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1- Fielcl of the Invention 

5 The present invention relates to improved uses of 

compositions containinq biotin and avidin in methods for 

detectinq and. treating pathological conditions with a 

multi-step process. 

2- Description of the Prior Art 

10 Antibodies against cUttarent determinants associated 

with patholoqic:al and no%lll&l cells, as well as associated 

with pathogenic lli.crooqanisma, have been used for the 

detection and t.reatm.ant ot a vicle variety of pathological 

conditions, or lesions. The targ-etinq · antibody ·1s 

15 conjugated to an appropriate datectinq or therapeutic 

agent according to processes well known and readily 

available to one of ordinary skill in the art, as 

claacribed, for exuaple, in Hansen et al'., o.s!' Patent No. 

3,927 1 193 and Goldenberg, u.s. Pat. Hoa. 4,331,647, 

20 4,348,37&, 4,361,544, 4,468,457, 4,444',744, 4,460,459,"" 

4,460,561, 4,624,846 and 4,818,709. 

When detecting a leaion, a high signal-to-background 

ratio needs to JM achieved.. 'rherapy also requires a high·· · 

absolute accretion of the therapeutic agent in the 

25 lesion, as well as a reasonably long duration of uptake 

and binding. H19h background levels of non-targetinq 

antibody have long been recoqnized aa a 11U1jor impediment 

to high target: backcaround. ratios being achieved. To 

overcome this impec!iMnt, various me~ods bave been 

30 developed, such as those described in the above-

... 
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Still other methods have been developed to increase 

the tarqet:backqround ratios of the detection or 

therapeutic agent•, such as pre-targeting and. 

s biotin/a~idin approaches, as described, for exampla, in 

Goodvin et al., u.s. Patent Ho. 4,863 1 713; Goodwin et 

al., J. Nucl. Med. 29:226, 1918; Hnatavich et al., J. 

HUcl. Med. 28:1294,· 1987; Oahr et al., J. Ruel. Med. 

29:728, 1988; Klibanov et al.> 3. Nucl. Med. 29:1951, 

10 1988; Sinitsyn et al., J. Ruel. Med. 30:66, 1989; 

!Calofonos et al., Je Buel. Med. 31:1791, 1990; Schechter 

et: al., Int. J .. cancer 48:167, 1991; Paganelli et al ... 

cancer Rea. 51:5960, 1991; Paganelli et al., Nucl. Keel. 

Commun. 12:211, 1991; Stickney et al., Cancer Ites. 

15 

20 

51:6650, 1991; and Yuan et al., cancer Rea. 51:3119, 

1991. 

Avidin, found in eqcJ Whites, has a very high bindinq 

affinity for biotin, which i• a B-co:mplex vitamin 

(Vilcheck et al., Anal. Biochaa, 111:1, 1988). 

Streptavidin, derived frma St.reptomyc:es 11.vid.in.1.1., ia 

abilar to avidin, but baa lower non-specific tiaaue 

bindinq, ancl .therefore often is usad in place of avi41n. 

Both avid.in and atreptavidin have a tetravalency for 

biotin, thus permitting amplification when the former 

25 bind to biotin. 

In a prior art 2-etap procedure, a targetinCJ antibody 

i• conjugated with either avidin or biotin anci theri- is 
injectacl into a patient, thus localizing the avidin or 

biotin at a tuaor of interest. 'l'hereafter, either biotin 

30 or avidin (d.ependinq on which was coupled to th• •.. 

tarqetinq anti))ody), bearin9 an imaqinq isotope, is 

injected and is localized at the site of the primary 

antibody by binding to avidin or biotin, respectively. 

TimincJ of the second injection after the first one 

35 is vary critical. Injecting the radiolabaled avidin or 

biotin too early will increase . the avidin/biotin 

conjugates in the bloodstream and nantargeted tissue•, 

while injecting very late may decrease· the amount 

\ 

I 
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tarqet:ed to the twaor i.cauae of reduced retention of the 
primary antibody at the tuaor. 

Paganelli et al. (Int. J. cancer 2:121, 1988) and 
Kalofono• et al. (J •· Hucl. Ked.. 31:1791, 1990) 

s demonstrated the feasibility of the above approach (the 
formar used. biotinylatad antibody"; the latter used 
atreptavidin-conju9ated antibody for tUJDor localization) • 

- In work raportecl by Kalofonos et al. (ibid.), 3 of 10 
patients showecl improved. iaaqin9. However, the patients 

10 also shoved that labeled biotin alone {Without antibody 
preta~etinq) could. detect tumors in 8 of 10 patients. 

Paganelli et al. (J. Nucl. Med. 31:735, 1990 ancl · 
Cancer Rea. 51:5960, 1991) diacloae a 3-atep approach 
wherein a biotinylated. antibody ia adainiatared, followed 

15 by cold, i.e., non-lualect and non-conjugated, avid.in to 
clear nontarqeted antibody, and then a radiolabeled 
biotin ia CJi ven which bind.a to the avidin retained. in_ the 
~ody, presumably where the avidin baa conplaxed to the 
biotinylated antibody. By tb.ia method, Paganelli et al. 

20 were able to ahov, with tba exception of the kidneya, 
hi9b twaor:noi:aal organ ratios. By further examininq 
this 3-atep procedure, however, the present inventor baa 
found that cold avidin can reduce the aaount of biotin 
(.in the biotinylated antibody) contained. in tuaor. 

25 rurtber, many of the above-cited studies have 
daom1trate4 that avid.in i• illmunogenic, resulting in 
anti-avidin antibodies which preclude ~repeated 

adainiatratlona of this agent (and thereby repeated 
detectiftfJ or therapy courses). llany of th••• 2- and 3-

30 step approaches·uaing biotin or avidin immunoconjugate• •. 
have shown improved tarqet:bac:kgroun4 ratioa1 however, 
the administration of a clearillCJ agent, such aa avidin, 
after a biotinylated targetin9 anti):)od.y ia first 9iven, 
not only reduces circulating biotinylatad antibody, but 

35 also rad.uces the a11Dunt of biotinyla1:acl antibody in the 
target lesion. 

'l'beret'ore, a need exists for better usea of 
ecmpositiona in method• which will allow for higher and 

1iiOOr 
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more selective tarqetinq and retainirt9 detection and 
therapeutic a1J911ta to ana at pathol09ical lesions and for 
retaininq higher aaounta of biotin vith th• ori9ina.1 
antibody. 

OIJEC'l'S or THI xnpnoH 

11'he principal object of the present invention ia to 
provide a composition for use in a method of delivering 
hiqher amounts and. higher tU'C)et: non.target ratios of 
detection or therapeutic aqents to tarqated lesione. 

10 Another objective of the invention is to provide a 
composition for use in a method of increasinq the amount 
of primary tarqetinCJ antibody present in a lesion to be 

detected or treated. 
Still another object of the invention is to provide 

15 a c:Ollpoaition tor use in a 3• or J1Ultiple-step procedure 
which deliver• higher aaounts of a detection or 
therapeutic agent to a lesion. 

Yet another object of the invention is ··to provide 

coapoaition tor use in a aethod ot restoring any cleared 
20 primary antibody and/or detection or therapeutic agent 

from a lesion in a later tarC)eting step. 
A further object of the invention is to provide a 

ccmpasi tion for uae in a method of decreasing the 
illlRUl09enicity ot the tarqating agents. 

25 Yet another object of the invention ia to provide a 
plurality of uaaa for these detection or therapeutic 

aqents. 
Upon further stucly of the specification and appended .... 

claima, turther objects and advantaqes of this invention 
30 will becoae apparent to those skilled in the art. 

· In its broadest e•bcdillent, the invention provides 
a composition for use in a mat.hod of detecting and/or 
treating lesions in a patient. The :method .comprises the 

i~iiiilir 
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steps of (a) ~arentarally injectiDCJ a subject With a 

tar«)etinq composition comprised of (i) a biotin-protein 

conjugate or (ii) an aviclin-protein conjWJate, wherein 

~ protein preferentially binds to a marker substance 

5 produced or associated with the tarqated lesion,, and. 

allowin9 the protein conju9ate to preferentially accrete 

at the targeted lesion; (b) then, optionally, 

parenterally injecting a clearing composition C011Prised 

ot (1) aviclin, when the ta1r9etin9 com.position is a 

10 biotin-protein conjugate, or (11) biotin, when the 

tar9etinq composition is an avidin-protein conjugate, and 

allowinCJ 'tha clearing composition to substantially clear 

the tarqetinq compoaition from non-tarqetecl sites and ta 

bind ta the targeting composition accreted at the 

15 t11r9etad lesion; (c) parantarally injecting a detection 

or therapeutic composition comprised of a canju9ate o~ 

(i) avidin, protein ancl detection or therapeutic a9ent, 

or (ii) biotin, protein and detection or therapeutic 

agent, wherein the protein preferentially binds to a 

20 marker s~tanca produced hy or aaaociated with the 

targeted lesion and wherein the protein may be the same 

as the protein of the targeting compoaition, and allowing 

th• COllpoaition to accrata at tha tarcJ•ted lesion; and. 

(d) parentarally injectimJ, either prior or subsequent. to 

25 the composition of (c), another detection or therapeutic 

composition coapriaed of (i) avidin conjugated to a 

detect.ion or therapeutic agent, or ( 11) biotin conjWJated 

to a detection or therapeutic agent, wherein the 

detection or therapeutic a9ent may be the same as the 

30 detection on therapeutic a9ent of step (c), and. allowing 

the conjugate to acC:rate at the targeted lesion, wherein 

(i) step (4) is optional it a cleari?lCJ composition has 

1-an administered., (ii) the ·detection· or ther&J2eutic 

compositions of step (c) and (d) containin9 avidin are 

3S administered as the next atap after tha administration of 

a ~om.position containift9 biotin or of a clearinq 

com.position containing avid1n, (iii) · detection o~ 

therapeutic composition• of etap (c) amt (d) containing 
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biotin are · a4'ainistered as the next step after the 
administration of a composition containing avidin or of 
a clearing ca.position containing biotin. 

rn variations of the above eabocUment, the following 

5 compositions are used in each step. 
In a three-st.ave ellbOdbent, first the targeting 

composition comprise4 of a biotin-protein conjugate is 
injected, and no clearing composition i• administered; 
then a detection o~ therapeutic cmaposition compr~sed of 

10 avidin conjugated to a detection or therapeutic a9ent is 
injec1:ed and ~hen a detect:ion or therapeutic composition 
coinpri•ed ot' a conjugate of biotin, protein and detection 
or therapeutic agent is injected. 

In a four-step eabodiment, a t~etinq cam.position 
15 comprised ot a biotin-protein conjugate is tirst 

injected, then a clearing com.position caaprisad of avidin 
i• injected, then a detection or theJ:'apeutic:: composition 
comprised or avidin conju9,ted to a detection or 
therapeutic aqent ia injected, and, lastly. a detection 

20 

25 

or therapeutic composition comprised of a conjugate of 
biotin, protein ·and detection or therapeutic agent ia 

injected.. 
In another tour-step esmodimant, a tarqetinq 

c01q»oaition comprised of a ~iotin-protein conjuqate is 
injected, then a cleari119 composition comprised of avidin 

i• injected., then a detection or therapeutic composition 
c011priaed or a conjugate ot oiotin, protein and. detection 
or therapeutic agent ia injectacf, and, laatly, another 
detection or therapeutic composition comprised of avidin 

30 conjuqated to a detection or therapeutic agent is •. 
injected. 

In another four-step embodiment, a targeting 
composition comprised of a biotin-protein conjuqata is 
injected, then a clearing coaposition comprised of avidin 

35 is injected, then a detection or therapeutic composition 
com.prised or biotin conjugated to a detection or 
therapeutic agent ia injected, and, lastly, a 4etection 
or therapeutic composition comprised of a conjugate of 

iiiiilnf 

ii 
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avidin, protei~·. ind detection or therapeutic a9ent is 

injected. 
In another three-step 8Jlbocliment, a targeting 

composition comprised 'of a biotin-protein conju9ate is 
s injected, then a clearing composition. coaprised of avid.in 

is injected, and, lastly, a detection or therapeutic 
composition comprised o~ a conjugate of biotin, protein 
and. detection or therapeutic a9ent is injected. 

In another four-step embodiment, a tarqetinq 
10 composition comprised of a biotin-protein conjugate is 

injected, than a clearing eo11poaition comprised of aviclin 

ia injectacl, than a cteuction or 'therapeutic composition 
comprised of• conjuqate of aviclin, protein and detection 
or therapeutic a9ent is injected., and, lastly, another 

15 detection or therapeutic composition comprised of biotin 
conjugated to a detection or therapeutic agent 1• 
inj•ctecl. 

In another thraa-at.ep embocU.ment, a sUbj ect is firat 
injected with a t&rtJeting composition comprised of an 

20 avidin-protein conjugate, then tha subject is injected ·· 
vitb a detection or therapeutic composition comprised of 
biotin conjugated. to a detection or therapeutic agent, 
and, lastly, the aUject ia injected with a detection or 
therapeutic composition ccmpriaed of a conjuqa.te of 

25 avidin, protein and clat:ection or therapeutic aqent. 
In anot:her four-step aabocU.ment, a tarqatin9 

eoaposition caapriaad of an avidin-protein conjugate is 
injected, then a clearing compoaition cm.prised of biotin 
i8 injected, ~ a d~ction or therapeutic composition 

JO comprised o~ biotin conju9atad. to a detection or 
therapeutic agent is inj.acted, and, lastly, a detection 
or therapeutic composition cmaprisect of a conjugate cf 
avidin, protein and detection or therapeutic agent is 
injected.. 

35 In another tour-step embodiaant, an avidin-protain 
conju9ate is injectacl, than a clearintJ coaposition 
comprised o~ biotin ia injected, then· a detection or 
therapeutic c:oapoaition coapri-d of a conjugate of 

..... 

I 
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avidi~, protein and 4•~•ction or therapeutic agent is 
injact:ed, and, lastly, another detection or therapeutic:: 
composition comprised of biotin conjugated to a detection 
or therapeutic agent is injectad.. 

s In another four-step emboclim~t, a tarqetinq 
c01aposition comprised of an..avidin-protain conjugate is 
injected, then a clearinq compo•ition coapriaed or biotin 
ia injected, then a detection or therapeutic composition 
comprised of avi~in conjugated to a detection or 

10 therapeutic aqent is injected, and, lastly, another 
detection or therapeutic composition comprised of biotin, 
protein and detection or therapeutic agent is injected.. 

