
EP 0406804 B1 Description The present invention relates to a modified
biologically active proteins. EP-A-0 312 212 discloses the immobilization
of a bioactive substance on lipid compositions for bioassay purposes. 5
Attempts to improve pharmacological effects and to reduce side effects have
been made since long ago. As one of recent attempts, a drug delivery system
(DDS) may be mentioned. DDS is an attempt to let a drug transmigrate to a
necessary site preferably selectively for a necessary period of time, so
that the pharmacological effects be improved, and general side effects be
substantially reduced. Various types are available as carriers for DDS.
Among them, lypo- some and lipid microspheres may be mentioned as typical
examples. Lyposorne is prepared by dissolving a natural lipid 10  such as
lecithin or cholesterol in an organic solvent, then dispersing it in water
by e.g. ultrasonic treatment, and sealing a drug therein. Whereas, lipid
microspheres are prepared by suspending soybean oil in water together with
lecithin, whereby lecithin constitutes the surface and a drug is sealed in.
In each case, the drug is sealed in primarily by physical bond. Lyposome
has a drawback that the stability is poor. Whereas, in the case of lipid
microspheres, the drug to be sealed in must be lipid-soluble, and it is
further required to employ a special apparatus for the production. 15
The present inventors have studied a technique which is entirely different
from such conventional techniques and yet is capable of providing excellent
effects, and as a result, they have arrived at the present invention. The
present invention provides a modified biologically active protein which is
obtained by bonding to a biologically active protein at least one lecithin
derivative having a chemical linking agent bonded to a residue of
lysolecithin (repre- sented by B). 20      This lysolecithin-bonded
modified biologically active protein is remarkably different from the
biologically active pro- tein in the distribution in vivo and in the cell
affinity. Accordingly, an improvement in the pharmacological activities of
a biologically active protein, a reduction of side effects and promotion of
the absorption, can be expected. Such a modified biologically active
protein is represented by the following formula (I), wherein B is a residue
of lysolecithin having a hydroxyl group at the 2-position of glycerol, with
the hydrogen atom of said hydroxyl group removed, as shown by the 25
following formula (II): A(X-B)k
(I) wherein A is a residue of the biologically active protein, B is a
residue of lysolecithin having a hydroxyl group at the 2-position of
glycerol, with the hydrogen atom of said hydroxyl group removed, X is the
chemical linkage, and k is a 30   bond number of at least 1. [ERR] 35 [ERR]
In the above formula (II), R is a fatty acid residue (an acyl group),
preferably a saturated or unsaturated fatty acid 40  residue having from 8
to 30 carbon atoms. Particularly preferred is a saturated fatty acid
residue having from 14 to 22 carbon atoms, such as a myristoyl group, a
palmitoyl group, or a stearoyl group. Most preferred is a palmitoyl group
as an acyl group of typical lecithin. In the formula (I), X is a chemical
linkage of an organic group linking A and B after the chemical linking
reaction as described below. The chemical linking agent is preferably
bonded to the above lysolecithin residue by an ester bond. The other end 45
of the chemical linking agent has a functional group which is capable of
directly bonding to a functional group such as an amino group, an amide
group or a carboxyl group of the biologically active protein. Otherwise, it
has a functional group capable of bonding to a second chemical linking
agent (which is a compound having at least two functional groups, one of
which bonds to a functional group of the biologically active protein and
the other of which bonds to the functional group of the first chemical
linking agent). The first chemical linking agent preferably has a carboxyl
group (-COOH) or 



50   an amino group (-NH2) as a functional group. The lecithin derivative
having such a first chemical linking agent bonded thereto, is preferably
the one represented by the following formula (III): [err] 55
0 In the above formula (III), [err] is a linear or branched alkylene group
having from 1 to 24 carbon atoms, preferably a linear alkylene group having
from 2 to 10 carbon atoms. [err] is a reactive functional group, preferably
a carboxyl group 2    EP 0 406 804 B1 or an amino group. Z' may be a
functional group capable of being converted to a carboxyl group, such as a
temporarily protected carboxyl group, an amino group, a haloformyl group or
an alkoxycarbonyl group. A compound of the formula (III) wherein Z' is a
carboxyl group or a group capable of being converted to a carboxyl group,
may be prepared by e.g. a method wherein an acid anhydride of the formula 5
[err] [err] 10 is reacted to lysolecithin of the formula HO-B, a method in
which a dicarboxylic acid half ester anhydride of the formula [err] wherein
[err] is an alkyl group, etc. is reacted to lysolecithin, or a method
wherein a dicarboxylic acid dichloride of the formula [err] is reacted to
lysolecithin. Such methods are usually conducted in a solvent, and an 15
organic base may be present, if necessary. Otherwise, an organic base may
be used as a solvent for the reactions. As a solvent for reaction, a
halogenated hydrocarbon such as chloroform, may be used, and as the organic
base, pyridine, piperidine or triethylamine may, for example, be used. A
product having an ester group or a chloroform group, will be subjected to
e.g. hydrolysis for conversion to a carboxyl group. As a compound of the
