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bi ol ogi @,gJMP)[ qctive 45 protein used in the present invention, and they
can gpot used together with such a biologically active protein. For
exanpl e, . Rednagivessailition 50 Lefdt 2 (6SepidedptoyifyshledhRiflirdhdichn@a Y1), iR Bia péritadnethylyragyonp,
cal | i di nQRURAAGR FAIA G is & yAINRED hroup) (DCH045) 0.0GE mrie), 415 @bl b sgleibielcyanirictehibdte 483 g) in
pr ot ei NBMF {dvisieds added phdeneasing iwithes iThapHewabedipsterto pH&WY.O with sodign lcarponata.cend the
t her ef omigtue auas Biged feeithobinTeabdraixturad [9ah (1imgs in laiphesphBle byffer aglutions §83 Kf) Was adéedeanpiged
by tshosmixigleiwas gicted a1 ropin ¢emperatursioypmighbwhile maintaining the/that 7 8rio oiaitlo@ fepiint s of t he
present invention can further be increased by incorporating such a

pouder T e i ;Es

i nhi bi t BfAMPEE2 The corrp05| tion of the present i nvent | on may be
adm ni st ered |nthe orm
To the aqu thin m(f%amplenl
I St r 9t I On tpa-égzwuﬁ , sadgg’Fu eg EE@%QJ 5% al:ldsed %[ﬁ ?Or
In R ﬁd ovngm tath Hnftlin n%&uré
adm ni s .{h b%{%c |Ie : oca m nistfation I nclu for exarrpl e
[ r’ryect i on drugs, capsul es, powders gr anul es, troaches

saposi tmmm%mdmag@oalag{,@gqs or lotions, gels, spray fornulations and
aerggsols. In the case of oral adm nistration, the conposition nust be in an

enteric f QyfThe cdilnmiy of 16 subbtaric ot predént meioh-wabB@mined byateifaiowingyetied. pr epar ed
by convenfA)Groal huimat detghsralbivbd (2& mi\arythtcoytéstand igmphiosyies @ere sepatated byameaans ¢Ficoll Paque
exanpl eandirespéctielycaspended intRENI 1848 (10% FES padaf)e T, eachunh themi [1 28 Iha@-lecithinl (10ing @3 19G) was

i ncl udi srigechaisitiedebxture wastincuste akSZtbrhputesnd Hierwashas 4 tigesvite abysiclogiepisaliespiution.
sor Pt oWherQUPQi\gmm ofdgfpandediingrjalier i he pajls. wag ,‘fFH Wefe: a filler such as 125

| act ose, dnibagame papngr. %’t%ﬂ?%‘ﬁem was copdyHPGERR S ]ége alghp.197 4 TBYe B ol esithin and [241]

tabletthﬁ Iubrlcant suc es un1 ear adh d| t ator _suc
starch, Z‘?ﬁ Hé) V’gﬁ{l"f E‘? f;%?' 9&32'%@6%5%?9 V'é"gﬁlat e
or f'ne qudpq q'sg gﬁfﬂloge 0N ems“m "‘ agen as sodi um | auryl
sul fat e, nay be used to prepare de5|red fornulatlons by such an operation
as m xing, packing, tabletting or enteric coating. The conposition of the
present invention usually contains fromO0.1 to 99% by wei ght of the active
I ngredi ent. The conposition of the present invention is used for the
treatment of a disease for which the contained biologically 5 active
protein is effective. For exanple, in the case of insulin, it is used
fortreatnent of diabetes forwhich insulin treatnent
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is effective. Likew se, i-nterferon a is used for the treatment of kidney
cancer and nultiple nyel ona; cal C'I%IQBWG#& giseful for reducing the pain or
bone decrease by osteopor03| s and for treatl ng hypercal cem a and bone
Paget's disease; and cal | ireH-regenase—sytsetut ey for the treatnent of
circulatorly disorders. The dnéﬁ—aﬂ the M of the present

i nvention varies dependi ng Rmpiost oftExamplely| ee di84t he degease or the body 10
wei ght of the patient. GendradudtyfExarbpleZ| such0.8n anouft that the

bi olsogi cal |y active prot ei|rFrepdgét ai ned i h t hed.48onposi §i on provi des
sufficient effectiveness. |Redithiexsg®l e, {n thee2case off insulin, the dose is
ust@_:ly from4 to 60 unitg igeemicashherse | $t r at0.edn and at nost 200 units per
day. The anount of the prortease rmmbrtor 1s usualty from10 to 100 ng per
adm ni s-  {d) ¥id Ry NElythrb@El &lad-Beittin Biknedth a6 ExEidle wablRE1ofliWg1 Ni stration is
condlict ed preferably at | east once, for exanple, a few tines, per day. 15
Wth the conposition of tHhe pr@g@ b | NVE ol icity is observed with
the dose within the above- ‘{f‘i"’d o ua; gition of the present

. . . . le . .

i nvention nmakes it possi bl M dl |y active protein

whi gh used to be adnini stdr Fé‘d’“ﬁﬁ afRie only by injection but
al so by oral and |ocal addfid9% atj on. lbhen the conposition is
orally adm nistered, the FH’Q?W“HFIQ%‘I raté is ¥ ang the maxi num absor bed

concentratlon is h h. Besides 20 |t rrakes |t {)OSSI le to o i
ﬂ%‘{‘g@‘ﬁlﬁfﬁed

excel | ent timpRagant abaveresulfedhat A prafiicls 91 the pregent invantio el
foraa | Ry th B FOresp 'ngsz % Sa ) %mnglurfo ? %
bio(r)| ogi gwgp '9'?'\78%’?‘9&' Sfepee ?pé??é'g'rmée %%‘%:m 8ars§ ﬁer'alﬁte €as| or or

or Ioca ?ﬁéﬂﬁ]éﬁrta{s tGIMBQ(s h’ﬁalecwgﬁp% ésPﬁzsﬁl ﬁe@ﬁun%oﬁéﬁ rHBS} \péé%ﬁ\}eﬂ&slg)ﬁd?r\fﬁléjes
a ™ gh @Q&ﬁ%ﬂi’&h&aﬁ\o ﬁb%l Bdved; AR tbteds Sraddtfwhere-
pr esSent gofhiBhduht of ﬁlg ganq,qnézgng;yr,,ﬁ;éogmed n the body can be maintained for a
I ong” peri e 8bihbrinBky, a Shilef S4pBreRGha¥ bdnbuctet B usihg RorRa rdtuha kreglr28Ilgect S.  These
advant ageshdrasufis visnd asliRown beibw.ai ned by the con- 25 ventional products. Now,

