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saturated, e.g. as disclosed in the US Patents Nos. 4,108,985; 4,210,581 and 4,220,641, cyclosporins in

which the -MeBmt- residue is present in isomeric or N-desmethyl form [¢.f. European patent no. 0 034 567
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specific positions within the peptide sequence is effected. Examples of such cyclosporins as disclosed in
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séquénce ghown in formula A but in which -MeBnt- at position 1 is
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of regular, e.g. clinical, assay kit. Thé production of nonocl onal

ant i bodi es having specific reactivity with cyclosporins and ss capabl e of
di st i ngui shing between i ndivi dual cycIoSporins and their netabolites, e.qg.
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activated carboxy groups, i.e. of forrmul as-CO OZ wherein Z is a carboxy
activating group 45 such as o- or p-nitrophenyl, 1-benztriazole,

pent af | uor ophenyl or N-succinimdo; ii) activated dithio groups, i.e. of
formula -S-S-X wherein Xis a dithio activating group such as 2-pyridyl; .
and iii) epoxy groups. Suitable imunogenic conjugate carrier nol ecul es,




group, as+aforesaid, may be prepared in accor dance with techniques known in
the art, e.g. as described by Lau F pifetrahedron Letters, 26 (4),
407 - 410 (1985). In accordance wt he general nmet hods of the so present
invention it is however preferred that the activated coupling group be
provi ded orcougtiag grgad isp i 2posilidin@ih ai ahy tod the @ositipng B,cxitoVll ¢rhi0f éspeaiaily 6ites jnclusiieher
t han vi ce wahesby thé B- gnd Bipositjphsaré beaticaleryi favatredd coupl i ng group may be present
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cycl oSpofin netabolism or in so far as major cyclosporin netabolites, e.g.
In the“case of Cycl osporine, Cyclosporine 17 55 and Cycl osporine 18,

exhi bit structural variation at CHgie 1-posit{@n as described below, it is
preferred that the activated coypling grouf be present at one or other of

p05|t|ons 2 to Il inclusive, thys |eaving/the residue at the 1-position
i ntact, pref erably "unnasked"HGa-ﬂ(tHy—j-Cﬁq-rCHélt) in the(Edrunogeni ¢ conj ugate
subsequently obt ai ned, and hence free to {licit specific antibody response.

Generally it is appropriate if the activatkd 5 EP0198026B1 coupling
group is at the 2-position or at any of t heNf@igi}+i ons 3, 5 to 8 or 10,
especiallgy 5 to 8 inclusive, whereby the 2- and. 8-positions are
particularly favoured. In the case of  Cycl osporine najor mnetabolic -
conver si-ons Odewddiral M@roxylatiomer -ksEt'- to gve i rasidue biyfokmaay at i on of - MeLeut- to

give the residue of formula E 5 CH3 CO 1017
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of fornufa E above; VI Terminal hydroxylation an cI osure in -MeBnt1-
to give the residue of fornmula G HO CH2- CH2- CH-CH -CHCH(S)
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(identified gspdHEhi é}g,{g}eMgmw ,vgs,ggrl ne 8 etc...) exhibit the 45

fol I ow ng, ”Etl@%e fain&i h éi'&lyﬁ{ldncb'ﬂﬁwe %Bﬁepﬂé heBBuelot foilmula(%' Gboggporine 8: | + 11.
el OSDOH N€ \Srerrhinal hjdrdxyldtio of -M¥ o tiresidlio of tbrmitilal Vabotey C|-0Spori ne 16: | +
V. Cycl ospor iii€erhifal h drobéﬁdn%@ﬁﬂg‘-cfb@ur R -MdBmt'- (/e 1BSidua R Bruldld | . [ See G
Maurer et al, "Drug tab. Disposit" 12,120.- 126 (1984)]. Accordingly, for

t he preparation of nonocl onal antlbodles capabl-e of sti ngui shing between
50 Cycl osporine and netabolites thereof in man, it 7 be appropriate that
the activated coupllng group in the cyclosporln enpl oyed for inmmunogenic

conj ugate formation, 0 than th -, 4-, 6- or -
9-position, and, in so ré'fghﬁm‘i“oggbﬁﬁit@?eﬁ' g repr eseﬁ(térra‘j or

met a oI;ites, at least in a positipn other thanjthw 1-position. Thus again
in the p#&ticular case of Cyclosporine; bhe 2- and

f@'@ ition are _
especially favoured. 65 Cycl ospori ns “havi ng an ac gt ed coupling group
as descri bed above may be prepared e.g. either: i) by activation of an

ﬁggr gg: : ;sg,?T Pﬁ Flg)évlnint;ﬁ:ﬁl :i:djyclgsopgnng r(%%”?lflédl aseCyclgs lé}lor!el ’P %yggs%glpneidqetc .) exhibit the

Cyclosporine 1 : . Cyclosporine 8 : | + . Cyclosporine 9 : | + IlI + V. Cyclosporine 10 1+ V.
Cyclosporine 16 : T + V. Cyclosporine 17 : ll. Cyclosporine 18 : V1. Cyclosporine 21 . :
[See G. Maurer et al, "Drug Metab. Disposit" 12, 120 - 126 (1984)].
Accordingly, for the preparation of monocional antibodies capable of distinguishing between
50 Cyclosporine and metabolites thereof in man, it will be appropriate that the activated coupling group in the
.cyclosporin employed for immunogenic conjugate formation, be situated in a position other than the 1-, 4-,
6- or 9-position, and, in so far as Cyclosporine 17 and 18 represent major metabolites, at least in a position
other than the 1-position. Thus again in the particular case of Cyclosporine, the 2- and 8-position are
especially favoured.
65 Cyclosporins having an actlvated coupling group as descrlbed above may be prepared e.g. either:
i) by activation of an appropriate pre-existing precursor group (i.e. coupling group in non-activated form),
o.g. conversion of the carboxy group of a cyclosporin having a carboxy-substituted a-amino acid residue
(i.e. a-amino acid residue having a side chain at the a-carbon atom comprising or bearing a carboxy




b3
3

e.g. ‘convérsion of. the carbOxy group of a cyclosporin having a
carboxy-substituted a-am no acid resgfigeggio2eB1a- am no acid residue having
a side chain at the a-carbon atom conprising or bearing a carboxy 6 * o
: EP O 198 026 Bl group), e.g. at the 2- or & position, into an activated
carboxy group,9rasp p.0.28¢ the @nond-nobition, iotarah ectiyatesratboortdrovg. Rygeaetion with ajcalborlyyactivating
acyl ation or &8#BoFfication of a cyclosporin having an am no- or

hydr oxy- subst i BY aeytefanagratherification of & eyclesrori f‘a"@g an, amiRpTRY h&%’?’ﬁl‘sﬁ'é%'i“ﬁﬁe'mlaﬁ'g
a side chain ?s'd(”ﬁé'ea“@&‘l"ﬂd’ﬁ'dé?séﬂ"f? beying 3 Sqerfhaln @t e sropiben glom °°"‘P 95 pparipg a

§ <y 9 ug B9t AR posifigg or amino- or
> hoar?! on' i ® a AT g&mwc'g ik E%?’:%W%{m%aﬂa%?r'aﬂnp& %ﬂ%@eﬂmaﬂm

ot o 5 e et LA A AR BBl s,
standard tgc the up@ai ﬂuo?opgenol ) d?:aE xﬁé&:ﬁl’ 2 é%ﬁg&fﬂ fs%u car-

groups by reﬁ%ﬁfohﬂﬁ‘th% n@e&feagz'd d%ﬁsuﬁf%E dd(atl ng agent SUC as o- p-
70 ni trophenol prodest ¥idh A)diayoRs7led daied bt in ﬂﬁ&l&a’h&é Wity SABdNENY corRéntional techmques Thus
N- hydr oxy- s Ugifihd b fiydhxy §1Eeeinaybel stitablyi dopdidd/byCkction witfla Qbrivative of B RaB&H@REAREn
of a condensitigh tRORMoxyS§HeUp itsctitatddland FiichQaditonaly ®pars an)actiBiéd abuplinglifoup ahich 18 @on-
out i n aceoreatiwewitd arhine 86 Bytkdxg lab theCeasy aay ibenial exampll N-[R@sidy!)dknitsprepionkieyilatc-
hydr oxy gr ougsmide Jthé -pyudvi)aiithio/ maiety patidioh they actieteciicoapting/group (sonceaciiveain ithiscingdnca
car boxyl i c. agthchothnamifd @rid Iwuexmgrplmskgndgtmapoiseccmﬁdwra@im tharadtivated chrboxy group for
addi t i onal | yefieeting scyietiond.(enclion is guitably) périormpd diy amiperighivent of dijluesbsuch psdighiqiemethare at
wi th ami no 0%9-HAmbjesk ipmperatiee Akarnativelyghydigyy, orpups regyabrppterified, e.g. to introduce an epoxy
N- [(@yr?‘dy‘?afmgt"l'ﬁ'e&‘ﬁrf%wﬁn 1-yl]-suc- cininmide, [the (2-pyridyl)-dithio
noi ety providing the activated coupling.group (non reactive, in this

I nstance, with both am no and hydroxy groupﬁ) and the -COO succinimdo

moi ety the activated car boxy group for effecing acylation]. Reaction is
suitably performed in an inert sol vent-Cip-@i-Liznt such as dichl oronet hane
at e.qg. arfrbl ent tenper ature Al ternatively hydroxy groups may be

etherified, xtj‘?nofe'ﬂft r %eaéatlvgﬂ@&(x l% Qﬁ;ﬁ%h\%lﬁﬂﬂ?%’th@%ﬂ&ﬂr Wn&vn?lﬁme
po p
- CH2- CH CH2 ﬁe RE sEENOKMHpdIB) Sl aQréB}éhla'hﬂﬂn Evﬁ @piBroinhydfd, eéj% GR Wk ordaBcsOw@H Bb general
enpl oyi ng anyoddfurddYasdiBéd USURGRREISLEN@W i n the art Tor such purpose, such
as epi chl g5 hydeidbspérin@Riiag aialeial foNproddsOstep NatRGCMEYIB §r8parddtiaiddassydIpRicads step
Pt ocedur es digsey. idp@d payiudtionl B cyeibspaiin halififa cafioky-suBstitlted a-dn)irtdl deiipesidus, e ai'the 239
mat eri al s f osr spposidass step i) above may be prepared anal ogously to process
step ii), e. q.ii)foyrresdien pir @dynidspasin hafingaancanitos D bydraxy-aabsiitutgd a-amino acid residue, e.g.
car boxy- subst ihydroxyesubstituter eaminoiadd residierial ghe 2gpogjtion at antifie oPhydoxy-Bibgigsadta-apmino acid
1i1) by remct iresvluoft the 8-pesition pither #) With aidisarbaxpliczapid inowhiahroné: gidhepserboxy 1graups Presentis
a-am no aci d riepiotected fazm.cor b with & digarkaxijictapid gehydridg o0 Byeginig @niydsides fegelien it cagend)
2-position or baihg otiawed by HW‘QS&%@H@S’P’P?"MQ@H’ ig therpraduct syqlagrasis. resi due at

t he 8- p03| t [ onRe?é’F"t"h%?P i) may gisp '?f ewr@alo foyipg sgsprfially-opyentional rreodiyest ¢g: in the
car bgxy ?°'<1 %"4"19 ‘bd"r“ W"&?Pvfgge R e inest Qﬁsae'arsﬂ &%’ deuea'c?t
anhydr | de"‘b bi at“'

deprot ot ortUE.0 E; k@ﬁ@“ § '"*’f%egsgi% T B e

e.g. int he &E ﬁ)§§on§\ﬁ cfd meﬁ% gaﬁ r with rocesses for its productlon in
4- di met hyl«@”&c@&@éﬁﬁé it fhe deﬁbréi'iechﬁiﬁfe& ofthé Qd?dl-gynﬁnglkcvlﬁ& odofbr Bdtion 8f cyB@sporins
anbi ent or  slefeRlt foYabSleL¥AyaibimoMATRR tedhridub.. Otidh @FfossaRhd Rig rarware@tgumtu&a QtHitno
are enpl oyedacSrebifusy 8lg! MNthe 8poditldR,SRay By prbffire@ I iobtihet SrRIBYSUBIY |2Ad Jdrio@flrther such
renmoved by eQfclokgkiys Cidisdingt | [(DTEYE0padporiele [NGPHDISIIOCTcsfoking, t lai) [TRAPG(D)SS
for process &jchpsrind Havé bebnidesclibddamd gmad in\USr eyt Applicationt Set. . 213289 (ildd a8 March,
resi due i mcl 1888 % Me GermuwAppry tNoOR P G09 8090 (fjleBhio]\RrdB)y t988)S+ GrencheAppndNo. 8 404 172 (filed
[ (D) Serr - CycloMud, 1985) = heiraliantAppy. Nb.ei0r2g2/85 (Hled 25MatcaneBSE+ AKfpdn. dlogd 507270 (filed
Eur opean Pat ZnhWMarkly . 1985) G5Bew @galand digest: ior 21 26 (filadct cMarers 1885) =i Soyth girisen épine No.
in 45 accor 8aeelipd hMeml 188her al t echni ques of the total -synthetic nethod
for the producf feiﬂ‘Fe‘bFV‘i'S?E‘i“B% prRYing 138 aF‘é‘P‘é‘r‘ 'ﬂedc ?)'”ﬁ'ﬂ?)?‘éd re§idug, gre thaspwherein thegseid
t echni que55 C%';g 8?' %‘ ye ‘P@_}‘r‘? q?ggr '“é’t?dg‘i' et B ‘:%‘fﬁ‘ r‘rﬁ)'(‘)cibﬁsdbz"oﬂ
resi due, "I;I HayehE™ clo«gp:% '@dh 479978 JRelgup

and vari OUS eprodu ono veope enger e.g.




dicl dsporisns including [(D) Thy] 8- Q/cl ospori ne,

[ Nva] 2- [ (D) Ser ?- Cycl osporine, and [dpphds g2dper P- Cycl osporine have been
descri bed and clained in US Patent Appl Ication Ser. No. 713 259 (filed 19
March, so 1985) = W Gernman Appn. No. P 3 509 809.0 (filed 19 March, 1985)
= French Appiv) b\Ndaprcﬂacﬂth B7ecigsporindaividan\minoRsubsii®8 jx-aminduaeit repidugiat thepR-positidio.
40 272185 (f pdiceycspolimbairy,in (10@8pd form,ié.g pysleproteition & axgGlospatid wheieindih réidubiat tbé,
1985) New Zzé&apsiienis s- inte-plettog fogmi(of | ed 21 March, 1985) n South African
Appn. No. 857’)2!?_\@§I f § [sterighd Zhai, uedecapemide \havingy the éP‘ilL@EFec‘gfctl‘?)ﬂ?S?qt IR¥Clopaering a"an
am noZsubst i t"ﬁﬂeﬁﬂ 'd%th?'Wo'" 469 o protested formy p.g- yndecaneptie cpmprising B(Dyp-rpsidup ig

acid Iesi due “;%E §]°t‘?°8f‘P“ Eﬂpﬂ'?fﬂ'gr‘? e &pretion o t'?%@?‘?“é%‘i’yﬂwa‘t aE“I’1e

