-1- : METHODS FOR TECHNETI UM RHENI UM LABELI NG OF PROTEI NS
Background of the Invention The present invention relates to inproved
and optim zed nethods for direct |abeling of proteins, especially

anti bodi es and/or anti body fragnments, wth radi oi sot opes of technetium and

rheni um Worg/o9a9et ope Technetium 99mis anong the nost pedgadgleish N
di agnosti c nuclear nmedicine due to its ready availability, |ow cost and
favorabl e radi ochem cal characteristics. I is used widely as an agent for

| abel i ng macronol ecul es such as nonocl onal anti bodi es and can be bound to
the protein in various ways. Early work mainly used the bifunctional

chel ate approach, i.e., use of a chelator which contai ned anot her
functional group for linkage to the protein. Various forns of diethylene-
triam nepentaacetic acid (DTPA) were used, for exanple, to bind to the
anti body and also to chelate the radio- netal ion. Direct |abeling of
praotein was also tried, using a "pretinning" protocol, requiring severe
condi tiions and long "pretinning"” times, but radiolabeling at 100% i ncor -
poration was ot achi eved. Mor . thg_ggﬁﬁ giE renely high anounts
of -stannous ion for |ong periods conpromnm sed € 1 nmunoreactivity of the
anti body. The process al so generally necessitated a post-I|abeling puri-
fication colum. Attenpts to repeat pretinning proce- dures of others with
F(ab')[err] antibody fragnments were unsatisfactory in achieving Tc-99m

| abel i ng. O her, nore recent direct |abeling nmethods have required
separate vials, one for anti body and one for stannous ion conplexed to a
transchel ator such as a
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is TECHNICAL FIELD

The invention relates to vending machines.
BACKGROUND ART
It is known from GB-A-2262861 to suggest a panel-form
loudspeaker comprising:-

20 a resonant multi-mode radiator element being a unitary
gandwich panel formed of two skins of material with a
spacing core of transverse cellular construction, wherein
the panel is such as to have ratio of bending stiffness

. (B), in all orientations, to the cube power of panel mass
25 per unit surface area (ux) of at least 10;
a mounting means which supports the panel or attaches
to it a supporting body, in a free undamped manner;

and an electro-mechanical drive means coupled to the



-2-  phosphate and/or phosphonate. "~ The _ | ow t echnetiumin
the periodic table, rheni unnhfstggéﬁﬁismelnigpllchem calsRiaheriieseand mght be
expected to react in an anal gt chnethﬁmﬁ sere arg]e sonme 34
i sot opes of rheniumand two g 4 ti cylar,.-r heni un 186-(t 1/2, 90h;
gamma 137 keV, Weoea7a969807, O. enium 188 (t 1/2, pcAhgpianEs 155

keV, beta 2.12 MeV), are prinme candidates for radio- inmunotherapy using
nmonocl onal anti body approaches. Both isotopgs al so have gamma eni ssions at
sui tabl e energies for gama canera i nmagi ng purposes. Rhenium 186 i s ob-
tai ned from reacpanel adiich sesvdy ket deeatmaitionodsh etk sdiamicemnd S t h
neut rons, which yields rhenium 186 in a "carrier-added"-formcontaining a
| ar ge excess of ReRiatexirsnel o reepoass 195 anRabedtrhceds ippusbvatmnl & r om

a tungsten-188/rhen, um 188 generator . (Oak Ridge Natiqnal Laboratory) and
can be el uted frgﬁ‘?ﬂf#‘ég éﬁﬁf&%ﬂw%ﬁ“‘a %st[hfng'ﬂfiﬁ}e%ﬁ ier-free formwith
little tungsten breakthrough. r ition fromthis

i sotope at a high [err] -1.63 g-%%ﬁimgﬁﬁﬁggmse t o anot her
potently eneggetic mpiciiuedts bECtABCYrbSen¥! Lhbewtidh (& _rrlexfbéf.rsg%f

g-r:ad/[err]C -h) while at the sane tinmethe chem cal properties of rhenium

may nmake it | essnatuse bostrdiniten Gt eeinfifRirayibn | HEh{gvaKit | Ger iy
contam - nated with strontium90) and give rise to better tunor/ organ

bi odi stribution asdV/emstpeeifically byAlimpdegknbiny tpaoldagisawd adruded to
the possibi- ity of utilizing rheniumto |abel antibodies in the sane
fashi on as technBPRYHRI IECE: Fg&s‘tﬁﬁ?és%“f BP - wotRh 5858 P 13| PEHRYER 193 ke
rheni um i ncor porgaf j re I e |t nt.i -.Ghel at e _conj ugat.es
and there is a gg%ié%;ﬁst@’enﬁ’g%g3?‘l e(’)‘#’_ e%%eﬁw\ﬂ,\%ql{}’é’%r %éﬁ?’g%ly&yb§8k§?%€$ie? ate
and then di ssgci gigpdgat® COMRIEXRIbPL 1 RRI d8ferdis eppf b&ﬂ&u@éff%‘ehbo&%‘_

chel ate approach often requites an organic synthesis wth a Tengthy series
of intermedi at esopaxrditivesakos esh dxdtcpdingi ©fhndvieeseld cthhedNe§9 YL@ | ON.

but not necessarily to edges of the member(s); are
configured with or without anisotropy of bending stiffness
to have resonant mode vibration components distributed over
15 said area(s) beneficially for acoustic coupling with
ambient air; and have predetermined preferential locations
or sites within said area for transducer means,
particularly operationally active or moving part(s) thereof
effective in relation to acoustic vibrational activity in
20 said area(s) and signals, usually electrical, corresponding
to acoustic content of such vibrational activity. Uses are
envisaged in co-pending International application No. (our
file P.5711) for such members as or in "passive" acoustic
devices without transducer means, such as for reverberation
25 or for acoustic filtering or for acoustically "voicing" a
space or room; and as or in "active" acoustic devices with
transducer means, such as in a remarkably wide range of

sources of sound or loudspeakers when supplied with input



ab)[err]

Nunerous attenpts by the inventor and ot her

fragnent radiol abel ed with technetd UR.QL .. Ao —SohStan tially free of
Fab' fragnents were unsucc a qpn| aple for its
advant ageous conbi nati on OTEﬁl E Hh w :Hte, IEPLACER, calisation
and bi odi st ri bwbisonssss ues to exi st B obissi ent,

preferably one-vial nethods for radiol abeling proteins wth radi ol sotopes
of tchnetium and rheni um £Pbjects of the Invention
One object of the present invention is to readily produce a highly

| mmunor eactive t gcdil€ld UBbObe heshuEBtcadi £ akgli@d sa0hboBr 0fn aicROdYs
fragnment, particularly including an F(ab')[err] fragnment, which is stable
to | oss of | abel mbgrephoneshaiten oexprsedoko dabund. to be Jdvmidiedobieies of
the invention is to provide a nethod for direct radiol abelihg of a protein
whi ch “produces hPEReyisianalst. | abel ed product with nini mal contanination
Wi t.h by- pr.oducts. . Aaot her  object of the invention is to provide a

conveni ent and ef fi ci BHS %FBF§%|#%g’%ﬁté-cfl&ﬁrh&f;éiqweirﬁpﬂoﬁaégn'gendinq
technetium orgr ' I.Ql.sQ | nt.o .an _antibo r gntibody fra nt.
Upon further® Lﬁ%%%/gg%%aq‘nt%ﬁﬁ?égggjcﬁ iaccat?ivgnacgﬂﬂg%%g’@ﬂgé’ﬁscFaams{,“fq{}fﬁ her
obj ects and advapbggeSeof | e e} i ec ar gpt

skilled in the art. ° i&&ﬂé&v{%%Su%?gﬂryltgP tg{em?ﬁ%/)%ntfggn fu?m;m)ffff?e

f oregoi ng obj ect invfxarnartd oac heenrdniyngpr tvé dmagnar eithoshé Lt eFabald ng a
protein containing a plu- rality of spatially adjacent free sul fhydryl
groups with a rdeRghing ope s teedtesitisum oFhe htewmuni verclipyg siawhimed sitseps

of contacting a solutjaon of said protein containing a plurality of
spatially adj aceﬁ}tq &g ?ﬂwﬁs%r%'ﬁpgnly food and drink and the like

-4- 10 dispensers but also ticket dispensers, automated Bank
telling machines, cash dispensers, and the like.

Members as above are herein called distributed mode
radiators and are intended to be characterised as in the
above PCT application and/or otherwise as specifically

15 oprovided herein.

The invention is a vending machine of the kind
comprising a store of articles or product to be dispensed,
user operated means for selecting the article or product to
be dispensed, means, e.g. a coin freed mechanism

20 authorising dispensing, and a dispensing outlet,
characterised by a loudspeaker comprising a distributed
mode acoustic radiator and a transducer mounted wholly and
exclusively on the radiator to vibrate the radiator to

R cause it to resonate.

25 The vending machine may comprise a visual display
panel formed by the radiator. The radiator may comprise a
stiff lightweight panel having a cellular core sandwiched

between a pair of skins, the panel being surrounded by a



i operrhenate,

with stannous ions, and ith radi opertechnet
TSRl Bect R T g BEEN e of technetium

t he anbunt of stannous io0 [ a_s Cght
and in greater excess in ﬂ | H teni TS Ii;,Lﬁ«.-.bab req ired to
substantially conpletely di oper -ate-or radi operrhenat e,
and recoveri ngwoaeedogbel ed protein. —The invention al SEepERuLisas
technetiumor rhenium' radi ol abeling kits for effecting the |abeling
process of the invention, especially for prpducing Tc-99m and rheni um
radi ol abel ed anti bodi es and anti body fragnments, and inproved nethods of
radi oanti body i nBgang and Wbaneey s REeaFraheditgs madsaris hodyediposmnt s

r adi oal abel ed according to the invention. ' Detail ed
Descri ption sugpexgiomow been found that a protein, in particular an
anti body or antibody fragnent, having at |east one sulfhydryl group, and
preferably a pluralitihefrenddngaraching maynCorpELse § deddr 9pdg %p&,al@an
sel.ectively bind_techneti.um.and,rheniumradio al_ions, under mld condi-
tions, to form tmfb%cﬁﬁ?%g‘t ke %ﬁl#?ﬂ?fﬁ/hyg?gﬁp’%"fﬁat are quite stable
in bl ood -and gther bagl Ids LS S h e d. the
conditions i ngt he prg"fsgeén%kvér#e#ﬁ dmglrggi%ér e%%’;f"yc%r?;%g.}s?f %eg,eégﬁg 'F%%nﬁi‘ﬁ%'d S
particularly adagbeshdd®td eERNELALURSY € PRbEALE WS iRE1208 Foshdnse to
surprisingly and unexpectedly shown that Optinmal conditions for”int roé’um ng
each | abel are dréémiantie of the fidigycasane 68t iwsidvntadbyusiPrésagi.he
step of contacting a solution of a protein containing free sulf- hydryl
groups, said sol Brefgrablgo esnt déeasthg te( | Bpidonsgcand htaassfucenn a@re
Tc-99m pertachnet ate, or_ perrhenate jons (using a radioi sotope of rhenium of

therapeutic or | REQVIPLt Y SpreednkRcakionssghuthentatiatedhnet i um or

r heni um r adi g} abel ed ,pr L | ped. Th I re | | mpl e d
practi cal fo?bt he nuc eéir&r?eggi %F%gg%?]%%‘?-may B p(}%%gaeg o éhe radiaan:or
to produce a signal in response to resonance of the

radiator to due to incident acoustic energy, and means may
be provided for comparing the signal generated by the said
further transducer with that of those generated by the said

15 second transducer(s). The comparison means may comprise a
signal receiver and conditioner and signal output means.

