WD 03/ 045466 PCT/ US02/ 37878 5 CATHETER COVPCSI TI ON AND USES THERECOF
Background of the Invention 10 Field of the Invention The present

i nventi onwoalsausssto the field of indwelling nmedical devircasysor/srs7s
particular catheters, as well as to the field of nmethods and conpositions
for flushing, |ocking, primng, and coating these nedical devices. The
invention also relates to 15 pharmaceutical preparations useful in

i ncreasing, catheter flow and preventing infection in catheters with the
pot esnti al for fibrin E Rt icgﬂp%%&\h A&E}eﬁéﬁ€t'ﬂﬁi§{£}yﬁ'b“ n- bound cl ot s.
Descri ption of Rel at ed DrecTosures 1 Ver ens are widely used in
medi cine as a means for 20 introducing Iiqui d mat eri al that m ght include

medi canments, nutrition, t c a a particular locus in a
patient. Such systens freq:'{ac Shnd "8s (hIIB0ME LS catheters, which, for
many applications, are surgically or intravenously |ocated and stitched

i nt® pl #elfiopf| Yy -Mngentdetmi ni strati on of 25 the desired material. Typical
systems include central S y.-he J((j f t: nt er al
it on (TARYE donpey GHYALELE, RGPeE] ATV KRS S i EmeT o
life), \Metdlicahedevusds,oflnsepstscw}arem&rtdrsl sas S sgsttenthal §beldcl ude
cat het erg qmﬁ rai t k gt oneah sdial ysig. f0or 305t hose
W th ter%n 1r’l(g)d%ner};l?/ldf[';{‘l% urgég'eti }!&Q ﬂl cthed can é %)gger%?omtls
with semmsngor@w@erm%hcaﬂntd@‘mml aTh%atWé’leé?SOIar @1§|5?Dn1@9]taﬁésrro§?
comunl y, 1 used el aclagrgsé(fg@fons&a%fa@t b@tﬁ{&e%rsgngoygm@e\e @haﬁegnanto a
patient"s vascu syStem for many procedures and of‘ten are 35

pl ace f@?reéfxépéh@@dlpé@qtd@gl inecatfipaegt aalthy by %ﬁéﬁi@%eﬁorfﬂblsb%e
years Iraeyaglu&@t&e%tﬁfpf@&@sttagesfi&lhwmﬂﬁdcgmg ses a reservoir or
chanber vol une_subcut aneously inplanted under the fascia having
di rect Ressxdption of; Rehated Digclpsurds dj ovascul ar system Such systens
are known as farlit;esyStfienAQrS REGeayPRELd ald mduiidheavaseukabnsatbet er
are direct paths from 1 WO 03/ 045466 PCT/ USOZ/ 37878, the outside

env?t ondFECEBCHRe pEtdUdAt ' BehbrbtRfst riddh  fHETPr edBAtES oM HEREERRBt er OF
port presertisisnsubst ajthieal a&ﬁdv@oragdaﬂ@usm pat @ilrirabul @f nBtueduetigdn of

m croorgani sns into_the pa tler}: bl oodstr
atient. Such system requently' invo ve the use of catheters,

which, for many applications, are surgically or intravenously

located and stitched into place for long-term administration of

25 the desired material. Typical systems include central catheters

such as may be used for total parenteral nutrition (TPN) used in,

e.g., short bowel syndrome (for the duration of life), with the

risk of sepsis or endocarditis. Such systems also include

catheters and drains that are involved in peritoneal dialysis for

30 those with terminal kidney failure, which, if infected, can lead
to peritonitis with serious consequences.

Intravascular catheters are among the most commonly used

medical devices. Such catheters are routinely placed into a

patient’s vascular system for many procedures and often are left

35 in place for extended periods. One type of delivery system used

for some years in the treatment of conditions in humans comprises

a reservoir or chamber of small volume subcutaneously implanted

under the fascia having direct access via a catheter to the

cardiovascular system. Such systems are known as port gsystems.

40 Since a port and an intravascular catheter are direct paths from



51t is now generally acknow edged that indwelling catheterization in
medi cal , surgical, gynecological, urological and other patients can |ead
to seri ouwoimdfessté on of the urogenital tract. Practiti onec3/usayarsdevel oped

many protocols related to | acenent, use, attachnmept and detachnent of
Ty o hakd PHGe 16 ebiiadneli o G BROceit oL IPaNar b T o Ok AGFEFES® The
goal of ofal thst cathetadr tdrespopt opeduerss i a8 taukavrahdiaht roducinohnodua

m croorganismintao the patient.! s bloodstream A nunber of.nethods for
r educi ng°CRB FF bk *8F FRFELHION Ravet BRer SHo08r SBed That PROGPSSFAT &
anti -i nl-deboweragents i nto nedi cal 15 devices, none of which have been

clinically proven.to be conpletely,satisfactagry. Such, devic i |y

pr O\I}i de eff ec%%l ve*®| everd ofgeénr?trﬁx%f ec?‘f]\{/neowéigeﬁ?gdur?}rllagt t hg%éiﬂ]??%{e eriod
that theattlevecizdtsideei iy wséilcallhi susgital nedvneldagecrby beoprgbtehatic
to achighes 0 that a.rechan s far 9068 5104200 LAl aal 8 agepl; 20
over a prolonged %erlo o] ime may be required, and the "1ncorporation of
suf fi ci embcampunPsadfitanhers nhevei Vevadened nayny agversedds afélatted heo
surface [ ristics Qqf iC T dif £icul i escancoynt 8y in
provi di ﬁ)ggg?%%}él?’l ve&ééen'ti %r%t%rg%ﬁlgrg‘%/ %nrdot g%tﬁaon {encr ease V\nﬁ{% ?Lhe %gg

devé opdentices dndg-atbsistanted@sepatrabyeats. tTheathateamt: Sthenderad cafe of

vascul agaatbetans opckydes Sthushing the Lurendil the.catleten wielhan

anti-coagulant, such a eparin, to prevent blood in and around the tip of
t he cat maceporfamigcdagal the mptandtopserardsitiigarhe fl ow of fluids through

j[ he 30_ Cfat hetA_ernmr@éEft B?rﬂgﬁﬁodéqe.mr ir‘éd&%§n80t§@tfi'é’ﬂ SObiAHcR¢bHVhEYe and,
in addition, if not carefully controlled, Tt can carry the ,
ant i - cokgerafevalerst edatt decomoratie peby - Priasddvrngoarts siter meAdedY r hage.

Hepari n (e cakso k&sul tod Ny@Rbhbogdys,d orgeddd or.int &adiyng grevanSetd ouse

aut oi mune condi tion of heparin-induced 35 thronbocytopenia (H_T),  which
depl et eSOBPALEREY sSAHETRGEPREr ST r &GS sy ISR 15RO B RGeS RiGECtive

i nfecti QRS e18S otekhtasinddeohyen0CahushPshs aifdinue te@i6€CUhat r eggient |y
despite the 2 WO 03/045466 PCT/US02/ 37878 pr ophél actic %#sb% of heparin

f1 ushes SeKAGRI &8igeeidly tREd - pHtio GaIvder Bt RS o BB BY P T EBREL Al “Yenous

cat het efchekbabedini Rheet A OnNSchaniass efdd adidperpiayi ger pffifeticyee pageent i on
Of Ao S ouRLOPLEM. & SLARNYLOERSFUSAPLISL Ml 00 2. Rlas dgqouph. for
incorporation of sufficient amounts of anti-infective agent may
adversely affect the surface characteristics of the device. The
difficulties encountered in providing effective anti-microbial
protection increase with the development of drug-resistant
25 pathogens.

The current standard care of wvascular catheters includes
flushing the lumen of the catheter with an anti-coagulant, such as
heparin, to prevent blood in and around the tip of the catheter
from coagulating and obstructing the f£low of £fluids through the

30 catheter. Furthermore, heparin has no anti-microbial activity,
and, in addition, 1f not carefully controlled, it can carry the
anti-coagulation process too far, thereby presenting a risk of
hemorrhage. Heparin can also result in antibody formation,
leading to a serious autoimmune condition of heparin-induced

35 thrombocytopenia (HIT), which depletes platelets and further
increases risk of bleeding. Thus, infections, as well as

thrombotic occlusion, continue to occur frequently despite the



central venous catheter (CVC)-related infections. Candi da species account
for another 10%to 15% of such infections. The use of anti-staphyl ococcal
anti bi ot iwe BBo4asevent these infections has been found te®cractzars’s

CVC-rel ated, bacterial infections, but o at 10 the_expense of_th
occurrer?EQPBV??\?%cer Fates O%f ?lﬁ%ﬁjrn(cgin%‘?kbeas) i nf glé V%%‘%e THeT e tl%'ée al so
an obsemsagtdogeneeiatawd hetwnwdeinlbbyopiogenesas vandus ntecheter-rEdgseedial |y,
a fibrin_sheath that subseguent] acts. to ver. the | I d er nal
surfacesm% cgl%ré? hé?eresfgnglnaglul ?%l RS i%fgﬁefg%é’& %Fe(c}%'%%{e]%er%g rr‘ﬁ%(&t‘s
fibrin ghealibm. provi des such organi snms as Staphyl ococci and Candida with an

enhapced adh%‘t%”%ez%gégéé Ye tloﬁeEl%?ngétﬂﬁ €L suifage.,talhke %P%@% of .
particul ar M CT ODBS, gram négative bacilTi do not adhere wel 1" to  fibrin
and fi breemerel nvedowonpagidtieon (CHEl -1ralated finferhio@s f ofamtiden smeales t hus
oo part I GULanty dgeliliochl Predenld nod N colpniaalion.al Shaphydocgect .
Candi da,” and the Ti ke, at indwelling catheter sites. en a nedi canent isS
i nt r oducedirsterkybatdosat tadntabghtics che herevent héhppactinpfporienssobddnl y

follows btelgﬁ 'fQI:urlgdt':j&tll 1.1c‘@i EQC a&etil Bﬁgtéﬁaﬁt ii%@elkg%ngp%uitpghyyea@n

|
anti coagul ant such as heparin. The purpose of the flush solutionis to nove
t he 10 nedibeamenensst obf thheoxarmenee b hiwdtert Hateat Pf el dorpdgd Gegdida)
delivered,s.apd. Lo | eave a residual fill in the catheter so that the
patient's bl ood does not back up in the catheter and possibly 30 forma
clot that wollh¢reécéFuaésehanbeperordt RerEataet®r betrasn ¢ opREBeEHT het er

i s subseguent]pedreeded agaldhitbheypr apefineinf |dshed cathetfbsegubhke)y
fully patent and ready for the next _usage. Root et al., Antimcrob. Agents
Chenot héicts 3 auEr 193 immerpdggpdpubiticshed §ustacss t Aht 2r SFSPEEH on t he

effect idhgaakbet ehgweOfirdi sSedisem &t hydaneedi-am ne teis aagaiiie aghdaflEDTA),
a conpound  well known for jts chelati n% Eroper,tl esdl n vivog and w dely used
as 3 WO03L088468PCTPUBYRYTFE78° arvaBAYT COdt afitdi M rd. B8, ®at. No.
5, 363, 754ndhseh os@tbddiate cRpacmaceidt iceal ceompast tsuefiscof amlixbUueReod
m nocycl i ne and EDTA were useful in mai rl%al.ghmgdt he Eat ggcg of J:\l]scat het er
port. URSTtipy{ar \gloEORRFy AFSTgREEF T ed A Tatar B P8I 8§7°5ucheas tondons
and 5 catiketar san®hi £losdreedtender eda andédmgtsdrabhal tyaef flecitede Bybthe
: nC86 porfaotrlmggigrfl %\70[‘198_ It%QllsC ggarpgggié/ulsa(}lllffblt?se%tll _ﬂlcgggxlfgrllting the
colonization of Staphylococci, Candida, and the 1like, at
indwelling catheter sites.
When a medicament is introduced into a patient through a
catheter, the practitioner commonly follows the introduction with
25 a flush solution that may include an anticoagulant such as '
heparin. The purpose of the flush solution is to move the
medicament out of the catheter so that the entire dosage is
delivered, and to leave a residual £ill in the catheter so that
the patient’s blood does not back up in the catheter and possibly
30 form a clot that would occlude the bore of the catheter. Thus,
when the catheter is subsequently needed again, the properly
flushed catheter is likely fully patent and ready for the next
usage.

Root et al., Antimicrob. Agents Chemother., 32: 1627-1631

35 (1988) published a study that reported on the effect in catheters
of disodium ethylene diamine tetraacetic acid (EDTA), a compound

well known for its chelating properties in vivo and widely used as



agent, such as triclosan. The anti-m crobial agent may be distributed
t hroughout the article, or in a coating thereon. U S. Pat. No. 5,362,754
di scl osedwa ophasssaceut i cal preparation that 10 incl udes niPeaaysob/3138e8 and

EDTA for mai ntai ni the patency of a _catheter. at. No. 5,362,754
report ed™ ﬁ‘é‘th%%a%’agﬁtmlﬁtﬁ]r%m of IrPnotyl i'fre énag%gﬁif(‘%ﬁﬁ?ﬁfét%la intain
t he pat emeymefeaiticaat kehebspoidns Ruf chasextetrealof, mNephkyonhind8and 185120
(1991) disclose i_nc] citrat e,U]‘sor this

se of . 15.calci chel at ors, i
pur pose "Bt 45V ‘éf K l.n,jtaﬁ\ﬁlfl?. Eg]? g%%%?nc?Z:OfoS-C?%?‘fggﬁ) PS¢l 0%ed t hat
citraterard Npolygell,ne2 abschibesl auphasmerdiilbdest utechede dondome camdones,
wer equally as effective as heparin_in maintainn eter. a
t al ES pr e?gh%ﬁrsa’t ‘f’lﬁleccr@o?]ﬁe aﬁﬁrllfg rerfdee Mg "of P lerAln\'rgsr%]E]gen&goci o y %éqof
Nephr ol dgyorhetakiNay. o2- 5 1987 ibniSarspAmtionlo, s‘bé;ablesmmcrebiaaﬂ -
reported th%t tshuec reglsacemerltosggl cat tﬁ@}eergngygngcqfohogggctéfght cglgybepéavm ded

by rout iar?éenappl i'Cati on of the concentrate gentamcin/citrate n xture.
However Jdieneibitedttdroabdwm Wireleatdorlé orodiial psicsatitdhetlemreon. 250.5.

desi gnatgd TR TRASL TM, NAs.GRLLal N, QLANhacks. SO phabLelilsn T apAI t od

dysgensi'a for a short ‘period 1 mredi ately ter the injection of citrate.
Rectnt | yinched&OAnLepardlddgea ub cERFA afopandigtaimiooditde strdency &ft & t he

i njecti f.citr a h sl t ) rgl B

e anopl SAEoerEr 1S5 1B 3N 20T B T o e 56 o L rl B r o

(t r adenamtk)migicalvgdine eath@DEA aM-ESBAYultantmaipbAlTalthepaidenty0f6,2 14
April 2Q0Qy U.S.,Rat. No. 5,019,096 disclosed infection-resistant nedical
devi ces conprising a synergistic conbination of a silver salt (such as

silver sul faduazhaey aehdrlhl dlepbxpdi n28: B18-2Pat19%p. d5F 0792, 629 feport ed

on EplyQ%ﬁkQuﬂﬁgﬁéﬁﬂtd%%gi@h@ﬁu@fﬁ&”éﬁﬂr@geghgoraﬂﬁisiﬂﬁﬁﬂageve agebwic
chlorhexidine and triclosan. U . S. Pat. No. 5,362,754 disclosed preventing
gl ycocalSix alor ndtidn QrIans atdet e¥45-4 WO/ cissdespETH 037878 21

coati ng guith-EDIH andiar i 81 Aosydrin@unpt eMend magebasheréad rands, fuagal
infections. U S. Pat. No. 6,258,797 di scl osed ,conbatlllng i.nfection or
sepsi s i9UCAEHeteretdRg tHBR 1 28 yRIRATE oy BT Y 2dm Bt FBS nfRPSHRAr 1 5tk ng
sol uti on=0fk paueehicd rE @het 30EH| baMab deBinPabf toe HdbBGaA0Fcdiset osed
anti-mcrobial |locks _c risin %au i nani de, deri vatijves_ and carboxylic
aci 85 arid/ SEPRERT I 1t W«?ﬁglgfqof’or P eéﬁf ng i%ﬁ‘f‘e@fllt?)lﬁl%’n %ﬁ'do%og%néag%rf ation
in or et al. reported that the replacement of catheters due to infection
can be avoided by routine application of the concentrated
gentamicin/citrate mixture.
However, one citrate calcium chelator for dialysis catheters,
25 designated TRICITRASOL™, has certain drawbacks. Some patients
reported dysgensia for a short period immediately after the
injection of citrate. Recently the FDA reported a case of a

patient who died shortly after the injection of citrate as a

catheter lock (Stas et al., Nephrol Dial Transplant, 16: 1521-1522

30 (2001); FDA issues warning on triCitrasol (trademark) dialysis
catheter anticoagulant. FDA Talk Paper T00-16, 14 April 2000.

U.S. Pat. No. 5,019,096 disclosed infection-resistant medical
devices comprising a synergistic combination of a silver salt
(such as silver sulfadiazine) and chlorhexidine. U.S. Pat. No.

35 5,772,640 reported on polymeric medical articles comprising the
anti-infective agents, chlorhexidine and triclosan. U.S. Pat. No.

5,362,754 disclosed preventing glycocalyx formation on a catheter



near a nedical prosthetic device after the device has been inserted in a

patient. EP 1,040,841 described prevention of 10 thronbosis formation

and/ or bawt)e]Bjoad%growth on a liquid- contacting surface ofPCEr/ujiat/ismesy

system contacting.the surface wth a.thronbosis- Rrev i

avi g Bt FOTbLGUI B d0BR S S A R P ST THardl CAR R e he 1

di scl osednganedheattidhevi cesfmvi P batrdn phyzd l70gi @hlscandeﬁntommmml al

activit 5 conprising a base r a crossl nke Lng,. f ormed

on a é#ﬁ% lcg?p Yh&® gﬁés Wh8Hrs aﬁer i F5EfT 5¢ em%y %%g carlfll%/lmactl ve

subst angecasiohi #in larkingm orlobiah sﬂbs.atxa:rmdedbned@ld tta@trtlheamoatl ng film

Boorgu et al AS, J.,.46 (6 7 77 20 S an

adj dnctive antPhbio |Q%: | At C(()sé.lls,l? o I o% s(ctwﬁj\é?% nggl nﬁ%rB Jkr')gé%at hng(?ﬁ}%n

bact er erbapabSOC ateuhrmamhdeheia;sera@ﬁvas w@cu@wi@owéhy i arpldant aefl/ ox

hermod aLy3Ls ACGES %%V'gxeéve%tta@igh%9fé9clo&1h%n@eghﬁgd UL SM0: 41 NEL &,S that

are inplan 2d T Hto the eriof ~“vena cava or right atrirum An

anti bi onkeetamd i c;r@@}gulaantpndqsd;heQSCt Wevdee eafteed edheheddvists | hasi ovessf bot h

on ant i Bhatleadnd,an, pgtigaaculans L0bgsld dayhoenoSecmancSohar 2 ot

ﬁ'e 10t ﬁAmomwa?iméé;mgsaiﬁgi) bwwgnakgmkzit& a2, Am JiaPeHiatr
frat o £ £ x(e]:?z9 Lachosedhthatingacher Lostatd C

sal i ne f:I us rFQSU ons p(r)event ed ca h%s |nfgct| ons C(r)l%par ed to nornal

sal i ne. Wl‘\‘/br @alf@nﬂr@mbpsm -brePRak ez ol herkhyhaving 3ur.igceegpbintevad it ed

2?'02[' ntghy§lﬂ]fﬂem) g%ﬂ&%zxascla%g@gghggggﬁé ggsgmlf @f%é&%ed laﬂ;ﬁefi&ié%[l- fPatel

I scl osed successful . use o

| ow@dosé‘eﬁlﬁﬁr e i-Tior bpéleurnlmﬁlolagaw}su srcht REtermtHBHBEsi acF i pat i ent

Wity hepapbPi & IKHIGEGa st ONdaeyt Opebldss Dalkeli eBer8lg alilm Mubhédian,

13(4)(suppr H {HBJ- a\7\o 03/ 045466 PCT/ USSOZ/ 37878 2998 113197%) re ortead t hat

t he pre\?’éﬁlfii%ﬁ ‘bff %E’GF%rm"t‘%ﬁr}%@tleran‘Fe?aa‘E}éd’ﬁ Rf BBYF M- bLY athi B{Red

usi ng aRbLibzPLesObLAE agenhs: -hitMRINENg stibetappd | Batdean ©f tipPi eahting

di si nfectants such as chl orhexidine, use of silver-inpregnated

subcut aféélis cuffs (for 5 short-term CVCs), flushing of catheters with a

combi nati on @borahtietm GObI adszarnd anr,| udsmrom)oti as'agms (vamd co@idng of

catheters_w,th either an |se tic (chI g e and fan%/eioc];sul:hadl azi ne)

or Znti PHPLIBBT IO%géﬂtg %Cvfclﬁ"r}jf s iald ?%ﬁpcoﬁfu Srap

in the treatment of bacteremia associated with the use of a
subcutaneously implanted hemodialysis access device. Attached to

the device are two catheters that are implanted into the superior

vena cava or right atrium. An antibiotic/anticoagulant lock
25 therapy entailed the instillation of both an antibiotic and an
anticoagulant into the device. See also Schwartz et al., Journal

of Clinical Oncology., 8(9):1591-1597 (1990) and Kamal et al.,
JAMA, 265(18):2364-2368 (1991).
Wiernikowski et al., Am J. Pediatr Hematol Oncol. 13(2): 137-

30 140 (1991) disclosed that bacteriostatic saline f£flush solutions
prevented catheter infections compared to normal saline.

Vercalgne et al., Pharmacotherapy, 20: 394-9 (2000) evaluated

heparin plus antibiotics as a locking solution to prevent

infection. Patel et al., Thromb Hemost, 82: 1205-6 (1999)

35 disclosed successful use of low-dose r-hirudin for recurrent
dialysis catheter thrombosis in a patient with heparin-induced

thrombocytopenia. Darouiche et al., Nutrition, 13(4) (suppl): 26S-



Anti bacterial |ock solutions have been used to clean out 10 catheters. For
exanple, U S. Pat. No. 6,174,537 disclosed a catheter flush solution. See
al so Sodewmamn4ste al . Bl ood Purif. 19: 251-254 (2001) omCDIvSEEKTM and

TUBEXTM. He F| h Sol ut t
Henrlckgé)ﬁ &9&7 %%Olélnlh Lﬁ @ge‘lf?%%nf(zvgg(fﬁﬁ i3 )6?%%?1?31 on of

CVC r el akedtdd |mffectims cand lbé’ll’ aﬁhbévézi euenJ;hg Lﬂtﬁgmvammm adei o-
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per nane 20 acces Their Q besi es, i cli ar
thr(r)ginbos:ins and-i'ha Z%%a% ef%]loolcflgfl %hpggﬁsenﬁltt ose gcngbnlrtﬂal%gg i ooﬁfs,

heparin amslammﬁua@naldqd usad:nf—@hrpmqu:rcg t dpen t@QUl NTONL PERMTATHTM GVC

bet ween di gl on he r ey se 35:
130- 136 © ﬁ é/ 0‘§Stsrh gdt}f%% r%gg %%j}w%i n;&r}?l?rlhsegﬁgkg as%‘%oggﬁﬁgctl vat or
(rt-PA) swééa@mme()r oroantiepaidrebial gurenisn dmi hec QI INEONL P ERNBATPEEM C,\/C

bet ween heno ' SS L mRRe uti | i

al tepl ase pl %%@h%%?eﬁls?erjf?& %glr i nj ecP]lg%(gr@\lji @L%PS1 b CZl(t:e%a}oes no
preWent cagheweds of Rt epkamrBo Gén$4r aPagendips atckss 5@('-ZV|@J§C(1€$’A@) a

occl usi %aﬁhgﬁelb'fﬁlg%g%%lu@%nt 0 $Qr M, O@OQLrﬁa&L ogd gj ot%ﬁ;arm_g%?g&) vv'kt hi n

or at the ti CVAD cat heter are a common probl ock the
admi ni stlPat Péh 254 t IR ean tRIBECKENESS 367 mithes TYBEYes Hepazin DY of

CVADs begQok %%9989 (W Bt Ay onhoesi s, a6 Hbe-mstoncogpon ;35 eti okogy
(Haire et al., Thr . Haenost’, 72: 543-547 (1994); Rubin, J—d1n._
Oncol ., Oncob7p. 5_31% (119%@% 1278ki dROAP) al on JpreyeRtionon@d . CV§-rehaied 7
(19%5)) inkBcdOHy  Hahbe ethAbmbotSEPr devede N0 Q35045466 R NSA2E B8/ 8
performed a doubl e-blind, prospective, random zed trial of wurokinase
versus areEptiydieparpn) fivshyatlghietonal catheters proven radi ographically
to be occl udedoby-&lusmpCabbalier svcwekachr gat ek WutnTdnnpericakepl ase
or 10,000 U of  uroki nase that 5 was al | owed to dwell in the_ device for 2

hours. ACelQttd (RSTHPERt fihrs Seartip 488 PESt SPEECIUMSLY oSTh THore
cat het eatib@ts Wioki Rases(8990 Yeﬂi§118d598/aiep gs0.:0133a9ns Opf Septeateart 4,

;gg%qthe gﬁgﬁrﬂoz&? AéE(F%jégm |11§1:tL’£ tllo%ré’ FDAldegpr §ecthoenlthrorrbol ytic
thrombosis and inadequate Dblood £flow. To prevent those

complications, heparin is conventionally used for priming the
QUINTON PERMCATH™ CVC between dialysis sessions. Schenk et al.,
Amer. J. Kidney Diseases, 35: 130-136 (Jan. 2000) showed that

25 recombinant tissue-plasminogen activator (rt-PA) was superior to
heparin for priming the QUINTON PERMCATH™ CVC between hemodialysis
sessions. However, Schenk et al. utilized 2 mg of alteplase plus
SWFI (sterile water for injection, USP), which does not prevent
growth of bacteria.