In another three-step embodiment, a tarqatinq 
composition coapriaecl ot an avidin-protein conjugate is 

15 injected, then a clearinq composition comprised of biotin 
is injected, and, lastly, a detection or therapeutic 
compoeition comprised of a c~jugate of avidin, protein 
and detection or tberapeQtic •tent is injected • 

. In another four-step abocU.aent, a targeting 

20 co•paaition compriead of an avidin-protein conjugate ia 
injected, than a claarincJ composition com.prised of biotin 
is injected, then a detection or therapeutic ccm.position 
c~p:riaad of a conjugate of biotin, protein and. detection . . 
or therapeutic avant ia injected, and, lastly, another 

25 detection or therapeutic ccmpoaition comprised of avidin 
conjUCJatact to a detection or therapeutic agent is 
injected. 

QrpJt.m DXSCVSSIOI 

It baa now been fOund that the U8a of the 
30 compositions disclosed herein in 3- and 4-•t•p procedures 

of the pre•ent invention ia more ·advantageous for 
selective detection and therapy o:f lesions than the uses 
disclosed in the prior art. 

In a more praferracl ··~iment of this invention 
35 involving a 3-atep approach, a biotinylatad tarqetin9 

antibody or fragment i• injected, tolloved by the 
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application of avidin as a claarinq aqent. Then, as a 
third step, instead of adlliniaterinq biotin-conjuqated 
isotope or druq aa taught in the prior art, a lesion­
tarf1atin9 antibody or frap.ant conjuCJate is administered.. 

s The antibody or fragment is either the same as that of 
the first step o:r another .such targetinq antibody or 
frapant, and. is conjugatecl with :biotin and. with a 

detection or therapeutic agent. 11&inCJ the lesion• 
tarcJetinq antibody or fragment conjuqate torma another 

10 lattice of ccmplexation of biot1n-avidin-biotin, with the 
added. advantaqe o~ ta1"9•tin9 to the lesion with the 
antibody or ~ragaant. 

The more preferred. 4-step embodiments have two basic 
approaches. In both, the first step is the injection of 

15 a biotinylated anti}X)dy or rraqment and the second step 
is the injection of an av14in chase. Tba third step 
involve• the injection of either avidin conjugated wit:h 
a detection or therapeutic agent, or, alternatively, a 
biotin conjugated with a detection or therapeutic agent. 

20 When tha third step \18aa an avidin conjugate, the fourth · · 
stap is an injection of a :biotinylatad. anti-lesion 
antibody or frapant conjWJatecl with a dataction or 

therapeutic aqent. When the third step involves biotin 
conjuqate4 with a detection or therapeutic aqant, the 

25 fourth step · requires the injection o:f an anti-lesion 
anti~y or fragaent coh]ugated with avidin and with a 
detection or therapeutic a9ent. 

Bach of these 4-atap approaches is an illproveaenti 
. . 

in terma of al:laolute aaount of detection or therapeutic 
30 a9ant delivered and retained at the site of the lesion, 

aa compar&d to the prior art 2- and 3-atep · procedures · 
which did not contemplate the usa of a biotinylated or 
avidin-conjugatecl antiDody or trapen1:. "bearing additiona1 
detection or ~erapeutic agents for enhancelllent of the 

35 effects as a last step. 
Ot course, if desired, the sequence can be repeated. 

for additional accumulation of the aqents, as needed.. 
Further, 'the pr•terrecl le•ion-localizinCJ anti:bocly can be · 
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a bispecific or hybrid antibody, whereby at least 2 
antibody •rma are directed against different epitcpes of 
the saae a~tiqan or aqalnst different substances 
associated with the lesion. This is preferred in order 

s to ·ac:niave higher levels of accretion and binding in the 
lesion. 

10 

15 

20 

25 

lfhaae uses of the coapositions of the present 

invention provide the tollowin9 im.proved results over 
other sequences reportect.earlier by othera: 

inc:reaaed bincUnq and retention of primary 

antibody in the lesion; 
2. higher laeion:normal organ (including kidney) 

ratios; 
3. 

'· 

increased tarqetinq ot detection 
therapeutic ageu to the lesion; ancl 

improved. le•ion detection or therapy. 

'rile detection/therapeutic a9enta used in the present 
invention can be any or multiple• of the following: 

A- diagnostic or therapeutic radionuclid•s 
(e.g.,alpba•, bei:a-, cjaaa-, positron-, x-ray~ 
and tluoreacance-maitters; electron- ancl 

neutron-capturing agents); 
B- photoactivatad dyes for detection or therapy; 
c- c:yto.toxic · aqents (e. ~. , druqs, toxins, 

homones, · cytoldnes, hormone antagonists, 
receptor antagonists); 

D- differentiation agents (e.g., vita.ins, 
cytokinu, autocrinea, certain hormones and 
drup). 

30 The c0mpoaitiona of the present invention can be usecf · 
to detect (either by internal procedures or by external 
imaging) and/or treat lesions, including cancers, 
infectious diseases, cardiovascular diseases and other 
patholoqical con&iitions. 

35 Internal detection procedures include 
intraoparative, intravaacular or endoscopic, includinq 
laparoaccpic, tachniquea, both surgicallf invasive and 

1111ii1nr 
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Avidins are a family of proteins functionally detined 
by their ability to bind biotin with high affinity and 
specificity. Avidins are fairly small ·oli;omeric 

5 proteins, made up of four identical subunits, each 
bearing a sinqle bindinq site for biotin. Avidins can 
~eraf ore bind up to four mole• of biotin per mole of 
avidin. 

Avidins include protein• (a) produced by amphibians, 
10 reptiles and avians, which are present in their ec;gs and 

Jmcwn as avid.in, and (b) produced by a streptomyces, 
Stra,ptomyc:e• avidin.ii, and known as streptavi4in. As 

used.herein 11aviclin11 includes all of the above proteins. 
Proteins are known which praf erentially bind marker 

1.5 •=•tances tb.at are produced by or associated with 
lesions. Por example, antibodies can be used aqainst 
cancer-aaaociated aubetancaa, as well aa against any 
pathological l••ion that show• an increased or unique 
antigenic .arker, such aa against silbatances associated 

20 with cardiovascular lesions, auch aa, vascular clots 
including' throUi and emboli, myocardial infarctions and 
other orqan infarcta, atherosclerotic plaques; 
in~lammatory lesion•; and infectious an4 parasitic 
agents. Bxamplea of appropriate applications are 

25 provldad in the above-ref!erenced Goldenberg- patents and 
applications. 

The cancer stataa inclw:le carcinollllS, melanomas, 
sarcoma•, new:oblaatoua, laUkaias, lymphomas, qliomas 
and ayalomaa. 

30 Th• infectious cliaeasaa include those caused by 

invading microbes or parasites. As uaed. herein, 
•microbe" denotea viru.•, J:acteria, rickettsia, 
myc:::oplasma, protozoa, tun9i and lika llicroorvanis-, 
•parasite• denotes infectious, 9enerally microscopic or 

... 

JS very SJD.all multicellular invartel:aratea, or ova or 
juvenile forms thereof, which are susceptible to 
antibody-induced clearance or lytic or phaqoc:ytic 
destruction, e.q., ::malarial parasites, spirochetes and 
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the like, inclwtinq halainths, while "infectious agent• 
or "pathaqen• denotes both microbes and parasites. 

The protein aubatancea useful in the present 

invention include protein, peptide, polypeptide, 
5 glycoprotein. lip0protein, or the like, a.q. hormones, 

lyaphokinaa, qrowth factor•, albWDin, cyt.okinas, enzymes, 
i1111une modulators, receptor proteins, antibodies and 

antibody fragments. 
The protein substance of particular interest in the 

10 present invention are antibodies and antibody fragments. 
:ay "antibodies and antibody fragments• is meant generally 
iJnaunoglobulins or fracpu1nts thereor that specifically 
bind to antigens to form ill1aune complexes. 

The antibody may be whole bmnmoqlobulin of any 
15 class, e.g., IqG, I9M, I9A, I9D, IgB, chimeric or hybrid 

antil:»odies with dual or miltiple antigen or epitopa 
specificities. It can be a polyclonal anti.):)ody, 
preferably an arfinity-purif iac:l antibody from a human or 
an appropriate animal, a.9., a primate, 9oat, rabbit, 

20 mouse or the like. Monoelonal antibodies are also 
suitable for uaa in the present. invention, and are 
preferred because of their high apeciricitias. They are 
readily prepared by what ara now considered conventional 
procedures of immunization of m•nmals with imlauno9enic 

25 antigen preparation, fusion of i1111Un• lymph or spleen 
calls with an imlortal myaloaa call line, and isolation 

of specific hy'bridou c:lon••· Kore unconventional 
Mth~s of preparing •onoclonal antibodies are not 
excluded, such aa interspecies fusions and. genetic 

30 engineering manipulations of hypervariable raqions, sinca ... 
ii: i• primarily the antiqen specificity ot: the antibodies 
that affects their utility in the present invention. It 
will J:>e appreciated that n~er tacbniqu.es for production 
of monoclonals can alao be usacl, e.g., human aonoclonals, 

35 interspecies monoclonals, chimeric (e.q., human/mouse) 
monoclonals, 9anetically anqineered antibodies and th• 

lika. 
Antibody frapents usefUl in the present invention 
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include F(ab' )2, f(ab)i, Pab', !'ab, FY and the like 

includin9 hybrid .fragments. Preferred frapants are 

Fab', F(ab'h~ Fab, and P(ab)i. Also u&•ful are any 
sUbtrapenta retainin9 the hypervariable, anti;an-bindinq 

5 region of an imaunoglobulin and havillCJ a size similar to 
or -ller than a P•b' fragment. This will inc:lude 
genetically engineered and/or recombinant proteins, 
whether ain9le-chain or 11l11ltiple-chain, Which incorporate 
an antiqan-binding site and otherwise tunction in vim aa 

10 targatinq vehicle• in substantially the same way aa 
natural 11mauno9lobulin fra911anta. such single-chain 
bindin9 aoleculea Jcnown in th• art, and are disclosed in 
u.s.Patent 4,946,778. Fab' antibody fragments may be 

conveniently made by reducti va cleavaqa of JI' (ab' h 
15 fraCJ1R91lts, vhieh theaselv•• may be made by pepain 

cUqastion of intact imunoglolmlin. Fab antibody 
fragments ll&Y be made by papain digestion of intact 
iaaunoglobulin, under reducinq conditions, or by cleavage 
of F(ab)i fragments whieh raliult froa careful papain 

20 diqeation of whale· iaunoglobu.lin. fta fragaenta ·•y 
also be proclucad ~ 9enetic·anginaeriDCJ. 

It should 'be notecl that mixtures of antiOodiaa ancl 
ilmnmoqlobulin claaaea can be uaecl, aa can hybrid 

antibodies. Multispecif ic, including biapacif ic and 

25 hybrid, antibodies and antibody fragments are especially 

preferracl in the preaant _invention for 4etectinq and 
treatin9 l••iona and are ccmpriaa4 of at least two 
different aubatantially aonoapeaitic antibodies o~ 

antibody rragaanta, wherein at least two of said 
30 anti:bocliea or anti!:lody fragments specifically bind to a~ . 

least two cliff erent antigens produced or aaaociatecl with 
the tarqetecl lesion or at leaat two different epi topes or 
aoleculaa of a 11arker substance produced or associated 
with the tarqeted lesion. Hulti•peciric antibo4iea and 

35 antibody fra9119nts with dual specificitiaa can be 

prepared analoqoualy to the .anti-taor marker hybrids 
discloaec:l in u.s. Pat. No. 4,361,544 •. other techniques 
for praparin9 hybrid antibodiP are disclosed in, e.g., 

.. ·-··· .. 

j . 
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U.S. Pat. Ho. 4,474,893 and 4,479,895, and in Milstein et 

al., Imaunol. Today, 5,299(1984). 

Preferred are proteins haViDfJ a specific 
ilmlunoreactivity to a marker sU):)atance of at least &o• 

S and a c:rosa-reacti vi ty to other antigens or non-targeted 
subatancea of leas than 35t-

All disc:losad above, antibodiea a9a1nst tumor ant19ens 
and against pathofJena are known. For example, antibocliea 
and antibody fragaents which specifically bind :markers 

10 praduc:ed by or associated with tU110rs or infectious 
laaiona, inclucUn9 viral, bacterial, funqal and parasitic 
infections, and anti9ens and products associated. with 
such microoqanisms have 1'een disclosed, inter alia, in 
Hansen et al., U.S. Patent 3,927,193 and Goldenl'>erg U.S. 

1.5 Patenta 4,331,647, 4,348,376, 4 1 311,544, 4,468,457, 

4,444, 744, 4~818, 709 and 4,624,846. In particular, 

antibodies a9ai~t an anti9en, •·9·, a 9astrointestinal, 
lung, breast, prostate, ovarian, teaticular, brain or 
lymphatic tuaar, a sarcou or a melanoma, are 

20 advantageously uaed. 
A wide variety of monoclonal antibodies a9ainat 

infectiOQa cliaeaae a9enta have been developed., and are 
sumt•rized. in a review by Polin, in Eur. J. Clin. 
Micro~iol., 3(5) :387-398, 1984, showing ready 

25 availability. 'l'heaa include 11.onoclonal antibodies (KAba) 
against pathogens and their antigens such aa the 
tollowinfa: 

An'ti-pacterial lab• 

streptococcua aqalactiaa 
30 l.eg'ionella pneUJlOphilia 

streptacaccus py09en•• 
lsoheriehia coli 
Beisseria qonorrhosaa 
Meisseria 11.eningiticlia 

35 Pnewaococc:uli 
Hemophilia in~luenaae B 
Treponema pallid.a 

j 
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Pseudomonaa aeruqinosa 

Jtycobactarium leprae 
Brucella abOrtus 
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5 Mycobacterima tuberculosis 
Tetanus toxin 

Anti.-Yiral DU 
lllV-1, -2, -3 
Hepatitis A, B, c, D 

10 Rabies virua 
Influenza virus 
Cytoa&cJalovirua 
Herpes aimplax I and II 
Hwlan aarmn parvo-U.ke viru• 

15 Respiratory •Yncytial virus 
Varicella-zoater virus 
Hepatitis B virua 
Keaalea virus 
Ad.enovirus 

20 Human T-call leukemia viruses 
Epstein-Barr virus 
MUrine leukemia virus• 
llwap• virus 
Vesicular si:oaatitis virus 

25 Sindbia virus 

30 

Lymphocytic chorioaeninqitia virus 
Wart virus 

Blue tongue virus 
Sendai virus 
Feline laUkemia virus• 
Reo virus 
Polio virus 
Simian vi~ 40* 

HoUse 111amaary tumor virus• 
35 Denque virus 

bbella virus 
•-ani•l virus 
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ADti-protozoan MAb• 
Plasaodima f alciparmn 
Plamaodiwa vivax 
Toxoplasma 9ondii 

5 Trypanosoma ranqeli 
Trypanoaoma cruzi 
Trypanos011.a rhoclesienaei 
Trypanosoma brucei 
SChistosoma mansoni 

10 Schistosoma japanicwa 
Babeaia bovis 
Elneria tenella 
onchocerca volvulua 
t.ais!D&ania tropica 

15 Trichinella spiralis 
thaileria parva 
Taenia hydati9ena 
'l'aenia ovia 
Taenia sa9inata 

20 Bchinococcua granuloaua 
Meaoceatoidaa corti 

An1iimycopla1111l MAbs 
Mycoplasma arthritidis 
M. hyorhinia 

25 x.· orale 

•· aqinini 
Acholeplaaaa laidlavii 
x. aalivarium 
H. pnewaoniae 

- 16 -
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30 Additional examples of MAbs qenerated against 
infectious organisaa that have been described in the 
literature are noted below. 