RIPTION WIN
The inventioh is diagrammatically illustrated, by way
of example, in the accompanying drawings, in which:-

20 Figure 1 is a diagram showing a distributed-mode
loudspeaker as described and claimed in our co-pending
International application No. (our case P.5711);

Figure 2a is a partial section on the line A-A of
Figure 1;

25 Figure 2b is -an enlarged cross-section through a
distributed mode radiator of the kind shown in Figure 2a
and showing two alternative constructions;

Figure 3 is a perspective diagram of an embodiment of



ci an and technol ogi st. Preferred enbodi nents include applying the nethod
of the invention to produce radio- |ab i i : nti body fragnents
useful for gamma imagi ng and radi oi sot dpdHh8lHAS BEENThe | abel i ng net hod
and kit of the invention may be used td|bi ndRER#AEEBsot opes of technetium
and rheni um t owotdnasespr oteins with the requisite free sulf hyfgﬁénﬁyo?gps.
Proteins which contain free sulfhydryl groups can be | abeled directly.
Those which contain disulfide groups, norngdly Iinked through a cystine
residue, can be treated with a reducing agent to generate the free
sul f hydryl groupsending mathinesattordidg agnehbapiresewt irv@ndiehein if the
di sul fide bond Iinks pol ypeptide chains which are not continuous, or it my
merely result in chaibBi®esadal$ enparpbadidross—seoltiongl vichangeaidetail
conformation of the protein if the disulfide bond joins renote segnents of
a single polypeﬁ?ﬁcﬁﬁgﬂﬁﬁqqlng maeRiRRIQE FdouEBs3tan be introduced into a
pol.ypeptide chain to _rovid r oxi mal roups, Use of Trauf's eagent
(i m nat hi ol ane) for tiﬁiggrﬁu%pégeai geﬁ%?e‘%?je‘fezﬁiéafamhggeg ’é\%‘?’(éjeedof%m‘g

ol i gopept i dess cqpé a;;é]jd]_g,gsg\g%%e ac%r@ent sul f- hydryl groups is

ef £i caci ous. In particdlar,. use” of netallothionein or, preferably, its
C-terninal hexa- peptideref 6agURNtrated engakbei. of "t¥abRabcerlesul ts in
significant inprovenent. Reduction of an antibody or F(ab')[err]
fragment with known di s BESTMODES AH § ; o o- threitol,

cystei ne, nercaptoethanol and thé Iiké, éfceéxaffer a short time, typically
| ess than one hour, R¢EeFIARg BRBigusst lopf Bhe idrANLIDESvi Baere oks BhEWDf r e

| f hydryl b | S, bel i th - ' '
" educt ng agent - ScHUREL RSk ohrudERe kARG Bihe o dn k4o Aasrd bedo g
! agent Such” VA3 1ot dia o
oo 1 eacti vityrner o QU @heh8 RETRR LRI Ehnal dbrtdniighole " ©

parti al (our case P.5711) of even -diite hEPEMCEH OBoRbrTERRg) [ r]
resulting fromenzymatic cl eavage or

5 rectangular frame (1) carrying a resilient suspension {(3)

round its inner periphery which supports a distributed mode

sound radiating panel (2). A transducer (9) e.g as

described in detail with reference to our co-pending

International applications Nos. (our cases P.5683/4/5) of

10 even date herewith, is mounted wholly and exclusively on or

in the panel (2) at a predetermined location defined by

dimensions x and y, the position of which location 1is

calculated as described in our co-pending Internationmal

application No. (our case P.5711) of even date herewith,

15 to launch bending waves into the panel to cause the panel
to resonate to radiate an acoustic output.

The transducer (9) is driven by a signal amplifier

(10), e.g. an audio amplifier, connected to the transducer

by = conductors (28). Amplifier loading and power

20 regquirements can be entirely normal, similar to

conventional cone type speakers, sensitivity being of the

This Sheet Has Been Replaced
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intact antib@dy often result in considerable further cleavage to Fab', and
that even later attenpts to reduce pertechnetate or perrhenate with

stannous ion, in the presence of F(ab')[err], are acconpani ed by disulfide
bond reduction and further cleavage to Fab', resulting in sone.|label being

| ost to the nopgydleesk fragnent. For im proved product i onp&ficskasise [ €r ]
anti body fragnents, substan- tially free of further Fab' cl eavage products, .

it has surprisingly and unexpectedly been fpound that cleavage to
F(ab')[err] fragnments of antibody al ready having free sulf- hydryl groups

t hereon, foll owedrdar |.alfelde1g-wiggdByedtteadnpert exlonet BbRicd Poiditcivalse,
results in highly efficient |labeling of the F(ab')[err] with substantially
no. further cl eadmpbifier-atpad Twpedgape) fer Lar@ply aredesgvedaded hmsarti al
reduction of intact antibody as descri bed above or by introduction of free
sul f hydryl gr oupBOY&# Pantledg azrﬁ"gﬁoéf?ttﬁ g. Whgye cBhf uBaRs brtme H“née’toirvat ed

enzymat i oal |y i k% G BeuBral By ms%, bR Rade e 253 8P ce A s &&P i,
condi ti ons ang '@ofheh@ 0% IBueb8 hOLE" Ehn Suld Tskior c5an! 3l ni hg

bi val ent fragnment. ess I'S neede 99m

i ncor poration thgmev&saﬂyd@@egugha thes!dikdprovBepaReein@naygnt of tin used
for |abeling conpounds with Tc in nost prior art nethods is about 100-200

m crograns per ml i -Figneomso2apeatiekh. atovweuelrialbeyaisel obrbdde-sEodions
bi ndi ng power of the sterically close SH groups and the subnano- gram
quantities of Tctheaugh tthet lavdaneakein(Sl)bel rRHRTR] 1t-o Bbgars Zedéhouse

f h | Sn(l | b f | d.
Reduct i on 15 of {ERtba Hy SERMMUS Son, SHEFRHAA |31 n SeBB8eLol (A ot e
il be aporeg! absthddialy SLAPNONS, |87 SRR ARNCLALER JaRbbal ATl

nmetal, e.g. granu urnf ngs and ont ac
aqueous acid, e.go).HCbuitable materialsa¥k itheUSkiand ¥ naddad 111;&6%15%31 of

SnCl [err], dvantageously in a solution that is also about 0.1 mMMin
In general, it i|Srawirgnt agegus pictmrek firduirg cofi- extruded metal e.gq.
aluminium alloy or plastics; Suitable surround materials
include resilient materials such as foam rubber and foam
15 plastics. Suitable adpesives for the joints (20) include
epoxy, acrylic and cyano-acrylate etc. adhesives.
Figure 2b illustrates, to an enlarged scale, that the
panel (2) is a rigid lightweight panel having a core (22)
e.g. of a rigid plastiecs foam (97) e.g. cross linked
20 polyvinvlchloride or a cellular matrix (98} i.e. a
honeycomb matrix of metal foil, plastics or the like, with
the cells extending transversely to the plane of the panel,
and encleosed by opposed skins (21) e.g. of paper, card,
plastics or metal foil or sheet. Where the sking are of
25 plastics, they may be reinforced with fibres e.g. of
carbon, glass, Kevlar (RTM) or the like in a manner known
per se to increase their modulus.

Envisaged skin layer materials and reinforcements thus



centration of. anti body or antibody fragnment of about 0.01 - 10 ng per nmnl,
preferably about 0.1 - 5 ng/m, of solu- tion, generally in saline,
preferably buffered to a mldly acidic pH of about 4.0-4.5. I n such case,
t he ambunt of stannous ion needed for reduction of a normal inmaging

activity of pewoewbwses ate is about 0.1 - 50 pg/m, preferale
25 [err]g/m, in proportion to the anmount of protein. en Ia%e?lng

the foregoing quantity of antibody or anti b7dy fragnent, the anount of
pertechnetate is generally about 2 - 50 nCi/ng of antibody or anti body

fragment, and thgnblé@e Ofcar®aali Qldss,abasrdy 1 (rTHD, ”NBmeWt
preferred concentrations of protein and stannous ions not ed ove the

anount of pertechranddeets. (fidires iablkgrhbostldys @ weaves, aldwéhb &g ne
of reaction is preferably about 1 - 5 mn. Pertechnetate is generally
obt ai hed from a BBRET merkengdedy maﬁFablaéﬂig\@#@ﬁat okelamine,commdnl yarhouse

f f |1 | . h f

pert eglhgglt: ate ﬁé%%’egﬁégﬁ, plpefic p‘lr:{}ﬁ‘ﬁso hah ff'r%%ﬁwoéﬁmsqqﬂeaﬁ)r%mre
ansnu\ll\gube a;e)p:tr g%ﬁ?ﬁpt He &31 33&5‘5' Eé‘?]loyec(?%fp{i\lggg e“ﬁf&%;{,gsggr ox
generally used apefiréeiplddeicel, aRUEirke z%?n?@ré&& ﬂasﬁﬁldsne’ e@izg and- 9%

("physiological") saline, buffered at a pH of about - preferab

3.5-5.5, nore praéesaRbibeetoaufodls- 5Iﬁixesti§ult'ﬁ.ab|6fbtﬁé efe%trangkude of
e.g., acetate, tartrate, citrate, phosphate and the I|ike.

reduction is normmiﬁ- e¢tmaeld nﬂidmerahhenmplaﬁjsm rsdtspbelthatetgey may
nitrogen, argon or the like. The reaction tenperature is generally
mai ntai ned at abPRtISIH EoFpEhariniectdoy moy mg‘ZBFePH“@ thin Sk‘-‘-‘ﬁés@-’

ooy YT TR Tl entoprrrs o Mo 1
highly stable torord daitiedadnge] ¥othNhn |&ridrBIEHCL %fﬁaltges apd
serum For exanple, it is now possible to consistent abel Tg

the direction of injection, a preferred orxentation for the

good propagation of treble energy from the driving point to

the panel perimeter.

15 Additional such moulding for this and other
thermoplastics allows for the mould tooling to carry
location and registration features such as grooves or rings
for the accurate location of transducer parts e.g. the
motor coil, and the magnet suspension. Additional with

20 some weaker core materials it is calculated that it would
be advantagecus to increase the skin thickness locally e.g.
in an area or annulus up to 150% of the transducer
diameter, to reinforce that area and beneficially couple

. vibration energy into the panel. High frequency response

25 will be improved with the softer foam materials by this

means.

Envisaged core layer materials include fabricated

honeycombs or corrugations of aluminium alloy sheet or



previousiy reduced with a thiol-generating reagent, with from0.5to 5

m crograns of Sn(ll) per mlligramof 1gG in essentially quantitative
yield. CGenerally, at |east about 95% of the |abel renmains bound to protein
after standi ng overnight at 37[err]C in serum Furthernore the

I munor eacti vi tywoefiodebg S protein is hardly reduced after thi $ 39

I ncubation, showing that the conjugates are still conpletely viable imagi ng .
agents out to at |east 24 hours. At these concentrations, no
transchel at or such as phosphonate, tartrate, glucoheptonate or other well
known Sn(11) chelggilgocaorevias (MY, 'N6hd:0 (RERP, {Prafd Bri Bosidd! paPRrs,
Sn(11) conmpounds such as stannous chloride and stannous acetate have been
used successf ul | yané wariousesyoathetin pla@ties fedns) yasmwellaldse expdnded
conventional Sn(ll) salts are also effective. There are only three
essential ‘i ngr edi¥htipamede plagtics ontpuaiyatendaldgueeven saenogels mesaland
the pertechnetate sol ytion, Under. the conditions descri bed hereunder, 100%

of Tc-99m i ncor pdria- Ot i GHLEAPLY | HeHc1deR§itBoy S0P FEBLtaBLE [ FRERreARECEAN
b di | ' h f, . F( ab. t he .labeli difi
Cosul t i n 10008 | HEFessRaBEEFaN Ay oML Rhkn1 0 Kol R bRERG I ehafED
f di ol-abel ed - Fh I 4 | '

of radiol-abel ed h@ufiaetadd dddidd BFﬁé‘ﬂ#ﬁeaBSb@derf% %%lg%%%ne% sﬁi{ggpﬁ% -

i mprovenent set forth herei nabove or producing

obviates this prduremse witholte Jatanbhtosh Betwden reeiol b anii hoghes

and anti body fragnments are suitable for use in scintigraphic inmaging of,

e.g., tunors, infReatosmencesteiinlar coowmpderiadnts knownsundgmthedtadde

i nfarctions, atheroscleroti C%ﬂl, a‘%llje, or normal organs and tissues. Such
i

i magi ng net hods Z3¥ecRPRRRAB iqhe mayt be syhEabigli ¥ i19¢dptor panel

come 1 SRS oI, PR Ly UL LRV LSRR D) S5 BB L1
e neel of CHESES AR, SAEPOEL MIGBLREMED L NSESRERCYS! Y Lo 0"
anti bodi es and ampairiddyléragpurprées, alpeleBgbapIpt einel ity aspelifkusifg
drugs, cyto- kines, enzynes, hornones, imune nodul ators, receptor
contributions from core and skin layers and transitions
between them.
15 Several of the preferred formulations for the panel
employ metal and metal alloy skins, or alternatively a
carbon fibre reinforcement. Both of these, and also
designs with an alloy Aerogel or metal honefcomb core, will
have substantial radio frequency screening properties which
20 should be important in several EMC applications.
Conventional panel or cone type speakers have no inherent
EMC screening capability.
In addition the preferred form of piezo and electro
dynamic  transducers have negligible electromagnetic
25 radiation or stray magnet fields. Conventional speakers
have a large magnetic field, up to 1 metre distant unless

specific compensation counter measures are taken.