30 Central venous access device (CVAD) occlusions or blockages
due to formation of a blood clot (thrombus) within or at the tip
of the CVAD catheter are a common problem that can block the
administration of therapies to patients. Estimates suggest that
25% of CVADs become occluded, with thrombosis as the most common

35 etiology (Haire et al., Thromb. Haemost, 72: 543-547 (1994);
Rubin, J. Clin. Oncol., 1: 572-573 (1983); Lokich et al., J. Clin.

Oncol., 3: 710~717 (1985)). In 1994, Haire et al., supra,



10 (alteplase) t-PA, for the restoration of function to CVADs, as assessed
by the ability to wi thdraw bl ood. CATHFLOTM ACTI VASE(r) t- PA is available
in a 2- ngwodBiogd4e6 pat i ent-use vial, is the only narketedPChrusobsisysi c
availabl e for this indication, and offers .nmedical professionals a viable
t r eat meRETOPTTTH fr ‘go"(%%‘ %?%ngorrptpm%‘f‘?‘btﬁv?hat TEAR T Hiefer 1i:i'%ft"’}slentc’écar e.
One Vi alrokitHFLSEMis t - A g0Risal Ngt2PR) nginof dgkfepdiaseal’/ 7 cagheters

L-arginine, 0.2 of  POLYSORBATE 80TM |sifie and phosphoric acid to
ad ust | PREVER TRQTaBEPRI ATl §or 2 T PRITs "Poert Ot ¢ o PHBr
mat er i alverthaneatasicutiah 22flgcaf heliesslasSeer L0r0@xdhplfe, urdrduasd tHat, J.

Cont.r ol _Rel ease : 81-295 998).. Gecqo et .al., Ann_Vasc. Sur 9:
1405145WE‘T932?°Weadﬁoi“\/&‘2)”&é%u§% é%eaggf“?“é? ol & RIS - T7REET (Si‘bgcéio. U.S.
Pat. NotrbBatl8&)txl6 ditsgllesed nesrogkdselectédn donbnarat | oashafers chiwdmt i ng
agent, antjcoagul ant, or_anti., th ic agent, with a non-glycopeptide
anti-m 8?8%%% &ad§§t°,viﬂ%% 28 % ﬁg te{ ?dg(%gél'i ne antibiotics, to coat a

medi cal devi G@ &edtenimen nhi b2@0catihetérsi Nfect iagw Rref exdredicbndiiat i ons

i ncl ude }, hoc in r th - pept.i ant, k= ai g#obi

toget hor Pt h EBFAC BT AT BrPA T T SEear | AOCEEa) Gt h ot n T agh.
phaldmacedel Femldse)accept abfe dileenesteySioPatef NomBi087, 268 VARl o | y

di scl osed s PfoALyaNLb: 16y A Al 306al, BdbAN AlrERR0UCARTASA -
anti-thronbotic agent, or a chelating agent to naintain the patency of

i ndwel | PAg imediveal alles/i Eesasdchoas sieat dreadisnamniasd origprevient Higy ¢mfect i ons
caused hy. pacterigl @AW 39ahRa68L NeLer $ni MNotwht Bst atdi nghd herfers

above-described contributions to the art, a need continues to exist for a
non- t oxiredierhoPriodessirmivd of V7R 03105068 PCT?USER/ 3PB782 CVAD

fi bysi n- Qgﬁt\_ﬁﬂi&l&% ¢hot scix oM. calNeleh Snt esHRC al lohd REWR! b ngaTwE@drcal
devi ces. ere is a further need for the prevention and the renoval_of
fibrin fréfMm seRtridevitc@sMIast catienifsFact érfa Have 2451 RdPRg Sit %9 tHat
favor stbekbtmpA fdobr idiulish cpar! i Shd aphosphouhBBEY: &f & haalnmentionrhe
present invention discloses solutions unique in their ability to nmeet the
above né8dEPPEHRTIERESIE hot- based on anti- coagul ation, anti-thrombotic, or
chel ating acti-vit ies andedo Beided Ntol vethdie useepiabnt ithipti eascilir which
gg[%?'oftc%%ﬂegeervse.' R 10 [esistange, I presgnt Lnvention solves the needs

281-295 (1998); Greco et al., Ann Vasc. Surg, 9: 140-145 (1995)

and Woodhouse et al., Biomaterials, 17: 75-77 (1996).

U.Ss. Pat. No. 5,688,516 disclosed use of selected
combinations of a chelating agent, anticoagulant, or anti-
25 thrombotic agent, with a non-glycopeptide anti-microbial agent,
such as the tetracycline antibiotics, to coat a medical device and
to inhibit catheter infection. Preferred combinations include
minocycline or another mnon-glycopeptide anti-microbial agent
together with EDTA, EGTA, DTPA, TTH, heparin, and/or hirudin in a
30 pharmaceutically acceptable diluent. U.S. Pat. No. 6,187,768
gimilarly disclosed wuse of an anti-microbial agent and an
anticoagulant, an anti-thrombotic agent, oxr a chelating agent to
maintain the patency of indwelling medical devices such as
catheters and for preventing infections caused by bacterial growth

35 in catheters.
Notwithstanding the above-described contributions to the art,

a need continues to exist for a non-toxic method for removal of



herein by using a plasm nogen activator in conjunction wth a disinfectant
used as a preservative, mainly an organic alcohol that serves in this
capaci ty.wole/osmsal ti ng conposition not only has fi bri NoPETISoABISTYi ty,

but als rev nt s n_growt ci al in ted cat Iers and
has pasgé g’%ﬁ“ﬁﬁa%r%‘%? ‘I‘ﬂ% \%Lerﬁ{“l on |§%§]§SCI asﬁ)‘gala peci FT¢al 1V, i n one
aspect tnlaelcan eaemcasnvemlﬂe@a peowi destlaerc ompssifdrorthes efralrefioror @mﬁ/al of
fiorin- bednd biood & ofis,fLom &, CAlNet Rl 6QIPr Le! 0. ML, Bersa

fibrinolyti cal TV eftective anbunt pl-asni nogeh acti vator, 20

preser vatndedlgy saftfactthae mmstmtkald)am éibosh atirc p@rgéﬂlill:ar aI cohol ,

V\/nerel ngthe. ¢ Sl Ry §ohot conprise a chelating agent. In another
aspect gm—M mul ti-conpartment package conprising a
conpart nent Gbeprirsisegta ihivbnthot ytiealdses 280 bffiepsi warigmsunit ofhelr

pl asm it A LyatQLe nEOTRBLLMGIACO MR ShNG. AR GOIIA NGt -
preservative f ecti ve anount a bacteriostatic organic al cohol,

wher ei ncnegulmtrlqmmmrttln’éhromml sas chediasiagi pgtbgedrites and idestrafct i ons
for mx ntents art t [ hget&B4d ting
m xt ur eaggo%ggrgﬁ%vg&% brin- %@1 doctgiggod %ﬁtﬁhﬁgrﬁ‘ﬁ&%&?hg‘?ﬁ ?ﬁgt cont ai ns
sucl bl sedietanaee. | n Bhet rurseher iaysaciont kelvavedbromasrsvishes Rt ti -
Comartﬁeeglﬂa%@%lml S £ B SRIP A LRAL o CONRY | SiiGcioBh alaut, .1 to
10 ng/ L of native-sequence t-PA or tenecteplase and a 35 conpart nent
conpri sfAginkeerantortsiti Ay abORCSErBative. 2981 ) aBf OTBRMLY| 24F ol |

i sopropangk, s&f &t hﬁp%hlsw@gbgwt ei tHel rLIRELY B EARREL SESE dohel ating
agent, and instructions for 03/045466 PCT/ US02/37878 mi xi ng the

cont ent §26f %%n@éwﬁé?tr?@ﬁf-‘él%}ﬁd PEE RYR) PREVERES uPRFRPSH xFHTER 0

remgve tipebfaPorng kheedes!Rknet£o8) ancabbebssddaisrcopimidigissuch bl ood
clots. The preferred anount of benzyl al coho] referred al cohol

a
herein, is aB86t iBVERLioR 16, aqflairigdge ﬁﬂﬂcﬁfé:aﬂgﬁadjé? N GECBF T tI'fbeout 0.5
to 1. 2(Vq>@é§e1@tﬂoﬂgbei1@1cbrnhpbdﬂhd@sCra’)beoﬁﬂswﬂtﬂlohutuseﬁﬁlesﬁdte Sdnakialli toF and
function of t he 1P| asml (9 act i vﬁat or. glﬁvant %%e of these %I cohols is
that thépPgeRmRA M %ad e aftPbf otie™ r%3|c§'t E8* TO™PATEMY i I"PPGf t Her
enmbodi rmzmbrlﬁdsmyttnmaanyl alﬁf@dsmmedesnoantneﬁhadpﬂamimm rg tiibréomn- bowhd

leﬂP Cgpt5r££é¥ga 1ve het fecplve amount of a bacteriostatic organic

alcohol, wherein the composition does not comprise a chelating
agent.
In another aspect the invention provides a multi-compartment
package comprising a compartment comprising a fibrinolytically
25 effective amount of a plasminogen activator, a compartment
comprising water containing a preservatively effective amount of a
bacteriostatic organic alcohol, wherein neither compartment
comprises a chelating agent, and instructions for mixing the
contents of both compartments and for using the resulting mixture
30 to remove fibrin-bound blood clots from a catheter that contains
such blood clots.
In vyet another aspect, the invention provides a multi-
compartment package comprising a compartment comprising from about
0.1 to 10 mg/mL of native-sequence t-PA or tenecteplase and a
35 compartment comprising water containing about 0.5 to 1.2% (v/v) of
benzyl alcohol, isopropanol, or ethanol, wherein neither

compartment comprises a chelating agent, and instructions for



contai ns such blood clots conprising contacting the catheter with the
above conposition for at |east about 5 days. In a yet further enbodi nent,

t he i nverwDoa/opi466/i des a 15 catheter coated with the aboweTiuternsisis ed
conposi tion. Brief Descri t|o t.he Drawi ngs Figure 1_shows.reduced SEC
chr omat JGFaRE dPS eEBﬂETril Ut é’% {)OtkPAC()Tpﬁﬁtf’ﬁ?_nRﬁ t ﬁma °F BREI™4n

after 14«e@layslx£5 sligcage aio IFéfiov@ gflla)ssn\/b@hmi 200bat a¢1cetd Désaui pt i on of
t he Preferé Ent%logl ments, Defi 2‘[% 1 used herein, "catheter" refers to
a medi c&PEAEET TN ARPRFTYS iFdt PLTS d: SF>pl astic polyners such as, for
exanpl e, polmear @ﬁ:‘hﬁ@ﬁ;edﬂ arhaaane ,ofobenther akcm’mlpolayrm:@feﬁr@edt ehl-accmcrlpose of
25 livering nedi t erayag]vm hdravmn o t Sf
rep?sgse\r%’t % 1] é:tg5 “of E| nd\?vel I |%n y° r(iLlngaI (gv?%eeg%ﬁoggl%ga%%geé uri nary
cat het era,boatvatscsm ao catset ereSLB:rhuaB & CVEnbibat pecikpher aroivhhr dwenous
cat hEt er an art rl allll%at glelg.erﬂn(?&) I;l.’la%t%e%ﬁ'le %?&Qxﬁlfggen a%‘é@@at%%nz %} het er
a henodi aIeyS| 5 ca aheter an 36 i cal cat heter er cut aneous

non- t unreivedtadid icondesat aktarqls ascohdeditamndel edtcéfm¢ alo wahdlokotsiat het er
and a subcutgne us central venous port, and the like. "Vascul ar catheter™
is used N6rérfi to describe a catheter invol vi ng the vascul ar system and

i ncliudes per ifphex alstdal hefuerther3tenpdi@uds, [theg- iwrantdehf arogedieesy
shor -t g, BOB; CULL M, dEVIGE3; mIfd”BELQQ&aQi&Qoffo?n LGS nei s e the
sanme as’ Central venous access devices , include peripherally 9 WO
03/ 045486nPEit4JSONIB 28R4 iclobrt edmerimting] centhetrs T Cethebris)witdkt er nal
cuffed i t u and subcut aneously
tunnel e %%cgﬁﬁ\ét ed}grgoﬁg%%?aif&y&g %Ié—léDsjt c%%{&ﬁgtgpgélﬁ%nd ports. The preferred
cat het ers herf®i naar¥etan ﬁw&w@m i fgPcdReter tip s dEHeREL op C\Peovibﬁi%? erfably a
cufied tdé@ﬂ@kéﬁ Ofeeadywper i pherdlovel MdAMERAUSsAthal@Ln.an arteri al
catheter, a Swan-Ganz catheter, a_henodi alysis catheter, an unbili cal

cat heterBr-‘hﬁ’fn’A‘T‘ﬁ"‘f1‘f’§’r"r't3f=’ﬂ“|¢°fn‘ﬁ'ﬂ‘ia {DFSHEPLER sil i cone cat heter, or a subcutaneous

central venous uperi.sHwio REEEEHTERt icBromdfdfiamms oat bet@istaktudeerit oneal
10 cat heter. gdl tionall referred are an |ntraveno s cat one that

i s fabrifPat'dd™® (Bm % B FHE c AN pof3irdElanatoeT sf f | Coffe,© egoﬁa%sactul ar

cat hetersyoc in glass vials.

20 Detailed Description of the Preferred Embodiments

Definitions

As used herein, Zcatheter” refers to a medical device
generally constructed of plastic polymers such as, for example,
polyurethane, silicone, or other such polymers for the purpose of

25 delivering medical therapy and withdrawing blood. Such catheters
represent a wide variety of indwelling medical devices such as a
urinary catheter, a vascular catheter such as a CVC or a
peripheral intravenous catheter, an arterial catheter, a tracheal
catheter, a Swan-Ganz catheter, a hemodialysis catheter, an

30 umbilical catheter, a percutaneous non-tunneled silicone catheter,
a cuffed tunneled central wvenous catheter, and a subcutaneous
central venous port, and the like.

“Vascular catheter” is used herein to describe a catheter

involving the vascular system and includes peripheral catheters

35 and CVCs, long-term cuffed devices, short-term, non-cuffed
devices, and implantable ports. CVCs, which are the same as
central venous access devices (CVAaDs), include peripherally



As used herein, "preparation” or "conposition" refers to a conposition,
solution, formulation, or the like that is an 15 adm xture of the
i ngredi enve i3@ts4b@©rth. As used herein, the terns "contact pPCT/uUsonsmcs i ng, "

and the, |ike mean exposure to a engt, b S scoatlng,
i ncubat FAGTT T, Ceﬁﬁﬁaﬁ)e?ﬁﬁhm’fiﬁt "{P%%%oﬁﬁéaéy %terngg ﬁ%%g %er%Ylncesr efer to
20 di pphafycsRdd Ngathdtedts, ngnomnmlimrelieﬁpraghaeuhgu’eammdmwertnmrtdiedt he

conposition herei cterigstatic_organic al cohol” neans
an or gSﬁF%eiée?rcsdhg‘Fm‘?%aa’tLinéLs ?gSLI At eéat%anf useéd as%?:'i preservative, and not
cl assifi ed aghan pamfehxreﬂl Ca’dﬁeﬂe’rsa s ofreantn biiotivel1 2% Disthdtect ant S,

whi ch are cheni cal hat t. or Ni.Cro a din
Bas?c afd“t i Sal ar%aco o%'l, Bt ﬁu%%cfdtl%%n 36% IHV%rSrzctl %Srggﬁéﬁ%

Chenot hénapewtriasDragbet @hapirerar dial saehétaamows S&mnl @PoFobREetgent s -
Di si nf egt ”etm%dla‘f‘”t' segg |% and ﬁ§t %EnbL éa& Pras eecre\_ltatl%leieg?gtgj&mscal S

used to° 30" Prevént T cro *dpofl age o preparations Sinfectants are
used asnpnesemsliedy ed 1t cope evaritettdie overgrowdutehebast eentrahdvetansgi i n

phar mcg%&tca' INES a%@%wﬁsed They Jrugh, %ff Egeﬁée@r i B pgeissmwgeaqr owt h

of m croorgani sns fo confamnate t and nust have sufficient
solldbi | reyhaper st @@dhti%dldyr ereifardsd autd wa, insrpeendms eahbehes MEE cal

Toxi col od ¢ 2nd Egax(ljc%.%za Frc%?cz%'Q{brﬁeﬁlc%e%fﬁl&th@g@m)@r s§]?1ccﬁﬂ=;| sgptics

and Di sinfectants. es of such organic ‘al cohol preservatives include
et hanol a Vé@CWbIOEﬁQh@Z@G PCT/ US02/ 37878 i sopropanol, and benzyl al cohol,

whi ch are pretersed B@h@m \éwébarta%%wf 8l-CoRBk B9 NG DSte R8T @b ad.
Benzyl alcoho which is rophobi c, can disrupt cell walls and nenbranes

of MM cFeTPgaH;iNnTs, é@Ha‘%JtﬂIb plféﬂ-’@}lh%tloéhd PRacthvatid enzyhes. & an

" Bagt er bagt athte WRt 6he f At AL LOBe: GortBWI " refers to a m Xture of
wat er and varying amounts of benzyl al cohol and water wth no oth

i ngredi ents &§ #EPANEBETHY™t hehenFEEEs St atESctphar FARDPRF B UsPnd eused

herein, 1igbtenkbke WRL&IuAOrEd N esddfmt, Oby" SWEl mehfis, 16ush eas | ecxwiey, al one
WIthOUt any_ot her |ngred| ent. As used herein, "nor mal saline" or "NS' is a
i xt ur e 1BFURRTEIY ®Fth an appropriate amount (such as 0.9% (w v)) of sodi um
chl oride, w tthen@eghfiercddgr.edi@ited, " etc., as used herein, refer to

20 dipping, soaking, treating, and/or impregnating a catheter with
the composition herein.

As used herein, “bacteriostatic organic alcohol” means an
organic alcohol that is a disinfectant used as a preservative, and
not classified as an antibiotic or in a class of antibiotic.

25 Disinfectants, which are chemicals that inhibit or kill

microorganisms, are defined in Basic and Clinical Pharmacology,

8th edition (2001), Section VII. Chemotherapeutic Drugs. Chapter

50. Miscellaneous Antimicrobial Agents - Disinfectants,
Antiseptics, and Sterilants. Preservatives are chemicals used to
30 prevent microbial spoilage of preparations. Disinfectants are

used as preservatives to prevent the overgrowth of bacteria and
fungi in pharmaceutical preparations. They must be effective in |
preventing growth of microorganisms likely to contaminate them,
and must have sufficient solubility and stability to remain

35 active, as per Ellenhorn's Medical Toxicology 2nd E4d (1997},

Section IV. Chemicals. Chapter 57. Antiseptics and Disinfectants.

Examples of such organic alcohol preservatives include ethanol,

10



As used herein, "bacteriostatic normal saline” or. "BNS'" 15 refers to
sterile water with an appropriate anount (such as 0.9% (wv)) of sodium
chl ori de wod3miidse an appr opr i ate anount (i , one that iPS?TgIrses/aﬂsvmti vel y
effective) of a hacterj stat or a oho such as .b al cohé)l
W t hout LERGTORT S rorerRarL AT HETERACE het T e PR RogEh
acti vat (bénzﬁEaESCGho]ZObéirm’ |mltytpr@felmgdie- orBeghaybl elcdn]arbh, pliaism nogen
acti vat i.ncl.udi ng ur| n | asm nogen actlvator n native or varjiant
form t‘Q‘P’ssu%h(ﬁ? “asni n6§en a%tlﬁs t%or mgjg nalive fof rr#su%“laosaﬁﬁl VASE(T)
al t epl aseCte&@gmlsm vaenaniref pratea.mh, andr 1ﬁa\ct§xﬁtt@pleasmes RETAVASE(r) ;

Centoocor, Inq nd. t ctepl a t- PA V@Il ant 5“ 9 T103
NLL70,  Ko96A PREOTA FOTUARIGOR: atar| 167 s ok T Do 4
Genent emh'wctum oan‘da’d@scamdaea,ryﬁng exawpt e, of rioeruys apgbhoNoand, t@d@eJOZQ)
as el |5, ur oli NASE( €10y, ARBOI NASE(5) £, ADDRLL) 1y WNLEN IRY BEa@
|vg ¥ uro at_has the

naturaIIy occurring nat ecul e or a varian I'nase f
functi oﬁhGMaccmetlra noPtic in 30 dissolving clots in the bl ood and

preventing agd remByigCLRDI b BorsAelrabl veort hoyobasglnogen. aptivator is

nati ve- sequence t brinol'ytic t-PA variant, native-sequence
ur okl nasteerbte avat‘rqrblaﬂnoethélou#oknﬂas@araﬂnan@dlw -e preferably, the

pl asm nogen A@C{15¥at19érél§1 naﬁ&f&%ﬁ%‘&‘i@ﬁée &z P‘%S”algl erhﬂ&luwel Sftwg)@ér
variant, or 35 native- sequence uroki nase. Still nore preferably, the

pl asmi n@’géh et | pmePrigtaatanpenseqluenee tasPAloPa fW/b’r)l)nolo?tléO@lm

variant «n1Stidd TRe phelberabliigriieed LA variant is tenecteplase or 11 WO
03/ 045466 PCI/ US02/ 37878 rete Fase Most preferably the plasninogen

activator is?fatieRd degaehce PAPASHIOT Gt epPER®. ASLiR®d Rerel

“chgl at iRgeagent” sPBANS: afhReeRt tHSad hgbrogheltal IngunsU¢hua@s as 0. 9%
et hyl enedi am netetraacetic_acid (EDTA), DVBSA, 5 deferoxam ne, dinercaprol,

zi nc citivave) TR GP‘FR}RSCE]T‘MJ(Jaiecﬁriﬂat"él%’al?ﬂ UTRRIFBIFARE? ) 29 Ronb n&ti on of

b: S rrult hgaad t(ﬁ%t rag eprei@tmr?(ﬁ:lbéﬁ{]n @Eﬁel\ci&:i\l@ﬁl) Wﬁﬁf, aObagtédranatec d%%ac;ﬂ%%we .
gl yco LS- et a- am noet hy t her ' LN -tetraacetic_aci an
di et hylaéﬁ@fl?]r aSie aﬁeﬁ?ﬁﬁ@etaﬁ(?oaé d"”(tljﬁ‘ﬂg,&) 2OR TR SPPRETESI T are 10 ot her

knovvn cheI at iasg Wtﬁer@ﬁ’l wetie asegdetal @sabld@idim ghtSiodicony nehinet hyl ene
tet e d| hydr.ochl orj de, and tho hat . chel at di val ent tal, cations
uch o5 T RPN P 7n S NOABEPOF CRAH Ty | RPBUPCERS | AUERTTBN The
present mntkeﬂimg)mmmavydesammgpnsattnmu;&efml nboive or variant form,
tissue plasminogen activator in a native form such as ACTIVASE®
alteplase t-PA or in variant form such as r-PA (reteplase;
RETAVASE®; Centocor, Inc.) and tenecteplase (a t-PA variant
25 designated T103N, N117Q, K296A, H297A,R298A,R299A available as
TNKASE™ brand from Genentech, Inc. and described, for example, in
U.S. Pat. No. 5,612,029), as well as urokinase (e.g., ABBOKINASE®;
Abbott), which may be a naturally occurring native molecule or a
variant of urokinase that has the function of a fibrinolytic in
30 dissolving clots in the blood and preventing and removing fibrin.
Preferably, the plasminogen activator is native-sequence t-PA, a
fibrinolytic t-PA wvariant, native-sequence urokinase, or a
fibrinolytic urckinase variant. More preferably, the plasminogen
activator is native-sequence t-PA, a fibrinolytic t-PA variant, or
35 native-sequence urokinase. Still more preferably, the plasminogen
activator is native-sequence t-PA or a fibrinolytic t-PA wvariant.

still more preferably, the t-PA variant is tenecteplase or

11



15 renoval of fibrin-bound blood clots froma catheter conprising water, a
fibrinolytically effective anount of a plasm nogen activator, and a
pr eser vatwoaByp43hé ect i ve anount of a bacteriostatic orgamca/isorsises. The
conposi tion does not cont ai chel ati agent . 20 The water preferably
cont ai n§ ettﬁgg%%eci er 9%t &% ecp‘?ﬁag’&ﬁi %Leapggﬁ%%?goenbeabﬁtﬁvﬁtf’ h. lsrhg?tél‘éer e
gener al |ggqhette thHras oof tehddtemtiaset hat are used to dilute or reconstitute
drugs: BWFI, SWFI, BNS, .and NS..The present, invention include n t hose
that are badferisEst atier ni’.e.c,ﬁeé?lﬁnggn%geé%s. ragjﬁer%rbl ?/?el%%eus\’sﬁa e%ré/r25
cont ai nichglehingl cobhdl as baoybricdbai netatategicebde ianjidct(EDHA DS PMSA,
bacteriost.atic normal..saline. The pH of..t co (! repn_k e
apprsgpr%;etfgr?}éarmlrﬁ'oldolénleggﬁpﬁcéle’. yrf)cf c%ﬁr%?cet'he% gg%%%??ﬁgn?%rcg%?%ﬁ)on of
the presértunnvehe¢larmnii,| | dhaveorbipiHtiont hefr afijemothf r elaboutr8te.o 30 7,
preferabl y.fr ut to 6.5 and,, . ef er m t.4.5 to
6.5. Th%%&ﬁ}%g%}}%%%h vmg?(?mr{rgerrr‘ral f)€ geetlg?%gap%)hysi_o (%lgll%{; pgﬁ%%g? l?1lescessary,
the pH céetbexmidjassted bpthediiNidoatl Nacterradssde, aéh adE@THi nevd aci d,
for oxaml e INdiaohligl] BefClfee e QM GLABLY. JARC LHRL thileidlfause 35
aci dosi's, such as, for exanple, acetic, malic, or lactic acid. Qher
met Hbds dtderabiparst idhglenengHhodrs | parwebl tdroselegptskialciun dipeddyn, can
al so beotglmlcﬂyf&e 12 V0, 0y @%&ﬁ@&’ﬁiﬁ%@&é?ﬁ%ﬁa Anbest e Woglhere the

P

anmount ~ pl'asm nogen activator in e conposition is fibrinolytically
ef f ect i vV veaanthargdare cat bens evaipbe, Chy Man ¥t roe At dysi s assays, such as

those descri hgdekNeodt REAENAAR! &St HHRViTHeeh LI N. 5 The preservatively
effective a Of _al conhol _can_be eterm ned, for exanple, eg‘ypt he
&

anti - ni cr obi dheefPrRYIFendBEcteisin  BEPVIAGE hai CPROSEEAAPI e Bl onfor

Preferallanothe 3rpunthr9h-bohRsNbNogencastd vaten kS ddtatakoondrisigy 10
nmg/ mL and the preservatively effective anount of organic al.cohgl is

pref er abiaFeto 3 orh dBHOLBEECA YL, STFEGH S MBRERpr ePBr ol PloFRErogen
fibrinoladiicatdy, ef bagti ve ampuatr-eitiplasn negeitwicid vakasudts f66m about
0.3 to %ag}%/m, still nore

.preferahly fromabout, 0.5 tp 4 /L, and nost
prefera £FO Eoat Ofgﬁﬂl‘g ?rjg?‘?ﬁ_oa'ThghﬁoFSmpﬁ?Jetfje?nr e‘%’eﬁrrﬁlggt C8FEBTYani ¢
al cohol 4 shbremmpeuiend.8 to 1.1% 15 (v/v).

