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Background of the invention 10 Field of the Invention The present invention
rel ates twotd@4fseel d of indwelling nedical devices, in padusebarsrs
catheters, as well as to the field of nethods and conpositions for
flushing, locking, 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 atielﬁopfltirm-nrwentmrm nistration of 25 the desired material. Typical
systens incl ntral S y.-he f t: nt er al
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years i 'aey%%lki&@tcﬂie%tﬁfp%@ tt'lQBSfil'S‘rﬂ{-UP%'ﬂﬁdCQIWJé 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 arit;esyStfifenAQrS REGeayPRELs ald mduiidheavaseuhdbnsatbet er
are direct paths from1l WO 03/045466 PCT/ USOZ/ 37878 _the outside

env?t ondBEOtBC R pHtUdAt ' BebPBbst r'ddh  THEDEr edBREES oMY RE Rt er or
port presentsignsubst aihkal andeOMdditeusto pat Qﬁ{[xital::uﬂ_é)f netueduet i #n of
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acknowl é&thatguFHd\ﬁé(FF?%ﬁ CEENSE R Z4RY Vﬁ nt d}lﬁ?al Lﬁ%ﬁ E&FTs:

gynecol egiical,, fd®l aghgakpplications, 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



and other patients can lead to serious infection of the urogenital tract.
Practitioners have devel oped many protocols related to placenent, use,

at t achmemwvoana4zdes achnent of fl ui d-handling 10 devi ces andcatuser/3procedur es
related to catheters. .The goal of  alnpst aJl .of these procedures is to
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of fluids through ‘ catheter. Furthernore, heparin has no
ant i - m eviebparoatsviingo thadatiignaddipidstirtanot carefully controlled, it

can carry the AnbjeiCOROMLALLAN RY00RE/EAY ERL, ridlersbyifesenti Agva i sk
of hem)rrhage. Heparin can also result in antibody formation, |eading to
eV
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Thus, infections, as well as thronbotic occl usion, continue to occur
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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



10 the expense of the occurrence of higher rates of fungal (Candida)
infections. There is al so an observed correl ati on between thronbogenesi s
and i nf ewDioon4s4essentially, a f ibrin sheath that subseqwemtusyg2/3mess to
cover the internal and external surf ac f a catheter. 15 engulfs
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col opi zati on of 2t aphyloc 9&%@9@99&9% and the ljke, b, E‘QE‘B%% NGe
cat heter sites. en a nedi cament 1S in roducedrl nto a patient through a
cat het ercenthel practis | ongretcanmSHCY-foldteds inlfeckhtroductrididawisphciod a

[1ush Sqllbl.ol 1At JRsLpelyde &N Al 1 gpaghlant,sdal 43 hagal e The
pur pose of the flush solution is to nove the medi cament ‘out of the
cat het erangd -shaprhyherareilr enddbageids tdebireveet, thadet dnffeetdons rkas dual

fill inghe %%H&Fﬁ yéeéﬁol}c@akvcl Rkl ﬁaa'tér;bﬁllgqqtfqg%o&o,t HRACKkLYp 4 the

cat heter and possi forma clot that wou occl ude the bore of the
cat het ertheThepenseheh tie ewvreeree ot sulsBeguantey akeletbadgdiChndd fe)
properly ¢blLushed catheter is likely fully patent and ready for the next
usage. Root et: al., Antimcrob. Agents Chenother., 32: 1627-1631 35
(1988) publ i Hedeaist adyot wat oheportedovhctaie oof ReCern ERiWPrersesbY
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for its chelating properties in vivo _and widely used as 3 WD 03/ 045466
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di sgi osegdghhat phardBcent | GakccoapPodddrreref a mrxiur erifrifi ngeygth ne and
EDTA were useful in maintajning the patency of, a catheter, %ort_. US  Pat.
No. 5, OPFCAASefestFoed  ¥Hb™Er & t IFCPREY LRI las2ROndGRE L dnd Y5 tat Het er s,

whi ch areneepder gthanddcemcepabia) Ity ehbesbtveddy suR€ack Ncarpakat khasof a
non-ionic sparjingly,soluble anti-m crobial .agent, such tricl an. The
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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



catheter port. Purchase et al., Nephron, 58: 119-20 (1991) discl osed use of
15 calciumchelators, including citrate, for this purpose. Butuovic et
al ., Artiwoologans. 22: 945-7 (1998) di scl osed t hat citrateTarsd2/37878

pol ygel i ne, which i | asma substitute C b equally
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Nov. 2-5, 1997 San AntqQni.o, Te Sodemann _ et al e ortedt te t he
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citrate c um chel ator_for cat heter 5
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a short ipebipdra tniedi afelay a:fotnenonhe sptajrenglson sgflubiLer aarezl—ReGem’iwl t he
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cat het ety ant | coaoyl At 7 FDATALI PAPST J00:18 .14 APT EL 2000 b Sopit . No.

5,019, 05 6 di scl'ose ction-resistant” nedic devi Ces conprising a
SYnHr gi sinicd udesrbmiatdon igke aarsil | KFA sednt m%@tttﬁtna@gsitlhﬁerpast@madioézi%e) and
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articles conprising the anti-infective agents chl or hexi di ne and

triclosaf mi®cyPiine Nond FDPIH2, %EDﬁﬁécltéséftiilﬁtté%ntthﬁg RACPBEE alofx 2
formatiQn@n.a, Gaheter 4 WO 03/ 045466 PCT/ US02/ 37878 by coating with EDTA
and/ or m nocycli'ne, preventing bacterial and fungal infections. U S, Pat.

No. 6,258, 79Pudchesosell sonbalephgoni ni&ctlilgn28r | ég%ﬂs)i Jiselegefers® nd port

Sysi£ns cl?a)icliﬁtnngh@lrht%%l - ﬂb@ﬁ@ﬂt@lcﬂt%hebngfé@l i oo dsaUr olslgide OF
taurultam 5 U. S 6, 166, 007 di scl osed anti-m crobi al |ocks
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medi cal prosthetic device after the device has heen nserted in a patient.
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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



surface of the base material, and each of a physiologically active

subst ance and an anti-m crobial substance bonded to the coating film
Boor gu etwalo3/o4546A1 O J., 46 (6): 767-770 (Nov. 2000) 20 pahiusetres7on an
adjunctjve antjbiotjc /anti co(g uI ant Ioc .thera i n. thebtreat n (g
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13(4) ( S%BHL;ctﬂﬁ%S sﬁlr\éch3é94§4@§1 F%QE/YU@[;}%IC&Z&Z@ 29541997} eQ@fﬁ&% t hat
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subcut aneous cuf (for 5 short-term CVCs), flushing of catheters with a
conbi nategacef haamri@ nﬁ@F]@blléWS&ﬁéogh‘F?lt b eRicd “BEatand@CtbatBhg of
catfyet e'b%mﬂri@lf?g{ thek anhi sentic écbfgééﬁﬁ]@dn@oaﬂﬂagﬁﬂl\lﬁ{ fobudd aghi azi ne)
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or anti-mcrobi agents (m nocycl i ne and rifanpin Ant i bacteri aI | ock

sol uti of8Thase Pedicudedctrtaédn oftd arrh ahét BPXS“?—gd’rglé’i‘é?ﬁﬁl Y. pat .
No. 6, 1Z4p88dnel Sgh@sed antLatihetenall ushssahsd | BOndBeec @l sie Sedetimnn et
al. Blood_ Purif. 19: 251-254 (2001) on DI ALOCKTM and CLS; the TUBEXTM
Heparin e ush Solution (Weth-Ayerst); and Henrickson at al., J. din
Oncol ., 18: 33369g&27&(%000) ASR I eve e\zrentum of6)CVCreetated (Xbvi nf2etdlons and
t hr orrbotl S using vanco ymyci n/ gi.pr.o- . f | oxaci n/ h | u sol ution.
Sof1%- cuipfl | Sht 8Bl 8 m(’ h"’mas1 ¢RE B Tlrgﬁ‘f\% E{Eft‘ Ui nt on

| nst r umeat t@oe tbeathdra, YA) babeermiaeaalsagtyatafedwwh 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-



patients with end-stage renal disease as a neans of permanent 20 access.
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Septenber 4, 2001 the U S. Food and Drug Administration (FDAy approved the
t hr onbolopept - agedt : CAIHELGPIBACTRIRBE(r 9= 18 etidPasOFf t BR TeHtahe
resipratingBeofodfdnClingn t enkddticas assessed ynbhe abhddrdyihdcnhtddr aw

bl ood. CATHFLOTM ACTI VASE(r) t- PAis available in a 2-nyg,

si ngl e- FaPremtriis®ayial f11h 994 uU5APY- mar ket ed thrombol ytic avail able for
this indicatiesstangofd ernsplardiial gyeef 8ssh 0aal shal gtiTabbs pr@adATert
option for a CVAD 15 conplication that can _hinder patient, care. e, vial of
CATHFLOFNE { QBB FehE®ent (i -of S§RtEpTadl) ?fengnslrea@w e 8 2 ny
of POLYSOREATE GOTM eful-stdder reddid phosphorbe acimdedrns adf upbrhdgerpH to
appnpxinatelg 7.3.T%7PA has .been boqged to ot?gréggterLals t han vascul ar

20 tht hEFEFES- See, 6 exdpPe, ZABL-ZX RS, FPSSE6Rtr o "REF el 58S

281- 295 tht898)<i L el et irddequAna Va3zeod SUEDow 9. 14@el14pret&95) 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,



and Whodhouse et al., Biomaterials, 17: 75-77 (1996). U.S. Pat. No.
5,688,516 di scl osed use of selected conbinations of a chelating agent,

ant i coaguwer/o4sase anti - 25 thronmbotic agent, with a non- glPgaasepsisde
anti-mcrobhi al agent, _such .the tetracycl.iine antihiofics, to coat

ol cal SHBOPER A 19 THHR BLE tat BT RRSTHIEEr | of “BPBHERT ed o 1241 ons

i ncl udeurbkiogyc!| Maesag axDididaseon-gtygppept | dgsauhdtibrerlobicakhaigert

toget her with EDTA, EGIA, PA, TTH, heparjin, .and/or hirudin_i 30

bhar CBEPYER FRAMr R AbPaL: [gerts Traridl BRo ot Tepchbrddi | |

di scl osedraseredfca@nwanhi 2nngr obi @l tagerse andl@noo@nt icdbagukantse arhat
ant%-th&ggbgi gwe qptﬁm%&lai%hghgtaggi%%ec£‘BohonglDtak%téﬁej§a%§n§<30f.

i ndwel | I'ng nedi cal devices Such as  catheters and for preven% ng infections
caused byebaodrgrd,al algrapifelse Iedtoredt hetnetts on Natwi itdist andflmefadse than
above-described cantributions.to _the,art, , a need continues to exist for a
non- ¢ ox EORARTt PaP TOROva %t B W0 9045466  PCT/ US02I 37878 1 bri n- bound
bl ood cl ots fonosepattisters, 2&Ppecilad |Y.$ndiveld iang Dedi dedmidégtcasionTher e
is a fur n f th rey i t no dui bry g such
devi ces,(kggyce‘rg%glrﬂg dé.Ct gPiBa htg{vyé)lmggggg?%g g?te{l,\g t\r%ItTH?{é(\)/or stc‘:}clf\kllkgg to
fiboi n, (RhteptadeultarPA,5 Bumery oeéstdmtionemt ofurifyd opr éser@VAD®verets on

di scl Osgéségéé%'aﬁ§h%“599@i£§ L& ena@lly! biYoa ! 0 JBRkbPe pROYEsReads,

whi ch are not based on anti-" coagul ation, anti - thromho tic, or chelating
activit Pés iandvddlable imvel Yemghesiselofpagaehbiels celakorisileh omivhal s
can develepedOs M 88l GhAAGe  c TREaRISSEO! sLPVeRts 0nL8oLYes.t heaipedsrsql forth
herein by using a plasm nogen activator in conjunction wth a disinfectant
used asmgadprelermrafegeiomminl y aivigPgani eroaat@shbl oRH&R séryesdi YA s
capgCi t YomdNEcdiedtl thRg CONPOSIddORaROENONYe NAS JHbKAROI YEi GaBGdriont ty,

but al so grevents pat hogen grow h, 15 esEeC|aIIy in clotted catheters, and
has pas$§e@2USPrstiafddr dsTITRE RhvdHaSen 7S BS @f drredindpéei Pitdfd y3f in one
aspect theysPresentso™N\@ntliseni BF OVhA@SpRo MRS kiboa dsetuludwrenemnwal of
fibrin-bound blood clots froma catheter conprising water, a

fi bri nolf§t PERFIXIMEBLEEEt T v ampunt of a pl asminogen activator, and 20 a
preservati velypef fietd | vecanopsided aobactesd OsbabirCals gaglish aheolinls

wherein the conposition_does not conprise a chelatin gent. In t her

aspdct CRE“PHSENtI SfCpr VT B R 1l € Ogc%%‘tn@ﬁﬁ%ia@@@ﬁ%ri ng a

conpart pent2e®nprés)ng Addobrdtnad yt,i gald Wasc. 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



25 effective anount of a plasm nogen activator, a conpartnment conprising
wat er containing a preservatively effective anount of a bacteriostatic
or gani ¢ awoohohssesher ei n neither conpartnment conprises aPchalsat/a13gs agent ,

and instructiaqns for. m xing.the _content f _both co ment s _angd. f or

usi ng t ég?%%“ ity ﬁ??(‘féurgl%bstgr%rmcvaé:%felgﬁﬁsh- l)eésﬁ)ﬁgy?a):[jt%dlg ) is? Tom a
cat het emetihedl comtiaiars dJheheblisod c¢hotlser Imegietfandathkeprrasgecion tdral

i nventi provid Lti- conpart ckage_c i:Si 0 nt
conpri S{HG FROR Sbod TRt 510 ML SR Chat [ 05 SoRTARceap LR prd

t enect epliadinand. tees35heonfrarctnehi ckompricsifagrivat em eentaswiarg about 0.5 to

1.2% (ViEVdm®Sy engyl ral&ahql, isopropanol, or ethanol, wherein neither
conpartrré)'r#'—-:%rrprrmﬁn—:%-at' ing agent, and instructions for 8 WD

03/ 045466 PCThESA2/e3#8¥8 inwvertihep t Heschrgent sobftiposh wdupar timentkeiand for
using the. ulgi ' r r fiprip-bound hl qad ¢l Qs fxom a

cat hetergs%%iaﬁc%%t g}%ﬁ? ?&%h%&ggd%\étgé. @ﬁg.prefer.roe.d Iam()eunt of benzyl

al cohol coagptafiony edrdlicchobmbd iver @im,clisd aghpat agt8vitiesi BndThHis ¥nhge and

the broader,yangg of,saboHt o0 §,1 Q1 1:2% 28 G0N LGihi DIt gLeLohe
grow h but preserve stability and function of the plasm nogen activator.

An 10advzrtageansfe t heShealrsivehts iigverhton heplues ndbel égedeo @it | Hroth c

resi st a'ﬂ%@eillobgzn @s:ﬁltgl leL; I)yéérkﬁﬁ{og%%boc@gmttort he | AUBRLIER.RT QMides, a )
met hod for renmoving fibrin-bound blood clots froma catheter that contains
such bl édiefermntonp?edi ny SoMISCErHgtivRe chtheberami PRI RHe abevkel

conposi thoh fofvad ir@aéiisafaaﬁacétﬁays?hé Y € nd UEdiR)s 1@ ABROh S NEn 1+ he
invention provides a 15 catheter coated with the above-identified

conposi tren. filgigplpeier iaetivhtof PHE FEiA nBECTFRYR eP2TRIMRs PEUEEed SEC

chrgmat egpass: iy riecensttdaite@neterPA {rli MRLMbadd vBWFE La@iNSdsand SWFI )
after 14 days of storage at 37C in glass vials. 20 Detail ed Description of

the PreferredPEnbBRFHeM’s 15T i MhiaiMshs ASPESEd Rerdr it ¥t REPEF® Tt ers to
a nedi cakedent Cenveepesal byowierst ractedoefi yloasticemal yrmr srausmdlases f or

exanpl e, .. pol yuret hane, silicone,_ or other h polyners.for the r pose of
2)5( (rtlrgl i \#épghﬁyﬁ%mdcaiﬁ?%‘ilr &b)?t%nd'cm h3r a‘iﬁ%%%ﬁfgocc?%‘pﬁﬁhn%af”ﬁ‘&?léfg P

r epr esemtibaixe ter ivanilet yfoéct indwalncdung weEdiaC alladeinges suchvasom, and nary

cat%et er, a vascul ar catheter, such as a CV(];_ or
a preservatively effective amount o a