t he present invention will be detail with reference to

Exanpl es. However, it shoul d|hgs-Lesithtr st ood that the present invention is by

no nmeans restricted by such $EECI ke n sXAVPLE 1 30 To an aqueous

solution (100 [err]) of 2-(6 BEaHF gw eeHthin (in the formula

(111, [err] isapentarrethyle*@”&roup, 7 P% [err],jand Rin Bis a

pal m toyl group) (0.0045 g, (.NoO® I) 329 [err]| of a solution of

cyanuric chloride (61 g) in D& (0.2 m) was added] under cooling with ice.

The %%H was adj usted to pH6. 5; WMate, and the m xture was

stirred for 1 hour. To the mjlé'é'g'ré 4z58—HA-@ phosphate buffer

solution, 332 [err] was added SHBnd tH 35%* i xturle was stirred at room

t enperature overni ght while fehi nilng tA82pH at [7.0, to obtain 1gG

| ecijhin. EXAVPLE 2 To the aqueous sol ution of

2 ( 6- ani n8isapracapt fiomyhagbeve resits Matthesbsiance mhmeewwmwru%tam Bdhediseasedarisrighsite
gG (1 'af9$@m°li"ha"& t'}b‘ﬁ ae@e'lsmwhmace'emﬂ ?ﬁs‘ﬁs 332 err vvas added

Fl}Pf hﬁr( erggl u e I 18 % % cel I XLyre

was 1 nc ce |ont @ mlxt \tivas cuvated

neuts aI at 579 or, a % | eu o drded to or
Ils nt \ Ogl ca ??

1 gG-| eqa&e acfl VIt e ce

af fi %bﬁ'y &ﬁmeﬂwa& dﬂe@ﬁﬁ%ghﬁ}{@@&lb&n vvas exam ned by the

foll ovm ng rret rom human peripheral bl ood (25 m ), erythrocytes and
| ynphocytes were separ ated py Bl of Ehtﬁ@dmoﬁ’ﬁﬂ? and respectively
suspénded in RPM 1640 (109 " ucu, gpctrot—{hem [err]-lecithin (10
|l ag as 1gG was added, and W T ur el was _f:cubatej at [err] for 3 hours
and then washed 4 tines witb'% physi ol bgi calsal i nel sol uti on 50

wher eupon t he anount of | gG bonded to or taken in the cel was C

t ed.
In the safh® aﬁ%ﬁ’ﬁ’?HPm thagbeye ﬁ’é'l"ﬁs Hetihe sypstancasf e rrpaent Mysntions Rign ["é'ier"f"ca' °8'%ép,na "gﬁya
et e m ng% tﬁe dlstreb(t:x{lc;[n r|]n| tpe bogy [he b]stancgef the present invention was examined.

Usung C3H mice (male, 22-25 g), [1251]IgG-lecithin (solvent. PBS) was intravenously administered to bring the con-




The affinity to | ynphocite of | gG lecithin obtained in each Exanple was as
shown below. In this case, an expegpplps sy conducted also with respect to
i pid mcrospheres containing the same anount of 1gG 55 EP 0 406 804 B1

Sanpl e centratlon é)fbtafré%a %PU’HBUSQ ShreBhouridr, edh n%&s%'ms Kiled, and the &stribhtiol foeehigad f
Exanpl g ebody oXamihdcE e 0.43 Lecithin + 1gG

0.32 19G Bh the eheHharkdeSimilar experrment@wﬁ’g ccriducted by u(rrﬁ)‘zsﬁlge aiwhé, iameteymixifire efif\PEljigConyt es
of | gG-ibsamih, ohit2a)giqait mizebsphareeach Exanpl e was as fol |l ows. Sanpl e

Upt ake anmharbsulildre dhowerchebv. of Exanple 1 2.1 Product of Exanple 2 2.2
Free 1gG 1. 69 lecithin 419G 1.0Jt is apparent
frQmthe above resujts that t hg product sUptgke arhiguntdebsent i nvention are
excellent in the af [T Nidahok® Cef Lu%QAOHeanas KRREP A NSr Vi BRlednhe cor r espondi ng

free biologically agtive—protetmn eI Xt yTLe Of TR protein and
lecifhin. (11) Thet [ B8 YPati Z%f M S 3 g

st ang 'sof t & present invention
to adi seasedarterial 'St enas exa ng d1 7byth ol I pWM_ng hodf To SHR-SP rats
(16 weeks ol d, mal e| '9FAIN spelc?s)|, ! Terf %4 ec :zi n (61 veht: PBS) was
i ntravenously adnin ?—G"E'%S?%'EP"?S %% drvfinel O 100%%r il Pat ks 1gG Three

upon the Hifsaparentifon taa gopverresulis et r're ftr?éta'zfﬁefé'r e" ach
hand, a°’%§"n‘?af"5'|"a"é>ttﬁ%frqeﬁé'ﬁ aWas'"u e’f"%e “" ; tothe

free[er v Thfﬁaeexpﬁ ebsg sian enl]J p sen a living
tﬁ%’ﬁ % ls are re c%kably b‘lﬁ s an i %gr{t I-E 3( alrag%vﬁlﬁs of

hour,g | ater, the bl ood was renoved, and the aorta was extrac ed @E
Ve

Upt ake ats

biolo | a , & reduction of side effec ofthe absorption cal

Upt ake he results of( to(l ﬂ:gsﬁ%a b1 present invention exh%rts?&céig'rt and differbit | S
appar enjp Lk, ,la gg,lfa <§>rr b BiSlogidaRSEcive pRieRlor 4 Mére PixRFINuch AYiGighI ON
is tak e£hd'|d3|thﬁn hi hmtﬁﬁi leaﬁrﬁn%a b bn&bdu@uwaetwaprloﬁhg@ baRGRYIB a cbnt BBHG  Pr OVi des
exe€l | ent pharmacol ogi cal effects. (111) The affinity of the substance of
theﬁgregﬁmmenventlon to cancer cells, was exam ned. MVA6 cancer cells were
suspended in RPM 1640 (10% FCS added) to a concentration of 2 x [err]