20 The water preferably contains the bacteriostatic organic

alcohol to begin with. There are generally four types of diluents

that are used to dilute or reconstitute drugs: BWFI, SWFI, BNS,

and NS. The present invention includes only those that are
bacteriostatic, i1.e., BWFI and BNS. Preferably, the water
25 containing the alcohol is bacteriostatic water for injection or is

bacteriostatic normal saline.

The pH of the composition herein must be appropriate for
biological wuse. Typically, the composition or solution of the
present invention will have a pH in the range of from about 3 to

30 7, preferably from about 3.5 to 6.5 and, most preferably from
about 4.5 to 6.5. The composition will normally be at a
physiological pH. If necessary, the pH can be adjusted by
additional acid or base, such as a mineral acid, for example,
hydrochloric acid, oxr, preferably, one that will not cause

35 acidosis, such as, for example, acetic, malic, or lactic acid.
Other methods for adjusting the pH, familiar to those of skill in

the art, can also be employed.
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The conposition of the invention is preferably exposed to conditions that
substantially render any m croorgani sns therein non-viable and packaged in
a seal ed wegsmhssecuch as a syringe, a septum cl osed vi al pcarusansmmpoul e
that is substanti al %%r glsigt ant 20 to ssage of m ctrlgforgams
Preferably, h&®8bat®d " VE5RET "Rk % RAGUsPIsE THe FiriEht S ot i on

t hat i scsupbstient tie mebfmmmﬁzaaathEEfedﬂm&h maocetbaredo:E@r paszt i cul ar
appl i cations, a .bul referred that cont tain i cient
amount  SFFRESsdiX tllnoﬁlfﬁoaclsn%grtgglrgm?fsa w §’Iu|c%uo?s f%lggcrjs' T vidual

cat het ethk| Bsdmyplreac edoysded Ata:retthod for flushing an |ntravenous cat het er

i nclsudes pl’%\{ll di ngeanrvag1 g soﬁj t?LQ,eas sel forg aa %\égoandﬁ%gntkaectl ng

t he cat het er "Wt h®ST¢ n for ["'east about ours nmet hod
i ncl udesetelhinmgl.a ﬂdmleetamlahdl |lmg dew | ;i priekebibl yeﬁemlwnémetesw th an

al i auot ol he, 30l Wi QSUELLGLEN 0,861 1 O B Brcisahliet et fLallupr agedur e

The preferred anbuiit for t procedure i's gen out one to
t hree nbllbehitegen Fbeivamoactisi (inrem tdemtat @ dchas tHe Slyr’lrﬂmg@ntio thee

target h@ Eé:‘!@éxg:gtieﬁke e%%ﬁt?{x% 511? ntl 9&1&1'5 g%rfl'cu%*lic'a @”qs %%@é?éﬁys the

solution into cat heter, ereby conpleting t procedure. The
metlfod Hermi n akeyptbe LiSed t® rén%%e dr\féekl St ngM@rQ)odpref%tas]ﬂaft vithaal |y

any t un@?%7B%ééfyﬂ{ryali@gee%@@%eraﬁtgunésopaﬂfasﬁano&éj VQ&%’a@é?%@@ from

PCT/ US02 cat heter mai ntenance or flushing reginmen, the cat het er
nmost pebPeraBly ke Pompénk | ustidld it tdrefesrpbsi fTOh Hequdi rP oo 4

exanpl e, OREe AnUeeKsr OBCEFEVALY, 4rAGY SabANCEL CYETY ZnJRYS, ORLE Aordlay
(about every 24 hours), tw ce a day, every four hours or as 5 needed

accor di Pgeferped | BRPUHeeds, CAg WU dlBehahowh E£5°Ph&PoRki 10-8d % akt}¥ i oner .
Thescat hgtygs-fl ushing regimen may sinply constitute once every time that
the catheter is changed. In a preferred aspect of the nmethod, the cat het er
is to be fludked rEPesitiayueht FYeat WERFIMbULS| REEFFEIRIY FPHRE ©

conposi kot ieiLi Bhat Oshbéhiaughit e micked Hfy thisdorveni s&nn apptéas to
i ntroducing ,the conposition_into cathe%(ﬁrs th t are alread¥ i n place,
those SRPIVEEPISH e PACKAGRT 1Bndersth coﬁtlﬁlﬁ*t PFRg®orY 9'nd* t he
cat het egeputisi deoddae vhady it antmpmrq)oﬁdatu QB eabspaevienllyt kesigeposi tion
of fOi brin on such surfa%e afcter its, slmg a£p aft g and 5 fsedi’ S|teslfor
bacter i &° BRSSPMfs OTt HE CEGPF TR St ERrY, %h a8 fenmdai At ysi s
CathetGESntaﬂﬂsb&npaEi@ﬂﬁieﬂfb@he flush solution that is sufficient to
perform one catheter flush procedure. For particular
applications, a bulk vessel may be preferred that contains a
sufficient amount of the solution to dispense multiple aliguots
25 for individual catheter flush procedures.

A method for flushing an intravenous catheter includes
providing an admixed solution as set forth above and contacting
the catheter with such solution for at least about two hours. The
method includes filling a fluid-handling device, preferably a

30 syringe, with an aligquot of the solution sufficient to perform a
catheter flush procedure. The preferred amount for the flush
procedure 1is generally about one to three milliliters. The
practitioner then attaches the syringe to the target intravascular
catheter that regquires flushing and administers the solution into

35 the catheter, thereby completing the flush procedure.

The method herein may be used to remove preexisting blood

clots at virtually any tunneled or untunneled catheter. As part of
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t he conposition herein. The catheter can be treated with a conposition
initially and then, after insertion, subjected to repeated periodic

f I ushi ng. wd®3Bawté cul ar exenpl ary catheters that may be preparsezi3mng
coated with the conpositions of t resent invention are chded in the
above | PstS2iiftERe RORERGRBL K5d ﬁi’gghﬁpgsrﬁ%ﬁ?ﬁ 9 v‘a?@} Fat®F=t and

al cohol paegepsiesLentisi taMpEntfIusted thah diei bommmlmahl d'ngrelllﬁ t hi» r eat ed

article, has_effective 25kf|br|no tlca reservatlvea |V|tncelna
speci fi C<BIBLT MRS @ PRE* calHist 5 ¥4 %ﬁéyjur"&tcﬁaﬁ‘é of i PrEond Fathet er
(or onedemdeabbtonmesery | 24 halngrer &)Nlt:bata ,begaryr éatedhavirtsh o4 .aes

di pped or a a treat nent .sol utjon as set .forth above. Th surface
of the @5??@‘? rac&oragﬁl St PR BSPheed® f‘ov‘foﬁl:edeobnepogP?l on Po(rat}éeo a
peri od @klﬂ.ﬂ.m @uaétmmnerto afhowca tleefaor-fAtiebimof ragfmdmm rory eumlwng of
t he conp05| on_the exposed. sur t he e.; quird, the
conposi ti 8ﬁ n? e-al Fov@é t(l)m%rglﬁgﬁ t%‘e ESiT: ac’g 5F A%a%a%% ce so as to
form a fbirkferdde mmunt obf thdﬂene(t@miosthe oretferteirnis nfededluphed angz het er

35 will be SUff:nyaﬁ Nt to_fill iinttér§v %1‘@%\9 ggg meorélttggxs q{efef ;henodi al ysi s

cat het ers q‘tly dve Tht éf na umes in range of from about 0.1
to 10 niL. Su@htquas;ﬂtllth@snewﬂdd oef thilg WWOASAﬁBlMT/QQSGZFWW@n%ourse,
vary W ot Re.Leootloanddl a 0L thect UbLnaiotabheindayles, wlLh.
inter alta, unctlono eS|zeo the 1ndividual patient. If

fibrin- l&bmhéle@I bodtled ot a\rlélbenﬂgrﬁf@m/é@af&r eanbacHiigetoaT costipe e het er
may be %g%égé@d chbdé haaéowal of; BET €hD f8hodki t1 SRSt bty days

preferab out present invention in still another

aspect @lee\?ﬁel'esom <kft fl]elrlrpa‘elka@@h IWW%WW it artrt o pikage

CONPY | S€S3fceCOBt LHer s fBaANS, 13WER1 aSgaowaPardipNt aldhzed sgyridnge, dhat 10
corrpr|ses at | east two separate corrpartnent nmeans. One coO artnent or

cont ai nERChEERLS cofPrl sas Beredialashyt iceabrleref f 63%i b8 BRBHRAGE Y

pl asni negen @&tdoLat9bnSuidtas .t - PAhe andithBer seG@NdpEORL-ALNGH FREAS LI
conpar tment conprises water containing a preservatively effective amunt
of a bacCBPPBYEMY c 1Bibdmt & 18741 doR8l . HESH t AR O8moSiRIice T eInei her

conpar t reptacOAd:Se3ia Thedialyd.ng agent. The package al so contains
| nstpuctions Lor, M xing Lhe, cont entp of, bof, corpart fents and Lor ysi ng
t he?
coated with the compositions of the present invention are provided
in the above 1list. In the coating method the plasminogen
activator, water, and alcohol are present in amounts such that
their combination, in the treated article, has effective
25 fibrinolytic and preservative activity. In a specific embodiment,
the catheter is a polyurethane or silicone catheter (or one made
from similar polymers) that has been treated with (i.e., dipped or
soaked in) a treatment solution as set forth above. The surface
of the catheter of interest is then exposed to the composition for
30 a period of time sufficient to allow the formation of a film or
coating of the composition on the exposed surface of the device.
As a liguid, the composition would be allowed to dry on the
surface of the device so as to form a film.
The amount of the composition herein injected into a catheter
35 will be sufficient to £ill it. Such devices, when they are
hemodialysis catheters, typically have internal volumes in the

range of from about 0.1 to 10 mL. Such quantities will, of
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resulting mxture to renove fibrin-bound blood clots froma catheter that
contains such blood clots. The t-PA may be a 20 |yophilized powder that in
dry powdewofoamdse t hen reconstituted when m xed with thecwatsez/318es provi de

a solution suitable for use. _The kit . additional l.y incl.ude nt ai ner
that isCSgUEEFri EFTY nBATR Hi@pt &9ty ?%%2%{%“% e ct ntté%et st"g?lntgheoaft \?\tgje
conpart meRtse, wWhe-Hackage hkdriel ncaaybbeaa ftkhtticmhes®i theasivec onfparterent i s
a 25 separate_cantainer such as a vial or anpoule, or the package may be a
mul ti - cORPAYtHEHt P80FFRGe. Various features and aspects of the present

i nvention areaf Efibtisttatied blstdierldus the lsxianplesovrddtffal konatMiide t hese

exanpl es. are esented tq show.on kil.led in th Lt._h to. 3 per.at e
vvitﬁn tstﬁ“é? sccagliﬁgg%Jf t'Re %r?ve%?rft(?ﬁ,%e héﬂﬁtglr ethr?otsol rﬁ%éﬁaegj\griegna%f vva(@ai—:lyt to
serve aseaski abdwat Bodaupprotdfersbbpealofutt lhetoi hvertvison. The di scl osure of

all citations,herein is .expr ly. _incor her ej + 15 WO
03/ 045466 P PﬁsB’é?%%‘%sm"p&E%%Eéri q&ﬁ%ﬁ?iﬂﬁ%ﬁ)g%u“—‘m%%"(’%‘g% ﬁé%s
per f or med amcliieser i bda beleovertwddvahuat he hbit anti pArkrobi apmprisser t4 es of
2 Mol M QL AGILVASREEL - Bacihels S { ecoligldhlad.] loyr10bS, sanple did

not meet the requirenent the USP anti-microbral effectiveness test. USP
Ant 10 M croobirasesf fect | Veress Test Jeparatest cogpaseeento evdngat e t H&e

efficac eryati I f atj 0 ASSess-itfe LantLiRsi c
anti-m %rog%ﬁgfﬁgrﬁ% é)\c'[t?i vcl\él(:a;a(% egn Ig%ﬁgve %O%g?g%iieéént ot sl degcri bel in USP

24, "M cidbroloyiawunTestsA( Blpspingasnc pebight & forti wenésSATedrd rigie pages

1809- 18]5%'coﬁ‘d é@{t%.ri. ,@Lfsméggs N Q{OHEQBL]thCC%@rIBQS %éﬁ%ﬁtaiﬂ% 8 used
were Escherichia coli, ATCC 8739 15 Pseudonpbnas aerugi nosa, ATCC 9027,

St aphy| Greseus Hvedds, SATECt1653Gnafdi @4 aPbi PAREST ISREGT10232TIaff

Aspegy gi lalllé%h_gi geras AkCE +48408mp i tVBdi ane SURR ic88pa ARt Rpedsi prent
were: Trypticase soy agar (TSA) 20 Sabouraud dextrose agar (.SDA) Phosphat e
buf f er eFhSARFHRY ( PESPE - st efPPe, PHHEPe2 alsy 200 e e 188EMCTORFCal % ubes

mixing the contents of both compartments and for wusing the
resulting mixture to remove fibrin-bound blood clots from a
catheter that contains such blood clots. The t-PA may be a

20 lyophilized powder that in dry powder form is then reconstituted
when mixed with the water to provide a solution suitable for use.
The kit may additionally include a container that is a carrier
means adapted to receive the contents of the two compartments.
The package herein may be a kit, wherein each compartment is a

25 separate container such as a wvial or ampoule, or the package may
be a multi-compartment syringe.

Various features and aspects of the present invention are
illustrated further in the examples that follow. While these
examples are presented to show one skilled in the art how to

30 operate within the scope of the invention, they are not intended
in any way to serve as a limitation wupon the scope of the
invention. The disclosure of all citations herein is expressly

incorporated herein by reference.
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Sterile swabs and serol ogi cal pipettes Spectrophotoneter 25 Col ony
counter, Quebec or equivalent Incubators at 2-8C, 22.5 + 2.5C, and 32.5 +
2.5C B. Wwoaceduse 1. Preparation of inoculum Each organiPEMsugpmnsi on was
prepared to achieve an 30 apprgm ﬁtg ?gncent rtatl gn of 1 x 108
colony-formng units (CFU)/n. % bes containing 10 nL of
sanpl e \ms\maﬂpcul at ed with 0.05 nL of its correspondi ng chall enge

or gani sm I i_nitial congentr. t|o from betwe

CFU nL and 1%\[/]? éﬁ@@/ rﬁ_ergf’rf“ﬁg &st %Srcep%r at :}oon “The i AV |%1]t po%l?ﬁ ation
of wvi ab|aﬁt35mﬁ)d§gtﬂ:ma§ﬂ5prdsp£ﬁﬂhest est pﬁem@r/mm ot WASTCHASED attedAbaseeh on t he
concentration of th snms N _each he st.andar.di.zed y the
PoursePI &CENBEhoy-© hjins 't_Lhod lebssasggl 96 (tim&crotbl ot otgltéla Ile%%g%\%%%%'?045466
PCT/ USO2/£3%8&8use eaoiml—querQMadoarﬁEetheverwﬁserteet organisms in a test

sanpl e. Uggemggsﬁ E%%laf é@ﬁedd %ggsy.i.ﬂ Sterile saline and pipetted onto a
sterile utrient nmedia) is poured into
the Petri di shigndestxed wiech tohevsanpte ieimj dfif¢ obey edff 52 atregesvantiee di zed
t enperatyre_an IS t l.ds I t ut the
agar - nglt jusgoongf%tl-ggur gge@ Kypépsr%ogl rriéltq% 01'}11:%3”%?@ Jgggnpn},ﬁg\%ggggg%l ed
inta talSFbthLQYt ofiniamoadtaved ingrediget as étNeigsatCﬁWWr gn WP T24 day 7,
day 14,“M§g %gg%catlhere%(ag%ogﬂO%nggéf&l%lgaﬂﬂgﬂlgehggy '&%E!:'iﬁ&ed 10
sanples and int Negat 1 ve ntrol was determ ned by the Pour Plate

Met hod, pekesvagPltat®ed -pl ate count nethod. |ncubation conditions for the
Pour PI ate MRtbpfh Al endh@ibid Eqhd Jngm:_L 2 Val i dation of the Pour Plate

Met hod to obtain 10-1 and 10-2 15

di | utiods. Ahg. ¢habksndeoAretnEdeh @@%W@rauﬁiﬁh%ﬁC%é aeftfed AT6C 8A¢H of 5

Pet {3 pl;%%%zomggés e%b dé_ﬁi’@ae diddtt | 0B72 OStJapﬁylo@é&cqgot aGRALAI NhiGC
approxi matel y each chal | eng or gani_.sm was added to its

cor r espérdeng qa@@llidaplaé{?écal?sn p%?céﬂ | 89231t kPéldsa?@qrﬁéééFﬁnflégFﬁﬂeAB‘Fc each
or gani smegwag .al i quoted into each 20 of two plates w thout the sanple
dilutions for count confirmation. A 15-20 mL portion of nolten agar held
at appr oxi nifeety. saEnidss. ﬁiﬂae&‘atJBreﬁ‘é‘i‘ﬁ%‘feé’tt Wghd swirled gently to mix the
contents. Therryplatese W aghloyethit o solidify and incubated as indicated
in

20 Sabouraud dextrose agar (SDA)
Phosphate buffered saline (PBS), sterile, pH 7.2 + 0.2
Sterile 50-mL conical tubes
Sterile swabs and serological pipettes
Spectrophotometer
25 Colony counter, Quebec or equivalent
Incubators at 2-8°C, 22.5 + 2.5°C, and 32.5 + 2.5°C
B. Procedure
1. Preparation of inoculum:
Each organism suspension was ©prepared to achieve an
30 approximate concentration of 1 x 10° colony-forming units (CFU) /mL.
Each of the five tubes containing 10 mL of sample was inoculated
with 0.05 mL of its corresponding challenge organism, resulting in
an initial concentration from between 1 x 105 CFU/mL and 1 x 10°
CFU/mL of the test preparation. The initial population of viable
35 organisms in each test preparation was calculated based on the

concentration of the organisms in each of the standardized inocula

by the Pour Plate Method. This method is a common microbiological
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Table 1. 25 3. Preparation of sanple 10 nL of sanple was delivered into
each of five vials. Each vial was | abel ed separately with "EC', "PA",

"SA", "CAVOmanegs46AN', so one vial was | abel ed for each omrgarisezs1ses be
tested. Ten nL of sanple was delivered into one vial |abeled negative

control . 3QnAkteENES| ¥&lnk ther ntiiee el V&rgja&gsﬁgduhaéae&és&g ssheps . abene, 20
m. of sanple was _delivered into . each vial. 4. _ Bioburden determ nation

Usi ng t heS&gaiT™e Sc orit r%lutﬁﬂewﬁﬁ%bﬁrtﬁéﬁl‘ﬁf SEhERS AR ePHRSECRfbt SR n2d by
t he fF>ourhﬂeartlef:ebl\/la-*tehtl ed. dika. WEdI‘l&’erﬁnldeltEEdJ?a@é.@? (tBS ﬁﬁﬂﬂiéﬂ.tﬁﬁﬁTd\ﬂ)e used as
set forth in e 1. 17 0 45466 PCT/ USD2/ 37878 5, I|nocuyl ation

sanpl e 0OBTRE GPERAHE 5F¥Dﬁe§ﬁq§£ﬂ Ai&6d p&h FAEPL AR APEYR éFeg

108 GFU rdt i at Osttrhﬁla&ﬁliﬁ@&p(ﬁﬁdpéga’&ﬁf&)l endli alin@Qnt a|']ﬂﬂl|3;g hérwdd @fiesaspl e
The vol une of the S n5|?l? i nocul um used was_0, 5% of %Ee vol rre of the
sanpl e. TH&° LSPLFRR PRorBghI3. ~ TRE 115FaCn E AT HHI%n of

t he test prep&r;aino&mmmyapm oxL mettelspmpie0 wasl Gp1EHU/imto Al t Btlbat [Lue&y i f
a 20-nL sam Yate vas use% |n ackélyfgalgbngf_or t he |n{)culgt| on %

above 0. 17 1’1 2ac ?nn Efiald g8 t4UE peRRTots del Tveted’ " 1

Initial de@ncentrations coum ropaf bt et | @h dduh pnlr@bﬁlsmurrt dfe dackulated

st angar di ocul um det er m.ned 0, x_108 Y% Po Pl at e
Met hg)g I% 1 i & andi\?t?ll(?ug\{a F‘Sﬁ"%or‘fafl{lf%%swﬁie Cg?remlsrkeé3 oyrtﬁhl nﬂ?é%l e 1.
The pl at é’la(b@unlt’lstlwei,e pkef oraledainad duplateat eotot obtedhndt he awrendgei@hat e

15 count pf.qeach,standand aad iacy! YLy Jhe JnitLal cogegntration of - each

chal | enge organismin the test prepara I on was ca ate using the
fol | owi n@-eqiatidatic® of| the(Paqur Rfate Iﬁﬂl%‘}erage or gani sm concentrati on

of standardiz sus S .0, 08 ) = | nqcul vol u 02 05

1) 25 P = Vol SR gt "t cRRFARIDh CIOTHET 7. ifiFe Lloragt el | oot

i ntefsval siTheibAocUl at ednfopbal N So@ndhdipes iggat Iaiques_)&tl r@bs WeB&ea to
each of 5 Petri plates. For each sample dilution, a 0.l1-mL

aligquot containing approximately 1 x 103 CFU/mL of each challenge

organism was added to its corresponding Petri plate. In parallel,
the same inoculum volume of each organism was aliquoted into each
20 of two plates without the sample dilutions for count confirmation.
A 15-20 mL portion of molten agar held at approximately 45°C was
added to each plate and swirled gently to mix the contents. The

plates were allowed to solidify and incubated as indicated in

Table 1.
25 3. Preparation of sample
10 mL of sample was delivered into each of five vials. Each
vial was labeled separately with “EC”, “PA”, “SA”, “CA”, and “AN”",

so one vial was labeled for each organism to be tested. Ten mL of
sample was delivered into one wvial labeled negative control.
30 Alternatively, for the delivering and labeling steps above, 20 mL
of sample was delivered into each wvial.
4. Bioburden determination ‘
Using the negative control, the bioburden of the sample was
determined by the Pour Plate Method. The media and incubation

35 conditions were used as set forth in Table 1.

17



i ncubated at 22.5 + 2.5C protected fromlight. Each container was sanpled
at specified tine points in Table 2. The plate count 30 of the inocul ated
sanpl es awo oBles4segati ve control was perforned by the PomCTRISat/a7skéet hod.