formula (III), 2-(6-aminocaproyl)lysolecithin is known [A.J.Schroit et al.,
Biochemistry, 22, 20   3616-3623 (1983)]. As will be described in
hereinafter, a compound wherein Z is an amino group may be bonded to a
physiologically active protein. However, in orderto improve the linkage
tothe biologically active protein, it is more effective to employ a
compound wherein Z' is a carboxyl group. Accordingly, in a case where Z' is
an amino group, it is preferred to react such a compound with a
dicarboxylic acid derivative to convert the terminal f unctional groups to
carboxyl groups. As such a dicarboxylic acid derivative, the
above-mentioned anhydride or half ester anhydride dichloride, may be men-
25 tioned. By such a reaction, a lysolecithin derivative of the following
formula (IV) will be obtained. [err]                              (IV) In
the above formula, [err] is an alkylene group like [err], which carbon
number is preferably from 2 to 10. The lecithin derivative in the present
invention is not limited to the compounds of the above formulas (III) and
(IV), 30 and it may be various compounds represented by the following
formula (V) having terminal carboxyl groups: [err]                    (V)
[err] 35      In the formula (V), Z is a carboxyl group or an activated
carboxyl group as will be described hereinafter (particularly an active
ester group). R3 is an alkylene group such as [err], or an alkylene group
having a hetero atom or a carbonyl atom at an intermediate position, such
as [err]. The following methods may, for example, be mentioned as methods
for bonding a lecithin derivative of the formula (III), (IV) or (V) to a
biologically active protein directly or via a 



second chemical linking agent. 40      In the compound of theformula (III),
(IV) or (V), when Z or Z is -COOH, the bonding can be conducted, for
example, by a carbodiimide method or by a cyanuric chloride method. When Z
in the formula (III) is [err], bonding can be con- ducted, for example, by
a SPDP [N-3-succinimidyl 3-(2-pyridyldithio)propionate] method, by a
carbodiimide method, or by cyanuric chloride method. In the carbodiimide
method, 1-ethyl-3-(dimethylaminopropyl)carbodiimide (EDC) or
dicyclohexylcarbodiimide 45 (DCC) may, for example, be employed, whereby a
biologically active protein and lecithin will be bonded via a -CONH-
linkage (-NH- is derivedfrom an amino group of the biologically active
protein). In the cyanuric chloride method, cyanuric chloride is employed,
whereby a biologically active protein and lecithin will be bonded via the
following linkage: [err] 55 (one of -NH- groups is derived from an amino
group of the biologically active protein). In the SPDP method, the two will
be bonded via a -NH-CO-CH2CH2-S-S-CH2CH2CONH-linkage. In these methods, the
reactions are conducted under 3    EP 0 406 804 B1 the conventional
reaction conditions or similar conditions. For example, the above linking
agent is added to lecithin and the biologically active protein, and the
mixture is reacted at room temperature for from 2 to 20 hours. In such a
case, lecithin is employed in a stoichiometrically substantially excess
amount to the biologically active protein. To improve the linkage to the
biologically active protein, it is preferred to employ a method wherein the
carboxyl 5   group of the compound of the formula (III), (IV) or (V) having
a terminal carboxyl group is activated for bonding to the biologically
active protein. Such an active esterification method is known (see lzumiya
et al., "Fundamentals for Peptide Analysis and Experiments (1985) published
by Maruzen K.K.). This method comprises converting the carboxyl group to a
highly active ester group, and then reacting this ester to an amino group
of the biologically active protein by e.g. the above-mentioned carbodiimide
method, so that the lecithin derivative and the biologically active protein
are bonded 10  by an amide linkage. The active ester includes, for example,
a p-nitrophenyl ester, a 1,3,5-trichlorophenyl ester, a pen- tafluorophenyl
ester, a 2,4-dinitrophenyl ester, an N-hydroxysuccinimide ester, an
N-hydroxypyridine ester, an N-hy- droxy-5-norbomen-2,3-dicarboxylic acid
imide ester, a 8-hydroxyquinoline ester, and a 2-hydroxypiridine ester. The
biologically active protein to be used in the present invention, may be any
protein so long as it is a protein having biological activities. For
example, it may be an antibody (a monoclonal antibody, or a polyclonal
antibody), a 15   peptide cell growth factor (such as NGF, EFG, FGF, CSF,
EPO, interleukin 1-4, CDF, ECGF, TGF), insulin, cyclospolin, a growth
hormone, interferon or an interferon derivative, a rheumatoid factor, a
biologically active enzyme (such as urokinase, superoxide dismutase (SOD),
callidinogenase, streptokinase, or elastase), a drug having a protein as a
sub- stituent, or other protein drugs (various hepatitis vaccines). The
modified biologically active protein of the present in- vention is easy to
produce as compared with the conventional products, and yet the
modification is possible irrespective 20   of the solubility of the
biologically active protein. Further, lecithin as one of the components of
the present invention is a non-toxicic substance widely present in nature,
and therefore, the substance of the present invention is safe also from the
viewpoint of the toxicity. The modified biologically active protein of the
present invention may be intravenously administered in the form of
injection composition combined with a liquid carrier for injection. As such
a liquid carrier, a conventional carrier such as 25   sterilized water, a
physiological saline solution, an alcohol or an aqueous alcohol solution,
may be employed. 