8-position i ¥ red. Such cycl osponins

i 2ohe. pr g Egou P%‘"‘P'ﬁ Lodlafed oD eitpite R o el ocsilr

or |
total - sypt NEtAGiTR ﬂb%ﬁﬁ). a%ﬁ%i%& ijeoeéﬁgﬁﬂfmﬁ.z ve}‘?ﬁ\\é% Q0G0 o3
Venger " <. g sy o vh st o lowarils LS b
having an ad409 U »%T-nlnB ﬁdes?du@rﬁhﬂ% é‘%‘d cﬁaﬁ*hséltcli-rbfa P bedfhg' an
CYCl 0SPOr i RekHinkd abyibx! &P lafk&lyE Brolil). 9. c@euapodamam?gosnoac@etyt enam(y-amsmé@mm n
wher ei Nt hecit @ssicdél 6t 1é 24pbshion 0P Bylabning!) abyfoxy brioyiBsubstititedho=diind! L6t Béidub Qi e 80T
V) cycligi ipgsitinSh wRtrOhs actiVaRiditoupittpgaupadprésdm oh &éiab@alkynmoiegguence of the
product cycl Om@ohaybe @ére tealiily apprecistad mp@fatencoto litei folpwing rdattios sciemps, fugtttitthe
form e.g. pmdoetioagfaatticudke geopgoficgdlosgoris in(aBokdasoerwdts ithd igeneral metheds ab Ibrocess steps i)
N- e- pr ot ectieed abaye:m at t he position corresponding to the 8-position of the
product cydi e foligwing formuid lath i tledidianddtl carryi ng out precess step iv).
Procass #t &yeprpsphts #w@equpnasny in particul ar be carried out in accordance
with the general procedure hereinafter illustrated in exanple 1. 10 As
wi || be appreciated fromthe deggpl @y MQ{[&CRT’ steps i), ii) and iii)
above, the products of steps i) Im‘i) gql ner corrprl'se cycl osporins
having an acyl am no-, acyl oxy- or al koxy-substitu ed a-anm no aci d residue
(i.e. a-ZBni 9 acid residue having a side chain at the a-carbon atom
conpri sing Eorhp Qs%ﬁ’t“h@%e@ cyl am no, acyloxy- or al koxy- group), e.g. _
cycl osporin . havin cy oxy- or al koxy substl tuted a-amno acid residue
at the 2-position or acyl am no- fxy substituted a-ani no acid
residue gt the 8- 1s position, ﬁ‘%é ﬁ‘é‘ #f%rated coupling group is
pfesent on the acyl/alkyl nmoiety. THis nore readily. appreci ated by

reference to the follow ng reaction schenes illustrating the production of
particul ar groups of cyclosporins in accordance with the general nethods of
process steps i) to v) above: In the followng formula la to Id, Ilato lld
and Il11g 20 C represents the sequence - Sar-MLeu-Val - MeLeu-Al a-, .3
4 5 6 7 25 and E represents t he sequence - MeLeu- MeLeu- weval
30 9 10 11-35 40~~~~~~~~ 45 50
55 8 :
“
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EP 0198 026 Bl Reaction stepi) \ 6 a) r~-Bl ~BICD~-- a) (la). 70
in which A = -MeBnt-, Bal = -(gbaGgbbodBi- N which the acyl noiety
bears a 76 - coupling group In non-activated form for
exanpl e a free carboxy group, e.g. -(O hydroxysuccinyl)-Thr-,. and D
-(DAla-: 20 Activation, e.g. by reaction with a carboxy acti vati ng agent

suitably in the M&t%‘rﬁ%t%@ 'i?] 25 | coupling agent such as
EDCl: 30 in whic an ave the neani ngs given above, and Bbl

-(Oacyl)-Thr- in. which the acyl noiety bears an activated coupling group,
for exanple an ax}i vaAledate0-9dxEgroup, e.g. -(Oacyl)-Thr- in which the