The plate count was perfornmed in duplicate. Media and incubation

conditio S in Table 1. 18 WD 03/ 045466
PCT/ USOZ%Z’?S égc agﬁlf% %ncﬁ%atl on Conditions for Pour Plate Method

Or gani sm Sui t @bl0og ihcebatddn dfntbbarismishedieperiamper aﬁarénc(@)la’lfieqﬂfea‘( days)

E. coli ATCC 8¢3 5 3-5 P. _.aeru sa 32.5 + 2. 35
9027 S. aijeﬁg Gr’iit/s“ésé‘élt?sﬁhézc%rresfoﬁdén% g%“-ﬁﬁ B’ﬁé‘gc §ONTER 8B 3

2.5 3-5 J0Z23Lofe. NIER AlTGhe16804,SMs22n8idn erﬁac%lZm BsddBlE 3. E%act)f ng
Time Points for Parenterals O hr 6hr 24 hr 7 d 14 d 28 d USP (bacteria, NA

NA NA R RIR Wpdyge oindhfols@wlep (F&et BEkEM*R R Wﬁ%%ﬁ@@&% ¥nd R

NA NA R RiR #BLd) cdfcMMeraiieh a3ppthsapler Repare@ibhedal. aASeRPianeey
Criteria 15 1. For a valid challenge study, the concentration of chall enge

or gani sme>.i0n xeath t @i/ mdr. epaAlatémt\mgl}bet ween B%@O%@@WO&W 7o 106
CFU/ nL. Ther.e was np det bIe bi oburd ntln t f[ed in.the
val i dat ed*S5fai® 8GRt Vird ho 2P TGVt | e COL?I’i ikt R5a=*the

aver age czﬁurﬁheoéhaiteangree@w@émﬁdrrmwabadeah\ea&(eﬁ d| I ution | evel nust be
greatgr tg1an

Inltlal concentration count confirmation
The plate count of each standardized inoculum was determined
(L.0 x 108 CFU/mL) by the Pour Plate Method. The media and
incubation conditions used are set forth in Table 1. The plate
counts were performed in duplicate to obtain the average plate
15 count of each standardized inoculum. The initial concentration of
each challenge organism in the test preparation was calculated

using the following equation:

S x I
20 P
where
S = average organism concentration of standardized suspension (1.0

X 108 CFU/mL)

inoculum volume (0.05 mbh)

H
1l

25 P

volume of test preparation (10 mL)

~J

Sample storage and test intervals
The inoculated containers and the negative control were
incubated at 22.5 + 2.5°C protected from light. Each container
was sampled at specified time points in Table 2. The plate count
30 of the inoculated samples and the negative control was performed
by the Pour Plate Method. The plate count was performed in
duplicate. Media and incubation conditions were used as set forth

in Table 1.
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C. Acceptance Criteria
15
1. For a valid challenge study, the concentration of challenge

20

25

30

s . . 5
organisms in each test preparation was between 1 x 10

1 x 10° CFRU/mL.

used in the validated plate count method.

2. For a wvalid plate count method,

CFU/mL and

There was no detectable bioburden in the sample

the average count of the

recovered inocula at each dilution level must be greater than or

equal to 50% of the average count for the corresponding control.

If the average count of the recovered inocula at a dilution.

the average count is less than
are considered invalid.

D. Interpretation

1.USP

For bacteria, there

reduction from the initial calculated count at 7 days,

than 3.0 logi, reduction from the initial count at 14 days,

50%,

should be not less

increase from the l4-day count at 28 days.
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A. Materials, Equipnent, and Procedures The sanple was 2 ng/nL of
ACTI VASE(r) alteplase t-PAin a vial wth SWI containing no benzyl
al cohol . Woasohsaké enge organi snms and all nedia, supplies, pardSorpsrs 30
equi pnent were those set forth in_the test _abqve. The procedure ed was
the sane as CRAt YF&SEr iPEU TH Y hd 186t sg’r%’\}g %fnamf hbng?er?cgﬁb iOBhLlCShe
condi ti aRsStYeI ecalsculatiabteud: abther ,acaeepkadces cdater i aNocaddceradssprigt ati on
were the same as in the test above. Results 35 The calculated initial
concent F&EiBAd ofs chal | BerRe Brgarfi-Snsodin wakh Riaherptbpar 5PF oRT WA et ween
1 x 105 m_and 1 x 106 CFU nL (Table 4). 20 WO 03/ 045466
PCT/ USOE%%?rgeasllﬁfgrdé was no detectable bioburden in the sanple using the
Pours Pl &.eERkt hod (Table 5). The plate count nethod was validated using the
Pour Plate Mehod., T0e, aysrage.iceoner edk | BOCULUTAb; dheadleds i | i on of
the 5 sanple was greater than or equal to 50% of the average of the
cor r esperdentek artarsiratTahs @) inFfpble hehudigrosachndheS loguredectidier e was
a oreatgf, LhaNnOhne LAl 0L Ai1-L0 A ANE! o LiomIN Gakcubalatd ni i al
concentration at day 7, aless than 30  0g10 reduction at day 14 10 and a
gr eat er folmahhorimgdlimto 3.6 | 0910 reduction at day 28 (Tables 7 and 8)
For;E. coli, there was a less than 1.0 loglo reduction fromthe calcul ated
initial concentration at day 7 and a |ess than 3.0 | 0gl0 reduction at day
14 and day 28 (Tables 7 and 8). 154 yeast and nold, there was a greater
than or equal BB Wiberiagie Egaberid PfoAPEhentdHBdrat e iR al
concentration at day 7, a greafefF RakeRt6raéfual to 1.0 | 0gl0 reduction at
day 14, and a greater than or equal to 1 6 logl0 reduction at day 28
(Tables 7 and 8). 20-cEABeERuat culated Initial Concentration of Challenge
Organi s Chal | engel &isisahal on6CAl cul Afel 1| & al | 14r §ani s#8cBnecent rati on
Concent r aBeeficf&rU/ md (CFU M P P. aePuginasa 7 7|x 107 3|8 105 E. coli
B —_

7

1.2 x 108 BgcOexig Qs - 1 3 NI
Fungi A - - 2 - NI
Fungi B - - - 1 NI
15
NR = No recovery.
NI = No increase. “No increase” is defined as not more than 0.3
logig unit higher than the previous value measured.
20 *The A criteria expresses the recommended efficacy to be achieved.

In justified cases where the A criteria cannot be attained, for
example, for reasons of an increased risk of adverse reactions,
the B criteria must be satisfied.

25 Test with ACTIVASE® t-PA and SWFI

A. Materials, Equipment, and Procedures

The sample was 2 mg/mlL of ACTIVASE® alteplase t-PA in a vial
with SWFI containing no benzyl alcohol.

The challenge organisms and all media, supplies, and major

30 equipment were those set forth in the test above. The procedure

used was the same as that described in the test above, and the
incubation conditions were as in Table 1. The acceptance criteria
and interpretation were the same as in the test above.
Results

35 The calculated initial concentration of challenge organisms
in each test preparation was between 1 x 105 CFU/mL and 1 x 106

CFU/mL (Table 4).
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S. aureus 3.9 x 107 2.0 x 105 C albicans 7.2 x 107 3.6 x 105 A niger
1.2 x 108 6.0 x 105 25 TABLE 5 Bi oburden of Sanple by the Pour Plate
Met hod MewDa3@deRecover ed from Bi oburden (CFU/ nm.) 10-1 Sa:rmJSGZ/Ejsmuti on

TSA 0 <10 SDA 0 <10 21 WD 03/045466, PCT/.US02/ 37 78 TABLE 6 .Aver.age
Recovered | nGeefant’®y PRe IBEGFEPPLR PMRITGE™ Efalt &t éﬁéng:Flﬁ% ver age
CFU Average pl@t@aMbsmcﬂ nereddlat eg. Recovered from Percent 10-1 dil ut| on
Recovery (% ugl nosa 65 48 74 E. ¢ 110 11 S aur 43 55
129 C. al bi EB‘ﬁs g T4°88™A, PRFGY B 482 %9‘5 qf%TAﬁlél% < riobi aI opul ation

over 28MBBI5{<Sd Chathnlee ngeradge tdeloveakd ratcad uh d’ayisheléuodhmlzsldiaycsﬁ tBegani sns

Couny (U ) (CF ) (CEUL £205.8.30x 19 Lol x 104
rgaerﬁ@fﬂlﬁ " % 85?%&%(( Cgliarioé %)% %DS 7.’ *¥05° QSJt aur eus
2.0 X 1@5r9es1pdndlﬁa aorzﬂw(olla’raBEe(B al b| cans 3. 6 x 105 <100 <10 <10 A

niger 6.0 x 10 5,1.5 x 105 5.8 x 104 1. (Y <1 <10
kgEEPB T?ruqﬁ 8uct|0n O reus %E %} re%ger]éh? %

Control 10 T 0g M ErEbi u at’i 6n over
Chal | engguabg Redutt3 onl@ganirsdsctiatay strbh dab}@ 28adaypdated amlu‘gJadosa 1.8
1.5 3.9

concentration at day 7, a less than 3.0 logig reduction at day 14

10 and a greater than or egual to 3.6 logig reduction at day 28
(Tables 7 and 8). For E. coli, there was a less than 1.0 logip
reduction from the calculated initial concentration at day 7 and a
less than 3.0 logjg reduction at day 14 and day 28 (Tables 7 and
8).

15 For yeast and mold, there was a greater than or equal to 0.6

logip reduction from the calculated initial concentration at day 7,
a greater than or equal to 1.0 logjg reduction at day 14, and a

greater than or equal to 1.6 logig reduction at day 28 (Tables 7

and 8).
20 TABLE 4
Calculated Initial Concentration of Challenge Organisms
Challenge Suspension Calculated Initial
organism concentration Concentration (CFU/mL)
(CFU/mL)
P. aeruginosa 7.7 % 107 3.9 x 105
E. coli 1.2 x 108 6.0 x 105
S. aureus 3.9 x 107 2.0 x 105
C. albicans 7.2 x 107 3.6 x :LO-5
A. niger 1.2 x 10° 6.0 x 10°
25 TABRLE 5

Bioburden of Sample by the Pour Plate Method

Media CFU Recovered from Bioburden (CFU/mL)
1071 Sample Dilution
TSA 0 <10
SDA 0 <10

21



E. coli
ni ger

ef f ecti vewess/o4sasd |

was a <1.
7 for E.

or gani sns
the initia

t hi
0 loglo
20 coli. At

was AVEsA9F |

alcalculated

S

14

In the bacteri al
sanple did not neet the USP requcmdrsensmsss Ther e
reductlon of the calculated initial

é%%ﬁ%erﬁ%he Flimadtl

and. .29
AT TO [ - )

ct.ion of

Tt % h

f‘lﬁ\l(‘
A

\V.Y aWateXi nAl:ARC‘

anti -m crobi al

0.7 -0.3 -0.1 S. aureus 1.3 2.4 3.6 C. albicans >3.6 >4.6 >4.6 A.
0.6 1.0 1.6 15 D scussion

concentration at day

g#%tﬁéé%ﬁﬁgaCter

al test

i ncrease from

PCT/ US02/
for anti -
al cohol 4

378587 L IERARPL
m cPOBRS Smeff

S a 5 preservd

la¥allilal
A" A4

2A' FU
7ERe3 40

tive in 2 ng/m

exﬁaﬁﬁgé{?’ée‘?

RSE Pt
6P AGTLWRASF 1)

f of

Br i

U JTT U\

ned?%?ra?%c|o<
| ﬁef’ ver&’al ﬁ’

t

%

sed above
benzyl
t he USP

nPs. adiligs ngaan

Li renent® of t he

. USP_afti -

i

tr obi al

requireng
effective

nessEt estli MVhat

le netébhe req

erial s93Equi pnent

arid OPr ocedl

ires TRé8sanpl

e Was

ACTI VASE(

r) - BAueZsng/

n.) in4a vial

W th 0.58%

10 benzyl 13Pcohol .

Speci fical | ¢, aHecdnbueg

nt was84terile

wat er P us

the approfftiate

anount of

benzyl

allcohal. hogem fi

nal coBgentr at

on

of 4®. 8%

The chalT®nge o1

gani sns

were those described in Example 1.

weré the

t hat described in Exanple

sane as noted

Medi a,

suppl i es,

and maj or equi pnent

15 in Exanple 1. The procedure used was the sane as

1 and t H&Blfcdbati on conditi ons were as in Table

1. The acceptance cri tMicrabaal Porwepienasvemn 2fePayehe sane as in Exanpl e
1. Results 20 The results were the sane as ip Table 4 and Table 5 for
cal cul atleftrhierggl |CohtEit Fatqwdatel | chaldegnge or arfieges ijn édchivst est
pr epar at|i F9pHEiean $o4rt GEFHAY) ] 1¢ﬁ¥/mtlu ngELﬁL_ G in the
sanpl e 4si-ng the Paur PBa¢ e< Mt hod ﬁb3deﬂ@ctabﬂel>bﬂ@ urden)5OThe pl at e
count nmeIRSHTHES vaH-dated—usi-pg—the—Pour 25 Phate—Methed—The—average
recover CFI nocul um/at tﬁeoﬁ)lf’l diluti‘oenr Xo"fo3 Ple%rﬁallgzv\p s ‘gt ﬁfaﬂgr han or
equal tq $509¢8fust he averagex ab’ 9.1 x 10 7.4 x 10
C. albicans 3.6 % 10° <100 <10 <10
A. niger 6.0 x 10° 1.5 x 10° | 5.8 x 10° 1.4 x 10°
Negative <10 <10 <10 <10
Control
10
TABLE 8
Log Reduction of Microbial Population over 28 Days
Challenge Log Reduction
Organisms 7 days 14 days 28 days
P. aeruginosa 1.8 1.5 3.9
E. coli 0.7 -0.3 -0.1
S. aureus 1.3 2.4 3.6
C. albicans >3.6 >4.6 >4.6
A. niger 0.6 1.0 1.6
15
Discussion
In the bacterial anti-microbial effectiveness test, this
sample did not meet the USP requirements. There was a <1.0 logip
reduction of the calculated initial concentration at day 7 for E.
20 coli. At day 14, the log reduction of all three bacterial test

organisms was a <3.0 logig-

increase from the initial calculated count at 7,

22

For vyeast and mold,

14,

and 28 days.

there was no



the corresponding control (Table 9). For bacteria, there was a >3.3 |0gl0
reduction fromthe calculated initial concentration at day 7, and a >4.3
| 0g10 r edwotmsoms4aé day 14 and day 28 (Tables 10 30 and l1llpcCTRw29mast and

nold, there was a greater than or eqyal . 3 1 10910 reduction fromthe
calculated initial concentration at Zand a greater than 4.6 | o0gl0

reduct i sammdrylay 14 and day 28 (Tables 10 and 11) 23 WD 03/ 045466

PCT/ US02/ 37878 . TABLE 9 Avera Recovered | n um t 0 it I\/Et hod
Chal | enge AvEFAGH %ﬁ'l’f‘Av%r?égad—U v\élra Jg eér)cgon e gf?éran%?léc% IlH%%%J e'L

recover eﬂfédmeli’ﬁeevébye\iﬂuhtdl theleff:l%acaeplﬁgbn&%do%yﬁoawoh@ amola 93 99

106, S._aureus .43 55, 129 C I caps . 90 JTABLE

10 I?/I crobrar” Vﬁ&ﬁﬁ’leatl on ove E@ dags %T%S%é)e :énl ti %%J’a}ﬁ aystl%z ayPs 28

days orgawmisental.culThtied sf@FL# mhot (CRU/ muiff€mehpt ) of CountUSECRUIRH) P

aer ugi ng 9 X 0] E. coli 6.0 x 105 <100 <10 <10 S. aureus
8 Eé%ﬁ? f%gei% 5%?ég% tégt

2.0 x 1 _ alblcans36x105<100<10<10 A. niger 6.0 X
10 500 MdBexikl)s, ipyents control 10 TABLE 11 Log Reduction

o over obi al xfopulab) on, 8l T%QAQ%% 34 SRGk09aRadyeli ops G apnisss 7
days 14 days ays . aerugi nosa >3. E. soli >3.8 >4.8 >4.8
10 benzyl alcohol. Specifically, the dlluent was sterile water plus
the appropriate amount of benzyl alcohol for a final concentration

of 0.8%.
The challenge organisms were those described in Example 1.
Media, supplies, and major equipment were the same as noted

15 in Example 1.
The procedure used was the same as that described in Example
1 and the incubation conditions were as in Table 1. The acceptance
criteria and interpretation were the same as in Example 1.
Results
20 The results were the same as in Table 4 and Table 5 for

calculated initial concentration of challenge organisms in each
test preparation (between 1 x 105 and 1 x 106 CFU/mL) and for

bioburden in the sample using the Pour Plate Method (no detectable

bioburden) . The plate count method was validated using the Pour
25 Plate Method. The average recovered inoculum at the 10_1 dilution

of the sample was greater than or equal to 50% of the average of

the corresponding control (Table 9). For bacteria, there was a
>3.3 logjp reduction from the calculated initial concentration at
day 7, and a >4.3 logig reduction at day 14 and day 28 (Tables 10
30 and 11). For yeast and mold, there was a greater than or equal to
3.1 logig reduction from the calculated initial concentration at
day 7, and a greater than 4.6 log;g reduction at day 14 and day 28

(Tables 10 and 11).
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tial
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test preparation (betweenMicxoldbl dogulakideveEULALJaxwnd for biob
the sanple using the Pour Plate Method (no detectable bioburden).
pl at e coulnt cidfibogk was vahidafied |usi igdase Pqur 14Pfatse Net B8édiayFhe
recover ed i prozalism at| terlctdateddi || ut CBW/™Of t|he (SEHPFE was (GPéBker
equal to|50% of the averag@™Gf 20 the correspondi ng cont|rol (Tabl e
bacteri a,—there was a >=5-3 10 mf*u'“*'on froem-the—ecaleulated—ini
concent r At oFF HE PR 73-and 19 >4, 3 16910 reduction at day 12 and
(Tabl es 13 &ndol#d). [For.yeasb’and nokdl0 t herle wasl& greater<than gr equal
to 3.6 I[og%0 Feduetl on T50}gnlt9ﬁe cal culad ed 1jnitiakocondentrata on gt 25 day
7, and a g%eaﬁ%lcéﬂg. 3U6B¥%Lg reductignatday i, andday 2§
A. niger 6.0 % 10 500 <10 <10
Negative <10 <10 <10 <10
control
10
TABRLE 11
Log Reduction of Microbial Population over 28 Days
Challenge Log Reduction
organisms 7 days 14 days 28 days
P. aeruginosa >3.6 >4.6 >4.6
E. coli >3.8 >4.8 >4.8
S. aureus >3.3 >4.3 >4.3
C. albicans >3.6 >4.6 >4.6
A. niger 3.1 >4.8 >4.8
15 Conclusion
This sample met the requirements of the USP anti-microbial
effectiveness test.
EXAMPLE 3
20 Summary
Testing was performed as disclosed above for anti-microbial
effectiveness to evaluate the efficacy of 0.9% benzyl alcohol as a
preservative in 2 mg/mL of ACTIVASE® t-PA against the
requirements. This sample met the requirements of the USP anti-
25 microbial effectiveness test.
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(Tabl es 13 and 14). TABLE 12 Average Recovered |Inoculum by the Pour Pl ate
Met hod 30 Chal | enge Average CFU Average CFU Average organisminocul ated

recover edawbroamuiaes cent 10-1 dilution recovery P. aerugi nesa/gs2/587€9 E.

soli 93 91 97, S aur eus 43 43d100 C. al b| cans 84 76 90 A. niger 59 38 65
25 WD 03943 O -8 FE *SM crobi al Popul ati on over 28 days
Chal | enge | mrhéalsaﬂpxiﬁyo&sléhcﬂ‘ayasﬁ(ﬁ daprs (Dhganis menCal vmhhtxe:dtk( CRYANL)

(CFU/ mL P. ,aeru sa 3.9,x 105 <100 <10 <10 E
col i % éiz 05> <1OSQ%61§1/ %&P’éu ths gt %ng 2f0 g’fﬁlﬁowaf(?r ]jbl cans
3.6 x lehélﬁ)@prﬂ&iﬁ:@ ardourdt @r benByX d05hol0fox1d &k INegateweraomty ol <10
<10_<10 18 5> TABLE 14 Log Reduction of M crobial Population over 28 Days
ChaPl en@g 0%) Reduction organisnms 7 days 14 days 28 days P. aerugi nosa
>3.6 >4.6 >4The Ehaldehie>3rSarmidnds wér8 &omdeasr:b}@eCB w4 E3andlg 1.C.

al bicans >3.6 >4.6 > er 33,8.24 0 n [ o sanpl e
nmet the requi Fgﬁ%htsupﬁﬁleﬁé 6@% an ?¥ T l en? eglg:?vg%\ﬁégs%]es%y %l n one

suggest ed prampleg lappli cation, a sol uti on of CATHFLOTM

The procedure used was the same as that described in Example

10 1 and the incubation conditions were as in Table 1. The acceptance
criteria and interpretation were the same as in Example 1.
Results
The results were the same as in Table 4 and Table 5 for

calculated initial concentration of challenge organisms in each
15 test preparation (between 1 x 105 and 1 x 106 CFU/mL) and for

bioburden in the sample using the Pour Plate Method (no detectable

bioburden). The plate count method was validated using the Pour
Plate Method. The average recovered inoculum at the 10~1 dilution

of the sample was greater than or equal to 50% of the average of

20 the corresponding control (Table 12). For bacteria, there was a

>3.3 logjg reduction from the calculated initial concentration at

day 7, and a >4.3 logig reduction at day 14 and day 28 (Tables 13
and 14). TFor yeast and mold, there was a greater than or equal to

3.6 logig reduction from the calculated initial concentration at

25 day 7, and a greater than 4.6 logjg reduction at day 14 and day 28

(Tables 13 and 14).

TABLE 12
Average Recovered Inoculum by the Pour Plate Method
30
Challenge Average CFU Average CFU Average
organism inoculated recovered from percent
107! dilution recovery
P. aeruginosa 65 58 89
E. coli 93 91 97
S. aureus 43 43 100
C. albicans 84 76 90
A. niger 59 38 65
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ACTI VASE(r) (alteplase) 2.2.ng | yophilized powder reconstituted with
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15
i njection
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chal’ enge organi sms in each 15 test
106 CFU/ nL) and f den i.n_the

(no detectabl e u?‘ﬁgﬁ‘%rm?hgfpﬁ%‘f?bclo Oﬁéflﬁ&

ion (between 1 x 105 and 1 x
t he Po?é dfl at e Met hod

WasVa alyed u5| ng the

Pour Pl ate '\’bf hm* The—average—frecoveredinocuumat—the—106-—1—dituti on of
the sanol e £ o e - Lag, Beduction he
P V‘@Ega% Eil er fhan-pr_equal—o~50%of fhe averagg of 20t
correspo|uEpumﬁ%§ih%h \I?UIC>§DQ For T Dacterydg TNeTE mu§:ghé)o.o.|0910
reducti omfrogrtyie; cat cutatedsign tTal [concenyratton gt day g, and a >4.3
| 0910 reductgorg gt day (14 andstaly 28 (Tabl esal®d and [17) .-4ar yeast and
nol d, therecwasiacgi£atler thap.er equal to 4.4 10910 reductf.kon friomthe
cal cul at €d 1T .t haJerconclent rat-Bom at >4.8 >4.8
10 Conclusion
This sample met the requirements of the USP anti-microbial
effectiveness test.
In one suggested priming application, a solution of CATHFLO™
ACTIVASE® (alteplase) 2.2.mg lyophilized powder reconstituted with
15 2.2 mL of 0.9% benzyl alcohol in sterile bacteriostatic water for
injection (1 mg/mL concentration) can be placed inside a vascular
catheter in equal volume to the catheter lumen priming volume.
The solution can then be aspirated from the catheter and discarded
prior to using the catheter for medical purposes.
20
EXAMPLE 4
Summary
Testing was performed as disclosed above for anti-microbial
effectiveness to evaluate the efficacy of 1.0% benzyl alcohol as a
25 preservative in 2 mg/mL of ACTIVASE® t-PA against the USP
requirements. This sample met the requirements of the USP anti-

microbial effectiveness test.
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25 day 7, and a greater than 4.6 10gl0 reduction at day 14 (Tables 16 and
17). TABLE 15 Average Recovered | noculum by the Pour Plate Method 30
Chal | engewMwanasyec CFU Aver age CFU Aver age percent organi amiusozsisas ed

recovered Lrom ecover, 10-1 djlutiopn P. aeruginosa 65 64 98 E. coli 93
94 101 %&éﬁ@&-@iﬁﬁﬁ&i&%@tﬁ L r G5 T 79 94 A niger 59 48 81 27 WO

03/ 045466 PCE}MS&%@m?&asTABﬁEJAJs@:@MtGmbi(aI mPal aitd en vawer w28hdayss

Chal l enge Initial 7 days_14 .days, 28 S ..qQrgani snms | cul at ed Count
(CFU/ nL) e(*afb/ ﬁ@?o??ﬁw niﬁe“%éé@}ﬁ‘[’) q%?/e flgu%ngowﬁioﬁc& ®< 6gejée]?g1é? nosa
E. coli the0app#Obr it aabnslOf Enzglr elisoZoD Sorl@ €108l <ddhceb@raCion

al big:ansoé:i 6035 105 <100 <10 <10 A niger 6.0 x 105 50 <10 <10 Negative <10
<10 %10 %14 %8ontrol 5 TABLE 17 Log Reduction of M crobial Popul ation over

28 Days ChalitengealdgndReduchndsmongar shesd deyesribédday £:28pdays. P.

aerugi nosa > >4.6 >4.6 E i .>3.8 >4.8 >4.8 S. aur >3.3. >4,
C. al bicans i% 24, SEPRYIES: ﬁn%ﬁimg P r4gfu§%?%1t>4v.§e§e f%ecgﬁﬁfugfoﬁoﬁ%s
sanpl e net Exkheptedui renents of the USP anti-m crobial

The procedure used was the same as that described in Example

>4. 3

10 1 and the incubation conditions were as in Table 1. The acceptance
criteria and interpretation were the same as in Example 1.
Results
The results were the same as in Table 4 and Table 5 for
calculated initial concentration of challenge organisms in each

15 test preparation (between 1 x 105 and 1 x 106 CFU/mL) and for

bioburden in the sample using the Pour Plate Method {(no detectable

bioburden) . The plate count method was validated using the Pour

1

Plate Method. The average recovered inoculum at the 10 - dilution

of the sample was greater than or equal to 50% of the average of

20 the corresponding control (Table 15). For bacteria, there was a

>3.3 logqg reduction from the calculated initial concentration at

day 7, and a >4.3 logig reduction at day 14 and day 28 (Tables 16
and 17). For yeast and mold, there was a greater than or equal to

4.1 logig reduction from the calculated initial concentration at

25 day 7, and a greater than 4.6 log;g reduction at day 14 (Tables 16

and 17).
TABLE 15
Average Recovered Inoculum by the Pour Plate Method
30
Challenge Average CFU Average CFU Average percent
organism inoculated recovered from recovery
10_l dilution

P. aeruginosa 65 64 98

E. coli 93 94 101

S. aureus 43 43 ] 101

C. albicans 84 79 94

A. niger 59 48 81
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effective
di scl osed

of 1. 1% bwoaglo4zkeohol

ness test.
above for

EXAMPLE 5 15 Summary Testing was perfornmed as
effectiveness to evaluate the efficacy

anti -m crobi al

as a preservative in 2 ng/nL of AGTTNABEETSYSt - PA

agai nst the USP requirenents. Thi s t the requirenents of the USP

anti- 20 m crobial effectll\;lene s. ﬁﬁ% ials E]Véa{)rrent and Procedures

The sanpl e was ACTI VASE(r) ﬁoﬁl 8VGT a ¥ 1.1% benzyl

al cohol . —cat th eRt—was—ster H-ewatet—plus—ithe ahhropri ate
Uﬁaii nge al’ davs 14 d 28

anount of henzy. jsm Ico@giciggegcg&&al _ c(gpg hrafi ?{%U/??) of 5(31;1?/03 ifhe

chal ' enge organi sms were hgag,described in Exanple 1.° Media suppl i es,

and nmaj of equig)ilent (Wer e, e TE a$ noLegh TN Exaopie T 284{@‘037‘045466

PCT/ US02/ 3d& A% inddhe proce'ure used was the sang as that described ijn

Exanpl e 1 amd ¢die |ncubag|(5)@c ggﬁndlt ons<were as 1 n<Iable[1. khe acdept ance

criteri aragd LItELpT etat] o _ners the—sang;as T Exanpte—t+—Resytts| 5 The

results 4l and Tabhle & for calculated initi al

concent r at5 o °2BRdl | endes or gini sk i n<E¥ch | est <Pt epal at i 6A° (betjween 1 x

105 and 1 »2-1069€FU/|n.) angd.f o5° bi pburd&h in fhe sanpl el usi rRYot he |Pour

Pl at e Methaggtao detject abl &1obi obur gen) <1gNe plate-cpunt (et g g

val i dat ed usémgotihe |Pour 10 Plate Method. The javerage recovered inagcul um at

the 10-1 dilution of the sanple was greater than or equal to 50% of the

average of the corresponding control (Table 18). For bacteria, there was a

>3.3 10910 reduction fromthe cal cul atredreniti al concentration at day 7,

and a >4.3 10gl0 redyickédrrtdbnday Mi4rabialayoRB atIahl 681 2815agnd 20). For
yeast and nold, there was a greater than or equal to 3.6 |10gl0 reduction
fromthe| cal®ala¢red i niftial concentrati ooy &edudkayn/, and a greater [than 4.6
| 0g10 reductdrgardgmsday |14 and ddmy 28 |( Tabllesdd®s and P0). 2§ABKE 18|20
Aver age ReBowvereeidogacul um by3the Pourl Pl at e>4$t hod Chal | eAge Average CFU
Aver age CEU Aefalfe or gani sidi-hocul atled recthdr ed frbm peréeht

S. aureus >3.3 >4 .3 >4.3

C. albicans >3.6 >4.6 >4.6

A. niger 4.1 >4.8 >4.8

10 Conclusion

This sample met the requirements of the USP anti-microbial

effectiveness test.