Further, this lecithin-modified biologically active protein can be orally
or locally administered alone or together with a protease inhibitor which
does not inhibit said biologically active protein. Namely, the present
invention provides a biologically active protein composition for oral or
local administration, which comprises the modified biologically active
protein alone, or such a protein and a protease inhibitor which does 30
not inhibit said biologically active protein. In one embodiment, the
composition of the present invention contains, in addition to the
above-mentioned leci- thin-modified biologically active protein, a protease
inhibitor which does not inhibit the biologically active protein. As such a
protease inhibitor, various natural or synthetic protease inhibitors may be
mentioned. For example, the followings may be mentioned: aprotinin,
urinastatin, hirudin, soybean protease inhibitor, limabean protease
inhibitor, corn protease 35  inhibitor, gabexate mesilate, camostat
mesilate and naphamostat mesilate. These inhibitors are well known and may
be explained simply as follows. Aprotinin is a basic protein having a
molecular weight of about 6,500 which can be extracted from bovine pancreas
or lung; urinastatin is a glycoprotein having a molecular weight of about
67,000 which can be extracted from human urine; hirudin is an acidic
protein having a molecular weight of about 7,000 which can be extracted
from sialaden of a leech; soybean protease inhibitor is a protein having a
molecular weight of about 22,000 40   which can be extracted from soybean;
limabean protease inhibitor is a protein having a molecular weight of about
9,000 which can be extracted from limabean; gabexate mesilate ([err]) is
white crystals or crystalline powder having a melting point of from 90 to
93 C; camostat mesilate ([err]) is odorless white crystals or crystalline
powder having a melting point of from 150 to [err]; naphamostat mesilate is
white crystalline powder having melting point of about [err] (decomposed).
Among these inhibitors, there may be some which specifically inhibit the
biologically active 45   protein used in the present invention, and they
can not be used together with such a biologically active protein. For
example, naphamostat mesilate selectively and strongly inhibits trypsin,
callidinogenase and thorombin and can not be used together with these
proteins. However, naphamostat mesilate does not inhibit insulin and
therefore can be used together with insulin. This can easily be determined
by those skilled in the art. In the present invention, the effects of the
present invention can further be increased by incorporating such a
inhibitor. 50      The composition of the present invention may be
administered in the form of a formulation for oral or local admin-
istration. In the present invention, the local administration is meant for
e.g. intravenous, subcutaneous, perctaneous, oral, pernasal, or intestinal
administration. Formulations for local administration include, for example,
injection drugs, tablets, capsules, powders, granules, troaches,
sapositories, ointments, creams or lotions, gels, spray formulations and
aerosols. In the case of oral administration, the composition must be in an
enteric form. These formulations for admin- 55  istration may be prepared
by conventional methods well known to those skilled in the art. For
example, in the case of tablets or capsules, conventional additives
including a binder such as a saccharide solution, gum arabic, gelatin,
sorbitol, tragacanth gum or polyvinyl pyrrolidone; a filler such as
lactose, sugar, corn starch, calcium phosphate, sorbitol or glycin; a
tabletting lubricant such as magnesium stearate; a disintegrator such as
starch, polyvinyl pyrrolidone, sodium starch 4    EP 0 406 804 B1 glycolate
or fine crystalline cellulose; and a wetting agent such as sodium lauryl
sulfate, may be used to prepare desired formulations by such an operation
as mixing, packing, tabletting or enteric coating. The composition of the
present invention usually contains from 0.1 to 99% by weight of the active
ingredient. The composition of the present invention is used for the