acyl %40 noi ety hastheLJ)rmla ZO- CO (CH2)2-CO in which
Z is a carboxy activating group. f [-A2-82-C D2-En I I
~~~~~ (I'b) in which 50 A2 = -MeBnt- and 82 * -aAbu- or -Nva-, or 65 9
EP 019802¢ Bl AZ dichydro-MeSnt -, and B2 a -Val- and Da2 = an

acyl am no substituteg (D)a am no acid residue, e.g. -(N-&acyl)-(DLys-, in
whi ch the acyl noief be‘arsMezﬁ'“EDupl ing group in non-activated form for

exanpl e a free carbgyly group-ayD- Th(‘i\l-'t‘ir hm:rnom a& 1 moiety bears a
succinyl)-(D)Lys-: ACti vat| on SN%H @/ reacti 0{:1 f carr{)

1 activating agent , SWPJING9F0UR J0 NN rACE ¥ 'Ei or@y; 1% Wpﬁet?'le
presence of a coupling agef’rteesuaxfboas ¢toup, e.30 #(q-_gdr@&zﬁidﬂiﬂylliﬂ'hﬂj b) 25 .
in which A2 and B2 have thg c{Teanl ngs gi ven above and

ol = -(D)Ala-:

20

' Activation, e.g. by reaction with a carboxy
activating agent suitably in the presence of a
25 : 'i, coupling agent such as EDCI:
'__pd..Bbl.(:-.[)1.15,__l
N o , (11a)
in which
. Al and Dl have the meanings given above, and
* Bbl = «{0-acyl)-Thr- in which the acyl moiety bears an
' activated coupling group, for example an activated
o carboxy group, e.g. -(0-acyl)-Thr- in which the -acyl
[N

moiety has the formula Z0-CO-(CHp)2-CO- in which Z is
a carboxy activating group.

+

6 D) r.az;sz-c-oaz.:_‘ '
- , (16)

in which
A2 = .MeBmt- and B2 = -gAbu- or -Nva-, or

50
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2= an acylam no substituted (D)a-am no acid residue, e.g.

-(N4-acyl)-(D)Lys-, in which the agyl 1899026 B1bears an activated coupling
group, for exanple an activated carboxy group, e.g. -(Ndacyl)-(OLys- in
whi ch' t he acyl noi ety has the formula ZO- CO (CH2)2-CO in which Z has the

meani ng gi ven above. React i on stepii) a) r AIBaS-C-DL-E> (lc) 45
(Cin which Al an 01 ha dgszven_mova,d and 60 Ba3 =
-Thr-: 55 10 0 1980 1 atlont0|n r odu | kyl noiety
bearing an activablad Eodsl #wagi%ﬁub%ﬁé"t%’p {ﬂﬂa @35 @ereactl on

Wi t he‘ipﬁchl orhydrin or @)bbr.q ' CH iy (fn-)Lys_J?;Oquh&d:h the ldtyl moiety
(I'lc) 5

whi ch d B
a (Ogl ky: ;: Tzr5 in whedhs t%go‘éﬁq Waq\fﬁyéhi% Eg ﬁ’ﬁ“%f@hﬁ?@ couglnl ng3

group, for-exanple an epnmypt;r auﬁ'eeecqboxy@mpmxy!net h&ﬂﬁé—-ﬁb{dtoxyzo b)

A2A8240¢a3. Li (1d) 25.in B2 have the neani ngs given above and
30 F Da3 = an am no @g%)ig ed (D)a-am no acid residue,. e.qg.
-(D)Lys-: 35 _ N-a- acyl ati on enpl oyi ng an acyl ati ng agent
bearing an activajing c ‘éﬁ‘thqufQU réﬁﬁﬁbh\&ﬁtwi Rarthdxdy, e.g. an

acyl ating agent of-formula Z0.CO nZz meani ng given
above amg Y is anfacti vd‘é&l"@dﬂﬁléﬁ‘?@ greogpvmg'ﬁg °é‘§c?‘fr}32"w1?ﬁ NH2, e.g. a
2-pyridyl-dithio 1Froup siFt8fly55n the presence of a coupling agent such as

& ECDI:
it 22-82 2
S\t —A2-82-C-Dy’ -s_|
- (11b)
25 in which
A2 and B2 have the meanings given above and
Dy = an acylamino substituted (D)a-amino acid res1due,

g. -{N-E-acyl)-(D)Lys-, in which the acyl moiety

" bears an activated coupling group, for example an
activated carboxy group, e.g. -(N-F-acyl}«(D)Lys- in
which the acyl moiety has the formula

% 20-C0-(CHp)2-C0~ in which Z has the meaning given
above.
M Reaction step ii)
a) rAl-Ba‘B-C-DI-E_‘
, c
in which

Al and Dl have the meanings given above, and

% Ba3 = ~Thr-:

85
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}

EP O 198 026 Bl gA-B2-C- Db3-9 | (11d) . 5 in which A2 and B2 have

t he nmeani ngs gi ven above, and.0b3 a@paq 858 gBp substituted (D)a-am no
acid residue, 10 N-a-acyl)-(D)Lys-, in which the
acyl noiety bears an activated coupl i ng resi due, e.g.

-EN-15- (3-(2-pyridyl)dithio-propion-1-yl)]-(D)Lys-. Reaction step iii) a) A
cyclosporin of fornula |c oaalggfathes t@bmwﬁ-odaeem:yhatylommaygbewngeaﬁtI on
Wi th succinic anhydfide: osp

orin of formulala
defined abgve. b) cycl g@ﬁ?ﬁ?tﬁd '1:°"fp(}r]H%I9§°f‘B’ esgde?qoﬁ‘@dg%&/e. a%
Acyl akg_on e.g. by [eacti oweactidn siticiepichlarhydirinder epibyamhydpin: n of

fornula | b as defi méd-above. 35 Reaction step iv) 40 [ - A2-82-C- (Ca4-a
(le) in which A2 and B2 have fhe neani ngs given above and Da4 = an am no
substituted (O)a-anE@ -€-p ue, e. g -(D)Lys-, in protected form 50
55 12 ER O 198 08

Bl Depr ot edti on: c Acyclosporln of forrrulald
as defined above. Reaction step v) 10 I—I-Dgi‘éI I%AZBZ- C ”
(I'1) in which A2 and B2 have the neani ngs given above and Da5 - an amino
substituted (0) a- am m]@pi'd resi due ~e.g. -(DLys-, in free or

- N -protectedfor ation. in %ccorda ce with the nethod

of R Wenger: 25 %%EPY)‘%&&F. 'ﬁe%‘f 95 r9HYPA 4°8V8r 4" as defined above.
It may at this poi mb%eanm(edatH}GQ-Tm Wy cwhdel t.}ra)abk,\alt mb et y3begragsiahi on in

-MeBnt - and -di hydr o- MeBnt - Io t ere
processes descri bed above 1‘% g? «g F@é@ P%rﬁ%f"pt %g%'{"\‘h ‘V%Sw? gv\g E[;f
hydr oxy substituted a-am mgam(@-ewmahnﬂ-&hy-one of positions 2 to 11,
e.g. xJhr-#in the 2- p05|t|on reaction with the hydroxy group of said

residue will be in m l;‘ence to reaction with the hydroxy group in -MBn -
or -di hydro- MeB®- reaction with the latter thus being

readi |y avoi dabl e. | (1d)
25 :
in which .
A2 and B2 have the meanings given above and
» 30 Da3 = an amino substituted (D)a-am1no acid res1due, e.g.
-(D)Lys-

35 N-g-acylation employing an acylating agent bearing an.

activating coupling group non-reactive with -NHp,
e.g. an acylating agent of -formula Z0-C0-(CHp)2-Y
{ wherein Z has the meaﬁing given above and Y. is an
activated coupling group non-reactive with -NHp,
e.g. a 2-pyridyl-dithio group:

50

11



In the formulae Ib, Ilb, Id, lid, le and |1l above, A2 and B2 preferably
represent -MeBnt- and - aAbu- respecgpyqbyme’s’g, - \Wenever throughout the
whol e of the foreg0|ng description, cyclosporins are referred to as having
a specified residue at the 8-position, but the configuration of said
residue is not recitgd 41_:3 &gg_qconfl guration is preferred. Cyclosporins
havi ng an activate E%T 0 up descri bed above as well as cycl osporins
having an am no-substituted a-aiino aci d(yyi due at the 8-position in which
the am no substituent is in free or 40 protected form or is otherw se

deri viati ged, e. g. acylated are novel and conprise a part of the present

i nvention. There ai® whacie A? an:d:(BZdhmg! yhdlmhnmajguler&abowclmd;porl n ‘havi ng
an ‘a-amno acid regiglug b c I

Vi oaporin aceor bty To 4 teyfiifio btk Mk b BCHP redidigy |
present gt one of posi t| hg. 2- (NrEeagit )2 (D JLyskusinywhicts the acyd moiegyl osporin
according to 1.2 wherei ntf fs SEH q @,m@ gwnnq ekl CoOMprises an

acyl am no-, acyl oxy- or oxy su stl tute no acl g reS| due i n which,
the activated coupling grddipstE-f2emaidybidithio-propion-doyl) léQllysy. or

al koxy substituent. 1.4 A cyclosponn according to any one of 1.1 to 1.3
wherei n she actjvated coupl.ing group is an activated ester, activated
dithio, or epoﬁﬁﬂﬁimﬂﬁﬁ_i_fl 5 A cycl osporin according to 1.3 wherein
the said a-amno acid residue conprises: an acyl am no substituted a-am no

aci d residue, er [ tu ituted in the acyl
nmoi ety ther eofv%) 5&553? %ﬁxdﬁﬂgpﬁ%% i# r{egd ?}‘n 0 group; an

acyl Bubstituted a-anmi no acid residue, vvherel n the acyl oxy substituent
is substituted in the acyj. r eqf oup; or
an al koxy substituded a- aAmerg ?gd&% B u%&&h% Zﬁ%htﬁge 1ﬁ%xy sub 9 1tuent
is substituted by an epoxy 55 group. 1.6 A cycl osporin accordi ng to any
one of 1,3 to 1. c%gzpotrhﬁ @:alfdrmmtmsaaéﬁrfeaShm is an (0-acyl)-

t hreonyl resi due at the posi ti on. EP 0198.026 Bi 1.7 A cyclosporin
according to 1.6 wherein the acyl rml ety has the. fornula ZO CO- CH2- CH2- CO-
wherein Z is a iar haegelaspordat oM Foamiyiup1d lasS déf edl atsgve:i n according to 1.2
wherein the said a-amno acid residue is present at the.5-, 6-, 7- or 8-
REsitione 5 1.9 A cyclosporin according to 1.8 wherein the said a-am no
acid residue is a D) a- aniayd ationg eapi tyerdactioe withosictinit adnyd?ide:

cycl osporin accord ng to 1.9 wherein the said a-am.no acid residue is an
acyl am no substituted (D)a-am no acid residue in which the activated
coupling group is preysdaspanint o faomulanihoass defineduatave.1. 11 A cycl osporin
accordig to 1.10 wherein the activated coupling group is an activated
carboxy or 10 activated dithio group. 1.12 A cyclospori.n having an ani no
substituted (D) ) Vdesi due at the 8-position the ami no substituent
being in free or protected form 1.13 A cyclosporin having an acyl an no :
subsyjsuted (D)a- %?%ﬁ . residue at the 8-position wherein the acyl am no
substltlf%nt i.S S u the acyl noiety thereof by a free carboxy
group. 15 1.M| n-accordi nfld)o any one of 1.10 to 1.13 of
formula NH- X -~20 (CH2)4+-NH-CH CO (D)

in which

A2 and B2 have the meanings given above and

Da = an amino substituted (D)a-amino acid residue, e.g.
-(D)Lys-, in protected form: '

45

50

55
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wherein 30 X is hydrogen, an am no protecting group or an acyl group
substituted by a free carboxy group gpo38saséByated coupling group, for
exanpl e an activated carboxy or dithio group, e.g. an acyl group of fornula
Y- CH2- CH2- CO- 35 wherein Y is carboxy, an activated carboxy group or an
activated dithio group. 1.15 A cyclosporin of formula Ila, Ib, Ilb, Ilc,

Id, lid or |e as| herei Depfotastiledsi ned. As herei nbefore discussed it has, in
accordance with ¥he present invention, now surprisingly been found that

i nmunogeni ¢ conj ugates conprising a carrier and a cyclosporin coupled by
the agency of anh £yelosrosinaf Eomlankd gsodgfined ¥OVe: cul ar, obt ai ned

enpl Y1 ng cycl osporins having an. activated coupling group as described
above, e.g. as defined under 1.1 to 1.11, 1.14 or 1.15, enable, for the

first time, the 323cAH08 S48P ¥) nonocl onal -anti bodi es capabl e of

di stingui ghing between cyclosporins and netabolites thereof. Thus

| mmunogeni ¢ coni ygake ri si,ng the reagtjqn products of such '
cycl osporins as @Mé@%ggﬁd'ﬁhpten conpoﬁgm are capable of eliciting an
anti body response in aninmals challenged, e.g. i-noculated therewith. 4s such
t hat anti body prp’g%li cells, e.g. spleen or |ynph-node cells,
subsequenid y recoverabl e therefrom may be used for the preparation of

hybri doma |ines i @l dBehyameridel teamingnaiNenidevedol e of distinguish- ing.
between t herapeuy iFall Yar il iy ShESduEaE!(0FRRaifo 18- rédidlesiagine, and
met abolites theredf, in psrtlcul ar_nmetabolites thereof in man, e.g.

Cycl osporine 17 and Cyct{@3byiisndn free Ri: iarArgiested. §Migat es bei ng.
hitherto #nknown, there are hereby further provided 50 2.1 An

i mmun®dgeni ¢ conj ygate c Lisi;ng a carriger coupled to cyclosperin hy the
agency of an acttvat ed @%b??ﬁ@ﬁg}%&ﬁ@?‘aﬂc%ﬂ%l g‘%&ﬁ%ﬂ%%ﬁ;ﬁa%éﬁﬁ'er-
coupled to a cyclosporin having an a-am no acid residue bearing an

cct vat et ounl| R RBURR ARl S IR B " P30 5 2

1.15 (formulae Ila, Ilb, Ilc or lid) above. 55 2.2 An i nmunogenic

conj ugat e obt aj padl 10his BBdL REE fathe r&%ﬁggr&ﬂ aPfhe 3-godfidnGr> RYBIR @ inH&o-MBBm-
8- aMM N0 aC s EASuFIE IoRCEHCiNRS] TRYS hers pHARbSSEL doRuiBLd BivelihvBProadtioRlf ciosporins having
her ei nbef gr & glRRky sRfluted R-aRRs béid Wsilie & aﬁy%h&mm&sazstohe,r&?;n AR dektaed
dhder any ongachién ithdhd Kydrbxylgréup ok séhd! reRitiuelwill- Be {nf gadtétbtca @ rehoBlon Withthe hylfoxyOgrodpi ifl)
above. 14  _MgBin 3SGinftirdMmébint2 urvafitd $idE PudtachEMih GhoOstBE H@teRg reddily-avadabidef | ned
under 2.1 or 2inAhe amsdl 1B, Ibf IdUBE 16 hdt I @bdys,0ALERT IBR Pre@tably reesant] -BaBt- anitl - tel y
capabl e of despbitegyui shi ng between a cycl osporin and a netabolite thereof,

€. g. a nosocl oWhaéneganithrugbiout the whele efi thefotegoingl descriptidng dyciosgbring are paderted daudschayingas
her ei naf t er spedified eebidus ekcthe Srposition butdie @nfigusationDf $4d teeitiusvis nat recited, Bai(R)atyifiguration
carriers forispieredmunogeni ¢ conj ugates of the inventian include any of

t hose known anByalaseaiinhhaying @plaefiyeter saypling group tdescribagabeyecas| vl apcyipspasinsbayingen -
vei gt , pol y pRBpersyestituted cyyaceino, pid, rasides: ali e Bpgeiipn s which (iba amip Sybytivenp !sg!‘ free or
bovi n& seflurA PRI 2hip Q"Eﬁ"t’f?eﬁ’?’%ﬂ?%ﬂdb&ﬁi_ pylated3PoY SBY CPPRSISe 2 pagh of the Prset

of the cl assinweﬁ's Erﬁargshengﬁ"ﬁ%fﬂ"%‘fd'Eﬁf a pi.g 19G and synthetic pol yners
such e o yol AR S iy o
process for the RPGIICL AR 0> an i Munogeni ¢ conj ugate 16 'as defined above,

. V. . . . .
whi ch progess yGONRLc SN abbordidgPld P Wibrdih §8'shibl GLamide: &id BSiadCombMBL2Y Scylamino-,
descri bed, begpig- &RKkSGIsldsAuBE o 2RME bdid Bsidbelh Wik, i3 Ruvaid caDRHY drdlp efdsBH ot N
a-amno acid rﬂeesdcgimn@,ea%rbﬂgoramo,@;gmsﬁpg,ﬁ_at e co-reactive. e.g. hydroxy or
anmi no, group, 18 Aeyckbdolin ackbihg to @ bridoP €. kd"E3 Werdir 1Y hitibdiod(QGHIAP GNP i§1h actated
coupl i ng a carester hctivleddithiaor Bgdkegroupbove described, with a cycl osporin
havi ng ansea- anisna cgdésgorinetalding fpeB3 whaeim theasaldi a+arbisud adid vyskdiie) GongpirisesDan acyPmind 5
as her ei nbef orsebstiie®ad raidodrd, acidrvegiduet whetsinathe acytayrrioosipstituent isisublsiituted inltiesf anylemoiety
defi ned under tzrepf binen adtivatedicatboxylor adtivatdd dithiocgrouf:. ehacyibgrsnipskitated lxtamino [agith yesidueg
or |i d) abov e wherein the acyloxy substituent is substituted in the acyl moiety thereof by an activated carboxy group;
or an alkoxy substituted a-amino acid residue, wherein the alkoxy substituent is substituted by an epoxy
85 group. :
1.6 A cyclosporin according to any one of 1.3 to 1.5 wherein the said a-amino acid residue is an (0-acyl)-