EXAMPLE 5

15 Summary

Testing was performed as disclosed above for anti-microbial
effectiveness to evaluate the efficacy of 1.1% benzyl alcohol as a

preservative in 2 mg/mL of ACTIVASE® t-PA against the USP

requirements. This sample met the requirements of the USP anti-
20 microbial effectiveness test.

Materials, Equipment, and Procedures

The sample was ACTIVASE® t-PA (2 mg/mL) in a vial with 1.1%

benzyl alcohol. Specifically, the diluent was sterile water plus
the appropriate amount of benzyl alcohol for a final concentration
25 of 1.1%.
The challenge organisms were those described in Example 1.

Media, supplies, and major equipment were the same as noted

in Example 1.
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10-1 dilution recovery P. aeruginosa 65 61 94 E. coli 93 118 127 S.
aureus 43 54 127 C. albicans 84 77 91 A niger 59 47 79 TABLE 19
M cr obi alwBapwkzbé on over 28 days Challenge initial 7 day’s:TZI[ZS)(mmss 28 days
organi sns Cal cul at ed unt U/n1_) CFU/ mL) (CFU/ CFU/ nmL)_ P.
ae?ugl nosa 3. qgh%( W@ge '%éi%: g Yol %)5 Ot%tl%)sgfg]ﬁe‘ifﬁl Zigrese
aureus 2. Gand 1Bk ﬁ@lﬁbaﬁﬂ:@)rﬁl‘,ﬁn@lt:ﬁdrm cefre 3s6ix ﬂﬂﬂ.élOOTEé(hc%%taﬁceni ger
6.0 x 10%t <100 _<10 e <10 < <10 <10 %t(rol 23 29 WO

55 o RFEwds A

<l
03/ 04546 %ﬁf@sﬁ%‘?ﬁ%ﬁ %%@E"%’ “E8g R diRtS Popul at i on
over 28 Besult€hal | enge Log Reducti on organi sns 7 days 14 days 28 days P.

aer ugi nosa > 6 >4 oli >3.8 >4.8 S. au >3.3.> >4. 3
C. albicans >3.6 > ts Véere .&?ﬁ g&%3%8 1% épa]glqt nc‘—ﬁulm o %?ﬁl

sanpl e r@tlcnlﬂeteéqumeﬂ@ht sopfenthetWUsSR arft |c]:m1dreobealorgaflimst i )enessht est .

10 EXAMPLE 6 Summary Alteplase (2 ng/visal rt-PA) wag reconstituted to 1
mg/ L wi t9°E BRAEPATBN éonar{ﬁ’eg‘ﬂﬁn ThE §*toab|‘3'1n|dty1 01‘ tthe FFB{®iIn agdefor

reconst igiWou@Rch N gl @SS o \é!m%hé wesn it ered @iaég%eft%%d2<%eé<escec%§bf£ter 14
days of storage at 37C, all the reconstituted sol utions

biocburden) . The plate count method was wvalidated using the Pour
dilution

10 Plate Method. The average recovered inoculum at the 10—l

of the sample was greater than or equal to 50% of the average of

the corresponding control (Table 18). For bacteria, there was a

>3.3 logip reduction from the calculated initial concentration at

day 7, and a >4.3 logig reduction at day 14 and day 28 (Tables 19

15 and 20). For yeast and mold, there was a greater than or equal to
3.6 logjp reduction from the calculated initial concentration at
day 7, and a greater than 4.6 logyg reduction at day 14 and day 28

(Tables 19 and 20).

TABLE 18
20 Average Recovered Inoculum by the Pour Plate Method
Challenge Average CFU Average CFU Average
organism inoculated recovered from percent
10—1 dilution recovery
P. aeruginosa 65 61 94
E. coli 93 118 127
S. aureus 43 54 127
C. albicans 84 77 91
A. niger 59 47 79
TABLE 19
Microbial Population over 28 days
Challenge Initial 7 days 14 days 28 days
organisms Calculated Count (CFU/mL) (CFU/mL) (CFU/mL)
(CFU/mL)
P. aeruginosa 3.9 x 10° <100 <10 <10
E. coli 6.0 x 10° <100 <10 <10
S. aureus 2.0 % 105 <100 <10 <10
C. albicans 3.6 % 105 <100 <10 <10
A. niger 6.0 x 105 <100 <10 <10
Negative <10 <10 <10 <10
control

25
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appeared as clear and colorless. The protein concentrations (1.1 + 0.02
ng/ ML) and pH (7.2 + 0.03) renmai ned unchanged. The percent nononer by

nati ve SBEOIBowWRE; a gr adual decrease by 1-3% and 4-5% af rem/usom3mngl t wo
weeks at 37C, respectively. A decrease in 20 percent single-chain and cl ot
lysis activity (in vitro) was observed aft r one week at 37C. However, the

percent single- chamadclot-lyms% in vitro s drastlcally
reduced after 14 19gy8°q¢cS: Ol@bpécﬁ aeloIP?gFﬁa{E: Cinpﬁvﬁés f atyf‘?e nol ecul e
on 1 h

wer e obsepved-for fhz mctwin. soldutioen con.Rse é' wi--h—SWF—25-than with
BWEl or BNS. THEr&fte | teplase—2 nt/v:g‘ SECHAN ¢ eeqpstittted with
oy rodayst, 0 VH4 days V|7 28 days
BWFI , BNS—G%W —was cretattvery rstabterat—S1&for—one week.
Mat eri al sfand METROES A ateral;s—36 -/—\itcyé 35¢ (2-||g VI>(1I rt="Ppn) - BWI,
USP, 20 nE—(Abbott ) ;Bactertostgy Rt 099 sodiuschitoride (Wivj (BND)
f

i njection UsP;720-dHs (ADpOtT )3 gWFI, [USP, 20 gTC (AQDOT T )>439 VWO 03/ 045466
PCT/ US02/ B7878 4. Byi JMBT NOAS[ AT T e asSe (4 ng/ vialg TT-PA) was.areconsiituted to

1 ng/mL wih BWT, BNS, or SWW (i1 n duplicate). The reconstituted protein
sol uti ongoweles&or ed at 37C The stability of the reconstituted 5 protein
sol utions after storage for hours, 7 days d da at 37C was
assessed by tHeSai¥RE Mest E]ae b“ée?%reﬁﬁ?t%aorft |tgl|eeU§%Lﬁi%/t_sl “EPAEHROYCO, a
separ at e rexpef vérmils wast. perforned. Alteplase (2-ng rt- PA) was
reconstituted with BWFI, BNS, or SWFl (in duplicate) to 1 ng/nL. Four
vials per group for 10 each tinme point were conbined together in a single
vialo (original 5-nL glass vial). Bimgi® 6icle counts (3 x 1 nL sanpling,
di scar di ggmhe first run) were taken at T = 0, 3 hours, 7 days, and 14
days aft &= Sfefage at 37C. C. Assays 15 (1) Col or and Clarity. Each sanple
in a glass virdtepbsse efganmprietalinderP2d Wwiaghtedvome téquippetrh i o /albkiadk and

whi t . T d f.
aclco(radl %g ygr(() H A @RO@&% Egurﬁv?;}sggbj?ljt% r)e%ggﬁlé%l %O%(?E%?g%]g’?%

reconstitution in glass vials was monitored at 37°C for weeks.

15 After 14 days of storage at 37°C, all the reconstituted solutions
appeared as clear and colorless. The protein concentrations (1.1
+ 0.02 mg/mL) and pH (7.2 + 0.03) remained unchanged. The percent

monomer by native SEC showed a gradual decrease by 1-3% and 4-5%

after one and two weeks at 37°C, respectively. A decrease in
20 percent single-chain and clot 1lysis activity (in vitro) was
observed after one week at 37°C. However, the percent single-

chain and clot-lysis activity (in vitro) was drastically reduced
after 14 days at 37°C. More proteolytic clippings of the molecule
were observed for the protein solution reconstituted with SWFI

25 than with BWFI or BNS. Therefore, alteplase (2 mg/vial rt-PA)
reconstituted with BWFI, BNS, or SWFI to 1 mg/mL wags relatively
stable at 37°C for one week.

Materials and Methods

A. Materials

30 -Alteplase {(2-mg vial rt-PA)
-BWFI, USP, 20 mL (Abbott)
-Bacteriostatic 09% sodium chloride (w/v) (BNS) injection,
USP, 20 mL (Abbott)
-SWFI, USP, 20 mL (Abbott)
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20 solution were conbined for the neasurenent. The procedure for

particul ate matter analysis for small-vol une parenterals was enployed with
t he nodi fwoaBioesacé hat a sanple volune of 1 nL was testedPaIiusg2/a81s ni
syringe instead of a 5-nlL volune using a 10-nL syringe. Particle counts in
the sizZB-rMRJE9E > 10 and > 25 pm 25 were recorded. (3) pH. The pH of

sel ected al i gued;siams (dehgrwidledtusANgrds RADhEVERERAIPHM 93nd/MiIp hiinkt er

i pped with mbi nation pH el ect | ectrodes, .Inc.). .The pH
ot of Bt AR APZet ViR (HopH A DERY 7. 0BRL ARGV Mler Sorest - ©

(Mal 1§ ngkr@ghions Rexry. s28-30 apl30fCt hertad isqunt 3ivere tthanskesnsed ttuzed 0. 5-nl
congent PHE TG Vet 480 er AT e D700 ab80r ot PBA- &t RaFMn ROVAVCEH ode
array apexrtiopiet espéesed HyY82b3a/A)sswys enpteyesiwmth a 1-cm path-length 35
W ih formulafPErSHUTTAE “HE Tr2bUr BheRE Tods B Sorked oo Ve OFtagrds
PCT/ USORéB3F&tied .agahhsépitalse prepgr rmePai emee ardoastifvtsdanwifthorBWZ40 to 400
nm was ken. pr.ot ei n, concentration S | cul f . ..conc. ,
mg/ L =B%§28‘br- /(f?lgsu%le‘%aencei gtoité f“ﬁé‘\{‘\%bsgﬁﬁﬁ%;g ?%{/%%l%\%%ogf rt- PA
at 1280 aath 5t{y) Phidbnoree bynnatsdvéoS8ECheA TSk 3VGASRKVTM ( TorSeHaad, 300

X 7.5-mmi.d. ., _5-pnm. gl um was .oy ed Q?HP 9QTM™ | i,Qui g o713

chr orra?gqg%p 1a§8| tr})rrlnacl((?ILC) g‘é%i p%[elgzll\%\n}it%h %?1 (')sde}%r (r;){a';{l det ect onrll:.) m‘?ﬁe

nobi | e pheserdiay Ch2Mfdrgtniwe) WedMararortu sul §.ate, hae% 10 i%ofsropanol ,

pH 7. 3. a;[%eli Ié;%s.r ake. o}aHE,/QE o othe sanples (50 pg of rt-PA

equi val ent) were injected in singlet and the chromatograns collected with
detecti 8n oAss¥® nm The percent nononer is calculated as follows: %

mongner = (_”"?Elf’”%folB_?a n@l %a_taéfi{:Qt al peak @ér&ﬁl@tfﬁigub@gsgovi$5 Rf=@t ei n) X
100 (6) % Single chain by reduced SEC. A TSK 3000SWKLTM (ToSoHaas, 300 x
7. 5- nm exaningl prpdes] @m ikt efpkoye@risgred  WRDoeTwIxSkeqaPPped WSt h a

Di ode- Apgay,A8Lect or o dhes Tobi 4,63 Phase: 20 Y& sche 2Mhaodi uphosphatea 0. 1%
SDS, pH 6.8. The flowrate was 1 nlL/mn. The sanples (12.5 jig of rt-PA
equi val BAEYTETEYi-ncubated with 20 mM DTT (final concentration) at 37C for

3-5 mnutes apgl mIAC/ROYCO. Four vials of the reconstituted protein
20 solution were combined for the measurement. The procedure for
particulate matter analysis for small-volume parenterals was
employed with the modification that a sample volume of 1 mL was
tested using a 1-mL syringe instead of a 5-mL volume using a 10-mL
syringe. Particle counts in the size range of > 10 and > 25 um

25 were recorded. 4

(3) pH. The pH of selected aliguots was determined using a
RADIOMETER PHM 93™ pH meter equipped with a combination pH
electrode (Microelectrodes, Inc.). The pH meter was standardized
with pH 4.01 and 7.00 standard buffers (Mallinckrodt, Inc.). 20

30 pL of the aliquots were transferred to a 0.5-mL Eppendorf tube for
measurement.

(4) Concentration by UV. The protein concentration was
determined by UV absorption at 280 nm. A UV/VIS diode array
spectrophotometer (HP8253A) was employed with a 1l-cm path-length

35 quartz cuvette for measurement. The samples were diluted 10 to

12.5 fold with formulation buffer. The measurement was blanked
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injected in singlicate. The chromatograns were nonitored wth detection at
214 nm The percent single chain (SC) is calculated 25 as follows: % SC =
(first nanpmad%area / sumof the first and second main Ppieratsoals'mas x 100.
(7) Purified clot sis activity for rt-PA. The potenc 30 the roteln
was asséagé‘éasbyt]??l TOEEET FeESTIHE Iai}glina@éasfandéﬁﬁ“l %Qj §% 4R anpI

bel ow. Samphes wes erditkihedodcerasadyor ange cal 200ad8DGsngomlgws :n two

concentrat| ons with dil [M re performed.the da)é Eefore t he
assay an@®™ir ut¥d g %\%% Ogt/(jj gd &%{'\Fﬁ%é Unt ¥ &R8 YEIPETPheVhekt day.
rt- Py r e &Y Bfice™ qufa%t %@asnﬂlluted similarly as an ?Ff?ternal d

reference. Results The results of the study are shown in Tables 21 and 22.
After 14 days(sof —68M03ﬁ@1@@r aty 3E€ival $Ed.he x asensbdvswxt” s ofasbiaas, aAppear ed

as cl ear d coI orl The pro ei n concent atl ns_ (1. T m.)
and pH (7 5. 03) I’EITB.I Th8a § R langed TabreéYs O§2 a\/\d{gg(}%ﬁmg%qu%

PCT/ USOZﬂﬂ%ﬂZSongﬂmws ddieurpar(mccl eqobppred dmycH—H A@R@Y@@mfayt h'letector
reconsti uted | t epl ase 2 Lvial _rt-PA, at 1 th B S,
L e fitpi 6! BRLE8C b8 UM Akoldeddd  dibl MnbelUneufbAl B B1
par 10 cl e.sopumbsnc(b w and. 25T1}gyﬁi)owf @atalwaqorlotr@/mlsol UThorsmal éer (T

reconstl r erg +th ts are
wel | ){? ?hegﬁngﬁl rﬁ[‘%l%aflggtg ‘%7]? ol grgg]:nﬁg\(lz\?l on’ %é\?l %%% Tabl e 23).
There am@@amedogrmnbae eoderrtedseviith getertien sbulty fror. t hBhe epenstit ut ed
drug pr %H%%ne?t 1%‘6%%t%%”§s aftollg‘fzg The part| cle counts result al so

showed a [ ower nunbe counts protein solutions reconstituted with
BWFI and BMSomigzan = windno@¢F| peAk| arpe ¢edonsli tepkd agehutitonshuiad 94 95%
nmondher nrefgeinl g 10 ter 14 days at 37C (Table 22). Both the % single chain
and clot lysis activity (in vitro) tests showed a decrease after one 15

week at 37C. (Ehe %ssi Bghg1channihs Y ghasudLi Ehe. proheidsk Sobydupas:
reconstltuted with BWFI or BNS than with SWI. Wihout bei ng limted to

any one {TRE6IFI54 hP80may bedtHe #edul t Sofmh hE01 Wies 8P atPeoY#thi Bt ing t he

pr ot eol Wp16 98Tt t.¥i Eyui fifdelyi EW0a WRRIR - n8tad et dR@rPEr BRO:BE NGl gneddi n for
t he (g)roteln solutions 20 reconstituted with SWI dropped to equal to or

| es@ t hdi#=5094M FPTchr iRbosePehrt ne 13 &B°FK i PY &pRci fT}B%ltﬁ]t?H’ £3t5598S flor t he

single mL/min. The samples (12.5 pg of rt—-PA equivalent) were incubated
with 20 mM DTT (final concentration) at 37°C for 3-5 minutes and
injected in singlicate. The chromatograms were monitored with
detection at 214 nm. The percent single chain (SC) is calculated
25 as follows:

% SC = (first main peak area / sum of the first and second main

peak area) x 100.
(7) Purified clot lysis activity for rt-PA. The potency of
30 the protein was assessed by the purified clot lysis assay
described in Example 7 below. Samples were diluted to assay range
(200-1000 ng/mL) in two concentrations with diluent. Dilutions

were performed the day before the assay and diluted samples were

stored at 2-8°C wuntil analysis the next day. rt-PA reference
35 material was diluted similarly as an internal reference.
Results

The results of the study are shown in Tables 21 and 22.
After 14 days of storage at 37°C, all the reconstituted solutions
appeared as clear and colorless. The protein concentrations (1.1

40 + 0.02 mg/mL) and pH (7.2 + 0.03) remained unchanged. Table 21
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chain in rt-PA 1In addition to the conversion of one chain to two chai ns,
the reduction SEC chronatograns of the reconstituted protein solutions 25
after twowaeslsssae 37C reveal ed clippings/fragnments of thecmiiSezsises
suggesting i ncreased proteolytic cleavage at el evqﬁl ed tenperature with
time (sEECEFgURE 152 H Y ecquRFRally O3t °% nthAdiTTCRStOtHH

cli ppibngis_t@glééeag(r?enﬁgs/,vﬂmr &t@@n\éemsno)n a6f 10mg7mchaitht 8BWFWO- BI® nand - PA
was observed in the reconstituted rt-PA 3Q with SW| than with BWI, or BNS
A ter SEUFIgETAPY STEHTE BF Gy L. | THRE L S REeT vrby SETReRIY rB)

i ndi cat edrthale atduritlke (>r aoonsti LUt @) altbephabepsatditn orslutlony/ atjer

retai ned greater than or equal to.100% potency after_three hours at 37C
(Tabl e Z5F°RaFt wWaepi 5?%?%&]0%?0?‘%5 % SRt e ]?/C.’nel‘he A RRRY, E?L){elgaééqeto drop
35 aft ereenetyeske ofeldt oriagen ath87CP huitmiabotibr 98%f Ydiemec Ty etyion
(relativ oinitial, Tz0) still remained. There s a drastic 3 VO

03/ 045468" af?%o%%ifs%gj're#&% Foh L?eﬁ"‘rae%t FOIEY After Two e %‘r‘g “ie,

W th onlepudds 65% adtel vidgprseitiinedg dridBlpEodict 5 sPared clayeCouritrs Bt

H AC/ RO of constituted Alteplase- (1 _ng/m, 2 Vi t-PA)__Stared at
37C for\g our ?%GYPBE%&%n%mﬁt lgl%sul IRE%E{O ng%p%?lﬂéflf@leprm% al >
25 P meomn2s port walteifi=EplBWInBIr<kIBsBidutded witthPAWBWFRnd2BNS 1596 7 15
=0 BN&#Q 7 15 rt-PA/BNS 474.5 1044 8.5 19 T=3 h, 37CBWI 1 2 0 0
rt-PA/ BWI 4 48 3.5 8 T=3 h, 37C BNS 10.5 23 0 0 rt-PA/BNS 200 440 1 2
T=0. SWFl 102812806 fecqustRPALSHE| s6D3-1kgE7 had. §4235% monomer remaining

after 14 days at 37°C (Table 22). Both the % single chain and

clot lysis activity (in vitro) tests showed a decrease after one

15 week at 37°C. The % single chain is higher for the protein

solutions reconstituted with BWFI or BNS than with SWFI. Without

being limited to any one theory, this may be the result of the

preservative inhibiting the proteolytic activity. After two weeks

at 37°C, the percent single chain for the protein solutions

20 reconstituted with SWFI dropped to equal to or less than 50%,

which is below the stability specification (> 55%) for the single
chain in rt-PA.

In addition to the conversion of one chain to two chains, the

reduction SEC chromatograms of the reconstituted protein solutions

25 after two weeks at 37°C revealed clippings/fragments of the

molecule, suggesting increased proteolytic cleavage at elevated

temperature with fime (see Figure 1). Figure 1 clearly shows that

in addition to the clippings or fragments, more conversion of one-

chain to two-chain rt-PA was observed in the reconstituted rt-PA

30 with SWFI than with BWFI or BNS after storage at 37°C for 14 days.

The clot-lysis activity (in vitro) indicated that all the

reconstituted alteplase solutions (1 mg/mL) retained greater than

or equal to 100% potency after three hours at 37°C (Table 23).