cel | s/ m , saumg (0fodmniol biepinb kecithimofibe aliadily hethefPUIUla(ﬂ"bZ'|lsr11§°¢EN|reaf!§’dW(9§ﬁ?fr'a'fnP?J‘n
to a | eoll isch wasrepted wilh/Ori mlabTRAGEIemGYedBopriand afiercomeletely dietilipe st Acgisselyad)in <1"§9|‘°d3
hours, water apdnetitralized wiiNaaf P4 Then (08908 ol f iasylin wag addsg therpig,and JyatBy! &iFdmeth-
anoupt WaminogeryheafedimidedERS) wag, $afhat tha f'MﬁPB°°€'§r‘r‘8’b‘f’°“E’é’P P My e mixtig, d‘"”"d

g tat (2 rat
Separ at e ats %Wgtzﬁpg::le?s r‘\;—:'ralle3 %OI gr)r%vie]r[e sv¥>aecte8 %ncgpo(f: tm?l,dang X ure gmLﬁ}sllrnrgl:io gr 1(38 %mts/kg of

lecithin-modified insulin and 10-3M of naphamostat mesilate was administered to the duodenum. Separately, as control,
a mixture comprising 100 units/kg of insulin and 10-3M of mecyl acid naphamostat, was administered.
The blood sugar values upon expiration of 0, 30, 60, 90, 120 and 180 minutes after the administration were meas-

% ured. The results are shown in Table 1.
Table 1
Blood sugar value (mg/dl)
40 Time (min) | Lecithin-modified insulin (units’kg) | Control (units/kg)
C 30 100 - 100
~ 0 61 60 . 65
30 116 101 118
® 60 112 57 114
20 89 65 105
120 83 64 111
180 84 79 119
80
It is apparent from Table 1 that the blood sugar value of the control did not substantially change, and no effects were
observed, whereas with the composition of the present invention, adequately excellent effects were observed even in
an amount of 1/3 of the control.
Further, the effects can be maintained over a long period of time.
85

EXAMPLE 5

Lecithin-modified callidinogenase was prepared in the same manner as in Example 4 using 5 mg of the amino



50 .- Sampl e Upt ake amount (%
lgGlecithin 7,5 149G 1.0 It is apparent fromthe
above results that- the substance olf:'P?ﬁ%s?)oﬁeBgent invention is taken in the
cancer el & weorful @ ¥s (28 in RS 4R340 Lg of (H)dalidiiBnasé.ne di stribution in the
body of 't [igheStiRerhaanéras A ExdnipR 4803580 he df PMBdthih-MBAiNGa Sallldnegehase Was ddmingredRithteri ce
(mal e, iR4radou b 200 @4 gol dat. Fdbr! diicontrbiSeH] ¢alidinogeRiRE was/dinistiad dntisams mgnner.

admi ni st etiRtocantiationdE[RH]iealichogenas in the tiddd WaghBéas@BdlupBi expigation @180, 60 90120 g@ 180 a
| evel afindid3 afte? the hdministation. Tha resaitsheshawlirefable 2. each nouse was killed, and the
di stribution to each organ in the bod¥ was exam ned. On the other hand,
siijar experinments were conducted Dy ablei2ng [err] alone a nere m xture of
[err] and lecithin, of [err] | ttRaiativem the aimnisered sallidmogenase | The results are

shown bel ow. Uptake a SANRERS-modi cunp ri Ki dney Li ver
Spl é&n 10 miny} P LG monted IS I 1.4

8.3 2.8 19G 0 1.1 2407 0.p 959 0. ¢ 0.8

| gGtLeci thin 0.6 169 0.4 268 0.8 B2 | g¢ microspheres 0.8
1.6 0.8 0.9 &4 |15 261 i s appar ¢nt29% om tlhe above results

t hats t he substance of [thd2pregsent int&htion is bxckf ent [in the uptake to
each organ. Particulafly,18t tan be 8 d that the 5%bstarnce of the present

invention is particularly excellent in the uptake to the liver. These

exper i mentallidinogspedethgs beau sse net oniias anvibjection diég byt Aleotiererabadsfinistrafien P? sepjeric drug.

i nvent i \Wereas,\ids apparent framTable A takwity thejcomasgitiansEipe piprantinyention. fhe ﬁPﬁé&P rgegfaskhar e
r emay k axmugiapdoiedeencenteatien i highsand ithap At patiye congpatralinip haRogy g5y paragintain

acti vi tve'@ e Perigd ot iRy ogi cal |y active proteins, a reduction of side
effects_an ggcel eration of the absorption can be expected. Further, as
shenn b@sf“ﬁ esults of (1) to (1V), the substance of the present invention

exhi bist%n@)é&se f'ﬁ'ﬁﬂfﬁ%%%%a&f? Mbﬁ@f‘o?l@;gs@l'@éﬁtﬁin‘?-r%'troci%t%%{ bdRR a@s conpared with the

cor P& n or a nere mxture of such a
protei n argy Lasdntioh o 204 Ty (6.4 mih SrijeSsithinRing £8ydlokyi Groupflthé Bposhibrd QRtetsh(H iy B
active paQhiRidy Goup, th@%@‘ipﬁiﬁs Roréiraié) 18 Bhlorbromchyridifa (8 mi2VAlRE img/0.8 ehrrivty of BMAR)
Mol )  ofN,NediméIsylamBrobytitineNar@iol ing .6 raly opllitaric(ahtytinde wére ddet @nd tbe mitura wed dtitryd at 80°Ci s
t - Bag NHor 136rd. e rezfida @slutioniwdsbol@ifand enhdehtraited! ubder radiged prasaire do thé ¢ohcebraiedmsicud,
TFA t 0 4 ermiéef dBbformamethanbitwater €& 8P (2aniovay adiled arid|dissaivgd, @iid pagfedthrayghanddnexeianon

di sti | | extimmgosex SOMEXE) Bwtegastd wishithesane ligwid TeRiesirgtheampound f(eeti%wyﬁﬁbﬁ?d o8-

i nsul i ncenkatedainidbewduchdpressiyre. andiite residuewas puglid By sjlicaae! palu 5 mg (0.36 mmol, 30%).