threonyl residue at the 2-position.
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The above*process step is carried out by direct reaction of the cyclosporin
conponent, i.e. without use of a cepR idadb2e@Int. Reaction is suitably
effected by addition of the cyclosporin conponent dissolved in an
appropriate inert diluent or carrier such as dinethyl formam de to a

buf fered pr eparatyclospoti acdeulingctp riibewherain the 22() rety hes the riormuta0-@0-§H.-Cidd-€R-i on
or supensi onwhereint is 8 cyberrtaetivefing freve- at  anbi ent tenperature. The obtai ned

i nmunogeni ¢ b%ﬁj"!@?&?%‘" jaecoudifig it he yhemmwwwnﬁm "heidug s Reesgnt ah@&ﬁh%‘t 7-or &

phosphate bu’?"F’ i ne. The above descri i munogeni ¢c_conj ugates, e.g.
b datirfe 1§ sa°"f' 3°°zfd§'9 t‘hh?x“'ﬂ?é*’"b‘ﬁ%ﬂﬂ@ﬂ“’f‘%“ﬁ'r’Bﬂ‘ﬂ‘gés HroRmb |d rosidua i
ant bgﬁl es b gyc osporin S ?5d ! eC esa?nmo agld res:d%e iS. an aclg mo |tute
proceaur e C amlno aCIJagéSIda? llga %ﬁﬂ ﬁ“ lueht g
as defined ARl Bt 995259& Fos faxy”é}'
speci es;,, b) gg o GHbup2 Nt | ody pro uci ng, e.g

cel I's sensi bj]a |6s90rﬁ\hﬁwhd%'&9i9@&§b§ut&6m{mwﬂ|€o aéfd) reklmétttﬁd %&Eﬁo@ﬂwe%ma
recovered cegubﬁ.tueﬁbgin iAYreb BiSiratétieditdnd. @an appropriate nyeloma cell line to
produce hybri, mmajc@adoin hdving Gn acaRlinél JubStlte(bjaQimindfacia Fesidied ted-fositiih wherbih the.

e. g. hybri dostpahing SubRi@eiis subgiitieano hb adyamoia theldoitby adre@sarbaxg gioted. Step a) i s
sui t abl ys car r.14exdcyoloépotirs adagrdingio anyodne It L9, to e.1Yof féimBal b/ ¢ m ce as reci pi ent,
and adm nistration of 30 the imMmunogeni c conjugate by s.c. or i.p.
injection in an anmpunt of fromca. ‘50 to 200, e.g. ca. 100 Lg followed by
booster injections, i.p., s.c. or i.m, INMi4Xo 21 days later. M ce show ng
high-titred antisera of appropriate isotype distribution, e.g. as

det efmi;#¢d by regular RIA and/or ELISA't hr}i que, are given further booster
injectons e.g. in accordance with the sz #i ¢ procedures hereinafter
described in exanple 9, and antibody prodyicing, e.g. spleen cells,
collected [step b)]. Step c) may be perfo‘tI (a i n accordance with any 35 of
t he tecgpi gues practiced in the art, Ag the nethod described by S.
Fazekas "et al., "J. Immunol.. Mt hods 35(D)L 32 (1980), a preferred nyel oma
line being a nouse (Balb/C) line. In step d), growing nyelona lines are
screened for antibody production against a cyclosporin, e.g. in a regqgular:
RI A system ugiehgh @ radi ol abel | ed derivative thereof or in a regular ELISA
system gg.g. -36 hiehfRirdyoh,laR amMe profebtng droliore AP hrRuPsubdilited by Bibe RABEYy GRp 6N
df the above procadatiessdusuglifl bloep, PaTdxiriild ai attaRIQERRY 6r GBI oM €5 &f ackihe
present inventi ongrodptof fofmykdssi bl e to obt.ai n nonocl onal anti bodi es which
exhibit a degree of specificity such that they are capabl.e of

di st i ngui shi ng bet-Gde@Hi-€RH vi dual cycl osporins .differing fromone anot her
in onlyam nor structural elenents, e.g. presence of a single hydroxy group
in place of a hyd\v*@g’yeh‘/ﬁtcermxv-l‘mtﬁeﬂvﬁt?mmpm@"pOrﬂreacfmt?éémwGmeent| on nakes -
i.t possible, 1T50$°VFH€P°T"P pfdermpla Higs Ib, ik g bk Uid of Imgsrhereinbrierp defifed- bodi es capabl e of

45 di sti ngw prginbeiareBiEnySIeg it Ihess [Haesopriance it me@ﬁ?’lﬁ%‘ﬁlﬁ‘?‘?"ﬂ@w %’mﬂs'ﬁ’ﬁé*t begdfopndes
t her of a‘g W?%m'%@“meélfﬁm?'?@%afﬁﬁ?'éﬁﬁ a F‘ﬁbﬁﬁﬁn jan activated
ant i bodl"%s"e :{“ﬂﬂ‘i | & pasl ’g WA; 0” 1 %9 Brf a?:}’frg‘e ﬁ?{i% g}‘rpa?sfe
found to b srfocﬁna an%bﬂéﬂes c §9§|(§ 35 ishin ?8 g"th%?g ﬁ%g ng
relatively hid 3B g%gg ch rins 8 as hapten
erpl oyi ng E&I?{Hd i cng Fmaih ﬁxean rsb;h ewge. el s tepen,
defined gnd@h uat c«:iué Xéhs. édq ﬁLSQ&Hsde'xe @F}L&Verm&&ﬁsﬂn
cor r espondsaj Ge dsed R %tp%;aé& uﬁe%ma.n@ﬁ.b.{bcnoﬁ EntiBdcfs @Bable BV GdhduRR-

enabl es t hipgOfivREH Itmpedncaprua&tmeud @abs pBfid] 65. CfdbERtrifle, Gdnd Chhétiuoiey- therabe G
bet ween t hﬁamctuaf gahbolitey @ fnbrl) egdNClclédotivibt 12Tand biclospornei g/ Stichl anfigdfiic conjugates
met abol i t eBeingchitiertolutiknavin, dtecdiherdbe fythdr poviesdlls . Thus starTing from
i Munogeni ¢ 20 mp Uugategenih teiugalel chyprisiogl gl damier ciupled taa rcyauspatint by the egenbysfpar i n
havi ng an acacivetededupiioggrioum fpr grapele camprising a Zaieryotpledrip acyelosperd hddig anacaminvder
1.6 above, a#nifl residy¢thibediing [ea agtivaledl reounlieg drovms 8.gd LAs shepsinbefbre ‘F%WPQI'N%PWCUW a
posi tions 1 ¢yalgsrarin @ herpingefere defisedsupder agsonelpht i to 1116614 anfdp erpules e lib. jig orillg)
p055| ble to zﬂ"@pare nonocl onal anti bodi es reactive with Cycl osporl ne as

"t ar get "% cyc % B‘P'PW°9§?'°§:@F%‘P&?@§‘°‘E 8‘ 9?&“5‘?5% PY P‘é’g""ﬂt?é?é?W°SPW“ ¥ing g0 qyamino

Cycl ospor i ne¥id fesidue goan a'f‘z é;?n qfﬂ%h herpinbefpee; %‘ﬁ ﬂ 33 18
and especi al { c%ip?"ﬁ?q?{ef" F’?de@ T’Ffrﬁa"?’}” I 1e4ncl'é1% ?f[“ﬂ'%%f’aegb HYarhed
by coupling oY% carrier with a cycl osporin having an activated coupling
group at the 5-, 6-, 7- or 8-position, e.g. 15. . EP 0 198 026 Bl as

defi ned under 1.8 above, in particular fhe 8-position, e.g. as defined
under any one of 1.9, 1.11, 1.14 or 1.15 (fornmulae |Ilb or lid) above, and
in which the residues at the renmaining positions, e.g. 1 to 7 and 9 to 11,
correspond to those in Cycl osporine, dihydro-[Val]-Cyxcl osporine or

[ Nvap2- Cycl ospori ne, nonocl onal



anti bodi es nmay be prepared reactive with Cycl osporine,
di hydro-[ Val f-Cycl ospori ne or [ Nvaf Zplg/fdgq@B@qi ne s as "target"” -
cyclosporin, in preference to netabolites thereof, e.g. netabolites thereof
in man, such as, in the case of Cyclosporine, those recited i medi ately
above. Monoc| Zhan raminbaeoii conjugstst e-reaidblined ndsrcd bercRd cepablp phuse e thenprodustien effa
the inventi onMmefpelonal antipasly tqapatiecnf distingystinachetypertp sydloseprin 8nd A dofabeliinotbprect. eg. a

"target" cycl® H?Wah@t' ¥ aprRereipfer degrgibediand. dy particlp B3 'lefet'f‘ﬁﬁ§thffi'€? H'i‘déf any one of
transformati o -
net aljol i t%es i
whi ch™t hey 5’:&%
the -MeBnt - 9 ss | |£9§E)lg and
exhi bi ting % .@m i orsikio b MUJD cc@%qge
at the 1- ,pogg&eh.%la ab&,e,gﬂh.éﬁ droxy at lon at o e term nal
- MeBnt - met hyy 64uBng. a Ramibr) etghss ﬁ&&ﬁ‘ab&fe JREHREd, Van aantacmwec%uﬁﬁ@ Grokul? G 1an
t he acconpanydydigspEdAREng af a-aHiio Ghid Adslud Bafidg dfSapilopriateedaRB/8.08 4. MGy dr Gmino,
havi ng rel at i ¢alpye.§.Guith CTHOIRSy¢lepéring ur [IDJLyeP-Clicldsprinéok adaﬁing aRariisr, 6. Gk AGrEiIRdbbVRE
17. I n so f ardeasibéd)edth By Ed3Pdrinhadingadn Séaindtdcid 06bidoé bexyitd atqptvatad coaplif group, e.g.
especi al 8i grasfrieinhefare descgbedath mahienan @t ogelospirincas dbreinbgiae defiabdaialbi 4ng oné bf raD,
as in the casktiof.14Qydl15¢puianda, IF, lieerdididoveabi | ity of npnocl onal antibodies
obt ai nabl e i n The gwralpmeass sibn Is crried oubbhditdet regctianiod the gyalogpdrip gornrenefit.d.e. witheit uie
bet ween cy cPidsqeuring ageat Beastiandd siithhheeffectprbbycasiflitioncai ithsi ay¢lepgorisy pompeneetdisselyeghitt 4non
i's in parti 8roanial iserhdiluppioperrroryst as dimaihyl ifagmanyideyjoarpufigsechpsenarafiensof the cgrriergeg. :
desc@ed" afRyipE protein, fSelption| oy sppensien %Wﬁa'bP'@éesb“ffﬂ’o raba’Q‘Be ﬁeéﬁpé'fagﬂfﬂ W’% gbtainedoy, -
or |65s, noiMEuBeepis g‘e Lsa?“' 'V%" ipd P‘é@@ys'so‘ig . d n

yl?g OBWI

mn aC|d re":salnl eﬁ‘# leegt '?nvmand
W@&e‘fighs 1 pefty f&}gg s 5&@%&;&? i oglob;}%sa iroie sagft

in serum mm ken artlc I
i iy s M

non- met abol i sdiP aRAX§ "'° employed to

conpetiti ve on °9 ﬁ‘T’ ges u?sfeg " pr?) dyrg ©

8, “g s:? mimu genic conj nder aloé] .3 above, o an
to 8, in, tbo ‘% w&m od ggx w,mdé i el
anount, e gto ic h r J%;t s:%
or tensi de 5y A%) fi s S inondl émau

and cont ai nl;d%Q;chu@:% n@ngékg ;,b'?,a,gs asSeddired] vveen 20 Thus nonocl-onal antl bod| es
25 obt ai nabl @dpr) AGHRHHH A Yit Ubing B8 oPRIcH QWS ¢ Bbibik Fifbeia8 Veipleh® BraafhinisBaish biv e
with Cy C|36>S£h9ﬁmrﬂﬁho§>éhh:| &hjugate B) 5&.1006H. Iiedtidnin bA-SMounB b fonf & 5€XC20059.6. danto Lug
&s conpar ediondwed bPLebsS MHsctiohe, i.pTBRSHITIAT, 1ayto QORMEL Ihtér Mo Shdwhd Highairsd Gifssra of
under condi appmpBat@isotg! didtibitidn, @ @y dsteddhinéd 8 regude RIAGhd/@ ELISA tdthhiuedre gitedrfurther
Monocl onal bavstediojddtioss @i timagcaidinge with the smcitkapromdurbs Herdiratier escribagisn efanplecd, and

i nvent i on aandibedy peoduding: eg--spleen ¢elis dollbgtedsteghb)h Bfep 16} may Heqperferined ihtaggogdance with any
cycl osporsé nof the tgchnigyes pragticadi imthe arthrg ugingethe metbed dasertved binSi Fazelkes Bialli BsimBryngln
accor dance Methodst 35 1-32 E880).0m peferred mydlantsi ine sheing faf meyise YBat¥ridingrrip step d). growing

[ equi | i bri umyelmssines ate; ssreeradiian y Piydyctianagainst sf cyelpaporng g@giara regulas | R pustem,
e.g. COycl osgig}ﬁu %éﬁdw@Pe"P‘l’]éerP'Hért“ ot 9ipin' a f?s'F'?fLEH'ﬁA f\@'@@ 99-@? E‘?’%{?ﬂﬁ? dageriper in’
mol /{_pr | eSE€M lo

det erm néﬁ by

aI nﬂ'@f ‘gl At er %t ur es 3% ‘Ef the present
|t |s p s1bl mono nal ani c it pe they
descri bed b %; of ﬁ“ uishi ﬁE aﬁo lfglégi Inor

The pr esent ncB G { ntly

anti bodi es 9\ ﬁ pgss:b bfo tﬁ’a?’r?ml:t% nal Htlbﬁ&i pa
such ant '4pogiktﬁl§u1§1fn§ b%ﬁB@rPl: ;Yonﬁé“e e onH§ee ahd'mekh 67, FO:AMuld th e‘iaboﬁesg
as descr i bege/&ifan. THESRordihaPirBiloaies SifbinablB Hfpkdibate mtmeb@éiﬁda§ oftfie FRfdniaRed
above, as WRldd 13%e fyablivb AByclosibAfs, 8.5. BYHEdpBTe WHRETLAIbRING RiativeR! 10w E83¢Réachitlwites
wi || be appmerboifes thelebiONMoleb@r @M iMBundgsié lcbrifigatedin @bcotdamde wit GHaamvahtion RE. as
speci fi c progieed urelsr 2.0vad R.3zatbayal @cwhich rthel@@lospdrird hapgpin GdinpehbR SHAYsphrids 16 Y Shiedwka],
e.g. for seroftarger icngospdrine thel meseatr inventidn Legatjibs aaTabtiritioro df menoeksal 46tibbdies) cdpatia bis
recei vi ng cyistingeighingi betwebre thepifargeTheycipspedeard stmstaallyi alasely calaledd matgbojites| esgy human
provi des: 3metaolitesrthrrad ifhls siprtindolntyimmunegstic: canjugalessebitaingd by lepumlingoa tavgaeier with a
cycl ospor i neyclesprin havingeancactivaler reuplingyaroup ap the i2rpositipnde-: aprdefinpd undee 1.6 jgegvegind i n
particul ar which s“t’a"B'PPea%fe&Hb?sl %"éhet 'ﬁ@?‘@'t‘ﬁ P‘Pﬁ'i'”i'?ah a"‘é§r§%d1 a9 }heeﬁamP #8310 e

maj or nretsébBY ‘F@”‘f‘?léf P°$'H'°rr‘a repgreomanogip3 ?f!%ﬂs rﬂj t‘%g"B
reactive wi f"ﬁ’° °i§)/E‘L,p(5 ":el E?‘% ‘?5'“931 é ? tam by
exhi bi ting P‘eﬁ |er o po ng (\:l dcou lng gr:){::a%tg Ok ositl Ie
particul ar 3? one e T hefe esBécl arly

maj or netabolite thereof |n nan 3 3 A nnnoclonal ant i body accordlng to 3 1
or 3.2 wherein the cyclosporin is Cyclospdrine, dihydro-[Vall-

2Cycl osporine or | Nvaf-Cycl osporine, especially Cyclosporine. 3A A

nmonocl onal anti body according to any one of 3.1 to 3.3 wherein the
metabolite is a netabolite 50 exhi biting structural transformation of
the a-amno acid residue at the 1l-position, in particular at a term nal



1
H

is Cyclosporin 1, 8, 9, 10, 16, 17, 18 or 21, especially Cyclosporine 17 or
18, nost especially 55 Cycl osporéprtpw(’??

- - 3.6 A nonocl onal anti body.according to any one of 3.2 to 3.5
wherein cross reactivity with the nmetabolite is of the order of ca. 5 %or
| ess, pr ef es dedfiheg UBdeyo1 Brabbvesi parituiae the Bepbsitioald.q/ ad définairuntie sy ore.ofj 1.9a611Teasetr ed
by Rl A or [ELS @melaeciinerdidegboven endsin avhiph the vasidess at the dentaining positionh @rge il fo2 hrat Btos et
forth. F? cote3eong 26 tRse B, Gyclasnerineo dhydnalValk@yéldsortipe g¢ iNvaltCyaipsparing rmyoneaimmalo f
3.1 to 3. 6anihwtesimey bR ereasrpd reactiye witnGycleproring dibydrod\qlE-Eyclasepripger [NvaP-Cyclosporine

( pr edet e¥ nPhdd et" ElPEPetif in Afplerence, to nunjabplias fprqof 8- W‘%abé‘ﬁest‘ﬂ‘%e%ﬁ"a@f‘ syeh afO'ﬂ the

no/ | it e ofasp gidyclospognecthong|recitadymmadigigly Aiove-r ¢ or Ie . . asu

under condi t | ﬁ%" °3§ aﬁ@?&'?% T"Eﬂb'@ %é?“’PB'F’P PP"“‘ §‘ '5(? °“'ar

accor di ng ggﬂ'f"h' ° a8 °" the FAal

g;t ' 2 ;’ dgb Hﬁ ohseg clo::gorg f?§\ Ciﬂcg‘ iﬁéregjen\%d ﬁ@sﬂ%t?éﬂalﬁ%ih (ié‘rﬁh \-,%1 mo 'ﬁ} an
B

activated gf Qsﬁh ,,p Saud- at IS b P s fiyd E‘ Pf'l‘.B rﬁnM as -

e el nbef ol el ) s?...%aﬁgrbemgiicfamﬁgﬁueoﬁ"! affmid Dt o 3

Ila, 1ib, {hiéh ok lreh e WARVGyclobdrie hile! hafihg tr&latiodh} Towh cras-rbdENItR O NAC metabolite
conj ugat;g; cidospdind 7. srt Ecfat & sub métEbiic tralBfRHAEHAYE Byclo8dlin @bk Bspbal Rignificance, e.g.
appropri at gs akurtRlistE Ve Ghaith rhdtabbiitdseiat mannas D the case BLIORWEPYriAs ¢hahd aggsbilityaskd
recovery Ofmosudlohdd attipodigsCibtaihiiilg) inCaetdrdancewithi the metbods @f tha itdemidmyoumhgaish Btween

| mor t al i s eyciosporinsfang aietibatiteb itomofexiiibitngsochrignstorrhation is én murticldar td besioted. Wi t h -an
appropri at e eyss-mastiviye with Imetabgliteanelg.dys desciibed rapovef isnpreferably rval 5 Patar Hesdy mbreom
a seL,(c t2e d prieferably tcal B <% cbr desis] mbrierpsefergblyy ca. [/ P prdlessa ot edattivityl with the nga-metabolised :
est abT’i shegyclogm®rin, e.g3 a3 (neasurep bib BIAC HLISAN 6. [retpetitive. ELISAR dackniayp. rﬁg“ti!bb' Wytﬁﬁé of
3.1 to 3. 8byiet g 9kep- 8 83n8.dn patisuiar Blp-8. a1y apriepgately plse eoniaining B AR ARt BB

cel I's sensfot9s®Peq 90410 P ShR ATOtiGHHS %F&&'c% topsidd, pugh T‘t’??"'af xgRele B'P°s§‘a? to

2.3 above: ggg o 7B ELpi ga?ﬁﬂ&ﬁo'm'm%?%?o%t e il © féy%m ey %°°'°@?' 6“" Eg;

B
h

.z}

U"Ql_"