All samples were colorless or clear. The activity began to drop

35 after one week of storage at 37°C, but about 90% of the activity

(relative to initial, T=0) still remained. There was a drastic
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T=0 BWFI 2.5 6 0 0 rt-PA/BWI 877.5 1931 18.5 41 T=O BNS 2 4 0 0
rt-PA/BNS 225 495 2.5 6 T=7 d, 37C. 13.5 30 0 0 SWFl 302.5 666 0 O
rt- PA/ SWAVOD3M4sdss 37C 302.5 BWEl 4 0 0 rt-PA/ BWFI 2 292 PCR/usid2isss T= 7 d,
37C2 400 BNS32.5720.51 rt-PAVBNS T=O _SWI 6,5 14 0 0 rtf-PA SVFI
796.5 175G ipR I=@CcHEWEFY426E9D §v0 YREkPARBWEY *S64vYEY 1o 5443t§t56r=0
BNS 1 258 fvitht vRALBNS:S87 1291 4 9 T = 14 d, 37C 4.5 10 0 0 SWFI 491
1080 2.5 6 rt-PANSWI T =14 d, 37C 1.3 3 0 0 BWI 56.3 124 3 7
rt-PA/ BWFI 34 WO 03/ 045466 PCT/US02/37878 T = 14 d, 37C. 0.5 1 0 0 BNS 55
121 0 0 TARLE 21

5

Particle Counts by HIAC/ROYCO of Reconstituted Alteplase (1 mg/mL,
2mg/vial rt-PA) Stored at 37°C for 3 Hours, 7 Days, and 14 Days

HIAC/ROYCO
> 10um/mL > 10 pm/vial | > 25 pm/mL | > 25 pm/vial

T=0:

BWFTI 89 196 5.5 12
rt-PA/BWFI 725.5 1596 7 15

T=0:

BNS 50 110 7 15
rt-PA/BNS 474.5 1044 8.5 19

T=3 h, 37°C

BWFI 1 2 0 0

rt-PA/BWFI 474 948 3.5 8
T=3 h, 37°C

BNS 10.5 23 0 0
rt-PA/BNS 200 440 1 2

T=0:

SWEFI 10.5 23 0 0
rt—PA/SWFI 603 1327 10.5 23

T=0:

BWFI 2.5 6 0 0
rt—-PA/BWFI 877.5 1931 18.5 41

T=0:

BNS 2 4 0 0
rt-PA/BNS 225 495 2.5 6

T=7 d,
37°C: 13.5 30 0 0

SWFI 302.5 666 0 0

rt-PA/SWFI
T=7 d, 37°C 302.5

BWET 4 0 Q

rt-PA/BWFI 2 292 1 2
132.5
T= 7 4,

37°c 2 4 0 0

BNS 32.5 72 0.5 1
rt-PA/BNS

T=0:

SWEL 6.5 14 0 0
rt-PA/SWFI 796.5 1752 6 13

T=0:

BWFI 4.5 10 0 0
rt-~PA/BWFI 564 1241 13.5 30

T=0:

BNS 1 2 0 0
rt-PA/BNS 587 1291 4 9
T =14 4,

37°cC: 4.5 10 0 0

SWFI 491 1080 2.5 6
rt-PA/SWFI
T = 14 d,

37°C: 1.3 3 0 0

BWFI 56.3 124 3 7

rt-PA/BWFI
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rt-PA/BNS TABLE 22 5 Stability of Reconstituted Al teplase (2 ng/vial

rt-PA) to 1 ng/nmL with BWI, BNS, and SWFI in 3 ass Vials at 37C pH Conc.
Na- Re- Qwvotosloysibe (by tive duced (ng/nmL) (x 103 Rel a- SEGCTRR®@/§MSEC

U ng) tive % ng/m no- (% SC) activ ner) jty* T=Q rtPA/ A7 23 1.11
98.7 85.5/0. §730-%02- 5. 07 100 BV\F B 7.24 1.1f1 98.6 85.5 1.00:+0.01 |5.23 100
T=0 rtPAl A 7248 :1.11|98.4° 103+ 02 5.388 10 BNSB7019109 98. 3
85.5 0. 99 +0 Og %ﬁsloc T=0 rtP "26 1.10 98°3 855 1.07+0.02 5. 64
100 SWFI 725+, 9828541 04+0. 04 548 100 T=3 h, 37C A /.24
1.12 98.3 85. 2 1. 08+0. 005 5.59 110 rtPA/ B 7.25 1.08 98.2 98.3 1.01+0. 035
5.42 104 BWI T=3 h, 37C A 7.18 1.11 98.0 85.3 1.07+0.01 5.59 104 rtPA
B 7.20 1.10 97.9 85.3 1.04+0.015 5:4& 704 BNS T=3 h, 37C. A7.25 1.11
98.2 85.2 1.04+0.04 5.43 96 rtPA/ B 7.25 1.10 98.1 85.2 1.11+0.035 5.85 107

SWEI T= 7Stagjlll%%cof ARJccgétltt@:gegaﬁlg: 52La§e0(28§n‘59’-vg§l4r65PZ§8 tbt f’%g/BnT]- 26

1.11 96 wggHQBV\QQI ‘%N% &a | id=d1ass vials at 37°C
pH Conc. Na- Re- Clot lysis
(by tive duced (mg /mL) (x 10° Rela-
SEC) SEC (% SEC IU/mg) th? %
mg /mbL mono- % SC) activ-
mer) ity*
T=0:
rtPA/ Al 7.23 1.11 98.7 85.5 0.97+0.02 5.07 100
BWFI B 7.24 1.11 98.6 85.5 1.00+0.01 5.23 100
T=0:
rtPA/ A} 7.18 1.11 98.4 85.5 1.03+0.02 5.38 100
BNS B[ 7.19 1.09 98.3 85.5 0.99+0.05 5.27 100
T=0:
rtPA/ A 7.26 1.10 98.3 85.5 1.07+0.02 5.64 100
SWFI B 7.25 1.10 98.2 85.4 1.04+0.04 5.48 100
T=3
h/
37°C: Al 7.24 1.12 98.3 85.2 1.08+0.005 5.59 110
rtPA/ B | 7.25 1.08 98.2 98.3 1.01+0.035 5.42 104
BWEFTI
T=3
h,
37°cC: Al 7.18 1.11 98.0 85.3 1.07+0.01 5.59 104
rtPA/ B | 7.20 1.10 97.9 85.3 1.04+0.015 5.48 104
BNS
T=3
h,
37°Cc: | A | 7.25 1.11 98.2 85.2 1.04+0.04 5.43 96
rtPA/ B} 7.25 1.10 88.1 85.2 1.11+0.035 5.85 107
SWEI
=7
dl
37°C A | 7.25 1.12 95.9 72.8 0.86+0.03 4.45 88
rtPA/ B| 7.26 1.11 96.2 73.0 0.92+0.025 4.81 92
BWFI
=7
dl
37°Cc: | A | 7.20 1.10 96.9 75.1 0.91+0.045 4.80 89
rtPA/ B| 7.20 1.07 97.0 74.9 0.89+0.005 4.82 91
BNS
=7
dl
37°C: |A | 7.28 1.11 97.5 68.7 1.00+0.03 5.23 93
rtPA/ | B | 7.27 1.12 97.2 67.6 0.94+0.01 4.87 89
SWEFT
T=14d
37°C:
rtPA/ Al 7.26 1.10 94.5 58.0 0.56+0.02 2.95 58
BWFI B[ 7.27 1.09 93.8 58.4 0.57+0.03 3.03 58
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d,

74.9 0.89+0.005 4.82 91 BNS T=7 d,
5.23 93 rwBAB/0B466 27 1.12 97.2 67.6 0.94+0.01 4.87 89 SWPCTNs2Z878787C.

37C. A 7.20 1.10 96.9 75.1 0.91+0.045 4.80 89 rtPA B 7.20 1.07 97.0

37C. A 7.28 1.11 97.5 68.7 1.00+0.03

rtPA/ A 7.26.1.10 94 5 58 0 0.56+0.02 2.95 58 BWF| B 7. 27 1.09-93.-8.58.4
2.57+o.o 63158 35 WD 03/ 045466 HCT/US02/ 37878 T314d 37¢: rtPA| A 7.22
.11 94 . p2+0. 01 .24 N 7. 3. 0. g2+0 |3. 27 62
, T=14d 3753%22 B TR 31 1% 16 DA NS 270 T3501 0 R0 [os aW B7.29 1.16
93.9 49. p{X48%0. PT 240 44 W ACTIVity (I[Ug) T el atlve tc initrall (T=0).
5 TABLE 23,7|gj;mts for [Particulate Mdtter in Injectiorns Smalll-volung > 10
pm > 25 pmacphnjlect vans|, BSMle (jpeg4.oont adner |basi33x0 Lijght.e6bgcuréii on 6000
600 M cioswripi|e® 5.2 | Cord uisi oh 910 A%-8plia8etd+D . iiy/lvial40r t|- PA}4
reconstituted with BWFI, BNS, or SWI to 1 ng/nL was relatively stable at
37C for *oheAweekityn (BU/mgd)agelebabe tqe dngthal i €870 -t hat the BNS sol ution
woul d be anti- mcrobial, since it is the benzyl alcohol that is the active
ingredient. Stability testing using BNS was positive, i.e., 15 alteplase
was 5st abl e and functional. EXAVPLETZBLSudary

10

15

20

25

30

Limits for Particulate Matter in Injections

Small-volume > 10 pm > 25 um
Injections, SVI (per
container basis):
Light obscuration 6000 600
Microscopic 25 3
Conclusion
Alteplase (2 mg/vial rt-PA) reconstituted with BWFI, BNS, or

SWFTI to 1 mg/mL was relatively stable at 37°C for one week in a

glass vial. It is believed that the BNS solution would be anti-

microbial, since it is the benzyl alcohol that is the active

ingredient. Stability testing using BNS was positive, 1i.e.,

alteplase was stable and functional.

EXAMPLE 7
Summary
T-PA diluted down to 0.01 mg/mlL in normal saline was found to
be 1lytically active in a clot lysis effectiveness test. In such

test, thrombin and fibrinogen are mixed together to produce

produce

The

fibrin; plasminogen and rt-PA are mixed together to

plasmin; and together the fibrin and plasmin lyse the clot.
test measures the effectiveness of t-PA to act with plasminogen to
form plasmin and thus lyse the clot.

Materials and Methods

A. Materials:

Alteplase (2 mg/vial rt-PA) was diluted to a concentration of

0.05, and 0.1 mg/mL final protein concentration in

0.01,
0.9% NaCl
Abbott, 250 mL).

1 mg/mbL

0.025,

(Normal Saline, NS)-containing IV bags (Baxter and/or

was diluted

0.004%

Specifically, rt-PA, protein bulk,

(50- mg wvial formulation equivalent, TWEEN 80™

to
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T-PA diluted down to 0.01 ng/nL in normal saline was found to 20 be
lytically active in a clot lysis effectiveness test. In such test,

t hr onbi n wod3fiiasé nogen are m xed together to produce fi IPCTrUSOPBM®3sT nogen
and rt-PA are m xed together tohﬁ)roducgM | asm n; and éo]get her. the fibrin
and pl aSHFReFyRRE )t HE S Stltered Mt feasEE t RE & f-8LTTYehtds DF T2 PA to
act w thapl assbneogeiutdea t25 1f egmmpl asndog-andtthusweys esbMe sakosctdbtieri al s
and Methods A. Materials: Alteplase, (2 [vi gl -PA) ., was diJuted to a
concent "atPoft6F+10. §25°H. §95, I%‘?G%Flél‘ﬁ'dng.sﬁ %Wﬁi) f PRale pf"lotéeoi'ﬁC 2
concent ggtifgde idhd 3@ 088% Nadle Gheenaly SalddreedNBrt€ aHeairmbhegr | dehags
(Baxter and/or ott, 250 ni). ifically, rt-PA. protein bulk S

di 1 dt ed°tt 659 Vb m et e ﬁﬁnF/%%os‘%og‘iﬁ”rﬁnCi‘%FOn “é%%i%ailer‘f’taf §°8b2%6 80TM
36 WO 084043466 iRCELLISHN 3B 7B 11Suuf actcdph) unktih thét ezled w4 LtotHMwat er,

or a 10Q- Vi rt- ..was, reconstitute o 1 nyl/ 0.008-0. 011% TWEEN
80TM su gg?]a\ﬁ%‘ Vﬁ‘f@%ﬁg?ﬁ E&V%t el\lﬁa#dr F&u 8et %ﬁ%&fﬂn( %%\ﬁl fg%%?cnegd a

60- cc BbitBythegemmenamanni &G nediecdnsectdted ngedt bo«adntlo my el r by
septum 5 0 O{foewsv.i al at the center of the cake. The vial was gently m xed
by slow'inversions or rolling action until the cake was totally dissolved.
|V o | uehhal 0C@6 .NaA@h/mNS) Was . Wnhihd reweveddfraplaaééd-mwi ¥'h bebé sane anount
of the reconstituted or dil Ufken lremy/aredr vi BA saawe frol}l ows:1 19 /BLnat- Conc.
(my/ L) Vol. (nlL) renoved fiPdm a 250-nL |V bag* (Then replaced with sane
vol. of 1 ng/nmL rt- PA) 0.05 12.5 (30-cc BD syringe and 18G needle) 15
0.024 6,(10-cc BD syringe a 20, he ; -GC BD syringe
and ZZGOhégdl e) Overfill g?%ag@(\g/lvaetgcdrl?%% S%g%%%en%‘gg %g?.%ezdge fter dilution
int® thé-P¥bags (n=2 for e&chleoredh saringd  ang REChagrti®re gently mi xed
by invepspgn (about 20-24 timgs)s_ A, L0-aleal i guQlzWasa i ddidr awn from the
inlet port of the IV bag usipg;&@ 10-cc BD syringe and 22G needl e. An
aliquot (t=0) was 25 dispensed directly into a 20-cc Type | clear gl ass

vial for visual inspection. Simlarly, placebo equivalents at 0.025 and
0. 05 e Overfill of bag was not accounted for.
20

After dilution into the IV bags (n=2 for each concentration),

the bags were gently mixed by inversion (about 20-24 times). A

10-mlL. aliquot was withdrawn from the inlet port of the IV bag

using a 10-cc BD syringe and 22G needle. An aliguot (t=0) was

25 dispensed directly into a 20-cc Type I clear glass vial for visual

inspection. Similarly, placebo equivalents at 0.025 and 0.05
mg/mL were also physically examined.

B. Assays:

1. <Visual Inspection

30 Each aliguot was examined under a light box equipped with a
black and white background. The aliquots were compared to an
equal volume of SWFI or filtered MILLI-Q™ water in a same-size
glass vial that served as a control. The color and clarity of the
aliguots were recorded accordingly.

35
2. Purified Clot Lysis Test (Microcentrifugal Analyzer (Test

1) and Plate Reader (Test 2)):

The potency of the alteplase t-PA protein was assessed by the

purified clot lysis assay described below. Samples were diluted
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mg/ mL were al so physically exam ned. B. Assays: 1. Visual inspection 30
Each al i quot was exam ned under a |ight box equipped with a black and
whi t e bacworoswmsisé The al i quots were conpared to an equal pealusow3sis SWFI  or
filtered MLLI-QTMwater in a sane-size, glass vial that served as a
cont r ol toTREses| dARdRd (@PArtPY0 oo HPi GBBER Rér &VPectiEER SRS i ngl .
?|5|5 2. Euﬁicclfli QQ}I_LQrM.ZLglLSﬂl_SIZ_lﬁ-E@;S_E &Méﬁl’l@fﬂﬁhﬂﬂeﬁil@&]el Aag! y;aeg\ré Tigsd asdayand

ate Reader  (Test : e potenc t he tepl ase t- roteln was
assesse&nﬂydfﬁ%teﬁaﬁ%mlgﬁ Yot Fi}%%/%é)aas"sa?y'%&é%tﬂzd ahe 39\?& I8 wer e
di | ut ed gag7 WORR3/PAA45AEMROGBUSHZEGAG18 whe alisayerangtmi2Qy1040 rgd nl) in
three or, two concentrations wth diluent. Dilutions were perfornmed the day
bef or e tHESHELFSTERE™TT1 ut ed sanpl es were stored at 2-8C until anal ysis
the next day. RmBAdnef:erence material was diluted simlarly as an 5
internal reference, a. ui pment:  LL I\{O\IA M crocentrifug pal yzer
nodel no. 76ﬁ’MD§§@RCﬁISE@TCJ§°ocﬁ§iIt§#1ﬁ%a of AQR‘%—'%%%’T y%né’(rae%ssréorfb%6%tﬁyas
fluoresaenae andsittghi - sEabherdmgyeapabsketylandibli [flubressempet emd and a

| oader .10, assenbly. b. Reagents: -1%(v/y) .POLYSORBATE 80TM enul sifier(JT
Baker ). RUESTFAGAFPS GoBRTM Soki T pROSHTaCs (OTOLEE F A EPOL SP0.

0. 0486 RsMa@biR04) with 0.02% (w v) NaN3 and 0.01% (v/v) POLYSORBATE 15
80TM enul si fiber, bH 7.4 + 0.1. -Human thronbin (30-40 units/m)

(Cal bi ochem T nopened vial frozen at or below -60C until ready
for use.-1%Plasni MOJ&AORBATE 3007 emuasibreth@To®wek60C until use. -Biocell

fibri ‘ d as fol | ows: Fihbri d cl ot lysis 20 buff
br ought BB PEA B0 or's S LB B BPSF o ot 1] O "Ryt B or was

on 115 9885 f Begrfon T, K55 RERT i PECRLILTT oid Bkl aieR G, oce

bet yyeen g4™aRgubsidE vibal 7. nas shaken for up to one hour, while it was

checked to see how 25 well the cake was di sso] ving.
conpl et € an thromb%.n (30-40 units/mL) (Ca lbslocf'lem) %ep\@h?pl ;rrlleun%%iégeglas

vial frozen at or below -60°C until ready for use.

-Plasminogen kept frozen at or below -60°C until use.
-Biocell fibrinogen prepared as follows: Fibrinogen and clot lysis
20 buffer were brought to room temperature. A total of 7 mL of clot
lysis buffer was added to the wvial. The vial was capped and
parafilmed. The vial was placed on its side in a dish or taped to
an orbital shaker. The speed was set between 4 and 5. The vial
was shaken for up to one hour, while it was checked to see how
25 well the cake was dissolving. When the cake was completely
dissolved, the solution was transferred to a 50-mL Falcon tube.
The wvial wag rinsed at least three times with clot lysis buffer,
and the rinses were transferred into a Falcon tube to catch any
residual globules or particles. The solution wasg brought to a
30 firial volume of 30 ml using the markings on the tube. The tube
was parafilmed and put on the shaker for 15-30 minutes. All
protein was solubilized after shaking. The solution was set on
wet ice for at least 2-3 hours and gently shaken periodically.
Using WHATMAN™ No. 1 paper, the solution was filtered by decanting
35 the solution away from the precipitate. The filtered solution was

kept on ice.
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di ssol ved, the solution was transferred to a 50-nL Fal con tube. The vial
was rinsed at least three tinmes with clot lysis buffer, and the rinses
wer e trameDasoedtes nt o a Fal con tube to catch any resi dualPcgluso2rBmsss or
particles. The solution was brought to a 30 final volume of 30 mL using the
mar ki ngsReRSTIRES BBESTitHe t(FhendaEs M IPPEneaFand ptt! GivltheShaker for
15- 30 NicBYEESniY l-PRIARL k@S i 80bsbidtyzete add @fo1sbakbiileneThe sol ution was
set on wet jce for at |east 2-3 hours and gently shaken periodically.

Usi ng WARTRVANTMI™No. 1 paper, the solution was filtered by decanting 35 the
sol ution away.fromdhecpeacépidri@ardbe filtered solution was kept on ice.

38 WD 03/ 045 , 0273 _Ref terial (st d_ACT| VASER
CPR), AL SGEREFGHS Vdh PR A TEEPA-SOFE R A i paPyRT RenEl giar

pol ypr opyberesoT@difoal MAES prepaPed@par ahé oft loft iShandar decobdSl asr i axgsawi t h t he
r ef erenﬁe matgri al, a 10-15 / nL ,st andar tock sol uti onjwas_ prepar d. The
di | uti off*li&s SPeei ded™Bh NG atE BRRELS . Yo e HrERAT AT n§CSTandar dS’ wer e
pr epar edhac ol Ubwithd aiiltuleochokbhwhag di il enasddsie. wedld Istcandar dscener e

kept on_ige, . and the expiration of th andard curv s 12 hours.fromthe
10 ti rreaB% 6P§p§?{gff%ﬁ&$t%%dgl?%l FF?rﬁ%rggucrugéfeAsws?asy uffer - E!ﬂng M. 200
pL of standacfl ptepeka®idr nl 15 400 ng/ nml 400 pL of standard stock 9.6 nL
600 ng/ nL 600 pL of standard stock 9.4 nL 20 800 ng/nL 800 pL of standard

stock 9, %amd,a 1(900 ng/ mftlgzgos&u%c%f st andargln_st 9ck .9' %sgjinglgfﬂ%rrepar ation of
st andar 8-8E82  sotut-of —afd—of renarning— 25 standards was repeated to

pr epare standard c e I ti of Sanplg: g j; Initial

pr epar atzzbgﬁn?%n%f he sangpé aT/ésodfa %aﬁgﬁ&si% (])<f | yophi I%i'zefabmateri al, it was

reconst i4wt1g /ol umet ri,gal Lﬁ/ C;ﬁo shamgih Wdh water farg 30 injection (WI).

If the sanple was a sterile bulk material, it was diluted to 1 ng/nL with

WEL . i, st ock p. ! L Cropi pet g 10f;,pL of the
L o ! €€§f{%§“sanp| LBOEPAL Ald A alBhPg A °t o 308

20 800 ng/mL 800 uL of standard stock 9.2 mL

1000 ng/mL 1000 plL of standard stock 9.0 mL

The preparation of standard stock solution and of remaining
25 standards was repeated to prepare two standard curves.

d. Preparation of Sample:

i. Initial preparation
If the sample was a final vial of lyophilized material, it
was reconstituted wvolumetrically to 1 mg/mL with water for
30 injection (WFI). If the sample was a sterile bulk material, it
was diluted to 1 mg/mlL with WFI.
ii. Sample stock preparation
Using a micropipet, 100 uL of the 1.0-mg/mL rt-PA sample was
pipetted into a 15-mL polystyrene tube. A total of 9.90 mL of
35 assay buffer was added to the tube using a 10-mL graduated
polystyrene pipette or volumetric pipette plus micropipette. This
solution was designated as the sample stock solution.
iii. Working sample preparation
Using a micropipet, 600 uL of the sample stock solution was
40 pipetted into a 15-mL polystyrene tube. 9.40 mL of assay buffer
was added to the tube using a 10-mL graduated polystyrene pipette,

or volumetric pipette plus micropipette. This was the sample
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pi petted into a 15-nL polystyrene tube. A total of 9.90 nL of 35 assay
buf fer was added to the tube using a 10-nlL graduated pol ystyrene pipette or
vol unet riwopBpeldse pl us mcropi pette. This solution was @®€IIUpABBAS as t he

sanpl e stock solution. iii. Wrking sanple preparat.io ing .a mcropipet,
600 pL ¥ HHETs difpl &3t dEEOSB]F%t?%‘ﬁPJﬁa?uPEO pimg’& tadéhupﬁ#gsﬁg% Smere

pol yst ykeme drihee.9. 40 nL of assay buffer was added to the tube using a
10- mL graduated pol ystyrene_pipett or _volunetric pipette plus

i cropi petterVThis Was tsr‘?‘Blp%grrp?%oc 9Rfﬁp6§?gﬂ‘§h6§%?'ﬁ§%i?§78gfénpl§ol ution
t o | oadptepardttiensanpbe waiias reddec i [ttt edesargpltee wenele kkigtutdnnsce. iv.
The _sanpl e stoc reparation and working sanple preparation steps were
repdated to Ereg%cfsé% SRR SOHFF Ot i B * 5 " Posi ti ve assay control
preparati on The canirdl waasppemparddybyecensnstutinbi pgsamsdapdie wWf-BAL - PA

to 1 ng/nl, pipetting 0.5 -nL aldquots.into Eppendar yhes, freezing
at -60C€°Ain§1\% f“ubep\g/!\ﬁgt% naoﬂlve(g’ go%&efgﬁqaggst Egg%sggéeﬁ was r%%%%Thean?gnt r ol
was di | fiteskiugi rg: 100 0L ofA s@wpltebenwbkhe théwsdmen meagterdays thve aswmd®yl e. The
diluted control s I wer.e pt. . j,CE, cedure far .l RGH 2000T™M
Anal yze‘?’a? AE%%'y 1?@T§§n%rsosla§}§\%or ls%gggafgff%%\fsf&%e@gents are substances
added t sama mpingy ez cheapatiler. sulist dideted pemticdi pamplesn wexshéwrdal 15
reactio this case, contents of boat 1 will react with contents of boat
2 to forma standardi zed clot. Thronbin Aboat 2), when mxed with

pl asmi nogen and Pidrdduggefiol BOARREN 2¢3Q)Sednalywerc ¢hwaassildn of fi bri nogen

to fibrin an@'héogg@afw%%ﬂgdg dz2ed k0 Nidddne! gheCONSShicAg Siadd asm nogen
npl e of 20 PA

and fibrin. Atest sa t-PAis then exposed to the clot. T-

causes thedomiensiah ekothsiraseilpparet otpl 2SKFRCIRATE plasf nCRHRITDr eaks
apait the fidydn styapdss ASsd hecchptnds eaks wparty there dsca change in
the absorbance (light) characteristics. The absorbance is plotted versus
time. 2SOTRRNYS bt Peati pstOfiorHe 2afbfyFE A igE e Cthbc KEF ME1BNERFRE tHey  were

proper|ynahi goeda @heh t PEaMRLSEhESEHY FibriRsg&heakad tn becadse dikat it
was full. Syringes were debubbled if necessary and the wa(%g[ cycl e was
per f or nBERVERHE AnaPYy z B+PHACIRBE s Wditd MaPTshob#r i FafFandapdized in

vitro clot consisting of plasminogen and fibrin. A test sample of

20 t-PA is then exposed to the clot. T-PA causes the conversion of
plasminogen to plasmin, and plasmin then breaks apart the fibrin
strands. As the clot breaks apart, there is a change in the
absorbance (light) characteristics. The absorbance i1is plotted
versus time.

25 The pipette tips of the analyzer were checked to ensure they
were properly aligned, and the water reservoir was checked to be
sure that it was full. Syringes were debubbled if necessary and
the wash cycle was performed.