MAbs against the gp12D glycopretein anti9en of human 

imaunod.eficiency virus 1 (HIV•l) are Jcnown, and certain 
35 of suc:h antibodies can have an immunoprotectiva role in 

humans. Sae, a.9., Ro••i et al., Proc. Hatl. Acad. Sci. 
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USA, 86:8055-8058, 1990. Other MADS aqainst viral 

·antigens and viral induced antigens are also known. This 

shows that proper selection of th• epitope can 

distinguish between a therapeutic and non-therapeutic 

s target. 
HAJ)s aqainst malaria parasites can be directed 

against the sporosoite, merozoite, schizont and 

gametocyt:e staqes. Monoclonal antibodies have been 

9enaratad against sporozoitas (ci:rcumsporozoite antiqen), 

10 and have been shown to neutralize sporozoites in vitro 

and in rodents (N. Yoshida et al., Science 207:71-73, 

1980). 

Several group• have developed Dbs · to 'l'. qondii, the 

protozoan parasite involved in toxoplasmosis (Kasper et 

15 al., J. I:mm.unol. 129:1694-1699, 1982; lA.&,, 130:2407-2412, 

1983). 

D.b• have been developed against schiatcaomular 
surface anti9ena ancl have been found to act aqainst 

achiatoaomulae in vivo or in vitro (Simpson et al., 
20 Parasitology, 13:163-177, · 1981; smith et al., 

Pareeitology, 84:83-91, 1982; Gryzch et al., J. IJ11Dunol., 

129:2739-2743, 1982; Zocl4a at al., J. IJmll\IDol. 129:2326-

2328, 1982; Diaaoua at al., J. Xm:munol., 129:2232-2234, 

1982). 

25 Trypanoaoma cruzi is the causative agent of Chagaa• 
disease, and is trana•ittad by blood-auckinq raauviid 

insects. A MAb haa been generated that specifically 

inhiDit• the differentiation of one form of the parasite 

to another (epillaatiqota to trypomastigote sta9e) in 

30 vitro, and which reacts vith a call-surrace gl.ycoprotein; 

however, this antiqan is a1'aent trom the mammalian 

(bloodstream) form.a of the parasite (Sher et al., Nature, 

300:639-640, 1982). 

Suitable~· have been developed aCJainst most of the 

35 JD.icroorg-anias (bacteria, virtisea, protozoa, other 

parasites) responsible for the majority of infections in 

hwaans, and many have been uaed previously 'for in vitro 

diagnostic purposes. 'l'h••• antibodies, and newer HAbs 

- , 
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that can be generated by conventional methods, are 

appropriate for use in the pr•sent invention. 
Proteins useful for detecting and treatinq 

cardiovascular lesions include fibrin-specific proteins, 

5 for example, fibrinoqen, solUble fil:in, antifibrin 
antibodies and fraC)Jllents, trapent E1 (a 60 kDa fragment 
of human fibrin 111ade by controlled plaaain digestion of 
crosslinkad fibrin), · plas11in (an enzyme in the blood 

responsible for the dissolution of fresh throabi), 
10 plasminoqen activators (a.9., urokinaaa, streptokinasa 

and tissue plasminoqen activator), heparin, and 
fil:onactin (an adhesive plaaa 9lycoprotein of 450 kDa) 

and platelet-directed proteina, for example, platelets, 
antiplatalat antil:x>dies and antibody fraCJJDenta, anti-

15 activated platelet antibodies, and anti-activated­
platalet factors, which have bean reviewed by Koblik et 
•l., Seain. Nucl. Hed., 19:221-237 (1989). 

AJ1on9 the radionuclide• useful in the present 

invention, qamma-em.itters, positron-emitters, x-ray 
20 emitters and fluorescence-emitters are suitable for 

localization and/or therapy, while beta- and alpha­
aittars and electron- and neutron-capturing agents alao 
can be uaed for therapy. 

Suitable radioisotope• for uae in tha praa~nt 

25 invention include: Astatina-211, todina-123, Iodina-1.25, 
Ioclina-126, Iodine-131, Iodine-lll, BiSllluth-212, Bromine-
77, Ind.ium.-111, Ind.iwa-113•, Galliua-67, · Galliua-68 1 

Ruthaniua-95,Ru.theniwa-97,Ruthenium-103,Rutheniwa-105, 
Hercury-107, Kercuzy-203, lUlaniwa-186, Rhanium-111, 

30 Telluriwn-1211l, ·Talluriwa-122a, Talluriwa-12sm, Thuliwa-... 
165, '!bulium-167, Thuliwa-168, Technetium-9911., Pluorine-
18, Silvar-111, Platinum.-197, Palladiua-iog, Copper-67, 
Phoapho:rua-32, Phosphor:us-33, Yttrium~90, Scandium-47, 

Samarium-153, Lutetiwa-177, Bbodium-105, Praseodyaium-
35 142, Praaecdymium•143, TarbiUll-161, Hol.Jaium-166, Gold-

199, Cobalt-57, Cobalt-58,. Chromima-51, Iron-59, 
Selanium-75, Thallium-201, and Ytterbiua-16~. Preferably 
the radioisotope will emit in the 10 - s,ooo kev ranqa, 
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more preferably so - 1,soo kev, •oat preferably so - soo 
kev. 

Isotopes pref erred tor external imaging 
includ.e:Iodine-12l, Iodine-131, Ind1Wl•111, Galliwa-67, 

5 R.uthenium-97, Tachnetium-99a, Cobalt-57, Cobalt-58, 

Chromiua-51, Iron-59, Seleniwa-75, Thalliwa-201, and 
Ytterbium-1G9. 

Isotope• ao•t· pref erred for internal detection 
include: 

10 Ioclina-125,. IocUne-123, Iodina-131, :Indium-111, 
Tachnetium-99• and Callima-67. 

Isotopes preferred. tor therapeutic use include: 
Iodina-12!5, Xadine-131, Rhenium-186, Rhenla-1aa, Silver-

111, Pla.tinum-197, Palladia.-109, copper-67, Phoaphorus-

15 32, Phosphorus-33, YttriWll-90, Sca.ndia-47, SnariWD.-153, 

Lutetium-177, Rbodiua-1os, Pra••odymiua-142, 
Praaeodymium-143, TerbiUJa-161., Holaiu:m-1CSC5, and Gold-199. 

Kany druqs and toxins are known which have cytotoxic 
effects on cells. Thay are to be found in compendia of 

20 druqa and toxins, such as the Herek Index, Goodman and ·· 

Gilllan, and the like, and in th• references cited a!:love. 
Any such drug can be conjWJatad to or loaded onto the 
antibody by conventional means vall know in the art, and 
illuatratad by analogy to those described above. 

25 The present invention also cont&J1platas dyes used, 
for example, in photodynaic therapy, conju9atecl to 
proteins, biotin or aviclin ancl uaed in conjunction witb 
appropriate nonionizing radiatian. 

The uae of light and porphyrins in the present 
30 invention is also conteaplatad. and their use in cancer -. 

therapy is reaclily available to one of ordinary skill in 
the are, as reviewed by van clan Berqh (Cheaistry in 
Britain, Kay 1981, Vol. 22, pp. 430-437). 

Examples of known cytotoxic aqents W1etul in the 
l 5 present invention are listed in Goodman et al. , "The 

Pharmacoloqical Basia of Therapeutics,• Sixth Edition, 
A.i;;.. Gilman et al, au./ Macmillan PubliahinCJ Co. Nev 

York, 1980. These include taxol, nitrogen mustards, such 



SENT BY~ 2-20-56 ; 6=45PM ;fOLEY & LARDNER DC D-+ 61 2 2615486:#22 

- - 20--

THIS SHEET HAS BEEN 
REPLACED 

\ \U\I\\ \Ill\\ \\\I li\ \Ill 

as machlorathaaine, cyclophospbaaide, JllBlphalan, uracil 
mustard and dllorambucil; ethylenimine clarivatives, such 
as thiotepa 1 alkyl sultonatea, such aa buaulfan; 
ni trosoureaa, s\lch ·.as canmatina, loauatine,· smaustine 

5 and streptozocin; triazanes, such as dacarbazine; folic 
acid analogs, such as mathotraxata1 pyrimidine analoqs, 
such as fluorouracil, cytarabine and azaribine; purine 

anal09s, such aa mercaptopurine and thiaguanine; vinca 
alkaloids, such as vinblaatina and vincristine; 

10 antibiotics, such as dactinoaycin, daunorubicin, 
doxorubicin, b1acmycin, mithramycin and mitom.ycin; 
enzymes, such as L-aspara9inaae; platinma coordination 
complexes, such as cisplatin; substituted urea, suCh aa 
bydroxyurea; methyl hydrazine derivatives, such as 

15 procarbazine; acirenocortical suppressants, such as 

mitotane; ho~ones and antaqonista, such aa 

adrenocortisteroida (prednisone), proqaatins 
(byckoxyprogesterona ca.proate, udroprogesterone acetate 

and 11egestrol acetate), estroqe!)a (d.iathylatil:besb.:'al and 
20 ethinyl eatradiol), antieatrogena (taaoxifen), and 

andro9ena (teatoaterona propionate and fluoxymeatcarone). 
Dzuga that interfere with intracellular protein 

synthesis can alao ba used in the 11atb0d• of the present 
invention; such drugs are known to these skilled in the 

25 art and include pur01IJ'cin, cyclohextidde, and 
ribonucleasa. 

Toxins can also be used in the aethoda of the present 
invention. Toxins useful aa therapeutics are known to 
those skilled in the art and include plant and bacterial. 

30 toxins, such aa, abrin, alpha toxin, diphtheria toxin,~ 
exoto~in, gelonin, pokeweec:I antiviral protein, ricin, and 
aaporin. 

Toxins in their native form req.iire a 'llini•um. of 
three different biochemical functions to kill cells: a 

35 cell. bindinq function, a cytotoxic function, and a 
function to transloeate the toxie activity into the 
aella. 

The aoclifiad. toxins useful in the p~~=vantion 
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differ from native toxins in that the domain providing 
the cell b1nd1nq function of the native toxin ia 

nonfunctioninCJ because tbe domain is :missiDCJ partially or 

totaily. 
5 other therapeutic aqents useful in the present 

invention include anti-DNA, ~anti-DA,_ anti-protein and 
anti-chromatin cytotoxic or antimicrobial a,ents. 

The proteins uaefUl in the present invention may ba 

labeled or conjugated by a variety of methods known in 

10 the art. Many of these •thods are disclosed in tbe 

a~ove-referencad u.s. Patents and Patent Applications. 
See also, Rayudu, sm.. s;iL_; and Childs et al .. , J. Hue. 
1184a., .2,i, 293(1985). Any conventional method. of 
radiolabelinq which is aui table for labeling isotopes for 

15 in. vivo uae vill be qenerally suitable for labelin9 

detection a9anta accorclin9 to the present invention. 
Th• avidin/straptavidin, biotin or protein• may be 

conjWJatad to therapeutic aqents such as drugs, toxins, 
boron add.ands, isotopes, fluorescent dyes activated by 

20 nonionizing radiation, hormones, auto~inea, cytakines, 
cyt:oprotactive aqanta, e~c. , :by 1D8thods known to those 

skilled in th• art. us Patent 5,057,313, Shih et al, 
teaches one such method. 

·other _exaaplea are conjugating avidin/streptavidin 
25 to (a) iodine oy the chloramina-i' or Bolton-Hunter 

procedures, (b) technetiwa/rheniwa by procedures 

described by GriffithS at al. (cancer Ras. 51:4594, 1991) 
or Pritzberq et al. (V.s. Pat. Ho. s,120,526) and. (c) 
metallic nuclide• tbrou9h bifunctional chelatinq agents 

30 as described by Meares et al. (Sr. J. cancer 62:21, 

1990). Additionally avi4in/streptavidin/biotin can be 
bound to dendri:mers lly procedues described ~or amino­
containillfJ proteins as described by Hnatowich et al. (J .. 

Hucl. Med. 28:1294, 1987). 
35 Biotin can be readily ccnjuqated to proteins 

( 1ncludin9 antibodies and their frapents) via the 
pro~aina• lysine aruS cysteine reaiclues, and, if 

available, their oXidized carbohydrate caroupa. 
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Tba det•ction or therapeutic agents may be treatecl 
by methods, known to those skilled in the art, to permit 
the agents to ba more easily conjuqated to biotin, 
avidin/atreptavidin or targeting protein aa required. 

s LoadinCJ ot druqa onto a carrier, as disclosed in. u. s. 
Patent 5,057,313, vill depend upon the potency of the 

drug, the efficiency of the antibody tar;ating and the 
efficacy of the conjuqate once it reaches its tarqet. ::tn 
most caaea, it is desirable to load at least 20, 

10 · praf aral::>ly 50 and often 100 or more molecules of a drug 
on a carrier. The ability to partially or completel.y 
detoxify a drug a• a conju9ate, while it is circulation, 
can reduce systemic side etfects of the drug and permit 
its use when systemic administration of the unconju9ated 

15 druq w~ld be unacceptable. 
Toxins vill often be lea• heavily loaded than drugs, 

out it will still be advanta9eous to load at least 1, 
preferably s, and in soae cues 10 or more molecules of 
toxin on a carrier and load at laaat one cattier chain on 

20 the ant1~octy tor tarqatecl delivery. 
In addition to conjugating radioisotopes to biotin 

(or to atreptavidin) tar targetiDCJ to tuaors (or other 
lesions), it is possible to conjugate drugs to avidin, 
for example via a dextran spacer molecule (Schechter at 

25 al., Int. J. cancer 48:167, 1991) for delivery o~ a 

cytotoxic aCJent to tumors in animals. 
Method• tor treating toxins and, in particular, 

modified Psuadoaonas exotoxins, are wall known in ·the art 

and. are disclosed, for example, in Batkra et al.,Proc. 
JO Natl.. Acacl. Sci. USA, Vol. 86, pp. 8545-8549, 1989; ... 