E%acteriostatic 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



peri pheral intravenous catheter, an arterial catheter, a tracheal

catheter, a Swan-Ganz catheter, a henodi al ysis catheter, an 30 unbilical

cat het er ,we op@#sa6¢ aneous non-tunnel ed silicone catheter, praTasvt/ams7s unnel ed
central venous catheter, and %s bcut aneous cetntral qVepous ort, K: nd t he
like. "V4EEDP arthEat ABEETRES s 9 segO r ECAPEHHEYE | FE%a bt hggél?g i Vol vi ng
t he vascuekaltiyst adxatde i nod udesoper ifibetalbeaidetdpsd 35iard s, a

| ong-term cuffed d%vi ces, . short-ht §£ nqn-tcuff“e‘d devi ces, and inplantable
ports. CICESTGhi R aFe At S as a8  CCe ' F5F venous access devi ces (CVADs),

i ncl ude peri pher gkkyefraD HIFOAS 466 HRETY SO IVEY,8 a i miseietredd celdatad L

catheters (PICC |lines), .external cuffed devices on-.cuf f eters,
non- unﬁ’@f‘f%anan]us s%l?c‘:%t gﬁ)éoﬁs ykf'unnge 15 TARgPnat e, §PF h%}r%glggl ng%lggts.é (%)

cat het ersdouand por ts. ITle preéeranedghatiret énbihit eind capke argriowdire|¥utng

cat hEt er 5 SUChS aa%oi%igvc’an r %‘FJ. r&t())l O% %erf §g ;IHZH{E) e%d a ataorper ipgiher al

i nt ravehGus tar he{—t er, "an arterral ‘cathéter, Swan- Ganz “cat het er, a
henodi alagshstast et ehesanaliothdliscdls thatheilamy, de petcltahasusnthoietimnel ed
sili coane%glggaerg er, or a subcutaneous central venous port. Also preferred
is a urinary Catheter or a peritoneal 10 catheter. Additionally preferred
arel@n intravenous stal hetfortheme enbediment f alpbiecatwteftiom rsvededi cal

pol yure %ﬂ§g°£o§'iéﬂ%WQ%g Qi o En ¥ ﬁl%ﬁogatbf$@g'ffgﬁ.%§Q@th§£é¥rhhat
"preparation” or "conposition® refers to a conposition, solution,,

f or nul atdootiaing surh |hlcedt kdptEscamprigngdePriarkingd tHre JdatheeRl enttd set
forth. A Usel, delGlBsitNen tALMBL" €O @Ghout 5084@Ct i ng, " and the ike
mean exposure to a reagent, by any neans, such as coating, incubating,
etc. The term "eoaret ‘fowhbed, "eadimens, usd héPEPRE1PRS @Fovedego @

di ppy NY,388KENGodrBalsh Y, t1d ARk el ARARALENGoRp SAteher With the
conposi tion herein. As used herein, "bacteriostatic organic alcohol" neans
an or g@fiefPesgrdpting: of sthe MrawaRdtt ant used as a preservative, and not
classified agigirant i Al Geblickd EEClassmfoinbbat Fecorkibusédfect ant s,
which are chemcals that inhibit or kill _mcroorganisns, are defined in
Basi ¢ arfd® Cfli ReERy WA RYED oGS B [EHi Bﬁtfﬁogﬁ)?a@e&fi ShoRAYS at
Chenot heyapeuhi g dIugsaiChapter 50. M scel | aneous Antim crobial Agents -

Di sinfectants, . Antiseptics,_and Steril a .. Pceservatives are chem cal s
use&otomgbﬁ?aﬁ’f 515 gﬁﬁbemu.e%%gﬁﬁ.&%e—%ﬁs. Di sinfectants are

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



used as preservatives to prevent the overgrowh of bacteria and fungi in
phar maceuti cal preparations. They nust be effective in preventing growth
of m croowg@aniosisse | i kely to contam nate them and nmust haea/0t/878¢8 ent
solubility and stability to remai ctive, as per.Ellenhorn's. Medical
Toxi col 6’@%6 TRE B8 7¥?th§eed:r°’i OCFII%%. aéﬁ%ﬁ% ’caﬁ%é%aﬁl&pfggggg. gﬂfﬁes?c’épti cs
and Di shaheciBidds. caxarglses nén-stichededaniml akobbotapresdyyvatwvesladncl ude
et hanol , 10 WD 03/ 045466 PCT/ /3787 i sQpropanol , and benzyl al cohol,
whi ch a?%g_‘ﬁ?‘éﬁ*resr’ri‘am%%lr 'yr?,lswil(ﬁ% aetér%lzeg &I caorﬁ(%rpgﬁgfhg nost preferred.
Benzyl al cohahe whieChrisl hydiaphebilteraian aissrapt ivdweél Wald scariteteembr anes
of .m cr.Qoygani sns enat ure otein i nacti vat nz .

" Ba(S:t er Postafi"c a \é(‘? f%?eflerﬁa%é i on" g%]FPe‘%V&?r%erlee%éer@C?o %nggnrlgnuerrea 1of

wat er ahdtvavatiowy ambbeatsr ofarbenzbdriallcohthettard watben-Genh astlottwarn

i ngredi ents as.defined by the Unite gopei a (USP) . As used
herei n, °" s}feénrQ;%llg?%saJtserc %lﬁe’?e%’ec%%o%mg%?{&é\m?%{% 10 st gl’ly e E\i/\r/ét ers al one
Wi t hout nanytwiriwdred rgiledorat cafsetimad dreraei subcutensahs sakihedl orentdg" is a

M Xt ureogh wal ey syt bio AL ARP! 00" | A1 Gy AHRUNL o SHEMLAS 0. 996 LBEY)dah Sodi um
chl Ol’ldg, with no other ingredients. As used herein, "bacteriostatic nornal
sallone" cethet&NS" Adfistiwielly pyeseerdd exngater InFravenPuapseSpri el e A@ount
(such agy0. 9% £y¥Mheh $o4h U GhLAI4:de apd WitdiAR-appr apiiddhs ampunt.
(i.e., one that 1s preservatively effective) of a bacteriostatic organic

al cohol asughcwarheagetent-cohol wi thout any ot her ingredient. As used

herein, the term..pl asPLNOgeR, AGIIMALGL” BRARSofpoL ifdnbr iRalyti ¢osiangl e-
or doubl e-chal n plasm nogen activator, including urinary gl asm nogen
act i vat epmppshitdve splwaidmant TPEPHI2tiqissuer pl Hi%i nddén” &BeFvatdr dh a
natjsve £arm.such as+ACTIN Gehesaldiepase. t-PA or in variant formsuch as
r-PA (reteplase; RETAVAS E(rl; Centocor, Inc.) and tenecteplase (a.t-PA
variant 25 dé§i §¥afedoTOBN, A 1 1EF K206t a950 7 A, " ROBBACRIBDA AP 195 e as
TNKASETM; heapdah r epdRnentiech, ddigenand vgeseli bednsf osueaapl eoating,U. S.
Pat. No. 5,612,029), as well as urokinase (e.g., ABBOKINASE(r); Abbott),
whi ch naycBeaE - Hat St | y occurring native nolecule or a variant of
ur oki nase t hahehasrhberfamnet,i oncafted, fii bebnpl y4i aséd Bérdissatafieng tol ots in
t he bl oqd and preventing and renoving fibrin. Preferabl t he pl asni nogen
byt QPP FYRR S G ERTEPA, B P b TRETTI o, P CAFI S FoOR
nati ve- sequesagditdkhnasesimar a fibrinolytic urokinase variant. Mre
preferably, %rs],e 1Ps|e%lsrger3]:% %r,] “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



activator is native-sequence t-PA, a fibrinolytic t-PA variant, or 35
nati ve- sequence urokinase. Still nore preferably, the plasm nogen
acti vat orwbmsmo;ﬂisﬁ/e sequence t-PA or a fibrinolytic t-PA wami@e/37876t i | |

nore preferabl the t-PA variant _i epl ase or 03[04546
PCT] UB0SF 98Tt P st s ARG DL RES pr A Ege RRet T valt o1
nat i ve- beaguenekcdthdA osidenectepraserrds. usedaelfmaym Alcolediel athingh a:gaant "

nmeans a e used far_chel ati ng, su as hyl ene |am netetraacetic acid
SRR et e FaRan o SRt TRacel

( EDTA) , m Fe UG mer €8pF ol ,"Hi'hic cPtTat e ™ (a
ci t r at emg¢akcorgmrciralsat dez)latta:ecpnbtaams ,oran@f ibasnindreandzymnes at e,

penicill am ne,,_succi | dr nate I Lne_gly, -,bi
(betsg am noet ﬁf}F %ijﬁgqjdtﬁc - E%t etra&ce |c am% ( A) Isef 54 jt° 2

et hyl enanxtam net p‘eamtaracmd waewidg( Bnew) tanadt Stedrtzy 1t h!élceb@l amed 1@atgther
known chelati qgﬁP ; | | .as et ci.um o] t | ene
tetram ne gl h@cgro ri &g,ar%%fntt%osggt h(g%glrh% b gb%/aﬁjéllrﬂ%%et %g%%%/i ons
such asP@armMppm (B€Pand Zn. Mbdes for Carrying out the Invention The

present | nveqL op or gldes. avOMGN LANUSELU; ik e; I5: [ SIOVGe0f 5

fibrin-bound Ioo clots oma catheter conprising wat
fi b nolsypertds Iwateshf edrhoevidioyht any Ehsiragnivnedesnt act i vat or and a

preser vai i vely BLEGCHLMS ATONDLA A1108Ct 65 | GRbaLLC, OFgaN:C BECEhOL: The
conposi ti on does not cont ain a chel atl ng agent. 20 The water preferably

cont ai n¥ithe wactammrePrarte crpantc (arebhdts t §-Bégi A7AM)h. ofhefediime

gener al |.y159o44c t ¥P&S, Qb gtﬂé{eqhéreabégtsare used to dilute or reconstitute
drugs: BWFI, SWFl, BNS, and NS. The present invention_includes onlgl t hose

that are baéferted atieaein, e "PapiEriaTie BNS. DPFEtler Bt t he@rwat BYS2

confsai ni-agethecal 608p11d syt @htAShAl hphedefatOlanbBh€C k@M Ods | 6. 9%
bacteriostatic normal saline. The pH of the conposition herein nmust be

appr opr i(4¢¥) t oPT 15PELEYI Ehfotise aWﬂpl"&laH VA1t FRPTBPBER t PBAYRY  §BESti on of

the pr %ﬁ@nﬁ:hhﬂVﬂgtb@@séM\}eJtlbal/ﬁ @fﬂlﬂ:ﬂlﬂeﬁh@fr angecedrids@mrabovigani® 30 7,
preferablyfromabou Fﬁﬁ '%rﬁ) referablyfrog1 about 4.5 to
6.5. Thé EBHﬁJC)S'?Utci}bﬁSV\PFPZWO PRoL b‘%l Bﬁy%‘f}bﬁ ogPeaFPH T 1 f necessary,

t he pH can besadjdtst ededbyin,adehid i eéa’n apnésmin&mﬁ,a@ujﬁ;htas"anraanerad aci d,
one that w.ll .not cause 35

aci o SLPEHRH S 1 of il € aGFLo raF T, BT T LR R ae i O Fen
nmet hods iheluathqisitingrivhel pdhidogehl batitardrhdsenetisekidd 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



the art, can also be enployed. 12 WO 03/045466 PCT/ US02/ 37878 A test for
whet her the anmount of plasm nogen activator in the conposition is
fibrinol ywowalksseef f ective can be done, for exarrpl e by POTiSD2/878C$ Ot

| ysi s assays, such as those d%ﬁ;& g 2 t he Fxanp grow ded herein. 5
The pred& VAT R y BT eRT Ve @hount 5 PAREBHEIO L can 8t ef i H&d. " For
exanpl eselqyteh&mt&mm off témiadplafsfaectl veness test set forth in the

Exanpl es bel qw. Pr r abl. unt of l,as ogen, actlvato S¢ from
about 0.1 to”fo "y nt i aylt heChSr 25eilatIve’y eafnesgtl Ve ARoun geo 5Fgani c

al cohol dhelptider adahc;h 1£ls f e oy bbyeadtl aflide tar rha2%- v/ ‘a):ldl\/tirEéT@)ref@ﬁ&Zb,l y, the
fibrdnolyticall effetlvea nt _of  pl 0g bout
0.3 gto efef?ﬁ{_aﬁlmt lrr{lgﬁfga rmJTrjeranrIl rorﬁ]t%boﬁl'?{%&gk%%gﬁ t ];Cﬂli_g aneg nost
prefer abda)lcﬁmm ab@lntolc t.o &1 rrg¢cmﬂczln“&heormr ef pﬂaefsmrltbd atnduntclbfaim,ganl c

al cohol _js.f ut 1 19 The [ tihe.
i nventi n%ﬁgigirné@gl%ébl gucgilﬁrgesréd f{% %&ng{o%{%gﬁs thé%"t% %%a%{il gﬁy&r ender
any ni cribetgamiigiethivér eletthenbriv W a61 ¥’ arekpracieaded |a|¢ld SeBFBY) vemwel
such as d%. %?{%ié}ge%rl%rnlﬁgp%gmggl esc%% Va!ci_an.ld %T‘J‘Pﬁy %moglagtgh%heféof are
substant 1 al resi stant to the passage of m croorgani sns. Preferably,
t helkealoddievekswin deApaing agerdls qaet wokl tdfe ddefahesopleiwh dinadiyms,

suf fi i enti Loy PRI T %H}%&%ﬁﬁ%@%éﬂlmd@r OCEMMIN @noEQr Paft | eHLAlee

applications,” a bul k vessel e preferred that contains a sufficient
amount  oHvekents glaieiloAat boms ﬁb@@sésn%ﬂrt Mol eMal i R 285 for indivi dual

cat heter fl ugjgdggogg,_dtga%yﬁgng&@qdmf ehvéhtisdd Ng an i ntravenous cat heter
i ncl udes pr Ng an adm xed solution as set forth above and contacting
the cat het er Thet kP%%ﬁﬁ’iltsoFﬁY?W%rpé‘?WId@&st 2abIPSG IRBursefrhe %t hod

i nchgides drolhi Ngra i d=-Bateh | BUoSEVELEss PECERT Abl Yo tdhe3@rSYohBgesig t h an
aliquot of the solution sufficient to performa catheter fl ush, procedure.

The pref&te8d ot arlyhtcdtlivsh efﬁ?%@e‘éﬁur &Mogngengt al t y HBSHENIR t o

three mdddikhters. The pactibisenestihan atéaeheshe sysidige bo the
target int ravascul ar catheter_that | res flushjng éamd adm nisters the
sol ut i oPEhEBLOHH Ylire OXRRLT eP L iter eb& Eoﬁﬁf‘l@??h ‘g The5udh pFB%%ﬁﬂe The

met hod hereeDatmyy beedsed to renpve preexisting blood clots at virtually
gg%%ggg?g?g;%r umoattuenrne!pggfecggb ey:[ ercontairpsar Ehgf bla%tve\glg:s)’éaotéiSCA'Ggrganlc
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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a cat heter maintenance or flushing reginen, the catheter nost preferably
is to be flushed with the conposition herein, for exanple, once a week,
once everywodsmasssg once every 2 days once a day (about ecargso2gishours)
tw ce a day, every %our r as Qee)gedl accordi ng ttovggtl ent nneeds as
woul d be knowin“£8 WEEF FJéd it &P ofterE -2 rie eathet er- ot Phshi ng™T egi men
may Si Mpbypoediisdn t Ulse dhbeiwvbryidalig t hafedthsrecatchet eibe| sdohangethr I n a

preferred_aspect,_of, the ne t he catheter |stob Iu e
frequenfi g™ %f St SO %&’%tt”%t‘@r‘%arléfs St AT RE cSHpOsTTi ohe Z]l%gl‘gﬁ%gfg l,&:’[though
t he net hbd Biagdilies brveldddmeapphies to i ntroducr ng the corrposr tioninto

catheters th are alrea in pl those | e rt
tg i %XV Iy ][9 éCtlve 11I;léet eo% Olr}‘t geﬁt heémbo&i/ W th

undérstand t haft cBhtac |ng or- coa t he
t he conpesetmnimedartopr exemblée heby delpe)sarttr:oﬂnlgtolbléalr|¢fﬁﬂ¢tsueheswr¢%me after

s 1 pLaptarlan, and 1. elag nld eaelor, hackeialaduonthe Thitn:!

surfaces of ers yS|s catheters, can be pretreated
by thepéeapblswqerronah’en@rtwr The (fa‘ptmet@rowtan()bie treat®edmgitnh andcoppositi on

initia|é¥eg§g¥égg§gl afteL LNns $r£$£ﬁht5$%” &éﬁ%ct%1coﬁ8?a5§dp9%EE£§%

f I ushi ng. articol ar exenplary catheters at may be prepared an
codtbed Wicbh t owsnpdsitti oFs of-Bhe prégent i nvéere onPaeEeTHVW - dedthd n t he

above ligsty ;101 §ih€-§99t LPL B0 LS. p&@sgta%geage@cataet%%r yat &f oy, and

al cohol are present 1n anounts such that ‘their conbination, in the treated
articl eabhus éf-ﬁeé@r GemeBnh | bt Hdl yrine arvefpralby vEEeYeakadt i Oy .t rf a

speci fig ?fmoda{tantnostt P@e@éﬂ?é’!@i‘ﬁrffoﬁn ax Rl Ul ethane i/l | i opne Iﬁ@ééwet er
(or one rrade fromsim ynmers) that has been treated with (i.

