; XYZ[ e3e: : t Xd6NT} 24 MAY 2004 -1 DESCRI PTI ON DRY COWVPCSI Tl ONS CCNT?;FING _
HYDROPHOBI C AM NO ACI D TECHNI CAL FI ELD 5 The present invention re S Q0%
met hod for reducing and/ or preventing coloration caused by a conbi ned use
of saccharide and am no acid. Specifically, the invention provides, as an
am no acid usable with a saccharide, an am no acid having an anti-col oring
effect 10 when conbined wth a saccharide. The invention also provides a
nmet hod for preventing coloration achieved by using the am no acid. The
invention further relates to a nethod for stabilizing a dry conposition
contai ning a 15 pharmacol ogi cal | y acti velprotei naceous subst ance.
Specifically, the invention relates to a dry conposition containing a

phar macol ogi cal |y active proteinace@ﬂ%cgﬁggéaﬁce to which a saccharide and
an am no acid arﬁEF qg 20 BACKCGROUND ART | n _pharnaceutical conpositions,
particularly in Gy TR CCOVEHH NG Y OBRErRECG! B aaI K5 hot i ve

pr ot ei naceous substance as an active ingredient, sucrose, 25 glucose,
fructose, naltose and |i ke saccharides (Japanese 2 1 MAY 204 -z

Unexam ned Pat ent Publications “b§Ecﬁ§§§A§2P%§ED|985'48933 and | 990- 138222,

etc.), glycine, alanine and |ike panese Unexam ned Pat ent
Publ i catisons No. 1983 746504) <bave jgenekably heepdised,as stabidd zess
effective 5 on the active ?ng?ed?eﬁt. Fbweveﬁ%git S g%nergf?€ainomm t hat

when these sasg@he@ingesnd My Ghrared isR @8 ctldliohi zehghokhyphatareohedi cal |y
active proteinaceous substances, are used with an amno acid, coloration

caused by thesdhidi asdctBatredet i ok eidind eslids. TryerfidriealnRagr mageut i cal
conpositions containing a saccharide and an am no acid have the drawback of
col orati on witventiompagsage defs,ti . &n objeci efcitheuprebientwitiventaon i s
to provide an am no acid having an anti-coloring effect for reducing 15
and/ or prevet¢epivior azhopméags et iy aelrepndrl nedtiiseobbringchdfede and
am no acid. Specifically, the invention provides an anti-col oring agent
cont ai nilfg t'WeeANGRFAdicd a¥idh edsetrGdlativl-edi ehte suittvgsite ofror also
preventing the cq$oration %ﬁfseg by the change wiith the passage of tine 20
of a dry compoRV1i%nh BoMditfichgt ar sREENEFTART &nd F atdtRoAFRteHRevBHL i ng
col oration where t%g am.no acid is used. Another object of the invention is
to provide an” Hh no actYtReédbi® as a stabilizer for a dry conposition

containing a sacchari gﬁe Egﬁ%ﬁt‘ié&' %ur%p%ﬁ:"treélnaacceesouéodray AL £OFPERLL T on
contai ning a sacchari de. re specifically,
stabilizing a dry composition containing a
15 pharmacologically active proteinaceous substance.
Specifically, the invention relates to a dry composition
containing a pharmacologically active proteinaceous
substance to which a saccharide and an amino acid are
added.
20

BACKGROUND ART -

In pharmaceutical compositions, particularly in
dry compositions containing a pharmacologically active
proteinaceous substance as an active ingredient, sucrose,

25 glucose, fructose, maltose and like saccharides (Japanese




~t, MAY 2~~4 -3 the invention provides a dry conposition containpng pyy 2004
saccharide and the am no acid. DI SCLOSURE OF THE | NVENTI ON 5 The 1 nventor
has conduct ed extensive research to achi eve the above objects.

Consequently, the inventor has found that, in dry compositions containing a
saccharide, specifically, dry conpositions containing a saccharide and a
phar macol ogi cal ly active protei nhaceous substance, use of 10 specific am no
acid enabl es the significant reduction and/or prevention of coloration
attributable to saccharide. He has al so found that dry conpositions

contai ning a saccharide as a stabilizer 26ven dry conpositions containing a
phar macol ogi cal | y active protei naceous 15 substance, can further be

i nproved in YREBFRIRGA bEA R Nt Hecadpiedis iNosani S 3adi2@19Thé %8AvERPEEn has
been acconplishea %@Sig gn t he abqve findings. In other words, the,
invention fi?BEIy PErardsito &€ dfr adhyat¥phoBilePaRFn& 4ki HH? e?BAPPNg t he
col oration 20 caus g by the conbi ned yse of saccharide and am nqQ id,
speci fical | y?CtH@ ? FP%QF%@ gﬁﬁﬁamﬁﬁﬁasPﬁFﬁnanpﬁééS?tiQHKnNP:c&pg ing

agent 1tem 1y 480 At ha60! GLHOG.RIENLCATRCLAI 0G 3 ydsopholl ¢ 309, aci d as

an essential ingredient s 57 preventrng coloration

conposi tipn gQntal Nk fg; & iM% rddidnl! ~—~h -4 saccharide. Item 2. The
anti-col ori ng agent ac%ordﬁ%éft(%%%(ﬂn 1, wherein the hydrophobic am no acid

has a hydropathy indexa&fenof, | €8s ikhaprrera 1kt 8MGm Tea@nihef0kBEkRY
agent according to item 1, wherein the hydrophobic amno acid has a
hydropat hy | pdexhatitot, | esshidtan Ik used as  stabilizers  for
pharmacologically active proteinacecus substances, are
used with an amino acid, coloration caused by the Maillard
10 reaction, etc. results. Therefore, .pharmaceutical
compositions containing a saccharide and an aminc acid
have the drawback of coloration with the passage of time.
An object of the present invention is to provide
an amino acid having an anti-coloring effect for reducing
15 and/or preventing coloration caused by the combined use of
saccharide and amino acid. Specifically, the inventiocn
provides an anti-coloring agent containing the amino acid
as an essential ingredient suitable for preventing the
coloration caused by the change with the passage of time
20 of a dry composition containing a saccharide, and a method
for preventing ccloration where the amino acid is used.
Another object of the inventicn is to provide an
amino acid useable as a stabilizer for a dry composition
containing a saccharide, particularly, a proteinacecus dry

25 composition containing a saccharide. More specifically,




Item 4. The anti-coloring agent according to iteml|, wherein the

hydr ophobi ¢ am no acid has a 10 hydropathy index in the range of r @anMAY 82004
to 4.5. Item5. The anti-coloring agent according to item 1, wherein the
hydr ophobic amno acid is at | east one nenber selected fromthe group

consi sting of valine, |eucine, isoleucine and phenylalanine. 15 Item 6. The
anti-coloring agent according to item 1, wherein the hydrophobic am no acid
content is in the range of fromO0.1 part by weight to 200 parts by wei ght
per 100 parts by weight of saccharide contained in the dry conposition. 20
Item 7. The anti-col oring agent according—to item!|, wherein the saccharide
is at |east one nenber selected fromthe group consisting of reducing
sugars, sucr&be, invenioye, previides] andiddexcerapcsdtipnens@itaiing a
anti-col oring agent according to 25 item 1, wherein the hydrophobic am no
acid i s usedSPA-BaEhde and the pnieppcida manner that its concentration
becones in the range of

DISCLOSURE OF THE INVENTION

5 The inventor has conducted extensive research to
achieve the above objects. Consequently, the inventor has
found that, in dry compositicons containing a saccharide,
specifically, dry compositions containing a saccharide and
a pharmacologically active proteinaceous substance, use of

10 specific amino acid enables the significant reduction
and/or prevention of ccloration attributable to saccharide.
He has also found that dry compositions containing a
saccharide as a stabilizer, even dry compositions
containing a pharmacologically active proteinaceous
15 substance, can further be improved in stability by adding
the specific amino acid. The invention has been
accomplished based on the above findings.
In other words, the invention firstly relates to
use of a hydrophobic amino acid preventing the coloration
20 caused by the combined use of saccharide and amino acid,
specifically, the following embodiments are included.

