬂgcpqtguwgw yEythe
I 132. Moreover in the
SU§ﬂH$%%®ﬁth ofaqagﬁgﬁgéh%fééh% two parts 130, 132 are
provided at a right angle relative to each other such
7. A BRENSABYSIAAG R R dr PRreLBRL! damal wBERIP kA Fébctor is
conmponent 134 and such that ori zontal part has no
desigeetli aral copivaked seeh thainponsimuBpredrierminss peded of time

oo TP 53 b 95 Z S Red g o e

coolimg ebse. 118 the | ower of which is provided in the | ower
third of the vertical part 130 and the upper of which
is provided in the Iower half of the vertical part

8. Alﬂféthwraeomeﬁng thenyufeheeaeteodingfaiows)furthes c@mprising the

utl et pressure valve 120 which is provi ded downstream

SeQ&)Ilng water inlets 122. In order to prevent back
flow of the cooling water, a neans for preventing back
11 GRPIREM NG hA Gocsjsi SNt AbDIRRAiFRlgTakees! TEAIBtathe

122ubé Reddter esthpdi ment of Fig. 3, the neans for
preventing back flow 138 is provided in the formof a

ba?éécﬁﬁ 'v@atgp‘?ntjo conﬁrg #g@ag Lﬂ@%nrsﬁﬁé’il’ﬁt tHe8dry solids
However as escCri d previ ous the neans 8 may ‘be
pr ovnttmt o pracesdedi bletxtglmahaWIalr@x@er V@ tubeAremstbioth at a
rforn1 conti nuous thermal hydrolysis of sludge
ﬁ@ %‘?Cgk?ﬁ’.e material in a tube reactor by
contlnuously - feeding the organic material into a
f eedi ng _zone the r tor, so as to increase
0. AFECARY St 84 Ky T b aeeERotiuis bt JOERIT hE Broanic
matEeilas defin®é bhiytsddidi ddntgnodf 1 FB0 % iBathieCs|DBgEMHEh is fed into the
feeding steaminto the reactor in a steam feeding
fee Bﬂéongo as to increase the tenperature to a
tenperature above 100 degrees; - maintaining the

ressure in the reactor for a gredetern1ned peri od of
10. ) FEENOd pEERIHED HEPBY M RIRESH BACIBIMS ReTEbFihgraanic
maté?u%ﬁ définés atd}ydsecﬁlﬁe&ﬁﬁeﬁﬂ“Sf HEGRE 204 ¢n tRe 3ludge which is fed
enperature bél ow 100 degrees, and - outputting the
”Wodm@dﬁe@n@ﬂQﬂeaJ in an outputting zone. 2 . A nethod
according to claiml1l, conprising the step of feeding a
chem cal agent into a chem cal feeding zone of the
11. Asagppraratds foraangimedsdiysspbyisisgoft gudgeaicenipréging an organic
o o the cooling
matfRLSE el AR Tio° 5 BacSE Wt L hod
according to any of the precedlng clalns wherein the
0 e | I in
- et RSB ROBELS PRl RS s PRLRR bR oRBLfor
direction, and/or at |east one vertical part in which

- S0 P LG B [k DEIckp S bt SEhp Sheror

wherein the steam feeding zone is prOV|ded upstream

- BB AR i o PR AEGRILP S SRk ierr,

gt i nuously fed fromthe feeding zone to the output
zone via the steam feeding zone and the cooling zone.
7 . A nethod according to any of the precedi ng clains,
wherein the reactor is designed and controlled such
that a m nimum predeternined period of tine |apses
mhen the organlc naterlal |s fed fron1the st eam

r - .y o o - o L,
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content of processed biological material exiting the
tube reactor is at a predetermned level. 9 . A nethod
waewmongisng to any of the preceding clains, whePel/EP10h®053802
organic material defines a dry solid content of 1-50%
in the sludge which is fed intpithe feeding zone. 10.
A nmet hod according to any of the preceding clains,
wherein the organic material defines a dry solid
—-  soobleet fef alidwihgasoc@dPad slutife t6lexiomentdiaetor. s fed
into the feeding zone. 11. An apparatus for continuous
hydr ol ysis of sludge conprising an organic materi al,

12. taeaspirataed Hecdraiy tetiagmal 1, ubBercd@eh@reddtbh compres an inlet
inlet for feeding sludge into the reactor in a feedi

for fagding ﬁéﬂ”@@?'caLath 'ﬁFQthfF seaqteeHl AgFhemaisah fiegdia Bene %wereof
reactor in a steamfeeding zone thereof, - an inlet

for feeding cooling water into the reactor in a
13. &bawmaﬁ@%écwérrwo Claia-1har ddi Mdereiby tha aRRGNEEYS comprises
a cd?{tpcﬂqgﬁ@gdéﬂ)ﬂ‘é%gﬁ) tohtfg:t the reactor. 12. An apparatus
according to claim1ll, wherein the reactor conprises
an inlet for feeding a chem cal agent into the reactor
in :
ac (oI DR ag Al e S, RELER rote) of B A A ne
coppesses andcalnw al tenmperatidapalzalva ©00 aleigreds Celsius without

t o 001 B0 BATRT abelePi IR P HBE a8 8Bl e above
100 degr ees Cel sius w thout boiling of b| ol ogi cal

Treedifi otuf b SGE el ons” P AR cCC R the

t efpepatatiee. 14. An apparatus according to claim 13,
wherein the reactor is adapted to prevent backfl ow of
the cooling water in an upstreamdirection of the

14. peagppdratds acAurdanper alaird B8,condieny the rebetomisl 3daptelidto
wherein the control unit is adapted to control feedin

g
PrevntRRANIRY Aats CoMng WRECTTIHAN HBStz"Sﬁ@ diggctyen phthe reactor.
decrease the terrper ature to a point below 100 degrees
Cel si us 16. H_I:)ar at us accor di ng of clains

15. . 3ppar@hes éF?PrFl %o £lgimst 2 amitts V\ﬁ}eﬁ@ﬁnd% CRITRlamt is
adapf&d td‘E@rﬁtrEPfee‘a% bF‘EoWgeWatéﬁlnt@"EhéQ%ﬁﬁ‘é Y8ne, so as to

according to any claims 13-16, further Conprising
decr@@ﬁsthfacﬁenm:eerétwﬁenﬁm@ PoHY wngmo degeanst Ceisiusf
bi ol ogi cal material entering the tube reactor, and
wherein the control unit is adapted to feed cooling
16. i @ppanates apeordong tmgny efielaimsabl 11, ayixared imhelt for steam is

prO\P'dgé(lﬁﬂs?raela ﬁgﬁ@/@:f %‘@Sdlc n\{v tube reactor has a

predetérmn 18. An apparatus
according to any of clalns 11- 17 further conprising

' i n .
17, BRI PHEAEIAT S 7R L8 Py RaB RO Rt s
for fetatnaningi thei dvyosdlite domtentsofbieiodite metarialrentsristithe tube
down. . o . .
reactor, and wherein the control unit is adapted to feed cooling water into the
cooling zone so as to ensure that biological material exiting the tube reactor has

a predetermined dry solids content.

18. An apparatus according to any of claims 11-17, further comprising means
for preventing depositing in one or more of the inlets of the apparatus, which

means is adapted to feed an oil into the inlets when the reactor is shut down.