Saetba~a• et al., J. Biol. Chea., Vol 266, no. 26, pp. 
17376-17381, 1991; and. Pastan et al.., and u.s. Patent 
4,892,827. 

llban conju9atin9 the foregoing quantity of ant~body 
35 or antibody fraCJ118nt, the aJ1ount of dnq or toxin is 

qanerally about 0.25 to S times, preferably 1-3 times, 
the amount of antibody or anti:body fragment, and the time 
o~ reaction ia about 10 to 120 minutes, preferably 30-90 
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A phyaiolo9ic:al solution of the protein conjugate is 
aclvantaqaoualy metered. into sterile vials, a.9., at: a 
unit doaaqe of about i.o - 500 DJ protein conjuqate/vial, 

s and the vials are either stoppered, sealed and stored at 
low tem.paratura, or lyophilized., s~oppared, sealacl and 
stored. Variations and modifications of these 
fornnalationa will be readily apparent to the ordinary 
skilled artisan, as a function of the individual needs of 

10 tbe patient or treatment regimen, as well as of 
variations in the to:rm in which the radioisotopes may be 

provided or may become available. 
Tb.a present invention includes uses of the. 

compoaitiona wherein there is a reduction of the 
lS iJ1FJn099J1icity of (a) avidin (b) the therapeutic agent 

aoiety of a conjugate, a.9., the toxin, or (c) the 
tarqetinq composition, by couplincJ the i1111Wn09enic agent 
vith a car);)obydrat• pol.yaer or polyol groups. Exa.1aples 
of usafUl carbohydrates or polyol groups include dextran, 

20 polysaccharidea, polyethylene glycol (PIG), and the like. 
The uaa of a clextran or another polymer for 

atbcbaant of tile therapeutic aqenta to avidin, or a 
clextran or ~other polymm;" c:oupled directly to avidin or 
•treptavidin i• desirous to deer•••• the illllunOCJ&llicity 

25 of the conjuqatas involving avidin. Thi• than permits 
repeated application• of avi41n alone or as a conjugate, 
in the treatment eouraea. If the avi41n used in the 
clearing composition 1• so coupled then acre tbae may be 

needed for the cleariq coaposition to fulfill its 
30 tunctiou. 

In an embodiment of the 3-step improved detection or 
therapeutic protocol of the present invent.ion, the 
biotinylatad or av14in (atreptavidin) laaion-t.argetin9 
protein can be injected parentally, usually at a protein 

35 close of o.s to 50 a9, more preferably within a dose ranqe 
of 1.0 to 20.0 mq, and still JDOr• preferably at 2.0 to 
10. O :mg. This can be administered a• a ainqle injection 
or in d.ivicled doaea. After 1-5 days, more preferably at 
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leaa than 2 daya and even at les• than 1 day when the 

first a9ent involves a small and rapidly tarqeting 

molecule, suc:h as an antibody fraCjJll8nt or subfrapent, a 

dose of unlabeled clearift4J aCJent, such aa 2. o to 200. o DlCJ 

5 avidin (more preferably abeut a ratio of 2. 5: 1 to 10~1 ot 
avidin to biotinylatad prate.in) when a biotinylated 
lesion-targeti119 protein is used as th• first agent, is 

administered parenterally. The claarin9 aqent can be 

91 ven as a sin9le injection or in di vidad. doses, wherein 

10 administering the clearing agent in 2 do••• ia pref erred 

in certain circW1U1t:ancea. The third step involves 
inject.ion of ~ biotinyl.atad. (or •vid.in-conjugated.) 
lesion-tat:CJe"t:.illq' protein, as in the tirat step, but 

conju9ated to a detection or therap~utic a9ent. '.rile 
15 lesion-tar9eting protein can ba identical to that of the 

first step, or another protein capable ot similarly 

tarqeting the lesion, 81,lCh as a saeond t&rqetinq 
antilaod.y. 'l'ha third st:ep • s reaqents can be administered 

parenter:ally vitb.in 24 hr• o~ the 2nd step, but also at 
20 up to 3 daya later. In one detection 8lllbodillent, the · · 

third step involves 111-In ccnjugatad to biotin attached 

to a laaion-tart;ating arat:iJ:tody or antibody tragment. 

Within 24 hrs of tbe la•t injection, more preterably 
. . 

within 4 hrs, planar and sin9le-photon emission computed. 

25 toaography scans are mad• with a gilllJllB camera equipped. 

vith the appropriate coll111atar and selecting the 

appropriate energy wind.ova for th• detection isotope 

being wsecl, such as 173 kaV and 247 keV for 111-:cn. 

In an embodi11ent of a 4-atep d.ataction or therapy 

30 protocol of the present invention, tha biotinylated or 
~ .. 

avidin (atraptavicHn) luion-tal'9ating protein can be 

injected parenterally, usually a~ a protein dose o~ 2 to 

200 m9, more preferably within a do•e ranqe of 5 to so 

Jiff, more preterably at 2. o to 10. o Jll9. Thia c:an ~e 

35 "administered as a sinqle or as divided injections. After 
1-s days, more preferably at less than 2 days and even at 

1:••• than 1 day when the :first a9ent involves a small and 

rapidly targeting molecule, sueh as an antibody ~:r:agment · 
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or aubfragmant, a doaa of unlabeled clearing a.;ent, such 
as 2.S- to 10-timea t.he dose of the first step's pro~ein 
(which con be detenined also by measurinq the amount of 

first agent's protein circulatinCJ in _the blood at the 
5 time of the second step's injection), is given 

parenterally. The longer tha delay attar the first step, 
the lower the aaount (and ratio) of clearing' agent 9ivan. 
The clearinCJ agent can be 9ivan aa a sinqle injection or 
in divided doses, dividing the administration of the 

10 clearing agent into at least 2 doses may ba preferable, · 
usually within a abort period, sucb as within 2 hrs. In 
the third st:ep of one embodilllent of the invention, a doae 
of 2 to 200 mg protein, more preteral:>ly 5 to 50 mg, of 

biotin conjuqated vitb a detection or therapeutic aqant, 
15 as appropriate, is administered parenterally either as a 

sinqle dose or in divided doses. A fourth step involve• 
the parenteral administration of avid.in (or atraptaviclin) 
conjugated to a lesion-targetinCJ a9ent, which can be the 
All• or different froa the first lesion-targeting agent, 

20 to Vh.ich a detection or therapeutic a9ent, as 

appropriate, ia also attached. 

In another embodiunt, the third step can involve the 
biotinylated lesion-tarqeting protein conjuqated with a 
clataction or therapeutic aqant, aa appropriate, and the 

25 fourth step the detection or therapeutic aqent, aa 

appropriate, conjuqated to avidin (or streptavidin). The 
third atep•s reagent• can be ad:ainisterecl within 24 hrs 

o:r the 2nd. step, but also at up to 7 days or more later, 
dapend.inq upon tbe tarqeting time and clearance in vol vin9 

30 the first two steps. Tile fourth step can be initiated 
within 24 hrs of the third step, but also up to. 7 days or 
more-later. 

Routes of administration include intravenous, 

intraarterial, intrapleural, intraperitoneal, 
35 intratbecal, subcutaneous or by perfusion. 

An application of the lesion-specific: or leaion­
asaociate4 protein disclosed hereinabova is for magnetic 
resonanca ima9ing (mri). In this case, for axuapla, a 
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suitably radiolabelad antibody/frapeni: or an 
anti~y/fra4J111.ent bearing a mr imaqe enhancing agent is 
administered with the intention of obtaininq an imaqe of 

the lesion. 
5 The uses ot compositions in aethods accordinq to the 

invention can be practiced either with scintigraphic or 

maC)netic raaonanca iuqing aqents. A combination of 

these iuqing aqents can also be used, althouc;h this 
requires more coaplex instrumentation and data 

10 processing. 

15 

Scintigraphic imaqin9 according to the mathod of the 
invention is effected by obtaininq a acintigram of the 

lesion of interest. 
The sc:intigram is normally takan by a gamma ima11inq 

camera having one or more windows for detection of 
energies in the 50•500 kaV range. Use of radioiaotopaa 
with hi~her energy, bet:a, or positron emissions would 
entail· use of i-9in9 ca:maras with the appropriate 
detectors, all of which are conventional in the art. 

20 The acintigraphic data can ba stored in a computer 
for later processinq. 

Method• uaeful tor internal detection and/or 
treat:aent o:f tuaors and/ or other lesions are readily 
available to thoae skilled in the art, and. are disclosed, 

25 for ·example, in u.s. Patent 4,782,840; U.S.Patant 
4,932,412; and copendinq u.s. Application 07/879,857. 

The use• of coapoaitions accordinq to the present 
invention can enhance the •thoda disclosed in these 
references. 

30 MaC)l\atic resonance iaaqinq (ari) is affected in an ... 
analogous manner to scinti91"•Phic imaging except t:hat the 
imaging agents will con~ain mac:Jnetic_ resonance (mr) 

enhancing species rather than radioisotopes. zt will be 

appreciated that the aa911etic resonance phenomenon 
35 operates on a different principle from scintigraplly. 

Normally, the aiC)llal generated is correlated with the 
relaxation timas of the magnetic momenta o~ protons in 
~· nuclei of t:he hyclr09en atoms 0£ water molecules in 

I 
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the raqion to be iu.9ed. . The upatic resonance i11a9e 

enbancinq aqent acts by increasin9 the rate of 

relaxation, thereby increasing the contrast between wa'ter 

aolecules in the re9ion where the iuqinq aqent accratas 

5 and water molecules elsewhere in the body.· However 1. the 

effect of the a9ent ia to decrease both T1 and Ti, the 

foraer resulting in greater contrast while the latter 

results in lesaer contraat.. Accordin9ly. the phenomenon 

ia concentration-d~pendent, and there i• normally an 
10 optimum concentration ot a paramagnetic species for 

aaximwa efficacy. This optimal concentration will vary 
vi th the particular aqant used, the locu• of imaqinq, the 

mode of imaqin9, i.e., apin-echo, saturation-recovery, 

inversion-recovery and/or various other strongly T1-

1S dependant or T1-dapendent 1Jla9in9 techniques, and the 

c:ompoaiticn of the medium. in which the agent is dissolved. 

or 1111apenc1ed.. Th••• factors, and their relative 
importance ·are known in the art. see, e .. q. , Pyket:t., 

Scientific American, Jii, 78(1982); Runge et al., Am· J. 
20 Badioi., J.!1, 1209(1913). 

25 

The ar iaaqe enhancing apnt muat be present in 

auf ticient aJIOUllta to enable detection by an external 
GUier&, usinq ugne'tic f-ield strengths ·which are 

·reasonably attainable and cOJapatible with patient safety 

and instrumental de•iCJll. The raquirmenta tor sucm 

aventa are wall known in the art for those agents which 
have their effect: upon water •olacules in the media, and 

are discloaecl, iWr Alia, in Pykatt, .QR• ~., ancl Runge 

et al., ga. ~. 
30 Preparation of protein, biotin or avidin/streptavidin~. 

(molecule) conjugated to a upatic re•onance image 

enhancing a9ent can be effected by a variety of methoda .. 
In order to load a aolacula vi~ a large number of 

paramacpletic ions, it lll&Y be necessary to react it vith 
3 s a reagent having a long tail to whieh are attached a 

multiplicity of chelatinq CJroups for binclinq the ions. 
Such a tail can be a polymer such . as a poly lysine, . 
polysac::::c:haride, or o~ar clarivatized or derivatizable 

f 
• 
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chain havin9 pendant groups to which can ba bound 
chelat.in9 groups such as, e.q., ~thylenedia•inetetra­

acetic acid (EDTA), diet:hylanatriaminepentaacetic acid 
(D'l'PA), porphyrina, polyamines, crown ethers, bis-thio-

5 smaicarbazonea, polyoximea, and like groups known to be 
useful tar this purpose. The chelate is normally linked 
to the molecule by a group which enables formation of a 
bond to the molecule with .minimal loas of 
imaun~reacti vi ty and minimal a9cireqation and/or internal 

10 cross-linking. Other, more unusual, methods and rea9ents 
~or conjuqatinq c:helates to antibodies are disclosed in 
u. s. Patent 4, 824, 659 to Hawthorne, entitlecl "Antibody 
conjugatea", issued April 25, 1989. 

MRI contrast aqents are well known in the art ·and 

15 include,. for example, Gadolinima, Iron, Manganese, 
ltheniwa, Buropiwa, Lanthaniua, Holaiwa, anc:l Ferbium. 

The mr scans are stored in a computer and the i:aagaa 
proC&1S•ed analogously to tb• scintigraphic data. 

Without rurthar elaboration, it is believed that one 
20 skilled in th• art can, using the preceding d-cription, 

utilize the pra•ent invention to its fullest extent. The 
follovinq preferred apacific embodiments are, therefore, 
to be construed •• merely illustrative, and not 
liJlitativa o~ the remainder of the disclosure in any way 

25 whatsoever. In the followinq exuplea, all temperatures 
are set forth uncorrected in clec;raas Celsius; unlaa• 
otherwise indicated, all parta and percenta9es are by 

wei9ht. 
ACcordin9ly, these ambodiaanta constitute iaproved 

30 compositions and usaa thereof for aaplitication af 
protein, eapecially antil»ody and antibody fragaenta, 
tar~etin9 for detecting and therapy of cancer and other 
pathological conditions. 

EXAMPLES 

. 35 :Bxpple 1 - Q)njuqating Antibody or an;tbody rraqm•nt tq 
liqt;in yia Ly1ina . 

. ; 
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An antibody or antibody frapent at a concentration 

of 1-20 119/11.l in a non-aaine containinq buffer 
(e.g.,borate, phos~te, etc.), at a suitable 
concentration ( o. os-o. 5 II) , at a slightly elevated pB 

5 (7.0-9.5), is mixed with a 1-100 11.olar excess o~ the 

act.ivatad ester (succinillicte 01: sultosuccinimide are 
preferred) of D-biotin or D-biotin incorporatinq a spacer 
U11 (such as auccini•ido-6-[biotina•ido]hexanoate). A 

co-solvent, such ae dimathylfoZ'Jlallide (DHF) or 
10 dbathylsulfoxide (DMSO), may be adcled to provide a final 

concentration of up to 20t to facilitate reactant 
eolubility. The reaction solution is stirred for ~-24 

houra ancl kept at a teaperature of 4•c to 37•e. At the 
end of the reaction period, the aodified protein i• 

15 separated from unbound biotin ancl other lcv molecular 
weight contallinants by aize-axcluaion chromatography 
and/or dia~yais. 