treatment of a disease for which the contained biologically 5   active
protein is effective. For example, in the case of insulin, it is used
fortreatment of diabetes forwhich insulin treatment 



is effective. Likewise, interferon a is used for the treatment of kidney
cancer and multiple myeloma; calcitonin is useful for reducing the pain or
bone decrease by osteoporosis and for treating hypercalcemia and bone
Paget's disease; and callidinogenase is useful mainly for the treatment of
circulatorly disorders. The dose of the composition of the present
invention varies depending upon the degree of the desease or the body 10
weight of the patient. Generally, it is such an amount that the
biologically active protein contained in the composition provides
sufficient effectiveness. For example, in the case of insulin, the dose is
usually from 4 to 60 units per admin- istration and at most 200 units per
day. The amount of the protease inhibitor is usually from 10 to 100 mg per
adminis- tration and from 20 to 1,000 mg per day. The administration is
conducted preferably at least once, for example, a few times, per day. 15
With the composition of the present invention, no toxicity is observed with
the dose within the above-mentioned range. The composition of the present
invention makes it possible to administer a biologically active protein
which used to be administered only by injection, not only by injection but
also by oral and local administration. For example, when the composition is
orally administered, the absorption rate is fast, and the maximum absorbed
concentration is high. Besides, 20  it makes it possible to obtain an
excellent effect such that the concentration in the body can be maintained
for a long period of time. Further, in the case of a limited number of
biologically active proteins which are considered to be feasible for oral
or local administration, the composition of the present invention provides
a high absorption rate and a high maximum absorbed concentration and
presents a merit that the concentration in the body can be maintained for a
long period of time, as compared with such conventional products. These
advantages have not been obtained by the con- 25   ventional products. Now,
the present invention will be described in further detail with reference to
Examples. However, it should be understood that the present invention is by
no means restricted by such specific Examples. EXAMPLE 1 30 To an aqueous
solution (100 [err]) of 2-(6-aminocaproyl)lysolecithin (in the formula
(III), [err] isapentamethylene group, Z' is [err], and R in B is a
palmitoyl group) (0.0045 g, 0.006 mmol), 4.2 [err] of a solution of
cyanuric chloride (61 g) in DMF (0.2 ml) was added under cooling with ice.
The pH was adjusted to pH6.5-7.0 with sodium carbonate, and the mixture was
stirred for 1 hour. To the mixture, IgG (1 mg, in a phosphate buffer
solution, 332 [err] was added, and the 35   mixture was stirred at room
temperature overnight while maintaining the pH at 7.0, to obtain IgG
lecithin. EXAMPLE 2 To the aqueous solution of
2-(6-aminocaproyl)lysolecithin (100 ml, 0.006 mmol) as used in Example 1,
IgG (1 mg, 40  in a phosphate buffer solution, 332 [err]) was added.
Further, EDC (1.3 mg) and sugar (2 mg) were added thereto, and the mixture
was incubated at 25C for 2 hours and then left to stand overnight at
neutral. Then, the mixture was dialyzed with PBS at [err] to obtain
IgG-lecithin. EXAMPLE 3 (Test for biological activities) 45 (I) The cell
affinity of the substance of the present invention was examined by the
following method. (A) From human peripheral blood (25 ml), erythrocytes and
lymphocytes were separated by means of Ficoll Paque and respectively
suspended in RPMI 1640 (10% FCS added). To each of them, [err]-lecithin (10
lag as IgG) was added, and the mixture was incubated at [err] for 3 hours
and then washed 4 times with a physiological saline solution, 50
whereupon the amount of IgG bonded to or taken in the cells, was counted.
In the same manner, an experiment was conducted by using [err] alone, ora
mere mixture of lecithin and [err] IgG. 