yl am nopropﬁl car bodi i m de 8EDC) was added so that the final concentration
woulssl be OH-NMHCOPRA0AAEIAROBEE stjrred overnight at roomtenperature. Rats

(W ster spégf %?’SV%ID ,'%@'%%?242 fPected to celiotomy, and a mixture
conpri si na%g r3 Eﬁl}]h' S ' 5&8 i'thin-nodified insulin and [err] of
naphanoéwpl_ggsi | ate was admi nistered to the duodenum Separately, as
control ;@ mxture conprising 100 units/kg of insulin and 10-3M of necyl

aci ¢’ na DS bi3h actif Ssté - RiRErbonyButyroyl)lysdibéihiR| 0od sugar val ues upon

expi.rat : : : : an mnutes after the adm nistration

W€ Meas-228+h§@.36 hiel) & erfdlehrbskyld aid Sdtma iniERanipidd weas Hissolvadbin 8 milof DMF (N,N-dimethytfor-
mamidse). The solution was cooled to 0°C, and 41 mg (0.86 mmol) of N-hydroxysuccinimide and 74 mg (0.36 mmol) of

4 DCC (dicyclohexylcarbodiimide) were added thereto. The mixture was adjusted to pH6-7 with triethylamine and stirred
at room temperature for 15 hours. Insoluble substances were filtered off by celite to obtain a DMF solution of the active

ester.

EXAMPLE 8

Synthesis of an active ester of 2-(4-hydroxycarbonyibutyroyllysolecithin

225 mg (0.36 mmo!) of the carboxylic acid obtained in Example 6 was dissolved in 5 ml of dichloromethane. The

solution was cooled to 0°C, and 41 mg (0.36 mmol) of N-hydroxysccucinimide and 74 mg (0.36 mmol) of DCC were

s5 added thereto, The mixture was adjusted to pH8-7 with triethylamine and stirred at room temperature for 15 hours. In
soluble substances were filtered off by celite to obtain a dichloromethane solution of the active ester.
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Bl ood sugar val ue (nmg/dl) 40 Time (min)

Lecithin-nodified insulin (uni ts/ @0463)§54r§>|l (units/kg) 30 100
100 O 61 65 30 116

101 EXAMPLES 113 45 60 112

57 114 90 89 65 105 120

83 Synthesis of 24N} (2-hydroxycarbonyiprofidnlioh}8-aminocaproylillysoBeithin 79

119 so It is apparent from Table 1 that the bl ood sugar val ue of the

contsr ol  diaghareme susprosiensl 234 ingy0.32wamet) of 2-E-aniinereprevi)ysntacithinipsghigrofsine-pyridieei(8 miBwb eas

Wi th t Ine uesdinfxsmele bri7omg (196 mmob olIMAFiand 86 mg 196 maalef saciale pnhystridle were agdedfand c t s

wer.gs oldResmixiuewasstried atf0°&or housTheypactigngolytion Wﬁé%‘is’ﬁt“icﬁpcemﬁﬁﬁdt‘mmduﬁmwéﬁufeect s

can be Tﬁﬁler?P?fP’i'i'@Hd Eﬁ?'@'l'e’ a"‘P‘B‘ ﬁ f?IEI' "E?fhaT ; °’=5"5" E‘%AN)F’@Ea‘!Fed and the ’°s'°'"° was
|mm

L h R poben Coyex HE-S4 e yith

Ei S'rr”{aﬂ &} @QE«I B o e st PP
" F%’l Y 9°u°s°e

In the sama rtléfg),ﬁ)é@(g;gl 43454760@98 )err]/ 10[err] of [3H

‘yﬂd 250[err] of [[err]]-callidinogenase.
| ecitin- npgij(tm,e 4@5 ywas “adm nistered to rats in an amount of
20044 err]3 g,.r),@tsq(b}glgm bgj(mgﬁﬁ cont rol, [3H] callidinogenase was
adm ni st e4 esds.20(m, 45 aREH)MaNNer . The concentration of [3H] -cal I'i di nogenase
in the blood was nmeasured upon .expiration of 30, 60, 90, 120 and 180 5
m nut eEXAMPER 10t he admi ni stration. The results are shown in Table 2. Table 2
% Rel ative to the adm n| st er ed cal lidi nogenase 10
Ti mé® ( rBynthesis of an activerdste [N Y - ) roylllysolecithin 2 20

0 50 60 1. 32 90 2.61
120 134 mg (0.19 mmol) rboxyllc acid obtained in Exampl olved in 5 ml of dichlorg m ne and

1\-36 cé'i‘W 1' Fﬂﬁﬁlﬁp TB%?{" @dg D et d@’éﬁ's%?ﬂc"?"wegee%‘f’ ‘%H‘gé"r
f or ore ﬂﬁ‘ E?\D °efﬂ' f’?”bsm
Tabl'e sf’Ha?su s'?"ﬁestvhée '(:%?rpos °'° °°b & icnisione &}qf)s? v'é?{ r\e(% Y& absor ption

rate i hfbte 1158 odmg%m)rrum absor bedconcentration is hi gh and it
hasaddi txlonnaEI tr(r\=3r||1t?'?1 tthe concentration inthe body can be maintained over

a | ong petHeQsivedf of thb BRtive detorRERkir whs evaporateaydnli BOB biSsoRbd in 0. 1M borate buffer was added. The

2- ( do hyreben@ Wksr62fe ui 08T Toy 1 Rauk and YErBdne@inpdidtite for fuftHoF DRbUR dnB the@dialy 86 hdalibtidistlied &
SUS penswath THi§ solfich wilg uded bylitsBmod the sabsebushtoheasurdmiehts. havi ng a hydroxyl group at
the 2-position of glycerol (Rin Bis a palmtoyl group, the sane applies
hereinafter) in chloroformpyridine (8 mM/2 m), 98 ng (0.8 nmol) of DVAP