1. Anti-coloring agent

Ttem 1. An anti-coloring agent comprising a
hydrophobic amino acid as an essential ingredient suitably

25 preventing coloration of a dry composition containing a



from0.1 w.%to 70 wt.o per 100 wt.% of the total weight of the dfyi MAY 2004
conposition. Item9. The anti-coloring agent according to 5 item 1, wherein
the dry conposition is a freeze-dried conposition conprising a

phar macol ogi cal |y active protei naceous substance as an active ingredient.
Item 10. The anti-coloring agent according to item1, wherein the

phar macol ogi cally active proteinaceous 10 substance is at | east one nenber
selected fromthe group consisting of antiviral polypeptides,

i rmunonodul at or pol ypepti des and hematini c pol ypeptides. Item 11. The
anti-col oring agent according to item 1-4wherein the pharmacol ogically
active proteinaceous 15 substance is interferon. 2. Method for preventing
col oration |8efiflarigdepet hod for preventing coloration of a dry conposition
cont ai ning a saccharide conprising addi ng_a hydrophobic amno acid to the
dry conposition 20 con%%?%?gg dN§aoeharCRECTILEENPISNE TRECHEE HOW For

preventing coloration according to item 12, wherein .the hydrophobic am no
acid has a h§g?%pgthvh?ﬁ%%& Eﬁéhﬂ%dﬁ R ng Féﬁ@ﬁ%?sTﬁe net hod for

preventing CHL8£8§£9ﬁy2§n§£§Q£Pi{§ktfééé%ﬂh%?@;“herei” t he hydr ophobi c

amno acid
5 Item 3. The anti-coloring agent according to

item 1, wherein the hydrophobic amino acid has a
hydropathy index of not less than 3.8.

Item 4. The anti-coloring agent according to
item 1, wherein the hydrophobic amino acid has a

10 hydropathy index in the range of from 3.8 to 4.5.

Item 5. The anti-coloring agent according to
item 1, wherein the hydrophobic amino acid is at least one
member selected from the group consisting of valine,
leucine, isoleucine and phenyialanine.

15 Item 6. The anti-coloring agent according to
item 1, wherein the hydrophobic amino acid content is in
the range of from 0.1 part by weight to 200 parts by
weiéht per 100 parts by weight of saccharide contained in
the dry composition.

20 Item 7. The anti-coloring agent according to
item 1, wherein the saccharide is at least one member
selected from the group consisting of reducing sugars,
sucrose, trehalose, mannitol and dextran 40.

Item 8. The anti-coloring agent according to

25 item 1, wherein the hydrophobic amino acid is used in such



~ 4 6'1AY 2Qa~r -6 has a hydropathy index of not |ess than 3.8. Itgg]l@wy 2004
The nmethod for preventing coloration according to item 12, wherein ﬁ% ' ‘
hydr ophobi ¢ ami no acid has a hydropathy index in the range of from3.8 to

4.5. 5 Item 16. The nethod for preventing coloration according to item 12,
wherein the hydrophobic amno acid is at | east one nenber selected fromthe
group consisting of valine, |eucine, isoleucine and phenylal anine. Item 17.
The nethod for preventing coloration 10 according to item 12, wherein the
hydr ophobi ¢ amno acid is used in such a manner that its concentration
beconmes in the range of fromO0.1 part by>weight to 200 parts by wei ght per
100 parts by wei ght of saccharide contained in the dry conposition. 15 Item
18. The met hdd"#erehrel@htihy cOGrHiiaon A bscdneg o themrangewhérein the
saccharide ig _at |east one nenber selected fromthe group consisting of
reduci ng sughFem Qutrdset ¢ efflldse HﬁﬁnﬁQQNWtaﬁdOée%@ﬁaﬁoﬁéi W?éﬂ?gg. The
‘met hod for preventing coloration 20 according to item 12, wherein the

hydr ophobi c %ﬁiﬁ%ea%?% TLRREG- YW such a manner that its concentration

becarss |1 e,y ande ofs Lo Osholty 0,0 84 o0geLy] 00 Mlhgr he Tota
col orati o 258GCo! dfigrd fn 1 LEN A2, MIRSAIM e 14 Y GOIROSL LGRS @
composition comprising a pharmacologically active
proteinaceous substance as an active ingredient.
item 10. The anti-coloring agent according to
item 1, wherein the pharmacclogically active proteinaceous
10 substance is at least one member selected from the group
consisting of antiviral polypeptides, immuncmodulator
polypeptides and hematinic polypeptides.
Item 11. The anti-coloring agent according to
item 1, whérein the pharmacologically active proteinaceous

15 substance is interferon.

2. Method for preventing coloration

Item 12. A method for preventing colcoration of
a dry composition ccntaining a saccharide comprising
adding a hydrophobic amino acid to the dry composition

20 containing a saccharide.

Item 13. The method for preventing coloration
according to item 12, wherein the hydrophobic amino acid
has a hydropathy index of not less than 2.

Item 14. The method for preventing coloration

25 according to item 12, wherein the hydrophobic aminc acid



~ % ~Ei ~ freeze-dried conposition conprising a pharnacologicallyﬁzct%%&
pr ot ei naceous substance as an active ingredient. Item 21. The net d 2004
preventing coloration according to item 20, wherein the pharnmacol ogically
active 5 proteinaceous substance is at |east one nenber selected fromthe
group consisting of antiviral polypeptides, inmmunonodul ator pol ypepti des

and hematinic pol ypeptides. Item 22. The nethod for preventing col oration
according to item 12, wherein the pharnacol ogically active 10 protei naceous
substance is interferon. 3. Use of hydrophobic amno acid Item 23. Use of a
hydr ophobi ¢ anmino acid for preventing caoloration of a dry conposition

contai ning a saccharide. 15 Item 24. The use of a hydrophobic am no acid
accor di ng t ob#8efn RBIrowrley nindrx Midmepghdisiss dMamo 3a8i-d has a hydropat hy

i ndex of not less than 2. Item 25. The use of a hydrophobic am no acid
according to item 23, WH&EFelA-t hdl Ry diddirshi EcanPAEVERE§NZ0 RS TaTt1on

hydr opat hy i ndex of not |ess t 3.8. Item26. The use of a hydrophobic

i ho Gt 4 BEGPERNBE L 6O1 RERm A LIt nE by BY SRR RO A PE Lns a

hydr opat hy i x_in the range. of fram.3.8 to 4.5 ltem 27 he ,use of a
hydr ophobi ¢ g%?n% %%?EP%%@%gdg} f%dji§w%<§%Qﬁi‘ﬁ%§% Ph%fﬁe¥ﬁyér§phobic

amno acigd = 2 ~ =l megmFigg h%eaﬁw%%ﬁﬁi pog g%g@%hgiﬁ eclqd Liqmt he

group consi sting of va{lne, I'euci ne, euci ne nyFalanine. Ttem 28.

The use of a;hydrephebie %@%&Q]@SiQﬂ§%&9ﬁ¢iEHeFHy&k@?hgﬁicmgﬁiﬁbnahﬁﬁ
concentration of the 5 hydrophobic amno acid is in the range of fromO0.1
part by is at least one member selected from the group consisting
of valine, leucine, isoleucine and phenvlalanine.
Item 17. The method for preventing coloration

10 according to item 12, wherein the hydrophobic amino acid
1s used in such a manner that its concentration becomes in
the range of from 0.1 part by weight to 200 parts by
weight per 100 parts by weight of saccharide contained in
the dry composition,

15 Item 18. The method for preventing coloration
according to item 12, wherein the saccharide is at least
one member selected from the group consisting of reducing
sugars, sucrose, trehalose, mannitol and dextran £0.

Item 19. The method for preventing coloration

20 according to item 12, wherein the hydrophobic amino acid
is used in such a manner that its concentration becomes in
the range of from 0.1 wt.% to 70 wt.% per 100 wt.% of the
total weight of the dry composition.