The affinity to lymphocite of IgG-lecithin obtained in each Example was as
shown below. In this case, an experiment was conducted also with respect to
lipid microspheres containing the same amount of IgG. 55    EP 0 406 804 B1
Sample         Uptake amount (%) Product of Example 1     0.84 Product of
Example 2     0.91 Free IgG                 0.43 Lecithin + IgG
0.32 IgG microspheres         0.69 10      (B) The affinity of erythrocytes
of IgG-lecithin obtained in each Example was as follows. Sample
Uptake amount (%) Product of Example 1     2.1 Product of Example 2     2.2
Free IgG                 1.69 Lecithin + IgG           1.0 It is apparent
from the above results that the products of the present invention are
excellent in the affinity to cells 20   as compared with the corresponding
free biologically active protein or a mere mixture of such a protein and
lecithin. (II) Thetransmigration of the substance of the present invention
to adiseasedarterial sitewas examined bythefollowing method. To SHR-SP rats
(16 weeks old, male, Wister species), [err]-lecithin (solvent: PBS) was
intravenously adminis- tered in an amount of 100 [err]/rat as IgG. Three
hours later, the blood was removed, and the aorta was extracted, where- 25
upon the amount of [err] taken in the artery was counted. On the other
hand, a similar experiment was conducted by using normal rats and
free[err]. The results were as shown below. IgG-Lecithin Type of rats
Uptake amount (%) SHR              0.56 Normal           0.29 35  of rats
Uptake amount (%) SHR              0.24 Normal           0.32 40      It is
apparent from the above results that the substance of the present invention
is taken in the diseased arterial site in a large amount and thus provides
excellent pharmacological effects. (111) The affinity of the substance of
the present invention to cancer cells, was examined. MM46 cancer cells were
suspended in RPMI 1640 (10% FCS added) to a concentration of 2 x [err]
cells/ml, and [err]-lecithin was added thereto to bring the concentration
to a level of 10 [err]/ml as IgG. The mixture was incuvated at[err] for 3
hours, and then washed with a physiological saline solution, whereupon the
amount of IgG bonded to or taken in the MM46 cancer cells was counted.
Separately, a similar experiment was conducted by using [err] alone. 



50                                      Sample       Uptake amount (%)
IgG-lecithin         7.5 IgG                   1.0 It is apparent from the
above results that the substance of the present invention is taken in the
cancer cells in a very 55  large amount. (IV) Then, the distribution in the
body of the substance of the present invention was examined. Using C3H mice
(male, 22-25 g), [err]]-lecithin (solvent: PBS) was intravenously
administered to bring the con- 6    EP 0 406 804 B1 centration of IgG to a
level of 50 [err]/mouse. Three hours later, each mouse was killed, and the
distribution to each organ in the body was examined. On the other hand,
similar experiments were conducted by using [err] alone, a mere mixture of
[err] and lecithin, or [err] liquid microspheres. 5       The results are
shown below. Uptake amount (%) Samples      Lung   Heart   Kidney   Liver
Spleen 10                      IgG-Lecithin      2.2    1.8     1.4
8.3      2.8 IgG              1.1    1.7     0.5      0.6      0.8
IgG+Lecithin     0.6    1.1     0.4      0.8      0.2 IgG microspheres  0.8
1.6    0.8      0.9      0.4 15     It is apparent from the above results
that the substance of the present invention is excellent in the uptake to
each organ. Particularly, it can be said that the substance of the present
invention is particularly excellent in the uptake to the liver. These
experimental results indicate that with the substance of the present
invention, the distribution in a living body and the affinity to cells are
remarkably different, and thus an improvement of the pharmacological
activities of 20   biologically active proteins, a reduction of side
effects and acceleration of the absorption can be expected. Further, as
shown by the results of (I) to (IV), the substance of the present invention
exhibits excellent and different physical properties as compared with the
corresponding biologically active protein or a mere mixture of such a
protein and lecithin. This indicates that lecithin and the biologically
active protein are bonded by a covalent bond. 25   EXAMPLE 4 30 mg (0.04
mmol) of amino lecithin of the formula (III), (in the formula (III), Z' is
t-BocNH, and the carbon number of [err] is 5) was treated with 0.5 ml of
TFA to remove Boc, and after completely distilling off TFA, dissolved in
distilled water and neutralized with Na2CO3. Then, 5 mg (0.0008 mmol) of
insulin was added thereto, and 1-ethyl 3-(3-dimeth- 30
ylaminopropyl)carbodiimide (EDC) was added so that the final concentration
would be 0.1 M. The mixture was stirred overnight at room temperature. Rats
(Wister species, male, 250 g) were subjected to celiotomy, and a mixture
comprising 30 or 100 units/kg of lecithin-modified insulin and [err] 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. 35      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) 30            100
100 0           61             60              65 30          116
101             113 45                           60          112
57             114 90           89             65             105 120
83             64             111 180           84             79
119 so 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. 55 EXAMPLE 5
Lecithin-modified callidinogenase was prepared in the same manner as in
Example 4 using 5 mg of the amino 7    EP 0 406 804 B1 lecithin of the
formula (III) as used in Example 4 and 250[err] of [[err]]-callidinogenase.