1¥Amp1e 2 - con1WJttinq Ant;i'bqdy or Antibqdy fragment tg 

Bigtin yia CJlt•in•e 

20 An antillocly or antibody fra4)1l8nt at a concentration 
of s-20 mg/ml in 0.1-0.s k tris buffer, pH 8.7, is made 
o. 5-5 Jllfl/•l in 2•mer:captoethanol. Tbe reaction solution 
is let stand s-120 min. at a t.-perature of 4•-37•c. The 

reduced protein is separatacl froa unreacted thiol by 

25 size-exclusion chromatography in so mK acetate buffer, pH 

4. $. Protain · concentration and the number ot thiol 
groups per antillody molecule may ba determined at this 
time. The reduced antibody at a concentration of 1-20 -. 
11.9/•l in a non-amine containing buffer C•·-:r·, phosphate) 

30 at a neutral pH (S.0-7.0) is mixed with a 1-100 molar 
excess of biotin•maleiaide (1f-biotinyl-N-[ 6-maleimido 

hexanoyl]hydrazide) (Sigma Chem. Co). A co-solvent:, 
e.9., DKI' or DllSO, may be added to provide a final 

concentration of up to 2ot to facilitate reactant 
35 aolut»ility. Th• reaction solution ia stirred for l-Z4 

hours at a temperature 1'etween 4-31 •c. At the end o~ the · 
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reaation period, the biotinylatecl protein is separated 

froa unbound biotin and other low molecular wei9b.t 

contaminants by size-exclusion cbrOllatography and/or 

dialysis. 

5 Example 3 - Coniy.gatina Antihgdy or Alltipqd.y fraqmepts to 

Biqtin yi1 a Carpobydz:ate. 

~tibocly at a concentration of 1-20 119/ml is treat.ad 

with sodium 1118t&periodate to a final concentration of 

0.1-10 aq/m.l in phosphate :buffered saline at room 

10 tmiparature for 1-4 hours. Ethylene qlycol is added to 
decompose the remaining periodata. 'l'he oxidized tgG is 

purif 1ed from low 110lecular weiCJht contaminants by size­

excluaion chromatography in phosphate buf:f er.. The 

oxidized antibody (1-20 DJ/•l) ia reacted with a 1-100 

15 molar axcesa of biotin-hydrazida (Pierce Cheaical co.) in 

a non-amine bUfter (•·9'·, phosphate, carbonate, ate.) at 

neutral pH (5.0-8.0) for 1-48 hours at 4-37•c. After the 

optimum tbla for c:ouplin9, the formed hydrazones ara 

reduced by the addition of aoclima cyanoborohydrida with 

20 pB adjust.ant to >7. The 1'iotinylated antibody ia 

purified by aize-exclusion chrolUltCCJraphy an4/or 

dialysis .. 

1xamp11 4 - cpnjusatins An1;il2qdy qr AntiliPdY fracp11nt:s ~9 

Biqtlp yia 1d01ftdecl ~iol (jrpupa 

25 An antibody or antibody fragment at a concentration 

30 

35 

of. 1-20 mg/al in a non-amine containin9 buffer (e.q., 

borate, c:arl:»onata, etc.) at a suitable concentration 

(O.OS-0.5K) and pH (7-10) is mixed vitb a i-100 molar ... 

exceaa of 2-iminothiolane hydrochloride (Pierce Chaical 

co.). The reaction mixture is 11&de 1-100 mK in EDTA to 

help prevent diaulf ida bond formation and held at 4-37° 

tor from 1-4 hours. The moclitied protein is purified. l:ay 

size-exclusion chromatoqraphy in a neutral to slightly 

acidic buffer (a.9., acetate, citrate, etc.) pH 590-7.0. 

'l'h• _purified sulfhydryl substituted. antibody (1-20 llCJ/•l) 

is aixe4 with a 1-100 molar excess of biotin maleimide. 

... ··· 
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A co-sol vent. e .q. , DKP or DKSO, may be added to a final 

concentration of up to 2ot to facilitate reactant 
solubility. The reaction solution is stirred for 1-24 

hours at a temperature hetween 4•l7°C. At the end of the 

s reaction period, the biotinylated protein is separated 

from unbound biotin anct other low molecular veiqht 

contaminants by size-exclusion chroaatoqraphy and/or 
dialy•is. 

lpmgle s - Cqnjugating Bigt,in and tab• Fragments 

10 An antibody I' (ab• Ji frapent (obtained by pepsin 
digestion of the intact antibody) at a concentration of 

s-20 mq/ml in pho•phate buffer at pH &-a is treated with 

a freshly praparect •olution of L-cystaine to qive a final 

cyateina concentration ot 1•50 DJ/ml. The reaction is 
15 allovecl to proceed for 1-4 hours at 25-l7°C:. At the end 

of this period, the Fab' frapent is purified frca low 
molecular weight contaminants by size-exclusion 

chromatography in an acidic buffer ( •· g. , acetate, etc.) 
at pH 4.0-6.o. The ru• frapent is reacted with a 1-100 

20 aolar axcaaa ot biotin-.. leiaide at pH s.0-1.0. A co­

solvent, e.9., DJIF or DllSO, uy be added to a final 

concentration of ~p to 20t to facilitate reactant 

solubility. '!he reaction ia stirred for 1-24 houra at a 

taaperature i.tveen 4 .. 37•c. At the end of the reaction 
25 period, the biotinylated antibody traC)ll8ftt is separated 

tram wmound bi..otin and other low molecular weight 

c:onbainants Dy size-exclusion chro-tography and/or 

dialysis. 

lxtWple t - Determination of lxt:•nt or Biotinylation qf 
30 Erpteins 

A small aaount ot biotinylated antibody is heated to 

56° in o.lM phosphate buffer for 10 minutes and 

enzymatically di9ested. with small volUDL&s of 1\ pronase 

(sigma Chemical co.). The d19estion 1• allowed to 
35 proceed overni9ht. The diqeet is analy%ad with a 10 UK 

i11lifi1~r 
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solution ot avidin saturated. vith a 100 UH solution of 2-

( 41-hydroxyazobenzena) -benzoic acid (BABA) in 0.111 
phosphate buffer, pH 7.o. The aviclin-HABA solution is 
titrated vith increaaiJi9 volumes of cli9eated 1'iotinylated 

5 antibody as vall as a standard biotin solution contai~iftlf 
1-10 1111 of biotin. The c:hange in absor1'ance at soo nH 
tor each is determined, and the concentrat1on·of »iotin 
in the pronase di9eeted biotinylated antil:>ody calculated 
from reference to the standard curve of the titration of 

10 biotin with avidin-HABA. 

gppl• 7 - canc;ar Wging wit;h Tl>ne-Step Pr9c1d»r11 
A patient diagnosed by sigmoidoscopy to have a 

colonic neopla811l ia injectad i.v. with 1.0 Dl9• o~ a 
biotinylated MN-14 monoclonal antibody IgG against 

15 c:arcinciembryonic anti9en (CEA) • '1'Vo days later, 5 mg of 

unlabeled avidin (in two divided. do•••• 20 min apart) is 
injected 1.v. The next clay, 1 *J of biotinylatecl HU-9 
antibody IgG a9ainst colon-specific antigen-p (CSAp) 
lalHlled with 111-In (4 mCi) is injected i.v. The patient ·· 

20 ia scanned vith a gamma caaera 2 hrs later, and a focus 
of inc:rea••d radioactivity is detected in the region ot 
the sigmoid colon, in &9reaaent vith the aigmoidoscopy 
f indiftfl•· 

25 

lxagle a - illvpac;largtic taaqinq with Three-step 
Pp?cl.O»B 

A patient vitb suspected atbero•clerotic plaques in 
various arteries is injected i. v. vi th 2. o llCJ of the 
biotinylatad LLl monoclonal antibody l'(ab' )i against ... 
ucropha9e. Ona day later, 6 119 of unlabeled avidin (in 

30 two divided dosea, 15 min apart.) is inject.eel i.v. one 
day later, 1·119 or biot1nylated u.1 ICJG conju9ata4 with 
S •Ci of 111-In is injectad. i.v., and the patient scanned 
vi th a 9u.ma camera 3 bours later. Foci of abnormal 
radioactivity is touncl in a tibial artery, the abdominal 

35 aorta, and possibly in a riqbt cerebral vessel. 
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Procedure 
A patient with several small colonic carcinoma 

meta•t•••• to the liver is injectaci i.v .. with a doae of 
5 10 1lq of a first composition comprised of biotinylated 

MN-14, ant.i-CBA :IfjC aonoalonal antibody. Two daya later, 
a clearing coapositian of 25 J1CJ avidin is injectecl i.v. 
(in two divided doaaa, 30 min apart:). After another 2 
days, a dose of 10 mg of a aeconcl composition of biotin 

10 havinq 25 mCi 90-Y ia injected i.v. 'l'Vo weeks later, a 
second therapy dose of a third. composition of 20 11Ci 90-Y 

conjWJatecl ta avidin•labeled MH-14 anti-C:D ICJG (10 Ill.CJ) 

is 9iven i.v. Based upon liver er scans and plaS11la CEA 
titers performed a weeks later, siCJllificant regression of 

15 the liver tumor l••ions is observed. 

IUJmJ.• 10 - c;anen: Qemoimmuuothv&PY yith a Pour-Stea 

Emcadurl 
A patia11t with a right lung adenocarcinou is 

injected with biot1nylated "RS7• anti-lunq•cancer :IgG 

20 i.v. Four daya later, avidin i• injected i.v. (in two 
divided doses, 'o minutes apart). After another 2 days, 
a dose of biotinylate4 RS7 conjugated with aainOdextran­
doxorubicin, accordinq to the aathoda daacri:bed in_ the 
Shill patent (USP 4,699,784), is acllliniaterad i.v. Five 

25 clays lat.err a dose of atreptavi4in conju9ated with 
aainod.extran-doxorubicin ia adlliniatex-ed 1. v. Four weeks 
later, cheat CT indicates that the right lung lesion ia 
decreased in size by about 50 percent. 

The precedinq examples can be repeated with •imilar 
30 aucceaa by subatituting t.h• generically or specifically 

ducribed reactants and/or oparatin9 conditions of this 
invention for tboae·used in the precedint examples. 

Proa the foregoing da•criptiona, one skilled in the 
art can easily ascertain the e~sential characteristics of 

35 this invention and, without departiftg froa the spirit and 
scope thereof, can make varioua Change• and aoclitications 
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of the invention to adapt it to various uaaCJe• and. 

c:onClitions. 

. .. ~ 

~1iii1i1i1Ui 
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1. use ot a composition comprising: 
(A) a tar9ating coaposition comprising 

(i) a biotin-protein conjuqate or 
5 -(ii) an avidin-protain conjugate, 

Wherein the protein preferentially binds to a marker 
aestance produced "by ·or associated with a targeted 
lesion; 

(B} optionally, a clearing coapoaition comprisinq 
10 (1) avidin, when the targeting composition is 

a biotin-protein conjugate, or 
(ii) biotin, when the tarqeting C01Rposition is 
a avidin-protein conjugate; 

(C) a detection or therapeutic c01Dp0sition 
15 comprising a conjugate of 

(i) avi4in, protein and a detection o:r 
therapeutic: agent, or 
(ii) biotin, protein and a detection or 
therapeutic:: a9ent, 

20 wherein tha protein preferentially binds to a marker 
su~atanca proclllaecl by or aaaociated with the tarCJetad 
lesion and. may be the same as the protein or aaicl 
targeting composition (A); and 

(D) optionally, another detection or therapeutic 

2S composition c011priain9 
(i) avidin conjugated to a detection or 
the:rapautic a9ent, or .· 
(ii)biotin conju9ated to a detection or 
therapeutic agent.; 

30 in a 11ethod of detecting or treatin9 targeted lesions 
in a patient., wherein, in the method, the patient is 
injected parentarally with: 

(a) tarCJetin9 c:OJDposition (A), and the: protein 
conjugate of said coaposition (A) is allowed to 

35 p~ferentially accrate at the targeted lesion; 
(b) th8n, optionally, ·c1earin9 composition (B), and 

said coapoaition ia allowed to substantially clear the 

. ; 
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tar9etin.9 coapoaition frOlll non-tarqeted si tea and to bind 
to the tarfJeting composition accreted at the targeted 
lesion; 

(c) detection or therapeutic composition (C), and 
s said ca.positiOll. is allowed to accrete at the tar9eted 

leaion1 and 

(d) .either prior or subsequent to composition (C), 
detection or therapeutic composition (DJ, and the 

conjugate of said composition (D) i• allowed to accrete 
10 at the tarqeted lesion: 

wherein 
(1) step (d) is optional if a clearing composition 
(B) ha• been administered, 
(ii) the detection or therapeutic compoaitions (C) 

15 and (D) or steps (c) and (d) containinq avidin are 
ac:IJlinist:ered a• th• next step after the 
administration of a coapoaition containing biotin or 
of a clearin9 com.position containinq avidin, and. 
(iii) the detection or therapeutic compositions (C) 

20 and (D) of ataps (c) and (4) containin9 biotin are 
acbainiaterecl aa the next step after the 

adaini11tratioll or a composition containing' avidin or 
of a clearinq composition containin9 biotin. 

2. The use of a compo•ition according to claim 1, 
25 wherein the COllpOSition comprises: 

(A) a tarqetinq composition comprisin9 a biotin­
protain conju9ata, wherein the protein preferentially 
binds to a marker aubatance produced by or associated 
with a tartJeted leai0n; 

JO (8) a cletact:ion or therapeutic C011position comprised 

of avidin conjugated to a detection or thar•peutic aqent; 
and 

(C) a detect.ion or therapeutic composition comprised 
or a conjuqate of biotin, protein and a cletection or 

35 tharapautic agent, whe~ein the protein preferentially 
bind• to a marker substance produced by or associated 
with the targete4 laaion and may be the same as the 
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protein of said tarqatinq eo11poaition (A); 

in a method for ctetectinCJ or treating tar9eted 

lesions in a patient, wherein, in the aethoct, the patient 

is injected paranterally with: 
5 (a) targatinq composition (A), and the protein 

conjWJate of said composition (A) is allowed to 

pr~f erentially accrete at tha tarc)eted lesion; 

(~) then, detection or therapeutic: compoaition (B), 

and the conjugate of said coapo•ition (B) ia allowed to 

10 accrata at the targeted laaian; and 

(c) then, detection or therapeutic composition (C), 

and said composition (C) is allowed to accrete at the 

tarw;etad lesion. 

3. The use of · a compoai tion accordinCJ to claim 1, 

15 wherein the composition comprises: 

(A) a targetin9 c01llposition comprised ot a biotin­

protain conjugate, wherein the protein preferentially 

binds to a marker substance produced. by or associa~ed 

with a tarwJ•tecl l••ion; 
20 (B) a claarinrJ CGllpO&ition compriaect of avidin; 

(C) a detection or therapeutic composition coaprised 

. of avidin conjugated to a detection or therapeutic a9ent; 

and 

(D) a detection or therapeutic composition comprised 

25 of a conjugate of biotin, protein and a detection or 

therapeutic a9ent, wherein t:h• protein preferentially 

~inda to a marker sui.tance produced by or a•aociatect 

with the targeted le•ion and may be the same as the 
protein of said targetiDCJ compoaition (A)~ 

lo in a method for detecting or treating' tarCJ•ted ··· · 

lesions in a pa~ient, wherein, 1~ the method, the patient 

ia injected parantarally with: 
(a) tarqatinq coapo•ition (A), and the protein 

conjugate of ·said composition (A) is allowed to 

35 preferentially accrete at the targeted lesion; 

(b) then, cleariq composition · (B) , and said 

composition (B) ia •llovecl to •ubstantially cl.ear the 
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targeting composition from non-targeted sites and to bind 
to tbe tar9etin9 coaposition accreted at the targeted 

lesion; 
(c) than, detection or therapeutic coaposition (C), 

5 and the conjugate af said composition (C) ia allowed to 

accrate at the targeted lesion; and 
(d) then, detection or therapeutic composition (D), 

and said composition (D) is allowed to accrete at the 
tarqeted leaian .. 