35
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(N, N-di met hyl ami nopyridine) and 91 ng (0.8 m) of glutaric anhydride were
added, and the m xture was sti rrecép?“{s 130 for 15 hours. The reaction
sol uti on was cool ed and concentrated under reduced pressure. To the
concentrated residue, a mxture of chloroformnethanol:water = 4:5:1 (2 m)
was added and di ssol vedl, and passed]t hrough an 1 onf exchange} col um ( Dowex
50W X8) inpregnated wi §h the sane,l] quid. The desifed conpopnd was
fractionated by TCL an§ ¢n- centrafed under reducpd pressufe, and the
ressdue was purified by sgl,,; ca gel folumm. 225 ng (0.36 mm}, 90% . 35
[err]-NVMR[err] 0.84(t, BHQ Y.20(brsp, 1.52-1.60(brf,2H), 1.B0-1.95(m 2H),
2.20-2.42(m 6H), 3.35(%, ¥ 3. 78(n?4H) 3.90-4.35(m4H), 5f20([err],1 H).
EXAMPLE 7 40 Synt hesis]ofs @ active] ester of 2-(4-
hydr oxycar bonyl but yr oy )Eysol ecithih 225 &0 36 I he.- car boxylic
aci f obtained in Exanp egiﬁfvas di sspev&i& c(;g N- di net hyl f or -
mami de). The sol utgn a8 Epol ed tof [%efy P *“afd*“ 4y (O™6 pmol) of
N- hydr oxysucci ni m ahd ¥y& ng (0. nmol ) of 45 DCC
(di cycl ohexyl carbodl i njdey Yrere added thereto. The mixture pas adjusted to
pHG357 W|thtr|ethyl>am e &d stirr at roomtenpeyature fof 15 hours.
| nsol ubl e subst ances wer el tered pff by celite tp obtain p DVF sol ution
of the active este@ EKAMDLE 8 50 nt hesis of an jctive ester of
2- (4- hydroxycar bonyl butyrovl)lysol eci thin 225 ng ( of the
gargloxyl i ct ra].CI d O_lil)_%l ned i 6 was dissolv 001;}6 N of
i c#l or onet hane. spru oled to 0C, a : mmol ) o
N- hydr oxysccuci ni rmde hng 6 mol ) of added thereto.
The m xture was ad}«ust 3da p th triethylamjne and styrred at room
t eAperature for 15mhouf s Ifh sol ublje subst ances i ed off by celite
to gbtain a dichl ogomel h@h@ sol utign of the activ EP 0 406 804
Bl BXAMPLE 9 Synt hgsis]o® @
2-[ N- (2- hydr oxycar 8ony| prof onyl oxy) - 6- am nocapr oyl | lysoleg thin 5
t he sane suspensi og of 23‘4379 (0.3 gmol ) of 2-(6-fani nocaprpyl )l ysol ecithin
i n chloroformpyri@i (Q /2 m) as-'t‘l‘sﬁdvl Exg emle &747 Mg (0.96 mmol)
of BVAP and 96 ng 0.9p % ) of sycai mi & Fn y'arl ed, and the
m xture was stirreg at GQC%or 15 urs. The react}i on sol utj on was cool ed
and concentrated ugder|rBdyc® pre sur e. To the cgncentrat residue, a
m xture of chlorof 8 m "regh&nﬁ:wat r = 4:5:1 (2 mM}) was added and the
resi due was di ssol #ed. TQe-'sg utior] was passed thrjough an ifon exchange
col 8m (Dowex 50W-H8) ngrgg ated Wth the same 1q |iquid.] The desired
product was fracti Snat e d'Eb C and concentrated ynder redyced pressure.
Then, the residue Bas pufi ﬁ by gilica gel colun. 134 (0.19 mmol ,
58%. [err]-NVR(COEL3) [U ST, 3 [T 20T0Ts I 09" H, 2.40(t, 4H),
2.40-2.60(brs,4H),°3.1D(brs,2H) 19 o 3. 24(s; 93&) rs, 2H),
3.98(m2n), 4. 05-4-.-|2@(m§H), 5.20(th @) . EXAMPLE 10 nthesis of an
active ester of w @
25N ( 3- hydr oxycar Bogy pBopi 8ny| oxyﬂ) 86- ani nocaprOﬁI') | ysoleqithin
s3] 8 s 3 |
45 g 8 = ~
=3 ot i N N N v Q' O Q t‘: 0: N 1'
= Y 5 = NN R 1 P
0 T w 3 0% M M M oM M| M X XN
0 .;". o
® S - o %o
- ~ et
2 ° g £ T T o
v1 £92 3 - 3
0 [}
£l 3% Qg 2
85 NEE g 8 8 X
(=) E " O™ QM
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134 mg (0.19 mol) of the carboxylic acid obtained in Exanple 9 was
dissolved in 5 m of dichloronet hgieg 4g88baldgie sol ution was cooled to [err].
Then, 22 nmg (0.19 'mvol) of N-hydroxysccucinimde and 39 ng (0.19 mol ) of

DCC were added thereto.

triethylamne and stirred at roomtenperature for

of| Legiddiss inkyoduredete SOPrand reshdudloraatdvidd@ssol ution

subst ancdmhare

The m xture was adjusted to pH6-7 with
15 hours.

25

| nsol ubl e

of the ad®i la tbeecasEXeFPh@mdn §QRcit hi n-nodi fication) The igoMigno of the

act bve egpter—tecrtirrmrr e —zrre—SeP-trssoh . e
buffer s added. ,The m xture agged at [efr] for 1 hour and at
roqm tenperature FSE Fgg%ﬁer 2 hourggﬁ§%§iﬁﬁen di al yped aRefHa¥alMistilfl ed
wat er. This solution was used by itseﬁ Lor Lhe subspqueact iebeiesnengs. 3S
40 45 50|55 9 EP 0 406 804 Bl 5|18*18°26°25  EM 0 406 804 B1 Nunfper of
| ecithinlintroduced to SOD and resijdual activities [prr] |In the case}of
human SOp TvrtTg 5
Mol rati x Nurdoer ¢f 5.7 g3gesi dual
| eci t hin]introduced x 1.2 agfévities 10 X 1.§%
5. 71 x BF6x [1.2 . 6.5
66% 15 |CompewmdoRfid| of , 5.4 x 8:3 748 3
74% ExanpEsxample 7 % 5.3 5.3 74%
74% x 2}4 21'%:7 12.7 65% x 2.4
12.7 X 2.4505 2 14 39% x| 4.8
14 2 . x 4.8 39%“ 1.2 3
0
%gg;bewaound of % 1.2 X 1.2 3 3108%
St Compound of x 1.2 3 78%
2 Example 10 x 2.4 4.5 73%
x 4.8 4.0 61%
EXAMPLE 12
30

Effects to burned mice

The hair was removed from the back of the CgH mouse, and an electric iron heated to 400°C was pressed against
the back for 10 seconds to obtain a burned mouse.