In the same manner as in Example 4, 60 [err]/ 10[err] of [3H]
lecitin-modified callidinogenase was administered to rats in an amount of
200 [err] per rat. Further, as control, [3H] callidinogenase was
administered in the same manner. The concentration of [3H]-callidinogenase
in the blood was measured upon expiration of 30, 60, 90, 120 and 180 5
minutes after the administration. The results are shown in Table 2. Table 2
% Relative to the administered callidinogenase 10
Time (min)       Lecithin-modified       Control 30             2.20
0.50 60             2.68                 1.32 90             2.61
2.06 120             1.98                 1.68 180             1.48
1.35 Callidinogenase has been used not only as an injection drug but also
for oral administration as an enteric drug. Whereas, it is apparent from
Table 2 that with the composition of the present invention, the absorption
rate is fast, the 20   maximum absorbedconcentration is high, and it
hasadditional meritthatthe concentration inthe body can be maintained over
a long period of time. EXAMPLE 6 25   Synthesis of
2-(4-hydroxvcarbonvibutyroyl)lysolecithin - introduction of lecithin To a
suspension of 204 mg (0.4 mmol) of lysolecithin having a hydroxyl group at
the 2-position of glycerol (R in B is a palmitoyl group, the same applies
hereinafter) in chloroform-pyridine (8 ml/2 ml), 98 mg (0.8 mmol) of DMAP 



(N,N-dimethylaminopyridine) and 91 mg (0.8 ml) of glutaric anhydride were
added, and the mixture was stirred at [err] 30  for 15 hours. The reaction
solution was cooled and concentrated under reduced pressure. To the
concentrated residue, a mixture of chloroform:methanol:water = 4:5:1 (2 ml)
was added and dissolved, and passed through an ion exchange column (Dowex
50W-X8) impregnated with the same liquid. The desired compound was
fractionated by TCL and con- centrated under reduced pressure, and the
residue was purified by silica gel column. 225 mg (0.36 mmol, 90%). 35
[err]-NMR[err] 0.84(t,3H), 1.20(brs), 1.52-1.60(brs,2H), 1.80-1.95(m,2H),
2.20-2.42(m,6H), 3.35(s,9H), 3.78(m,4H), 3.90-4.35(m,4H), 5.20([err],1 H).
EXAMPLE 7 40 Synthesis of an active ester of 2-(4-
hydroxycarbonylbutyroyl)lysolecithin 225 mg (0.36 mmol) of the carboxylic
acid obtained in Example 6 was dissolved in 5 ml of DMF (N,N-dimethylfor-
mamide). The solution was cooled to [err], and 41 mg (0.36 mmol) of
N-hydroxysuccinimide and 74 mg (0.36 mmol) of 45   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 50 Synthesis of an active ester of
2-(4-hydroxycarbonylbutyrovl)lysolecithin 225 mg (0.36 mmol) of the
carboxylic acid obtained in Example 6 was dissolved in 5 ml of
dichloromethane. The solution was cooled to 0C, and 41 mg (0.36 mmol) of
N-hydroxysccucinimide and 74 mg (0.36 mmol) of DCC were 55  added thereto.
The mixture was adjusted to pH6-7 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. 8    EP 0 406 804
B1 EXAMPLE 9 Synthesis of
2-[N-(2-hydroxycarbonylpropionyloxy)-6-aminocaproylllysolecithin 5       To
the same suspension of 234 mg (0.32 mmol) of 2-(6-aminocaproyl)lysolecithin
in chloroform-pyridine (8 ml/2 ml) as used in Example 1, 177 mg (0.96 mmol)
of DMAP and 96 mg (0.96 mmol) of succinic anhydride were added, and the
mixture was stirred at 60C for 15 hours. The reaction solution was cooled
and concentrated under reduced pressure. To the concentrated residue, a
mixture of chloroform:methanol:water = 4:5:1 (2 ml) was added and the
residue was dissolved. The solution was passed through an ion exchange
column (Dowex 50W-X8) impregnated with the same 10  liquid. The desired
product was fractionated by CLC and concentrated under reduced pressure.
Then, the residue was purified by silica gel column. 134 mg (0.19 mmol,
58%). [err]-NMR(CDCL3) 0.87(t,3H), 1.20(brs), 1.45-1.60(m,8H), 2.40(t,4H),
2.40-2.60(brs,4H), 3.10(brs,2H), 15      3.24(s,9H), 3.67(brs,2H),
3.93(m,2H), 4.05-4.20(m,4H), 5.20(m,2H). EXAMPLE 10 20   Synthesis of an
active ester of
2-rN-(3-hydroxycarbonylpropionyloxy)-6-aminocaproyl)lysolecithin 



134 mg (0.19 mmol) of the carboxylic acid obtained in Example 9 was
dissolved in 5 ml of dichloromethane, and the solution was cooled to [err].