Item 20. The method for preventing coloration

25 according to item 12, wherein the dry composition is a



wei ght to 200 parts by weight per 100 parts by weight of saccharide
contained in the dry conposition. Item 29. The use of a hydrophobf d &#fynoug:
acid according to item 23, wherein the saccharide is at |east 10 one nenber
selected fromthe group consisting of reducing sugars, sucrose, trehal ose,
manni tol and dextran 40. Item 30. The use of a hydrophobic am no acid
according to item 23, wherein the concentration of the hydrophobic am no
acidis in the range of from0.1 w.%to 15 70 w.% per 100 w.s of the
total weight of the dry conposition. Item 31. The use of a hydrophobic
amino acid according to item 23, whereim/the dry conposition is a
freeze-dried conposition containing a pharmacol ogically 20 active

pr ot ei naceou$rsabsranted ascamparitiian | gmedileAng |2 erpBXmansd aggeadflva

hydr ophobi ¢ am no acid according to item 23, wherein the pharnmacol ogically
active protePRaEEBUBTSHBLRAFRET sSSHSTaRe Fhehwfidivesdpgceederfom t he

group consisting of antjvir pol ypepti des 5 i mmunonopdul at or. pol ypepti des
and hemati ni c ponpept#%@g.ah'Z-jﬁawmaﬁhﬁﬁoﬁog9preventlng coloration

according to item 20, wherein the pharmacologically active
5 proteinaceous substance is at least one member selected
from the group consisting of antiviral polypeptides,
immunomodulator polypeptides and hematinic polypeptides.
Item 22. The method for preventing coloration
according to item 12, wherein the pharmacologically active
10 proteinaceous substance is interferon.

3. Use of hydrophobic amino acid

Item 23. Use of a hydrophobic amino acid for
preventing coloration of a dry composition containing a
saccharide.

15 Item 24. The use of a hydrophobic amino acid
according to item 23, wherein the hydrophobic amino acid
has a hydropathy index of not iess than 2.

Item 25. The use of a hydrophobic aminoc acid

according to item 23, wherein the hydrophobic amino acid
20 has'a hydropathy index of not less than 3.8.

Item 26. The use of a hydrophobic amino acid
according to item 23, wherein the hydrophobic amino acid
-has a hydropathy index in the range of from 3.8 to 4.5.

Item 27. The use of a hydrophobic amino acid

25 according to item 23, wherein the hydrophobic amino acid



Item 33. The use of a hydrophobic am no acid according to item 23, wherein
t he pharmacol ogical |y active protei naceous substance is interferdhl Ma¥ 2004
present invention can effectively reduce or 5 prevent the coloration caused
by the change with the passage of tine of dry conpositions containing a
saccharide, especially conpositions containing a saccharide and a

phar macol ogi cally active protei naceous substance. Thereby, it can provide
dry conpositions 10 excellent in stability. Secondly, the invention relates
to dry conpositions containing a pharmacglogically active proteinaceous
substance in a stable manner including the prevention of coloring. 15 4.
Dry composi tiongel hem3dond divngomasition containing. 2 pharmogkogical Iy
active protel naceous substance whereto a sacchari de a i & hyé?opho I'e ami no
acid are addgd agianstabihizes, fg%ﬂgdﬁﬁﬁgiaﬁguﬁﬂgﬁ&rgaggggbp|on cont ai ni ng
a pharmacol ogically active protel naceous substance "according to item 34,
wherein the hydrophobi gragi ng acighdiagsa BydrOpaLhYohidsK: 0knbab Lesy than
2. Item 36. The dry conposition containing a 25 pharmacol ogically active

pr ot ei naceouscsubdiagcecactoedi B¢, wheregar the~ cdredmr dadtamn34def Wieleei n

t he hydrophobic am no acid has a' hydropathy index of not |ess than 3.8.

|t em 37. SThehgidyopbapbsi émiomo cantdi s nign aclphararapoloyifadd W dcthbave by

pr ot ei naceous substance according 5 to item 34, wherein the hydrophobic

am no aci d haglighhy@pop&Ohyamidgeoy rwaimht avepe HP0f pants. Byt oedgbt Itfem 38.
The dry conpositjon containing a pharnmacol ogically active protei naceous
subst ance acédfElAgiEs FerhrBaed wherldis dme IRRSHITdISINe anino acid is at 10
| east one nenber selected fromthe group caonsisting of valine, |eucine,

i sol euci ne and phenyl aFBATné? | t MBS Thetddy LyRboRrehbh eBAba ATHE a

phar macol ogi cal l y .actiye proteipacequs substance according,to item 34,
wherei n the %%ﬁ%%% ?%t¥8nlgﬁnk ’hjﬁrﬁﬁﬁﬁbi%hﬁSS%ﬁ?ﬁ%r%%?lesaFn % ange

Of LhonH | BRE ndKe0R| 8N oLRCA 2 BRI | BcDY MBI AL 00 RY (2 ety ot

of saccharide contalined I'n the dr Oosi'ti1o tém he dry

composi ti on caRhabni ogegophar tagel pal callaAGLIve B lelnagequs subst ance

according 20 to item 34, wherein the sacc e is at |east one nenber

sel ected fromthe group.gpnsipsti ng,Of ,58dUG NG SUGALSHoSUCT 9580t T ose,
manni tol and dextran 40. Item 41. Theudry conpos t?%% %on?a?n?ﬂg g%ﬁ

phar macol ogi eatbydacyi v pioéei 123Geouse sahist anee @scedrti g2 tori teya 34,
wherein the concentration of the hydrophobic
hydrophobic amino acid is in the range of from 0.1 wt.% to
15 70 wt.% per 100 wt.% of the total weight of the dry
composition.
Item 31. The use of a hydrophobic amino acid
according to item 23, wherein the dry composition is a
freeze-dried composition containing a pharmacologically
20 active proteinacecus substance as an active ingredient.
Item 32. The use of a hydrophobic amino acid
according to item 23, wherein the pharmacologically active
proteinacecus substance is at least one member selected

from the group consisting of antiviral polypeptides,

25 immunomodulator polypeptides and hematinic polypeptides.



2 4 VAY ~~4 -11 amno acid is in the range of fromO0.1 w.%to 70 mﬁ.%%pgb
100 wt. % of the total weight of the dry conposition. Item42. The &r@rﬂ 2004
conposition containing a pharmacol ogically active protei nhaceous substance
according 5 to item34, which is a freeze-dried conposition. Item43. The
dry conposition containing a pharmacol ogically active protei naceous
subst ance according to item 34, wherein the pharmacol ogically active
prot ei naceous substance is at |east one nenber selected 10 fromthe group
consisting of antiviral polypeptides, immunonodul ator pol ypeptides and
hemat i ni ¢ pol ypeptides. Item 44. The drySconposition containing a
phar macol ogi cal ly active, protei naceous substance according to item 34,
wher ei n the phar nmacol oieal By . actlihge Use ppét e nawdous ubst anceo | gcid
interferon. The present invention can provide, by conbining a saccharide
with a hydr opReBFeingi 7o HesM, 22 ywhearpesithomh amcaledigad ly active
phar macol ogi cal | y, active pratei nhaceous substance as an active ingredient in
a 20 stable EBﬂB%%??ﬁF%H%H?é%??ﬁnQﬁnﬁﬂeﬁqnﬂ¥ﬁﬂIQ@rying (freezedrying, etc.)
and during storage. Bﬁﬁg MODE F CARRY%NG ouT TH% | NVENTI ON Tge
anti-col oring agent of thePTnvVeEnti SHVSB-tdhpFfies Eeﬁ§aY8LHoBF U5Hi R6 acid
as an essenthalbyon? 4 oY 2009 p 12k ngredignt o pIhecantls cql.qn] ng, agent
of the invention signiticantly preven?s Col orati on Wit € passage of
time, especi en e it h dr MPOS L 1 O ai pj chari de.
5 The hydropﬁ%%?%¥gniﬁgsagfﬁ%gtoége ﬁgéﬁ ié?% %§¥E£g§%io%b§?%§?§%§e %aving
a hydropat hysh88exr e AbOUs2e@R ahakger doldfds Al and RygsglntngDooki ttel,
"A Sinple Method for Displaying the Hydropathic Character of a Protein." J.
Mol . Biol. 154¢(4882jde 1@0rdl32) .pHAMMAaIE1QikR1a6i dschavd N Adte iakeedus
property may be used in the invention whether or not they are
pr ot ei n- constubatange am nGhacietly, The hydnophobitdamdwy acdddpasEyions
preferably

10 excellent in stability.