35 Lecithin-modified SOD was intravenously administered immediately prior to the burning and 30 minutes after the
burning. The degree of healing was compared between a non-treated group and a group treated by the lecithin-modified
SOD. The degree of healing was evaluated by adding + every time when one of the following conditions has been
satisfied.
40 @ The wound is dry.
W, @An eschar has formed.
(@ The area of the burn has reduced.
45
@The hair has started to grow around the bum.
Results
80 When treated | 3hrs later | One day later | 4days later | 7 days later
Non-treated group - - + + +
Group treated with the lecithin-modified - + ++ +H+ +H++
80D
85

As shown above, healing was significantly quick with the group treated with the lecithin-modified SOD as compared

with the non-treated group.

11



25 Exanple 10 X 2.4 45‘ —_—

73% x 4.8 4.0 2 30
0 80

Ef fects to burned mce The hai r vvaEPrgon%ve“dBfromthe back M’@ ””I

nouse, @hfsan el ectric iron heated to 400C was pressed agai nst ct

10 seconds to obtain a burned nouse. 35 Leci thi n-nodi fi ed SOD was

I ntravenously adm nistered i mediately prior to the burning and 30 m nutes
aft er tdis&imb tor thedllowihh ConiaagtingStads : AT HE| Cg) LY/BE, DI ARBE I, LG NLSEN a non-treat ed
grodwp and a group treated by the lecithin-nodified SOD. The degree of

heal i ngi- wite medified pislogidallip getivechuiiteimwhichdsrenrgsentedrhy thalfaemulatie of t he fol | owi ng
condi tions has been satisfied. 40 [z8&@y] The wound is dry. [err]An 0]
eschar has forned. [err]The area of the bunfhas reduced. 45 [err] The hair
has st ar t WeerainA iga peid ¢ iclegically|getiveprotpia B ig 4 rgsidyg of lysolecithin having a hydroxyl group at the
Wael t r eaf-gRgition & glycerd, a’t"éf‘e hygsagen@ie of saiddwdroxygEgye ’eF'Qqurx's’S"ed%ﬁVE°a|"a'Eﬂ§? and kis
Non- t r eat BPPEPYTRST of at least 1

I £ + The moglﬁe_'g%flo%glgﬂ %cg\?‘et eoqelr},'acw['dmgg o?/%m hvtéhgei'em Ij'hm?)loioglcaqlY acH\Ilefplroct;%n nl? ?nyanabl?flyck
Wit s t h,e % %ﬁgmébeaoﬁb gﬂg&&e%&éﬂ\%&%ﬂ&ﬂm mbrglh ﬁlg bi&gﬁaﬁysacﬁlg Hmlh?s% s%errcﬂldg he
non-treatg [@’sg) alr

* C L * Clains for the following Contracting States: AT, BE,
CH, LI 4 D&en%feﬁ%log@yadtﬂéprdtéihac&ﬂrdingﬁc@mh; whkeih @di f i ed bi ol ogi cal |y
active protein which is represented by the formula (I): A(X-B)k

(I)2‘Wnere| n Ais a residue fR;_t e bi gl O%I ﬁalby BC 1v _protein, Bis a

resi due of |ysolecithin ha i g hy roxwl gr gup " a e 10 2-position
of glycerol, with the hydrggen gtom of gaid droxyl odroup renoved, X is

t he’ cheni cal i nkage and k is a bond nunber of at least 1. 2. The nodified
bi ol,0gi caMepingach mdazélana'%eare%g to aim1, wherein the biologically
active protein.is. nmodi fied bi ol y. active

or ot ei rF- aLegEANep °?>s'°%¥ SR PO o PR ToVBras PR Ll oice ppten | s
super ox d bg.vg&gwa%ﬁv% wfiin %gsoswndeoiorsgr BaPlcAbiehiatoh, x,hﬁson&%ﬁ Y

to daim
f I§|m to 5. 7, A biplogically active for o
eacho of [ﬁ{lé orﬁﬁ?ﬂesa?errﬁ ﬂlédsbloﬁaglcé'ﬁ{/ eejrlﬁ‘s Fgf cl i&% |hl'ﬁH§Tor which does
bi ol ogi ca&d,mh,g}pgah\%d,ﬁgdqto@g\ggw&g@rp Jind to Caiml er ein A I's residue of
super oxi de di snut ase bi ol ogically active prot ein conposition for oral

or local adm nistration, which contains the nodified biologically
Claims for the following Contracting States : ES, GR

35
1. A process for preparing a medified biclogically active protein which is represented by the formula (J):
A(X-B), ()
wherein A is a residue of the biologically active protein, B is a residue of lysolecithin having a hydroxyl group at the
40 2-position of glycerol, with the hydrogen atom of said hydroxyl group removed, X is the chemical linkage, and k is
a bond number of at least 1, which process comprises bonding to a biclogically active protein in a manner known
N per ge at least on elecithin derivative having a chemical linking agent bonded to said residue of lysolecithin repre-
sented by B.
“ 2, The process according to Claim 1, wherein the biologically active protein is an antibody.
3. The process according to Claim 1, wherein the biologically active protein is a superoxide dismutase.
50 4. The process according to Claim 1, wherein X is
-c-R!-C~-, or -C-R2-C-NH-R'-C-
! H ll I ll
O o .- 0 0
5 wherein each of R1 and R2 is an alkylena group.
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-active protein of one of clains 1 to 5~ 7. A biologically active protein

conposition for oral ar |ocal admggi rah, 30 whi ch hiE

modi fi ed biologically active pro{ngPr?%gF%%g?of claims 1 to H‘ﬂm"mm“)nmlsm
i nhi bi ;,?me&% does not inhibit said nodified biologically acttve. protei n*
Clainms for the tollowng Contracting States: ES, GR 35 1. A process for
preparing a nodified biologically active protein which is represented by