Then, 22 mg (0.19 mmol) of N-hydroxysccucinimide and 39 mg (0.19 mmol) of
DCC were added thereto. The mixture was adjusted to pH6-7 with
triethylamine and stirred at room temperature for 15 hours. 25  Insoluble
substances were filtered off by celite to obtain a dichloromethane solution
of the active ester. EXAMPLE 11 (Lecithin-modification) The solvent of the
active ester lecithin was evaporated, and SOD dissolved in 0.1 M borate
buffer was added. The 30   mixture was reacted at [err] for 1 hour and at
room temperature for further 2 hours, and then dialyzed against distilled
water. This solution was used by itself for the subsequent measurements. 3S
40 45 50 55 9    EP 0 406 804 B1 5 10 15 20 25    EP 0 406 804 B1 Number of
lecithin introduced to SOD and residual activities [err]  In the case of
human SOD                                                     in Vitro 5
Mol ratio                  Number of                         Residual
lecithin introduced                      activities 10 x  1.2
5.7                         83% x  1.2                   6.2
66% 15       Compound  of              x  1.2                     3
74% Example  7                x5.3
74% x  2.4                  12.7                           65% x  2.4
12.7                         65% 20                                 x  4.8
14                              39% x  1.2                   3
108% Compound  of              x  1.2                    3
78% 



25       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 [err]
mouse, and an electric iron heated to 400C 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      [err]The wound is dry. [err]An
eschar has formed. [err]The area of the bum has reduced. 45 [err]The hair
has started to grow around the burn. Results 50
When treated   3hrs later  One day later  4days later  7 days later
Non-treated group                                                   +
+             + Group treated with the lecithin-modified               +
+     ++     + +   +++ 55 As shown above, healing was significantly quick
with the group treated with the lecithin-modified SOD as compared with the
non-treated group.    Claims
*   C   L  M  S   * Claims for the following Contracting States: AT, BE,
CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 5 1. The modified biologically
active protein which is represented by the formula (I): A(X-B)k
(I) wherein A is a residue of the biologically active protein, B is a
residue of lysolecithin having a hydroxyl group at the 10      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. 2. The modified
biologically active protein according to Claim 1, wherein the biologically
active protein is an antibody. 15  3. The modified biologically active
protein according to Claim 1, wherein the biologically active protein is a
superoxide dismutase. 4. The modified biologically active protein according
to Claim 1, wherein X is 20                               [err] wherein
each of [err] and [err] is an alkylene group. 25 5. The modified
biologically active protein according to Claim 1, wherein A is residue of
superoxide dismutase. 6. A biologically active protein composition for oral
or local administration, which contains the modified biologically 



active protein of one of claims 1 to 5. 7. A biologically active protein
composition for oral or local administration, 30      which comprises the
modified biologically active protein of one of claims 1 to 5 and a protease
inhibitor which does not inhibit said modified biologically active protein.
Claims for the following Contracting States: ES, GR 35 1. A process for
preparing a modified biologically active protein which is represented by
the formula (I): A(X-B)k                                       (I) 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 biologically active protein in a manner known per se at least
on elecithin derivative having a chemical linking agent bonded to said
residue of lysolecithin repre- sented by B. 45   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. 4. The process according to Claim 1, wherein X is 50
[err] wherein each of [err] and [err] is an alkylene group. 55 12    EP 0
406 804 B1 Patentanspruche
*   C   L   M   S    * Patentanspruche tfr folgende Vertragbstaaten: AT,
BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 5 1. Das modifizierte,
biologisch aktive Protein, dargestelit durch die Formel (I): [err]
(I) worin A ein Rest des biologisch aktiven Proteins, B sin Rest von
Lysolecithin mit einer Hydroxylgruppe in der 2-Stel- 10      lung von
Glycerin, wobei das Wasserstoffatom dieser Hydroxylgruppe entfernt ist, X
die chemische Bindung und k eine Bindungszahl von mindestens 1 ist. 2. Das
modifizierte, biologisch aktive Protein gemal3 Anspruch 1, worin das
biologisch aktive Protein ein Antikorper ist. 15   3. Das modifizierte,
biologisch aktive Protein gemal3 Anspruch 1, worin das biologisch aktive
Protein eine Super- oxid-Dismutase ist. 4. Das modifizierte, biologisch
aktive Protein gemfi3 Anspruch 1, worin X 20
[err] worin jeder Rest R1 und R2 ene Alkylengruppe bedeutet, ist. 25   5.