Where it is important to maintain the screening in an



proteins and,the |like may al so be | abel ed. Antibodies contain one or nore
di sul fi de bonds which |ink the heavy chains, as well as disulfide bonds
which join light and heavy chains together. The latter disulfide bonds are
normal |y | ess accessible to disulfide reducing agents and the bonds |inking
heavy chains cwosmosesal |y be selective- |y cleaved. The resupdmp@hogios@gment s
retain their imuno- specificity and ability to bind to antigen. It wll be .
under st.ood that reduction of disulfide bondg Iinking the heavy chains of an

i mmunogl obul in nmust be effected with care, Ssince the normally | ess reactive

di sul fide bonds kppkiegtic@ht e2BEtPFRAY 6HahEStYS | cBHCHd ahhde D& eghised
I f reducing conditions are too drastic or the reducing agent is left in

contact with thecéndyobine fpartsooof oran a dpprepriate DINMIce pafdlcedr tae
anti body-SH noieties are quite stable if stored under rigorously
oxygen-free conde}eehsicakkpicondpctivel foamnoresdadlart hntecfaae way | beer

pH, particularly bgég&th 6. |t has been found that rapid -cooling to the
t enper,ature of | P t YRRy S998f MAPRFin%ndi es and. anti body fragnents

i ni | [i f . f | f hydryl ] f
For " orof onged®per + odstas sdskESaRbh (1 b AREH Wh Sl of e BaRB LT R o
sul fhydryl groupge |preteke! i g¥e8siiiad b@ﬁ#ﬁﬁggmp%%éﬂ@esofon&@é ni gxéé?g the

anti body- SH or fragnent-SH species in an a ere of nitrogen a

protection of | okddetienadily eoanchldeirpatively, privrrthert sadmspdgdanhgn 1€
sul f hydryl groups to disulfides. - 10 -
It will also be aprRiked.ocs a-h&s paschesi boendssd dro dits pedplf ingsehested be

radi ol abel ed can_be, anti bodi es which bind to anti gens which include but are
not limted to a?ﬁ’?jg%r%“spr FRcHPIR FXCESSI¥Pat BAVAPERtt uk®r sSishrdeute j ous

i er oot oy ok PR NARSAY o BYOE8 b 65" bO0eg it ine o .
and antibody f r s Wikien-Hab el aided ALl abLY cORRUAPY! QOLAT 7 EBfYentiona
specifically bind to antigens to formimmune conpl exes. The terns 1 nclude
conventional |gQoddppedkelr dn@lVosapdstbf ha¥ebeCOPVENresilient or rigid
polymeric sheet material. Some materials, notably paper
and card, and some cores may be self-damping. Where
15 desired, the damping may be increased in the construction
of the panels by employing resiliently setting, rather than
rigid setting adhesives.
Effective said selective damping inéludes specific
application to the panel including its sheet material of
20 means permanently associated therewith. Edges and corners
can be particularly significant for dominant and less
dispersed low frequency vibration modes of panels hereof.
Edge-wise fixing of damping means can usefully lead to a
. panel with its said sheet material fully framed, though
25 their corners can often be relatively free, say for desired
extension to lower frequency operation., Attachment can be

by adhesive or self-adhesive materials. Other forms of

useful damping, particularly in terms of more subtle



tional enzyne digestion products such as F(ab')[err] fragnments obtained by
pepsin digestion of intact inmunoglobulins, Fab fragnents obtai ned by
papai n di gestion of intact imunoglobulins, conventional nonoval ent Fab'
and |ight- heavy chain fragnents obtained by disulfide bond cl eavage of

F(ab')[err] fro@@mbesand intact antibody, respectively, as ygld 2150
products having substantially simlar properties to such innunod?obdllns

and fragnents. Such similar proteins inchgde antibody subfragnments nade
by further digestion or mani pulation of |arger fragnents, genetic- ally

engi neered anti befif estsrdbgorfnamantshigiisk Srequeheiées dandbei Bg Wiy iofg an
antigen recognition domain which specifically binds to an antigen in a

substantial | y anstbephke feafs oF mgsgescrffiked| toi tharshgedhmateridie adnl y
substantive requirepent for such a protein is that it have two or nore

proxi mal sul f hydPFPaefermiaed efeeciel va; meddpd bocakised; Rasi biorePL said

pertechnetate or_reduced perrhenate radionetal ion, by virtue of partial
reduction or of FHt?oduction of pol yt hi ol noieti es. By "reduced

pertechnate” gr "1 edyepd HEsdshapal Gadks MaaNt ddig 3B CapBla! CGNCH,UM Of

rheniumion formed by stannous 1on“reduction of pertechneate or “perfhenate

and chel ated by diwedtiiodalgr ouhe) - sdind S edebey alfivemt hErhhachat 1 4 egiaged
pertechnetate is in the formof Tc(lIl) and/or Tc:(1V) and/or Tc(V) In such
chel ates, and therongly phase rebaltedd perrihait e fron n the f doondf.

Re(111) and/or Re(l and/ or  Re(V), but higher or |ower oxidation states
and/or multiple QBH§£Q§%§ﬁl¥t§P%§e e hengfdtugédoverrldy summatiion: pé

f the inventjan. Rheni um i s found just bel ow techpetium in th
pertodic tabl e, RIS SRRETUAE SHel IFict POFAT CORFFRUICH: RitaRm

therefore modt HbhunRy! o dtd1BALeoNS! FellilLAAToETEM AN BhEPFhnflng

especi ally the behavi or “of anal ogous conpoun rhentu
conpounds qual i twdvevel yfhdtave &idn | aity t enbechRobhtdgLomgeundypergglar as

reduction and chelation are concerned but their reaction rates are quite
different and t&8prepdmction of the natural space and ambience in the
reproduced sound recordings.
While the radiation from the acoustic panel is largely
15 non-directional, the percentage of phase related
information increases off axis. PFor improved focus for the
phantom stereo image, placement of the speakers, like
pictures, at the usual standing person height, confers the
benefit of a moderate off-axis placement for the normally
20 seated listener optimising the stereo effect. Likewise the
triangular left/right geometry with respect to the listener
provides a further angular component. Good stereo is thus
obtainable.
There is a further advantage for a group of listeners
25 compared with conventional speaker reproduction. The
intrinsically dispersed nature of acoustic panel sound
radiation gives it a sound volume which does not obey the

inverse square law for distance for an equivalent point



dissimlar in certain inportant respects. The radi oi sotope Re-186 is
attractive for therapy and can al so be used for inmaging. It has a half-life
of about 3.7 days, a high LET beta em ssion (1.07 MeV) and a conveni ent
gama emi ssion energy (0.137 MeV). By anal ogy to technetium:- rheniumis
produced from per97/ebe8nat e, and the reduced rheni umions canpbi/ggediRise
specifically to protein. Accordingly, a nethod for Re-186 |abeling of
proteins, wherein the reduced perrhenatgi s bound to sul fhydryl groups
of a protein nolecule such as an anti body, woul d be advantageous. Re-188 is
a gener at or - pr odeoutceet aBansugantiee eintdmyity tfald-baff withedpbtabosit 147
hours and is suitable for inmaging and therapy. The devel opnent of
commer ci al gener BBBRs ¥&fs r kBARUMLEGD citedc UPY erdiNVieT§adctTUALe aA8Wi nthen
preferred scenariQ, carrier free eniym 188 .is added directly to a vi al
cont af ni ng st annSBgs?%‘he‘éﬁcy £QE, °{‘€' §c 8 R‘Wé‘ﬂ'iyum?%%ﬂ‘ Lgreregs kit ei n
which is ready f i n S el = | f ni um
188, at 17 hour s?ﬁﬁgﬁgjéhgpée%}%o %r g%ﬁ?g??%% %%?{]?ecyuﬁé:froﬁgltlgrgmgr Féﬁ?z_:n.or
The proceduresi ssg@ged i eff S mMMiparkd tHecEAPE OfoddleRipekEreM t PR ¢ UPS
Wi th pertechnetate. In contrast to Tc-99m | abel ei ng procedures, perrhenate
does not | abel because the off-centre placed listend? does notddGEfer the
anti bodi es when | ow anobunts of stannous ion reducing agent and short
reactions tinmes @eebleddrreblem cdue  toyproringsty ofo htéenearexinspeaker;
stannous i on, e.g},si_ sfannous tartrate, and | onger reaction tines, thiol-

reduced anti bodi E5TEHY e 8XSPEFLYR | HRASAS Wi Rhl PRRRRSENEXOm thepgearer
j udi ci ous mani pu ' of 111 ons efter than 8Q%rheniu

i ncor por ati ons i%ﬁ%&gn ‘i b%%nggénd btl:ehéac%?ée’!\;/ees(f P PEsPeETPRY h{)n r $OUGRTRS, i s
particul arl y1onpprémngnd Further youaddteard its 17 hour half-life and
potential for radiobiologic damage to the anti body. Labeling procedures are
sinpler than those curlream |is r&Igo reike f advamehige-dSlar adae) abeghbge Sk Much
sinpler than what is currently required for |abeling antibodies with
yttrium 90 and AR-PTm gpeakdtor t viswsl ingattreceiveur esf r goedt | soumt

anti body i nmunor eact. vi t%
quality and requiring only one transducer and no crossover

for a full range sound from each panel diaphragm.
i8 Pigure 3 illustrates a vending machine (108), e.g. a
drinks dispenser incorporating a loudspeaker (81) whereby
the loudspeaker forms part of the front face (109) of the
vending machine. The loudspeaker (81) is arranged to
provide audio information as to the dispensable contents of
20 the machine and/or the manner it is to be operated. The
front (109) of the machine carries the normal coin or the
like freed mechanism (143), product selector panel (137)

and dispenser outlet (142).