10 4.. The use of a composition according to claim l, 

wherein the compoaition coapriaea: 
(A) a targetinCJ composition comprising a :biotin­

protein conjWJa.ta, wherein the protein preferentially 
bind•·· to a urker sU))atanca praducad by or associated 

15 with a targeted. lesion; 
(B) a clearing composition comprised of avidin; 
( C) a detection or therapeutic composition comprised 

of a conjugate of biotin, protein and a detection or 

therapeutic aqent, Whuein the protein preferentially 
20 binds to a marker am.atanc:a produced by or associated 

vith .the tu-g-et~ lesion and may be the same as ~h~·-·· 
pr~tein of said taqeting coapoaition (A); and : :·'-:·,: .: 

(D) another detection or tharapautic composition· 
comprised of a~idin conju9ated to a detection or 

25 therapeutic agent; 
in • method fo:r cletectinq or treating targeted 

lesions in • patient, wherein, in the :method, a patient 
is injected paranterally with 

(a) targ-at:inq composition (A), and the protein .. 
30 conjugate of said composition (A) is allowed to 

preferentially acc:rete at the tarqeted lesion; 
('b) then, clearing coapoaition (B), and said. 

composition (BJ is allowed to substantially clear the 
tarcietin9 composition from non-taqatad sites and to bind. 

35 to the targat1n9 composition. accreted at the targeted 
lesion; 

(c) then, 4ateation or therapeutic composition (C), 
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ancl said eoapoaition (C) is allowed to accrete at the 
targeted leaion; and 

(cl) then, detection or tharapeutic COllposition (D), 
aild the conjugate of said composition (D) is-allowed to 

5 accrete at the targeted leai~n • 

s. The use of a composition accorciimJ to claim 1, 

wherein the composition coapriaea: 
(A) a targetinq composition comprising a biotin­

protein eonjugata, wherein the protein preferentially 
10 binds to a aarker suo.tance produced by or associated 

witb a tar9eted lesion; 
(B) a clearing composition comprisacl of avidin; 
(C) a detection or th8t'apautic compoaition comprised 

of bioti~ conjugated to a clataction or therapeutic a9ent; 
15 and 

(D) another detectincJ or therapeutic co-.position 
comprisec:l ot a conjugate of aviclin, protein and detection 
or therapeutic a9ent, wherein the protein preferentially 
binds to a marker aubatanca prociucacl by or associated 

20 with tha tai:fJ•tad l .. ion and may be the saae as the 

protein of said tarqetincJ composition (A); 
in a method for detecting or treatin9 tarveted 

leaiona in a patient, wherein, in the method, a patient 
ia injected parenterally with: 

25 · (•) targeting composition (A), and the protein 
conjugate of said coaposition (A) is allowed to 
praf erentially accreta at the targeted lesion; 

(b) than, clearing COJapoaition (B), ~d said 
composition (B) ·is allowed to •~atantially clear the 

30 targeting composition froa non-tar9eted sites and Co bind- · 
to the tar9etinq com.position accreted at the tarvete4 
lesion; 

(c) then, detection or therapeutic composition (C), 
ancl the conjuqate of said compoaition (C) 111 allowed to 

35 accrete at th.a targeted lasion1 and 
(cl) tben, clej:ection or therapeutic composition (D), 

ancl said composition (D) ia allowed to accreta at the· 
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tar9atect lesion. 

6. The use of a composition according to claim 1, 
wherein the coaposit1on comprises: 

(A) a tarqeting coaposition comprising- a biotin­
protein conjugate, wherein .the protein preferentially 
binds to a marker substance produced or associated with 

tha tllr'Je~ed lesion; 

10 

(B) a clearing coaposition comprised of avidin; and 
(C) a detection or therapeutic composition compri•ed 

ot 'a conjugate of biotin, protein and a d~tec"'.-ic:Jn or .. · 
therapeutic a9ent, wherein the protein prefermitia'.lly. 
bbida to a marker substance produced ~y or associated 
with the tart)etad. lesion ancl may b9 the same as the 
protein of said targ"etinq composition (A); in a method 

15 for detecting or treating tarqated lesions in a patient, 
wherein, in the aetbocl, the patient ia parenterally 
injected with: 

(a) tarteti11CJ composition (A), 
conjugate ot aaid coapoaition (A) 

and the ::·p~o~•in 

is alloWecl ·t~· 
20 preferentially accreta at th• targeted lesion; 

(b) then, clearing composition (BJ, and. said 
composition {B) is allowed to aul>stantially clear the -targetin-i cmapoaition froa non-tarcietacl aitea ancl to bincl 
to the tartJetin9 c:omposltion accreted at the targeted 

25 lesion; ancl 
(c) then, detection or therapeutic composition (C), 

and said cmnpo•ition (C) is allowed to accrete at the 
targeted lesion. 

1. The use of a coaposi tion according to claim 1, 
JO wherein th• composition coapriaea: 

(A) a tarveting composition coaprisi119 a biotin­
protein c:onjuqate, wherein the protein p:z:-efarentially 
binds to a marker subs~ance procl.~ced by or aeaoeiated 
with • tarqeted. lesion; 

35 (B) a clearing campoaition coaprisad. of avid.in; 
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(C) a detection or therapeutic composition comprised 

of a conjUCJata of avid.in, protein ancl a detection or 
therapeutic aC)ent, wherein the protein preferentially 
binds to a marker substance produced by or· associated 

5 with the t:arqetecl lesion and may ~ the same as. the 
protein ot &aid targeting campoaition (A)1 and 

(D) another detection or therapeutic c:omposition 
comprised of biotin conjugated to a detection or 

therapeutic agent: 
10 in a method for cletactillCJ or ~reatin9 targeted 

leeions in a patient, wherein, in the aethod, the patient 

is.injected parenterally with: 
(a) tarqetinCJ composition (A) , and the protein 

conjugate of said coaposition (A) ia allowed to 
15 preferentially accrete at the targeted. lesion; 

(b) then, clearing composition (B), and said. 
cmapoaition (B) ia allowed to substantially clear the 
tarqetinq composition from non-targeted sites and to bind 
to the targatinq composition accreted at the tarqeted 

20 lesion; 
(c) t:.hen, detection or therapeutic composition (C), 

ancl said composition (C) is allowed to accrate at th• 

targete4 lesion1 and. 

(d) then, detection or therapeutic composition (D), 
25 and the conjugate of said composition (D) is allowed to 

accrete at the tarqeted lesion. 

8. '1'he wae ot a composition accordinq to claim 1, 

wherein the composition coapriaaa: 
(A) a tar9etilt9 composition comprisinq an avidin~ -. 

30 protein conjugate, Wherein the protein preferentially 
binds to a marker substance produced by or associated 
with a tarvated lesion; 

(B) a detection or therapeutic composition co~rised 
of biotin conjugated to a det.ection or therapeutic agent; 

35 ancl 

(C) a detection or therapeutic composition comprised 
of a conjuqate of avidin, protein ancl a detection or 



,'· .. 
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'therapeutic agent, wherein the protein preferentially 

binda to a marker subatance prod.Uced by or associated 

with the tarqated lesion and may be the . same as the 

protein of said i:artJeting compoaition (A); 

5 in a method tor datectinq or traatinq targeted 

lesions in a patient, wherein, in the method, the patient 

is parenterally injected with: 
(a) targetinq composition (A), and the protein 

conjuqate of said compoaition (A) is allovecl to 

10 preferentially acc;rete at the tarqeted lesion; 
(b) then, detection or therapeutic composition (B), 

and the conjugate of said composition (B) is allowed to 

accrete at the ta1'1Jetad lesion; and 
(c) then, detection or therapeutic coaposition (C), 

15 and said composition (C) is allowad to aecrata at the 
tarqet8d lesion. 

9. The W1e of a compo•ition according to claim l, 

wherein the composition comprises: 

(A) a targetinq composition co•prising an avidin-

20 protein conju9ate, wherein the protein preferentially 

binda to a marker ~stance produced by or a•aoeiatacl 

vith a targeted laaion; 

(B) a claarin9 composition comprised of biotin; . 

(C) a detection or therapeutic com.position comprised 

25 of biotin conjuqatad to a detection or therapeutic aqent.; 

and 

(D) a detection or therapeutic composition comprised 

of a conjugate of avidin, protein and a detection or 

therapeutic agent, wherein the protein preferentially 

30 binds to a aarkar substance produced by or aaaociated 

with the targeted lesion and. •Y be the saae as the 

protein of said targeting composition (A); 

in a method for detecting or traatinq targeted 

leaiona in a patient, wherein, in the method, the patient 

JS is parenterally inject•~ with: . 
(a) tarqetinq conpo•ition (A) , and the A protein 

conjugate of said composition (A) is allowed to 
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preferentially accrete at the t.argated lesion; · 

(b) then, clearincJ coapoaition (B), and. said 

compoaiticn (B) is allowed to substantially clear the 

tar9etin9 composition rroa non-targe'tecl aitaa ·and to bind 

5 to th• targatin9 .compoaition accreted at the tar9eted 

lesion; 
(c) then, detection or therapeutic composition (C:), 

and. the conju9ate of aaid composition (C) is allowed to 

accreta at the tarvat.ad lesion; and 

10 (4) then, detection or therapeutic eomposition (D), 

and. aaid composition (D) is allowed to accrete at the 

tarqated lesion. 

10. The use of a c0m.po•1tion accordin9 to claim 1, 

Wherein the composition coapri•••= 
15 (A) a targeting coapoaition comprisin9 an avidin-

protain conjugate, wbarein the protein preferentially 

binds to a marker substance pro4ucecl by or associated 

with a tar4Jated lesion: 
(B) a clearing cmapoaition comprised of biotin; 

20 (C) a detection or therapeutic composition C01lprised. 

o:r a conjug•t• of aviclin, protein and. a detection or 

therapeutic aqent, wherein tha protein preferentially 

binds to a .. rker substance produced by or associated 

with the targeted l••ion an4 may be the same as the 

25 probin of said tBrCJ•ting co•poaition (A); and 
(D) another detection or therapeutic composition 

comprised of biotin conju9ated to a detection or 

therapeutic a9ent1 
in a method far cletactincJ or treating targeted - . 

30 lesions in a patient, Wherein, in the method, the patient 

is parenterally injected. with: 
(a) tarqatinq composition (A), and the protein 

conjugate of said composition (A) is allowed to 

preferentially accreta at the tarqatad. lesion; 

35 (b) then, clearing C03'PQ•ition (B) , and said 

composition (B) 1a allowed ta substantially clear the 
tartetin9 composition from. non•tarqetad sites and to bind 

. ; 
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to the tar9etlliq coaposition accreted at the targeted 

lesion; 
(c) then, detection or therapeutic composition (C), 

and said composition (C) ia allowed to accrete at the 

5 target.ad. lesion1 and 
(d) then, detection or therapeutic composition (D), 

and the conjugate of said composition (D) is allowed to 
accreta at the tar,ete4 lesion. 

11. The use of a coapoaition according- to claim 1, 

10 wherein the composition compriaes: 
(A) a tar9atiDCJ composition com.prising an avidin­

protein conjugate, wherein t:he protein preferentially 
binds to a marker subatance produced by or associated 
with a tarqeted lesion; 

15 (8) a clearing composition com.prised of biotin; 
(C) a detection or therapauti~ composition comprised 

of avidin conjugated to a detection or therapeutic agent; 

and 
(D) a detection or therapeutic composition coaprisacl ·· 

20 of a conjugate of biotin, protein and detection or 
therapeutic agent, wherein the protein preferentially 

binds to a· marker substance produced by or aaaociated 

with the targeted lesion ancl may be the same as the 

protein of said targeting composition (A); 

25 in a uthocl for cletactinq or treating: targeted 

la•ions in a patient, wherein, in the method, the patient 
ia·parentarally injected with: 

(a) targetinCJ composition (A), and the protein 
conjugate of said composition (A.) is allowed to 

30 preferentially accrata at the tarqeted lesion; 

35 

(b) then, claarinq composition (B), and said 
composition (B) is allowecl to substantially clear t:he 
targeting composition froa non-targeted sites and to bind 

to the targetin9 composition accreted at the tar9etad 
lesion; 

(cs) than, cleaction or therapeutic ·composition (C), 
ancl the conjugate of said composition (C) is allowed. to·;· 

. ; 

I 
i 
I 

I 
1 
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(d) then, detection or therapeutic composition (D), 
and said compoaition {D) is allowed to accrate at the 

tarqeted lesion. 

s 12. 'rhe use of a composition according to claim 1, 

wherein the compo•ition comprises: 

(A) a taz"9etin9 composition comprising an avi4in­

pro1:ein conjuqate, wherein th• protein preferentially 

binds to a .. rker a\lbatance produced by or associated 

10 with a tar9etad. lesion: 
(B) a clearin9 composition comp:rised. of biotin; ancl 

(C) a detection or therapeutic composition comprised 

of a conju;ata of avidin, protein and a detection or 

therapeutic a9ent, Vbarain the protein preferentially 

15 binds to a marker substance produced by or associated 
vit:h the tarqeted lesion and may ba the same as t:ha 

protein of said targati119 coapoaition (A); 

in a mathOd for 4etecting or treatinCJ. taqeted 

leaiona in a patient, wherein, in the 118thod, the patient 

20 is parant~ally injected with: 
(a) targetin'J cD11poaition (A), and tha protein 

conjugate ot said composition (A) is allowecl to 
preferentially accrete at the tar9eted lesion; 

(b) tben, c:learin9 composition (BJ, and ••id 
25 composition (B) ia allowed to substantially clear the 

t&rf!J•ting cow.position froa non-tarqetecl sites and to bind 

to the targetinCJ coapoaition accreted at the tar9ete4 

lesion; and 
(c) then, detection or therapeutic composition (C), 

JD and said colaposition (C) is allowed· to accrate at the · 
tarqete4 le~ion~. 