di pped BrefsvaRddapeynta ¥ earﬁeﬁtc selathoh a8 Sepmf gPeHtalode.toThe: Js‘urface
of fshe gatheter of interest is then exposed to the conposition for 30 a

period of time suf f icient to allowthe f orpmation of a f ilmor. coating
of the conpodei sit"BASEHPTexpbsElesiEREI M tRePYEIFERPLY ARRPISUEY, the

conposi than: woshd beatal boMeehdiadny oferdee Shf frce Rbi-gbhesflevirersm as to
forma film  The anmount of the corrposr{%(gn her |n in'kected intp a catheter
35 wi | | PRBELRPiei At reskpeet R 2SEeh v‘i"?:sése 'wWigh™t ABy 2 af€" “tenodt al ysi s
cat hetersepttuyrpcbxhaéddyvhaye bﬁt&ﬁn&hpcw)]]d]rm&tl Ast Bebstamgelofy freemzahout 0. 1
to 10 %&Eh ant|t| of 14 WO 03/ 454%? P /U802i3387 our se,
vary ttﬁ tHE | ﬁtaﬁear? &ilgr‘rgf’é?a%*srtshe% §evi e, VAT C

i nter alcbﬁtaﬁ:ﬂ:ﬂ e alfgnat ioh tHe tHbusd zsa:lm:ftlbhethandum duaflcpmnbentq

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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If fibrin-bound blood clots are being renoved froma catheter 5 the
catheter may be contacted with the solution herein for at |east about 5
days, preWermabksse@bout 6 to 15 days The present inventi oRCiTrusst/a18is anot her
aspect provides a kit, or package gne enbadi nent, the kit or package
conprisés & thefRtai PRI EFBEASS S g’ch ]é?h&ngomnt At et g ,Oﬁ%nat 10
conpri sgseﬁéré]@@st ikwasepar &ﬂasﬁecﬂrpamcnerﬁhdreamspoﬁﬂoncdrmmhr;rerﬁomr

cont ai ner ns corg)rl ses. a fibrinol %c Iésy effective arggunt gnce

pl asmi n8§8ﬁp Bt i tof YGEH oSS BXS 4n SBESNG TohtaicRéT ' neans or
conpart @agt (ebapPt i sesryal£rheri)ai m:lwlﬂlgeaa prgsekvaty vEebyr elﬁduarst iare smount

of bacterigstatic .or alc 15 .al ¢cohol Asvmtht onposi tion i t her
con%artl’?ﬁﬁiie oRSFPEEER é’helf% lleﬁ% ageTts The 6”5(1:12 FEPRRL O, NG

age 2l §6°'Cont ai ns

i nst r ucttkobhsed Opradt Xt itgreirhe CTM enaisheﬁexbdﬂhshmmaremrs reyd $omelasi ng
the resultjng mxture to rem ve fi qund | ot ar,cat heter
t hat coﬁf’ﬁ?%ﬁg% ich°Brood" ef ot lmeI'h B?EP,&Be Cab egg;ziog Csfhaﬁj???ed po%de

that i npdey‘epmxﬂj@rsﬁe@mnblfsth@emetmgdonsltletctﬂtéﬁstewheﬁ o >d@d Nithed heongat er to

prOVIde a SOl?tion S%Eh%bhour tg§§ad%p & kkhemgy qgk&hﬂ@%&h%ﬂhnC|Ude a

cont ai ndf SERZE TS 9% E8FFi or T eans & to rec ve the contents of the
t wolconpar t médtsougH hehepackdgd hér ehis n:awdmé:lankﬁpplmrt@ nngzefucing

ConpartQE@tck%ggsgéaﬁfpf£@§ec&&ﬂ&%kge%h§ecgrgsa%rgéay Qh Bﬂggyleth5gethe

package ma ti-conpartnent syringe. Various features and aspects
of the ;snkeééﬂ@ imveme jort aridl bhflestraacedbhgr chera¢incherecanpies thmt

ol low MehLectNB5es: &xamhl epodl eypLEs AL edohBosloMPNCskhldethd Nutdie art

how t o operate Wt e scope of the invention, t are not intended
in any weyosbtiar vef aéllariri neR a¥idh %}Hiﬁﬁqeh@fé:@épétéf wwéan%%?mw The

di sg¢d osyeg,0f aLbigitatdons,Dgrein1i SqBXess|dhud, NCRLROT ateshbey eide by
reference. 15 WO 03/ 045466 PCT/ US02/ 3%878 EXAMPLE 1 (Conparative) Summary

Test i ng oRaBepe¥s or Heeh ads dBSEPIiFEy sBEl GRTPEERYR uste PRePARETSFHS I al

propertigs Oéor%)dég/t%nofhe%GIhVASE(nhé teaRAcWBEN B rBEORSLELeY edikA SWFI .
This sanple did not neet the requirenent _of the USP anti-m crobi_al
ef f ect i FORBESIELE . TBSPLakty - fRdr SBERr BFFSER | VRRTEE Test SHHISS €8st s used

to eval yapeathe @ﬂﬂo@a@yfp&s@ﬂ@neservatl ve in a fornulation or to assess
the intrinsic antl-mcroblal 10 aCtLVIt¥ an actlvglngrredle Ié is
eters tha e an

destibed i nFggpioyltar exemplary cat € may epare
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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"M crobiol ogi cal Tests/(51) Antim crobial Effectiveness Testing, pages
1809-1811. A Materials and Maj or Equi pnent 1. The chal | enge organi sns used
wer e Eschwoioshizecol i, ATCC 8739, 15 Pseudonopnas aerugi ncvs:er(UsATmmOZ?,

St aphyl ococcus aur eus, 5 Can a al bi cal AT 10231,
Asper gi ISCUESRI gBFLY ATEE: %Oie h!\%‘b‘? & LIS & NI e&w r(raent

wer e: 'Ereymbépaﬁlelceqy agar (2034) 26n Sabour udctext I’@getlﬂ@aﬁBlZ(eSM) tPhosphat e
buffered a (PB?# sterile, pH 7.2 + 0.2 Sterile 50-nL conical tubes
Sterile™ o P8&F 8T byi cal pipettes Spectrophotometer 25 Col ony

count er QJetIéCfD}brﬂq-lhdcnaHeblocbdlmjmtsaneaimelZlgB@emQQetﬁ frdh BCeatimeb32. 5 +

2 5 Pr OC%E‘ éve en 3 par atl orét%f (%%ul m a?EOal% %%g?{gr%%s%ger@ on was

prepare&hteo a Sappr oxi F&te "CGhcentr atlon o
col ony- flepstngpbauti s déCF)grdferBath zmouthé £ovES tdstyes contai ning 10 nL of

sanpl e was '%F;Jggtseent lnven%lg e of; it %nggﬁgesggggda‘ggx%@%égnageaiio%

organi sm resi gin "anini cornicentrati on tween 1 X
CFU nmL amd phokadge6 CRUare cﬂmliddemeest phephiat ponpaThage nr:@mml%@puﬂl ation

of viabl 2,32, QLOanNI SIS | N<£AEN Lest, P epglakiaf ues, &fl Ailahed, baged on the

concentration o e orfganisns I'n each o e standardi zed 1 nocula by the
Pout0 PI axoelpwe$¢ﬂ)d atThi $eagt hotwe s serrummiren woePobiwityi cetarEe WO (037045466

PCT/ USDZL ZZ878LL RSN LS o 0200001 0 UTERSE-OL <07 GRN B3 19ct E5t1:52TPI

The test Sanple is sterile saline and pipetted onto a
steril e Bderkive smouThenfnel pédsabrrost Rethveroermudkedisa)l P4, Pporlrd® into

the Pet réecghahCMJ_%{"eﬂeg\ﬁé ot %@QM&@%@Q@EQ@t%é @on@a%ﬁﬁf&j@’ di zed

tenmperature and tinme. This nethod yields colonies that formthroughout the
agar - WeESpERtigielyhe =ffirrhtee  MPRGXi Mt ePy POCHET HTSISARPI e TR S0 ed

intgs a tybenbeft A@'mﬂq’;ﬁu‘tﬁéegoﬁﬁbsi@i\éﬁ aﬁeﬂ:}hﬁg%bhlﬂﬁrgﬁgﬁtr QlompM sds = day 7,
day 14, and day 28, the pgngul ation of each organismin the inoculated 10

sanpl es fdarid heoRBEat | vERCoMIBRIRa? Rt ef iR R Sy 1PREFBTUCTPI atF

Met hod, fihen¥alimlat ednpbaie GFUNLHoAEL Mpafﬂﬁm i apa condi tisang fwde t he
Pour PI ate Method are shown in Table 1. 2. Val |é1|atb| on_of fhe P%romPIaate

Met hod: resulting mixture to remove flbrln boun lood clots

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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The sanple was serially diluted to obtain 10-1 and 10-2 15 dilutions. A
1-nmL portion of each sanple dilution was added to each of 5 Petri plates.
For each warnploes4dé | ution, a 0.1-nlL aliquot containing appregiusar/aisys 1 x 103
CFU nL of each challenge organjsm agdded to its . corresponding Petri
plate. In parallel, the sane %ﬁﬁ% 3%?*3%%%%&’3&(:h or gani sm was

al i quot etminaip each 20 of two plates without the sanple dilutions for count
confirmation. ., A,15-20 ni rtion of | ten.agar,_hel d at approxi mtely 45C
was added t d E&¢RIpl"afe paergfgoﬂheal &§ g%en e g r]ﬁe)ﬁl Of”hetocoﬁ‘?ée)fh a)s%e The

pl at es wate-altoveichlt opsabertiifey and ihcubated @S ACHITASE®R itrPATaphen 1. 25
3. Preparation, of. sanpl mL _of sanpl s.del.ivered .int ive
Vi ali. gggﬁnsgluélllte\z/ésml ;SbWJeF?éd sqg%gr gggngevmV@%% TEomes Ath% %§§% ?Qﬁ‘%ﬁg and
"AN', od ohe V$Rlamdsniabsbied edfeebthermsgatecsmto be tested. Ten nlL of

sanpl e vyas Eﬁuyﬁ Sgbiigé ;P&%Eﬁ%hégﬁé ﬁg negative control. 30

Al t er nat ; ling steps above, 20 nL of
sanpl e was ddlhigeredti g cisal roviemhludte Bilgbafdenacdet ef i matssenveksivg t he
negative_contr gl .bi obur den of_ { sappl e . : er m.ned . Pour
Pl ate I\/thnho : ?’ﬁ%mérf\;ag-‘llghan%i n%oubéatsisrc%(r%s Sgp%:onl | tilgggév\e%%ﬂugnég}fg%b%let
fortth i mcTabliey 10£1 2R Q31845468 <PCTNUS02/I378#8 Eesdrided| ami dFShf 24anpl e
0. 05 nL gf it [ u MAS 4 s t : 108
TR g e A e e G e
vol unme okoerel8d®pErdi-on i nocul um used was 0.5% of 5 the volunme of the
sanpl e. pTheygiXtidf WAS MY LLRehibRareuUghl y. The final concentration of the
test preparationm was approximatery 5.0 x 105 CFU nl. Alternatively, if a
20-mL sdnpl Ehgorhaklaugs aseanisneackdvivare Forhariehidoedl at iA(?ﬁCs?éfﬁ above

0. 119l dsetehond ta'&?u%ﬂ%éae,r]gm@sggﬁsi, ONs: a1 8eddMeY edurdd: 6. ata@d ti al
concentration count confirnmati on The EI ate count of each standardi zed

i nocul uSi8s dEREEARnEdPiany YA HPR )2y AsRengddd upl aEge et G The
medi a an@aoigncubati on conditions used are set forth in Table 1. The plate
counts were performed_in duplicate to optain the average plate 15 count of
each st #ndaMafzad FHELLFEmM Fh&@3AFt PAM R EeliEFati on of each chal | enge
organi smin theptestsprepanghi-onravds cal cul ated using the foll ow ng
equation: S x_|
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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20 P where S = average organi smconcentration of standardi zed suspensi on
(1.0 x 108 CFU L) I = inoculumvolunme (0.05 nL.) 25 P = volune of test
preparat iwoob@s4c) 7. Sanpl e storage and test interval s PCraSonssas at ed
containers and the negative control were incubated at 22.5 + 2.5C

prot ect eddoh@fylib gbs . c&arh thenhakbeF oMas-SanBhedidta span fd-a@1ti Merpei nt's
in Table 2. The plate count 30 of the ingcul ated sanpl es and the negative

control WESTpeiFEfed s WlﬁﬁédPﬁ’&FhPlsziﬁélNEt ﬁﬁajln‘?h%n‘?)l BiReEditht O%els 2

per f or nectﬂeﬁriléumelt@at elishkdi arisd m@m@at & C(Dﬂldéthﬁﬂﬁléyﬁ{ em%@ﬂﬂ ass set

forth in Table,1, 18 WD 3/04 66 T BLE UsS02/ 37878 | ncubat | on

Condi t i oRSUFSF 58\':1? g?eatp ff/ét‘?m u‘i"%b S ARBLE i T PFRCUBAEEdn

Medi unTerqeer at Lﬁtﬁar.(éﬁ)rﬁiiﬂ@d(ﬂi&ﬁiﬁéar&uml lanATCKln&739TS;@ﬁ% Smethbd3vhePds

ATCC TSA3 TOC 6538TSA32.5 + 2.53-5
?;erﬁ?'b.”giﬁsl °Rtee éﬁ?&zzé% %o’é%ﬁ agaa“%.eéépé\ TEE f€46§%o‘"¢1§”2fq§e+ 2.53-7

5 TABLE 2 Pl atappgokimetd&or nles zﬁmr oParsenipaealwes0 dgulehr 24t 7a dddbs 28e ft USP

gﬁg%}\ﬁrl\llb\%lﬁgé%‘é}l ?Rilc?el% yteoasé[érvaend m)l (pe tl(lbaggrelgrc?l) RR%RR% EP égfa'?t day

14, and day 28, the population of each organism in the inoculated
10 samples and in the Negative Control was determined by the Pour

Plate Method, the validated plate count method. Incubation

conditions for the Pour Plate Method are shown in Table 1.

2. Validation of the Pour Plate Method:
The sample was serially diluted to obtain 1071 and 10-2

15 dilutions. A 1l-mL portion of each sample dilution was added 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.
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10 15 NA = not applicable R =required C Acceptance Criteria 1. For a

val id chall enge study, the concentration of challenge organisns in each
test prepaoaBiogsicevas between 1 x 105 CFU/ nL and 1 x 106 CPdTriso2/3tses e was
no detectabl e bioburden in the sanple used in the validated plate count

met hod. ) 2. Forq a vl iO% 8&%&' count nethod, the average count of the
recovered inocula at eac rutiton level nmust be greater than or equal to
50% of the avér-&gembouhteday ofheheorreespsndngpeotitans was| inqdyd agedrajge
count of the _recovered. nocula at a dilgti on. If the averaagLe.cou?ErinE | ess
than 50%" & H0cotil @ at ¥ Rat "ai FUTTGROPE Ar ¥ B TsiV a8 e A HAMPH. 1D,

I nterpretatis@pyid. USidEQfo1bast 85 @he thepenshowl thRe10at ubk&sswadshansa d0 | og
reduction fromthe initial calculated count at 7 days, not_less 30 than 3.0

| 0g10° r ediiet VoA UREoRLt HdS fidfPAR- codhe FExturgayas XABLeeed i horesgklyrom
the 14- dapheCQUYAL1 At oREerkddtioh9 o WO A3/ 045466 AEV-WE0R/ 3487 §pprfafimyeasy and

nol d, there should be no increase fromthe initial calculated count at 7,
14, and 2B 0daysl0™ NeFU/mdr.easdltémnatdetinedifsan@0-mbr eambpan Oobuheg¥@s unit
hi gher than the previous. value neasured. 5 2. EP 1Q The criteria for

eval uat i o1FS6f *EnfRHi &tobi a?oﬁc‘fl?‘?/iwcflg?tl%r%ﬁpala V& dr &t 'Bn8t aPe T n
Tabl e 3 idf tReENBhaflddie lsagpéeediis aas delthaedunber of viable

m cr Qor gani sns, agaj nst the_val ue obtained.. for .t he inoculum TABLE 3 EP
Cri tiﬁ?i aa(Tn‘or g%%’é??ajiat‘foélﬁe&fgriﬁ%?q rﬁoéngbf%rfff&ait\:}Pfly for Parenterals 15 Log
Reduction Cri t®re @l6th24otrt ddZl «iB ¢tBaddedizl 3noNRlBacvay iGBelBiikd

Fungi A--2- NI 8 )
(L.0 x 10 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)

I = inoculum volume (0.05 mL)
25 P = volume of test preparation (10 mL)
7. 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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Fungi B---1NI NR = No recovery. NIl = No increase. "No increase" is defined
as not nore than 0.3 10gl0 unit higher than the previous val ue neasured.
20 *The AwvormBwbessb@ expresses the recommended efficacy to peTashremesl. |n
justified cases where the A criteria cannot be attained, for exanple, for
reasons of an increased risk of advErS¥ reactions, the B criteria nust be
satisfied. 25 Test ittt ACH VADEL £ )ordts BArancuS\WHlatA. MbBhed i al s, Equi pnent,
and Procedures The sanple was 2 ng/nL of ACTIVASE(r) alteplase t-PAin a
vial wth[SWHnieant ai ni ng n¢ shetye aksalmakionThe chdlinengeierngani sns and
all nedia, |[supplies, and nmaj oMed30n equirpmenbtwer ¢°¢)hgsEmgetdakert h ijn t he
test above| EThelpraecedeir® us&dAwas t hé2sane2ds that ([deScribed in tlhe test
above, and|tPhezerugéndsatdB® coA@hti ons|weretasd-3 n Tabl{é-2. The accept ance
criteria aff2Tnterpretationlwere thelsane as in theltest above. Results 35
The cal cul afed?4ZREE PAFC &3i8ehTFAL | on bP2chil fehge organPsms—ineacH test
preparati on DieTReBRCD x 1652CFuU nl 2%m5d 12x‘" 106 CF:GFRL (Tabl e 4). 20 WO

03/ 045466 PSH 1502/-37878 There-—was—hop €c qsm e—bi \.%UI7UUII —the sarrpl e
using the Ebngﬁfé?Sgweﬁﬁéaff?ﬁbav 5 ?2?Lc ilﬁlb count—nethod—was

val i.dated using the Pour Plate Method. The average recovered inocul um at
the ™10-1 dilution of the 5 sanple was greater than or equal to 50% of the
average of the corresponding contrplg(zT3ble 6). For P. aeruginosa and S.

aureus, there was a grgafan, f Qgﬁeo§au§gy§grt§59eﬁ%éfgg;0 reduction fromthe

calculated initial concentration at a less than 3.0 10910 reduction
at day 14 Y6 —and—a greatep e pr eqyal L0 37§ foygl@ypegiuctyizgigat day 28
(Tables 7 amdr8jpactddh, Efn& O 1, | HAETE[WRS a | €8S thangl- 0 Tq@ 0 rgduction
fromthe calewdgtedainitjal concentrajion at gay 7 and a |é¢ss than 3.0

| 0g10 redu¢tbom at day 14 and day 28 (Tables 7 and 8). 15 Ror yeaqt and
nol d, ther¢magaacgfiaat efrthan or equakR to 0. brl 0gl0|reductijon fromthe

cal cul at ed [Eni {yeakt c@AcCenkr at | opwat daya7, a|@reatefrRthan grRequall to 1.0
| 0g10 reductdi at day 14, and a greater tham or equal to 1.6 |0gl0

red@cti on at day 28 (Tables 7
NA = not applicable

R = required

C. Acceptance Criteria

15

1. For a valid challenge study, the concentration of challenge

organisms in each test preparation was between 1 x 105 CFU/mL and

1 x lO6 CFU/mL. There was no detectable bioburden in the sample

used in the validated plate count method.