t he f opartansprathe téx(12igéds Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU,NL,SE (|) wherein
Ais a residue of the biologically active protein, Bis a residue of

| ysol ec¢i tOas modifizieiten iologidaly ektivaRrdteiny deragstelitdurcihdie Bgmel () 2- posi tion of gl ycerol,
wi¢h the hydrogen atom of said hydroxyIA(g_liB up renoved, X is the chem cgl
linkage, and k is a bond nunber of at |east“ 1, which process conprises
bondi ng  twerimA & dstrigs ielpgisph aktiven Disteips. SreiaFast van meh'n@f*_e'kﬁﬁamxggﬂw dgr2-telast
on Bl eci iy MonfRiycpinawbeisasWassergiofigtomienar Byroyipriape Aot ielX e diRgisthe £HALY Ff

resi due cineBipdypezeh vanimndeeREd Bl sented by B. 45 2. The process according

|to(r) o Se 2 'gma{:gjge 6%%%4 F-glfa%%%%kw%' ?o?gimﬁggr'rné | ;}]n%,%rﬁcih\{ Svohh &b gi%lg i%c;r?/a@v% Pl PN kerparist The

e biol ogi active proteinis a
supgr oxi di sk C | ; hiSth bitiviBRYeR dihe Supst- 50
err] Q%%g;ﬁg_.gf%ig}b pofir, akIE PREGEA ARGRLEH Yl oo Mo i ER dhe Sl o
406 804 arent anspruche

*  C g4 Lpas mdifizieRe, biclogischakits¥eratein BenaBAasphick 1,walipende Ver t r agbst aat en: AT,
BE, CH LI, DE, DK, FR, GB, IT, LU N.L, SE 5 1. Das nodifizierte,

bi ofo0gi sch aktive Proteing. est @ybd dur co-rR-e-fom¥et-(1): [err]

(I') worin A ein Rest des Riol dgisch aktiven(“,Pr otlei ns, &,si n Rest von
Lysolecithin mt einer Hydroxyl gruppe in der 2-Stel- 10 | ung von
nyé:eri n, wariojoedr Reli B Y £8 einasAlifengiurpabespeeld®t: Hydr oxyl gruppe entfernt ist, X
di e chem sche Bi ndunP und k eine Bi ,_ndungszahl von mi ndess'gfens. JD.i sg. - Das
modff | i ePae@odiizege. biglogiech 2kie Protain BRrpABANPTYGR fratforn /hfiRe B‘?ﬁl&%‘ﬁ Sl Tt G- o

bi ol ogi_ sch aktiyv rotejn ein Antikorlper i k?;év rol &gsmo.'lzﬁg%b_
bi ol ogi®s cH AR EQP.’S%@*? Zysammenastzung g oralen f'?/\or?ner%aes'%b{% |scﬁ+ abt'i ve
Pr ot eign é?qﬂ%ﬂ'ejﬁﬁgﬂte"&%ﬁmagﬂ%mn%%? ﬁ%@tﬂgge‘)’sﬁé&aué nodi fizierte, gbi ol ogi sch

akt gpve ,Pr i i i ) . i ifizierte, bio-
or o b e et aer o, o e o

Das modi f;hé bibBgisck bidleIToSIR Richtkhibisie Protei n gemal 3 Anspruch 1, worin A der
Rest von Superoxi d-Di snmutase ist. . Eine biologisch aktive

Pr ot ei nzusanmenset zung zur oral en oder | okal en Verabreichung, die das

nod#sf | Fantasspridhetir folgghdeCierimpdstanten PESIGR N genAB ei nem der AnsprCche 1 bis 5
enthalt. 30 7. Ei ne biologisch aktive Protei nzusamenset zung zur oral en
oder | dkaEiyerighsenceyr kisiratgiungginesynasiifigierton. bisigpisqh ajktiven Roteins;, gargeptgl furehfliefiopmel (-
Protein gemal 3 ei nem der AnsprGche 1 bi gpdgund einen Protease-|nhibitog)

unfaBt, der dieses nodi- ) L .
40 worin A ein Rest des biologisch aktiven Proteins, B ein Rest von Lysolecithin mit einer Hydroxylgruppe in der 2-Stel-

lung von Glycerin, wobei das Wasserstoffatom dieser Hydroxylgruppe entfernt ist, X die chemische Bindung und k
eine Bindungszahl von mindestens 1 ist, welches in an sich bekannter Weise das Binden mindestens eines Leci-
thinderivates, das ein durch B dargestelltes chemisches Bindungsreagenz an diesen Lysolecithin-Rest gebunden
hat, an ein biologisch aktives Protein umfaBt.

2. Das verfahren gemaB Anspruch 1, worin das biologisch aktive Protein ein Antikdrper ist.
3. Das verfahren geméB Anspruch 1, worin das biologisch aktive Protein eine Superoxid-Dismutase ist.

50 4. Das verfahren gemaB Anspruch 1, worin X

-c-Rrl-c- oder -ﬁ-nzeﬁ-nu-kl-ﬁ-
A g o] o O,
5 worin jeder Rest R und R2 eine Alkylengruppe bedeutet, ist.
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fizierts, biologisch aktive Protein nicht inhibiert. 35 Patentansprfilche —
tfir folgende Vertragsstaaten: ES, verfahren zur

sines nodifizierten, biologisch aktﬁé‘éﬁ%ﬁoétllel ns, dargest el’mwmuml’””m
Formel He\dndichidnk ] _ _

Rest des bi ol ogi sch aktiven Proteins, B ein Rest von Lysol ecit h| n mt e| ner
Hydr oxyl gruppe in der 2-Stel- lung von G ycerin, wobei das Wasserstoffatom
di eser HRdyehdizatidng poys i Etaté optrsctants suiviintsli AY, BE) ©Hi| 908 DB} RRJIGBJT, LUNLKSEI ne