e.g. hybri ?mn g—?fcr
i il

produci ng ;Jer r
4.2 A hypr Q0 af h b aff G AR ELAOH Sontthrk .% &as
& to C) Obs ke ‘Oc\,%lo@’onﬁ te%péy&&poﬁﬁ\éj oPthe Sbierdr 1052 ﬁngﬂ.vtﬁ Jes$ Preferably’ ¥~ WinkdyL be
appr eci at efss,d ruaqm AR BiripBi@flieS Scd. 1} BCEHOF GIREC BoteMninbt b RtahdbV® othdE, BRY in

di sti ngui saccb.esﬁw% 61 thetBibd/ @RcrbYLhyORINSY dt Bl,, MBthEls i 5zl Aciqde) 92 8Bg - B0Y(1983).
plurality of Thé presenat imaion h@her pamilts tl"l’éxéhubbﬁtenh@nvdf MbrBISnal @ibddiey iof the dlbss IYG, e.g.
respect sk 0oy Ribichssigei dn f fari dsSudhesnttodibs dreespedially auiteld foiusaintdaghdatic/dseay &itxO .09

t he presents desatibed betow, tbsaargpraferedes: vil) A nethod for the production of a-
nmonocl onal arMontmirdgl amtibodies ias descibed cabovangs welicasdiybrBlorha times r@iuciigothen a@Dentirely
whi ch' et howrelpnds willcee apprpdiated from the faspaningdiesreiptior pf theirigarergh prsRpedifisprapartios, well
ant i Qg}dy ahdppted fap yeerin digonoptis/ageay kibey m% [egsfopmenitering af cyelprpory dryg) plagmabloptbigvelsor

t he pr od@cinratipnisrecaiving ByclosRon® the@py- Thq piesen inyenten W@'ﬂ"ﬂ'ﬁﬁ'ﬁ?ﬂﬁﬁﬁ anti body as
defi ned unde’?1 4 °'Eﬂ‘f@"%fa"§’°‘iy cepae of distinguishingbetwoon, & ¢yg| - @olredstermined

i mortal i zi ng' 'Eé(h??%éry%ap d‘ﬂ‘?;?‘?(frﬁ;ﬂ'ﬂ“'a' 8 "?55‘ °§?)r“8’é‘i‘f’"8 H“?ﬁ‘o&s@*’%aé!Y Pt

pr oduci ng su monoc(lr)og\? mordl to % rea v papr Oé?gsl a‘t e ny ’EL e?rﬁilnéd 35

lS![ ra].ﬁda-rrd’gt ggﬁéﬁi% ito thierSof naggell' |a{| rgaﬁa qﬂt olnté)t'ﬁer@o? in XVP; @PX\( i

acconpanyi ngs £X{Phécfonal ahtbsa nJEMQ %F@Zﬁ rm é%ﬁs m{lsﬁéos rﬂemlﬂ%-?\%l]-
Viii) being Acyssfnd Fava cl&&in@'@pe‘éﬁlyCy ibdprine] t Nas now al so
sur pri si ngl y3 p@aeforb@éHadari St Qhy Bfe 1 2Mi 153 .35whplei) the/ fetabiol®! Sl H netibolitd1 €

8- posi tisn, bxhﬁntmg"r@lr@&rad@’ﬁfksfbﬂﬁhﬂb\‘ﬂ € the la-ahtinoOkicidl redifue( StOthéMlpasitofl) inaf@iéalar &sa
wel | as der i wadinay pésitiom onvine Glsidub @t thbl1-pasitdi) d.d) @kifiiting itdminal iydredylatker df et d-antish
exhi bit e. g. acubbiiduei-MeBnitgateHearmesitiaat | sSti cs whi ch parallel those of the
correspondi ngs A monoclonal antibody according to 3.4 wherein the cyclosporin is Cyclosporine and the metabolite
is- Cyclosporin 1, 8, 9, 10, 16, 17, 18 or 21 especially Cyclosporine 17 or 18, most especially
55 Cyclosporine 17. ~ ~ ~ ~—
3.6 A monocional antibody according to any one of 3.2 to 3.5 wherein cross reactivity with the metabolite
is of the order of ca. 5 % or less, preferably 3 % or less, more preferably 2 % or less, e.g. as measured

by RIA or ELISA technique, for example under conditions as hereinbefore set forth.
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"parent™ tyclosporin (e.g. the, corresponding cyclosporin having -(D)Ala- at

the 8-position) to a surpr‘|S| ng and gpe(?r%é@gl degree. This finding is of
especial significance since the N-e-nitrogen I§(zitom of -(D)Lys- provides an

i deal position at which |abelling may be effected, e.g. at which | abel or
tracer groups3.nAynoheiodd antibodyradchirirgcio aryLond of ite BB evtloraify the affigity rcomstantowiib vésplext @
further key ttelprddelernitedpigyclospotin ®.grEediaparienioét tecerdaprof &4~ ‘moiditrerer Tess, preferably
cycl osporins 1 gnolfie of lees, e.asas WWD}I@;Q@Q“@?@# prﬁéef(f?fm(ycl osporl ne)

and/ or for |d%f\unwmqvga'lamtwmvmcosqlﬂgésarmonghte’»f e cl orin, in
in vitro ¢i ssﬁ%A&?P‘tcf?f‘% a? B (3PCHFAing torpyone 'ﬁ&t‘d%\%@ |°9'é'P 9’3 T'ab!°é1¥
deri Vati ves, . Pre cnb ¥ PoHe haylng ;grataweﬁzd i ?;P %’?—{E 8? ‘Eﬂed’ ?Rﬂ"iﬁ?‘g’ 6‘: gr
aut or adi ograph

b IE; 5% e spmse 20 i ?°a

I'n addit | ablel ‘fPé'Ha" % d,
dgr?valt i L;g ogtngj Qﬁna,fsgﬂ'gn maé R °9§E"°Aj§£@ a" ap ° Z o sffect fo;

8- p05|t|on pro e
kits. [(D)Lysr ;2‘,54 Pospori nsggtaﬁus p (?VI dcé a T egsbyfor the re ﬁa@a{@gpﬂiyﬁéﬂof

| abel | ed anal ogylGsofly dtfMonodkMsiSRiibod ¥éth ASBBEd \mhaNISe cemmevaa ewsndh.lny QhiNie,
properties, e.GpusieRadified! i ON to nmonocl onal antibodies to heparent

cycl osporgn, £160a madociomd bR, d@a@ﬁn@ﬂﬁdﬂﬁ?ﬁn@%&ht&ﬂ?@ohﬁn@&&%@n&l@m| on or
as herei nabove #lgtivegdi aftibods Pebdlivirgaailiscsansitsedt by imitufdgehic Emjuditagsaating ©/aap oy
kit conponent af2te@xpagparent. Accordingly there is al so hereby provided:
5.1 A I abel | ed tilgurnortalisation ob Saichatipuely @eqplocingreelish .g.cayrfusldnevith @8 iapjuepriate nyblema cell
8-position is. -idphd/s-; in particular 5.2 A label led derivative.of a

cycl gﬁpor?Pn of o geqevana of dheatequitefli mendcleriab wetibody7from affelegted gmmonalid & linpeo.g-
term™| abel | ed hieridemaeqihfige. “H%ewweﬁer ein is neant a derivative bearing a

tracer: or markbf i "S?H‘%‘Fe“ ucigg Zymonoglans| anfikpdyaccerdipg Yojapyene ol 33%%4"?@ i ve
assay or Iocaﬁbr’n‘y?ﬂdmg%l?"ly 'ﬂ%?‘?%f’l%%bta'@ﬂ'éi'f‘ WW%W‘Wé?p? ﬂé?ﬁ)di‘-f" 3@""?“\‘?:9{ PIORSS |
e.g. wherein iy l.tl,nCt %etw -
tracer or®mar wnl re at f ﬁ& n c eamie:an
wherei n a tﬁ%%vengvc e s;@sm b;;" %Ma o s Sotopy w S gy
-(D Lys- resmjy d QJO ;obgetracer or marker group to
sai d N-\Wat omp od for the prod dhboid g?% ﬂfapérde%d [RieK &y ofid 4D th 9.8384vd,
N at om Vdoa a%léhnrtn@tﬁdﬂe&hﬂgse 'cm mn@&rﬂa m&ﬁln@guch%h@ohﬁﬁhd%édv&ﬁb I#6ES
“ncl ude radi OzHibddy Hu produesd:; der| vatives, fluorescent and

chem | um nescaiyta Mehddvad the/ &%du%ﬁdi'n S Qrtiylritfoink 681 8! plodleing afnibnodkAatAfiolly BY &efined
| abel I'ing, i.éandedung\6héleih. MMotdB gbote, Waich d@sd conphiseh inihdrthlizing af antibbdylprédiugifigDtelti N
to which the ey.chlee® tynphinsdelean prbdaingishdhianitbay, b.grby fsianl witteant dpprepriatel najalbink eell
derivati wes ateaforesaid io include derivatives wherein the N e-atom of
the -(D)Lys- ribsiatiove prdcessheterS-mayshet paviornget tim edvesiance with gow atanda@ibtéchinmbasl b.gdas.
p- OH pheny| heeivgvovendescribed; iod e desfibad inethe esromeanting dremplés. pisfeared: awelorerogall Vipasi fore s
as af or esai ¢s¢ improerse vidhdring amouse {Baif@meelame padl ling. E- at om of the - (D)Lys- =~ -
r esi q_f at t het '@s peysalsa syrpriginghakenn found;thag WQ‘%EH"E%'@EPRa'QP)B(E resi the §-pgsitign.{Qy |
or rhodan® né:gg? undgy 1. {4 1I5df?r%@b?ﬁ°" W | a5 dorjvaives é{h“"'?;ﬁf‘r‘?‘?i Nrsiatom theredt i I's
group, e.g cf@g@uﬁ xf'qu W Itﬁll |cs ﬁg\ %@ llel ;spo dlng
part I CU| ar g T? F 0 &8@ 0 e 1a r,gl‘ll nce sm ﬁ-e-n L[] enna " g(‘} s"?'e
accor di ngl y .g, %fig e .abé or 5 ol el ol
cl ey tq
a tracer or wBlKel cB£p9 ﬂ, B5totin e&f&z n'e?ald/off‘dﬂ ﬁg‘
or cheni | Umblﬁ@iﬁ&ﬁﬂ& ofdhd rente os@o?m %Q?Gu' {nG@ s50b ﬁt?epﬁrb Rafor3! M@radnb&@\%y I
derivati ves iadedafes S iﬁBMle rili)étﬁ&aéred' m n@ﬂ@hlﬁdraﬂlobﬁprw dPERESE, §§.8P M Kidrdy
and v) abovemcr@a@radibgﬁb@yl ng starting materials in which the -(D) Lys-
resi due ado t han 8ddiios iabél @, 6.6 raaoactively & flucrescently taBéliad deriverlvys dbtngbleiym btlosporins
prepar ed by havirigrao{)ioksi esiduafat thia Sappgtiod pravilé iled] atnadohdntsJorsddad.iih BAEng FIA. dingnaatic
t he NW eat orkitso f(D)LipsF -eycBroxirs- th@Sprovidesa cheansafor tha@eady plisntipn of labdlibd) gnalogues of the -
f I uor escent "gardntibaycibspdrindeaving aquivalest bingling peoppriiespe.g-cul relajioncto impneaingal gihtibadies to the
parent cyclosporin, ©.g. as obtained in accordance with the present invention or as hereinabove defined,
s5 and hence emminently useful as diagnostic/assay kit component or co-component.

Accordingly there is also hereby provided: '

5.1 A labelled derivative of a cyclosporin wherein the residue at the B-position is -(D)Lys-; in particular

5.2 A label led derivative of a cyclosporin of formula id as defined above.
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e .

fluorescent noiety to the N-E~atome.g. by N-*-dansylation. Similarly

radi oactively |abelled detivati vesEp%wspgz §¢par ed by coupling of a

radi oactively | abelled substituent, e.g | abel | ed

p- OH phenyl - propi onyl, to the N—*-atom In the | atter case the substituent
may either b8yim tdnablabduemldérmiwpasiu&rd Heini is) tneant] a dérivative bearingeey trdper dr aviadderd adaln
subsequent ortgroupne.g.curelding onfaciftating awantijplive askay dd-lecationfnseifl derivetivie.y Such alerivativieslue
in the 8- pioelydederiyatives, exAhersintdne or tere atoms obie dPY-ysc resilue flinctions 36 a irpagher masipr
p- OH phenyatan ednfagdipAcive-atamy ag well st derivatiyes wharpin @ tracoCpLRAEHYPUP ip pitashed ip the i d
and {t he SobiteR 1Physy Fasiges @ﬂﬂs‘@oﬂ!@ﬂt‘"‘ 99 gfieq tracer pr mﬂrk?’rﬂé""g‘@% Necaigm °Fn‘3¥ et y
wi t 1251, ""q?aﬁ e drepet % 1;\ aetes' Y L toyonieg

(T Tt nar,ﬁ'r iyt i AR az% e ?s«ﬁgp .fﬂﬁ%ie""&%z
i {%% B 1% i péoﬁ e g&ﬁsdl e

1251 |apoe|‘f1%ﬁ
chl oram n
@0(551’.94- résiau& h-B&mB:hbtﬁc Yo ﬁuo?é%éefn{ pOUt

Where | abel s bhod ”ﬁ dﬁ

usi ng the LB & PdAngy &r Lo EheffHa rldlmum ester group, e.g.

J. i n. - ChardeSdrbdy. iBICRE TAGM. 8 plﬂﬁl @Hé&i@eb) Afaa&.wraatgrou@sf &blodpbiths as defined
cycl ospey i ungerafi ah@egame%g‘@a.—%ych are susceptible to labelling, e.g. as
descri bed. als@usose ivhsreictie reide A @b isvpasiiondsa tekiduedf Brmulae: N- Y- at om of - (D) Lys-

at the 8-position is substituted by a group, such as p-OH phenyl - propi onyl,
suscepti bl e 125i odi nation, are inmedi ate precursors of the |abelled 50
derivatives of the invention and are al sg qgw Further specific enbodiments
i n accordance with the present invention,ar 2.4 An i ”mmunogeni ¢ conj ugat e
conprising a carrier coupled with a cycl¢sporin having an activated
coupling group as defined under any one (Qf Y 8 to 1.11, 1.14 or 1.15
(formulae lib and I|d) above. 3.11 A nonecTonal antibody according to 3.9
above, characterised in that the cycl osp§r| n enployed-at 55 step a) is a
cycl osp55r| n as defined under 2.4 abovaiH-BHdCD-Monocl onal anti body reactive -
with a cyclosporin (including polycl onal( nti serum containing antibodies
reactive with a cyclosporin) generated i H response to an imrunogenic

conj ugat e as_ defined under any one of 2.4 to 2.6 above. 18 EP. 0 198 026

un 3.13 J\/b“%!ar@fﬂ%! is P LhieNs £r4cor &H kel 9ro§p erpJn%QErtrhdf@acthIP hab@é@'f%@%ﬁtrb?

8i hydro-] Val chetifimésesit §lolig) 8.904s shéddig ubtfde@abe.l Ne, especially

Cycl ospor i neLabbiFHABREREE §s S6HeEald Gy prepardd briabgelsiy Riftbcoss Hopsy akpy) RbRB

i N accor dagphying bthrting Ratéhialk iiDwiichQe {D)DREBSIdUBLaERe B-hJsitiadi prR-labblfod ABMBtRIE they
i ndi cat ed rhdycverppspaed by trodattion Bk appromiatetidbelling vubstifubrd,re.gastahedlii-t-atorh optas HD)Lys- ar
utility saSresduspa rtisn Bpositfon.ditag rioabscedtiy Sak@ffedk ddrivatives t reaysbe prepared hyneouplings sfag
Kits. Accdiudiesrgitynoistyntodheyi¢-atbmreigh by Nasipasgtetion Rimijare exdipdctivelyvaheliadolerivativey mdes :
7. An i mmubecrrepsred Py kuplingrof 8 yadiogatiyehelakpliecRiubstityent .o\ iilabelded rs9§-pml-prqmonvl L
cycl ospor i heNzgiemyin tiedattorcasmihe eubstiiyent may eithas g indrbelled foym pépes fgntroguctien gy may be

Q/clx@por i Akelied; ybse *e‘ét'@m‘l"@!',‘@r Gqr pega !h€)§' Somypf the lypine !ﬁﬂi‘? B-Resitiop may -

t her apy 0 sethey % 'P ‘§’ %t'lyéﬁ?‘ 'P‘?“Sq “Vkﬂ?ﬂﬁ'ﬂ"oﬁ‘i °"éﬁ'ﬁ‘ ju do?'oﬁrﬁ’t“?:gbr um
as defi necP’ "Eid s ¥/ dabel; led p{;l enyLmpighy 3¢t o

anti body a® iy ';l 3’5 o ?ﬁ?ﬁ s{ a'6t1°"
said kit oF gluc acl I el runa orm iéﬁy |de N

pur pose | | re’% é‘{ién r

bl ood, 0&3\ ﬁ’lod arsthéll chem., 19,

appropri at ﬁls @l%@ﬁ]' Bgnvﬁtﬁvgé Bﬁﬂe £§H ihé Bhe ih&SReH Wﬂlé?lgar5¥|§sl: lElQ'id ﬂleI?ﬂ&read)Sé_s
Such kits qsqibbdidbodoPSample BEREINed WHorsithd SREH o LED)LYS- 40 the BX64iHR I&Cbhbdﬂﬁted%
hitherto ufngBip; SRRl as EORiphényigrapionifil fusceptibled'?iddindliodAfk imédiatd prosurdors ot RbEIRACE
W t h t hep | duvirifies OftheTiByentin and ar8 ks hel. y conventional type for use in

accor dance Wrirthercspsuifie RinbadirsdntsiRh dccandshcé-ifh tAs pragenttieediion srtes. Thus RIA kits

W || suitabl2s 8rinpnunggenic reofi@atedchiniprisiiy & cardertdotimbdywithaa cyclogioriiabaving , anBictivated
appropri at e couglied draug ag gefinersynderiany onerdf v.8td /4, 1.¢4 q 1.18 fornlulée ibcnid Ud)dbaveany one
of 5.1 to 5.331dhooeclonghanticdy @peording o Bi9rabeveasharastefisediinghat thi ¢idlasdorinyeariplovesoati n
derivat Fve {PIR) ipa cydnspara pedafingdundes 214aBovey cl osporin to be assayed. \Were
oy cl osporl n éﬂlstgqug@I 3gt§> o fpagtive With| a §mlqse_qg mg@urg polyclonal anti serum containing

antibodies reactive with & cyclosporin) generated in response to an immunogenic conjugate as defined
under any one of 2.4 to 2.6 above.
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| abel 1’edt derivative of [ (D) Lysr- Q/cl osporine. However it may al so be any
ot her | abel |l ed conpl enentary cycl ospepigiesioss B§xanpl e where Cyclosporine is
to be assayed, tritiated.Cyclosporine. The cyclosporin 26 standard C) will
generally be a solution or the like conprising a known quantity of the

cycl osporin t 3.18eMmedmyleaitiboly) accoing do §.12 repctivhiwith Sydpsporing, ldihwdyo-[Ve!Pellyslesploning cor
and i ncubat ed [Nefdytieaporinetdspeasiatly. Cyslospotreent B) and with either the sanple to
be assayed or &umpegenintcoioates ae defined wnder 24 maw b PepRgd bfcendanes wilhtthe mebodsrg
e.g- at 4, Qrocppesieplabove-he i ncubating mxture is preferably kept in the
range of for om éBcPE&"ml’?'Vt lﬁ‘d'Batedet“ "‘°£P°‘°£'B'o€ft“b Hs Gh°7 '“25?"“93‘ a’?)raﬁf%rpa'ﬂ?%af ity as

the dd of Ef ‘g@?ﬁs ﬁy ﬂ k' Yis buffer I ncubat i on