20 2. For a valid plate count method, 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. If
the average count is less than 50%, all counts at that dilution

25 are considered invalid.

D. Interpretation

1.USP
For bacteria, there should be not less than a 1.0 log
reduction from the initial calculated count at 7 days, not less
30 than 3.0 log;, reduction from the initial count at 14 days, and no

increase from the l4-day count at 28 days.
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and 8). 20 TABLE 4 Calculated Initial Concentration of Challenge O ganisns
Chal | engeSuspensi onCal cul ated Initial organi sntconcentrati onConcentrati on
(CFU nlL) wOmGlomdsye P. aerugi nosa7.7 x 1073.9 x 105 E. col i PC2/08048868 0 x 105
S. aureus3.9 x 1072.0 x 105 C._ al bicans7.2 073.6 x 105 A nigerl.2 X
1086.0 x 105F9%5 ¥ABLE 576 619& erthjﬁFes 5P HP PORA P eg}ﬁg} h%'be

Medi aCFlinRecay es£kb-dlaeadBrobit dan 7,CEW, mkhd108 1dSanpl eNdl Hutieasd'SAG<10
SDAO<10 21 WD 03/045466 PCT/ US02/37878 TABLE 6 Aver?:ge Recovered | nocul um
by the Pedingfage Nt heers Her S -Chdlodengenidy drifercEbany EPagBT X P W er age
Or gani spnocul at covered from Percent 10-1 dilutionRecovery (% P.

aer ugi né’?gggﬁ‘%afgl‘d:‘.e%cm i 93110118 S. aureus4355129 C. al bi cans847488 A
ni gér 5926 78PTABLE 7 M crobi al Popul ati on over 28 Days Chal |l engelniti al
Cal cul at ed7 si4. 8 -day gani sheCount. . . a1 -

(CFU nL)(G:U/q@n%) gc%ﬁ%%ﬁ%(ég%/%{% ot gf) Mti-microbial ac ivity for

parental preparations are in Table 3 in terms of the log reduction
in the number of viable microorganisms against the value obtained

for the inoculum.

10
TABLE 3
EP Criteria for Evaluation of Anti-microbial Activity
for Parenterals
Log Reduction
Criteria* 6 h 24 h 7 d 14 d 28 d
Bacteria A 2 3 - - NR
Bacteria B - 1 3 - NI
Fungi A - - 2 - NI
Fungi B - - - 1 NI
15
NR = No recovery.
NI = No increase. “WNo 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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P.3.9 x 1056.3 x 101.1 x 10450 aeruginosa E. coli6.0 x 1051.2 x 1051.3 x
1067.2 x 105 S. aureus2.0 x 1059.1 x 1037.4 x 10255 C. al bicans3.6 x
105<100<1WeX0/0454661i ger 6. 0 x 10 51.5 x 1055.8 x 1041.4 x 1@CT/US02/37878

Negat i ve<10<10<10<10 Control TABLE 8 L eduction of M crobial Pqpulation
over 28 DaysTERa? | BAgel8g SREGHERUh @O%gﬁﬁ%ﬁs?nda 14° @Sd&?s%%.e

aer ugi nesa#. Bkte3M8tlod cotdfle750.3-0.1 S. aureusl. 32.43.6 C.

al bi cans>3.6>4.6>4.6 A. niger0,61. 01.6 Discussion .. n the cterij.al

anti - mi cr obi aPe e?ﬁ%E?i 581"1’%85%5%?‘? \&iii sv%j;n%al &% WSt t%eeet)@otuﬁe %§I5e

requi r eneshsd. Theke avasage eddviengd Qindcedust aontlod tohe didlutibmtei tiei ti al
congentration at day 7 for E. 20 coli. At y 14, the log reduction of all
t hr €e bﬁé?‘%f? al'®t eg%le FYanteR fhsSaUEs, éol ggiO.O%Fotr yeas agﬁdo(rfmltgl,e t here
was no cbacegaseibhyomhtwol nitkbak €al cul ated count at 7, 14, and 28 days.
22 WD 03/ 045466 PCT/ US02/ 37878 MPLE 2 _Su [ Testi rformed as
di scl osed abg% or *AntA e 6B ar - e%%ree(l:lfi’vgﬁ%sés/ s gvf?%%??t‘ﬂ%n %fri cacy
of 0. 8%cheazyltal cohdl asgm Sepnesiemvatines i rch2 nglatcudbt&CTI MASEEL) t - PA
agai nst the USP requirenents. This sanple ms&othe requi renents. of .t he USP

anti- nicereBHatdrPetti FBReds Tests® NP8 Pal sloEisTERt I Oamt PPscédur es
The, sanpl e was ACTI VASE(r) t-PA [m) .in a vial wth 0. 8%. 10 _henzyl
al cthol ?ngp@cigfﬁe%elry%%aﬁ)e il ﬁg'%?zl V\ng% msj’t'gr ﬁoglﬁatrgguf) us ?*}_‘le%%prz(%pri ate
anmount nzy. ohol far _agfi ;C tratiqn; of Q8% ,The | | enge
or gani sgtgag%se %t h%Jé(g %’)e'scr?%edEi ngéa{rrpq%ceﬁ% W%%/E%i a:tL, ggu%&%@eé, @a%lgglfrbaj or )

equi pnertavet e e omatRe aSanaileded 1bniti sfxaspbentdratihe prodedur endsed was

the sane as that described in Exanple
less than 3.0 logyg 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
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1 and the incubation conditions were as in Table 1. The acceptance
criteria and interpretation were the sane as in Exanple 1. Results
resul ts wpasiesane as in Table 4 and Table 5 for

20 The

cal cwlcatusd2/B1sirg i al

concentration of chall enge organisns in gach test preparation (between 1 x
105 and 1 x 106 CFU/ nl.) and for_ bi n_the I i ng the Pour
Plate Method (AYSGRTRISHHIVETSPHi Hb?ﬁ"’?‘é%g‘)‘;gyﬁﬁe pﬂoéﬂfegigg?ﬁv[%oﬁod was

val i dat ed—usi-ng—t-hePoyr ’”: PLat-e—Met The—ayverags 'DCA"vcrcd +rocul um at
the 10-1 |di | (BT HFPEF ¢ H ‘?Fg?gf (5 z%‘é?ratgﬁ ﬁf% =qua| Ve@ia%%(V of the
average of toﬁga%‘b?l?espon&rnﬁ Bhtt ol %’F&Blf’gr bac t,,here was a
>3.3 lo0gl0 reduction frlomthe calcula eéjol nldtlﬂ‘aFl%n %??%Y? (Yn day 7,
and a >4. 3P} ogiadiedaet|i on at 6Bay 14 and day4®8 (Tablles 10 3D and 11). For
yeast and nol#, dadidre was a gPeater than or 1d§ual to| 3.1 I1é810 reduction
fromthe [cal Sulatmedsi niltial céhcentration at55day 7, |and algPeater [than 4.6
| 0g10 reductCi onligiticaday |14 and8éday 28 | (Tabl 3410 and|11). 28 WO 03/045466
PCT/ US02/ 37828 #ABEE 9 |Aver agB9Recovel ed | nottl um by [t he Pol Pl at ¢ Met hod

5 10 Chal | enge Average CFU Average CFU Aver age percent
or g&ni sm nocul at edrecovered fromrecovery 10-1 dilution P. aerugi nosa656092

E. coli9399106 S. aureus4355129 C. THBHECAns848297 A. ni ger595085 TABLE 10
M crobi al Popul ati on oWcr28ighyRor@Haltiengevey tiSaPaydays14 days28 days
organi snsCal cul ated( CFU/ L) (CFU/ m.) (CFU/ nl.) Count (CFU m)
Challenge Initial Calculated 7 days 14 days 28 days
Organisms Count (CFU/mL:) (CFU/mL) (CFU/mL) (CFU/mL)
P. 3.9 x 10° 6.3 x 10° 1.1 x 10" 50
aeruginosa
E. coli 6.0 x 10° 1.2 x 10° | 1.3 x 10° 7.2 x 10°
S. aureus 2.0 x 10° 9.1 x 10° 7.4 x 10° 55
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,

For vyeast and mold,

22

14,

there was

and 28 days.
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P. aerugi nosa3.9 x 10<100<10<10 E. coli6.0 x 105<100<10<10 S. aureus2.0 x
105<100<10<10 C. al bicans3.6 x 105<100<10<10 A niger6.0 x 10500<10<10
Negat i ve<w0030436610 control TABLE 11 Log Reduction of M @cahisat/3Bopul ati on
over 28 Days Chal | engeLog Reduction ggg@@gigf7 daysl1l4 days28 days P.

aer ugi nosa>3.6>4.6>4.6 E. soli>3.8>4 . aureus>3.3>4.3>4.3 C

al bi canswmneyt. 6>4. 6 A. niger3.1>4.8>4.8 15 Conclusion This sanple met the

requi rements_of the USP ant r obi ffe ti.vene te 3 20
Summary Test FRyCWaS BT 17T °5ma§ |s§ I9Set (%d§%“ro§%§nﬁilnlcro%fé#é

effectiuﬁﬂaﬁsﬂkmeeuatuaévahdmaeethéce&@uqﬂbyoog%ﬂb@hﬂymzaﬂcahg¢hqk;4? a
preservative in.2 ng/nL VAS (r gaipn t . uigggrent s.
Thl§ saﬁp?serv%% ﬁég% %F%%iggE% L1 E%S lgr{ggia‘\[ﬁé:I ¢

the 7 reqU|re anti - cro
ef f ect | vegesserteagts.. 240N eam@%%@t PCE USSR/i328Z8ts Mt ord AISE &Ejuipnent
and Procedures 1The f?gggegm ACTIVASE(r) t-PA (2 ng/nL) in a vial with

0. 9% benzy? coho peci |ca y, the diluent was sterile water plus the

appr opr aterxﬂﬁﬁunﬁqgipggﬂzyl nd| Booegdurgs a final concentration 5 of 0.9%
The chal | 9”93 Qrg%fﬁé@&\%ﬁ{}ﬂ%@d SO Pzeqnd/%mﬁxilﬁpgev}al M%Ei{ao 8%

suppl i es, maj or  equl pnent were the sanme as noted in Exanple 1. The
pr 0fedubenzsledIwhoilhe Sameibicaliar dbscribeent v afsréle 1029kl the

i ncubat LoD &M&ﬂﬁ@é }Qﬁ&?nta%f' %eﬁégxeaﬂcohme £BECEPEANGE conbbherd @ &Nd
interpretation were the same as in anple 1. Results The results were the

same as°ofn®T&bdl e 4 and Table 5 for calculated initial concentration of
chal I enge Orgﬂgléﬁgﬁﬂéﬁg%agpganisms 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
R 6
test preparation (between 1 x 105 and 1 x 10 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 R .
25 Plate Method. The average recovered inoculum at the 10 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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15 test preparation (between 1 x 105 and 1 x 106 CFU/ nlL) and for bioburden
in the sanple using the Pour Plate Method (no detectable bioburden). The
pl at e couwD ma®widieedl was val i dated usi ng the Pour Pl ate MetrhadisoZbms7aver age
recovered i noculumat the 10-1 dllutlon of t he sanpl e was greater than or
equal to 50% of the avera e of 20 t %? spaondi ng_control. (-Table 12 For
bacteria, ther&VRa89% R&¥ §rlegg§’6°?‘gd‘ﬁ‘c Y oh™F s %& E%I%‘?ﬁhﬁ ed i ni ti Zi|
ConcentraLng_af Adny 7, nnd a—>4_3 . n1n rndur&%&' at Ao nn t y 28
(Tabl es |13 &St Hor & °d § %f'r?ggwgg a g%%%f? ]ﬁﬁﬁﬁnor equa
to 3.6 Iogfﬁgreéhctlcn f Fom. %%ecalculaf@a%n@ug doncentration at| 25 day
7, and &je&&gllﬁégyIQuO togdd TeducTon at ggay 14 and day 48 (Tabl es 13
and 14).“TABEE;%4iAyerage Recgyered Tnocul unppy the pour Pl age Method 30
Chal | enge Average L FU [AVer ages3FU Avef age or gani sm ngcul at edzecovered from
per cent [TOT gidiggaoHnriecoverygf. aer upli nosab6s8»889 E. [col 1 939197 S.
aur eus43431Mx) Ligeal bl dans847680 A. ni ger 5938656 25 WD |03/ 045466 TABLH 13
M crobi al Popul ati on over 28 days 5 PCT/US02/37878 Initial Challenge
Cal sul ated 7 days 14 days 28 days organi snsCount (CFU/ L) (CFU ni) (CFU L)
TABLE 10
Microbial Population over 28 days

Challenge Initial 7 days 14 days 28 days
organisms Calculated (CFU/mL) (CFU/mL) (CFU/mL)
Count
(CFU/mL)
P. aeruginosa 3.9 x 105 <100 <10 <10
E. coli 6.0 x 10° <100 <10 <10
S. aureus 2.0 x 105 <100 <10 <10
C. albicans 3.6 x 10° <100 <10 <10
A. niger 6.0 x 105 500 <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 USP
requirements. This sample met the requirements of the USP anti-
25 microbial effectiveness test.
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(CFU nL) P. aeruginosa3.9 x 105<100<10<10 E. coli 6.0 x 105<100<10<10 S.
aureus2.0 x 10<100<10<10 C. albicans3.6 x 10<100<10<10 A. niger6.0 x
105<100<1wokd/okgat i ve control <10<10<10<10 TABLE 14 Log RedxatSonsrscs

M crobi al. Popul ati on pver ) I engeLog Reducti on organi sns7 daysl4

aur eus>3. 3>4T3é4s&n1§le an}abal msvﬂsﬁ@%@m e Alg/ngelin3a8v4aB>v41t81 1C09°

Concl usjon This, s wrnet t he USP tl-mcr0|
effchl?@’Pﬁ—‘:%Lq ?]e%O?‘nR gﬁgcﬁ g’ﬁ% ent placat |e(15ﬁ "L eTuts on of
CATHFLO:EMa ﬁﬁﬂ:&dg_(ﬁﬁﬁ(:é) arﬁcalﬂtepifabe)lzﬂl Zam,pkioyophrl & zEthgiowdereneconisti t ut ed
W t 2 JTL of 0.9% benzyl alcohol in sterile bacteriostatic water for

injecti 8f1 ?1 Trg/ mL concentration) can be placed inside a vascul ar catheter
in equal vol ohe tiellkegeadhgdersrisumenepriodengesot vl inTHeaspleitli.on can

t hen be aspi ed from.t.he catheter and di d p i
cat heter for Fré%il ta?upﬁ)l}rlﬁgéegn Bgé%il\)%f%p}%ggu%%ﬁ?nyests%Iﬂ%uéV\é/asqgop% or med

as di schiosegambievé.for anti-mcrobial effectiveness to evaluate the

ef ficacy of 0% benzyl ol _as hres t iRe / e
ACTI VASE(r) t JPhE’AO agalérglst t%gg rte%wsr?aglrre%?s%#ﬁl %élsgcgrr% é rrg!ét ﬂangjl

reqQi r efreahd dfe tineubsSPiamtdondiitd robi edrefdsedni Vapks sl + d8te. a26eMPB3/ 045466
PCT/ USO 8 ter] i d I
é%ggégl_w%%%;}%eé%bﬂﬁa e ABhOCRAULLE,IhG SaMPl € was

ACTI VAS inavial wmth 1.0% benzyl al cohol.
Speci fi cBebylts he dil uent was sterile water plus the appropriate amount of

benzyl al cohgl, T oL@ ol Ak Concentd ggoyn T%lbqe 1. Q% rHha cbakbenge
organi sns were those é;eSCI’I bed in Exanple
calculated initial concentration of challenge organisms in each