The loudspeaker (81) comprises a —rectangular
25 lightweight rigid distributed mode radiator panel (2)
K comprising a cellular core (22) having skin layers (21) on
both faces, the panel being supported around its periphery

on a resilient suspension (3), e.g. of foam rubber. The



Conditions will vary dependi ng upon whether the perrhenate S
substantially carrier-free (e.qg., 1 = duced- Re-188) or
carrier-added (e.g., reactor-produced fpaskBEkT HaBBHEM ter requiring nore
perrhenate for equivalent activity, afd thegjghoepore §tannous ion

reduci ng agent ,weliibgssgh not necessar iyt =r==Thi s 'ﬁ@g@fg@ct
not treated in the prior art. Cenerally, a protein, preferably an
anti body or antibody fragment, containing aplurality of adjacent/ proximal
sul f hydryl groups, will be used in concentra- tions reflecting the
preferred therapysuspehetas i mountadi i sotrepesnqfil ah Erans (T acuypea i
protein that can be | abeled and the definitions of antibodies and anti body

fragment di scl osd®ef orFatdchfRee utPBbeltEngther cmagline al208Y or s uthe
radi ol abel i ng. Label ing wi fh_suhs tjally carrier-free Re-188-
NaReQ[ err], the PEPAFRRA® ?F\,\g%n n@?&f#@]lﬁésﬁfgaﬁgea“f Figrzegcheddd & is
advant ageousl y ek d; Y sul.f- ryl - tajipnin rotein, e.4.,
anti body or fragfr‘r’é%g,gfajfﬂg&%aglelnh %() E:gynl?raei §§*ﬂ-’8f°§b%‘%t cs Qﬁanfﬁ’%t',
preferably 5 may be applied to th 1 23 @esipdd. - 20 mu/m, in
substantially the same s% utions? ang g?\%leer (szabstant?lsaf y the sane

condi ti ons as pertechTied apanelThez predricel asttaans@tcedn(spede s, wnanl | y
about 100 - 10,000 [err]g/m , preferably about 500 - 5,000 pg/m, and
preferably in pr&pBati siescyibrd armpibht ofefexansien. tei npurhe torpguling

amounts of protein,and stannous iaon, it is advantageous to use about 10 -
500 nCi, pref eraBPfreﬁﬁ%ﬁ‘m@g -AP3 CREloBr Noghs{anE | ARL9S cRr $6&3/4/5e Of

Re- 188- per- rhen ai_n in.,proportion to the ampunt. of
protein. The reag%lggnaéﬁéréﬁ%é‘gia%nt@’geé&&gl 3g8b85?ell i) g?) g?]f’i"r"”;ted to
preferably ah@ut cadGsé {t o 2ed pd § a e he agent
rati os and reacti ong tines tﬁatm:/\}e%étra opﬁ%&x?o?gpgggégﬁﬁét%%%m}édbel'ﬂl’h%g
were not effecti mechime perihemtiozporate Ve - vfided signalafehéAdko¥ ted
carrier-added Re-186-NaRed err], the formwhich would normally be produced

froma reactor aRHO4RFehtRRnbeaesserdmessagesb@and aadfOif iter OG- f (ot

excess of Re-185_as carsier, i advant ageousl effected with the
SEOWn) or driving the té%nsduc%r (9).

If desired the device can be made to be proactive by
15 arranging that the distributed mode panel (2} is capable of
use both as a loudspeaker and as a sound receiver or
microphone, as shown in Figure 5.
The panel is driven to resonate and produce an
acoustic output by a transducer (9) of the kind described
20 in our co-pending International application No. of even
date herewith, (our files P.5683/4/5), which in turn is
connected to and driven by an amplifier (10).
The panel also carries a pair of vibration transducers
(63) which may be piezo-electric transducer of the kind
25 shown in Figure 6 which are coupled in parallel to drive a
signal receiver and conditioner (65) connected to an output
(66). Another vibration transducer (63) on the panel (2),

e.g. of the kind shown in Figure 6 is coupled to drive a
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sul f hydryl -cantai ning protein, e.g., antibody or frag- nent, at a protein
concentration of about 1 - 20 ng/m, preferably 10 - 20 ng/m, in
substantially the same solutions and under substantially the sane
conditions as for Re-188-perrhenate. However, because of the |arge anount
of carrier, tHwWo®m0eae8 of stannous ion used is generally abopdr/dnosniyse00
nmg/ M, preferably about 5 - 500 ng/m, and preferably again in proportion
to the anount of protein. Approximtely thassane activity of rhenium

radi oi sotope and about the sane reaction tinmes are used for this isotope.
A short col um pfbteen/eonsdlatosr neld yostit cérom madohke ianyfedbdwndthe
rheniumand after this time it is ready for inmmediate injection, if done in
a properly steriPFi9831l ppFeLEsc PRReCORAITioRAS n{6Ho bFVCRFPVIdE Sigeal

sul f hydryl groups_after. rheni | abeling is .necessary for stabilization.

In a Surprising §ﬁﬁrﬁﬁé&%a@]&e9§%n%ﬂeel{]ecﬁﬁgg-

- 14 - now been sh i L, 0J a e kSHl £
group, e.g., intact %%%%itsegﬁ%gt%%ﬁgﬁgéﬁggfre(}ug?#o%)%ﬁggr%qgglté#n%%@eeand
directly radi gl apghedl Wi h imhefHeuNBdit NEF 2al @rgSta BIDAEI @ Ddc-SE ARNOPSetHN 1O
con- commtantly reduce and bind together the anti body and the rhenium
speci es. The "prkéadew n(R7)pmeoadedeondasdtsdeth )sewhereoinBraas) i whiich
technetium1gG | abelin rocedures gave poor results. Long and/ or severe
reactions are i n%%rﬁ%ﬂ‘g?ﬁpet%at HacreoS utkeseIngl gtler #-Ponb¥f annadEsive
rheni uminj ectibll?ﬁ |, the conce}gtration of upreduced

e. | g_gener
protein, e.g., artiboRP? hgnr BREFILHPY i8R 8COPEF} i TiaANe 1a2PPY L8R L0 Sthe
ot her condition ' uhsit ' h a S Re-.18 Re; 188
| abel i ng of sul ?%%{/gdé%ﬁ‘p%gﬁtg%n% giré_o eslt ng",ﬁ_e@elp %%_te gt)‘jea&bfe)érzoar%%sﬁ? of
stannous ionios Bed.tobRmdt Baar BBl i194EA0e kBsiEeitAG ARELERCERE Spdriel
substantially carrier-free Re-188, the concentration of antibody or.
anti body fragnent2) rta Hauswhubeoding wedwantiageotséypabait 1 - 20 ng/ n
preferably about 10 - 20 rrg:/bm, and the amount of stannous ion is about 500
- 10,000 [err]g/m, phaxser &bey devife 566 - conbbgured r jsyol . thypenverbal

instructions can be given to the vending machine.



t he radj oi sotope .| Loper r hengt-e—i-s—eatti &d Re-186, at the
same concent rBr“HMM %n!ﬁﬂ’ y or ant|| rpdysHEegn®BEERNHE anpunt of stannous
ion is about Ao preferaply apEelAGBD- 500! ng/ m . In
fact, unnodified, unreduced |gG has beesr—takem, inavial with a
stannous reducwsarmi/9a98l success- fully |abeled with perrhenateCT/GBSa82159 tt | e
as 45 mnutes at roomtenperature. No pretinning is used, but per- rhenate
is added directly after the antibody and tdA are m xed. The key is to have
sufficient tin to effect a rapid reductiaqgn._A short separatory col um,
sinpler in ease of operation than a typi IM3di ne- 131 | abel purification,

gives a pure rhepl M 4R CONNGAR1LEA0Y AL KIMELhkising & dEERESYES O

I gG to the conditions” use o - 15 -
impair its i MUNgEefeids’idy PodiRAS Wt b Midpeabsd N d¥ef ObpeFataia Hyand
antigen. It appears that an in situ reduction of protein disulfide groups
by the stannous féf aelesBendethkhamdidleennt epredivet i €6 b EigpEmed,he
necessary conditions for protein-netal conplex formation. The fact that
pert echnet at e 5l alheéss | @Ggnus lvdissSread mexianisnd cautiorisdimg dospersimgs
suggests this as a particularly novel and efficient route for obtaining
rheni um | abel ed ap@i Bodispenping nputhel. nehematanised by a lpudspapker

| abeling is effected jn substanti.al tge same nmanner, as_t chetiu

| abel 1 ng, vi th SPREPEASER candlny HEbRERE, SR AR oA AT 810 8
Oiygelr‘n?“ \che 532&&&&@@%%&% Rl g‘bﬁ? 1 darEHI %2@1%19&;35&0' QECPA&H&%:{ 0
the i nvention show no sign o? t%e reagy;reoxi atron to perrhenate seen by

other workers, i86i¢giddt@ that rhAtatsLsNlcaliBenof +6 AdonateY facile but
al so stable. coupled with this are the facts that nmuch | ess 1gG

mani pul ati on10s 2eeddk vieadingenpekizentacveriiddg td diailie1]88hasachexiilsalll e i n

a convenient generator format (W th a single generator capable of daily use
for a period of inxEBptgdhe spAsdtey £4ims RaVifv2brOLIRLAY Be8R&ncount er ed

with strontium contam nation, naki rheni u r adi ol abel ed 1 gG an
attractive therapeuti %ﬁﬁé%ﬁg maCET%ﬁhgﬁcﬁﬁH&%%thoﬁ a %n?u %tégaiﬁrgduced

by these characterised in that the radiator comprises a stiff

lightweight panel having a cellular core sandwiched between
15 a pair of skins.

4. A vending machine according to claim 3, characterised

in that the panel is surrounded by a frame.

5. A vending machine according to claim 4, characterised

in that the panel is mounted in the frame by means of a
20 resilient suspension.

6. A vending machine according to claim 4 or c¢laim 5,

characterised in that the machine comprises a body and in

that the frame is on or integral with the body.

7. A vending machine according to any preceding claim,
25 characterised by a second transducer coupled to the

radiator to produce a signal in response to resonance of

the radiator due to incident acoustic energy.

8. A vending machine according to claim 6, characterised

e T
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tre aurosehere Tor Al MIMURNlce T st et o1

ﬂAbQﬁ fmunor eact i -
vity during | abeling prdcedur8s, whi ch al ”‘“" BE0H trated. It
must be recognwosdnedest the present approach is quite differmitchdsansdri or
art approaches, due to the sinplicity, effectiveness, efficiency and | ack
of major manipulation in the process as weig as the stability of the

rheni um conjugates. It is again enphasized that the relatively higher
amount of tin a®¥ | 8kgeteashicttiwon saihds second transducers, at spaced -
16 - are not nduci ve to efficient pertechnetate |abeling but are
optimal for perﬁ‘l‘?é’ﬁ&tiensmﬂ’ér% neddake®-tin, fast |abeling conditions
optimal for perechn

k_f h i cul f
about "1 ng of ant]- gt%& %ﬁ ﬁ% T%ﬁ‘;i‘@terrutgga&?“’rca'g ar‘-'te's%rf%%@t%

net hods have .been shown to be verﬁ stabq even when exposed |n solution to

and 5 mn react natf\i"@&é:e%%h Ak &X Rl t &1 aPy
| evel s of Re- 1823:90r Re- 188 abels m)rg%t hgﬁ eorrr? a%’]'r'i%s annous |on is
desirabl e, eS$pednaréypodse rﬁoaeésmwwdf the lafﬁiat%&dtéflﬁfé ik@NihEi@®SnPN the

order of close to an hour are effective. A kit for use in

radi ol abel i ng a2gPustic, eseggy, anndaby- Heams FHabh' ¢dmpadinigr agentigrdl an
intact antibody, with Tc-99 usi n gener at or - produced pertechnetate, would
i ncl ude about ogeﬁera&%ﬂ rﬁj’ g}gﬁ—' f&@@eﬁftmsmmwouytbrtm plﬁo’dyose

f t which I d ti ted th t
it oot ous | oui SAREEAEEE Y el R8N SEbad MRt RBRE TSt bt il nf At o,
a clot, ather osg_ber Oh I erd qgg%acﬁing ylels mg: )g/?nc% ,&I Ss§ﬁar§8gﬁflﬁe€