Secondiy, the invention relates to dry
compositions containing a pharmacologically active
-proteinaceous substance in a stable manner including the
prevention of coloring.

15 4. Dry compositions

Item 34. A dry composition containing a
pharmacologically active proteinaceous substance whereto a
saccharide and a hydrophobic amino acid are added as a
stabilizer.

20 Item 35. The dry composition containing a

pharmacologically active proteinaceous substance according

to item 34, wherein the hydrophobic amino acid has a
hydropathy index of not less than 2.

ITtem 36. The dry composition containing a

25 pharmacclogically active proteinaceous substance according



be those having a hydropathy index of about 2.8 or |arger such as vali ne,

| euci ne, isoleucine and phenylal anin; nore 15 preferably those ha@i pgay 2004
hydr opat hy i ndex of about 3.8 or |arger; and even nore preferably those
havi ng a hydropathy index in the range of from about 3.8 to about 4.5 such
as valine, leucine and isol eucine. The hydrophobic am no acids to be used
in the 20 invention may be in the formof dipeptides, tripeptides, salts or
am des. Exanpl es of the dipeptides of hydrophobic am no acids are

| eucyl -val i ne, isol eucyl valine, isoIeucrI-Ieucine, | eucyl - gl yci ne, etc.
Exanpl es of the tripeptides of hydrophobt@-anino acids are 25

i sol eucyl -l eucyl -valine, leucyl-glicyl-glycine, etc. The 2 !~c~a,~r ~—~4
-13 5 10 sal £8 oft9ydPdphoBiheram ndhaci B¥draehobec samina harédf Mg ha

sodi um potassi.umand |ike alkali netals or with cal cium mnagnesium and

li ke al kal i ngygéPPﬂt}Hﬁt HdeX bRt kY% gt eof® wi t h phosphoric aci d,

hydr ochl oric acid, hydrobronmi¢c acid and,klike inorganjc acids aor with
organi ¢ aci ds such as %ﬁ%%lp%ﬁic agpa, are. ﬁ@?@ogb i CUETIREY of the

salts of hyd ' ] [ re an Lleucic amde hydroch| or
2 sol eucy! - PAERARREASPLERET |56 BUF oAb SRS TS o SRl ot 9 o
These hycs opRgbl £r 4 1, acklls-{LACIH N LRgSRobEa LPlD Ohcdasalds Of
anm de) may be used singularly or in an arbitrary conbination. The
anti-col ori ngyagephtRy 1HGekNVEMKhON A HILS from 3.8 to 4.5.

tc.

Item 38. The dry composition containing a
pharmacolegically active proteinaceous substance according
to item 34, wherein the hydrophobic aminc acid is at

10 least one member selected from the group consisting of
valine, leucine, isoleucine and phenylalanine.

Ttem 39. The dry composition contalning a
pharmacologically active proteinaceous substance according
to item 34, wherein the concentration of the hydrophobic

15 amino acid is in the range of from 0.1 part by weight to
200 parts by weight per 100 parts by weight of saccharide
contained in the dry composition.

Item 40. The dry composition containing a
pharmacologically active proteinaceous substance according

20 to item 34, wherein the saccharide is at least one member
selected from the group consisting of reducing sugars,
sucrose, trehalcse, mannitol and dextran 40.

Item 41. The dry composition containing a

pharmacologically active proteinaceous substance according

25 to item 34, wherein the concentration of the hydrophobic



15 20 25 saccharides generally known to cause coloration with the passage
of time due to the Maillard reaction and the |i ke when conbi ned with am no
acid. Specifically, the targeted saccharides include those generall¥y Nised(4
as stabilizers for dry pharnaceutical conpositions, particularly
pharmaceuti cal conpositions containing a pharmacol ogically active

pr ot ei naceous substance. Mre specifically, glucose, fructose, naltose and
| i ke reduci ng sugar s sucrose, trehal ose, nmannitol, dextran 40 and the |ike
are included. These saccharides can be added to a dry conposition
singularly or in an arbitrary conbi natiohl~ Anong those, preferable are
sucrose and maltose. 2 4 ~i~, f ~Q-J4 -14 The sacchari de content of the
dry conposit#Ba9a¢Es Hepehdility tandhe kifipmof0 -dacidhar itée '€ontafneérand
cannot be gengralizgd. However, a general anount of the saccharide used is
10 wt.o to 969WWE: % ivf ot tRisEs "o Brtweosts 88 YWECHPaRd iAot her cases
40 wt.%to 80 w.o per_2100 % of _the dry conposition. The ahove
proportion is suitablyr%%%lﬁt% mheﬁﬁ?hegﬁicc FOd- ¥ed G844 oro8e. @

Content of t ' m acid in t.he dry conposition _varies

dependi ng ongﬁﬁgggéééggﬁ%égékﬁégﬁ%ﬁf:ﬁf%&? PR e %&ﬁ%aﬁf§ ggﬁﬁgnggon and
cannot be gepgral izesl hm%ﬁ%?ry r W % Of LY .conposition, the
hydr ophobi ¢ am no ac?d'can e:%%ﬁfé?%%%ﬁbégéfh F%Q§8%&¥lggi wt. % to about

70 wt.o, preferably abpuiyn 0.25 W .ento apput GG ModOreR-eenHabl ¥ about
0.5 w.o to about 50 15 w.% and even nore preferably about 1 wt. 0 to

about 50 W pharmdbeT€yisa10y |ddd 1@ | Dt dhediat isiefanke Rydoephali c
amno acid to the saccharide contained in the dry conposition. However, the
anmount of antoo adieth uséd, 20 vlsegener akhy abpnirPadopegicdylyei ghtitre about
200 parts by weight, preferably about 0.2 part by weight to about |00 parts
by wei ght androbeenpredws ablipsabooe Lispart Byawei ghite t nembeunt st0@cpardt s by
wei ght per 100 parts by weight of the saccharide contained in the dry
conposi thilon. frenpriheongesin i orensistbich athe anitivicad lor ineg ypeptd despy
2DO~r -ls agents of the inventjion are usable include conpositions
immunomodulator polypeptides and hematinic polypeptides.
Item 44, The dry composition contalning a
pharmacologically active proteinaceous substance according
to item 34, wherein the pharmacologically ‘active
15 proteinaceocus substance is interferon.
The present invention can provide, by combining
a saccharide with a hydrophobic amino acid, dry
compositions containing a pharmacologically active
proteinacecus substance as an active ingredient in a

20 stable condition even after completion of drying (freeze-

drying, etc.) and during storage.

BEST MODE FOR CARRYING OUT THE INVENTION

The anti-coloring agent of the invention

25 comprises a hydrophobic amino acid as an essential



cont ai ning a pharmacol ogi cally active protei naceous substance as an active
ingredient. There is no limtation on the pharnacologically 5 actzf YEMAY 2004
pr ot ei naceous substances to be used as long as they are pharnmacologically
effective proteins or peptides (including polypeptides). Exanpl es thereof
are enzynes, henogl obi n, immunogl obulins, hornones, blood coagul ation
factors and |like proteins, antiviral polypeptides (ex. 10 interferons-a,
-(3, -y, etc.), imunonodul ator polypeptides (ex. interleukins-1, 2, 3, 4,
5 6, 7, 8, etc.), hematinic polypeptides (ex. erythropoietin, granulocyte
colony stimulating factor, nacrophage-cdlny stinulating factor and

gr anul ocyt e- macr ophage-col ony 15 stinulating factor) and |i ke pol ypepti des,
etc. The proiteynsdaemt pept Thkes ardyl tww leoringi nedehh tde dihe canpesktipon
singularly or in an arbitrary conbination. Arong these, preferable are

i nt erf er ons. STHel hbedet by RN EhdE Petatden midhuddet keseage exki §iag in
nat ure, produced by reconbi nant DNA techni ques or chem cal syntheses. There
is no Iinita??Bﬁcb%;%%eWB?BpB§FQOW15P tthed Phaf FREeP byt @l FYReRipiRI 2

pr ot ei naceous_substance to the dry conposition. The anopunt of the
pharnacologi%%?EQaﬁ%d%ttive pr ot ei naceous substance used varies depending

on 2 -gqu z34 -16 The hydrophobic amino acids to be used in the

invention are those having a hydropathy index of about 2
or larger (Jack Kyte and Russel F. Doolittel, ™A Simple
Method for Displaying the Hydropathic Character of a
Protein.” J. Mol. Biol. 157(1982): 105-132). Any amino

10 acids having the above property may be used in the
invention whether or not they are protein-constituting
amino acids. The hydrophobic amino acids may preferably
be those having a hydropathy index of about 2.8 or larger
such as valine, leucine, isoleucine and phenylalanin; more

15 preferably those having a hydropathy index of about 3.8 or
larger; and even more preferably those having a hydropathf
index in the range of from about 3.8 to about 4.5 such as
valine, leucine and iscleucine.