15 test preparation (between 1 x 10 and 1 x 10 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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Medi a, supplies, and major equi pnent were the same as noted in Exanple 1.
The procedure used was the sane as that described in Exanple 10 1 and the
i ncubat i owoas/ei4bé ons were as in Table 1. The acceptance Ppcmiusez/sm7and
interpretation were the same as in Ex ngf 1. Results The results were the
same as in Table 4 and Tabl e (go ags {; ufated in é(a@/concentratlon of
chal | enge organisms in eabhSi%% tPOB}‘1 ?)‘éjr%"c IO ( % t%eh 1 x 105 and 1 x
106 CFU g e—or—bi “h"'den i“ anpteTusi-negthe—PRou Hate—Vet hod
(no det et angglﬁnﬁg)ur de r&)alcurljg WF%()jgfm)t met ﬁgﬁq}%ﬁ)s val (i‘zcggéa}a using the
Pour Plate MeYHod. The av%ggrgce r<=covere i ngculum at” the 10- d| lution of
t he sanple was greater thagmomnequal to 50% qf the average of 20 tjhe

corr espofdifNgae0iik6ka ( apl € %)5 For dacterija, there was a <»3. 3 || 0ogl0
reduct i op—rom tc.“b"ical et-ated— g-at—egpeentration,at—day 7sandja >4. 3

| 0910 reductioh at day 14°#nd tay|28 (:iL les |16 _and 17) _ Far yeast and
mol d, there Wasa#regfeat ¢r2tohamoor |equa®Po 4.1 | 6410 rdducti8n friom t he
cal cul at ed imi kimlcagonceni rat it at 2xiday 7, and<w gregter <ian 4. 6 | 0gl0

reducti om—at—ay 14 (Ta'ui e 16 _samd—17) 59 TABLE 15 Average Rggovered
| nocul umtby—t | 30_Chal l ende Average CFU Averagel CFU
Aver age 1%9%%ven¢mpL nnr\|1|q) 9 erlr eco'\ir—]eql'ed f I a¥aa ok Or\n vardy 108 123 d: ut | on P

"/\

A\"A RN NN BACAVAV S Y | LT O I

aer ygi nosa656498 E col i 9394101 S. aureus4343101 C. al bi cans847994 A.
ni gér 594881 27 WD 03/ 045466 PCT/ USOZ/ %% % ABLE 16 M crobial Popul ation

5,9YS; 91 4anispp Gal,qul at ed

over 28 days Chall en ﬁal t aI 7 sl4
b
Count ( CFU/ L) ( CFUMES 99? oS WP
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 >3.8 >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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(CFU nmL) P.3.9 x 10<100<10<10 aeruginosa E. coli6.0 x 105<100<10<10 S.
aureus2.0 x 10<100<10<10 C. al bicans3.6 x 105<100<10<10 A. niger6.0 X
10550<10<W0 oBkeg®be ve<10<10<10<10 control 5 TABLE 17 Log RedaatSozsrscs
M cr obi al__Popul at i Chél ensgeLog Reducti on organi sns7 daysl4
days28 dapsSE-2o%e JARESRS, A QX gCeo %0l >3.8>4.8>4.8 S.
aur eus>3. 3>4.1%24 .53l ealvhk CAOERB\sG24 £6PA. 62 Ang migerih E>4:1824wlth01.0%
Concl usi,.on This.s e t the requirenent.s of the USP anti-m crobial
of oot varast pRSPRBLs anpree dte T T M uBhr Maas s HBESEeBHE el osed
above f aheanppropeiald amouetf ettbareydsaltoheVaidtatee fiihel eddriccatcyadiod. 1%
benz%l aolfc9h8L as a preservative in 2 ng/nL of ACTIVASE(r) t-PA against
the USP “requitements. This sanple net the requirenments of the USP anti- 20
m crobi al ef féet chehbasgd estganMate veales thegai prentipbednih Pxooedar s The
sanmpl e was ACTI.VASE(r :PA (2 mo/nmL) in a vial wth 1.1% Dbenzyl al cohol.
Speci fi cal l y%ret e’ di Iu%ig%%e%sansdtngnraljf)}é \‘f/ﬁutl<131{|9Imep)rll uswertehét%gpﬁﬁr([)%r Fat ]élog?r(tg)unt of
benzyl alncekeipierlia final concentration 25 of 1.1% The chall enge
organi sms werge th ri i X [ ppld es, j or
equi prent werr%et gf%gggfgé%s&%%?gag %\gg%nr?repljaes 1&{% 2885\5?%@%54;%65%%@
PCTAUS02/ 3787 8he Thec\graddedurendisddnwagerheas ame Tablehdt Tesacckpdanee
Exampl e 1204, £ N6,d nothabl op. CopdiLL 0N dRlgiags! I TlkE1 -5 The acceptance
criteria an 1| nterpretation were the sane as i n Exanple 1.

Results

al
C

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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Results 5 The results were the sane as in Table 4 and Table 5 for
calculated initial concentration of chall enge organisns in each test

pr epar at iwo oghbeisseen 1 x 105 and 1 x 106 CFU/ nl) and for Poiralsz/emsmsin the
sanpl e using the Pour Pl ate Method (n ﬁte tabl e bioburden). The plate

count nethod was val i dated_usi Pl at e hod. The average
Hehneos g

recovered inocul um at the YOS Jﬁl P PheVsh &&s greater than or

equal torS0¥ef_theaverage the corrgsno..d ..314\, ont+of /T'—‘h'ﬂ 18). For

J v4') A=

. cL e S -
bact eri a| CHSEE NS [ac.i2dn iopesﬂggm GBI b Ll cul Bt
concentration at day 7, a(@éU)an ogl reductlon at day 1 dcy 28
(Tabl es I9 1% . and 20). ? da migh there wggs a ‘rear&b ttan or
equal to|3ad&dsegdék rieduc on romt e cal culated initial [concentrat|ion at
day 7, and a.gt@dter| thap 4.6,$00910|redudcdid on pt dayo 14 and day 28| (Tabl es
19 and 20) 5 TABLE-1§ 20 AMEId?@ Recpvereg;nocuum by the—Poyt;Pratle Met hod
Chal | enge—Average CH yer age organi sm nocul at edrecovered from
percent 16~ 12H74GEF dnr ecdverylP. ae ugi Ab¥a6561194 EL0 col | 93118927 $.
aur eus435412.7 n€geral i cang8AL79 A. hi ger594779| Chakiengel ni tkab7 ddysl4
days28 dayvQegafd srsCal culgped Count (CRYGTL) (ICFU my (CFY Mo CFoinL) P.
aer ugi nosa3cohro1054100<10<10 E. coli 6.0 x 105<100<10<10|S. aureus2.0 X
105<100<10<10 C. al bicans3.6 x 105<100<10<10 A niger6.0 x 105<100<10<10
Negabi ve<10<10<10<10 control 25 TABLE 19 M crobi al Popul ati on over 28 days

TABLE 17
Log Reduction of Microbial Population over 28 Days

Challenge Log Reduction

organisms 7 days 14 days 28 days

P. aerugilnosa >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 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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29 WD 03/ 045466 PCT/ US02/ 37878 TABLE 20 Log Reduction of M crobi al

Popul ation over 28 Days 5 Chal |l engeLog Reducti on organi sns7 daysl4 days28
days P. awpugiosas@>3. 6>4.6>4.6 E. coli>3.8>4.8>4.8 S. aur eaTA3033%78>4. 3 C.
al bi cans>3. 6>4. 6>4. 6 A. er >3. 8>4,8>4.8 Concl usio This_sanmple net the
requirenentsfét © HEE 5r§ngfe%f%?b5PﬁlSa@?f%%t?ﬁﬁh §°reked ifo TERERPEE 6
Sunnary'yMam@pkaee1ﬁaubqﬂiunabonaiEyanSMNEreeeensm|Taﬁﬂaj1tOTﬁeraﬂdﬁpewh&B

BWFI |, and _SWF The st l|t e oteln af onstitution in
gl ass V|§i§eﬁé§ nn%| Breg s % efe £Q ﬁ?t% i‘d ys of storage

at 37C, ddsuilbe reconstituted solutlons appeared as clear and col orl ess.

The protein cancent tlons nmg/. L d pH 0. 03) .renuai ned

unchgnged The peré%ﬁt ﬁ%ﬁ%%e%m%y nétl %G%E aégra 3&1 cFehse by

1- 3@6andxﬂASQ@tedtenlbnelandntmmumeebs aﬁ 3%@Jleespe@tgmetymsAuﬂeeaease in

20 percent | e-chain and cl ot Iy5|s @CtIVIt% (in yitro) was observed
I'ng

af ter cnﬁ?ﬁﬁe %ﬁ?r§7ﬁpnkﬂﬁﬁ5¥?@1the perllcerrds ¥e10ch§FH“§Hd 1ot £PYsi s
act i Vi tyoi(dRrMih! £ Was s%%ﬁte' tz@trtgv dhedecad pﬂteerM%ﬁfoeaxﬁ HetdtEaphlr e

proteolytic C|IpFIn gs of e nol ecule were observe protern
sol uti orPBEEASE t ut EBe WP At SRS nteﬁaﬁdmmﬁ Bvﬁdaeﬁredsmeln%éhef gper

ﬁ_lg; Eﬁl asﬁ.a&% ﬁgél\{l .l r'f‘l'%e Lgsonst I tu %.d lIlOCU. 'UBI'H\AF'\?la

NS to 1
was relatrvely € ab-37C Tor ong e eEiaFgQ;ﬁgwﬁétﬁgds A.

Mat eri alE e Aatnpptasss (Fréfrat ahaht oPARqua BWHR , 544SR £ agléﬂav@ﬁggé’t b3
-Bacterlggtatlc 099630d|untchl r|de gm/vg (Bh52 injection, USP, 20 nL
(Abbot t ) S\WEF 2 ERPI 5t rf‘LOD(EB ot t§° ) r 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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WO 03/ 045466 B. Methods PCT/ US02/ 37878 Alteplase (2 ng/vial rt-PA) was
reconstituted to 1 ng/nmL with BWI, BNS, or SWFl (in duplicate). The
reconsti twbed/opi4eé ei n  sol utions were stored at 37C. The cahiso2/s7of the
reconstituted 5 protein solutions after storage for 3 hours, 7 days, and 14

days at 37C was assessed by the assays I| ted bel ow. For particle counts
by H AC/ ROYCO, a separa ex erlrrent rmed % se (2 ng rt- PA)
was reconstitut ed H/Pt S ‘%\ﬁ? BrisM gF© PFPH %ltfj]pcfnl c?é(t% mg/ mL. Four
vi al s per —group—for—10—each-tire—point—were—conbinedtoget .er Hr—a single
vial (oripinal Chad Tgpoe gl assvi-ad)—The a *P?"P.’e ug%l‘fﬁlt: (3 n"._ sanpl i ng,

. . oxganigms? 1 1 days A 14 days \ Y28 days

di scar di ng—the ééfu&iqos—“/ wer-e—taken—at F—= 9 60 hottis— Sayss and 14
days afte atdlﬁtg%oﬁt 37T € /—‘%S%ya 51 §4JI8UI and Gd|>i4t y—Eath sanpl e

in a glass viat Wgse Exant|ed u;gugr a tight bpx equi pped W tir a bj ack and
white barkgreury;Jddig coljor argg g ari [y of thg sanpijé were g ecor ded
accordi ng[y. (4. HAL ROYJO FoiF . gvi al § of the gecongtitutadsprotein 20
sol yti on were conbi ned for the nmeasurenent. The procedure for particulate
matt er agahysusidwr snal I -vol une par enteral s was errpl oyed with the
rmdlflcatlontﬁat a sanpl e volune o ested usi syringe
i nst ead of a BRLSVE eﬁsF]ﬁfy “ée%rﬁfl‘engf‘/mfrslg}&e BaF it “gSEﬂ]PJs"Ean %/he °
Si ze rarggeotiverkl}sandse. 25 pm 25 were recorded. (3) pH The pH of

sel ected aliquots was determ ned using a RADI OVETER PHM 93 TM pH net er
equi pped with a conmbi nation pH electrode (Mcroelectrodes, Inc.). The pH
nmet®r was standardized wth pH 4. Edanmigk 6. 00 standard buffers
(l\/allinclérodtr Inc.). 20 30 pL of the aliquots were transferred to a 0.5-nL
Eppendor for measurenment. (4) Concentration by DV. The protein
concentr ati omlwaplaget @ mgrietlabyrtANPrabges ptéammsaztitﬁaednm JAmgviVI @i ode

array pect rog%lé)t oneter 8253 wa | t h- th 35
quartz cuvet’te neasur&elkngnt 3 s%ﬁp es" re d| thekrco prﬁ é@%gfol d
wth fommbatstntrudmﬁf en. gThesnrasls eventnuwEsobkdnkéed33ICWOrD 32 045466
PCT{SUSO%/f%%§7§4 BOA N ét%%aggoaférgﬁ@é eraeﬂcech@nge@ M sgan & gm@é& to 400
nm was en. The proteln concentration was ca ated as fo

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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Conc., ng/nm = (A280-A320)/1.9, where 1.9 is the absorptivity (nL/ng-cm
of rt-PA at 280 nm 5 (5) % Mononer by native SEC. A TSK 3000SWKLTM
(ToSoHaasw03B045486 7. 5-mm i .d., 5-pm colum was enpl oyed @aTAISHPIBIOTM
|l iquid _chromatography colum (LC) equipped with a Di ode-Array detector.
The no *was 0.2M ar gi ni ne, 0.12M ammoni um sul fate, 10% 10
i sopropanol , aApttdiase [hend )M ir atermAsvds Mecohbtithhedsaspl esg (nE0 wipy of
rt-PA equivalent) were injected.in singlet apnd the chromataqggrang collected
with deP@tti oRNat 280 SfW?\IJ The* pSr t%ﬁnorreﬁlg?s r@ﬁ?%hrrjgttr%ﬁgasp ]?%(ﬁ;ﬁellgws: %
MONOMEr s&1 i TREerpeakordeat/ 3vot al Meaktabeaiay taf hkedetonstdiZypredt ei n) X
100 _(6) % Single chain by_reduced SEC_. A TSK 3000 ™ (TaS 300 x
7. 52 mm PEYESITE S5 S 8RB nA T Vs Sgﬁﬁﬂagﬁeéoﬁngaﬁoﬁﬁog%}ﬁsc ea(flgil gg:%isa%st h a
Di ode- Ast ay7 detwest asseddel pbthe phase 20swad ¥RI2M. sodi um phosphate, 0.1%
SDS, pH 6.8. _The flow.rate was .1 L he_samples (1 jj@.of rt-PA
equi val ent) GeF ePTHCUIE Sa° W R %%ﬁccfg(f?nsa%’g)aggﬁgeﬁ%?% JM)n ¢ gqtas37c f or
3-5 m ngéesomndl. | NpecdEdisien (Qi-ngl irtaPa) Whe oleconstiogrtads wikhe B t or ed
with d ction 14 nm..Th ercent _single ¢hain. ) | ulated 25
as fol I%‘&g‘. 9% Sct‘f&t:I (i gflplrrla(faﬁcegeéclg gr Iélg/?’g'sun%c% &ﬁéj? i?%lfs %%J sef%%nd mai n
peak ar eadh xtik®.pdifk Reréftahiclest tbystBemcin va tsinbde wviaPA(omhmingdt ency
of 30 the pratein asse d . pur i fied ot, | ysi .descri bed
kg DIGQLELD 1188 \asseshed D ile Puthddied el ot |y 8, Ssa e

in Exanpl e 7 pérow. )| es “wer uted to assay range 00 ng/ m.)
in tw doscentirat ithes ficsh divhuewere Didkad ;s T wer® perfioiased 1 EYgay

before %‘Qﬁ fés(iaa%glsa%gtg%lég&gggagplﬁs;d/\ere stored at 2-8C until analysis
ay. rt-PAre

t he nex erencé 35 material was diluted simlarly as an
i nternaf-refsgamsce. Results The results of the study are shown in Tables

21 nd 22.  Ajferi4 . days Qf  3tepage @4&7&1{1@'& thear gaanst ktidiedmas
solutions appeared as clear and colorless. The protein concentrations (1.1
40 + 0. 62amiied ) uader pld (¥ightr Bop3)eqwimmioded it hangetpckrapre 2tife wo

03/ 045468 AL UH02/ 378 8o 8oVend he1paidy) cbe epuntsnble HiAE RER R t he
reconstituted alteplase (2 ng/vial rt-PA n=1) at 1 ng/nL with BWI, BNS,

and SWeFcefdierlst-orage at 37C. The table indicates an increase in
particle counts (urk@/a8dc@5 } gyl ker1al lofpriieifecoakul tons aptedein