conveni ent | y %‘? "P'éSr ot fudihier as vgntioq Pr

hours. After i 'g“{f tors §em 1 cy% P asaay p'e for
anti body i s Sqtg&f:g :g@ ki %Ji{'"d*ﬁg\ O{IE &%B ({% Jﬂ L ?Vcosporme
charcoal Zhch a9y Mérotibral hef.n denéioffJ%tsue%&Q%%Qﬁcuaps0
the charcoal ang,ngbnd B%iBod %sﬁéﬂ@cfﬁh& b!ne anéﬁ%o@r by centrifugation.
The amount of gs@ethgdRént biehiti Xit brsyasie ractlon is then 35 measured by

st andard technikfigs deffed unddy 71 &rélUisstulSei Biagrlobtidt pueidsesP 89! foh etdriniinfiy duaflities of a
addi tion 0 eéycofeapRset MObdYdE blodd) PlaghiaO PrOdrink,06lg.Cds & Gritr3Ne? Ndstablishifiyd bk Appréprikth ©
ant i body i s dosagingSebifgn [Bdr Ofatisntsi @belingt Oyclobpdrid nmeapy. Siich A4E pogido ah rassap rhdass for
unknown pl aseyeiospars] &g. Clraospaing t hithertounmateled sersitivilyt i s usual to prepare a

st andard cal i bKis p.orRIA emd/A, liigs iaactbrdaricn gitsbé invantiongmayfoe phemtirely conyentional twpedfpr use
known conceninragtordance With/cokientiondl fitlA ancoFlf easal teghnigiues-hug Ridddits iwillrsuitakly ¢empdssgn
of the, ki ad ¥MdEiercie antibadyi Bod@bovar ) ap gopieprigte lakelled gyplosppgn desvatiyes 9gets defivpdwndes h
deperid upon w e(of B3P SPettRite Indy OF cYrinsRasie stepdard, Jhe dabejied gyqlasposin d&f'vat've will be
f 1 uor escent | SPTPRPENANG ‘ERE?WWW@ qeﬁss&&"é’o\”ﬂ%[ﬁgéc"?ﬁ?‘{’ﬂe lsl‘ﬂabei ‘ﬁW?ﬂ i B‘H ut b‘E e
anti body. Al 'ée? f?ﬁtq"v’é‘i' °é§g)ég REyclosnotine, HowevelJt 'B@f ?'?P %l gﬁ
based on any°y8 kﬁ 978 CYElpsP °§%§°{ e R i3t i th tpo:n
fol | owi ng ex &Y MQFraasﬂ R0 95 ihe ik cppRIsing, |°r‘{v\r/'e il tc‘!n 3§VE%RR7|5LE %

Preparati on %g n%go% npgss@‘lﬁﬁg rl l?b rl tiexﬁw: t B) and.with .
 WbLew: we#gvﬁ ;;?E o pavikisar gm b
adj ust ed to e s %m% T W Bt oH
CH2d 2 (299 frbr)ap bt WP Sid 81 butferiAd @t dueh &Y d GikkietY B bR I'tered and
%‘{/apor ated t o GHedaRhTohvBnidhif tats fidr @Fle: bifs) o l¥eke ad¥i\b abcﬁB?d hoa& Ater incubation
crystal | i ne e&idietof ol3) comporni)BhintM e GRibbdySs éepardiBd Bom 6 ukboGialavtRe, d.d) by the
CHC13 (100 misp onerdrcdl Bih lay enbriridvated titardod. e ughouhdsiratitmladsotis lolto SisicharédabDand may
Af ter cool i ngert be separatadl ibg riltdation- & Ay, ceptrifugdtian/ I The lainaunt dieradidaciy @) oriesiraatitridisl then
dropw se, saindedsired be aatdagntectiniquasr e.9i by tijuidr sciatillafiapr co@nting ffes thet addifiih, of aAsecondary
sol ution of $dlukde Teauprivivition of\iovipbre@HB)| bo(rel, 18 Ahecantitiody isgnversel GHEPR om0 torthg amaeynt of
added t 0 t hecyghppdlr indee sipknown olasrer eanwiles Eoragantitive pralygis.fibjs usal Ho preparata stgngard
to conpl et e palikiation eyive bxfapalysing isplutions@f thetsyclesprrin®f knoveqnesatrafip-h furt her CHCI 3 -
(200, i ), the FiAKin@cqoutaage it o venson mey e e 6f thelirdcersin ntbpdies oo payndiioy light
The OF gani¢ PHReageriand M’F"F'é&eﬂ?{)‘é pPaqacompatition betwean 4y flugroscept,eyclozpodia {10- é\f'é{?fﬁ ¥ o

chr S%?ﬁéfapf"ed':ﬁz” X et e e B i gty b f e g

gl Sgﬁt-[g 20_ i @ 'g, fﬁ%@hggrgﬂﬁg%w&fg@ W@%Jﬁtﬂ@%ow onal 3 % net hanol as

(N- E- BOO) zl (8.8 g) dissolved in absolute
et hanol (40g%h‘%wwm 10 % pal | adi uni C catal yst (0.6
g) in a Gastara) hysuemen 84q HvRLdulmdLOEMEVAPOBA iriambte Wr EHaClo (200GMPdNaIH B (Mo riis
is taken up ( Zabflisted Jo. pHAE Lsikg SURRECTR! A estfabting 2R, dacH MR With CHREL, (20D At} @hel Giganic
purified ahronmbegs diidipdveiCid, 5@, titkedtand @¥apbiaed ag dripiidss Yo ¥dld Béd H-OBLaNILEHOMOGR
-. 0.20 mMm andoBeeisadnsntineclatiduel de pl us 7 % net hanol as eluant: [al] = -
129.1 * (c = 1h)QN--ROGHEIS)(P)LEY (6(2blgkis BESYivel MOCHEID)1DG a) et M-meftipimerphdiies 42195 GHs
(7.1 g) and H-add®nwithzidjog- Bfgr-cheling the \alitioitd €0, phvaloy! chigida {(X§d) iy gdded qypvmeeand

di ssol ved i n nibe fepdtiemeixigre) iy stirge fof Q(DGJW?'?O “afdolitiomet HielayrMehies-Meal- ‘12‘ (5234@?
and 85 CHCIls (20 mi) is added to the anhydride solution dropwise and stitred for 17 hours at -20* to complete

reaction. After dilufing the CHCIs solution with further CHCI3 (200 ml), the mixture is shaken with
saturated NaHCO; solution (100 ml). The organic phase is dried over NazSOq, filtered and the solvent
evaporated to dryness.

19



Castfo feagent (Bt:OP(NVe2A PF6 ) (5.6 g) are added at room tenperature
(251). The reaction mxture i's sti rgpedi@ﬂz ¢Bdays at roomtenperature, then
the solution is diluted with methylene chloride (200 m) and shaken with
saturated NaHCO3 solution (100 m ). The organic phase is dried over Na2SO4,
filtered and evhgohtakieddily residie jayestiod clilomatogréphicalydusnp 25« theamadntaf silica gelr (pdricied
chr onat ogr ap#irec68y 08A msi) kiccmetiydsine CHGTe gith dcklitional § %0BetiRNOIGS oluantinf’ men®H9t Gne
chloride plu§ ¥ lhtehanol as el uant: [v (lé) -143.8- (¢ = 1.0 in CHCL9).

¢) (N--BOC)- FMOC-(D)Lys-MeLeu-MeLeu—Me zl (8.8 g) dissolved in absolute ethanol (400 ml) is

?\l— = BOOj FMYdrogpss §”"N/e‘|9e°{§ W@@’QVE%\W (e '"a%AﬁEF‘aSa{‘P’d'R@E%‘H %!thgamu a-

SO;Z'U'[IOI’] of ??Baa fg"?pl%‘)ﬁr rﬁfi?u%‘d%ﬂ:"ﬁ% P 7 °é’nt

i s evaporate EEE heg,. eB’E ‘?Qgi""k"ﬁé‘%"‘%é 0 9)
“5' ”9 rredhhyl %235 23;%‘%3 QB yid& ool =
ter'n rature (25°). The reaction mixture
( N‘ -- BOO) - H Jré&sfo By sé\mh' |sSﬁlﬁte%‘theMeﬂ1ylene chloride (200 mi)
Val - MeLeu- Al girganidon i raaa r@&k&épka@dn {160 @l)."EN8 Qlgakid Bhadd is-dridd &ver Nal SO0 HilfeRed! NE
sol ution is adevifoRfbd tddriess? THAYLEMEPNHY FRidadlid iplrfied cHidmatdrabliidaliy/éni shic£ G (506 §).
Af ter eviapor @los0/20)Qking Methyiénk ¢RtHde phii® uOhétinBlQE elighti[€i3ie= i183.8h@lkeno infcHEER Cl 2
(200 ml) ande)s@itetBOT)-EMOCIHGSMectMbLE}-WevarMeBnit-a Abu-Saf-Mellou-axitMeb ai-Al®0BD f(5.546)
agqueous phasare 2iredeiarcatotal ofet hobisreg) raomit thyipetatiee dhd solutioke of(rdiylend Ehiorkié ¢S0onIpani C
phase i s dri piperidine (102 D@, sofverit iscavambralid and thefobtaimertioilohepetogrephed o Baphigien Lot
i's.purified (80 giveingysthykne chibridg plon3 % méteanolge blugng B:05° ) 168206 -01.20 Gik)- usi ng
met h)S!_,er?e c hf) $2Ndaghl @¢ nMiOis Geided tih HhoBOGH-E@)LygMeLep MW&VE'@@%W'S&FMG@W n
a

CHCI 9) (W%é@s‘\'as@%(&ﬁ? ) ﬂw%?dﬂy |et§.'ﬁﬁ°h6’5y}')r fften & l{ﬂthe ftiop & agipgedto RH %
stirrin gto vBQ%F? dppn% ) égp MEI'_\E‘H empgﬁxpon of he solvent, the obtamed resndue is
MeBnt - aAbu- P Szl

Aftrateg Ngﬂ‘i "‘Hl soluipn, Aftgr P ’ﬁ'aﬁB'E °°“s

eacprﬁB)e usipg meth A éhl EL ed
e

sol ution (ZOQ( 5 @aa%%e %vmﬁ“ rﬁﬁb QY e é&?%)ds'nh&&m eﬁ’fvfevéi”d
evapor at ed, tIAbY-Sarié L Qgg}@'ié? (a$Ph )ydl%lvé:i in! hethyidfe cictd® (2300 ml). Pro-
dride! [(

Q

(0. 062- 03020) pau.a Ipn&pﬁaﬁic fayb & 5014 Btution iredIBELARdedPsha Settaddion rhiRGre Ts
-198. 3 (C = diinldd ¥dp 24-hl5d The obthindd™ SoREGSIS wadhdd witly $aturated NaHCO;s solution (200 ml),

[ (N- E- BOC) - ( ) lobsikic @éﬁé @%ﬂ&f vBENASOA 2iltdV8 off dhd @RPoRBd,IdAd ptiéd Shvdntatographically on
trifluoroacesikica gacpb d) 20oeadopo)aisig methylérRthlof@aiilses %fmidthadol B Bltdnt: B -=2098.3 Ehe
reacti on sol =ti.mi CHsL)Yi xed with ice, sat. K2C03 (10 m) and extracted 3x
W th netdayl endpPotdsosterie)] (200 m ). The organi c. phase is dried over Na2SO4,
filtered andiMEBOCEP)psTtCrcksponmed42ang) i cotlad tooRA ‘avithaiflugnoardis ssidd2fml andsstimed :
chr omat ogr aptegethes for $bpiiniate30 * | THROoaCttp Golytion isgnixag with ic(pat. K-GQe (1@yilkand ediatted dde .
plus 1 % net w%@pmﬂ@e@hlg@qqt(zqodnl iThe ergerircphese is @lried over NaxSOq, filtered and the solvent is = -
conpQuad[ (D) egasqrategfcws qeﬁéw argsluel isoeuomatographed—ony Sephadex (2 IP00 gi, asing
product 4onp B‘Bﬁ"lﬂe"}?égb 3 E6HEOt tscalpant e yeld éhet"'“? WPP?'F“@H@SI’QHPR?@“% (3%
standard t ec

I ts i ncl ucle | cl QSPQLI ne iU
?zsgfgh'c;’zh” m@, B ?;é:%? nrrhis g
EXAMPLE Z: ¢ rgp él ?0 ltr %droxys CC|1nc§/l ?B Lys - Cycl ospori.ne:

[ Process st e n accordance
W th exarrpl%réehe%ﬁwmfm '{y e %@"9 i Ll ﬁ;r&g&%%g "ml ¢ anhydri de

are added. Thgs 8 [B)0ysPDyblbd e'p'iodﬁ&eh Ik %Qcofdaﬁcecﬁth ekdmpié § - aratiisdoREI IO mi
t enper.at ur @yitd nd 86 Ry l’slxdilnl&%nl{,ydhde)/ar@é(dﬂﬁd)f‘m& B5taikbadOILtion 3 strBa RE CABX hrsd4d'réom
The obt adonagingstatuye #ndahe piiding fuly svapdRitaDinaphvatuutnat Mfax g40Se pTredbiainkdoifQesidue is
enpl oyi ng reBbingtbgrahed bl &8 ¢ HephddeR LYR0Binplayrq metiydbne ohibdrids t+e2l % methdholndnd collected
fractions. infffenigactiens. Thd mreciierpampochdi isobtdted frore tradtiverms fthraugh 2Hns 15 t hr ough
23. NWVR spect NMB graotyoscipy akows gecinyl protaps ait25a and.7@pr0(bmwad] sighalgDang @rsighds foo et~
si gnal s) atti-GOGHGHA00H# 3.28amm. NH- COCH2CH2COOH at 3. 25 ppm 55 20 EP O
198 026 B1 EXAMPLE 3: Preparation of :

[ (O hydroxysuccinyl)-Thr]2-Cycl osporine: [Process step iii)J
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105‘ o} IT*hr]Z Cycl osporine is dissolved in 20 m pyridine and 3.66 g

4 di met hyl anmi no-pyridine and 1.5 g sgpg|1g532@g§1ydr| de are added at 75 * C
The reaction mxture is stirred for hours at 75 * C and then 5 diluted
with 500 Ml CH2Cl 2, washed 5 X, each time with 50 Ml 2N HCl. and 1x with

150 m "~ H20. EXAMRLE GalPremargiérens HO-hpdrayducard)FtkF-Qyclospdrine)fBrocdsa s@OM] and -

evaporated and purified chromatographically using 250 g silica gel (0.040 -
0.062 M) wi t h68%efTheP-Gyslogporre 'éﬂléﬁehvd in @(Nkmﬁﬂﬂa"dPrsﬁpérdaﬁqﬂ!yhmpwﬂdme and15g
(N- e- succi nfuafirie ashydride @rerﬁfﬂsctqt@ L pswvrﬂe’» sty fop Adgurg F@gb and e 0

[
[ (oo it o S0y . B iS00 T it /s dhe
e w@%’@ L %ﬁg@% e iﬂr JM ' B%N Olﬁmg SOIPRIRGTaPPIcalY Uging 250
nl

ﬁluraf' thyI amne are stirred for 2

23.8 & Nhy%?"ﬁf)??g'

e
colourles

hlorid d 1@ |Wl
ghagrel meX?Brﬁ o JR.Q.E- *fh&";iﬁ,% ' b&l&?ﬁﬁ@pﬂ&& %eoowaade tn'a!@ﬁ\pggz 8

hgﬁgx\ﬁﬁl@&mﬁiﬁ& nel

of HCl. The @ddm n?e as%ﬁed' for 'H?@ at Yoo @ ﬁgl'atWetlh 21R1 Weth@AbdeUsHbrid B a clear
sol ution andodium&si sEIiBA. ThE sebivbd sbiltioh & dited With $0AI Méthyen® thisnaa BRY X tH, Ofahd 110
yi el d theqd t htias aduen Abpekse diTEPHBIA 64dEshbdeLHIG lieldiobs arslifiie iig3hkkef fidkodgtly Bdiween
2.50 and 2. 7&cp pdtitior) of HCh. TR Srpanit thade-iShinalli shakeh oih 1O il dilits NaiiCO}. shitionrankd dried Gver
ppm (2S). ThHNa:B0s itk aad the saiveBt guapptated off toydeid thértitlefcompanmd.Nng st ructure: 20 - Co
CO- CH2 (D) . Cithg BMB)spedulin GDilfitCisdocRyIQRDis at 2.50 aRH2.75 ppm (J = 5 cps) and N-succinimipd - -
CO CH2 EXANMRbrétors:at 218210 ppm (2§}. The residue at the 8-position has the following-structure:
[(Oiﬁpm A m dooxysuccinyl)-Thrf-Cyciosporine: [Process step i)l 30 54 rrg

y

triethyl am ne, 98 ng N hydr ysucm nimde and 102 ny H .
N- et hyl - N - (3-di net hyl am n6 pyI - carbodiimde are g é: %0 a solution of
200 ng of [ (O hydroxysucci(dyl) CHh(QlQ)w-ﬁsp(ﬂﬁzhg-m ceq in accordance
with example 3 in 10 nl net J/ene chl ori de, addltlonb ysffected at 20

*C-with rfgorous exclusion of noisture. The reaction ni x ur i's stirred for
6-hours at roomtenperature, diluted with 200 m 35 - net hyl ene chl ori de and
shaken with 50 ml H20.- The aqueous phase In adjusted to pHS5 - 6 by. :
drop-w se adgiAMMR sObrogahhibids [(BRELcRRAIOE suci)- TAHMGRISSpoRMA Frockss sy hf act ed.
w th 100 g nethytene—chrortoe and—tie organtc phases wastredw 1T 0. 1N
RGHCCa, dried gyesg MeRypbttne, fob IngeR-Reliradpic@NmBO bt €02 md MeotkypRL@UieihPlarfihdprdbjip d
chromat ogr ap&ur&adiduae b6 1208@pdtd @ sgiufon! df @00 Bl of OLhRdrestyBEtiRYHEThER-EycRSpofteliftBducddoin
yi el d the ti&dcrdanaswinBxiimpba in 10 ml Inbthylend ehiotidel .abdiion bainileifected it DOVIRG iwith Gidmus
shows succi. néxgluslen @rnmistuns Thd reatiGOmiaireds Stimad) foe 6 haursl at4Bons teopbnatyle, gilied @itrs20atml
2. 60 ppm as methylérbi chloxide. and ekanodth G0 enl #:0.tThe aquepsihasedm adjustodtitpH b 0 Bbp Wiopgyise
structure: 4éddition of 1N HCl an@Shaken-The(aqueous phase is extracted with 100 ml methylene chiloride and the
CO CH2 ./ CH- c]aqg(r@l—ﬁhases washed with O1N-NaBORk.-dripgl over NaxS04, filtered and evaporated. The residue is
CO. C\We 50 Expwim@mapg@ iyt ysipg 139 g silica gel with ethylacetate as eluant to yield the title compound: -
( 2- pylkelBiy ) UBt'HE &) QE)QMHQ?) fu M}i' Epely §hwsegﬂew'6!dad¥9twéat%‘iﬂr4§@e‘*§'§'°§§"ép
| | )] Q'S/S N sEHEEIMY Protoas gt 250 pRm as R yitiplet. ﬁl’“?)]eﬁ'F"é?pﬂ‘ tha Zpasitiop has igjlelipwing staucligy ¢ j on
of 126 ng [(D)Lys]3-Cyclosporine 55 in-10 m nethylene chloride at 20 *C
and with rigorous exclusion of noisture.gThe reaction mxture is stirred
for 6 hours at roomtenperature, dilut du th 200 ml nethyl ene chloride and
shaken with 50 m sat urat eeCOyaHCO3. Thes@glieous phas c(o.scngxtract ed with 150
m nethyl ene chloride, the or\g m‘fﬂ{gn %35 dfé@ H30, dried over
Na2SO4, filtered and evapor at# 5 ils purified 21 EP
0 198 026 Bi chromat ographtMtl |y using 100 g silica g@ﬁ CHpt h et hyl ene
chl ori de/ nmet hanol (95: 5) as eluant to yield the pure title conpound: [a]p
= - 165 *sgc = 1.0 in CHCls).

EXAMPLE 6: Preparation of [(N-(3-(2-pyridyl)dithio)propion-1-yi)-(D)LysE-Cyclosporine: [Process step ii)]

35 mg succinyl-3-[(2-pyridyl)dithioJpropionate are added to a solution of 126 mg [(D)LysF-Cyclosporine

55 in 10 ml methylene chloride at 20 *C and with rigorous exclusion of moisture. The reaction mixture is
stirred for 6 hours at room temperature, diluted with 200 mi methylens chloride and shaken with 50 mi
saturated NaHCOs. The aqueous phase is extracted with 150 ml methylene chloride, the organic phases