contains a plurality of ent free su ar oups 50
[err]g per upitidothaef tﬁbaaaﬂ ri gUS mea'ﬂle dBriT}fgi-ti'sEHeEt 3i0hai Neekiivés ©
conbined just prior to use w tﬁsabout 2 - Tc 99%1 pertgc%}n‘éé:’ftate

per ng of anti bat¢ oendittidnedy ahdaghemdl dﬂtpu&nMEanbody/fragnent SH and t he
Sn(11) reducing agent are advantageously conbined in a single solution in a
vial which can be stored, e.g., in a liquid nitrogen bath, or |yophilized,
preferably with added sugar as is well known -in the art, prior to addition
of the pertechnetate.
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A kit for radiol abeling an anti body or anti body fragnment with the Re-188

radi oi sotope of rheniumwould typically include about 1 - 20 ng per unit

dose of an antibody or antibody fragnment, e.g., one which specific- ally
bi nds an antigen associated with a tunor or an infectious |esion, and

whi ch cont ai nsWR%H6981 ity of adjacent free sul fhydryl grouwrI/cEssa21ab0uUt

100 -10,000 [err]g per unit dose of stannous ions; and would be conbi ned

-17- just prior to use with about 10 - 500 nd of substanti- ally
carrier-free Re-188 perrhenate per V ti body or antibody fragnent.
Advant ageousl y, the kit constltuents WO be present in a single vial and
stored or lyophil- ized as noted above until use for | abeling. A kit

for radiol abeling an anti body or antibody fragment with the Re-186
radi oi sot ope of rheniumwould typically include about 1 - 20 ng per unit
dose of an antibody or antibody fragnent, e.g., one which specific- ally

bi nds an antigen associated with a tunor or §h infectious |esion, and which
contains a plurality of adjhcent free sul ghydryl groups; d about 1 -
1,000 ng per unit dose of :hgpnous i ons; “and woul d be coﬁgrned just prior

to.use with about Of_Cari1er-_added Re- it ngy
of anti body or an ibody fragnment. Single vial storage gnd use as algye are
preferred. kit for |abeling unreduced intact antibody w th ¢ijfher

rheniumisotope wguld be simlar to the foregoing, except for the | ajger
anount of stannouf jions generally used to reduce sone,of the disulfide
bonds in the antil{ jpody as well a@ redygjng the perrh¥nate. €
proteins in such ts are advantagsQuslly frozen or lyophilized, in gtigerile
contai.ners, and ufjder an inert gas a‘= spher e, advant ageously cool ed ?nd
stored in a liquifg |nitrogen bath a g1y thawed just prior to use.jfThe
kits are conveni efltil y suppl enent ed jw t \\(rlle vials of buffers, salﬂne
syringes, filyers coI Ans and thellike auX\liaries to facilitate
preparation o i abl e preparatijons readWfor use by the cliniciarjor
tech- nol ogi st.
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Variations and nodifications of these kits will be readily apparent to the
ordinary skilled artisan, as a function of the individual needs of the
patient or treat- nent reginen, as well as of variations in the formin
whi ch t he radi oi sotopes nmay be provided or nmay becone
avai l abl e. wWOooTI08698i | | al so be apparent to one of ordi nargcséadshziss hat
t he radi ol abel ed proteins, especially antibodies and antibody fragnents,
prepared according to the method of the invention, will be suitable, and
in fact particularly convenient and ef? cious, in nethods of
non-invasive scintigraphic imging and r radi oanti body therapy of
tunors and | esi ons. In particular, in a nethod of inmaging a tunor, an
i nfectious | esion, a nyocardial infarction, a clot, atherosclerotic.
pl aque, or a nornmal organ or tissue, wherein an antibody or antibody
fragmént which specifically binds to an antigen produced by or associ ated
with said tunor, infectious |esion, nyocardial infarctiogzj cl ot
at herqsclerotic ﬁlaque, ﬁr nok mal gan 6ji)ssue, and rakli ol abeled with a
pharmaceutical | y?i 2 adi 2 capabl f e ZJruﬂ }detection i's
parenter- al |y ed |1 ‘ a_SU
time for the r
for non-target
r adi ol abel ed
I magi Nng camer ge— - i =t 2 %
anti body or antlbody fragnent a Tc- 99n} | abel ed antlbwgg or antlbody
fragnent made according to the netho Eg present i nvention.

r

Mor eover, in a method of radloantlbo a patient suffering

froma tunDr or an infectious |esion, ein an anti body or anti body
fragnment which specific- ally blnds to an antigen produced by or
associated with a tunor or an infectious |esion, and radiol abeled with a
therapeutically effective radi oi sotope, is parenterally injected into a

human patient suffering from such tunor or infectious lesion, it wll
represent an inprovenent to use as the radiol abel ed anti body or anti body
fragnent a
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rheni umr adi ol abel ed anti body or anti body fragnment nade

nmet hod of the present
19 -
el aboration, it
precedi ng descWOB7/89698n,
extent.

construed as nerely illustrative,
t he di sclosure in any way what soever.
tenperatures are set forth uncorrected 1°n degrees Cel sius;
a solution of 5 ng of purified nonocl onal

reduction In a typi

i nventi on,
from pre-reduced or unreduced anti body.
is believed that one skilled in the art can,

ei t her

utilize the present

cal r

un,

and not

according to the

Wt hout further

usi ng the

i nvention to itectchdsesise

The followi ng preferred specific enbodi nents are,
limtative of the remai nder
In the foll ow ng exanpl es,

to be .
of
al |

t herefore,

Ant i body

anti-CEA 1gG (anti body which specifically binds to carcinoenbryonic

antigen, a marker associated with colorectal cancer) in 1 m of
phosphat e- buf fered sal i ne_(PRS)—at+—a—pH20] ust ed{mmE. 2-6.6, is nade 30-50
mllinolar in 2-mercaptogthanol . After s andi ng roomtenperature for
30-407m nut es, t he Saerl s purifipd ol—ah—a ry| | de colum with
deoxygenat ed acetate as buf{fgr € T eqdTe W%G utionjis concentrated to
1-2 mg/mM on Centricon and |8l anal yzed {{ gr qups per |1gG by the El |l man
reaction. It is stgred stefille filtejed—at¢err]iC for ¢onveni ence or
frozen for greater fabklit‘ f the SH| $,
EXAMPLE 2 Tc-99m Radi ol abelji n I rggoi cal |run, a sol ution
contai ning 125 nanograns joff [Si(I11) is @@ M{t h fg sol utiion contai ni ng
| =1
8. |==¢3
) =
! L
~ '\, —— [ K
E = o 137
]
= = 5
~142 —108
§
108 | U
Fig.3
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Fig. 4
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3.6 x I0[ere] noles of nonoclonal anti-CEA wth free sulfhydryl groups,
prepared according to Exanple 1 and having 1.2 SH per 1gG by the Ell man
reaction, giving a - 20 - 2.9:1 ratio of
Sn(ll) to 1gG Addition of 2 nC of technetium99m as pertechnetate in
saline, foll oAH¥PHhcubation for 5 minutes at room tenper FCTCBss/GINES a
100% i ncor poration of technetiuminto the protein as neasured by HPLC and

| ess than 1% pertechnetate remaining by ITLCin two different elution
buffers. Inmmnoreac- tivity is >98@6w2§W measured on a CEA col um. The
solution of |abeled antibody, can be us éurectly for in vivo injection.
EXAMPLE 3 Re-186 Radi ol abel ijng In a typical run, a solution

contai ning 880 mcrograns off Sn(Il1) is mxed with a solution containing 1
ng of nonoclonal anti-CEA intact antibody. Addition of 18.9 x 10[err] nol
rheni m 186, with an activitly of 9 million cpm as perrherfate_in saline,
fol l owed by incubation for hour at roomtenperature, gi\e s 33 75%
|ncorporat|on of rhenjioR
to air oxidation and

.@.“E£|V|ty i's By gh when npusureq on a CEA

col umm. The sol uti oh can be uSET~dLT

EXAMPLE 4 Re-188 Radi pl abel i ng 63 g of antl-CEA
Fab' - SH (SH generat ed| by reduct gon of F(ab') - VB nmer capt o-
et hanol or dithiophretitol), is placed in an argon atnn-‘ T oget her
with 1 m of 100 50 nM acetate buffer and an Sn ) species
cont ai ni ng about W23 ). 20- 2000 [err]l of a perrhepate

sol ution, dependi ol ation, equivalent to_up to aﬁaut 1 x 10[err]
mol rheniumis adgiled. {After m xing, the reaction is inffl to 6
hours wi th rheni umingorporations

63

bk

65 66

Fig.5
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of 60 to 100% seen. The solution of |abeled antibody fragnent can be used
directly for in vivo injection. - 21 -

In order to confirmthe | abeling efficiency, a sanple of the | abeled
protein is imrediately applied to an acrylam de colum and eluted with

ei ther acet at eWO0980r saline. The | abel ed protein el utes rgmdBIEhASYOI d
vol unme (approx. 5 m) and is shown to be 100% protein-bound rheniumby ITLC.
in saline. The conjugates can be equally well purified by a quick run
through a mini-colum using a syringe bfifel, again to give a 100% protein
bound | abel . The | abel ed fragnment /passes through filters with as | ow
as 0.05 mcron pore size, showing |ack of aggregate. In all colum
procedures and filtrations, essentially 100% recovery of

radi oactivity IS obt ai ned. Chronmat ography on HPLC and | TLC shows the
radi odctivity eluting/mgrating with the protein fraction.

EXAMPLE 5 F(ab')[err]-SH Production (a) Partial reduction of intact

anti bedy A solution of intact anti-lynphonma IgG 2A antibody in tris
buffer (0.1M pH 8.7) between 10 and 20 ng/m is nade 25 mllinolar in
L-cysteine. After 10 mnutes at 4[err]Cit is purified by size-exclusion
chromat ography in 50nM acetate, pH 4.5, and the conbined protein fractions
concentrated to 10 ng/[err]l. Analysis by the ElIlnman reaction shows
approximately 3.5 SH groups per nole of 1gG Reduction can be effected by
ot her thiol reducing agents, e.g., dithiothreitol (DTT), 2-nmercaptoethanol
(2- ME), netallothionein C-term nal hexpeptide (MCTP), and the like. (b)
Enzymati c di gestion Di gestion of a sanple of partially reduced anti -

| ynphoma anti body, @®duced aco6rding 1o part (a) apove, 15 peTTored by
adj ustment of the pH to 4.0 wth aljﬁtle citric acid solution ( A and
Nl i Yale At ifon of

SUBSTITUTE SHEET (RULE 26)



- 22 - for 3-4 hour<Zat 37[err]C. The course of the rer Rf
by size-exclusion HPLC and when all the intact 1gG has di
reactiqn is stopped by cooling to 4[err]C raising the p

found ident i @aine 1pfharcht setroesneenéx@itomn mﬁhmE{nabal[ﬁég b

is found to be one peak on HPLC with no evi dence of nonoval ent Fab Iti S
stored in a Inaguiadax tgaogdn ibatdesponee to aadebéabeldainginput within a
EXAMPLE 6 Technetium 99m | abel i ng In a typical run, 1 ng of partially

reduced anti WArkisgofer sLsn oy eranjd Sr pshedlevdsneabedi ng to Exanple 5, is
pl aced in an argon atnosphere together with 1 nl of 10-100 mMtartrate + 50
mM acet at e buf fer U ah 01713 spé&i esUNERERSM: ng HEEMATEID [ P TFEM
Sn(ll). 20 2000 [ers\}%jﬁ of a pertechnetate sol ution, de end| on .

concent r atS oftt é”nt"et“éhd‘ﬁ 3 CabBEL CAMRIY B RY rﬁ Rétiishes s
added. After onI\éa out. 5 m nutes,. subst ntlaII 100% of L%he t echnefium

| abel is boufff t rtofb?é’ G ab®) PErrdifR t, “\?Ae CRBEIEET i d193P %o ¥t her
fragnent ati on to Fab' rog %abel ed f.r %ment pasges L thro gh fllters

with as | ow &S l(fcdi')mrﬁ CF%% ore §rzé; (;cvl\“ncng Iack of agBrega M5 |

col um procedyr | t ssepti all 9 v

radi oacti vi tytelltgl%orlailt al r#ed 3 ?g%értl% g?apﬁy %n:h%g tIel1éI/_C sﬂows tahe
radi oactiVvity Rfladdd{dp grating with the protein fractl on. Label ed
fragnent is highly resistant to reoxidation in either acetate buffer or
sal i ne when exposed to the at npspdwgsudmorupMveNtZoRours.  Thus, a
techneti um radi ol abel ed product can be ready for injection within a few
m nutes W th m ni madbddabemaiorysf hetnsll pagsent invention use members of

nature, structure and configuration achievable generally
and/or specifically by implementing teachings of our co-
pending PCT publication No. W097/09842 of even date
15 herewith. Such members thus have capability to sustain and
propagate input vibrational energy by bending waves in
operative area(s) extending transversely of thickness often
but not necessarily to edges of the member(s); are
configured with or without anisotropy of bending stiffness
20 to have resonant mode vibration components distributed over
said area(s) beneficially for acoustic coupling with
ambient air; and have predetermined preferential locations
or sites within said area for transducer means,
particularly operationally active or moving part(s) thereof
25 effective in relation to acoustic vibrational activity in
said area(s) and signals, usually electrical, corresponding
to acoustic content of such vibrational activity. Uses are

envisaged in co-pending International publication No.