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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5 reconstitution conpared to the diluent al one. However, all the results
are well within the USP limts for Small Volune Injection (SVI, see Table
23). Therwoappemwsed to be a decrease in particle counts from/itsSom37878
reconstituted drug product stored over tinme at 37C. The particle counts
resul t £190"EhoWed B Peher Attt 67413 OUME™F SFoPr ot it §8P uFT oS
ref:onst iﬂawﬁﬁg Vit JBAEL i andoBiNg tirhahon \Ma{s? cSWEhlatgéd dsh&€ol Eg@nst Ib][ ut ed)

sol utions had 94-95% nong renai ni ng ter 1 ays at 37C (Table 22).
Bot h t he st ndi% gIaT nq %6"%%07)4137 i W%@Fievi]t\% (Fh ViPer GP5CEREEVEHowed a
decr pase' ™Y P8 Bhe ™15 8k at? 78 The % singl e chain is higher for the
protein solutions reconstituted with BWI or BNS than with SWFI. Wthout
bei ng |i mt edshosanmynaner thearyiveé s .may ltext Reopswul™® ofosbHeas, 300
preservatiye.inhibiting.the proteolytic activity. After weeks at 37C,
Che. per dent - STgl 6" Sttt R-FOr | RO OB noSBH{TONS 20 r SRSt |1t 4 B ¢ b
SWFl  dr gppedatogsgpigl daduvon | @83 hahpmd¥ witkhi £ hDisddadowyt detstadtl ity
specification. (> .55% for the single. chain,i t-PA .ln addition 1o the
conver siclglrﬁe 6‘1‘01)(%;8 arn t'6°t \?)D%é[hgf%}sr,mfeﬁerb'rl% uct1on SEC™C er;%tr?dt oigdrlz’arrs of
t hel® ecamsbirtpdmel prodt §i.A . soThk i Wy r2be afderl mlgmieeksTlad s3FGleeveEdl ed
clippin frag ts, of Y ul su I incre ro | yi.i ¢

cl eavaggﬂat Ogl gggt g% ?%Jr}gfgg%%gfe ‘g\%rteh g‘%ﬁ%%%é"ge i gu%l\}eg%eg F%Igclgj)reﬁljie

cl ear| y chivomstodisms | ¢plldgitedonvittd tdesectippi ags 260 frmagnefls, papeent

conver si one- [ in rt-PA was observed in the
reconstirrit%gl'f)itgl rr?gﬁ,&%%gll\%t%ﬁ %ogtﬁﬁg% with BWFI or BNS after storage at 37C
for 14 dayesnom$ie =c| Gtariopeirs vgeki wirey (i rorplr ®pakndireat eédtriatted |tq he

r ecbhst igngtednhlx éflase solutions (1 ng/nL) retained greater than or equal
to 100% potency after three hours at 37C (Table 23) All sanples were
colorless or @lear.q The,aed i vinbyn began L@, HOPsas. af t @r pae weekedfr st or age
at 37C, but about 90% of the activity (relative to initial, T=0) still
remai ned ToPRBRES Mas08 dr adt P EB31\D 037 044660 PET? UBE2/ FFBF8Y?RdQBL idn in
activitypabbe™ twoeeBlceRtyid G Mddd-anlyy, dsiei¥oract tivd tbpheaebmidg. 5
TABLE 21 Particle Counts by H AC/ ROYCO of Reconstituted Al tep|lase (1 ng/ni,
2ng?Vi alvaet OpAY LpGhEy Riessheteor? 3 %HGhPs, PR DaYs, B HAYDEYES HYase/'lRoYCo

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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> 10pm mL> 10 pmvial > 25 pm nL> 25 pnivial T=0O BWI 891965. 512

rt-PA/ BWFI 725. 51596715 T=0O BNS50110715 rt- PA/ BNS474. 510448.519 T=3 h, 37C
BWFI 1200 WD-0BAARYWF| 4749483. 58 T=3 h, 37C BNS10. 52300 rt - PRCBNSAD874912 T=0
SWFI 10. 52300 rt- PA/ SWFI 603132710. 523 T=Q BWFI 2

rt - PA/ BRECEY 7. ro 383t il e ﬂ@lﬂ%ﬂooﬂ%c@ﬂ?%%sﬂ%z@%? sgeepoptituted
370}5,. 530001 SYFI 8;0211&/6;&&(10 tt-pRA SME) F=71dmg3RC302th BWFL AOBNS, and

rt- PA/BWF| 229212 132. 37C24Q0 BNS32.5720.51 rt-PA.BNS T=0,

SWFI 6. 57460 %%Waﬁ% %1%726113 TH ﬁ?@e .@%666%??-5}3\/é9\ﬁ%%9f12’zfil3. 530

T=0O BNphk2@Ocle counts (> 10 and 25 um) for all protein solutions after
5 reconstitution compared to the diluent alone. However, all the
results are well within the USP limits for Small Volume Injection

(SVI, see Table 23). There appeared to be a decrease in particle

counts for the reconstituted drug product stored over time at

37°cC. The particle counts result also showed a lower number of
10 counts for protein solutions reconstituted with BWFI and BNS than
with SWFI.

All the reconstituted solutions had 94-95% 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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rt-PA/ BNS587129149 T = 14 d, 37C 4.51000 SWFI 49110802.56 rt-PA/SWFI T = 14
d, 37C 1.3300 BWFI 56.312437 rt-PA/ BWFI 34 WD 03/ 045466 PCT/ US02/ 37878 T =
14 d, 37G¥0.030@6BNS5512100 rt-PA/BNS 5 TABLE 22 Stabi | it pcafusResmmst i t ut ed
Alteplase (2 ng/vial rt-PA) to 1 mg/mL with BWI, BNS, and SW| in _d ass
Vial's aFe@7etisAoorit. dehivd FE) 6EEPY sEEO (BFEKT edtic 84{ Py O xoR3Ret 2 ¥%SEC) SEC
( YSECH UL a8+ e Lanaghgono- (% SC)activ- ner)ity* T=0

rt PA/ A7. 231.1198. 785. 50. 97+0. 025. 07100

BWEI B7. 241. 1198. 685. 51. 00+0. 015. 23100 T;%S

rt PA/ A7. 181. 1198. 485. 51 03+o 025. 38%F BNSB7. 191. 0998. 385. 50. 99+0. 055. 27100

;;\p?iSB;t E’A/ A%ﬁ %162%% %]C’g%é %g;]o%g 4100 1tuted Alteplase (1 mg/mL,

37C A7. 2 ours, 7 Days, and 14 Days

o ZiT:A HHLAC/Bomo
rtPA BY. Zf’l- 0898, 298;,?1 -ngf;toﬁmy ﬁ,}ﬁtﬁ’ﬁm’ﬂfﬂl >34 ym/mt | > 25 pm/vial
37C. A7. 18}-1196-085-31]67+0- 01550104

BWFI 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

BWEFI 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:

SWFI 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

SWFL 302.5 666 0 0

rt-PA/SWFI
T=7 d, 37°C 302.5

BWFI 4 0 0

rt—-PA/BWFI 2 292 1 2
132.5
T= 7 d,

37°cC 2 4 0 0

BNS 32.5 72 0.5 1
rt-PA/BNS

T=0:

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

T=0:

BWEF'I 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°C: 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/B7. 201. 1097. 985. 31. 04+0. 0155. 48104 BNS T=3 h,

37C. A7.251.1198. 285. 21. 04+0. 045. 4396

rt PA/ B7. 280.0308864.85. 21. 11+0. 0355. 85107 SWFI T=7 d, PCT/US02/37878

37C A7. 251.1295. 972 80.86+0_034_4588 rtPA/B7.261.1196.273.00.92+0_0254. 8192
BWFI T=7 d, 372%479201./1096. 975. 10. 91+0, 0454. B089
rt PA/ B7. 201. 0797.5074. 90. 89+§'50054 8291. BNS T=f d, 0 g
37C. A7. 28]. 1,% ;@A/Qﬁan' 00+0. 835. 2893 r% Al B7. R71. 1%97. 267. 60. 94+0. 0114. 8789
SWFI _T=14d—S57C— 1t PArA7T 2611094558 00. 56+0.022. 9558

BWFI B7. 271. 0993. 858. 40. 57+0. 033. 0358 35 WD 03/ 045466 PCT/ US02/ 37878 T=14d
37C. rtPA/A7.221.1194. 062. 20. 62+0. 0153. 2460

BNSB7. 221. 1093. 962. 10. 62+03. 2762 , 5344 237C.

rt Pé/ A?. 311. 1694. 049. 2_0. 73+03_. 6_56_5 SWFI B7. 291. 1693. 949. 00. 48+0. 012. 4044 * %
Activi tysééb‘i’l@%@&?!E@édéé;%ttithQatAlaé;SEﬁIEQ) (2 SngVABLE 28-d)ichS1 ey /mn

Par i cul ate” WAL T g5 ch kY CekigNandTic ¥ol GBS 10apaPa25s P | nj ect i ons, SV
per
pH Conc. Na- Re- Clot lysis
(by tive duced (mg /mL) (x 10° Rela-
SEC) SEC (% SEC tive %
mg /mL mono- % 8C) 1U/mg) activ-
mer) ity*
T=0:
rtPA/ A 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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cont ai ner basis): Light obscurati on6000600 M croscopi c253 Conclusion 10
Al teplase (2 ng/vial rt-PA) reconstituted with BWI, BNS, or SWI to 1
ng/ nL waswoaBatisel y stable at 37C for one week in a gl apeTaisat/37shs i s
bel i eved that the BNS solution would be anti- mecrobial—sincett—+s the
benzyl a %3%31 that is| the active ijngredignt. Stabillity tegting usijng BNS
was positi e 15 alt.epl bl fiyaat i | .| EXAVPLE 7
Summary %Z( c@ uzeﬁ dogvnloto o 19 /%% reori%?fgga;lgligal i?ig%vvas feund [to 20
be |ytiCJIIrII_X4&i Tve Thn a clfot |yS|s effectijveness teqt. In guch test,
t hr ombi n| andcfijbr| nogen are nji xed together |to produceg fibriln; plasmi nogen
and rt- PAm@apre/ mxed. 21oget hesr t ooprooduce .2pllasm. m3+tand togét her €he fli brin
and pl asm siWHIy geB th629c’Igol-.16The 931.@st| mEadurie8- 4816 - ¥ flecii4Peness4bf tl-PA to
act with plasm nogen to 25 formplasnmn and thus lyse the clot. Mterials
and Met Po8isActviviat ¢EVals): wAllesphasec (i2imgavi €1=dt-- PA) was diluted to a
concentration of 0.01, 0.025, 0.05, and 0.1 ng/nL final protein
concentration in 30 0.9% NaC (Normal Saline, NS)-containing IV bags
(Baxter and/or Abbott, 250 nL). Sp&&PkEcd |y, rt-PA, protein bulk, was
diluted to 1 ng/ nbipbe: fey Pﬁatlcf@ram ¥ab oy dauilrdPehton®. 004% TWEEN 80TM
36 WO 03/045466 PCT/ US02/ 37878 surfactant) with filtered MI111-QIM wat er,
or a 100{ng viSwelitvPpumeas reconst it dledmto 1 hg/nl f0200880. 011% TWEEN
80TM sur f aBnderntionw t VISt @<t ¢ Water for Injection, USP (SWFl) using a

60- cc BD|_syonfigénemdagasi8G needle directly inserted into the rubber

sept um 5| of Itibbtvpldcugetine center of6@Me cake. | The vi ab%%as gently mi xed
by sl ow iinver sMomsossrordgl | i ng laction wfiil the cake was Botally dissol ved.
IV diluent (0.9% NaCl, NS) was wi thdrawn and replaced wth the sane anopunt
of the Ceopghesiemited or diluted 1 ng/nmL rt-PA as follows: 10 Final Conc.
(ff%fft) Vol . 1%2>1£§4m»zeqngf Kf@glarg%)mrelc\gngégtutéd-r heryr epkaceswi thy same
vol . 1 /A () (5 ) 30-cc BD syringe and 18G needl e) 15

0. 024 GSWI@ &e BDmsymTp nvg@s aﬁ@lazczs ge@ltaple at 37°C for one week in a

glass wvial. 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.,
15 alteplase was stable and functional.
EXAMPLE 7
Summary

T-PA diluted down to 0.01 mg/mlL in normal saline was found to
20 be 1lytically active in a clot lysis effectiveness test. In such
test, thrombin and fibrinogen are mixed together to produce
fibrin; plasminogen and rt-PA are mixed together to produce
plasmin; and together the fibrin and plasmin lyse the clot. The
test measures the effectiveness of t-PA to act with plasminogen to
25 form plasmin and thus lyse the clot.
Materials and Methods

A. Materials:

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

0.01, 0.025, 0.05, and 0.1 mg/mL final protein concentration in

30 0.9% NaCl (Normal Saline, NS)-containing IV bags (Baxter and/or
Abbott, 250 mL). Specifically, rt-PA, protein bulk, was diluted

to 1 mg/mL (50- mg vial formulation eguivalent, 0.004% TWEEN 80™
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0.01 2.5 (3- or 5-cc BD syringe and 22G needle) Overfill of bag was not
accounted for. 20 After dilution into the IV bags (n=2 for each
concent r awoan)4546¢ he bags were gently m xed by inversion (Parasn2/28724
times). A 10-nlL aliquot was wthdrawn,fromthe inlet Bort of the 1V bag
usi ng aSTOEREEHY syFithgd tahar o2 AHiddale. “RTAri Qiof (PL0J9 wat* 25t Wi¥hensed
di ref:t I ?6aisnE|@c@n%’Q'tﬂiﬁ:eEYQi6 b ebear gbaSSSW.aillf%OlTWEEl?uabm isnSf)ie@tahﬁﬂ.
Simlar pl ace equi val ents _at, 0, 025 and_0. n. were SO

physi caf“’g{jhef&ﬁifﬁ@‘a. %BFelAs 8% T3 et Qral Ug%sﬁggf??gﬁuﬁbﬁ%a?h Fqudt was
exam nedyunies snd isghtsboxeei)d gpedcviy higsertledc knandhshirtuebbackgstound. The

al i quots _were conpared.to an_ equal_,vol u of SWFI, or filter MLLI-QIM
wat gr i Afat8anett A t&ea§§n5?%ﬁbfht e §€|5£§ed ggeav:bagLntWra 5| .ge]?'ﬁfely S5 and
claritybef sibe iakvkgsidss wer erdlddendedtacaondihyl yhe 36aRe Raw i foedl G ot
Lysis Test croc ri.fuga yzer. (T 1) an | at e _Reader. (Test 2)):
The pot ﬁéﬁé%@fe‘{he téé‘p}luggé @?yﬁyéfa&léi %%%\t}va‘ga%asvsv%a%ls%&w%ya ﬁerg }f(rcl: Eé}sed
cl ot | ysiishaslsaysaes ambhed delthw. rSanpdestuwmede odi {itwkd3Z7 WD/ 63/ O452P66
PCT/ USO%{SBE§17§OW§-O assay range (200-1000 ng/nL) in three or two
concentrations  with diluent. Dlutions were perfornmed the day before the
ass@y andaditwuted (sgriphes Wele &hor edmaved- BOmrt 2P0 amal 5 bagthe next
day. Rt-PA reference nateri dfhwasretilageddwstini saard yoas @h 1 Hai/mberpal
reference. a. Equipment: | LPMONARCH M crocentrifugal Anal yzer nodel no.
761TM was used, consisting of an anal yzer assenbly wth fluorescence and

| i ght-sgattering capability.gn i1t Mo 3@ r 10
assenbl @B% Reagents: -1% 6?/5) pélé‘éd_é\({:sl&@B%\ E e‘?l\?lngnglggﬁ%él%%?T Baker) .
- AsBay BuPRér: 0.06 M sodi ufm phosphdle spygiogd 4 RaF2Ped 90, 0. 0486 F
Na2HPO4), with 0.02% (W v) NaN3 and 0. GLl%.(¥hVd, RA¥SLRBAR 15 80TM

emul sifier, pH 7.4 + 0.1. -Hdpape§ hrombin (30-40 units/ ) (Cal bi ochem
kept in an unopened vial frozen at or below -60C until ready for use.

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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- Pl asm nogen kept frozen at or below -60C until use. -Biocell fibrinogen
prepared as follows: Fibrinogen and clot lysis 20 buffer were brought to
room t enp@oaBosse A total of 7 nL of clot 1ysis buffer wasTaddwarsto t he
vial. The vial was capped and parafilned. The vial was placed on its side
in a di $R GESedp&ad s @R00tBP? aPISHaket? FRESSpBEd Was BECBEIWSE™™4 and
25 ThFI \,;,iiﬁ}l dyxﬁ@ersmak?j&lriogg Bv@\r/a)n@efﬂr?ﬂmed\ﬁlﬁhlee daly waswé]fezqk@éldast@ylseedhow
wel | the cake was di_ssol vi ng. en the cake was.conpletely i ssql ved,
the sol GPFoA*iESY rSaveress é’&rﬁosﬁogﬁf{]ﬁt F%T%&n Wigd. 2 h%sﬁ At WY nsed
at | eastgat/hr ee Ho-mBS vétdrlcet hysésizhufves, diandethestmilsedywed€ an
transferred into % Fal con tube to catch any residual globules or
par t cl é8 el SHGEPORC was brought to a 30 final volume of 30 ni using the
mar ki ngs on therduhswenthe tube was parafilmed and put on the shaker for
15-30 mnutes, Al rotein was solLubilized,after shaking. The.sol ution was
set on wet ite TQP Ilgja%lfo%e-%rﬁ U aéﬂaéﬁﬁ?ﬁymgﬁgéen&ﬁer?gldi cal1y.
Usi ng WHAEHANEMh Bbstingpaper ant hemadoket | answalsly | vieh edlbyreecantei rrgnd35 t he

solution,anay fromthe precipitate. The fjltered solution ) e on ice.
38 WO o%éﬁ@nﬁ%&ff&ofﬁ@?é%ﬂﬁf R"él?der%%%:iet et eF T4l (ot andar 4 A}éI&F(%?KSER
t-PA). Akkesiolwti ons containing t-PA were kept in polystyrene or

pol ypropyl en cgnééelénq:er_s. c. Preparation of Standards: 5 Starting with the
reference nat%eFra?—a—fe' i -pg/ nL standard stock solution was prepared. The

diluti onl\%/asvzhe)cmO&iEdOBBA’aEw}M atmfl ai Sheetds. BEkert emai ni ng st andards were
prepared _according to the foll ow diluti chene. st.andards were
kept on PEE2Y A iEre BxPP rtatSosH B P ‘?Fé’h&t&ncdegr@l@gﬁvga%%o‘llgz ours fromthe
10 time of ation. Standard, rt-PA rce Assay, Buf f ar 200 pL
of stan&a%géte%%{?zgkgbmmt%‘sgllgg" né”//r\ﬁ)_ ﬁ%g? pal?déi'géng%{vg gtggg?(&%%%m 600

ng/ (L 6Q0™pkmefsstandapd stock ©.14 nL 20 800 ng/ L 800 pL of standard

stock 9.2 nL 1000 ng/ m. 1000(;[;3_} of sta d%}d st ock nL The preparation of
R LERERPED 1 o