The hydrophobic amino acids to be used in the

20 invention may be in the form of dipeptides, tripeptides,
salts or amides. Examples of the dipeptides of
hydrophobic amino acids are leucyl-valine, iscleucyl-
valine, isoleucyl-leucine, leucyl-glycine, etc. Examples
of the tripeptides of hydrophobic aminoc acids are

25 idsoleucyl-leucyl=-valine, leucyl-glicyl-glycine, etc. The



the kind to be used; however, specific exanples of the concentrations

t hereof are generally not nore than 20 wt. o, in some cases 0.00 ijmgf%mﬁp
10 wt. o, in sonme cases 0.0001 wt.%to 10 w.o, in some cases 0.001 w.o to
10 5 wt.s and in sonme cases 0.001 wt.%to 5 w.% per 100 wt.o of the dry
conposition. The dry conpositions in which the anti-coloring agents of the
i nvention are used may further contain human serum al bum n, a polar am no
acids) or a salts) thereof 10 (ex. an am no acids) having a hydropathy

i ndex of not larger than O or a salt thereof), an inorganic salt(s),
gelatin, a surfactant(s), a buffer(s), €t The usage of the anti-coloring
agents of the invention is not [imted as long as they are used in the 15
above dry compbiss tebrsydRneferiablamincheyciaise iaddedet eadtsoterent cont ai ni ng
sacchari de(s) and/or pharnmacol ogically active proteinaceous substances)
prior to thevpilepdtiton kFtgssiam drikedeyikag) tREadpyoEopbBi tion
(dried product% or mxed into a solution _together with 20 sacchari de(s)

and/ or phar nad ?%ﬁﬁ%ﬁﬂqipgﬁﬁqmuﬁﬁﬁ(ﬁ%ﬁQV%%§§i§n§u8§F§ﬁc@€§?1STh%@@“?E no

limtation on_the ratio of the anticolaring.,agent to e_dry_conposition.
However _perStbot i ot hi S o e P RO BRBIPE B othe d | o 25
general ly a W .s 1o about.. 70 w. o, .preferabl ot~ f~AY 2~~4
O about 0. T el i Fitsh R0 o Ml B RSB SFasote ' 67870806 1o

about 50 wt. % ;nd, n, il & pr&f rcaqc]yié]gb%%tc_l Mg%%) %Arg?gﬁ?yé 50 wt.% The

content of hydrophobic amno acid per parts of sacchari des

contai ned i nefAgthy SOMMASIdA 1. I IRRBIAIHY 2R n@- hcpakt sby wei ght to
about 200 parts by wei ght, preferably  about 0.2 part by weight to about 100

parts by wei gbtici@nghimd enpdefeiaddagbauti shipaict 16y -wabght yt amabeut 100
parts by weight. 10 The invention relates to a nethod for preventing

col orati on ofydrybcanpds, ti-onsl ooaimdprg hay1sadelzar iede .conpri si ng use of
hydr ophobi ¢ ami no aci d. Specific exanples of hydrophobi c am no acids,
saccharildes, dry conpd&igsensydamphmsge apfinwy diedplsoliincamidnogachdseare as
15 descri bed above. Furthernore, the invention provides use of hydrophobic
am no aci d asNa2sfabn|9Zzer .sae hydmwigiobing vakensisgedi ¢isgudablly Punéni ons
as a stabilizer when conbined with a saccharide and is particularly

ef fective 202RAs2EPEREDTY | FEPRFHT Y conpositions containing a

phar macol ogi cal |y actiye protei naceous substance. The invention also

relates to a dry conpo '?i?ﬂF%ﬁﬁﬂ qﬁﬁﬁl%Qﬁ&ﬁaFﬁhé@@de@?PFﬁogcFﬁygefS
prot ei naceous, sibst apce 1oLuhl oy A.8LAPL 288 20mRed 9o Y dRaPRRY! © 25
15 passage of time due to the Maillard reaction and the like
when combined with amino acid. Specifically, the targeted
saccharides include those generally used as stabilizers
for dry pharmaceutical compositions, particularly
pharmaceutical compositions containing a pharmacologicaily
20 active proteinaceous substance. More specifically,
glucose, fructose, maltose and iike reducing sugars;
sucrose, trehalose, mannitol, dextran 40 and the like are
included. These saccharides can be added to a dry

composition singularly or in an arbitrary combination.

25 Among those, preferable are sucrose and mzltose.



Zif ~"1t~Y 2~~. -Is The saccharide(s) used in the invention is not limted
but may include those generally used or function as stabilizers zqrpgﬁyzmm
pharmaceuti cal conpositions, specifically, pharmaceutical conpositions
containing a 5 pharmacol ogically active protei naceous substance. Specific
exanpl es are sucrose, nmaltose, |lactose, trehal ose and |i ke disacchari des;
mannitol, xylitol and |ike sugar al cohols; dextran 40, dextran 707
chondroitin sulfuric acid and |i ke polysacchari des. These sacchari des can
be 10 added to the dry conpositions singularly or in an arbitrary .

conbi nati on. Anobng those, preferable arel4ucrose, naltose, |actose,

trehal ose and |ike disaccharides, and nore preferable is sucrose. The
saccharide content of The sargetmdidrgoritsrdomgodite oiryi sonprsitabhed and
may be generally about 10 wt.o to about 90 wt.s, in sonme cases about 20

W .o to abouVaBbeht depeRGHNY PR ome it Chses dduide4gontadaed apdut 80
wt.o per 100 wt.% of dry conposition. The above proportion is sujtably
appl i ed whenC8BEPrbsRe 0P EPF kR DI sECURIFLded PENGERY. @TAR™ hyeHh obHobi ¢
2 O CaL AL r e RS Vs CAIASIE 100 6 0% | 4 130G IR e, per

5 wt.% to 80 wt.% and in other cases 40 wt.% to 80 wt.% per
100 wt.% of the dry composition. The above proportion is
suitably applied when the saccharide used is sucrose.

Content of the hydrophobic amino acid in the dry
composition varies depending on the kind of saccharide
10 contained in the dry composition and cannot be generalized.
However, per 100 wt.% of the dry composition, the
hydrophobic aminc acid can be contained generally about
0.1 wt.% to about 70 wt.%, preferably about 0.25 wt.% to
about 60 wt.%, more preferably abcut 0.5 wt.% to about 50

15 wt.%, and even more preferably about 1 wt.% to about 50

oe

wt.
There is no limitation on the ratio of the
hydrophobic amino acid to the saccharide contained in the
dry composition. However, the amount of amino acid used
20 is generally about 0.1 part by weight to about 200 parts
by weight, preferably about 0.2 part by weight to about
100 parts by weight and more preferably about 1 part by
weight to about 100 parts by weight per 100 parts by
weight of the saccharide contained in the dry composition.