Das modifizierte, biologisch aktive Protein gemal3 Anspruch 1, worin A der
Rest von Superoxid-Dismutase ist. . Eine biologisch aktive
Proteinzusammensetzung zur oralen oder lokalen Verabreichung, die das
modifizierte, bio- logisch aktive Protein gemAB einem der AnsprOche 1 bis 5
enthalt. 30   7. Eine biologisch aktive Proteinzusammensetzung zur oralen
oder lokalen verabreichung, die das modifizierte, bio- logisch aktive
Protein gemal3 einem der AnsprOche 1 bis 5 und einen Protease-Inhibitor
umfaBt, der dieses modi- 



fizierts, biologisch aktive Protein nicht inhibiert. 35   Patentansprfilche
tfir folgende Vertragsstaaten: ES, GR 1. Ein verfahren zur Herstellung
sines modifizierten, biologisch aktiven Proteins, dargestelit durch die
Formel (I): [err]                                (I) 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 entfemt ist, X die chemische Bindung und k eine
Bindungszahl von mindestens 1 ist, welches in an sich bekannter Weise das
Binden mindestens sines Leci- thinderivates, das sin durch B dargestelltes
chemisches Bindungsreagenz an diesen Lysolecithin-Rest gebunden hat, an sin
biologisch aktives Protein umfalt. 45 2. Das verfahren gem&a3 Anspruch 1,
worin das biologisch aktive Protein ein Antikbrper ist. 3. Das verfahren
gemal3 Anspruch 1, worin des biologisch aktive Protein sine
Superoxid-Dismutase ist. 50   4. Das verfahren gemaAB Anspruch 1, worin X
[err] 55      worin jeder Rest R1 und R2 eins Alkylengruppe bedeutet, ist.
13    Revendications
*    C   L   M   S   * Revendications pour lea Etats contractants sulvants:
AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 5 1. Proteine biologiquement
active, modifiee, qui est representee par la formule (I): A(X-B)K
(I) dans laquelle: 10 -  A est un reste de la proteine biologiquement
active; - B est un reste de Iysolecithine ayant un groups hydroxyle en
position 2 du glycerol, avec l'atome d'hydrogbne dudit groupe hydroxyle
enleve; -  X eat la liaison chimique; et 15      -  K est un nombre de
liaison(s) d'au moins 1. 2. Prot6ine biologiquement active, modifiee, salon
la revendication 1, dans laquelle la prot6ine biologiquement active est un
anticorps. 20   3. Proteine biologiquement active, modifiee, salon la
revendication 1, dans laquelle la proteine biologiquement active est une
superoxyde dismutase. 4. Proteine biologiquement active, modifiee, selon la
revendication 1, dans laquelle X represente 25
-C-R'-C-, or -C-R2-C-NH-R1-C 0    0             0.   0             0 ou R1
et R2 representent chacun un groups alkylene. 30   5. Proteine
biologiquement active, modifiee, salon la revendication 1, dans laquelle A
eat un rests de superoxyde dismutase. 6. Composition de proteine
biologiquement active pour administration orale ou locale, qui contient la
proteins biologi- quement active, modifiee, tells quo definie a lune des
revendications 1 a 5. 



35 7. Composition de proteine biologiquement active pour administration
orale ou locale, qui comprend la proteine bio- logiquement active,
modifi6e, telle quo d6finie & lune des revendications 1 a 5, et un
inhibiteur de protease qui ninhibe pas ladite proteine biologiquement
active, modifiee. 40 Revendlcatlone pour lee Etatb contractants sulvants:
ES, GR 1. Procede do pr6paration dune proteino biologiquement active,
modifiee, qui est repr6sentee par la formule (I): 45
A(X-B)K                                       (I) dans laquelle: - A eat un
reste de la proteine biologiquement active; -  B est un reste de
lysolecithine ayant un groups hydroxyle en position 2 du glycerol, avec
l'atome d'hydrogene 50               dudit groups hydroxyle enleve; -  X
oet la liaison chimique; at - K esat un nombre de liaison(s) d'au moins 1,
loquel procede comprend la liaison & une proteine biologiquement active,
d'une maniere connue en soi, d'au moins 55      un derive de lecithine
ayant un agent de liaison chimique 1ie audit reste de Iysolecithine
represent6 par B. 2. Proc6de selon la revendication 1, dans loquel la
proteine biologiquement active est un anticorps. 14    3. Proced4 solon la
revendication 1, dans loquel la proteins biologiquement active est une
superoxyde dismutase. 4. ProcMdd solon la revendication 1, dans loquel X
represents 5                                    -C-Ri-C-, or
-C-R2-C-NH-R'-C- 00                  0.0                 0 ob R1 et R2
representent chacun un groups alkylbne. 10 15 20 25 30 35 40 45 50 55    