9.
st andar dPEPER KR R0 A3 QRtP SFAEEAET hi 1§ igcg?%)nd%\elpgs
prepareiwe stadakd edrvetow d.60PCcepatiat rendof f&anpee:

-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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i. Initial preparation If the sanple was a final vial of |yophilized
material, it was reconstituted volunetrically to 1 ng/nL with water for

30 injectworns¥¥Eky . 1f the sanple was a sterile bul k mat ericalysoz/s7878vas
diluted to 1 ng/mL with WFI. ii. Sarg)le st ock Ereparation Usi,glg a

ni cr opi pREfeATFpEabPride 1(sE2REGPRE AT BASEaipFe) wast L higretted™$ nto a 15-niL
pol yst yeeA€ainig; tArk Otdde Mepf. 90 M1 wfty3enassaypdiybi-epyiase added to the
tube using a,  10-nmL graduat ed pol ystyrene pipette or volunetric pipette plus
m cr opi fEEFRI"MH-s sol uti on was designated as the sanple stock sol ution.
iii. Workingcsanptéprepanadi arddsiargsa m cropi pet, 600 pL of the sanple
stock solution was 40, pipetfted into a 15-nL pal ystyrene e..9.40 nL of
assdy buffer St%‘égl%d‘é’d’g? ot{:’ﬁe EEHESTST nﬁ‘a‘éerf(?&rn @ré{gﬁﬁg}eﬁppﬁ%qaﬁdene

pi pettestobk ¥OlwiRkr Waspipebhedl USTHE cddpitient #asThiesovndsd tdre sagyl e 39
WO 03/ 0%5466 ECT/ US02/ 37878 .sql uti on Lo oad into the aagg(llgr U s.toThe

di | ut ed“85ApFRESTRr e TRt SHHIEE. SFFPOTHE IG5 £ SPeER preparatidon %and

wor ki ng teangbelopiepatidtitapnstepsmaer e népeatedddodprepar ekdpm sanglee

di |l utions, v. Positive assay contro eparation The .contraol_wa repar ed
by recoR8ti tGfi FFCA REHt ° f%’}?? E’gan%aor% Cﬁlﬁrlv 7L, i plgt 1RG0 -Olzﬁ_sta}% quot s

i ntio Eppendosf dndpesatsand. freezing at -60C. A new tube was thawed on each
day the assay was run. The control was diluted using 100 pL of sanple in

itr;g 12 Qe [Ehne o] =} TiI t d ctrIA e\gyegg \If\grpf(s 22
foll O\A/S'zogeeg }anra._'gs are %B t%qgggdt&oﬁ sol uti og_gfmgnot her substance

NG .
to ]]gartl cipate in a chem ca]zIJi 1‘395 reactron. In this case, contents of boat 1

wi T reggt %%ﬁ. cont enggooﬁ%b%tst%nggrgogtgg% st andar di geg cl ot. Thronbin

(boat 2), en m xed w th plasm nogen an bri nogen (boat 1), causes the

conversisgpg Qf /dd brinogepot grfdbrdnandsforym a standardiged in vitro clot
consi sting of plasm nogen and fibrin. Atest sanple of 20 t-PA is then

exppsedghg Lhgnucl ot. TgBh gAUsEShgc@nMeIX on of  pl aspinogen to plasmn,
and plasmn then breaks apart the fibrin strands. As the clot breaks

apart, t{Rgpensud changgobnuthe *hserbanaeckl i ght) oharagteristics. The
absorbance is plotted

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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versus time. 25 The pipette tips of the anal yzer were checked to ensure
they were properly aligned, and the water reservoir was checked to be
sure thatwotosmasied ul | . Syringes were debubbl ed if necessargTarsd2/3tshe wash

cycle was_ perfornmed. The anal yzer rameters re a hown in Table 24. 30
Tabl e 231y 7&¢ @%Hﬁ?%rg}\{? d%"f‘F&? S &H%n aﬁéﬁ&?%gﬁﬁp 5deTH “Test
nanmeGenesst abseebance Test mmenoni cGNABS Opti cal nodeAbsor bance Loadi ng
Par anmet ers Loadi ng typelLoad éc}it.g i ncubat e analyz%_Rea ent bl ankgn 40 WO
03/ 045466 PCTY US02/ S7878 BRI Br ehc® | y FEFFPGBR O Sarhie \‘?’8?&%%0 PL Sl e
di | uent fr@daRBadganttabd uanrieOrphedisdid neageap209 tplo 2atpleatjdnt-20npl. 1st
Reagent bar codeJi .2nd Reagent bar codeT2 D%ta Acqui sition Paraneters
AnaPysis typéni x* R Tenp? GF@%?E?I?%%%%?%lPFWES mn. Delay tine280 sec*
I nterval tinebeseaitiNd. wak da¢ayal ntys¥@tokretiwrtibd4@ semplé¢ ter 2340 nm
Monochr onmat or 1340 nm Monochr tor 40 nm *These | b j ust ed
accordi%%l; {ng:}xglr'_],supépwgtfjlngda(??-n& a%.%quo@s :ang Epﬁ)ér?&%f's%e%, %n%dj
freezing at -60°C. A new tube was thawed on each day the assay

was run. The control was diluted using 100 uL of sample in the
10 same manner as the sample. The diluted control samples were kept
on ice.

e. Procedure for MONARCH 2000™ Analyzer (Assay 1):

The assay works as follows: Reagents are substances added to
a solution of another substance to participate in a chemical

15 reaction. In this case, contents of boat 1 will react with
contents of boat 2 to form a standardized clot. Thrombin (boat 2),
when mixed with plasminogen and fibrinogen (boat 1), causes the
conversion of fibrinogen to fibrin and forms a standardized 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 is 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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acquisiti

reconstituted plasmnogen to 10.0 nL of filtered fibrinogen.

m xed gewolop/oasade put into reagent boat 1 The reagent boaCTnUsnamsps aced

on. 5 Reagent boat 1 was pre

pared by adding 200 pL of

Thi s was

into the - 2 Was
pr epar ed H%e@ﬁﬁﬁmﬁﬁ EWee33 ynits/m 10 @h ove to
reagent b mpl e NE%HE%t boat 2 was p P NQS N nal yzer
The O_25-n$mﬁﬁﬁhﬁglﬁﬁ%Q were placed | 011/l anhlp ring. Using -disposabl e
t ransfer hR%ﬁFW@Qdé;u%anPFTNﬂNTM nlninBL the QRH“|P cups wer.e fill ed
with standhtt ree@gREnl _ and sanpl es ak28% Windi cated in Table 25 Suggest ed
Loadi ng chedreceagEntewer than __two sa pPeldb were being run_ the | oadi ng was
done as ipk$tedcegenndoar Irodsssay buff eFlor water was pipetted into any
i nt er veni pgn®mgegens gapt ecadeps. 20 TabFe 25 Suggested | oadi ng Scheng
Sanpl e | DCup No. Cuvett e NoDPa2g0Aerylirpli tSpanBriralEd efs) 400 ng/ m St andar d24
(1) 41 WO B3{1345466vPET/ US02/ 37878 60pMAy/ nL Standard 35 (1) 800 ng/ L
Standard 46 (1) 1000 ng/nL Standard 5fR¢®) assay control rep 168 200 ng/ nL
St andard [/Senddrptagaple 1 dil 1 repl 8187%@nple 1 dil 2 rep 1911 sanple 2
dil 1 rep| Iifdf2tsanpihe 2 dil 2 rep 11133min.

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

acquisition.

5 Reagent boat 1 was prepared by adding 200 plL of reconstituted
plasminogen to 10.0 mL of filtered fibrinogen. This was mixed
gently and put into reagent boat 1. The reagent boat 1 was placed
into the first position of the analyzer reagent table.

Reagent boat 2 was prepared by adding the 33 units/mL

10 thrombin solution described above to reagent boat 2. Reagent boat
2 was placed into position 2 in the analyzer.

The 0.25-mlL sample cups were placed in the sample ring.
Using disposable transfer pipettes or a PIPETMAN™ pipette, the
sample cups were filled with standard, control, and samples as

15 indicated in Table 25, Suggested Loading Scheme. If fewer than
two samples were being run, 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)
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sample 2 dil 2 rep 1 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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WO 03/ 045466 PCT/ US02/ 37878 determ ned automatically. For manual endpoi nt
determ nation, the endpoint is defined as the first tinme point bel ow 0.03
absor bancwo oafii4se where the change is | ess than 0.003 abs Pamittso2/37878
Specifically,, for manual determ_nation, the ﬁ{}l(g{)oi n#ﬁ was ,det erm nei_gasf rom
the 5 aPSbehEiRad t39re a5t &l Hhe 5 st™ab&dr 68 iREFELEA AN 0F 300
was | ocahefoidihei €rajmansl sasciet rnmdmedmas pbhet theiwwofo .ttheabkosbance
absor bance val.ue less than 0.,0300 if _the ¢ ge. i n_absorbhance_. between the
cur r ent “BbESr Fatce Htd SERRIY S dff's &ﬁ@th%rbsoo'tbg)rainSBSV\%rél | e%g’ef:ﬁgﬁc 5030, 1t
t he del farah&@nbancetewasigidaner tHaneddbdd03Ms oferarmieeddt Erole tiext
absqr bance readi ng .and .determ ned. the.delta absor.bance. The endpojnt was
the%fi r?ﬁsaﬁg%r?cbeagccl Ya i ﬁgfet le:'fsﬁzai‘—irlosfj?‘:}ﬁ‘f1 TalP A s&ﬁé‘segﬁ%rﬁtga sd(;)r bance
val ue) wher eotdieed . deltha abieribaneeswdstémesinietihan thd03fe icif. tlal ikt i ons:
15 he Ml ysle LI for each st andard qurus polplyies., caboulated The
st andar 8 29hEeht T at Tons ng% and ‘the méan “endpol it tihes rchare in
secondspeteeen Coiw ectueckrito abegrbrateiesnd Atlst andercduent vebebrivage was
concent taLLON (X a¥l dagrer sy 180 HeiBa (MRl 8L, 485, RLEPARL 20tk NG the
sl ope and-T nt'er Cept " values obt al nedd’fer 6m the T near regression analysis,
t helol og0consent rati novédrteatcthe sampt eahesrbagglec yeatiddo f pofth theetwindd/si s
time (epgpo L4 09 9f. L0800t 3fNednlog; CANCEN L 8LE0D was, d aken
and rmul ?.Hgl ?g%g%y%gﬁg%{:%'uti on %ac?%r %e.g., 166% to obt algln units/nmL. 25
[l 0g | ysis thenwairy-(inteizkepeid 1swesedyamti tadspipaccanvaley) [whene [thd ope ]
1, 000, 09@19% Sdsannl & qielsgt LRR) K dokounit/ng). X The systemsuitability
of the stan e}r_ds curve was evaluated using the systemsuitability test. For
a deternm natiidn t@aheilagapig: under this test, the correlation coefficient
foristhe 35 shandards Aysis beiRetween - P97-ahharl 00@-vandotihe Gan rol
within + 10%of its accepted value. If systemsuitability_ was not net, the
st andar gaéarbetedul d Be  ERPrie CBFPErrEEMNg (BRETH nBaF G 68 on
anal ysi gn¥shngr NQihds WA B3LA42485 RET/ 48QHRT8 Wherd eWBAvENAM f @UI 10g
contiguous points (i.e., the first or_last standard may be omtted).

values. A standard curve of log concentration (x-axis) versus

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 1log 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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The results were reported as units/vial, units/nmg, units/nm, |1Uvial,
lUng, or 1UnL, as required. For the control, all five 5 replicates were
aver aged. wByshesmweui tabi ity was assessed as descri bed abeea/usbos7sis nal

vial sanples, all five replicates per ., sanple dilutjon re averaged. The
aver age FPERTI| t*RAEs F@bﬁrt%é?tlﬁP?ﬁﬁtlaglPiﬁ skt e d%%ﬁti%%%?% Tﬂ$sa%5%‘

r epor t edthiddmd ehvibal omitdene units/vial = average units/nmL x ni/vial. For
bul k sanples, 10 the five replicate er s | e_dilution were ed. The
aver age resulrPewaSS PEO M S FFBH??%% {%uy%éiggyéagil%ﬁﬁgf ?l’TH%gggé%%rt was
i n unitsopgiabheryl/nbspeei TUtmactdsyideguidsd (unFos/ vy aemittrsl pfablctiiviet y L
ng of protein/nm *Units/nmL or unit may_ b onvert ta J atj_onal

uni s CFRJIFRAEST VoFfg® Se/r?r%ﬁj'i pl i%/é’gc’glegln sbuyletta%éﬁég rg%ﬁ aatslesgtslg%{geransati onal
unit codveesilos feaetver.. ZFOrF6indOAiald sstrabeki t #11 eSiviengeprl heatestdany of
the sample was_..repeated using one.rot per. f eg. days, e

aver age “6f% ?hgl;%§ﬁ¥%éw]f%ﬁ%tIgggﬁiee%rgyEXﬁgggge%SF%E%.ﬁﬁﬂg %%%ay my be
r epeat edrbasetle otwe heamelsul didusfiondhe | Bhhousas coerardiedand/ onibasedl on
determ nate or_indet.ermn g fingl Lesul t ssgry, he 2ansRRorted as
an avergggr%fu?ﬁﬁiéﬁﬁ%% te§%§?§§%qﬁF6§2 are ?%{ %%L Pl'ate Reader éﬁsay 2:
Thelpl atkber efider weslicatred per amdmpbhe tdnpéianureenst aheradeder nosihiet was
set to e alLowed st ¢ WAr mUP cf8r safbileastudiadll . an hpur.
Thronbi%ééggggdﬁ% |nwg%;an6%%t of 20 pL 30 to ggc% mellﬁlThrgnbin may be
added f reppat remgdm undselnomivhese: from, an interimplate using the

mul ti channel pipette. 20 pL per well of diluted standards (in duplicate)
was added to wells B2-B6 and C2-C6. 20 pL per well of the control was
added to wel I"'SPERifL® acdAdi®y iL of the YAAPF e BESIHHERIY nto the

rempd ni ng wel | s hp-3anguadruplicate in a veldt b¢abrd@imiat 0 a maxi mum of
nine sanples per plate. Wlls in rows B-G not containing standards,
controls, or sanples should contain 20 pL of assay diluent. The rt-PA 44
WO 03/ 045466 +BETEYEAR/ 37 848t saAP RS BRYberadded tbndhvdeHaal byaWiddita singl e

channel pipette or froman interimplate uiing t he nul ti channel pipette. 5
SuggestégUEV%¥é“NH§”“@'bY multiplication by the dppropriate

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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samples may be added individually with a single channel pipette or

from an interim plate using the multichannel pipette.

Suggested Plate Map

5
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trol | ple ple 2 | ple 3 |[ple ple 5 |ple 6 |ple 7 |ple 8 |ple 9

1 4

The fibrinogen solution was allowed to reach room temperature
prior to the addition of plasminogen. 200 pL per well of
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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opaci ty (regor degbTlorto phiedimelditsThe. backgr ound absorbance corresponded to
the m ni num 25 absorbance of the totally |ysed clot. The raw data points
(lygis tinmes in seconds) r.e.aver d_for. t he ndard, control,
andﬁéanpkgnﬁgpthalg§ﬁlgge?$gglg¥gtﬁg&%végéag%&%EFLq{mas§%%alculgted. 45 WO
03/ 045466 PCT/ US02/ 37878 A st andar dstageve was pl otied, byo enbesd ng the data
fromlysis tinmes (log seconds - y-axis) versus the rt-PA standard curve
protein coqgeq%&ghko&inggnng/@}uhighﬁﬁ[s). Usi ng the sl ope and intercept
val ges obt ai ne ron1€he I'near 5 regression analysis, the |og
concentration was cal cul ated for each sanple fromthe log lysis tine. The

antilog of the obtained |og concentration was taken and nultiplied by the
dilution factfer final vial sampling, units were reported in units/vial,

where:

20 units/vial = average units/mL x mL/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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(e.g., 1667) to obtain units/nL. 10 15 [log lysis tinme - y-intercept] 1 ny
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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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infusion period. In the majority of cases, all fractions collected over 24
10 hours for all concentrations denonstrated specific activities greater
t han 90%we tassasced by the clot-| ysi s activity assay ComrCITusoD 87878

Recovered t-PA /) _diluted t 01, O. 05% / in 0.9%
NaCl Ivrﬁﬁﬁ’%s?%%&eﬁg)t%a% T‘?}#i‘lta‘ﬁ'% R %’?t 8\@4 B0 UF 290 St oiage at
anbi ent s@/@mﬂgélams 2E<A:M%Idf'ce8 $unﬁaryndT53neIct<e¢)Imad| lsafléde dOVWH twr<0. 01

ng/ mL in _nor und be | yt.i call ctl e l ysi s
ef fecti \f@ﬁ@gé@t% m Sﬁpr?ra% ?g t¢1 n%hdgf’m% rfog \éln délglﬁfr%(ée)%
t oget herThio saméoduﬂ:mné | tdis n::e;p]lmm mgbnthadreoamttletpdtasle dane m-‘tx@@bt

tOge§ her tO i Oducfengiat eneb %%C steoggotnhceern %leglllbrl!ﬂg égd tha (r%?g 3 € the

cl ot™. The tE5t” nRasures I veness of tenecte ase to a W th
pl asmi ndgem, t 0. 62y napd a@n®51 Iamdnlt huSPHeymgtShevec:lewtheNamxﬁél gentid’ Nest hods

i oot i OROSEER00 it Bk e 30 10 i DT LA (ABRALE) A Ee b ce.