washed with H:0, dried over NaxSO., fillered and evaporated. The amorphous residue is purified
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The 'resi due at the 8- position.has the formula 5 -Co

N (0) CH (CH2)4-NH CO CH2CH S-S S( EPQ 198 026 B1 -NH EXAMPLE 7:
Preparati on of imrunogenic cycl osporin-carri er conj ugates of the type
defined under 2.1 15 above [Process step vi)] 7.1 Conjugate w th Chicken
7-d obul i nc'I?I“W’%BF'C EOB(SCﬁ"'ﬁ? ol u@omgsm |°H9fidp/ﬂ(et!))in_0y(95r SCsdiueatpoyisld éhe
produced i R Q?CFPBB‘?\’B t=h 198 rdt HHia Chgllof exanple 4 in Q2 ni

di met hy! f or melfif? BFEIuR & the Fepagition basitipforpylac hi cken y- gl obuI inin 4 nl NaHCC3
(1.5 %V\A v, pH 8.1). The reaction mxture is stirred for ca. 2 hours at
roomy fenperature and the obtai ned conjugate purified by dialysis against
phosphate buffered saline.gg/.2 Conjugate w th Chickerny Oval bumin 25 10.7 ng
[ (O succi ni m dooxysucci ny hrég cl o ori ne produgedy\ n accordance with
exanpl e 5 and additional | ) Hﬁ $jiHr @@"ﬂr@ﬁﬂ‘tsré ed npterial (1 - 2 - |
aLC /ngs obtained anal ogeNsly to exanple 5, but usi ritrated

[ Thr] 2- Cycl osporine as starting material) in 100 al dinmethylformam de are
added with vigorous stirring to 30.45 ng chicken ovalbumn in 2 m, 1.5 %
NaHCO3 buffer (nolar excess 30 cylosporin/oval bumin = 10.68). The reaction
m xt ure i sSEXAMRLEET Hreparafbonha impuragenindytiespbrirkcanipe carjuljdtes 6inbe type dembd iumRd 2.1
conj ugate phere: {Rrendssdpjepdihl ysi s 3x agai nst phosphate buffered Saline for 18
hours at 4 * C. For the conjugate product 55.7 % of input radioactivity is

found bound! CenivgpigIwil fhisken r@ebdlint i ng a binding ratio of 5.95

cycl osporin/ ovaI bum n Coval ent. bi ndi ng_of cyclosporin to oval bum n was
eval uat ed by AU é?)Lvsh%ﬂ 8"09'539%1!"| etrfagee, with dheanethod f
r adigactd § F‘B’“ I7P. A dph g "‘BGUFK?“ MNgHEOs (1.5 %
det er m ned | db dla o1 Mo £ zd‘P‘W oo MR ’66 e phiained Gpnivorg
ratio of 3p"é' vyl 358?? r{‘lsopvgﬁ °'e "%bt ai ned conj ugate was al i quot ed
and kept a*2°°:ﬁ£§!9!5 &C@:&bﬂlhuﬁﬂm ugat es may be preparéd anal ogously to
exanpl eg; 7 enpl oying the i) product of exanple 6

as the cycl 038P g (G buREikinidBoxfRESHyl)y-Fhrp- C?Qos 5%@'}{8 B'in EeQEMEL Wil e:Bfple 5 and
hybri doma giibraly EBi\ﬁmlnBﬁ@CW‘aitrﬁﬂtem Kk E ahlﬁe% draRgdubly o WaknBle 5, but
Cycl ospor i @fg thifiteaC AhS-GicBéboNriel i) MartingBmdte bolbb NG ditGnyRStRbiide R Qde VP! €
7.1 45 a) Jigorausi sifthg Q6 JoAIBEME dBidkdd/ GvalBkreie ik 20h51.9) %ERENTT; C6fN fmold) Uexdlas O
«ghe i mman ogrspotin/eIbjrig 2 @0.68).0Te edactioh nﬁd(mrelsﬁreﬁ fck 2 Hdul8 - arfibiert ®FPLrAIS ahd AbNd
adj uvant , ebthivied cotugate gurlliyd by (ialysisrGxegdinsDphosphbth @iifferbd\Walls Sor 38 HERORG DOO%E 6 50
i nj ection @oingate srbdugt SEY %oof driputt radioapivitylis déund boundt anplalburdin, lindiatigsd binda ratid d. 2
m conpl et &%Sayelogparindguiplonmimt i s admi ni stered, again by i.p. injection, The
presence of &evelepiokinding of eyaiaspayia to evdbymho@p@valuaed iby ac¢tenequecipitation ot 3 earjugale

m ce i s % oHAYoIsne®-S0 of exdliopativity Fromespanding towanicouplently hopnd: ¢yalasrodibie |detertined in the
Cycl ospor i 378l s‘t'ﬂeé{E@Ft ging beiﬂ?'l‘i?l’ﬁ’mt epling Aetioosf 3 cyglaskoripralpimied Thenobigined a)
exhi bi ti ng® 8‘?‘6 tﬁe %oea tive antibody titres receive a booster
i nj ection coe | gg 2logosly tbP"%?!?Frﬁi‘ea"Q 72 gbpves bytiegloying #s oy
wN) \adnini ¥ °6I°xam ° r?Y°6°§p°é'P WGP ed on the 4th. day, and spl een

158 026 E%—’%‘}%??ﬁd PRE&% G e 2 e o R e

| munol . NMetd (1980).
8.1 Employing the conjugate of example 7.1

a) Immunisation

Female Balb/c mice (20-25 g) each receive 100 LG of the immunogenic conjugate product of example

7.1 in 0.2 ml complete Freund adjuvant, administered by i.p. injection. After 2 weeks a second booster

50 injection comprising 50 1g of the product of example 7.1 emulsified in 0.2 ml complete Freund adjuvant is

administered, again by i.p. injection. The presence of antibodies reactive to Cyclosporine in the serum of
treated mice is confirmed by regular RIA assay employing tritium label led Cyclosporine as tracer.

b) Hybridoma Generation

55 _ .
Mice obtained in step a) exhibiting maximum Cyclosporine reactive antibody titres receive a booster
injection comprising 20 ug of the product of example 3.2 in saline (0.85 % whv) administered iv.. The mice
are sacrificed on the 4th. day, and spleen cells, isolated and fused with mouse (Balb/C) myeloma cells in
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s _

‘Gr dwi'rig *hybri domas are screened for production of antibody reactive to

Cycl osporine by regular R A assay tgehrsgioss gl oying tritium | abel |ed

Cycl osporine as tracer, and exhibiting |ow cross-reactivity with

Cycl osporine 17, again using regular RI A assay technique with tritum | abel

| ed Cycl ospmwdaeoeaeththeawodamr@e@ms Gazelns iehd. -&Fmalm'egﬂﬁb@ﬁ?ér {22 (|1 hd. One

sel ect ed hybr Guwing hytiridemasare earmenied: foy predyetion ef antivady érartiyp 40 CxclosRaeRiY PaYRld e

with Cycl o?w itepbniqua PrIRiRYing: iy, (el fed Lyplesperinp @ t’?"‘w't%exggdtig “%‘QB'P? gacivity with e
hj tfung 'ﬁba'

anti body i gﬁx{e&{é@&a@g@ﬁ%ﬂ%ﬁd techniaypowi RO, 29 TR 29
obt ai ned 5CJ¥ ! ! cl ospor

Conpe od w1 hOEAPeFEY Pordog frtré i 9’ff"°; ol aﬁr"' mﬁt”ﬁ' Qe ?ﬂ‘ﬁ;‘;
Cycl ospori ""197'°Y's°' "’6‘?’ ‘”ttll:edl e . ﬁ"' A% é,; Ediob
COI’lSt ant w

S ﬁ%ﬁiﬁ?ﬁ % e iy b A éte?‘é%t*

invention as récidt Ir@dtr@n of'ttﬂa tQéF\FuEt!l& o f\b plobdnt ﬂ%ﬂhdﬁ)ﬂ%’%@ﬁeréﬂfr taught
cycl 0Spor | %0 \H Mc@lﬁ‘( ﬁ&te i Qbshétls B&viNgan Rtivated ASuplR Gbup; e.fCdsOefin-
defined un reibfinddRdd fanylenb of 9.1 10 Lilt, 1.44 4 .18 (forknulkb 114, 1D Lok B fdrltige, prédalationldf C
or lid) f0r.mmﬁ:g&r.&raaﬁ@tub@nanefpmcamuaog@runaogwsw tttg) &tis eganerainalethads Caf etbis reanenley .
anal 0gousd Yhybition GingAicabAdnaNritibeaiks my redlilg be Xpepled, whith, thbughrriotl dwatical with the
1'i nes/ mynocdpadm! praxiaiti Nybridions limsmyneamal iahtipodyeof thissexamplel wilhrinest the tshroe) gisemight criteria,
i dentical ve.g. exiibieequivalait for eveprimpiuet cheydsterisionte thosaalosrbrscaboyea Thia willi tsorpparestt
t hi s exanpl feom results evidencted firrthe foliomingexaowlet i al criteria, e.g. exhibit
equi val ent or even inproved characteristics to those described above. This
wi || be app@? Employingdn qopiugata of exapiPll®ced in the fol | owi ng exanple. 20 8.2
Enpl™®yi ng the conjugate of exanple 7.2 a) Immunisation Mce (Balb/c) each
recei ve 10024pmyfsaide | rrrrunogenr C conj ugat e product of exanple 7.2 in 200
LI 25 phosphate buffered sal i adAo

adni ni st rat i os pﬂ‘ tﬂai'@ ¢ e E@‘(Ynﬁ aé‘@ﬁ:é? egelmcf 0"’{' g%:izgmggﬁ%ib;ﬁ ?,(t)f ?QI
nea: ge t

pad, neaf® e m GR6HA dnflitfird
adni ni st rata\ mmlstr Sohﬁ %91 qué:r‘m 5 &l & i#n. Gn th@MhirkdN&Ys
pack and 1 - {lodt vel rre%l?e%ékv | ot e oD heimaons Ol | eCt ed 1
week aft e ﬁﬂri merl')ha?gdf%%ﬂ%ng Mede@tedintiseidrimibed for
further yse o,nﬁtr e, mb&sgﬁmtah@,ne@show ng neasured antisera criteria: 30

., Tit re | n 13 gpg SR alslribution flgd: enlizlol IGEY, 2.4 inARLBAY eNt | sotype di stribution
(1gG only ors, hggwgam@m, gusALl SA); 3. Relative avidity in ELISA, 4.
Capacity to O Sapacifi 1o aiserinbaieevverOpplospyier and EyelosorBy 47 g@qmqommle?taangompeﬂ-
Cycl ospori ne f8ELIBACcompeti- tive ELI SA. 35 Sel-ected mce are given
boost er isfj eciSelected mice aakygiven Dooste? ingaatibns on gays 63 -2 Bndf i Prierrio fusion §sin POy ¢ the
the i mmunogiemiuogeainjcenjygate podistiofcwantrie Eia RN iel. & %NeCh bp b (R9.P) and oK iniectiRp

i .p. (50. %n cavcs.iand/i.p. (18Q%0n dayf-28d-dbn on day -3, and-i.p. (100 % on days
-2 and -1. ; b) Hybridoma generation 40 2.5 x 10-7 or 5 x 10-7 spleen
cel ks from Eedbfridamagenestlien f ysed with 5 x 10-7 nouse (Balb/c) nyeloma cells

usi rtb“ PE® 4000 and di stri qt ed in sofm24 24sevvaere L Seq st ol aHF%_F]&P%e%QO&re

screened in E2O3A o] £ od 'és recognisin
Cycl ospor i n8 I]:I (# Pﬁgp Jlﬁ'%%lh i EA”%P tt(eDBr%&?tEeeqf 2ARBbAGOK2bghising [Thep-

i OB e e e
o ) | r
serum al bU Eﬁ? .n@es% Mﬁmﬁpa.tr. a:le%% tepeerre@:éog@epdr Qlbing Ayl irdo @i dionse

are cl oned b&r&%mmcﬁﬁmﬁpnocl onality. Ability of nonocl onal antibodies
produced by ~hydpliityd@forlobibrRF aftiBbdids gétiucddOobydhyblidomgUines) bistaiseelr tontiisting@shisiscrivaeate
(a) Cycl ospestivesn (@tyclospbririeyand @ Codiospeind 17 amtl Cy€lysporine 18 Isitested IBa campstiton damatof g
conpet i t is@ninkipsciELISAbs Gescriden dhy ropednialnl 6t S Immuabiegy ILetsesd 9,189 -QOd.S198RLI 0 R varigly of
| munol ogy  beftek eysems ncludifig: -phdsPiite ulig8b3aline; ah pl 7.5 awithaany wifout .31 % TwespDeand Tris
i ncl udi ng:  jphpH PEatwith [D.0Bf %r Bwbes @hd wishout Nty Qptial ogngitiong fer diparimisation (are) genpally
Tween 20; armbseived in pipsph#te Puflsred ghlinhatPHJFS. WA M '\tﬂﬁbﬁnswt’%’utwmér Of Syslopgfaps
condi ti ons ﬁmmlm§(ﬂf¢wma?ﬂ°@'ﬁ"ah?'@b‘lj@ﬁé'r“?iﬂ“?t"‘@ti’g@P%@ Fyglo d{@ GypipsPeingyy
sal i ne atsspf ads18. Ggr BheliGo fioRheycloshodnen? gampaeri i Gyploseprin °§ X Y3 nes
exam ned 7 produce nonocl onal antibodies discrimnating between (a)
Cycl.osporine and (b) Cycl osponnes 55 17 and 18. For 6 the 1050 ratio of
Cycl osporine 17 conpared to Cyclosporine is ca. 35x or greater.
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23 ° 'EP'0 198 026 Bl EXAMPLE .9: Preparation of |abel |ed derivatives of
cycl osporins as defined under 5.1 gpqysegdeBggcess step ix)] 9. 1:
Preparation of [N -TR TCz(D)Lysj 8-Cycl osporine 5 K>

[ (D) Lysp-Cycl osporine (15 ng) produced in accordance with exanple 1 are

di ssol ved EXAMRLEI9y Prepasatiom pfdakieblled detivatives. of Rivlosimrinsrae dpfined briderch/biahaves [RracREsTE®P
(5.3 ng) i &added and the reaction mixture allowed to stand at -7-C for 17
hours. The i ntensively-red- coloured solutlon is directly chronmatographed on
Sephadex -’l"‘"" of i GEPAPR | de- and 0 5 % met hanol . Fractions

r | Th [ I nd r ver
:neOE? fs:?gt e ?e % e s OL!, are S vod Tn %et%yle
londe mme oc is n tge rea |0{N
nr £ | uor GS%% 12 f: TS Wurs A0 il e -sd. g é?x?ak ;as DAL Selion
structure (20 g) with methylene chlonde and 05 % methanol Fractio 10 mi portions.
NCI H 20,25 1ne title compound is recqvered as an oil from,_ fractions 5 14: UV absorption: 300

(CH2) 4 - ’\Hnﬁluoresgﬂce omiéSlon: 330 Hm2ihe résfilé btafe Qd%slﬁﬁcn has the structure

[ N-e- Dansyl - (D) Lysl - Cycl osporine K. 40 [ (D) Lysl 3-Cycl osporine (232 ng)
produced in accordance with exanple 1 is dissolved in chloroform (15 m).

Et hyl diisopropyl anine (7.3CHhg) and dansyl chloride (89.5 ng) are added and
the reaasion mxture is stirredNfor 2 hoyrs. The mp’du t is.

chromat ographed directly oncﬁé’ph KON vm\m met hyl ene chl ori de
and 0.5 % net hanol .- Fractionsd are O m “pdrtions. The

i ting product

0.20 mMm) (100 g) with

re- chromat ogr aphed using silica gel
net hyl e®® chloride and 5 % net hanol . are collected in 15 n
portions. Fractions 28-44 yield pure pfroes gl O0O=-183.8, ¢ =1.08 in
CHCI'S. 9.3: Preparation of 125 | odi nat rlvatlve of [(D) Lys’>

-Cycl osporine 50 Title conpound i L2 anal ogously to the nethods
descri bed by Bolton and Hunter [BidghgfmM” J. 133, 529 (1973)] by attachnent
of a p- phenyl propi onyl residue toNthe N-*-atom of the residue at the 8-
position of [(D)Lysl8-Cyclospori ng.oéepar ed in.accordance with exanple 1.
The 1251 | abel is carried in the phew ri ng of the p-OH phenyl propi onyl
residue 55 24 - EP 0 198 026 Bl CO RH5 _ HO

- (CH2) 24580 NH- (CH2) 4- CH (D) [125] ] )
Purification is effected by HPLC on @(4250 col um of RP18 with a |inear
gradient and using 10 - 30 % N- . NHe CH = CO -

(0)

35

9.2: Preparation of [N-e-Dansyl-(D)LysFE-Cyclosporine

7 40 *- [(D)LysE-Cyclosporine (232 mg) produced in accordance with example 1 is dissolved in chioroform (15
" . mi). Ethyl diisopropylamine (7.3 mg) and dansy! chloride {(99.5 mg) are added and the reaction mixture is
stired for 2 hours. The product is. chromatographed directly on Sephadex LH20 (100 g) with methylene
chloride and 0.5 % methanol. Fractions are collected in 10 ml portions.
The collected fractions are evaporated and the resulting product re-chromatographed using silica gel
45 (0.06 - 0.20 mm) (100 g) with methylene chloride and 5 % methanol. Fractions are collected in 15 ml
portions.
Fractions 28-44 yield pure product: [«}2° = -183.8°*, ¢ = 1 .08 in CHCl,.

9.3: Preparation of 2 [odinated Derivative of [(D)LysF-Cyclosporine

50 . -
: Title compound is prepared analogously to the methods described by Bolton and Hunter [Biochem. J.

133, 529 (1973)] by attachment of a p-OH-phenylpropionyl residue to the N-e-atom of the residue at the 8-

position of [(D)LysE-Cyclosporine prepared in accordance with example 1. The 131 label is carried in the
phenyl ring of the p-OH-phenylpropionyl residue

56 :
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propandl /0.2 %trifluoroacetic acid in 5 %acetic acid/ 0.2 %
trifluoroacetic acid as |liquid phasgp§hadommdp 1. A nonocl onal anti body
reactive with a cyclosporin and exhibiting | ow cross reactivity with at

| east one netabolite thereof in man, which nonocl onal antibody is raised in
response to an antigen that is not produced by reacting a hem succinate
derivative of a cyclosporin with a protein conjugate @sing carbodiinide