- 23 = ‘ EXAMPLE 7 Rheni um 188 | abe
typical run, 1 ng of partially reduced anti- |ynphoma F(abj) err%-SH
produced according to Exanple 5, is placed in an argon at mpsphér U&Hb&@ﬁe
with 1 m of 10-100 mMMtartrate + 50 nmM acetate buffer and}ap_Sn(l1)
speci es containing about 120 pg of Sn(ll). 20-2000 [err]|l pf a perrhenate
sol ution, depending on concentration, equd- valent to up te—about-1.x
10[er] mol rheniumis added. After mxing, the |label may be |left 1 to 18
hours with rH&D9 UAOPBEDr foratsushs méwbery Gas oPL60iRt 0" DEBFEERN. appystic
resultant solution can be used as is for injection into a patient. . In
order to eval devitceadiothdt: itignstucereRepnSt heuthmt &P5 FayFEReTALion

i mredi ately applied to an acryl am de colu and elu%ed ith,either gcetate
buffer or sal PRefOFhBCPUBELEdT bt bEEFATePHL ESTWAERYE éc9gﬁﬁ vOPaa “Cappfr ox.

5 mM) and is shown to be 100% protein boynd.r.heni um by J.TLC | | Lng,. The
conj ugat es caﬁpﬁﬁee‘aﬁa?‘??/mi/ve“?rf&)p?ﬁ i2F fi%d lé’equiacﬁ?l%l}:r%ct f}d‘re(\)’&é:ﬁse%aquh

m ni - col u usin syrin arrel in_t ive % el u

Tanel o8 SratpRndEt R8B08 s A oo B ket LR CEBRBRIE |
pore size, shgui a gbgg c geddr @3 tand nput
filtrations, gé%g%%%aﬁkyg§gggbFgcg%gﬁibg?ﬁkgéigg%??i??% IS obtained?

Chr omat ogr aphy; gRa ELG Anfle! Hdn i t b radicoagbuviily ¢ ulinngédwtlr alsi ng
with the protein fraction. Labeled fragnents are highly resistant to

reoxi dation ifjerbprbnasetaicd bakpesedr toaldditmnanes exposedvéntede into

at nosphere for up to 72 hours. Thus, a rhenium | abel ed product can be ready
for injec- tieshartbignal§ew hours at nost, with mninal |aboratory
handl i ng.

| REPLACEMENT SHEET)

10 This invention is particularly concerned with vending
machines incorporating active acoustic devices e.g. in the
form of 1loudspeakers for the purpose of providing
information concerning the manner of operation of the
machine or its contents. The term ‘vending machine’ 1is

15 intended to encompass not only food and drink and the like
dispensers but also ticket dispensers, automated Bank
telling machines, cash dispensers, and the like.

Members as above are herein called distributed mode
radiators and are intended to be characterised as in the

20 above PCT application and/or otherwise as specifically
provided herein.

The invention is a vending machine of the Xkind
comprising a store of articles or product to be dispensed,
user operated means for selecting the article or product to

25 Dbe dispensed, means, e.g. a coin—-freed mechanism,
authorising dispensing, a dispensing outlet and a
loudspeaker, characterised in that the loudspeaker

comprises a member having capability to sustain and




- 24 - : EXAMPLE 8 F(ab')[err]-MCTP- SH Productyi
Ant i body- MCTP conj ugat e Mouse |iver metallothionein-1|f

(56-61), 6.2 mg (1 x 10[err] nol) (Signa Chen cal Conpany)
495 [err]l or phosphate buffer, pH 4.4, and treated with 14
191 nmg/ M solution of 1-ethyl-3(3-dinethyl- am nopropyl)-cd
phosphate buffer, pH 4.4. Care is taken tq ensure a final i

!

between 4.0 and 4.5 and the reaction is perfornmed at 4[err]

| AGEMENT SHEET

[N
I
r

di ssol ved in
e2r1 10651998

podi i m de in

eact1 on pH

C

The

reaction progaefffadote 1bnpuf. vibratidnaanthbogy byl herdimpfwares - CEAT QG
concentrated to 10-15 ng/m in deoxygenated tris buffer, pH 8.7, is cooled
to 4[err] and da=at ednwi t logdwataotd vadssh MOARtdwtind nivansecrgeldf eref. The
reaction mxture is then imediately applied to an acryl am de col um and
the 1gG fractimickmé$ect bd byaee ut¥esendnth dwseygeiRradiondi GATECREALS/
saline buffer 50/150 mM pH 4.5. Analysis by the El | man reactiogn shows
about 5-6 SHd&rvupsbweedanevesdy. sadl)  atEnARARS ¢ WhestTHh 28 %€

ti body- MCTP ' te is f ted usi ' I t I
S(b) . Tife Rt FORTbReacRE o EZRDEL 2y JACBPLORScOE BT bSO EPLE Shtunon

th ti 1 Xt h f ted t b 90% F I
C LRt o T 45 e R 5o, ShRLS OB A

appr oxi mat el YP4®hr i

preparative Siss excl sl OB LRLG USG9 an dastalgenbul (ot o

Purified F( ractions“are co

n
P cegyted
%H éa?d
ected, conbi ned and an

appropriate afpulf; 8f o SLINNAUS,d 0f, SOL HELPE 3HECthemplRe toelsNti SOLYLI ONS

are stored frozen, preferably in a liquid nitrogen bath.

- 25 - resonate forming afXAMBLEt9cRadiaalae! iviich provides an
F(ab)[err]-MCTP produced according to Exanple 8 can be radiol abeled with

Tc-99m angy r agh 9h 501 OP8& tphitr MBRNUFPesonating. The radiator may form a

visual display means. The radiator may comprise a stiff

lightweight panel having a cellular core sandwiched between

a pair of skins. The panel may be surrounded by a frame.

The radiator may be mounted in the frame by means of a

15 resilient suspension. The vending machine may comprise a

body and the frame may be on or. integral with the body. A

second transducer may be coupled to the radiator to produce

a signal in response to resonance of the radiator due to

incident acoustic energy. At least two said second

20 transducers may be provided, at spaced locations on the

radiator. A further transducer may be provided on the

radiator to produce a signal in response to resonance of

the radiator to due to incident acoustic energy,

and means

may be provided for comparing the signal generated by the

25 said further transducer with that of those generated by the

said second transducer(s). The comparison means may

comprise a signal receiver and conditioner and signal

output means,




in the sane fashion and by the sane procedures as set for

and 7 above for F(ab')[err]-SH, with appropriate adj ustrreﬁEPCAW Eﬁéﬁ "
that the fragnment/ netall othi onein conjugate generally coptqins nore fre
thiol groups per fragnent nolecule than the partially redjyicedp figs1398
anti body produced according to the procedure of Exanple 5 It is
conveniet to use the single-vial preparatiagn according to|Exampte8(0);
containing both the F(ab')[err]- MCTP and Sn(Il), gently thawed and warned
to roomtenperature. AdditiBRIEF DRSCRIATIENaDE DRAMANGSe and reaction for
about 5 m nutes produces a solution of substantially 100% | abel ed
F(ab')[err] ready flove iimvenkdonnjiecisgramuaiticahlnfiplusteated, by s@y ne
and reaction for 1-18 hours produces a solution of 60-100% | abel ed
F(ab')[err] r@édﬁa@rpl.% Wiy dhienjpseorpanying drawisgss belveiel:to be the

only sinple and hl% y efficient nmethod now avail abl e for praqducing
Tc-1 abel ed ®and Re- IFai581%&d ént%%odw @%%%IﬁTeﬁ?Tme%bnﬁntéﬁﬁﬁﬁ%PHQﬁﬁ = by

Tc-Fab' and iﬁFaﬁf%ﬁﬁfThe fore 0|n (%es are rer lustratiye and
o f CERCT e CéF%E‘S e by obfe SR
QErF[OPﬁ Yﬁ;l§r%1£%§¥¥gh Igg%g%gbpkhg aﬁg ? ggergof Sccordlng toythe

invention to various usag es an con i ons mn eparting fromthe scope
and spirit of the igy a t i ti i
defined by the appené‘ﬂt}t cl ai rrréS 3 aﬂ_%et%e %%(?lﬁp agl(;)lf ée}gewm/ %ntAgJAt hczfr eof .
26 The cl ai ny;id@fdening the invention are as foll ows: : A et hod
for radiol abeling a protein with the Tc-99m radi oi sotope of technetlum
conpri singot he stews gfreconbactid Ngna 601 afdan @frod spis@icdiidbnCoBhabliyAg &
plurality of adjacent free sulfhydryl groups with stannous ions, and then
wth Tc-99m daditopénttedchneidd e;adintidre @bseneek bhd ashvansdhelFatgure t 2
anount of stannous ion being in slight excess over that required to
substanti al | yacdmsihemeing rtedued tszind tizdi opestechheonse but not sufficient
to precipitate fromsaid solution, and recovering radi ol abel ed protein.

2. The net hod off’lélua‘em31lS\MﬁePéFﬁPQQtHV?Jr@I@]mmsoﬁrﬁfarﬁmhﬁﬁjly“@?t of
anti body fragnent. 3. The nmethod of claim1l, wherein said protein
is albumn, a drug, a cytokine, an enzynme, a hornone, an inmune nodul at or
or a receptor protein. 4, The nethod of claim 2, wherein said
free sul fhydryl groups are produced by partial reduction of whole

i mmunogl obulin or an F(ab')2 fragnment thereof with a thiol




T LAGVEIVIEIV] OTTELT )
reagent . - 5. The met hod of claim2, wherein said flrge sul f hydryl
groups are produced by thiol reduction and cl eavage of an H(db'd % B67iB8%y
fragnent. to an Fab' fragnent. 6. The met hod of cljaijm 2, wherein

said anti body or antibody fragnent specifically binds a tunor mnarker.