13 • The use of a compos1 tion accordinCJ to claim 1 r 

wherein the composition com.prises: 
(A} a tarqeting composition coapriain9 an avidin-

35 protein conjugate. wherein the protein preferentially 

binds to a marker aubatanca produced by or associated 
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(B) a claarin9 composition comprised. of biotin; 
(C) a detection or therapeutic composition coaprised 

ot a conjuqat.a ot ·biotin, protein and a detection or 
5 therapeutic agent, wherein the protein p:r:aferentially 

binds to a •rker substance.. produced by or associated 
with the · targeted lesion and. ay be_ the saae ae the 
protein of said tarqet:inq composition (A); and 

(D) another dataction or therapeutic composition 
10 comprised of avidin conjugated to a detection or 

therapeutic agent; 

15 

in a method far detectinCJ or treatinq tarc)etecl 
lesions in a patient, wherein, in the aetb.od, the patient 
is parentarally injected vith: 

(a) tarcieti1l9 composition (A), and the protein 
conjugate of said composition (A) ia allowed to 
preferentially acc:rete at the targeted leaion; 

(b) then, clearing composition (8), and said 
cmaposition (B) is allowed to substantially clear the 

20 taqating- composition froa non-targeted aitaa ud to bind 
to the tarqating composition accreted at the targeted 
lesion; 

. (C) then, detection or therapeutic composition (C), 
and said composition (C) i• allowed to accrete at the 

25 tarqatad leaion1 and 
(d) then, detection or therapeutic coapoaition (D), 

and. the conjWJate of said composition (D) is allowed to 
accreta at the ~gated laaion. 

14. A method of det.actint or treating targeted lesions 
lo in a patient, the method coaprisinq the steps of: 

(a) parenta:r:ally injectin9 a aubjeci: with a 1:argetin9 
compoaition comprised of 

(1) a biotin-protein conjuqate or 
(ii) an avidin•protein conjugate, 

35 wherein the protein preferentially binds to a aarker 
suJ>atanca produced by or aaaociated. with said tarqetad. 
lesion, and allowin9 the protein· conju9ate to 

. ; 

i 
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pre~erentially accrete at said targeted lesion; 

{b) then, optionally, parenterally injectin9 a 
clearing coapoeition cmn.prised of 

(1) avidin, when the ~artJetinq composition is 
5 a biotin-protein conjugate, or 

(11) bio~in, when the targetinq composition is 
a avi41n-protein conjugate, 

and allovin9 said clearing composition to 
aubatantially clear the taZ'g'etinq composition from non-

10 targeted sites and to bind to the targeting composition 

15 

20 

accreted at said tar9atacl lesion; 
(C) paranterally injecting a detection or 

therapeutic compoaition coaprised of a conjugate of 
(i) avidin, protein and a detection or 
therapeutic a9ent, or 
(ii) biotin, protein and a detection or 
therapeutic aqent, · 

wherein the protein pref erantially binds to a marker 
substance praducad by or aaaacia~ad with said tarqeted 
leaion ancl uy be the aama aa the protein of said 
targ-eting coapoaition, and allovin~ said detection or 
therapeutic coaposition ta accrete at said tarqetad 
lesion; 

(d) parentarally. injectinq, either prior or 
25 subaequent to the coapoaition of (c), another detection 

30 

35 

or therapeutic co.position c011prised of 
(1) avidin conjugated to a detection or 
therapeutic agent, or 
( 11) biotin conjugated to a detection or 
tharapeuti~ agent, 

an4 allovinq the conjugate i:o accrete at said 
targeted lesion; 
wherein 

(i) step (d) is optional it a clearinq 
composition has ~en administered, 
(ii) the detection or therapeutic compositions 
of atepa (c) and (d) containing a"Yidin ere 
aclainistere4 aa th• next step atter the 

~iiii1ilr. 

..... 
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adainiatration of a composition c:ontainillCJ 

biotin or of a claarinq composition containing 

avidin, 
(iii) the detection or therapeutic compoai tiona 

of steps (c) and (d) containinq biotin are 

adainiatared aa the next step after tba 

administration of a coapoaition containing 

avidin or of a clearinq composition containinq 

biotin. 

10 15. The method of claim 14 for detecting- or treatinq 

tar9eted le•ions in a patient, th• method compriainc; the 

steps of: 

(a) parenterally injectinq a subject with a tar9etin9 

coapoaition comprised of a biotin-protein c:onju9ata, 

15 wherein the protein preferentially binds _to a :marker 

llUbstance produced by or aasociated vith •aid tarqeted 

lesion, and allowing the protein conjugate ·to 

preterentially accret• at said targeted lesion; 

(b) then, parenterally injecting a detection or 

20 therapeutic com.position comprised of avidin conju9ated to 

a detection or therapeutic: aqant, . and allowin9 the 

conjugate to accreta at said targeted lesion; and 

(c) than, parenterally injectinq a detection or 

therapeutic campo•ii:ion com.prised of a canjuqate of 

25 bi9tin, protein and a detection or therapeutic agent, 

wherein the protein preferentially binda to a marker 

aubatance prod.uc:ecl by or associated with said targeted 

· leaion and. ay be the •- •• the protein o~ said 
tarqetinq coaposition, and allovin9 the coapoaition to 

30 accrete at said targeted l••ion. 

16. The method of claim 14 for detecting or traatin9 

tarqetacl lesions in a patient, the ma1:hoa comprisinq tha 
steps of: 

(a) parentarally injectin9 a subject wit.b a tarqetin9 

35 composition comprised of a biotin-protein conjuqate, 

wbarein the protein preferentially binds to a marker 
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substance producad by or associated with said ~argetecl · 
lesion, and allowing the protein conjilgate to 

preferentially accrete at said t~eted lesion: 
(b) than, parenterally injecting- er clea:r:illCJ 

5 coapoaition COlllprised of avidin, and allowing said 
clearinq composition to sut:astantially clear the tarcJetin9 
composition from non-tar9etad •ites and to bind to the 

targeting composition accrat8cl at said tar;eted lesion; 
(c) then, parentarally injectinq a detection or 

10 thuapautic composition comprised ot avidin conjuqated to 
a detection or therapeutic atent,. and allowing the 

conjuqate to accreta at said tarqeted lesion; and 
(d.J then, parenterally injectinCJ a. detection or 

therapeutic composition comprised of a conjuqate of 
15 biotin, protein and. a detect: ion or therapeutic agant, 

Wh~rein the protein preferentially binds to a marker 
s~tanca produced by or aaaociated with said targeted 

lesion and •Y be the sue aa the protein of said 
tar9etinq composition, and allovinq said detection or 

20 therapeutic composition to accrata at said taqeted. 
lesion. 

25 

17. The method of claim 14 for detecting or treating 
tarqated lesions in a patient, the method comprisinq the 
atapa of: 

(a) parenterally injecting a suject with a targeting 
composition comprised of a biotin-protein conjugate, 
wherein the protein preferentially binds to a marker 
subatance produced by or a•sociated with said targeted 
l••ion, and allowing tile protein conju9ate to~ . 

30 prererentially accrete at said t&r4Jeted lesion; 
(b) than, parenterally injecting a clearinq 

composition comprised of avic.Un, and alloving said. 
clearing composition to substantially clear the tarqetin9 
composition troa non-tarqatad sites and to bind to the 

JS targetinq_coapoei~ion accra~ at said targ•ted. leaion; 
(c:) then, paranterally injec:tinq a detection or 

therapeutic coapoaition c:oapriaea ot a conjuqata of· 

I 
i 
: 
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~iotin. protein and a detection or therapeutic agent, 

wherein the protein preferentially l)inds to a marker 
substance produced by or associated with said tarqeted 
lesion an4 lll&Y be tha &allla aa the protein of said 

s targatin9 composition, and allowin9 the composition to 
accrete at sai4 targeted lesion; and 

(4) then, parenterally injecting another detection 
or therapeutic composition comprised of avi41n conjugated 
to a detection or therapeutic agent, and allowing the 

10 conju9ate to accreta at said t&1"9eted lesion. 

11. The method of claim 14 to~ detecting or treatinq 
targeted lesions in a patient, the method comprisinq the 
steps of: 

(a) paranterally injectinq a subject with a tarqeting 
15 compoaition comprised. of a biotin-protein conjugate, 

wherein the protein pretarantially binds to a mark•r 

. aUbstance produced by or associated with said targetaci 
lesion, and allowing the protein conjuCJate to 

pr~erentially accrete at said tarqeted leaion; 
20 (1') than, parentaral1y injecting a clearing 

eo11position compriaad of avidin, and allowing sai4 
clearing coapoaition ta subatantially ·clear the 'tarCJating 

compoaition froa non-targetacl sites and to bind to the 
'targeting composition accretact at said targeted lesion; 

25 (c) then, parenterally injecting a detection or 
thcapautic composition comprised ot biotin conjugated to 

a detection or therapeutic agent, and allowing the 
conjuqate to ac:c:reta at said t~eted lesion; and 

(4) then, parentKally injecting a detectj..q or 
~ . 

JO therapeutic composition comprised ot a conjugate of 
avidin, protein and a detection or therapeutic agent, 
Wherein the protein preferentially binds to a marker 
substance producecl by or asaoc:iateci with said tarqeted 
lesion and. may be the .... as the protein of sa14 

35 · tarqetin9 eoaposition. and allowing said detectintJ or 
therapeutic coapoait:ion to accreta at said. targei:ed. 

lesion. 
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19. Tb• met:bocl of clai• 14 for detectin9 or traatinq 
tar9atd lesions in a patient, the met:hod coaprisinq the 
steps of: 

(a) parenterally injecting a subject with·a ta~etinq 
5 composition c:011prised of a biotin-protein conjuq•te, 

wherein the protein pre:terantially binc:la to a JU1"ker 
substance produced by or associated with said tar9eted 
lesion, and allowing the protein conju9ate to 
praf erantially accrete at said targeted lesion; 

10 (b) then, . parentarally injectinCJ a clearing 
compoaition comprised ot avidin, and allowing said 
clearing compoaition to subatantially clear the targatinlJ 
composition from. non•tart•ted sites and to bind to the 

targatin9 composition accreted at said tar9eted lesion; 
15 and 

(c) then, paranterally injectinCJ a detection or 
therapeutic C011poai'tion comprised ot a conjugate of 
biotin. protein and a detection or tberapeutic agent, 
11'berain the protein preferentially binds 'to a marker 

20 substance produc:ecl by or asaociatecl with said targeted ·· 
lesion and may be the -• aa the protein of. said 
targetincJ coapoeition, and allowing th• composition to 
accrata at aaid targ'ated lesion. 

20. Tisa method of claim 14 for datactinq or treatinq 
25 taqatad lesions in a patient, the aetbod comprisin'J the 

atepa of: 
(a) parenterally injecting a allbject with a t&r9etinl!J 

ccmposit1on ccmpriaed of a biotin-protein conjuqata, 
Wl:L~ain the protein preferentially binds to a marker 

30 substance producecl by or associated with said targeted 
lesion, ancl ttlloviftCJ the protein conjugate to 
preferentially accra'te at said 'targeted lesion; 

(b) then, parenterally injecting a clearing 
composition camprised of aviclin, an4 allowing aai4 

35 clearinq composition to substantially clear tha tarqetinq 
composition from non-targeted sites and to bind to the 

targeting coapoai't1on accreted at •aid tarqated l••icn: 
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(e) tben, parenterally injectin9 a detect.ion or 

therapeutic compoaition ccmpr1•a4 of. a conjugate of 

avid1n, protein anci a deteci:ion or therapeutic aqent, 

trherein tha protein preferentially binds to a marker 

5 suJ:»atance produced by or associated with said tar99tad 
lesion and may be the BUI& as the protein ot saicl 

tarqet:in9 composition, and allovinq said. clataction or 

therapeutic composition to accrete at said tarqeted 

lesion; and 

10 (d) then, parenterally injactinq another detection 

or therapeutic c:ompoaition coaprisecl o~ biotin conjuqated 

to a detection or therapeutic agent, and. allowing the 
conjugate to accrate at said targeted lesion. 

21. Th• aethod of claJ,JI 14 for datectin9 or traatin9 

15 lesions in a patient, the method compris~ the stapa of: 

(a) parenterally injectin9 a subject with a tarqetinq 

co•position coaprisecl of an avidin-protain conjugate, 

wh~ein the protain preferentially binds to a marker 

aubatance produced by or aaaociatad with said 'tariJe.'tec! 

20 lesion, and allowing the protein conjugate to 

pref erentlally accrate at said tarvated lesion; 
(b) then, paranterally injectin9 a detection or 

therapeutic coapoaition comprised of biotin conjugated to 

a detection or therapeutic agent, and allowinCJ the 

2S conjugate to accrata at said targeted lesion; and 

(c) than, parenterally injecting a detection· or 

thvapautic co•poaition comprised of a conju9ata of 

avidin, protein and a detection or therapeutic aqent, 

wherein the protein preferentially binds to a marker 

30 substance produc:ecl by or associated with said tarqatad 

leaion and may be the aaae aa the protein of said 

targeting composition, and allowing the composition to 

accrate at said tarcJetecl la•ion. 

22. 'the math.ad. of claim 14 for datectinfJ or tre•ting-

35 leaiona in a patient, the method comprisin9 the atepa of: 

(a) par:anterally injecting a auject with a tar9etin9 

ilii1iliUT 
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compoaition comprised of an. aviclin-protain conj119ate, 

wherein the protein preferentially binds to a marker 

substance procluced by or associated with said targeted 

laaion, and allowing tha protein conjugate to 

5 preferentially accrata at said tartJeted leaion; 
(b) then parenterally injecting a clearinq 

ooaposition comprised of biotin, and allowiq said 

clearin9 composition to substantially clear the targetinq 

composition froa non-targeted aitaa and to bind to the 

10 t&rCJ&ting compasition accreted at said targeted lesion; 
(c) then, parenterally injecting a detection or 

therapeutic ccmpoaition comprised. of biotin conjugated to 

a detection or therapeutic qant, and allowing the 

conjugate to accrete •t said targeted lesion; and 

15 ( d) than, parenterally injecting a detection or 

therapeutic composition comprised of a conjugate of 

avidin, protein and a detection or therapeutic agent, 

wherein the protein prefarentially binds to a marker 

auJ:)atanca produced by or associated with said tarqatad. 

20 lesion and uy :be the sue aa the protein of said. 

tar9etin9 com.position, and allowing said detec::tion or 
therapeutic coapoeition to ac:crete at said. tarqeted 

leaion. 

23. The :method of claia 14 for detecting or treatiDCJ 

25 targtad lesion• in a patient, the aet:bod comprising the 
atepe of: 

(a) parantarally injecting a subject with a tar;atiftfJ 
composition comprised of an avid.in-protein conjuqate, 
wherein the protein preferentially bind• to a marker ... 