reagents. 20 2. A nonoclonal antibody according to clpim1 which is raised
in response to an i munogenjc /0N ug e conpris arrjer coupled to a
cycloyporin hapten at the F0f\ 8 gbs ﬂZéﬁ‘éH}"ﬁnLc'%ééT@b (Bi an acti vat ed

coupling group, said activatedwepdipling group being %roup capabl e of

direct reaction with an appropfj®4:§ co-reactive grouging to provide a
coval ent |inkage between the hapt and the carrier wi t hout
requi rengnt for use of a carbodiimde reagent to enable, effect or pronote

reaction. 3Pun€baﬁ3?ﬂ9%4( 438 loy #BLE DPLYx MoCRIuRh BOREB With 31ifBaf grdisHh SidusinE G0 - 30 % n-

cycl ospor i noBaRdiBB B tifbdiacdit LA REPR aCetic 3RS 3 RnfoRERkE as liquid phase.
[ (D) Lys] 8- C§/C| osporine coupled to the carrier at the [(D)Lysr residue of

t he hapten. ciafhsd. A nonocl onal antibody according to claim2 wherein the
cycl osporg n hapten of the imunogeni c conjugate conprises

[ Thr] 2- Cycl s ponsriaeior@Daritibaelgl réadtiviewith @ay€lbspbrincdnd teliebifing oW ctoss egaclite wit attiédt one
hapten. 5. A metabditetherleofm matnoehjchananociahiahantibadly dsseisedhia redporesk ao ars arltigénmthatug hot4
whi ch i s r eactpiogecet dyOpedtiog pohemirgc@ate derivaiinel ot r hiybipsppringwith e rppgein cedgievising
of | ess than Sebedimidesesgentsd by an ELI SA assay with at | east one of the

foll OW n& net abol i t es: closporine 1, 8, 10, 16, 17, 18, or 21. 6. A
monoCl onal &nt BREgonaLEeady AeFordinade alpirm Swhighds eisqd inHespase 4@ immangenic conjugate
Cycl ospor i ne £ymRsising & canior W“pﬁdrfﬁr?o‘éﬂcef%?r'“ artepgidie 3(%&21451‘1 139 "Hrﬂﬂe'éﬁﬂéfcﬂ‘

claims 1 thr og%fa%d C%B&ng'g@g?ﬂfgﬂo;gg# dg:;g ofQyP. b?i 9 & EHPt eéf '(’,' | '8 dy&?{ ‘fglﬁ‘ae
h ) r rier
Y "t prd Lreg'earrer"rﬁﬁaﬁe%re E%ﬂﬁr?frwgé%age" Ea%h %r‘g? o Jeasan o

| mrunogeni cg cqn @ltor?a taﬁ)tl 34, BRBLAR W Haftn 3 ﬁrge &15sPorin e_immunogenic
i munogeni c crggjn : &@ﬁ)%é‘ ? Btdo alﬁgnﬂ t?? L s°]:éﬂa§ %ar

to said conj uggl |za |on % ant | pro uc ng
cells, agf d) recovery of nonocl onal anti body froma sel ected |nnDrtaI|zed

cell line thUs @sodBha Shfdddy ocbraity 16 icBRi2 aRldin thb 9cIBNpEURPRE o tHD AGUNEdAI
antibody as debrjuged cofiprRey/[TRPLCyBIbspoiindicoBplck tb the @atadt at'the FlrFSresid¥d of B HEPERS SaY
kit or systemfor nonitoring the blood |evels of a cyclosporin, conprising

a nonocl onaé. Arhorodohal ardibatie faceveding th asyyneosi elaipds T thevughs4 Whitth rsoeuyhveﬁo Cyclosporine
Pat ent anggprt | etrcexpbititg a Mosslebativityl & tes\than E%I s angasugier bynant ELISANessay Gyt |abisd bhenof
reagi ert und dweridliaying Kistebplitessytipsppiiniet!. fi10. 19 1¥l#8, os2lens ei nem Met abol it en

hi ervon bei m Menschen zei gt, wobei der nonokl onal e Anti korper als Antwort
auf . g n Ant ?-gé‘ri“‘@e%?"labl’@?b fpegording do giina Jiwhergip de redabriite i§ Fyelpsreripe 17 or 18.

Heniiggcci nat deri vats ei nes I os orins mt_ einem Proteinkonjugat unter
Vervvendu I;oﬁ“e;& |i “FH"IH¥ e*’r’?y H%?gé‘bal"l?l’] t{"°%hr6d°btal‘!?d or obtginable P36
B1 0. carrer t;‘%,i:u’:::,‘,".’.?.mu"‘“" 3 coniuas - Lor) 20 REPERE 2R e Py ¢
[Il i strar ofsdrwi"::loamca f'Stét'Oé?z ap ffeCtEd b !els e?fnct
4x 250 col um O?m ‘I)[rene ride @c [i) ed0 jugate

P 0DaNO! 0. 2. % By AR s o, ngee s

trifluoroaceti Cd)&SdoderﬁSf rhdnBiidngl da{?tfbaﬁro @éléﬂied lmmortalrzed cell line thus established.
8. A hybridoma cell line producing a monoclonal antibody as defined in any one of claims 1 through 7.

50 9. An immunoassay kit or system for monitoring the blood levels of a cyclosporin, comprising a
monoclonal antibody as defined in any one of claims 1 through 7.

Patentanspriiche

§s 1. Monoklonaler AntikGrper, der mit einem Cyclosporin reagiert und geringe Kreuzreaktivitit mit minde-
stens einem Metaboliten hiervon beim Menschen zeigt, wobei der monokionale Antikdrper als Antwort
auf ein Antigen gebildet wird, das nicht durch Reaktion eines Hemisuccinatderivats eines Cyclosporins
mit einem Proteinkonjugat unter Verwendung von Carbodiimidreagenzien hergestellt wird.
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¢ ta : Lo
15 1. A nonocl onal anti body reactive with a cyclosporin and exhibiting | ow
cross reactivity wth at | east onEmetshageise t hereof in man, which
nonocl onal antibody is raised in response to an antigen that is not
produced by reacting a hem succinate deri vative of a cyclosporin with a
protein conjugate using carbodil m de reagents. é A nmonocl onal anti body
according to claiml1l which is raised in response t oén I nmunogeni c
conjugate conprising a carrie oupled to a cyclosgorin hapten at the 2 or

8 position by the agency FmAt q | GOy, said activated
coypl i ngg group being a gr u 5*%‘6359%0%%4&28% Pi Eb?! W th an appropriate
co-reactive grouping to provirdg a coval ent |inkage |between the hapten and
the carrier 25 w t hout reiggmenent for use of gycarbodiim de reagent to
enabl e, effect or pronote reaction. 3. A nonoclonal antibody according to
cl ai m 2pwherein the cycl osporin hapten of the i munogenic conjugate

conpr i ses Phrichtiby &efbctedWy RO bih B @x 25DULBIuAA of RP1B Meth & Rrekr giddiedt antl Dsingd 100)30Y95 k-
resi due Ofpropdhelees trifidoroadQicZcid v 51% 204k acidd.2 sattiiubroabpticeRid@s tquiicphbe. Ccl ai m 2
wherein the cycl osporin hapten of the inmmunogeni c conjugate conprises

[ Thr] 2- Cy@lampori ne coupled to the carrier at the [Thrr2 residue of the
hapt en.s5. A nonocl onal anti body according to any one of clains 1 through 4
whi ch i-s rleak irionasionad atipedyeastive; with agyclosporingand exhibiting jowicrags eactiviysthiablaest pnd t y
of |ess thanmegakolis t in mag. Wijchamenpelenairantibodly ys rajpqdin srsPInemoran caigep fhat g ot

fol | owi ng" meR'eAyeRd; P geact é"l brepiypsinple derivaiive pha cyglosporip withga pgieinpgonjugate psing
monocl onal a‘f?fq"fimﬂ? "%398 d| ng to claim5 wherein the netabolite i s

Oyl ospB r| ne 17 o Ional antl bod accordin
ﬁa?%

% i OV‘ pidis gl “"‘g

one of cl &

cycl osporin Eiﬁ’?vareéé@ ,"‘T 51% eerrrg a"iai L&% gf
group Wi th, a é?a finkS, hi
Of sali Uyl mwfé mqe.feﬁeru acgrb rmo ﬁ)l ,am&s dadiioh.0 Hertpi
i mmunogeni c ¢ | enge an recovery o |body pro ucrng cell's sensitized

to sai-d c@nj Alsm&soné}%nuboay acdoNdin Warnalzl vitidteinOffe @fcicagdrif naata,r BOGY -6 g

cell's, and dgonjugfed¥priseef [crmy@p E165brind Nolighatts the ediien 25 eleiEh)B/EF IBliMet ot thez €d
cell Iine t hnsptemSt abl i shed. & A hybridoma cell |ine producing a nonocl onal

_antibody as defined in any one of clainms 1 through 7. so 9. An i mmunoassay
" kit or sydt emnfoasciona rentitdly accotding th | oail 2| wheesinsthe feydospoyio | hestao b the iDoN@Yerdd Ng
a nonocl onal coajngatemchprisas [THEF Cyalosporine canpfedde the odrriar bithenBhrP resiviue ofghe apten.
Pat ent anspriche 55 1. Monokl onal er Antikrper, der mt einem Cycl osporin
‘reagi ert §ndA gendcienat aptibedyzaceqiting 19 any prengftclaifisnidiroualy yiches rrapfivain Gusioprorienm
hi er vor®bei nantenueithg ¢ orasp gpactiviiopfdess dap Steoas anaasiied] by aAﬁ!—'ﬁ&@FﬁS\é?”‘“h?‘éeaﬁrﬂ"ﬁB’rt
auf ein Ant |'§%f‘?“‘1}’§'§|"?°&?@?"‘% ¢SG'°SR95’$° 1B 10l ¢hordakt i on ei nes
Hem succinatderivats eln 5 ins mt einem Prg e nk_onJI dgag unter _
Ver wendund vmoreseant P?WGF hraasil 5H@P@'@§'i°é'1’eltalb°'w ip yciqspaging 17 S
* \/EP 0 19§ 026 B onal er A Fel=ls g Angg ‘E';Pa. J[ der als
 Ant wor t* aJT e[n in é{on ocaE 1. throug ned or. obtainable by:
gg %.n?i I el e ok Mo s TR

Cycl osporl nha

aktivierten Kyp I?-Qﬁaiﬂﬁ %Pﬁﬁdg JEE@%raneEthﬁnlréte aliRCipeblbs &F effect
aktivierte KUIQ:R LHAGSHEL HRIBSgeZard rodd v@@ %bcé%%&dcﬁr?o&ﬂs%erﬁhi&@&o mﬁu@en
i t r eagiser endefinfmortaRationl Bitstit aRibbéiteuBihg@lis, ksval ent en Bi ndung 5

zw schen dem tdyppkcgerywnforibeiBhal antiply from RistledtéimmoriRd daibin@ihls established.

Car bodi i m dreagenz zur Erntglichung, Bew rkung oder F6rderung der Reaktion
ver wendet swei thgbridamaiell fhe phdoitairgl aonanbelonaliantibolb asdefinett imGalny Swesqp cleitis 1 yrougb7i n das
Cycl ospori nhapten des i mmunogenen Konjugats [ (D)Lys]8-Cyclosporin enthalt,
das am $( B) LAk fmimgassaye kit ol systams farnmehéering r they bloodydeselndba ¢yslosporin, comprising a

monocional antibody as defined in any one of claims 1 through 7.
Patentanspriiche
55 1. Monokionaler Antikbrper, der mit einem Cyclosporin reagiert und geringe Kreuzreaktivitdt mit minde-
stens einem Metaboliten hiervon beim Menschen zeigt, wobei der monoklonale Antik&rper als Antwort

auf ein Antigen gebildet wird, das nicht durch Reaktion sines Hemisuccinatderivats eines Cyclosporins
mit einem Proteinkonjugat unter Verwendung von Carbodiimidreagenzien hergestelit wird.
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10" 4.~ Nbnokl onal er Ant | kor per nach Anspruch 2. worn das Cycl osporinhapten
des i munogenen Konjugat's [ Thrf - @pad rego2eig1 ent halt, das am [ Thrf2 Rest des
Hapt ens an den Trager gebunden ist. 5. Mnoklonal er Antikorper nach einem
der Ansprliche 1 bis 4, der mt Cycl osporin reagiert und eine 15
Kreuzr ealt |"0‘?“P""l"a'9'oﬁ‘%?ﬁ' /énsgr uch %&r fls dintyort|japfcpin %’&99 Wniosiveat ombildet

m ndest ens ‘@9ndsH gjean ?"oP' G‘WW?%H?OM t’%’np %\H‘P‘\/\él“gff 8 Yﬂ”F“ﬁ'"‘lg 9'8°f 10

16, 17, 18 “PP "93 P AUlde
Metabo] i t '8 "5‘5 rg) '"q ﬁ;% %ﬁ‘%ne Pl emr’?ﬁﬁ %ﬁ? geer;'%%{?zgﬁ'%% g’&;"gach
ei gem der 'on
ei %s Cycl ospo asere n%rn el nevea "l Vi er uppl ungegr uppe tragenden
a- Ani nosg.u rlﬁono%ﬁlgr R’Htﬁt Aqt ucﬁ'2n$mn a%osw%ﬁaﬁteﬁh&sqﬁ élﬂﬁ%(onjlégats

I nMunogene s %?fr hattCdaR %Q(DSL’%!F‘ﬂe bésHSaptohd ARHBHY HRGET Bad@d&h

ei ne ggeignete Ti era um el ne i nmunogene Provokation zu bew rken un

Gewi nnung. mombwmmmrep h&tfl abpAich 20Rétin dée CldidaporihaPte] G5 MmMURGRSRA Kz.ﬁugats
. Konj ugat sgmapdtididsporialehthal, 848 amqThri MR déstidpias anaden digé gsbunden ist.
ant i k6r per produzi erenden Zellen, und d) Gew nnung des nonokl onal en
Ant i kor pér sManokionalbmAtikiser gadbi dirbet & Angpniche WAl 4,ader mitrycindpain Sagidt und asine
Zel Il nee. 3Qeuz@aktivigit randwenigee lals | 5 e mittdiscELASA Assayrgarodssamnait emindastenskemope der
bi | det, wi dolpenden Matabplilenraumisto Exdipseoria 114, 30, 76,d&f iBdes2. 9. | munot estkit oder
I m‘runot estsystem zur Oberwachung von Bl uts yp‘ PP eI n-ei nes Cycl osporins,.
al

vel ches & ridrokisaendndeetrcnfespiet Haorin o LPYsloPRoR T aprsiditche 1 bjs 7

defi nllfgrt >;ﬁnt hal t. 35 Revendl catl ns 1. BP "PBG?EEPFF)?S(?H%@O@O%‘? reagi ssant
'C | r
b At A st'?% m?paaq;a%ﬂ“desrw”%ﬂs s

t
monocl onal e yérﬁb'é" o .mﬁ,Jn‘é"e,iJ s ‘“ 'k’ o ivi g SohaR plL0dui t
par r6actionpy o T el gu.pﬁ? .58@35 Ry S Gsuue
pr ot eIZFI que %I{ bl! g&?s'&pactl S C r ‘ant | COfB m)nocl onal
selon Ta evgﬂdh.saé.sa%h &es%nﬂl@%rp"d&%rénd&ﬂzdilﬁp%se a un conjugue

| Munog6ni - GPGeMUW&B%oM&BPM%%ﬁer&%F&:rﬁr 5o SEBIdBRRRERwWENME], ARGMakse en
position 2 OgnZefnid.' @l de d' un groupe 45 de coupl age active, |eédit

groupe de coupl age active etant un groupe capabl e de reaction directe avec
. un gr QMpGHBWbridbﬁnaieﬁﬁs.t dié eimEr mofdkiofaldd OAHtikdrge IbildeX, Wi iheRi 8 NANGERNAL aNbie 7ent r e
| Phapt hne edefidieet. port eur sans n6cessiter |'utilsation d un r6actif

carbodii mde pour pernettre, effectuer ou pronmouvoir-la reaction. 3 Un

ant i cor p8- romomstestihibdes inmmotbsisystery @wdibearachung won dBiutepiegelrringls Circidsagring rweiches

cycl ospor i reineg monoisiafalen A6tikg @er, wiejimginemodee Apsguilchecionp? dafitiert, gnthalt.

[ (D) LySr - Q/closPorl ne couplee au porteur au reste [(D)Lysr de I'hapt e- ne.
4. Un anﬁF\‘P@F'ﬁ%’%nocl onal selon |l a revendi cation 2 dans quuel " hapt hne

cycl osporine. du conj ugu6 nogeni ue co rend clos ori ne
~coupfle du YPorieaps Jﬁ g %Tm ,"fz’? ’T§ ne, &t prgag[ngnt go:sée
?fB%""?

nmokocl onal %ﬁ %‘nm?'"sdﬂé" f%ﬁéa'f'c%{% z,ﬂfl?' pduityy ec
o8 donp e Wi P et o R T e e
que mesur ee’par un essal ac au nnlns un abolltes SU|vants

Cycl ospoki NG, ahiicorbs rr{laﬂocloilrgi sélgn la ileﬁferﬂféat%ﬂl qeist induiton rebons% un Sdnjugué immimogéhh98026
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obt enu par : nécessiter Iutilsation d'un réactif carbodiimide pour permettre, effectuer ou promouvoir la réaction.

3. Un anticorps monoclonal selon la revendication 2 dans lequel I'hapténe cyclosporine du conjugué
50 immunogénique comprend la [(D)LysF-Cyclosporine couplée au porteur au reste [(D)LysF de I'haptd-
ne. . S :

4. Un anticorps monoclonal selon la revendication 2 dans lequel I'hapténe cyclosporine du conjugué .
immunogénique comprend la [ThrR-Cyclosporine couplée au porteur au reste [Thr? de 'hapténe.
85 .
5. Un anticorps monoclonal selon I'une quelconque des revendications 1 & 4 qui réagit avec la
Cyclosporine et présentant une réaction croisée inférieure & 5% telle que mesurée par un essai ELISA
avec au moins un des métabolites suivants : Cyclosporine 1, 8, 10, 18, 17, 18 ou 21.
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L -M *  d) récupération de I'anticorps monoclonal 2 partir d'une Ilgnée cellulaire immortalisée sélectlonnée
ainsi établie.

8. Une lignée cellulaire d’hybridome produisant un anticorps monoclonal tel que défini 3 I'une quelconque
15 des revendications 1 & 7.

9. Une trousse ou un systtme de test immunologique pour le contrSle des taux sanguins d'une
cyclosporine, comprenant un anticorps monoclonal tel que défini & I'une. quelconque des revendications
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