7. The method of claim2, wherein said gntibody or antilkady fragnent

specifically binds an antigen associated with an infectious |esion,

m croor gani sm vpadasyt eachyaeandtakai g af i1, prd Ant atRAIARSYLroti c

pl aque, or normal organ or tissue. 8. The nethod of claim 2,
wherei n the concentFaghos ¢fiard igaody adr caos sboekyt f sgmentew mfsai desghuti on
is about 0.01 - 10 ng/m, and the anount of stannous ion is about 0.1 - 50
[err]g/m . of the venFhagnwehbinefoL|Rignid 3sherein the concentration of
anti body or antibody fragment in said solution is about 0.1 - 5 ng/nl, and
t he anount of stanngﬁguifénﬁ dsaPopergpsctipg fiagrghndf a modified foFhe
nmet hod of claim.8, wherein the anount of pertechnetate is about 2 - 50
nGi/mg of antiB5dYeBAIAAI PREAY Pr a@P®nt, and the time of reaction is about
0.1 - 10 mn. hod of claim 10, wherein the anmount of

C11. The. ne
pertechnetate is abgh?uﬁe-GSbfW)gﬁ@?e%rﬁf‘q_ R IFaNeAdGeen i s about 1-

S5 min. 12 A Biodohat GAdl a)ahel .
radi oi sot ope of rheniu olution of a

t ei t ai ni i t . ad] f . i t h
D onrons ona! "Lng ReBukE fhy (Vo B AR e IWhEC a3 Ul UGl VERGERLRS Mholn

—

e, e ano

being i n excesg puaeltfan a®idGhbdkersulstants akhy ol &l 'rt?ecli‘gﬁnéa' d
radi operrhenate, and recovering radiol abel ed proteiln. 13, e

met hod of cl ai méﬁne&\hehebﬂrsaidiéi&@ti@gn Tint e a1 0nAQ o1 10U 1R .
fragment. 14. The met hod of claim 12, wherein'said protein is

al bumin, a drugo9a/Ccysoki 6L, eaBneaaYsEhe AeWDERNOESMp A i AGTUNEr SBE4th@h DA OF a
receptor protein. 27

15. The net hbdamé c¢lLai mak3yiwigeraei neshl derit esuspehbyohyl(39r apmar ets
produced by partial reduction of whole inmunoglobulin or an F(ab')[err]
fragment ther eb#n&¥ t Regiprheol mddgdntsupports 46distThbunethoddrf sdamdn 13,
wherein said free sul fhydryl groups are produced- by thiol reduction and

cl eavage of ant&{EBEINT PrIDodiR )+ agnémens6uarrF4B) eragaendescribed .
The net hod of cfl aim 13, wherein said antibody or antibody fragnent
specifically Biath iddy AefREPRce to opgy corpenfipBodlBEeErat hensl

wherein said i body, or tib f nt _specifically binds an antigen
associ ated w taﬂ}%lglcf hr et i%goﬁs: P’gé%hgg’%cr@gfé)ﬁ% Hé?géptgé,ssﬁgc%‘f%ﬁ‘ al

i nfarctiongcl erofi r,.nornpl_organ or, tissue. .

19. Thenlrr%t h%%:lteo?;égzle%‘?m ’3,1%%?%%%&110?%&? oa}ngteoxpcelg‘}sr%“t%é’ on or in
radi operr henaty,d S t anyi al aryigks , 188, co ti of
anti body or anti bog?ﬂ%?agr(rgbnt élwn (séai k%% %‘%lﬁgln@qs gg)ggttq%n- @gle%%éﬂ ,&gnd

the amount of Gir@lUsd OR ish@but thR0 podLr 000 ber W/ dH - 1ocation?Ys
The method of claim 19, wherein the concentration of antibo y or anti body

fragment in saiadadlattddnass daeutibdd -i0cwB/ Fo-pandihge Biumiafonal
stannous ion is about 500 - 5,000 [err]g/m.
publication No. WO97/09842 of even date herewith, to launch
15 Dbending waves into the panel to cause the panel to resonate
to radiate an acoustic output.
The transducer (9) is driven by a signal amplifier
(10), e.g. an audio amplifier, connected to the transducer
by conductors (28). Amplifier loading and ©power
20 requirements can be entirely normal, similar to
conventional cone type speakers, sensitivity being of the
s
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21. -The net hod of clal?
- 500 nCi, and the tine lf

met hod of claim 21, vvherelﬂ of perrhenate is abdut] 50 - 250 nCi
and the tine of reaction ilH8 n- 2 hr. 23. e PeTHees o
claim 13, wherein the radio isotope in the,radioperrhenatelig carrier-add
Re- 186, the concentration of antibody or antl body fragnent fir T
is about 1 - ZQu oHsiocind st heua®BHNi n0f SIS acuitda Q0
mg/ m . W The met hod of claim 23, V\herelldr#)?ﬁgﬁlgo centratron of
anti body or antunl@odyrbnagrfaﬁe i n198hd sol gheomdshahout 138y : 207RELM wheand

t he anbunt of stannous ion is about 5 - 500 ng/m . 55. The net hod
of claim 23, wieneispekeranounsf ofhpekihanatecirsbabodh ¥9qurs80 1M@na and

the tine of reaction is about 1 mn - 4 hr. 26. The net hod of
cl ai m 25, wher ¥Fisuehe iafouma tafonpeer. genaneths &bout o60gra@bil- 1Gind arecktt, he
time of reaction is about 15 mn - 2 hr. 27. A met hod f or

radi ol abel i Ry &AY MadPrdArdbdgy the Penelati2)2asndelddgdfragment with a
radi oi sotope of rheni um conprising the steps of contacting a solution of
an intact antibody dPCaPaECdh' §2) aPRTHbE§ Rr AGABSHVEBAt 4Phi ng-at Iofadtheone

di sul fide group . w.th stannous |ons nd then wth radi operrhenate t he
anount of stanﬁéag |oa85‘éfﬁ edn e‘5’<’c€}§ o‘?f’eé]eried%ﬁe red@ire®¥ o sqﬂageamna ly

ororern. oS B YT B oy B9 PR APeAF QR pas.

ti body f |
gg I body rag”ﬁ@%gg@g&?%gg? %¥ep Bg% ah& %gﬁﬁrégére%%t? (R?Q%l can %ﬁﬁy

fragment speci bhgabwdblﬂwscams@naltg% aASSQo AL£dp i b!eoa{}cé ”BﬁCta!c%Sstlc

30. The met hod of claim 27, wherein the radi ol sotope In
radi oper r henat euicpusubstraat lm%'dh)ﬁ. reakfiar -fi@spdrerds8&nd %qﬁq&%ntgﬁgtdaqn of
anti body or antibody fragnent in said solution is about 1 - 20 ng/m", and

the amount of stasmausri @b ipyodheet t3R0 meckh LAY [IIdaed ana ampll%ler
The nethod of claim 30, wherein the concentration of antibody or antibody

fragment in samdasel (hponshewabofibrl@riv28gmyhel tranddtber appunt of
stannous ion is about 500 - 5,000 [err]g/m. 32. The net hod of
claim 29, wherein thé dmsinedothpededrat eains babowdel o Y0P roBictized byhe
time of reaction is about 1 min - 4 hr. 33. The met hod of claim
32, wherei i‘15th%réﬁﬁﬁhf@o?h?ﬁér?%rﬁaitséilﬂéo‘bkﬁﬂmm@@ papgd () ,ismednadidet ofie of
reaction i s about ig)( ' The method of claim 27,

wherei n the radfdi tcrjpb aFn "’lhéoﬁlélﬁpﬁﬁ&elrheﬁﬁ%ﬁealss 2 arsoUeA. JERIRRA YR 186,

t he concentratl on_of ant body or anti bgi‘é‘ﬁfra ment in said solution is

about 1 - m}(r:ﬁmp ﬁﬁethﬁsaﬁ%ﬂm’ of hBus-ion is about 5 - 1,000
ng/ m . ? d oJ (a%l Jo,34 vvhg(ragbn %he concentrati on_of
anti body or antl body a‘gﬁ i s&'d 'S8 utPontPECEBSTL A - OGP 2 and

t he amount of oyt / t hod
of claim 34, \/\/ﬁ%@g?ﬁy§hgﬁ)gﬂ%ﬁntﬁp Eggpﬁgﬁgtgénqsgmaboutthfoklﬁgog r?'g}?bgﬁ

the time oforemgti opuis aboUbeddmd - fhigrnatlonal:3z?ubi£Q%tQ%ﬁh0dN8E
cl aim 36, wherein the anount of perrhenate is about
W097/09859, W097/09861, WO097/09858 of even date herewith,
which in turn is connected to and driven by an amplifier
(10).
The panel also carries a pair of vibration transducers
25 (63) which may be piezo-electric transducer of the kind
shown in Figure 6 which are coupled in parallel to drive a

signal receiver and conditioner (65) connected to an output

(66) . Another vibration transducer (63) on the panel (2},
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250 nCi, .and the tine of reaction is about 15 min - 2 hr. <38—n_a

nmet hod of imaging a tunor, an infectious |esion, a nyocard BEPL‘HEHWENT@HEH

clot, atherosclerotic plaque, or a normal organ or tissue,|{whéererm am

anti body or antibody fragnent which specifically binds to hn}aati @Zﬁ
gyio d?3§ﬁ

produced by or associated with said tunor, infectious |esipn
infarction, clot, atherosclerotic plaque,l®r normal organaEr-—t—hss-ue.,_and_

radi ol abel ed with a pharnaceutically inert_radioi sotope capabl e of external
detection, is parenterally injected inteL&I¥3nan patient amd~after—a
sufficient ti for i.d.radi ol abel e ti oy .anti body. fragnent to

| ocal i ze and ;Eg'r n(%\n%%tngrlélgtm ggﬁﬁ?o&h@ﬂt @l%gl%éﬁr{u? CUPRE % iq SLgte
accretion of i ihal.ahel i Ol i y t_.are detected
by an exter nal%q] %@?é%gaggrggoﬁéet ibér%rjg?bgvgrlrgﬁ%hgggf e‘ifl%gg&rr'eﬂc:el?aglaef\aolmaebaé}sed
anti body or antig30dyf : 1 - I I { [3. i

f ragnent nadeqtalcﬁr gioégggg?ﬁéh%eﬁ%ga%@&%?% ggoé‘m:tb@@gbgé') dll%ﬁ) élbs%e%%/'hod
of radi oantg ba@ardderapy)of a.patientcosutertay hé @M MM Yh3 sing

i nfectious | esion, wherein an anti body or antibody fragnent which
specifical |y ldingensdnd) ant igepensofgcedtbytor(iassocimd ed Widulaspdaxay or
an infectious |lesion, and radiol abeled with a therapeutically effective

r adi oi sot ope, (i8d)parem eacteniserd echedhatit dche hlwmhs pedkent conpteseng o rom
said tunmor or infectious |esion, the inprovement wherein

29 sai d radi oMeFdead (Znt hpvdY9 orarahi liddy tor agabaini and prupsgathe input

radi ol abel ed anti body or anti body fragnment nmade according to the method of
cl ai m13. vibragional, gngggKodPvf id4nt WBYEY t her adly dfeas thatonent
suffering ., froma tunor or an infectious |esion, wherein an anti body or
anti body flagiERE e 2LFac PKLERR )Y bEFRRS YX SAE Bt ddH Sosdsc &0 %’@V@r
associated wth a tunor qr an infectious |esion, and. radi ol abeled wth a
t her apeut i cal Irfsé)fnfélg?fn@ger\égt?ﬁ?%bcfrbﬁé’,mpio?eﬁgrseﬂf E‘Eﬁ?‘ﬁ‘g}t?‘gj %‘6‘?%&"’1’%( ¢t

human pati ent f.heri fr ai umpr _or infectious lesion, the .

i mpr ovenent V\/rllgrgesittn sd;fqad r%%gl%l a%ré ed anti b&ay S%eﬁﬁ‘tlflsgdypfrlegﬁﬁgﬁttliaé a

r heni um r adi ol nti.bo hhady. f+ag i t g the

met hod of cl ail%‘&%'%c?‘én% &P g%FQE %%?ﬁods%lof %?%éu?l%%g %&%%@% gr?t)i body

fragnent radi pbabel ediyd t hnde199m ar & faadisRiceot onﬁomté$en&ym1§0gamiasi ng
a

the steps of: (a) partially reducing an intact antibody wit

reduci ng agenextonseheayi ngh disid f ndRALEEOURS. ond) 3R Mt 1s8ifighentort O
generate a plurality of proximal free sulfhydryl groups but insufficient to
cl eave or rendétesmuneibyg:talthe meabiirveoseawsanit badye sand tee 0¥ NGY
partially reduced anti body; (b) cleaving said partially reduced

anti body to géRerafestiparadidtor mbdebedrbyadey 2ai reapeaitic andput when(c)
contacting a solution of said partially reduced F(ab')2 fragnment with
stannous i onsFe8RBALABA-wi th radi opertechnetate or radi operrhenate, the
amount of stapnous_ion hbeing in excess _over that required to

subst anti al | y2-conpl ¥EBAYNYI rBYcREe A6PTHI% f6r Cadietlat EhBGRCKRBELSEd

sufficient to.precipitate fromsaid solution, and recover.i ng radi ol abel ed
F(ab')2 s%gst ﬁt ?g?gygﬁ?eﬁaé%g)ﬁ%f)' ?%%t F YT F rEgie 9%%’{3&}9@@‘&'%.