25 . Dry compositions in which the anti-coloring



conposition, generally about 0.1 wt.o0 to about 70 wt. o, preferably about
0.25 wt.%to about 60 wt.% nore 25 preferably about 0.5 wt. %t oZabdthY 2004
wt.s, and even nore 2 ~f~Y ~~t~r -19 preferably about 1 w.o to about
50 wt.s. The proportion of hydrophobic am no acid to saccharide contai ned
in the dry conmposition is, per 100 parts by wei ght of saccharide, generally
about 0.1 part by weight to about 200 parts by 5 weight, preferably about
0.2 part by weight to about 100 parts by wei ght, and nore preferably about
1 part by weight to about |00 parts by wei ght. Exanples 10 The present
invention will be described belowin norkSdetail with reference to

Exanpl es. However, the scope of the present invention is not |limted to

t hese Exanpl 89enERafpl €3S 11REBEHR |FredetiBanpldude MoRPGre twasSpr epar ed
so as to contain 0.25 m of an interferon-a bul k solution (hereinafter

referred to S8PE21RARY HUPRCEBT TR CaLiY @Ct s PERLSIHAMEPYST ng of Tween
80, 5 ng of sugrpse, and 5 of an, am no. acid (isoleucine (Exanple. 1),

val i ne 20 (Es%gﬁﬁlggn%,a%ralllg%%?h‘ée (Jé%%cﬁee 3 per vial (1 m capacity). A
sui tabl e amount of di sty d. ry f i.nj ectio t [ ve
them The m xture was illrl%%%e%%l\ﬁ%dl luI{stltn“:lgf’r}iaoehs hdenl &W\@;E’éﬁ%&g"p Qlll%iggecgﬁ? YOVAC

GI-4: LEYBCOL . The e =l cQmQsiid || to
stand at 5730 %):t'}'ﬁg %i?gﬁ%ﬁ%}é%% o%%%lﬂ(g(%d 2 41%5%3 a%%f%-%%st %\eﬁﬁgi ter

of the freezardr bRErGOANOSHIEON Yes £f ObSEFY gk Mdihd ke RrR$YagROf time, and
then the remaining IFN-a activity was estimted by the ratio of the

measur ed | FN{anattdvhyypbOybdet 1dEdNs p. achiawiply s( 1000k c6f atbecompes tion 5

i mredi ately after freeze-drying. For conparison, as an amno acid, 5 ng of
gl yci ne ( Compemnatyilveifxamphenddlasubigs nilmecnnyrdy nc i larddd e oaCuipariati ve
Exampl e 2) was used for evaluating the coloration. Furthernore, for

eval uati ng t hecspabi kidyloke | FNaeitas t exnt iteisr Tonrhilsttedtiifler) {eve sane
manner as mentioned above except that a systemw th no am no acid added was
used (CokWpar aniestexanpte 3-8 They resakts) i hokhudpmgdtheteegr ee of
coloration and_the stability of the IFN-a of the conpositions obtained in

Exanpl es andPEO¥BEPALFGE ExAnplRserisekEhtwry i4r Babl%e P1%and Fable 2. .

etc.), hematinic polypeptides (ex. erythropoietin,
granulocyte colony stimulating factor, macrophage-colony
‘stimulating factor and granuiocyte—macrophage—colony
15 stimulating factor) and like polypeptides, etc. The
proteins and peptides may be contained in the dry
composition singularly or in an arbitrary combination.
‘Among these, preferable are interferons.
The akove prcoteins and peptides incliude those
20 existing in nature, produced by recombinant DNA techniques
or chemical syntheses.
There is no limitation on the propecrtion of the
pharmacologically active proteinaceous substance to the
dry composition. The amount of the pharmacologically

25 active proteinaceous substance used varies depending on



2 ~ (~l~"~ 2u04 -21 Table 1 PreparationHP-Col orati onl NDEX(70

C) of Am noAci dWeekWeekWeek012Exanpl esl. I FN-a + sucrose4.5---+ isol%dlcimgz.zmM
| FN-a + sucrose4.2---+ valine3. IFN-a + sucrose3.8---+ |l eucineConp.1. IFN-a
+ sucrose-0. 4- +++Exanpl es+ gl ycine2. I FN-a + sucrose-4.5-++++

ar gi ni nehydrochl ori de Eval uation of coloration: 5 - No coloration was
observed Slight coloration was observed + Little coloration was observed
++ Much col oration was observed +++ Extrene col orati on was observed 10 ~
~ ~1AY 2~~4 -22 Table 2 Preparati onRemai ning | FN-aActivity

(9% WeekWeekWeekO12Exanpl esl. I FN-a + sucr®sel00. 071. 651. 8+ i sol euci ne2.

| FN-a + sucrosel 00. 059. 247. 1+ valine3. IFN-a + sucrosel00.075.672. 3+

| euci neConp. thel ENad 8o st rosed 0 hB@48:4638 . stiecdfjiloe examglsbowi theTable 1

t he conbi ned use of sucrose and gl yci ne and the conbi ned use of sucrose and
ar gi ni ne hydeoeaeol el ersisdetwtioraitd aensfrally modezrerdr itbdnc 88pusi- &i-on

wi th the passage of tinme. Using sucrose with 10 hydrophobic am no acid
havi ng a hydiBpafRy FREex Of0FTEL ot 1farigerl hrdvént & E6I6r S8F6A of t he

freeze-dried_.c sition. Furthernore, as shown in Tabhle 2, the_stability
of 1FN-a i mpP ol BRvent USP rbp slicrbs e WSy hGsh A0 TaitnG 561 d0havi ng &

hydropathy | pdex (57, 12 10B0. 000 % B JAT99, GoTRGed ke LB stap!!Tty
of the dry composition.

The dry compositions in which the anti-coloring
agents of the invention are used may further contain human
serum albumin, a polar amino acid(s) or a salt(s) thereof

10 (ex. an amino acid(s) having a hydropathy index of not
larger than 0 or a salt thereof), an inorganic salt (s},
gelatin, a surfactant(s), a buffer(s), etc.

The usage of the anti-coloring agents of the
invention is not limited as long as they are used in the

15 above dry compositions. Preferably, they are added to a
solution containing saccharide (s} and/or pharmacoclogically
active proteinaceous substance(s) prior to the preparation
of (i.e., before drying) the dry composition (dried
product} or mixed into a soiution together with

20 saccharide(s) and/or pharmacologically active
proteinaceous substance(s).

There is no limitation on the ratio of the anti-
coloring agent to the dry composition. However, per 100

wt.% of the dry composition, hydrophobic amino acid is

25 generally about 0. 1 wt.% to about 70 wt.%, preferably



2 ~. ~"AY 20419 -23 Exanples 4 to 6 In each Exanple, a mxture [:epased
so as to contain 0.25 m of an IFN-a bul k solution (titer: 2 x \i\gi ?{’ﬁye{m%;@’

1 ng of Tween 80, 5 ng of naltose, and 5 ng of an 5 am no acid (isoleucine
(Exanple 4), valine (Exanple 5), or leucine (Exanple 6)) per vial (1 m
capacity). A suitable anobunt of distilled water for injection was added to
di ssolve them The m xture was freeze-dried using a shelf-type |yophilizer
(LYOVAC GT-4: LEYBOLD). The 10 resultant freeze-dried conposition was
allowed to stand at 70 C. The extent of_gploration of the freeze-dried
conposition was observed with the passage of tine. For conparison, as an

am no acid, &?EC%O@ Yoy Ghne (EQOEFB%KJ%;%??%%%WRS&@% %%’éfgf u%i[r fnﬁ%o%%e

hydr ochl ori de nparative Exanple s’use eva

coloration, and hestestawas: conducted 4oy thers ae JTpraeLras feptbeped
above. The results of the Exanples and Conparative Exanples are shown in
Tabl e 3. 20 25wt.¥ to-dBuaR200% w24 Tabl e 3 Preparati onHP- Col orati onl NDEX( 70
C) of Ami noAci dWeekWeekWeekO12Exanpl es4. | FN-a + nmal t ose4. 5---+ i sol euci ne5.

| FN-a + nal t ose4. 2- - - fTlval ¢oreitent N ahyid mgdtobsie3 avinot alceédci meCon§l 3. | FN-a
+ mal tose- 0. 4- ++++++ gl yci neExanpl es4. | FN-a + nal tose-4. 5- ++++++

ar gi ni nelydr pehForbhievsl Evial efatsagciofrigsioramntenined No ¢bkodayi on was
observed Slight coloration was observed + Little coloration was observed
++ Muich col of SPPBRL Wall ob% eF iRl abl vabaalt lere PEdItolat eA Jlvks tebsbpied As
shown in Tabégo& t he conbi pned use of maltose and glycine and the conbi ned
use of mal t 0880 AT BT grhi Het Fdr JOH IgHi g Yo &rsed QolPoPAtitoR Yol et ABE

freeze-drledto about 100 parts by weight, and more preferably about 1

part by weight to about 100 parts by weight.