30 substance produced by or •••ociated with eaid tartJ•tecl 

lesion,. ·and. allovin9 the protein conjugate to 
preferentially accrete at said targeted lesion; 

(b) then, parenterally injec:tinq a clearinci 
composition coapriaad. ot biotin, and allowinq said 

• 
35 clurin9 compoait:ion to suba~tially clear the targetinq 

composition frcna non•t1lr9ated aitaa and to bind. to the 

tarcJetinq caapo•ition accreted. at aai4 tarqeted lesion; 



2-20-56 ; 7: 03PM ;FOLEY & LARDNER DC D-t 61 2 2615486;#5~ 

1111111111111111111 11111111111 

THIS SHEET HAS BEEN 
REPLACED 

* C L M S * 
- 54 --

I IHllll IHlll llf I Iii f llf. 
(c) then, paranterally injactin9 a detection or 

therapeutic composition cmaprised of a c:onjuqate of 
avidin, protein and a detection or therapeutic agent, 
Wherein the protein preferentially bincls to a marker 

5 substance produced by or associated with said tarqeted 

leaion and may be the •- as the protein of said 
tarqetinq compoaition, and allovinfJ said detection or · 
thar•peutic composition to accreta at the tar9eted 

leaion; and 
10 (d) then, paranterally injecting another detection 

or therapeutic composition comprised of biotin conjuqated 
to a detection or therapeutic aqent, and allowing the 
conjugate to accrete at said targeted lesion. 

24. The method o:f claim 14 for cletec't.ing or treating 
15 tarpt.ed. i .. io~a in a patient, the uthod comprising the 

atepa of: 
(a) parentarally injecting a nbject with a tar9etin9 

colipoaition coapriaed. of an aviclin-protain conjugate, 
vherain the protein preferentially bind8 to a marker 

20 •ubatance produced by or aaaociatecl with said targeted 
lesion, and allowinq the protein coziju9ate to 

~efarentially accrete at aaicl targeted lesion; 
(b) then parenterally injecting a clearing' 

compoaition coapriaad of biotin, and allovinq said 
25 clearing compoait:ion to aubatant:ially clear the tarqetinq 

coaposition froa non-tarfetad sites and to bincl to tbe 
targeting cmaposition accre~cl at said tarqetecl le•ion; 

(c) then, paranterally injectinq a detection or 
therapeutic coapoa:ition coapri••d of avid.in conjuc;atecl to -·. 

30 a detection or therapeutic agent, and allowing the 
conjugate to accrete at. aaid targeted lesion; and 

(d) then, parenteraily injecting a detection or 
therapeutic compo•ition aompriaad o~ a conjugate of 
biotin, protein and a detection or tberapautie a~en~, 

35 wherein the protein preferentially binds to a marker 
auba~anc:e produced by or associated with said tarqeted 
luion an4 -y be the sue as tha protein of said· 

11111ii111r 
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targeting composition, ancl allowing said detection er 
therapeutic composition to accrete at said tarqeted 

lesion. 

25. The method of claim 1 tor· c:letect:in9 or trea~in9 
s targeted lesions in a patient, the 11.athod comprising-· the 

atepa of: 

10 

15 

(&) parenterally injectinq a subject with a tUt1eting 
coapoait.ion COllpriaed Qf an avic!in-prot.ein conjugate, 
wherein the protein preferentially binds to a marker 
auJ:sstance produced by or associated with said tarqetec:l 
lesion, and allowiDCJ the protein conjugate to 
preferentially accreta at said tarcieted lesion; 

(b) then, parenterally injectinq a clearin9 

compoaition comprised of biotin, and allowing said 
clearing composition to aub&tantially clear the targeting 
composition from non-targeted sites and to binci to the 

targeting compo•ition ac:cratecl at said targeted lesion; 

ancl 

(c) then, parent.rally injectinq a detection or 

20 therapeutic compo11ition coaprisad ot a conjugate of 
avidin~ protein and a detection or therapeutic a9ent:, 
wherein the protein preferentially binda to a marker 
substance produced by or a•aociated with said tarqeted 
lesion and ay be the ••• •• the protein of said 

25 targeting compoaition, ancl allowing said detection or 
therapeutic c:cmpoaition to accrete at saic:l tarqatad 
le•ion. 

26. The method o~ claim 14 !'or detecting or treating 
lea ions in a patient, the method comprising the steps of:~ · 

30 (a) pare.nterally injectinCJ a subject with a targetinq 
composition coapriaad of an avidin-proi;ein conjugate, 
wherein the protein preferentially bincis ta a marker 
au.blltance produced bf or associated with said targeted 
lesion, and allowinv the protein conjugate to 

35 preferentially accreta at said targeted. iaaion; 
· (b) then, puenterally injecting a clearing-

iiiRT1tr 

I 
l 
i 

I 
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coapoeition comprised. ot biotin,. an4 allovin9 said 

clearinq compoaition to austantially clear the targeting 
composition froa non-targeted sites ancl to bind to the 

targeting composition accreted at said tarqe~ed lesion; 
s (c) then, parentarally injecti119 · a detection or 

therapeutic coaposition comprised ot a conj119ate of 
biotin, protein and a detection or therapeutic aqent, 

wherein tha protein preteran.tially binds to a marker 
substance produced by or aaaociated vit:h said targeted. 

10 lesion and. may be the aaaa aa the protein o~ said. 

targetinq composition, and allowinq said detection or 
therapeutic coaposit:ion to accreta at said. targeted 

l••ion1 and 
(d) than, parenterally injactinq another detecti~n 

15 or therapeutic compo•ition coapriaed of avid.in conjWJated. 

to a detection or therapeutic aqant, and allowing the 

conjugate to accreta at aaid. tar9atad. leaion. 

27. Th• uaa or •thod of any of clai• 1 or 14, wherein 
the le•ion is caneerou•, earcliova•cular, infectious or · · 

20 inflmatory. 

28. The uaa or Mthod of claia 21, wherein · the 
cardiovascular le•ion is a thrombus, .-bolus, infuct or 

atharoaclerotic plaque. 

29. 'rb.e uaa or method ot claim 27, wherein ti!• cancerous 
25 l•ion ia a carcinoma, ulanoa, sarcoma, neuroblaatcma, 

leukeaia, lyapho:aa, glioma or myeloma. 

.. . 
30. The use or method or claia 27, wherein the lesion is 

infectious or intl .... tory. 

31. The uaa or methocl of any of claims 1 or 14, wherein 
30 the protein is a peptide, polypeptide, hormone, 

lyaphokine, qrowth factor, all:Nain, cytokina, enzyme, 

iD'Qne aodulator, receptor protein, ant~y or antibody 

fra9J19nt. 
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32. The use or methOd of any of claims 1 or 14, wherein 
the protein of the targetin9 compoaition and tba 
detection or therapeutic composition are the same. 

33. The use or method ot any of clailu 1 or 14, wherein 
5 the Protain of the taqa:tin9 composition and the 

detection or therapeutic coapo•ition are different. 

34. The uae or method of claia 33, wherein the different 
protainll preferentially bind. to differing epitopas or 
molecules of the same marker substance. 

10 

35. Th• use or method of claia 31, wherein the protein 
i• a monoclonal antibody, or a specific bincUn9 fragment 
thereof. 

3&. Tb.a use or aethocl ot claill 35, wherein the frapeilt 
15 is a Fv, single chain antibody, Fab, Fab•, P(ab)z or 

F(ab'h• 

37. The use or 11ethocl of claha 36, wherein the fragment 
i• ru, Fab', P(ab)J or F(ab'h· 

38. · Th• use or aathod of claim 35, wherein the antibody 
20 is aultiapec~fic. 

39. The Ulla or llathod of clab 38, wherein the antiDody 

1a lllUltiapecific ta d.iffaring apitopea or molecules of a 
marker substance. 

40. The uee or method of claim. 31, wherein the protein 
25 has a specific bmunoreactivity to a marker substance of 

at lea•t &Ot and a croaa .. reactivity to other antigens or 
non-t.rget substances of le•• than 35%. 

41. nia use or mathocl of any of claiu 1 or 14, wherein 
the method is for detection of a l••ian.· 

iiiiii~f 
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42. 'rile use or -thod of claim 41, wherein the method 
fUrther com.prise• external illaqing or internal detection. 

43. The use or method of claim 42, wharei:n internal 

detection is durillCJ an operative, intra vascular or 

5 endoscopic procedure. 

44. 'l'h• use or method of clailll 41, wherein the detaction 

a9ent ia a radionuclide, mri 811hancin9 agent, 

pbotoactivated dye or differentiation agent. 

45. Tile use or method of claim 44, wherein the 

10 radionuclide is a gamma-, positron-, x-ray or 
tluoreacence-emitter. 

46. Th• use or aethocl of clab 44, wherein tha 

differentiation a9ent ia a vitaain, c:ytokina, autocrina, 

hormone or clruq. 

15 4 7. ~e use or methocl of clai• 44, wherein the 

radionuclide ha• an energy between 10 and 5000 kaV. 

48 •. Th• WI• or •athod of claim 4 7, wherein the 

radionuclide baa an enerw batv .. n so and 500 keV. 

49. Tile \l.. or ..thod of claim. 44, wherein the 

20 raclionuclicle uaacl tor i11&CJincJ 1• Iodine-123, Iod.ine-131, 

Indiu.-111, Gallia-61, RUthaniWll-97, Tacbnetiua-99•, 
Ccmalt-57, Cobalt-58, Cbroaiwa-51, Iron-59, Salanium-75, 

'tballiua-201, or Ytterbiua-169. 

so. 'fll• wae or · aethac:l of claia 43, wherein tha 

25 ra41onuclicle uaad is Iociina-125, Iodine-123, Iodine-J.31, 

Inc11Ull-1ll, Tachnetiwa•99m or Gallima-67. 

51. Tile us• or m.ethoct of claim 44 , wherein tne mri 

enhancing a9ent i• a species of GadoliniU11l, Iron, 

ll1m9anaaa, Rhenium, IUropium, Lantbanium, Holllium, or 

. ; 
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sa. The use or method. of any of claims 1 or 14, wherein 
the aathocl is for treatinq a lesion •. 

53. The usa or uthod of claim 52, wherein the 
s therapeutic agent i• an isotope, drug, toxin, fluorescent 

dye activated by nonionizing radiation, hormone, hormone 
antagonist:, receptor anta9oniat, autocrine or cytokine. 

54. The use or 111&thocl of claim 52, wherein the 

'therapeutic agent ia an electron- or neutron-c:apturinq 
10 a9ent. 

55. Th• use or method. of claia 53, wherein the isotope 

ia Iodine-125, Iodina-131, lhenium-186, Rheniwa-188, 
Silver-111, Platinwa-197, Palladiua-109, Copper-67, 
PhO.-phorua-32, Phoaphoru•-33, fttriua-90, scandiua-4 7, 

15 Samariua-153, Lutatiua-177, Rhadiwa-105, Praseodymiua-
142, Praaaodyaia-143, Tarbiwa-161, Bolaiua-166, or Gold-

199. 

56. The uae or method of clai• 52, wherein the 

therapeutic agent is an anti-DNA, anti-RHA, anti-protein 
20 or anti-chromatin cytotoxic or antimicrobial agent. 

25 

30 

57. 'l'ha uaa or •thod of claill 53, wharein the druq is 
taxal, 
uracil 

mec:hloratbuine, cyclophoaphamida, mel~halan, 

mustard, chlorambucil, thiotepa, l:Nsuifan, 
caqauatine, lcmu.atine, aeauatine, atreptozocin, 

dacarbazine, -.etbotrexate, tluorouracil, cytarabine, 
.... 

asaribine, mercaptopurine, tbiDCJWlDine, vinalastine, 

vincristin•, dactinoaycin, daunorubicin, cioxorubicin, 
bleoaycin, aithramycin, aitoaycin, L-asparaqinase, 

ciaplatin, hyclroxyurea, procarbaaine, aitotane, 
predniaone, hydroxypro9eatarone caproate, 
medropro9esterone acetate, diethylstilbestrol, ethinyl 
eatradiol, tamoxifen, and testosterone propionate or· 
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58. !'ha uaa or method of claim 53, wherein the toxin is 
abrin. alpha toxin. diphtheria tcxin, exot:oxin, gelonin, 
pokeveed antiviral protein, ricin, or saporin. 

s 59. The use or 11l8thod of claim 53, wherein the drug is 
purcmycin, cyclohaximide or ribonucleaae. 

60. A composition for U•e in a method for reducing 
iallun09enicity of avidin, wherein the compoaition 
comprises avidin coupled with a car):x)hyc:lrate polymer or 

10 polyol groups, which makes the parenterally injected. 

compositicn l••• imaunogenic. 

. . 

&1. 'l'he compoaition ot claim &o, wherein the carbohydrau 
polym.cn: or polyol group• are clextran, polysaccharides, or 
polyethylene glycol (PEG). 

15 62. 'the uae or ~ethod. of any of claims 1 or 14, wherein ·· · 
the braunogenlcity of avidin or of the therapeutic agent 
conjugate is reduced J::ly coupling the avidin or 
therapeutic moiety of the conjugate with carbohydrate 
polymer or polyol groups. 

20 63. 'l'he uae or •thod of any of claills 1 or 14, wherein 
tb•. 1Jlmunogen1city of the targetiDCJ com.poaition is 
reduced by coupling with. a carMhycb:ata polymer or polyol. 
groups. 

64. A sterile injectable coapoait1on tor human use 
25 com.priain9 a detection or therapeutic composition 

cOJDPrised of a conjugate of 
(1) avidin, protein and a detection or therapeutic 
agent, or 
(ii) biotin, protein and a detection or therapeutic 

30 agent, 

wherein the protein preferentially binda· to a marker 

liifl1rnHr 
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alZbatanca pr0ducad by or aaaociai:ed with a targeted 

lesion. 

65. A kit suitable for uaa in a aethod of detecting or 

treating targeted laaiona in a human, th• kit compri~ing: 

5 (a) a vial containillg' a sterile injectattle 

preparation ot a targetimJ composition comprised of 

(i) a bioti~·protain conjuqate, or 

(ii) an avidin-protein conjuqata, 

wherein the protein preferentially bind• to a marker 

10 auba'tance produced or associated with the tarqated. 

lesion; 
(b) optionally, a vial 
injectable preparation of 

comprised of 

containinq a atarile 
a clearing coapoaition 

15 (i) avidin, when the targatinCJ composition is 

a biotin-protein conjugate, or 

(11) biotin, when th• targeting composition is 

a avidin-protein conjuqate: 

(C) a vial containinq a sterile injectal>la 

20 preparation of a detection or therapeutic 

coapoaition Which whan adllini•tered. to the human is 

cmaprisac:I of a conjugata of 

25 

(1) avidin, protein and detection or 

therapeutic agent, or 
(ii) biotin, protein and detection or 

tbarapeuti'c agent, 
wherein the protein pref erantially binds to a 

~ker sul:aatance procluced by or associated with 

the t~at.t lesion and aay be· the •- aa the-··· 

30 protein ot the target.illCJ composition; ancl 

(d) optionally, a vial containing a sterile 

injectable preparation containiDCJ another detection 

or therapeutic composition which when administered 

to the hWllan ia coapriaad of 

35 (i) avidin conju9atect to a cletection or 

therapeutic: a9ent, or 

I 
I 
! 
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(ii) blotin conjugated to a detection or 

therapeutic agent. 

- ."= 