The analyzer parameters were as shown in Table 24.
30
Table 24
Analvyzer Parameters

Identification Parameters

Test code 24
Test name General absorbance
Test mmemonic GNABS
Optical mode Absorbance

Loading Parameters
Loading type Load (Crit.) incubate

analyze

Reagent blank on
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30 Tabl e

24 Anal yzer Paraneters

Identification Paraneters Test code 24

Test name Ceneral absorbance Test mmenoni ¢ GNABS Opti cal node Absorbance
Loadi ng Papag®szare Loadi ng type Load (Crit.)- incubate. anacCyaso2/sRsagent
bl ank on 40\\D 03/ 045466 PCT/1JS0Q2/ Q7R_7E' Reference type dil uent Sam! e
vol ume 203 S&H s 0-p 200 pL
2nd reage =amnienwolw@¢ Fhanpnt bar_cong0 T At a
Acqui si ti el ueRat Analvclc type ikt Run Tenperature 37C  lncubate
time 5 n1rﬁeaQQﬂtaglﬂV%%t?Rﬂ sec*  IntePyAb tine 5 sec*  No. of data jpoints
90* Filtekst reagent Filter 2 340 nn 28Bndehromat or 1 340 nm
Monochr onpd®st r223988tnm * These itens shébldb be adjusted accordingly t
ensure fullstfeagentgh®sieddsn. 5 Reagehit boat 1 was prepared by addilng 200
pL of recio?rd iReggedt prastAdsogen to 10T® nl of filtered fibrinagen. [This
was mi xed| gently and put iDats keaygedtippaParametisasr eagent boat 1 wa
pl aced immivisdsfityse position of theManal yzer reagent table.
Run

Temperature 37°cC

Incubate time 5 min.

Delay time 280 sec*

Interval time 5 sec*

No. of data points 9Q*

Filter 1 340 nm

Filter 2 340 nm

Monochromator 1 340 nm

Monochromator 2 340 nm

*These items should be adjusted accordingly to ensure full data

ac

plasminogen to 10.0 mL of filtered fibrinogen.
gently and put into reagent boat 1.

guisition.

Reagent boat 1 was prepared by adding 200 plL of reconstituted

This was mixed

The reagent boat 1 was placed

into the first position of the analyzer reagent table.

10

Reagent boat 2 was prepared

thrombin solution described above to reagent boat 2.

by adding the 33 units/mb
Reagent boat

2 was placed into position 2 in the analyzer.

Using disposable transfer pipettes or a PIPETMAN™ pipette,

sample cups were filled with standard,

15

two samples were being run,

indicated in Table 25,

The 0.25-mL sample cups wer

Suggested

e placed in the sample ring.
the
control, and samples as

Loading Scheme. If fewer than

the loading was done as indicated and

the assay buffer or water was pipetted into any intervening empty

sample cups.

20

Table 25
Suggested Loading Scheme

Sample ID Cup No. Cuvette No.
200 ng/mL Standard 1 3
(I)
400 ng/mL Standard 2 4
(1)

4]



Reagent boat 2 was prepared by adding the 33 units/nmlL 10 thronbin sol ution

descri bed above to reagent boat 2. Reagent boat

2 was placed into position

2 in the woaBypzawe The 0.25-nL sanpl e cups were placed i npPCraSezspie ring.

the

Usi ng cuﬁs?gsa.m_e_t_pa,ns.f_gpp Pl PETMANTM pipette sanpl e
cups wer €49 PEBl Wt Endard, contrdl, and sarples as 15 indicated|in
Tabl e Muggesﬂéd_goadl ngt Scheme.— - fewer than—two-sanples—were-bei ng
run, the ?Q)%d’igﬁ@LV\%"sarﬂaﬁr’F@ as indicated and the |assay buf fer or watef was
[ ettedq_nw_anSLl_nLewem_ag_eanyAanapL%ups—QOJabLe—zs—&ﬂges ed
Eogdl ng é@ﬁ@n’%g@%{-hﬁlt@nﬁiﬁ%up No. Cuvefte No. 2040 ng/nlL Standard 1 3
400 ng/_m__St_a_n_d_a d 2 4 ( 41 \\D 03/ 045466 PCT/ALS02/ 37878 600 nn/r'r
St andardaﬁsﬁqufqntrﬁﬂmrﬁlﬁ/ Standard 8 6 (1) 1000 ng/ml & andard 5 I7
assay con%qcblngr/@? ﬁt%“d@rdZOD ng/nL Stdndard 7 9| (11) sample 1 dil 1
10 sanple-1 di_l¢ rep 1 11 sanple 2 dil 1 regp 1 10 12 s di |
rep 1 1S@mpl%&%}lpén¥@m ep 2 12 18 400 ng/m Standard013 15 (|
sanpl e [153mle) 1y @bl 2 mep 4 QF—)I’YTﬂ e 1 8il 2 rpn 24 15 17 sakple 2 dil
2 16 18 sammhs @ 91Hi3 reydpl 2 17 19 Hisay contral rep 3 38 20
sample 2 dil 2 rep 1 11 13
assay control rep 2 12 14
400 ng/mL Standard 13 15
(IT)
sample 1 dil 1 rep 2 14 16
sample 1 dil 2 rep 2 15 17
sample 2 dil 1 rep 2 16 18
sample 2 dil 2 rep 2 17 19
assay control rep 3 18 20
600 ng/mL Standard 19 21
(II)
sample 1 dil 1 rep 3 20 22
gsample 1 dil 2 rep 3 21 23
sample 2 dil 1 rep 3 22 24
sample 2 dil 2 rep 3 23 25
assay control rep 4 24 26
800 ng/mL Standard 25 27
(I1)
sample 1 dil 1 rep 4 26 28
sample 1 dil 2 rep 4 27 29
sample 2 dil 1 rep 4 28 30
sample 2 dil 2 rep 4 29 31
assay control rep 5 30 32
1000 ng/mL Standard 31 33
(II)
sample 1 dil 1 rep 5 32 34
sample 1 dil 2 rep 5 33 35
sample 2 dil 1 rep 5 34 36
sample 2 dil 2 rep 5 35 37
The “Special request” button was pressed on the MONARCH™
Analyzer. The sample cup information was entered. The “Accept”
button was pressed twice. After the MONARCH™ Analyzer finished
5 pipetting, the reagent boats were removed and placed on ice. The
sample ring was removed and placed in the refrigeratoxr at 2-8°C.
i. Endpoint Determination:
The endpoint (lysis time) may be determined by a computer
program or manually. For automatic calculation by computer, the
10 endpoint is the time required to 1lyse the clot, which 1is
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600 ng/nL Standard 19 21 (I1) sanple 1 dil 1 rep 3 20 22 sanple 1 dil 2
rep 3 21 23 sanple 2 dil 1 rep 3 22 24 sanple 2 dil 2 rep 3 23 25 assay
control rwpod/onase6 800 ng/nml Standard 25 27 (11) sanpl @CI/usor/3B78ep 4 26
28 sample 1 dil_2 rep 4,27 29 sanple 2 dil rep 4. 28 30 sanple. 2 dil 2
rep 4 28°8FRhPEORRFLIAYEp 5 Hg g o@nﬁ%ﬂ%ﬁt StERTFFBE 31053 HA 1)
sanpl e &ndbbide rep &BRheddas saPl Lirkdidim2 pepnd 33 36 0.9anmpbeozbalide 1 rep

5 34 36 sanple 2 dil 2 rep 5 35 37 The "Special request”, button S

pr essed "BhTE HEPNINAREH R %Aﬁflaféﬁ.t (ggﬁélgtﬁu qﬁhfoﬁﬁﬁf%%hcﬁég?’

ent er ed fofhenahAat epicterhitidtdpnyastier ess@tbiti ceas Alldterrntimed MANARCHIEM

Anal yzer finished 5 pipetti the reagent. boats were.renoyved a ced on

i ce’ ThE SSERPIE rﬁlﬁ% \%ﬁ argﬁ%?/e 5d FSRERA T RHE S éLFrslsg\éﬁ%]tqu%a:{HOg%C.

i . Endpokat lRedesdr n@heoandphiatewdpodatexnliysidsati the) timme lbé dbéefimgted by a

conput er rogram or, manual |y, . For a t.i.c ,cal cul ation. by e t he

10 endpg}oﬁgr?%mf%evﬂunee 1Tfl%sqsui F%%ntg'P%/ggatlﬁe tg}eot%hﬁﬁechl?saggg% ¢

03/ 0454b6tWean USHR2/ 378#ht ddterbimed and ottt | sdddeguehrbr avapudnendps nt

determ natio t he poi nt_. s, _defi.n as. .t prst _tinme i w 0.03

absor baE(e:%S tr}drﬂatns QAh(gdrq‘)’g)'t hetIgha%gee idgﬁggssabtsﬁgﬁg%(.g%ogggbsg%%t%% Rt

Spedi fi 6abPy0, boe maverl tdetiee nhegt | ehsotlracendperihits wasddeeemiedl f rom

the 5 abagrhance Lidepdala. TR Lhisb: ADSAPIREe POl Nl 858,080, 01300

was | ocat ed. e endpornt was determned as the tine of the first

absor barte thal wailesdnihdml 02@306ubfequnnte dsgebrrcabsatbancehedseten t he

currentdg9§%r =and &Q;]iggsgggﬁqgiﬁg%qrbance was |ess than 0.0030. |If
sor t han

the delta a ance was greater
ii. Calculations:

15 The mean lysis time for each standard curve point was
calculated. The standard concentrations (ng/mL) and the mean
endpoint times (which are in seconds) were converted to log
values. A standard curve of log concentration (x-axis) wversus
log time (y-axis) was prepared.

20 Using the slope and intercept values obtained from the linear
regression analysis, the log concentration for each sample was
calculated from the log lysis time (endpoint). The antilog of the
obtained log concentration was taken and multiplied by the

dilution factor (e.g., 1667) to obtain units/mL.

25
[log lysis time - y-intercept] 1 mg
*(units/mL) = antilog [ ] X X
[ slope ] 1,000,000 ng
30 X (sample dilution) X (1 unit/mg).

The system suitability of the standard curve was evaluated
using the system suitability test. For a determination to be
valid under this test, the correlation coefficient for the

35 standards must be between -0.997 and
-1.000, and the control within + 10% of its accepted value. If
system suitability was not met, the standard curve could be

redefined by performing the linear regression analysis using no
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10 0.0030, one noved to the next absorbance reading and determ ned the
del ta absorbance. The endpoint was the first absorbance value of the pair
(initial wodssulisequent absorbance val ue) where the del tzrcarkIsSM/mes:e was
| ess than 0.0030. ii.. Calculations: 15 The nean Iy e for ea(
st andar dSHSF veR5Gi nEOWas CELEUPYT e®OIPRE sthritrar d % % tratronsé¥%g/nt)
and t heshradlarER@RObAL ohi teesl)(wWhi ch are in seconds) wer e converted to | og
val ues. A stapdard c rve of lo cone entrat%og aX|§25M%rsus : %gﬂrlne
(y-axis) was B?eﬁﬁ?% S JFGsigCT HE ERGVEAt er S5 Ve uBs BBt Al ned
fronrtheUVﬁI&&u nmegweosrmn/mmak¥sm$guthedlogF@oddenkKatroh,f@ﬁle@ohasanple
calculated fromth Si s end Q| ant f the
obtai ned®Pot T oitc eRET At |a3ﬁr ec¥t akeSt Ste Slijtg:l E}Layb rgslsglg?’utgl onshf act or
(e.g., aésajlbéﬂ(ﬂMQMen uﬁbtsEmMﬂ.Zﬁaﬂlo@HbySSS allmflv%pmenﬂe¢@k§ﬂ]per ny
*(units/ n [ ope 0 S
di | uti ofy™ é%?lgﬁ%? Th WJ a%S%é %é\squgbfgggaggfrgggﬁgtgﬁéa?%g%ﬁ?ﬁ% was
eval uat édomushegtwdnes&yr_slteerﬂﬂumtttelbssl i t fhiwsvas Fmpca-’t@e]t dnmiupdts 6vialo be
valid under this t el at.i oef t f 3 ards
must be gefmeen ’%ﬁ§§9 an% ggg% dﬁug%zmgh% %%%?EQH mﬁ?ﬁf%ﬁiklggﬁ%%ﬂ?ts
accapt edheal ffere | Fepbisdtem spet alsibly whs urdennerera haveragsdar d cirve

could b f] Y. r i | inear.. re o] YA S g no
33 VI0 037 BHETBe- BT U STBTE  eue™ hag oo “eont! gbie parnts (1o,

the firseport|wst insuahtdaty midprbe onitted). The results were reported as
units/vial, units/ng, units/nm, 1Uvial, 1Unmg, or IUnL, as required. For
the control, all five b5 replicates were averaged. Systemsuitability was
assessed as deveribbe a¥dvétyFor final vPRELSGEIBESIVAEY ¥ ve replicates
per s sanpl e di liyhi oo/ yere averaged. The avefage pestéinmas reported from
the two sanpl e d| lutions. This was reported in units/vial, where
units/vial = average units/nL x ni/vial. For bulk sanples, 10 the five

replicates pe"fjn?;@-gpr{ﬂg Re! |u‘rﬂ:d:97‘m§"@rfa9 averagesteineo @V’@ézﬁgﬁlbﬂéwdnlms

reported fromthe two sanple dilutions. The
IU) /mL or IU/mg by multlpllcatlon by the appropriate

international unit conversion factor.

20 For COA and stability testing, the testing of the sample was
repeated using one rotor per each of three days. The average of
the results from the three days was reported. The assay may be
repeated based on the results of the in-house control and/or based
on determinate or indeterminate error. The final results may be

25 reported as an average of multiple tests.

f. Procedure for the Plate Reader Assay 2:

The plate reader was turned on and the temperature of the
thermostat was set to 25°C. The lamp was allowed to warm up for
at least half an hour. Thrombin was added in an amount of 20 ulL

30 to each well. Thrombin may be added from a reagent reservoir or
from an interim plate using the multichannel pipette. 20 upL per
well of diluted standards (in duplicate) was added to wells B2-B6
and C2-Cé6. 20 pL per well of the control was added to wells D2-
G2, and 20 ul of the samples was added into the remaining wells in

35 quadruplicate in a vertical format to a maximum of nine samples
per plate. Wells in rows B-G not containing standards, controls,

or samples should contain 20 pL of assay diluent. The rt-PA
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report was in units/ng where: *specific activity units of activity nmL 15
(units/nmg) = ng of protein/nmL *Units/nmL or units/ng nay be converted to

i nternatiwpaB/owsabés (I1U)/nmL or U ng by nmulti pI i cati on bycrhsozappropri at e
international unit_conversion fa to 20_ or nd st abilit esti N9, t he
t est i ng SBFPLHR HnhPe g 3 B8R r‘?esl’LB?g ?}'é"’fm@&cﬁl%?t%ehr de days.
The averagn &f intthei:lhelsulties usHiam th@ mlréendaysl wapeteport ed. The assay may
be repeated based on the results of the in- house control and/or based on
determ nate or indetermnate errso gedflgl sults may be 25 reported as
an average of nultiple tests. f.”P°6€sttre ¥ ﬁe Pl ate Reader Assay 2:

The 5pI at e—reader—was tuwed ohr—ahd—the—ten er"tu. uf the L..lc. rostat was
set to 25&—Hhe latp-wasrall-ev "*ﬂgéq TS ARG deastha frzagzyaur .
Thr onmbi n lzyéé)s aagioed _Egld an nglrgoount 11930 2 DﬁE %G %iq 1éac il\i\agl I Di;‘ﬁ?}rc@;ﬁl} may be
added friojpga 1teagentegeseriQi r Pseg f interimplate usijng the

i |

i
mul tichannel pipette 20 pl perl welll of dllLtgd st andat-ds /.r duplHcat e)
was addd® (P9 s| B2 B6 | 2AAd CZj-l

8. s p%é’fa?v’ve § E‘F’y was
added tq 3 | $ 22 ar@ggio i Laf t%glsanp ‘gs wag ‘adde ntc@s

remai ni ngs et ga&]_n %ﬁguc picat e A verdd.cal [ fopmat sta a rexi mgm of

ni ne sanﬁr%ﬁ &L JE@;% @Q i B d 0M5,1B-45 [Nl €ONbAd R N@18tandaeds,
controls, or|sanples shquld coniai n |20 pL |of assay dil yent. The rt-|PA 44
WO 03/ 04466 PET7 USe2Z27 378/8 sanpl es [nmay be added| rndiviidual |y W th ja
si ngl e clhannel pi pettte or * froman interim|pi ate using the muliti channel

pi pette.| Suggested|Plate [Map 5] 200 400 600 800 1Pp00 Assdy Asddy Asslay
Assay Aslsay mg nging nging Dili Dl Dil Dill O td Std Std Std Std 200
400 600 800 1000 Assay Assay Assay Assay Assay ng ng ng ng ng bil Dl Dl
Dil Dil StdT8edtBrefiRagnSedl Coien Sam aSheweSdin rSafd SR USARFTSERS Sam
Sam tl’gJ :LBlre tQJ etgeplﬁicﬁtﬁloﬁ péﬁ %l@lsﬁlrﬁjggne 7 Py 8 @'l epegr Yed1Thee

fibrinogen solution was allowed to reach roomtenperature
fibrinogen-plasminogen was added to the plate as rapidly as

10 possible across the plate.

After the addition of fibrinogen-plasminogen, the plate was
placed immediately into the plate reader and data collection was
begun. The first reading was taken with two minutes of adding the
fibrinogen-plasminogen to the plate, so that the maximal

15 absorbance of the clot was recorded.

The absorbance of the plate at 340 nm was collected, and read
at an appropriate time interval (usually 30 seconds) until
baseline absorbance for all wells was achieved (usually one hour).

i. Calculation:

20 The endpoint determination (time to half-maximal lysis) was
made as follows: Lysis times were calculated as the time for the
absorbance to reach the half-maximal absorbance. The maximal
absorbance corresponded to the maximal clot opacity recorded for
that well. The background absorbance corresponded to the minimum

25 absorbance of the totally lysed clot. The raw data points (lysis
times in seconds) were averaged for each of the standard, control,
and sample replicates. The log of the averaged value was

calculated.
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prior to the addition of plasm nogen. 200 pL per well of
fibrinogen-plasm nogen was added to the plate as rapidly as 10 possible
across t hwopBatssee After the addition of fibrinogen-plasm megarsp2/s13es pl at e
was placed inmmediately into the plate reader and data collection was
begun The f /r SEEPARTR 1 WEs "PAKBACF Th B ATPRUSSS SR RGOPhLYS Lo
fibrinogemepl asignogedorids the yphate) serthat thke me@amktaddambsenbance of
t he cl ot mgs,recordeg. The a sorbazﬁg of the Elate at 340 nmwas col |l ect ed,
and rea® P AnCHBSTOPFIATR tiove PP ATRr vat 3¢ dElal Iy 30 seconds) until
basel i ne absarshapcehé orlopkl anal 1stavaspachatved dotatiabd yfone theul Jnear .

Cal cqul ation: 20 The endpoint, determ nation (tinme_to hal f- ipal lysis) was
made a FOIPERAT™ (S T o e D ot et o B Fehect e Ao fhe <X

absor bameepie Eeashtideldwallfysiaxitiak . abshebancelogThe rine miitainddokdmnce
correspaonded to t.he maxi mal, cl ot _gpacity . r rded f.or wel L, T
backgroﬁﬁ&cgﬁé%?%ﬁﬁ%ew%%pgggﬁ%n 5% f%ﬂfﬁglggﬁi%§h19§3agégg Hﬁ%ef%?tgﬁe
totally (leysed té@t). thhebramim datiaspoints (lysis tines in seconds) were
averaged for each of the standard, control, and sanple replicates. The | og

of {he averaged val ue was (,¢al gul;at ed,. 45y_\/§9t9§61e9@§466 PCT{,US02/ 37878 A
st andar d (gl e Mas photited, by entering the data fromlysis tinmesx(log
seconds - y-axi]\é\gi versus the rt-PA sigdard curve jprQues voocomcentration
(log ng/nmL - x-axis). Using the slope and intercept val ues obtained from
the |inear x5(£§1%1%5§£31%@i alX_yﬂ' Smit | og concentration was cal culated for
eacfy sanple fromthe lTog l'ysis tine. The antilog of the obtained |og
concentration was taken and multiplied by the dilution factor (e.g., 1667)
to obtain units/nL. 10 [log lysis tine - y-intercept] 1 ng *(units/nm) =
antil og f'“E“ﬁ] Xox finglopeal 9210067000 WG tX WSBRprerdidas ilgh)umxcelvimt t / ng) .
15 For aF:vial sanpling, units were reported in units/vial, where: 20
units/vial = average units/nm x ni/vial. If a specific activity was

regt r edriSE/ Stk i @VBLRKE SHHISdED x mb/vial.

If a specific activity was required for sterile bulk samples,
the average of all five replicates 1in units/mg were reported,

where:
25
*specific activity units of activity mbL
{(units/mg) = mg of protein/mL
*Units/mL or units/mg may be converted to international units
30 (IU) /mL or IU/mg by multiplication by the appropriate
international unit conversion factor.

System suitability was determined. For a determination to be
valid, the correlation coefficient for the standards must be
between -0.995 and -1.000, and the control within + 10% of its

35 accepted value. If system sulitability was not met, the standard

curve could be redefined by running the calculation program again

using no fewer than four contiguous points (i.e., the first or
last standard may be omitted).

The rt-PA activity was reported as units/vial, units/mg,

40 units/mL, IU/vial, IU/mg, or IU/mL, as reguired on the assay data

sheet. The assay may be repeated based on the results of the in-

house control and/or based on determinate or indeterminate error.

The final results may be reported as an average of multiple tests.
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the average of all five replicates in units/ng were reported, where: 25
*specific activity units of activity nmL (units/ng) = ng of protein/nL
*Uni ts/ nmworosomisss/ mg nmay be converted to international umcCTaso3678¢s U)/ nl
or rTg b}/1 mul tiplication by the appropriate international unit

convers tor. Systemsuitability was determ ned. For a determ nation
to be validzpyt heisorr elwddnicnefdieci £iteflaket he-rat aidaitéds mest 0 bel,

bet ween -0,995 and - 000 nd the ntroI hin + OfV its 35 accepted
val ue. |0f-(8§ st RSl 1 é-’blrllq/t’@’ v%sthn rr%?pe?"ﬁeé s?anﬁgi ecsusr’vecslceoulat

redef i nedibytlvnripagetbenicakolbiatden puiﬂglradmyagmd\ afisémng2A0 Hoawwer dthan

four contl uous s ( he first or t stand d Yo b omtted)
The Yt - 5%?’%? abnor eﬁ)lg‘rtegﬁi ak ﬁﬂ??s??/lflpa $cffr]fle'fs/ m%E rrg u ﬁ?

| U vi al Nsl u la:gteplasteU/ m-PAas appganraedd an tshe sassaylyiatcalowtveetsolﬂ“heorassay
may be re te ase he results-of the in-_ho C d/ based
on deterﬁlig‘ﬁlg Jlr)yi g ergr%l‘lg‘é’ileonerarlr(l)drl reni“?ilem?dlnna%1 lrééglﬁl ;Eg&{;}%h e rg%%rted
as an averagéoofpemidd.ple tests. 46 WO 03/045466 PCT/US02/37878 Results
By vi SU?’" in eci;“ on th%c %l teo%l 61:Sa.e.sets,F)Alq.l lfi:ta%q ngoc?i‘].ec%dozéveranﬂl 0.05
ng/mL with appeare Yol or | ess, clear to y opal escent

sol Wt i ohouirsi t fat | wlandcarmwranlmﬂr slegon§tiatesi @@eéwﬁm gotfiviteey at
roomte FEnar o o3 A pDSndldienlage; L -RA 3ppgared, as a

sli ghtlgg’%%g%gy&s% UtOI o%sniyéém%s&eat eyy a%t er di ?U%%on éLnd ?emal r@d as such
t hr ough@encfiieion nf usi on period. In the majority of cases, all fractions

col l ected ovey. .24..d8 hopxs (Eo&g%i. cgneentd a{:b oasogerr@n@j rated spesific

activities greater than 90% as assessed by the clot-lysis activity assay.
Concl usimermLRéB0( ef e dVaCIPAY Hagg/ Y0 dibuted tatocelly GO2veanfter 05%

mg/ pd '%ogr%%E%bggofééebagSaﬁﬁ%&%t”kbn&@%ﬁdﬂ@” cally active after 24 15 hours

of storage at anbient conditions. EXAMPLE 8 Summary Tenectepl ase dil uted
down to 0.01 ng/nL in normal saline was
EXAMPLE 8
Summary

Tenecteplase diluted down to 0.01 mg/mL in normal saline was
20 found to be lytically active in a clot lysis effectiveness test.
In such test, thrombin and fibrinogen are mixed together to
produce fibrin; plasminogen and tenecteplase are mixed together to
produce plasmin; and together the fibrin and plasmin lyse the
clot. The test measures the effectiveness of tenecteplase to act

25 with plasminogen to form plasmin and thus lyse the clot.