10 The invention relates to a method for preventing
coloration of dry compositions containing a saccharide
comprising use of hydrophobic amino acid. Specific
examples of hydrophobic amino acids, saccharides, dry
compositions and usage of hydrophobic amino acids are as

15 described above.

Furthermore, the invention provides use of
hydrophobic amino acid as a stabilizer. The hydrophobic
amine acid suitably functions as a stabilizer when
combined with a saccharide and is particularly effective

20 as a stabilizer for dry compositions containing a
pharmacologically active proteinaceous substance.

The invention also relates to a dry composition
containing a pharmacologically active proteinaceous
substance in which a stabilizer composed of hydrophobic

25 aminc acld and saccharide is used.



15 conposition with the passage of tinme. Using maltose with 2 4 ~1k' ~ 20G
-25 hydr ophobic am no acid having a hydropathy index of 3.8 or |%;Q€ﬁ&Y 004
prevented col oration of the freeze-dried conposition. 5 Exanpl es to 9 In
each Exanple, a m xture was prepared so as to contain 0.25 m of an IFN-a
bul k solution (titer: 2 x 10~ 1UmM), 1 ng of Tween 80, 5 ng of trehal ose,
and 5 ng of an am no acid (isoleucine (Exanple 7), valine (Exanple 8), 10
or |eucine (Exanple 9)) per vial (1 nl capacity). A suitable anmount of
distilled water for injection was added to di ssolve them The m xture was
freeze-dried using a shelf-type |yophil+k&r (LYOVAC GI-4: LEYBOLD). The
resultant freeze-dried conposition was allowed to stand at 15 70 C. The
titer of the freeze-drTee samposiidois wassegbsier wée wnivienthenpassagé of

time, and then the remaining IFN-a activity was estinmated by the ratio of

t he neasur edliFitadaettviiay inchuie ItHN3e agriataliy 1660) ogf fuhetéonposition
imedi ately after freeze-drying. For 20 conparison, the test was conducted
in the same ﬁﬁnﬁéﬁbh%lﬁ%mi%h@cﬂ%d%}@@@&@mmﬂ@d{ CRTRPSLEFPWEYh no ani no

aci d added was used nparative Exanple 6) for, evaluating.the stability of
TN The  SBRFLEL 61 Lo XGRS GHR I AR TSP 151895 Fown | n

Tabl e 4. §5 2.4 N@gY 2~ -26_Tabl e %hPre arationRenai ning | FN-aActivity
.(WQVéeKVEekv@8E6T§E§ %%%%% Y EER S REUIHHITBEE0T 08P 5858+ i sol euci ne8.

IFN-a + treh . 9 ' | E t 10 ;763. 0

| cuct neconp. BT AL SUTPORET L 001 D0 od HECH & B RS Cehow TACHabl ¢ 4,
the stability,gf iy {ng, 1 ghal i it i i
aci d having 3 Fydi Spac by T rdes (EE TREE ot 38 o arbor omared to the.

stability whencHabng; SHE% 05N SAMIUatd ¥an Hh Bxames ik + @ulduki ceach
Exanple, a m xture was prepared so as to contain 0.25 m of an IFN-a bul k

solution (titeid 2nd 10kelpbI¥3acdnamidds Tweers80sadbhaBiokssdanose, and 5
ng of an am no acid (isoleucine (Exanple 10), valine (Exanple 11), 15 or
| euci ne (Exaapbed12y) tperdwy atorfidosd ¢ Lapacs ingul A lsuidabne aamount  of
distilled water for injection was added to di ssolve them The m xture was
freeze-dri edatbiihgaay shetlpingpeon yopimdriaz éhoskeYOpAELETalkle LEYBOLD). The
sucrcse, maltose, lactose, trehalose and like
disaccharides, and more preferable is sucrose.
The saccharide content of the targeted dry
15 composition is not limited and may be generalily about 10
wt.% to about 90 wt.%, in some cases about 20 wt.% to
about 80 wi.%, and in some other cases about 40 wt.% to
about 80 wt.% per 100 wt.% of dry composition. The above
proportion is suitably applied when sucrose or like
20 disaccharides is used.
The hydrophobic amino acid content in the dry
composition is not limited and may be, per 100 wt.% of dry
composition, generally about 0.1 wt.% to about 70 wt.%,

preferably about 0.25 wt.% to abouit 60 wt.%, more

25 preferably about 0.5 wt.% to about 50 wt.%, and even more



2 ~ ~~Y ~~c~Ir -27 resultant freeze-dried conposition was alloweg jt ¢i5 208k
at 70 C. The extent of coloration of the freeze-dried conposition was
observed with the passage of time. For conparison, as an anmno acid, 5 ngy
of glycine (Conparative 5 Exanple 7) or arginine hydrochl oride (Conparative
Exanpl e 8) was used for evaluating the coloration, and the test was
conducted in the sane manner as nentioned above. The results of the

Exanpl es and Conparative Exanples are shown in Table 5. 10 Table 5

Prepar ati onHP- Col orat i onl NDEX(70 C)of éﬂ noAci dWweekWeekWeek012Exanpl es10.

| FN-a + sucrose4.5---+ isol euci nell. | ¥ + sucrose4. 2---+ valinel2. IFN-a

+ sucrose3. 8---+ | eucineConp. 7. |FN-a + sucraqse-0.4-++++ gl yci neExanpl es8.
| FN-a + sucr8§8fi¥%bfr¥+@rb%%i%i‘ﬁ%ﬁ'@/&r%(ﬁﬂ%ﬁ gaé) P52 Ih?ﬁ%l‘?p%thon 28

el st on ohecbl ALAAARNL - ot uf oL LA A R Ve B Cher ot on
dry composition is, per 100 parts by weight of saccharide,
generally about 0.1 part by weight to about 200 parts by
5 weight, preferably about 0.2 part by weight to about 100
parts by weight, and more preferably about 1 part by

weight to about 100 parts by weight.

Examples
10 The present invention will be described below in
more detail with reference to Examples. However, the

scope of the present invention 1is not limited to these
Examples.

Examples 1 to 3

15 In each Example, a mixture was prepared so as to
contain 0.25 ml of an interferon-a bulk solution
(hereinafter referred to as “IFN-o bulk solution”; titer:
2 % lU7IU/ml), 1 mg of Tween 80, 5 mg of sucrose, and b

mg of an amino acid ({(isoleucine (Example . 1), valine

20 (Example 2), or leucine (Example 3)) per wvial (1 ml
capacity). A suitable amount of distilled water for
injection was added to dissolve them. The mixture was

freeze-dried using a shelf-type lyophilizer (LYOVAC GT-~4:
LEYBOLD) . The resultant freeze-~dried composition was

25 allowed to stand at 70 °C. The extent of coloration and



5 ++ Mich col oration was observed +++ Extreme col oration was observed, As

shown in Table 5, the conbined use of sucrose and gl ycine and t he Zon heam4
use of sucrose and argi nine 10 hydrochl ori de caused col oration of the