42. A neth f i E(ab' i body_f ; di bel ed with
To 0om or v of A eidinRY BREAY J o Ve | EREFRNe i lanR g

conj ugating agnhphaeckra0kabody tihih(an addend GontA néé}g%ﬁs%”é' Lty r@f
proxinal free sul fhydryl groups, and recovering resultant antibody
conj ugat e coniagntwgignpl paakit Ka@hngr axid@lifiee saud hysy! s8hQWPShed
between a pair of skins (21).
25" 4. A vending machine according to claim 3, characterised
in that the panel is surrounded by a frame (1).

5. A vending machine according to claim 4, characterised

in that the radiator is mounted in the frame (1) by means
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(b) cleaving said anti body conjugate to generate an F(abpr2-fragnent

conjugate containing a plurality of proximal free sulfhygRyPL JEST
(c) contacting a solution of F(ab')2 fragment conjugate onr;gﬁghgi}gﬂEET

plurality of proximal free sulfhydryl groups w th stannolsiigns,, .and then
St grfng@d 1568

wi th radi opertechnetate or radioperrhenate, the amunt o
being in excess over that required to substantially conpl efely reduce s
radi opertechnetate or radi operrhenate butisot sufficient{ to precipitate
fromsaid solution, and recovering radiol abel ed F(ab')2 i
of Fab' anti boflyaf ragithest asmlspepyseemt 63) - 43. In a nethod of
imaging a tunor, an infectious |esion, a nyocardial infarction, a clot,

at her oscl erot Pe pl &qienddnda masiidle crRAFHnNG i §3uelahierdei9F afilaali Body or
anti body fragnment which specifically binds to an antigen produced by or
associ at ed wi ERagargerimgt, PY i edouel 1&siadd ify dtatditde ifxegectitdniscl ot
at heroscl erotic glaqugé or norgal organ.or tissue, and radiol abeled with a
phar maceut i caPPy°FndPEeF Lt of $b8 offee Pody - 30 capabl e of external
detection, .is,parenterally_inj.ect i.nto a.h n patien n fter, .
Sufficienttife fof Yardifgyiers gge&‘:é:r?tri%%%;a%% i B%Sye in8 sia ik,

ocal e and Lt caatect gk bacgr U LoabLagter N8 =10 g plod L5 il

accretion of sal a d an agme are detected

by an externak,afRgLRY (EATRER, pLdiaddTR QM t jWheleivensdl ¢of adisehaheked
anti body or antibody fragnent 1s a Tc-99m’ abel ed F(ab')2 anti body fragnent

made accordi ngft ehbheadBibof @le Ctdi Mdildent acouddic eddrgy Method of

i mging a tunor, an infectious |esion, a nyocardial infarction, a clot,

at heroscl erot B¢ pl agueprdDiig amactimd aygardiorg tHos U@ immMeer eharae tettiiskddy or
anti body fragnment which specifically binds to an antigen produced by or
associ at edOwi b «di daastortiwe nfetdi sesohdsitoran sdpeearsdi 683 ) nf atctsipaeedcl ot ,
at heroscl erotic plaque, or normal organ or tissue, and radiol abeled with a
phar maceut i calPgathenrs emdile sadibrteapabl e of external detection, is
parenterally injected into a hunan patient and, after a sufficient tine of
sai d radi ol ab8ted AnYPROEHRI dradnttDABFFTHGEHC (FALFc 8 i £8azAF RS S&ON-
target background to cgear the site or_sites, of acgretion of said
radi ol abel ed B¥t PboHT tBPT ahTRBBUYCET a§fieht OBr ERRe AL BECDy t3n PERAL AP

i magi ng camnera, the inprovenent erein said radiol abel.ed, anti body or,

ot Pbody 1 aohbAbaT st BV EEVEORFT bl ERERaBts RNt R BoRs P kgRehp Hide o
accordi ng,to the. o] im4 5 n d .

r adi oant i ééaﬁ?ﬁé?g%g g?gés% e g‘%3(11=fae’r‘?n{j§} Pneanth BafPEBd Buparing |
| esion, wher e¢feaq8lk DdKeoh (BA! hodbpd raprEntubheh eRaRLALEBL! yrilthnds
to an antigen produced by or associated wth a tunor or an I nfectious
lesion, and radhel gbetgss i ddhardhiat apeutnicald ya efd@ald verdmdvisoiope, is
parenterally injected into a human patient suffering fromsaid tunor or
infectious | espon, Athend MY avaitERie \WRiRIRId1nsAitd kadiel 3hekadrastekadygdor
anti body fragnent is a rheniumradiol abel ed F(ab')2 anti body fragnment nade
accordi ng to ihethethdatieofcompairihséh. means coffprides aa neidoal offeceiver
radi.oanti body therapy of a patient suffering froma tunor or an infectious
| esi on, whABr ednd apor@i thorisr of 6 Bintalsh dii Frvadlg martioughinganspel@éi-cal | y bi nds
to an antigen produced by or associated wth a tunor or an infectious

| esi on, and radiol abeled with a therapeutically effective radioi sotope, is
parenterally injected into a human patient suffering fromsaid tunor or

i nfectious | esion, the inprovenent wherein said radiol abel ed anti body or
anti body fragnent is a rheniumradiol abel ed F(ab')2 anti body fragnment nade
according to the nethod of claim42. 47. A kit for radiol abeling an
anti body or antibody fragnent with the Tc-99m
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radi oi sotope of technetium when used according to the nethod of any one of
clai'ns, 2, 4 to 11, 41 and 42 conprising, in a suitable con{aindry é&%&ﬁﬂ
0.01 - 10 ng per unit dose of an antibody or antibody fragfe i
contains a plurality of adjacent free sukbhydryl groups; apd about 0.1 - 50
[err]g per unit dose of stannous ions. 48. A kitifaor

e cermmaned
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radi ol abel i nguameantiidkody Abuarbibodya fragmaniut Frohe supsianited lip
carrier-free Re-188 radioi sotope of rhenium when used according to the
met hod of anyghenefebnel aate 131085 tef 3thedImartdh k2 ¢oOOPY i Si nNPhusn e
sui tabl e container, about 1 - 20 ng per unit dose of an anti body or
ant i body fr agomutspearkewhi chofobhai kénd descriBed phuFabbrgsofi addacent
free sul fhydryl groups; and about 100 - 10,000 [err]g per unit dose of
stannous ion¥isual infggmatignki t.-Por ipadhel beERi A FFRRAHIGDHANR dFe¥dnt i body
fragnent with the carrier-_ added Re-186 radi oi sotope of rhenium when used
accor di ng 5t o ™efe hfettid 3612 &y tife Bomed| di2ds 253985768 37, 41 and 42
conprising, in a suitable container, about 1 - 20 Qgs unit dose ,of an

plfC

anti body or anti bddy? fRaRfilent2) aR@T Wk &h3cSRELs §ng al £t -offadi™cent
free sul fhydryl .groups; and.about - 1.000 per_ uni ose. of st ous

i ons. %@.dg %\8 ot 8?1 ra‘df‘Bﬁabeﬁtgegreann (aB:O) 2 %%J?i boCc?y %ef“é%q‘ nt
with the Tc- r.adi,qi_sqt,op fy st ti ac i t Jwag 10f any
one of claingggkxigfgcﬁ%} 4%“%%&C%§H%§npy?§fng?a?ﬁ/gggifiagﬁgﬁﬁéntaﬁﬁer,
about 0.01 - i3 MpoRels WH LydoS@a®e 8BrE(2Rh) 2wRBLEBPIYhd rREINtcar@Mé Whi ch
contains a plurality of adjacent free sulfhydryl groups; and about 0.1 - 50
[err]g paln URiit dasR Ofc SEANBAUS ti aNs; rikei£Ed §ai prbGabe) kar rdcanitikody
fragnent is prepared by a process conprising the steps of: (a)

conj ugati ng afntpittact @i iknsy: vé L BN addensh eord aitid ngega ipledr al iigng lof
proxi mal free sul fhydryl groups, and recovering resultant antibody

conj ugat e cogtaierangra tpl wadduge ofhgroxd exedafy eee saddasy dmyll agrmdudserand
(b) cleaving said antibody conjugate to generate an F(ab')[err] fragnent
conj ugat e comeainsi rigoa sihwwal)i tfprofdraveronghef teensdneaydfyl - gr oups.

51. A kit for radiolabeling an F(ab')2 anti body fragment with the
substantial |y car fifedefsig@edrahEsgiavidicoic@et dife wfAq HénilmPrad&dridiend o t he
met hod of any one of clainms 13, 15 to 37, 41 and 42 conprij sing, .i

In a
sui t abl e 1GonB&FASI I NGbEHE t1the 2Bl Hifr PRt tehitodfodaNSE AR F AP 3R Pody

fragnment, and which contains a urality of .proxinmal_free sulfhydryl
\%oup_s; anqdﬁggu})bﬁg}é -atﬁgégdciLf)‘L%Hﬁad‘eﬁéraﬁﬁi tasdoiebso%un(s%t aﬁ%%%ls%lg%nsof _

erein said_E ' anti_body fragnent _prepared by a process conprising
t he steps of ™ QOP%OHFa)acoﬁfﬁ&&tgﬁg?%ﬁb?ﬁtgét anti body wi th an addend

contai.ning a plur ahit 9 pr oxk med fyse sl f hydeyhcar omps, @hd@cowering
resul tant anti body conjugate containing a plurality of proximl free

sul fhydryl gpedpgitidn@utput by(R) tHeAduRGrSaiod H idiedkiganjdegaire ted
generate an F(ab')2 fragment conjugate containing a plurality of proxinal
free sul bbydiyl 06QEPS. co-pendibd. IAtkihatosnandi ghalialdatg can ambisbody or
anti body fragnment with the carrier- added Re-186 radi oi sotope of rhenium
accordi ng t owobe/oeskeqd @bhoanyoswe ,oWOSI7di0N8 583 oflevien 8&ted heawtikR,
conprising, in a suitable container, about 1 - 20 ng per unit dose of an
F(ab')2 antiwbdghf Hagrnemn isndcemiettebntai asdadpivueal byyasf aa@laédse free
sul f hydryl groups; and about 1 - 1,000 ng per unit dose of stannous ions;
wherein sai d(FPab' )2 antibody fragnment is prepared by a process coOfprising
the steps of: (a) conjugating an intact antjbody wth an _addend

contai ning a plurakpthapel also carries a pair of vibration transducers
25 (63) which may be piezo-electric transducer of the kind .

shown in Figure 6 which are coupled in parallel to drive a

signal receiver and conditioner (65) connected to an output

(66). Another vibration transducer (63) on the panel (2),

e.g. of the kind shown in Figure 6 is coupled to drive a
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proxi mal: free sulfhydﬁﬁ* groups, and recovering resul Lanatsy
conjugate containing a plurality of proximal

free s
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