and 10- cmsBRagpledgesa tRRGIV. Pomsediich ©5- J&CWHM@WM Fyéedﬂsléqﬂé%ﬁd gl ass

vial s - ra t bhgr, L i st r's g3qrB d e epl ase
(TNKASE11%}IQ'\(?<[;]11rpi“g)ntégo?éj )éb’i%\H obt g%rnéblél gr on\?l%ea%ent ecﬁ\L Ijhrl(\:/bt)?g %nﬁ n@rﬁg Pat .
No. 15, 62m828)ng 5@nng/he abfhems 47 The 3] 04516 6 < POTA LSO 3‘718‘578d1111ted

reconsti e&&fesgeggaé frﬁiﬂ& WalBalQnm, %némo Ushag an3rf15 MAGorsysdmnge and

22G nee m. of normal saline (NS) was renoved from separate
|V bags Yi5bb at N&ieBaxcerilitirrdugircat daoursthe Adiei ot irfe LARSET eftGiced

Wi th theyr ecapst k%&}ﬁe@hégélmxpr&g@,%e?etga%y& affdepals Laneol eRbAse of
concentration inside the bags o 0.01, 0.02, and 0.05 ng/nL. The bags were

then m x&@rgeénatly by inversions. A 10-nlL aliquot of the diluted

tengct epd asgsspfdition was sanpled via the |V port vvith a 10-cc syringe and
di spensed Tnto two 5-cc clean clear glass vials (6 in_one and the 10
remai ni ng i n Tife W hePHermiRetionpygs BSAEAFRThgUEHE df"l GO R e e ct 8Pl ase

wer e pl aged pnpacbenaty topivpderedtennsl (it unrodscenicroelectrode, 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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light at anmbient conditions for 24 hours. Additional aliquots (10 nL each)
fromthese IV bags were sanpled after 8 and 24 hours of storage. 15 C
Assays ThwopBlogaber mi nati on was performed usi ng a RAD OVEPER/UR6BE7898 TM pH
meter and a microel ectrode (M-410TM M croel ectrodg, Inc.?;. TtLe pH meter
was standar dFed Weh pHYEIG1 aRet¥ 00 budter PEPhRtfar dSCOBredrtds e

measur engiteAlindabi et comdipnicons.wed@ Algerdfemabi qhetsref taadecteflase were

subjected to the clot lysis assai def,cri ed ave to eterrysiunree tt@l%ti n
vitro bfeREtiioeyionf of eRBERefRERES i At 1HESe alf

ot'&° The SHNPI es Wer e
di l utedahp greeipicddiiee ehid enapt moancendildld ons wihichi melasbayye ange

(200-500 ng/pnlL) with the dil ugnt. Tenect epl ase %;?s Jsed :sLoano'Fnrt%renal 25
ref &r enE8OY Rt FestObEETHEd Rer BohSr AEFTZ2T t 0 the  t enect epl ase
referengesumd£ri alin Hia biaasd,i vihy wasubissayfdeby censtotfugegiionbefegre and

after centrifugation. Results, A summary of the resul.t.s i 0 j n_Tabl e
26. Thesﬁb%}ét?]\?’gdiow pT‘E—z?lf 71.03?197. ?)C%f"@rt}f h%m%i gher® %éjnaézétoélpftgl:a% \(,:%nfggﬁt ration
(0. 05 ngbAtrifugiS)ionas shggdddinchi ghersidian tehatuntor ofhe rewépitation
concentrations, (pH 6.,7-6.8 and 6.8-6. t ng._0. :

r espect PEEFEHS- Thing}g g&e ?afbo"%%;lc ar %?g%n?rtou%?g%z‘feat ﬂ% lg:ufl f %?é%blon

t en@ct epkasee (andnydider peert3)fvseicngnaddddcho irvd ceVebagth r ées$ y ofor
initial 35 dilution. But all t pH & i ned. .unghanged aftgar.,24
hours  BFSETH} agd Ai9m Bt G o R STee P To05] 35878
The cl oBilysien adtanyistty feintiepr cberentordent r(@t Pomg/tlkt er Bhhe dodsFSRP- HPLC)

were performed before, and alher, . GaNt {4 fdi0atd 4 )0f a BACH: SERRI Al diGuOL -
Thi s wa$S 6% entir e “Chat any precipitation that was not visible to the
naked eyémwmasot rempwe.pri oRtt o 0ad$aymy Grl nortdeacdgraesti nted et 48 on of

the, re%%k%én JdLiah! ,58589: Ihe-deauhlsafleracantionf aat iapraeisy =l i ghtly
| owér for Otih activity and concentration than before centrjfugatian,

suggest 7af afseml B4 ahowns - of Npr eéopifiamen charegar Fadl. orasre2aShbvike t he

_per .Cent aﬁﬁag%’ ilﬁb&&nce'athriét EBQe}@aiﬁ@norc%naBg @f(ﬁ)ﬁéﬁirﬁ-ﬁi'}t kditdgat i ]ﬁé’h,ng\/\hl ch
i ndi cates the ?oss of proteinis higher at 0.01 and 0.02 ng/nL injitially
soon af flémited |t isol PRantaEomY glher ac@ﬁﬁ%rRWPBﬁe?OP‘SO‘?F’df“g%ﬂSO%t?JSOnp‘er cent

change ai | guwe{, grancephrabi ot i 0Enge/ Muahso bBeheasehehblytiarel of
storage. At 0.01 rlg/rrLz t he percent change in 15 concentration was 57%
i mAdi aceryrateeidf G1P9n and increased to

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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71% after
nmg/ mL. Thi s observation can be expl ai ned, w thout being

24 hours. No significant change was observed at 0.02 and 0.05

limted to any one

t heory, bwoa3mws4e6 pr onounced protein adsorption at a | owPCTOmNZAETTS ati on
that usually occurs instantly and (2;?1?) saé/ rates with time. Table 27 shows
that the percent protein recover réPaf] ; to the ta%g%t?%dcgo e]_:ptrations
at 0. 01, StRRIZ1EENGUBREE Y/ MERSESAGSSsH6 V659 aREC 86029 eggecaquvel y.
This percent recovery was under-es iOHaTTéij because the overfill vol une
i nsi de the VM bag was 25-not—accountedior—and—theptotern—+teeovered—ywoul d
be at | efast™D% ﬁaéﬂ?i’fdt hait he 18%@5 o ed, 13t gel Gangent FAL 0N cassm ng
10% overfill i @5‘19/“&?/ pag) . [The LLot Lyh$) arthy/ik .ogmé/l;},g) rlecoyer ed
protein (after |centrifugation) d.not (&hange| signifijcantly upawn24 hours
of 30 storage at anbient conditions. |[The overpl|l perdent specj f4enactivity
of the rEcomMered proobel n| a.70./015.00602, @mnd40. D50 mpinl]  eww4> 1009 >|92%
and > 80 w-espectiovely (Tkabbe 2/.)00649 VWD 003/ 045488 7PCT/ WUSQ2/ 378787 Tabl e 26
Stability Swwmary ofodenedt.épllase 0DBI ut i @P42i nt 00 P1G%|NalI01PV [Bagssc (500
mL) Ti neTargét edpHC. 62 Cl pt6C8AC|. **-.QaAC,| * *0p012 0.017 0.013 76
Conc. *| ysi s1=¢si 5(- ®ep ) (del) (Chrdde (ng? AB3Y (- cebt%C+den® )% Ag/ M) $hg/ M )i n
(mg/ ML) ( /) Canc 0-P5ceht?)- 152000 @44 7000 0360, D0AF 4070, DPAE7 98
T=00. 016| 735:20060. G0%b. 0p70: 00457 °PZ0(. 026°830| 0458 70120° PP70.(013%6
T=00. 026 9 ..ZQ%EO. 0120. 0170. 01376 T=00.057. 120} 0400. 0370. 0480./04594
T=00. 057—3150--6416Q366- 0470046981580 01= 00705 001007 & 80457 tpurs
anbi ent [=0.201-0. G080, 0P6O: 0080, G0B63 houre apbient | = 0
T=80. 02- DH1:50+0120. 0160 01381} hours
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.

—-cent
+cent

** Concentration by RP-HPLC.
before centrifugation
after centrifugation
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anbi ent T=80. 02-0. 0130. 0120. 0160. 01381 hours anbi ent
T=80. 05- 0. 0390. 0340. 0470. 04596 hours anbi ent T=80. 05-0. 0390. 0370. 0470. 04596
hour s anbweris/035486.0. 016. 770. 0070. 0050. 0070. 00571 hour s antPCantso2/37878
T=240. 016. 710. 0070. 0060. 0070. 00571 hours ambi ent
T=240. 026. 860. 0150. 0130. 0160. 01381 ho ? ,gnblent
s

T=240. 026. 900. 0160.,0120. 0160. 01381 ﬁB en — -
T=240. 057. 1BPIFFIG6900° g 061043987 ngﬁ@k‘e‘:lflc Activity of
T=240. 057. 070. 0430. 0400704866 BF2e6" se Rt ett°89® Tar get ed
conébntraLLgn__cverf!!! H—V -bags—was_hot—aceouhi-ed—Ffor Coticen ration
by RP-HALC. T*¢ent B%% 81?ﬁr| ,f ugat g’FIOtei(%%n ot i’::’;lrs gﬁ f,i ation 50
g ecove ko) g
WO 03/ 045466 PCT/ USO g%j )27 I%ﬁié/dty bRl el n Recovery and %
Specific Activity lof Dilute enectepIQ§%CUpon Storage 5
Ti meConc*Coflg. 9% PRLobel NCI 06, dogsSi Spo Speabf 1 ¢ (my/ algoatcent ) Reeovery
(of (+cent)ACEdoViTy| o0.o01 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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(mg/iL)targeted(ng/ m) conc.) T=00.010.004400. 004100 T=00.010.004400. 004100
T=00. 020. 013650. 01292 T=00. 020. 013650. 01292 T=00. 050. 045900. 03782

T=00. 050. W0BBAK468678 T=8 hours0. 010. 004400. 005125 anbi entPCTAS02/37878

hour s0. 010. 005500. 006120 anbi ent. T=8_hour s0. 020. 013650. 01292, anbi ent T=8
hour s0. 630. ¥28650-1PP28Y anbl EhtaFFeg ROURST 086, BUSTT 38478 aThi ent T=8
hour s0. QRR.a045908, 03782 anbi ent T=24 hour s0. 010. 005500. 005100 anbi ent T=24
hour s0. 010. 005500. 006120 ﬁgi ent T=24 .hours0, 020. 013650. 013100 anbi eglt T=24
hour s0. 020. 015856 L6198 ArrPent oH2s HERP s 055 BA3BEO°VAGES SHBPENT® T=24
hour s0O. G20 1344888 D40 1napbiesitr ihgTahged @ibrenreeatd aidlonizexesd idd in |1V
bags_ was not account ed %or, %0 ** Concentration by RF?g HPLC +cent = after
centti f GGEEERT 1816635F5 BY i HeSvEry IEbES CHeRmtY S nGPREYF Thr get ed
conc., arjdehidid0ncSpeti fic Activity = [Cot lysis (+cent), ng/nL /
Conc. (+cent), ng/nL] x 100% Concl usi on
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20 As wth t-PA as noted above, recovered tenecteplase (5 ng/nL) diluted to
0.01, 0.02, and 0.05% ng/nmL in 0.9% NaCl |V bags (500 51 WD 03/ 045466

PCT/ US02/ w8 083845466.) was |ytically active after 24 hours ofPCItusozgm7at
anbient _conditions. The aforedescribed conmpositions and preparations are
expect e AL o HEEFHER f¥2 in preventing the adherence and col oni zation of 5
cat heter surfaces by infectious organisnms such as S. aureus, S.

epidermdis, and fungi. 5 03/045466 VWHAT..| S CLAl S: . PCT/US02/ 37878
1. A corero%i‘E‘?n%?r?sdgégﬁluﬁ‘e%“ﬁ‘\i\?g%vlé?moéffa qf Fgrl-trln]?rnléﬁﬁauw%?%i T gg:sgtgf rom a

cat het er congi issicaghead:ercomprh blmd nalbed, cal Eibmeffodytivel b arffentivé a

pl asym nogen activator,. and a preservativel eff i amunt of a
bactgenri ost%q‘?%torogaﬁi RIITHEERGP™ Wharsi ™ 't Aa% o %%;S#?%n 0€s not conprise
a chel ati ngf &geritve 2modiie cfoApbsttewivsghtétadrgahivhet eplmot hehgirasmi nogen 10

activator |g. o da-234espl a8MNRgen G611l OF 0L R okl dgee. 3. The
conposi tion of clParm 27wheréi n°t he asm nogen actrvator 1s
nati ve- sequence t-PA, native-sequence urokinase, reteplase, or

tenect el a5, diibei T8, GAMRISLA! Pafl: GLALAL Sihies ghheLne Pl asi nogen
activator i's” native-sequence t- or tenecteplase. 57 The conposition of
anylone of ackavaeorl-i4 aheisiue-thesvigegs aczOvatenwl a yrpeiyde-al cohol ,

i sopropanol, or ethanol. 6. The conposition of any one of clains 1-5
wherein the organic alcohol is benzyl alcohol. 25 7. The conposition of
any one 3of Tle¢ afqmposibigherfeicdaine? Whassinoke i RAIYRegrRATVYHRRBURE Of

pl asm nogep, aGHd \AQLNLS tiﬂAQrfl}&@p&%-équlfehee1@ram/nraiseanpe6$ﬁa@reessfvati vel y

effective anount of organic alcohol is fromabout 0.5 to 1.2% (v/v). 30 8.

The conpostepestasflagAy one of claims 1-7 wherein the fibrinolytically
effegtive anmount of plasm nogen activator is fromabout 0.3 to 4 ng/nlL. 9.
The conposition of any one of clains 1-8 wherein the water 35 containing

the al céhoFhe CHMOLPAEL It i 2Mat rviFreinFRR IPIATIEROIFR HACHEPostati ¢
nor mal Salﬁgéﬁvéi%equence 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.

53



WO 03/ 045466 PCT/ US02/37878 10. A nethod for renoving fibrin-bound bl ood
clots froma catheter that contains such blood clots conprising contacting
t he cat hewerosmii4he t he conposition of any one of clains 1-®cCTarso2/at87¢ east

about 5 days. 5 11. The nethod of _claim 10 rein the catheter is
cont act éd wi th r%e}jféoéoﬂ%ﬁeﬁogﬁn?oﬁ% OBn%ﬁc}be“lq?ddﬁélng llgt.onhacat het er
coat ed w t bathecorgnasi touriafs anyhapkodd ctbaknsorkd.isThe cattwettdhgof cl aim

12 that is_an i | ling catheter. 14.. A muylti-caonpartnent C e
conprisingtgec% @gfﬁeWgﬂlgﬁg%ﬁpr%fhﬁuﬁlg&b?ﬁﬁdﬁ§ Pgagﬁ§l%$?%%$%$g armount
of a pl asnmanogedsst atbuvat algysa conpartnent conprising water containing a
pres;rvatively effective anobunt of a bacteriostatic organic al cohol,
wherei n neither conpartment conprises a chelating agent, and instructions
for m xilg t hehec artind sobfcllbdinhl @ Ovicorpar thentsthatdrf b usitegtedewielsul ting
m xture to _renpve f.ibrin:bound bl po |ots froma catheter that contains
such bI005 ¢l oS °f §?°?H%“b§%ﬁ§gegog°gﬁgﬁ%?ia wher ei n the pl asm nogen
activator is 25 a tissue-plasm nogen activator or a urokinase. 16. The
package claim erein I i . | vat i i.ye-sequence
A it ve- L SRibRsEP e BER GRTIRRE0: S0k K2 By Sracd H5HIS M The
pack@dge of lePaim 16 wherein the plasm nogen activator is native-sequence
t-PA or tenecteplase. 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/ 0454616 -PCTTHYSE2LB7BF8 ofl glafhel Hadiedgédsobn akifvsié 18y ertdiareri4- 18
wherein the organic alcohol is benzyl alcohol. 20. The package of any one
of clains 14-19 wherein the fibrinolytically effective amunt of

pl asnmi ndgen & fuliiiofoeridinegin BHSRID COMPELIIIng FPTRAECRHNE preservati vel y
effective appynisQiy %r9@9&fh6¥¥%9@9ha%Seﬁﬂéyﬁﬁagoéﬁoﬁkgioﬁoa1p?§@ﬂﬂﬂ8§kn 21. The
package of any one of clains 14-20 erein the 10fibrinolytically effective
anount of PFAEAFUgeR SERPIETHY SOFPHHIAToUBter FIF4A8Pnt. 22. The
package of ,ap¥epRa i0k16! 8f f&thide2imbhidl J1S adbKiterierein eagdniconpart nent

IS a separate container or the package is a ) ,
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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15mul ti - conmpartment syringe. The package of any one of clains 14-22 wherein
the water 23.containing the alcohol is bacteriostatic water for injection
or i s bacwermmsisesi c nornmal saline. 20 24. A mJI ti-conpar thrrItsopmkage
conprising a conpartnent conprising from about 1 to, 10 ng/ nL of

nat i ve- s€querih® PaPRaIHOYH BRECPRDI As €34T 1%%&’??@?1? %ﬁrrg§flh§ wat er
cont ai ni Nga1 s aROUER DD 41@0h02% (Vv/v) of benzyl al cohol, isopropanol, or
25 et hanol, wherein neither conpartnment conprises a chel ati ng agent, and
instructions for mxing the contents of both conpartnents and for using
t he reswot.i narH8 ¥huk&gd o aﬁgvenefdﬂ)rdllaibeund—w ahdreliotishd rom a cat heter
that contains such bl ?fd céfo

fibrinolytically e ectlve 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).

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.

30
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