Materials and Methods

A. Materials and Chemicals

*Teneteplase, TNKASE™, 50 mg vial

*0.9% NaCl injection, USP, 500 mL (Baxter)
30 *10 mL SWFI, USP (Abbott)

*3-cc, 5-cc, and 10-cc BD syringes

*22G 1.5 needles

*5-cc WHEATON™ Type I clear glass vials

*20-mm gray butyl rubber liguid stoppers
35 B. Methods

Tenecteplase (TNKASE™ variant of t-PA), obtained from
Genentech, Inc. (e.g., U.S. Pat. No. 5,612,029) (50 mg/vial) was
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20 found to be lytically active in a clot lysis effectiveness test. In
such test, thronbin and fibrinogen are m xed together to produce fibrin;
pl asm nogwp oaldassbenect epl ase are m xed toget her to produeeTalisaysisng and

together the fjbrin and plasm n |yse the t est neasuge the
ef fect i \?«?ﬁ@%%tjo‘i‘uttegne% epl §LE owgli’t 1(2 g Swggmér]\oge% ?o§f (Eﬁr% plasm n
and t husykysge tded cdd .nddatier i al, s2anandved had so A ndvitadr |sallsnand\T£Ohemscal )

RSN 0 T KASETM gﬁs VV%%ot% %%§Eags I Eg}e‘gtl On k U%laglg% Syringes

(Baxt er )F o354 5-¢t¢,
*22G 1. ﬁ‘hﬁeedanvaﬂium WEA@'@IH\zieaypzeth chearegéras@hutatis dru@ Opnedurtay

but bber, | th t M t
of 12 prE GHE ha o eBREReR e | el yeyCRe) dBSERE SR )
(50 ny/ wi.at) Wasz 48nd\ND 087 04H466 P@HdJMSBW@T@ thevondkid ugent tvo ¥ ng/ nL

with 10 1r1111*\‘7e0£10 U;té{l L a:i §t Cc?f %YJ'&Q.%t@adtggﬁf%ﬁ%ls@ s&lu&orfjmd S

nm. of nornma m)ved rom separ at e s (500 nmL NS,
Baxt er) vas Mplb&eét gsa t'ﬂlae Iﬁfampr‘lmlwnb wasl repl avedngit hnﬂhélﬁlé%lb‘?%il tuted

drug pr t 2. J0s9ive n n I onggentrati on Si t bags
O USoPog g3 cadhysBelt b gRR e Sonte LA Lo heite e
[ nve(r Si Grgainiid- fb allhequ@th@f) t he Tl diVedbaenecpeprbsiaicsofift | Rl RG

sanpl ed \é'n@d:%?lals\é \(%fa*aea oy gcbéxéhngspaagdgf spersad flhBi‘Qsééﬁ@c 5-cc
cl ean clear glass VI in one and the 10 remaining in the other).

The 1V Hagbtc@ht@ﬂrme@g chediiieredort ehelet il -as@ReEeoptacedaBata bhch top

under nqg! n%lacflb URLERCEM se | M@l vl 8ty CONQAtons £al 24 hOWS.of
Addi tional aliquots (10 nL each) fromthese | V bags were sanpled after 8

and 24 Hé9r39ef storage. 15 C. Assays The pH deternination was perforned
usi pg a RADREMEIER PHM 93 TM pH neter and a mi croel ectrode (M 410T™M
Mcroelmnc.%. The pH neter was standardjzed w_th @14 01 _and 7.00
buf fer stand&fdhr %’i’eﬁn&nﬁ-‘éé%rgﬁ%npeﬁfow eRt1Dndi FPAOASEDE AHM ¢ he

al i quot 930t JrepeeteplAse wWereosuheeted (ro-41e" chvidlcroelectrode, Inc.).
The pH meter was standardized with pH 4.01 and 7.00 buffer
standards prior to measurement at ambient conditions.

20 All the aliguots of tenecteplase were subjected to the clot
lysis assay described above to determine the in vitro bioactivity
of tenecteplase in these aliguots. The samples were diluted to
two or three different concentrations within assay range (200-500
ng/mL) with the diluent. Tenecteplase was used as an internal

25 reference. All +values obtained were normalized to the
tenecteplase reference material. The biocactivity was assayed by
clot lysis before and after centrifugation.

Results
A summary of the results is shown in Table 26. The observed

30 PH (7.1-7.2) for the higher tenecteplase concentration (0.05 mg/mL
in NS) was slightly higher than that for the lower concentrations
(pH 6.7-6.8 and pH 6.8-6.9 at 0.01 and 0.02 mg/mL, respectively).
This is due to the larger amount of the buffered tenecteplase (5
mg/mL, PH 7.3) being added to the IV bag directly for initial

35 dilution. But all the pH values remained unchanged after 24 hours

of storage at ambient conditions.
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| ysis assay described above to determine the in vitro bioactivity of
tenecteplase in these aliquots. The sanples were diluted to two or three
di f f er entwomamesite ati ons wit hin assay range (200-500 ng/ ®COr/usior/Brsvhe

di luent. Tenecteplase was used as an internal 25 reference.

obt ai ned wer Eiqor RAPFzed Y565t he®CHeHedt epiibe Pé?@??hcecﬁﬁf%ﬁf%%altw?ﬁe

bi oact i Y&éﬂeﬂ&\ﬁ%a@ss%?(ged By-urelogt  lwetdes hefrdoemaad altferecentdi f ugakiron.
Results A sunmar the results_ is hovvn métbl e 26. The obser ed 30 pH

(7.1-7. Q?n‘flblrfutgﬁélﬂ‘ilgﬂ’ér PR e EFEDT s Jc‘%’r?é:entr 3500, 05 HYy iT°NS) was
slightl ynpi %%Elﬁb@e{tltdﬁat tﬁ@dj whe |owerviaitent tat ithers n#]‘,:ﬂdl 6e37e6wasand pH
6.8-6.9 at 01 and 0.02 rrg resp ectivel %%t.e ThIS |rs d ye 1o g pkar ger
anotnt BFm?‘FFei bR ¥ el t BR ﬁeﬁ?ﬁs@ t8 2hgrt H7EH ebe| ng adde 50 the

|V bag digerddy fan idliltiedsadd dihat resulBut aﬁtért kenphri Mataresnr eeaiened
unchanged, after ho f stor e at anbi ent condition 8 / 045466
PCT/ US03} 5937/ f‘ﬁ%e | E0F | §g\ﬂg 26t ‘\’ﬂr‘f% n% SPBEETh ct&r?gle?\‘ufhraglu%%"%
(deterneeeskb@ugBlE:LH?LC) sugges et oraredsipafior emendtaf bér reenirifaigani on of
each sanpl e al quo;rﬁai S was 1o eggure tgeargt oy P e¢j pid ?Eéz?@ratﬂ%h was

not visP ?‘ér‘"f ‘t he 8d ey Was 5 te rior to assay nore accurat e
i ntier pr etadioON a0fl tdfrerr esahtsi fugatabh, ca@esh thelicesgbt sthxf t épss  of

centrifugation wer |gthI wer £ 0 t ti L e on
t han be?g?‘eelrbeﬁfr?lﬁﬂga i 0 tt 0sugges dlf n69 & ‘ﬁ%ﬂ[ﬁd a%%%é/nta%g g?%g ;%ﬂtrtgr: on

occurr edilTabdre 2fns mmrp@pneﬂmtm@ge (On5coadéeht r at Fokrs 10°1EGr e and

after ceptrifugatig es f t d=5; i gher, at
0.01 and Hf) m92 g(Et/ r:rLtwléﬁY\{Hl g’lgf%llgg%%n af'ééertﬁ d&?ﬁﬁaona%lcgngg?r hi gher

concent rtaineono£0 Stampiorl.) . Thits Peftentg/mhangdeat Heg®eRt coffedts atlifon
(0.41 ny /”%Ana_lascqoafn%saged Wi dii TS QEL5E QhRGR Al A0 1nBBLddoa tihe

percent change 1n 15 concentration was 57% i mredi ately after_dilution and
i ncr easé@d% t@fté’n%éf hepr4 h69r§1911\bf3§18@ﬁ| fheage ¥AangeswaECoiterldd at

0.02 ang30,08s gy A, THirS sOBBELYVALH QM CAR Be explaimed, Wwikhbeutbdieigng
limted to any one theory, by a nore pronounced protein adsorgtl on, at a

| over canwéhed atd Gyt RAE HRRRAY v BYcBUMSTE HRORRTRS S o © P01 A0EPER Wi t h

time. Tabl e;27; shows cbhatnthe iREr CeRkt Prohlilnyr ecovery riglsabhhveyt aand he
targeted concentratl ons at 0.01, 0.02, and 0.05 ng/nL was 40-

20 saturates with time.

Table 27 shows that the percent protein recovery relative to
the targeted concentrations at 0.01, 0.02, and 0.05 mg/mL was 40-
50%, 65%, and 86-92%, respectively. This percent recovery was
under-estimated because the overfill volume inside the IV bag was
25 not accounted for and the protein recovered would be at least 10%
lower than the expected target concentrations (assuming 10%
overfill in the IV bag).
The clot 1lysis activity of the recovered protein (after
centrifugation) did not change significantly wupon 24 hours of
30 storage at ambient conditions. The overall percent specific
activity of the recovered protein at 0.01, 0.02, and 0.05 mg/mL
was > 100%, > 92%, and > 80%, respectively (Table 27).
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50%

65%

and 86-92%

respectively. This percent
under - esti mat ed because the overfill
account edwba/oasids t he protein recovered woul d be at

recovery was
vol unme inside the IV bag was 25 not
| east PCA%GSOL/eT88 t han

t he expected target concentrations gisu ing 10% overfill in the IV bag).
The clot lysis activity of the rec rotein, aft ation)
did not ¢ &t¥| g ant| yeuort § g utdtons36 (fatgge(f\]ﬁ‘{flEL lr%u@arﬁs
conditions. The overall percent spe Bhhct i vi ty of the recovered protein
at 0.01, 002 and 0 05 was—> 1000% > 92 r\ﬁprL;\ ely
(Tabl e 2j7) ™% mﬁaﬁér‘tﬁ‘maé’HPC 21 57 9}} is bFES Q) t@%dﬁnlc oy of
Tenect ep| ase Di | ut(;&%/% into O. 90}%’@@ ) (ld /) Tlar get ed] pH
C ot Clolt Conc. ¥* F % Congg/ijysr(Igg/wcr cent) (+cent|) Ghange
(mg/ mL) | -cent) [(+cent) (nmg/M]) (mg/ ML) in (ngf M) (ng/nL) Conc(+cefttcent)
T=0 0.01]6.749 0./006.61 004 07007 @.0004 |570.00z0 P. 0I005. 13 ©.0086 |0. 094 0,007
0.004 57 T=0 0.j02 06083 0.60%5 |0.0©.1260./017.004018 7807730 ©.W2 6. 9350. 015
0.012 0.017=0.013 1602 T=p 60805 70.0250.049.02037 0.048 |0. 948394 T 05
7.15 0. 041 130036 0.0047 Q| (46398 0.p%8 (), 09.012Q, DOY-G-7005 ©-BA7 |0. 0DA 57
hours anpi €t  T=800091 I 101808 © %306 |0 ®P370 _00%- BB |[hoUrXSanhi et  T=8
0.02 - 0L01%9._012%%916] F.-033 82-04holr sOP3Bi eht 0-%RI8 [0 HP46 g 01380 012
0.016 0.013B1 |hodr8 anbient | 1=6°0. 05 ¢-¥°03p B:¥34 0. B47*0. 045°56 |hours
ambient
T=8 0.01 - 0.008 0.006 0.008 0.005 63
hours
amblent
T=8 0.02 - 0.015 0.012 0.016 0.013 81
hours
ambient
T=8 0.02 - 0.013 0.012 0.016 0.013 81
hours
ambient
T=8 0.05 - 0.039 0.034 0.047 0.045 96
hours
amblent
T=8 0.05 - 0.039 0.037 0.047 0.045 96
hours
ambilent
T=24 0.01 6.77 | 0.007 0.005 0.007 0.005 71
hours
ambient
T=24 0.01 6.71 | 0.007 0.006 0.007 0.005 71
hours
ambient
T=24 0.02 6.86 | 0.015 0.013 0.016 0.013 81
hours
ambient
T=24 0.02 6.90 | 0.016 0.012 0.016 0.013 81
hours
ambient
T=24 0.05 7.10 | 0.043 0.040 0.0480 0.043 90
hours
amblent
T=24 0.05 7.07 | 0.043 0.040 0.0460 0.044 96
hours
ambient
5 * Targeted concentration. Overfill in IV bags was not accounted

for.
** Concentration by RP-HPLC.

—-cent
+cent

before centrifugation
after centrifugation
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ambient T=8 0.05 - 0.039 0.037 0.047 0.045 96 hours ambient T=24 0.01
6.77 0.007 0.005 0.007 0.005 71 hours anmhient T=24 0.01 6.71 0.007 0.006
0. 007 0. 0®B 03h454b0urs anbient T=24 0.02 6.86 0.015 0. 013 PaT062/87804.3 81
hours anmbient T=24 0.02 6.90 0.016 0.012 0.016 0.013 81 hours anbi ent
T=24 0.05 7.10 0.043 0.040 0.0480 0.043 90 hours anbient T=24 0.05 7.07
0.043 0.040 0.0460 .0.044 96 hours T2RDE et 5 * Tar, et ed concentration.
Overfill |nB3t‘W°§&§f§t%as HROEER DR DT Y o PR+ & r]if:r%?{fjo‘ﬁ y °RP- HPLC,
-cent = before centrifudati T?r]&%ﬁ*feplaiiet gpon it Ggat i on 50 WO 03/ 045466
PCT/5USO 2137878 Table 27

i oacti I\ | V] OA Dr nf e: A—Recovery ﬂr\ld 04 Sn'er\ fi c
s Ti EN ot 5 eclfic
Activityl of T'BF| utle 31'2 cte i’%&eC Upp EF {ff cl * iﬁqggj** %
. . . (+C over £
Protein [Clot lysis Y% peg fic, f(:[ffg/ L ? Z f@é% FecQMglrﬁg)( of ?+cent%
Activityl (mg/iL) ftargeted (ng/mL) cpnc. c)onz_p .(0170.004 4p 0.004 10p T=0
0.01 0. Q0Z2 2fr,0- 004 0L T1T-0 9.d4 0. P13 6200. 012 920.002 100
T=0 0.01 0.004 40 0.004 100
T=0 0.02 0.013 65 0.012 92
T=0 0.02 0.013 65 0.012 92
T=0 0.05 0.045 20 0.037 82
T=0 0.05 0.046 92 0.036 78
T=8 hours 0.01 0.004 40 0.005 125
ambient
T=8 hours 0.01 0.005 50 0.006 120
ambient
T=8 hours 0.02 0.013 65 0.012 92
ambient
T=8 hours 0.02 0.013 65 0.012 92
ambient
T=8 hours 0.05 0.045 90 0.034 76
ambient
T=8 hours 0.05 0.045 90 0.037 82
ambient
T=24 hours 0.01 0.005 50 0.005 100
ambient
T=24 hours 0.01 0.005 50 0.006 120
ambient
T=24 hours 0.02 0.013 65 0.013 100
ambient
T=24 hours 0.02 0.013 65 0.012 92
ambient
T=24 hours 0.05 0.043 86 0.040 93
ambient
T=24 hours 0.05 0.044 88 0.040 91
ambient
* Targeted concentration. Overfill in IV bags was not accounted

for.

10 *% Concentration by RP-HPLC

+cent = after centrifugation
% Protein recovery = [Conc. (+cent), mg/mL / Targeted conc.,
mg/mL] x 100%

15
% Specific Activity = [Clot lysis (+cent), mg/mL / Conc. (+cent),
mg/mL] x 100%
conclusion

20 As with t-PA as noted above, recovered tenecteplase (5 mg/mL)

diluted to 0.01, 0.02, and 0.05% mg/mL in 0.9% NaCl IV bags (500
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T=0 0.02 0.013 65 0.012 92 T=0 0.05 0.045 90 0.037 82 T=0 0.05 0.046 92
0.036 78 T=8 hours 0.01 0.004 40 0.005 125 anbient T=8 hours 0.01 0.005 50
0. 006 120woasbiasé T=8 hours 0.02 0.013 65 0.012 92 anbi eatr/UReB31808irs 0. 02
0.013 65 0.012 92  ambient T=8 hours 0 05 0.045 90 0.034 76_, anbient T=8
hours 0™88 B284bvotradly3zcibre afticants TRZH shhr SEOFFE Go88PE0™0. 005 100
anbi ent <6rd4thedgs 0.01 0. 005 50 O. 006 120 anbl ent T=24 hours 0.02 0.013
65 0.013 100 ambient T=24 hqurs 0.02 013 012 92 anbi ent T 24 hours
0.05 0.043 86™F GF6-e%sHithe n?OIﬁil‘??zﬂt%&Fs G?S‘e@aﬁﬁl%%s 0646783 “Ehbi ent
* Tar getwed eoBEEBE Fiaid QA. pﬁf@érfd:]rﬂg tnelé&tagaﬁcwmdloiomﬁaaﬁiﬁd of or. 10 **
Conc ntrat:?ﬁtré by RP- HPL {1 = after centrlfu atlo%%Proteln recovery =
[ Core TR v :ér SEF OGRS I IR T 18985 %edifi c

Acti vi t)ép&c{e@nﬁ)ﬁlky!ﬂrﬁ (Etlrﬁ@.’ﬂt) ng/ ML / Conc. (+cent), ng/nm] x 100%
Conclusion 20 As with t-PA as noted above, recovered tenecteplase (5
nmg/m.) diluted to 0.01, 0.02, and 0.05% ng/nL in 0.9% NaCl |V bags (500 51
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WO 03/ 045466 PCT/ US02/37878 nlL) was lytically active after 24 hours of
storage at anbient conditions. The aforedescribed conpositions and

prepar at i wosasmeexpected to be effective in preventing trlaa/dbamsence and
coloni zation_of 5 catheter surfaces by infectious organi snms such as S.

aur eus, "8AT & derMi £°¢ and fungi. 52 WD 03/045466 PCT/US02/ 37878 WHAT IS
CLAI I\/ED I'S: 1. A conposition useful for renmpval of fi bri n- bound bl ood cl ots

froma atheter risin afl rinolLyti.call ct anount of

a pl asmi noﬁe‘hon&’&sll\gg?%rus %Hgag hrig rvataitl \@/e%be _l]eoc Ve gon%dur?ﬁogg a

bact eri ost ftére plcgaheten| ool simdereiar, ahéllmanwfistuc@lﬂzd(ﬁienmveorrpri se
Al i NG QPR e 2 epi% Gompesiiion ol cLahm b RgLeLL; JAig Pl asni nogen 10

act at or Asti Hogen” activat of uroki nase. 3. The
conposi t i oaf Béctdvei mnauwmearfelanbad:reemlc&tmtmggmaaum aét:@hofl,s wherein

native-sequence t-PA .natjve u ro |%§,ﬁ[ .ret
t enect epl a‘g&é Clqglpz?sui'hon débr?ﬁ’oiﬂg?l%% %fllécl gl vﬁ%glg QB& e pI asm nogen

activator is native-sequence t-PA or tenectepl ase. 5 The conposition of

any one Of'FC| al o%:.g'l%\@erge ?‘ﬁ Iqel %}gﬁrglﬁ RO g?ﬂ.a%%gﬂlag!aé benzyl al cohol ,

i sopr opano "&hano e conposition of” any one of claims 1-5
whet®in t hecol‘g@{tmnc isahcolmdud-plbenydot cohdiat@s of. aThEckHmMPtSi tion of
any one of clainms 1-6 wherein the fibrinolytically effective anount of

pl asm nogen activator is fromabout 0.1 to 10 ng/nL and the preservatively
ef fecti ve Thamimwositoryafi clalwohothdreify she ablGemiooger RAtDRECY/ ¥§. 30 8.

The conposjtian of qﬁ@ﬂcé”giﬁ%f gLal 8- degliother@idkithlee, fibrddiQlpt i sal Iy
ef fective amount of plasm nogen activator is fromabout 0.3 to 4 ng/nL. 9.

The conpostepestasflagay one of clains 1-8 wherein the water 35 containing
t he;ql cohol is bacteriostatic water for injection or is bacteriostatic
nornmal saline. 53 WD 03/045466 PCT/ US02/ 37878 10. A nmethod for repoving
fibrin- HOUFWPtﬂQﬂQ?SéFb?% qq(ﬂ%@ém 3 wherein the plasminogen activator is

native-sequence t-PA or tenecteplase.

5. The composition of any one of claims 1-4 wherein the organic

20 alcohol is benzyl alcohol, isopropanol, or ethanol.

6. The composition of any one of claims 1-5 wherein the organic

alcohol is benzyl alcohol.

25 7. The composition of any one of claims 1-6 wherein the
fibrinolytically effective amount of plasminogen activator is
from about 0.1 to 10 mg/ml: and the preservatively effective

amount of organic alcohol is from about 0.5 to 1.2% (v/v).

30 8. The composition of any one of claims 1-7 wherein the
fibrinolytically effective amount of plasminogen activator is

from about 0.3 to 4 mg/mL.
9. The composition of any one of claims 1-8 wherein the water

35 containing the alcohol is bacteriostatic water for injection or

is bacteriostatic normal saline.
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catheter that contains such blood clots conprising contacting the catheter
with the conposition of any one of clains 1-9 for at |east about 5 days. 5
11. The rmwohe@4zabe cl ai m 10 wherein the catheter i s contacted/usot/brs7g he
conposition for abouyt _6 to 15 days,, 12. A catheter coated with the

conposi ti%n df %ﬁ?@éné%frem(ﬁﬁ% Eﬁ%%‘&f’u&%&ﬁ? Eif’ﬁﬁtgrronbf'" claim 12 that
i s an i ndwehkthégexahhet esntaild sAchubldod @npast samiripdakagentconingsi ng a
conpartnent. 15 ¢ risin fibrinolytically effective ampunt. qf

pl asm noge%hea%?%e& Wl%’ g%’rﬁ)ﬁlpf“ﬁ%ﬁ%/tjcoélnﬁrfi MR e cg%ﬁf‘%i 1n_i%n(§% a
preservat i wel yegdtf etbuves abmunt of a bacteriostatic organic al cohol,

V\her%i n neither conpartnent conprises a chelating agent, and instructions
for m xing the contents of both 20 conpartnents and for using the resulting
m xt ur e 1o r erey ecthbdrén-dledndldldog-edhotbefsathederat hetertadiatl okt ai ns
such blood. clots. 15. Th ackage_of clai-m 14 wherein the plasm nogen
activator g}sle Pk e %gﬂefopﬁpé—’lg)r?‘iu%oae%o gcfid\% or or a urokinase. 16. gThe
package of claim 15 wherein the plasm nogen activator is native-sequence
t-PA, naj:[jf.ve_f.%%ll:%n%g ucgo%lge %gthrteﬁeewoﬁl 8siflon to%”%ﬁﬁzeé’ﬁ@%ef c%gqulg . The
package of claim 6 wherein the pl asm nogen activator is native-seguence
t-PXMor teheltepl ase. 18. The package of any one of clains 14-17 wherein
the organic 35 al cohol is benzyl alcohol, isopropanol, or ethanol. 54 WO
03/ 045466 PCT/ US02/37878 19. The package of any one of clains 14-18

wher ei n ihe dthramiechebdr otfolclpdmbbhziiataligonel ind®@llTihe pridkdge -of any one
of clains 14-19 wherein the 5 fibrinolytically effective anpunt of

pl asm nogen activator is fromabout 0.1 to 10 ng/nL and the preservatively
ef fecti Vigt- anbuntl téf comgprinendl eRWM IS SOMPERTFHBDE COMBRY B0 (v/v). 21.
The ;package gh awhone robr tl iy 241 2 heneln L:eunk0 offl Br bnpdnvticgahl y

ef fective amount of plasm nogen activator is fromabout 0.3 to 4 ng/ni.

22. The pa@Ra§EETr anry COMRPGTEILaFAEPIE Y FREEY | L AUPE I viher ei n

preservatively effective amount of a bacteriostatic organic
alcohol, wherein neither compartment comprises a chelating
agent, and instructions for mixing the contents of both

20 compartments and for using the resulting mixture to remove
fibrin-bound blood clots from a catheter that contains such

blood clots.

15. The package of claim 14 wherein the plasminogen activator is
25 a tissue-plasminogen activator or a urokinase.
16. The package of claim 15 wherein the plasminogen activator is

native-sequence t-PA, native-sequence urokinase, reteplase, or

tenecteplase.
30
17. The package of claim 16 wherein the plasminogen activator is
- native~-sequence t-PA or tenecteplase.
18. The package of any one of claims 14-17 wherein the organic
35 alcohol is benzyl alcohol, isopropanol, or ethanol.
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each conpartnent is a separate container or the package is a 15

mul ti-conpartnment syringe. 23. The package of any one of clains 14-22
wherei n twe oaatare contai ni ng the al cohol is bacteri ost at iPCTWE0ZB78IOr
injection or is bacteriostatic norpal. saline. 20 24. A nulti-congartnent

package Conpriisi Rgchedvmfartifefite oAt ef nht TrfoMPabott 9 TE316° ny/ nL of
nati ve- seqyeasesl -iRAbeftyt enechepl ase and a conpartnment conprising water
containing fromabout 0.5 to 1.2% (v/v) of benzyl alcohol, isopropanol, or
25 et hanol, wherein neither conpartnment conprises a chelating agent, and

i NSt ructldoans Y pakckady dthangoshends dkihet hi-iorparementiss and for using

the resulti ! i i n-
thatSContaFﬂgrn] t%ﬁgﬁ%gﬂre %givébgééﬁnp% nglggéﬁﬁ%g%%pggtiééggfaigatheter

from about 0.1 to 10 mg/mL and the preservatively effective

amount of organic alcohol is from about 0.5 to 1.2% (v/v).

21. The package of any one of claims 14-20 wherein the
10 fibrinolytically effective amount of plasminogen activator is

from about 0.3 to 4 mg/mL.

22, The package of any one of claims 14-21 that is a kit, wherein
each compartment is a separate container or the package is a

15 multi-compartment syringe.

23. The package of any one of claims 14-22 wherein the water
containing the alcohol is bacteriostatic water for injection or
is bacteriostatic normal saline.

20

24. A multi-compartment package comprising a compartment
comprising from about 0.1 to 10 mg/mL of native-sequence t-PA
or tenecteplase and a compartment comprising water containing
from about 0.5 to 1.2% (v/v) of benzyl alcohol, isopropanol, or

25 ethanol, wherein neither compartment comprises a chelating
agent, and instructions for mixing the contents of both
compartments and for using the resulting mixture to remove
fibrin-bound blood clots from a catheter that contains such
blood clots.
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