Bi ndungszahl von m ndestens 1 ist, welches in an sich bekannter Wi se das

Bi nden i Prdéine kieiegiauprmantactivecrnodifid nyi des rapiésantég pardifermyle fl) :dur ch B dar gest eI | tes
chemi sches Bi ndungsreagenz an di esen Ly edé;CIthl n- Rest gebunden hat, si n
bi ol ogi sch aktives Protein unfalt. 45 Da verfahren gemg&a3 Anspruch %L
wor i n das9a9F BRI sch aktive Protein e n Anti kbrper ist. 3. Das verfahren
genmal 3 Anspruch 1, wor| n des. biolo |sch aktive Protein sine

Super oxi d- DlAseﬁId‘Pé‘?@ protéifg biologjqu ren

[or7) 55 el o i o] iy R AR T RS e et i
13 Reven s glgchm ot
* sC L Ke un n b,ede:gg% NGhGRdils@Ns pour lea Etats contractants sul vants:
AT, BE, CH, LI, DE, DK GB, I'T, LU NL, SE 5 1. Proteine biol ogi quenent

active,a, Npdisihé ﬁ&ogldﬂélhenﬁh%ﬁverrﬁﬁaﬁl&'sﬁﬁn%&e@ﬁd’lcaﬁ&\ 1fd&ﬁé'l'hﬂu€|leﬁd ;)roténﬁ(b?&lo@ihthﬁment active
(1) dans bsaareplidops. 10 - A est un reste de |a proteine biologi quenent

active; - B est un reste de lysolecithine ayant un groups hydroxyle en
posPt i @ Prowine igidlggineenadnt activesaodifiben batoniia reVehidictiond idaes lehwelletia poténgbididgigubment\attive
enl eve; - est deguperokyge dismitasen chi m que; et 15 - K est un nonbre de

I | ai, son(s% d au noins 1. 2. Prot6ine biol ogiquenent active, nodifiee, salon
-t eveéndPrelding Bﬂ%“efﬁP&Pﬁ““Pa’m&’@P? gelanda rgyepdiciiond . ﬂﬂ"ﬂ)la@{j’l"lf&@l’fé?ﬂ“"act I ve est un
ant Lcorps. 20 3. Proteine pl o] qbuen_p@_tRza(E._t_Jﬁﬁa_ 1mpdi fiee, salon la
revendi cation 1, dans |aquegT | ot eijhe bijol ogi qugjrent active est une
super oxyde di snutase. 4. Prdtei b| ol o¢ quengnt actige, nodifiee, selon |a

(SR e el B folbedln 25 0 ou RI

et &2 rsepﬁ@ﬁﬁ@s.aag}.quahaaemv&mo&rém%n ﬁlr&xm&ﬁm 138hns laquelid A B4t Bih RiGte do superoxyde
bi ol ogi quasmdss.acti ve, nodifiee, salon |la revendi cati on 1, dans | aquelle A

eat un rests de superoxyde di snut ase. 6. Conposition de protelne
bi ol ogiequedstposition aé proteingtidibgiqaetivhtakive it adaihistétidh 6rale bu lbaaRpdubcontihtila peaéld bii- | a
pr ot ei ns diembro gitive, opcidifide,ndlle guEt défints, 2 Iamectieé teeandicdtionsliasquo definie a | une des
rev#ndi cations 1 a 5.
7. Composition de protéine biologiquement active pour administration orale ou locale, qui comprend la protéine bio-
logiquement active, madifiée, telle que définie a I'une des revendications 1 & 5, et un inhibiteur de protéase qui
n'inhibe pas ladite protéine biologiquement active, modifiée.

40
. Revendications pour les Etats contractants suivants : ES, GR
%
1. Procédé de préparation d'une protéine biologiquement active, modifiée, qui est représentée par la formule (1) :
4 ' AX-B) 0]
dans laquelle :
= Aestun reste de la protéine biologiquement active ;
- Best un reste de lysolécithine ayant un groupe hydroxyle en position 2 du glycérol, avec lI'atome d'hydrogéne
50 dudit groupe hydroxyle enlevé ;
- Xest la liaison chimique ; et
= Koest un nombre de liaison(s) d'au moins 1,
s lequel procédé comprend la liaison & une protéine biologiquement active, d'une maniére connue en soi, d'au moins

un dérivé de lécithine ayant un agent de liaison chimique lié audit reste de lysolécithine représenté par B.

2. Procédé selon la revendication 1, dans lequel la protéine biologiquement active est un anticorps.
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35 7. Conposition de proteine biologi quenent active pour adjnclmuuulﬂtlmmlll l”",
orale ou locale, qui conprend | a pgpdgbdsbaB0- | 09i quenent

nodi f.i 6e, telle quo d6finie & |l une des revendications 1 a 5, et ‘un

i nhi bi tgUproghas sioR idGavaRdicibn 1/daRd1bdi8! i A&sIheibidgBudieniabiive Bst DheRuREixpe R Rbse.
active, nodifiee. 40 Revendl catl one pour |lee Etatb contractants sul vants:

ES, GR4l. Prbsassuba lartevepdidfisarn adahoiaquelreprdsemé ei no bi ol ogi guenent active,

nodi fiee, qui est repr65entee ar la for

A( X+B) K l rEC-, or " fié; 3‘5ﬂa | aquel le: - A eat un
reste de |l a protelne bloloqlque nt actiye; - B est 4n reste de
IyggleC|th|ne ant un q{ou ps hy droxgle en'p05|t|on 2 du glycerol, avec

| " at one d°qﬁ7&6géﬂ§°!§ﬂ“° acun un grotpe alkylengy,dj t groups hydroxyl e enleve; - X

oet |a liaison chimque; at - K esat un nonbre de liaison(s) d au noins 1,
quuel procede conprend |l a |iaison & une proteine biol ogi quenent acti ve,
d' une mani ere connue en soi, d' au noins 55 un derive de |l ecithine
ayant un agent de liaison chimque lie audit reste de Iysol ecithine
represent6 par B. 2. Proc6de selon | a revendication 1, dans |oquel |a

pr ot£i ne bi ol ogi quenent active est un anticorps. 14 3. Proced4 solon la
revendi cation 1, dans |oquel |a proteins biologiguenent active est une
superoxyde di snutase. 4. ProcMid solon |la revendication 1, dans |oquel X
represents 5 -CR-C, or
-CR-CNHR-CG 00 0.0 0 ob Rl et R
repeesent ent chacun un groups al kyl bne. 10 15 20 25 30 35 40 45 50 55

N

25
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