- freeze-dried conmposition with the passage of tine. Using sucrose with

hydr ophobi ¢ am no aci d having a hydropathy index of 3.8 or |arger
significantly prevented coloration of the freezedried conposition. 15
Exanples 13 to 15 A freeze-dried conposition was obtained in the sane
manner as in Exanples 1 to 3 except that2 .25 mM of IFN-(3 bulk solution
(titer: 2 x 10~ 11U M) mas used 20 instead of 0.25 m of IFN-a bul k
solution (ti D2 0~ ) e ant freeze-drj cQ ition was
allowed to s%g%deaegﬁ- , gi reé& ra%¥%nc?%%981 ﬁbswgggef%% T Fh the

passage of time, He rﬁéé’éé esggwélr}@é QﬁdE)f% l s, d E8m§1n98%0r1%h'

the freeze-dried 25 conposition can be prevented by using sucrodsé wit
41"~ ~ " Z-acthvi29 hudr e@laeﬁaeearrbp%ﬁel GaRawi B anRy LRy iTteex of
3.8 or larger. Exanples 16 to 5 A freeze-dried conposition was obtained
in the sane meANeLt@s tion tEPeanJ[I‘"I\BSX 180c# Dvili2y except) t bat tBe2%ditpdfi tildN- (3
bul k "solution (titer: 2 x 10~ 11U nm) was used instead of 0.25 m of IFN-a
bul k sol iionmoiedierel? rafter |ffede-dheinesul Fant doagere-stiri,edas an
conposition was 10 allowed to stand at 70 C, and the col oration thereof was
observed wi t Amihe pasishgeSofgtiafe. gTheinesulCompshewivikatEx e Exalpl e 10 to
12, coloration of the freeze-dried conposition can be prevented by u5|ng
sucrose wi t hakgdrdpaolivdmahderacied %%mmﬁfethw@rsgamngelﬁﬂexweﬁ A Dor

| arger. Exanples 19 to 21 A freeze-dried conposition was_obtained in the
same manner 48Ti n SWEASIESIL 111 ekebprathat- 0. 25 nfFUSEPSOTPERyy Hiditk

solution (tite sed instead of 0.25 m of IFN-a bulk
solﬂt:on gt:?g?luﬁt%nﬁoth?Lfﬂ$% fgh%u? s{#WEﬁﬂ 3 e WfS &P Hﬁbﬁ was

al | oned 1® sta d 7 he ef l.or at,i on_t her eof S er Ve th the
aseage 1 THARY diine” il dad heffiph el B e S PRE SR Skt on
of the freezgidpi g amino(zeTal d&gé was used (Comparative Example 3).
The results, including the degree of coloration and the
stability of the IFN-ua of the compositions obtained in

Examples and Comparative Exampless, are shown in Table 1

i5 and Tablie 2.
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Evaluation of coloration:

*

+

++

+++

No coleoration was observed
Slight coloration was observed
Little coloration was observed
Much coloration was observed

Extreme coloraticn was observed



~ ~ Fi~Y 20G -32 distilled water for injection was added to di ssolve them
Thereafter, freeze-drying was conducted in the sanme nmanner as in mﬁﬁeﬁmﬂ
10 to 12 obtaining a freeze-dried conposition. The resultant freeze-dried
conposition was 5 allowed to stand at 70 C. The extent of coloration of the
freeze-dried conposition was observed with the passage of tinme. For
conparison, the test was conducted in the sane manner as nentioned above
except that 5 ng of glycine alone (Conparative Exanple 7) was used as the
am no acid. 10 The results of the Exanples and Conparative Exanple are
shown in Table 6. Table 6 Preparati onHP-Lbt or ati onl NDEX( 70
C) of Ami noAci dWeekWeekWeekO12Exanpl es31. | FN-a + sucrose4.5---+ glycine
+i sol euci ne32. I FN-a + sucrose4.2---+ glycine +valine33. IFN-a +
sucrose3. 8---+ glycine +| euci neConp. 7. | FN-a + sucrose-0. 4- +++Exanpl e+
glycine 15 Teble-2- 20D -33 Evaluation of coloration: - No coloration was
observed Slight coloration was observed + Little coloration was observed 5
++ Much col oration was observed +++ Extrene col orati on was observed As
shown in Table 6, the freeze-dried conposition containing sucrose and
gl ycine caused 10 coloration with the passage of tinme. However, coloration
of the freezg-dried conpositipregataisign ficantly peewamtied; MyFNsd ng
hydr ophobi c gm no acid having a hydropathy ingdex of B8ieitl;anger in
addition to sucrose and|glycin. 15 Week Week Week
0 1 2
Examples |1. IFN-o + sucrose 100.0 71.6 51.8
+ isoleucine
2. IFN-a + sucrose 100.0C 59.2 47.1
+ valine
3. IFN-a + sucrose 100.0 75.6 72.3
+ leucine
Comp. 1. IFN-« + sucrose 100.0 48.6 38.7
Example

As shown in Table 1, the combined use of sucrose
and glycine and the combined use of sucrose and arginine
hydrochloride caused coloration of the freeze-dried
composition with the passage of time. Using sucrose with

10 hydrophobic amino acid having a hydropathy index of 3.8 or
larger prevented coloration of the freeze-dried
composition. Furthermore, as shown in Table 2, the
stability of IFN-oa improved when using sucrose with
hydrophobic amino acid having a hydropathy index (HP-

15 INDEX) of 3.8 or larger compared to the stability when

using sucrose singularly.



| NDUSTRI AL APPLI CABI LI TY The anti-coloring agent of the invention can
significantly reduce and/ or prevent the coloration of a dry conposition
with the passage of tine caused by the 20 conbi ned use of sacché&id@ﬂ&naﬁm
am no acid. Such an anticoloring agent is specifically useful for
preventing the coloration of a dry conmposition conprising a saccharide and
a pharmacol ogically active protei naceous substance. From anot her point of
view, the anti-coloring agent is 25 also useful as a stabilizer for a dry
conposi tion ~~t ~~ -34 containing a saccharide and a pharnacol ogi cal |y
active protei naceous substance. Therefor&3-the invention can provide dry
conpositions containing a pharnacol ogically active protei naceous substance
and an anti-Sedopley agentc5 or a stabilizer, i.e., dry conpositions
cont ai ning a pharmacol ogi cally active protei naceous substance to which a
sacchari de and an am nb! aei@h diEmrdded, 2 WHixtex hialsi Pyepreed eat ast&bility
by significantly preventing the coloration_and |lowered activity observed
with the pas@%@%aa@ %fl’@ilﬁg. of gn| IFN-aybulk-sodgtEpa NEiterpn< x 10

anti-colorin t conprising a hydrophobic amno acid a n essenti al

i ngredi ent S§V?§§Fy %r@ efi iﬁgeﬁ%l%gatgoﬁgonama §°§8np6§§tgoﬁg08%tﬁpning a
5 sacchardde. 2. The.anti-cplorin ent _.accarding .to claiml, erein the
yaroohon o amene Aeid LA SR e e RS o ek 50" O

leucine {Example 6)) per vial (1 ml capacity). A suitable

amount of distilled water for injection was added to
dissolve them. The mixture was freeze-dried using a
shelf-type lyophilizer (LYOVAC GT-4: LEYBOLD)}. The
10_ resultant freeze-dried composition was allowed te stand at
70 °C. The extent of coloration of the freeze-dried
composition was observed with the passage of time. For
comparison, as an amino acid, 5 mg of glycine (Comparative
Example 4) or arginine hydrochloride (Comparative Example
15 5) was used for evaluating the cocloration, and the test
was conducted in the same manner as menticned above. The
results of the Examples and Comparative Examples are shown

in Table 3.

20

25



10 3. The anti-coloring agent according to claiml, wherein the hydrophobic
am no acid has a hydropathy index of not |ess than 3.8. 15 4. The? { MAY 2004
anti-coloring agent according to claim1, wherein the hydrophobic am no
acid has a hydropathy index in the range of from3.8 to 4.5. 5. The
anti-coloring agent according to claim1, 20 wherein the hydrophobic am no
acid is at | east one nenber selected fromthe group consisting of valine,

| euci ne, isoleucine and phenyl al anine. 6. The anti-col oring agent according
to claim1, 25 wherein the hydrophobic am no acid content is in the range
~1~Y 2~~fi -36 of 0.1 part by weight to2D0 parts by wei ght per 100 parts
by wei ght of saccharide contained in the dry conposition. 7. The
anti-col ori ni2labent according to claiml, 5 wherein the saccharide is at

| east one nenber selected fromthe group consisting of reducing sugars,
sucrose, trehal ose, mannitol and dextran 40. 8. The anti-col oring agent
according to claiml,

Preparation HP- Coloration
INDEX (70 °C)
of
Amino
Acid
Week | Week |Week
0 1 2
Examples (4. IFN-o + maltose 4.5 - - -
+ isoleucine
5. IFN-o + maltose 4.2 - - -
+ valine
6. IFN-o + maltose 3.8 - - -
+ leucine
Comp. 3. IFN-¢ + maltose -0.4 - ++ +++
+ glycine
Examples |4. IF¥FN-~o + maltose ~-4.5 - A+ e
+ arginine
hydrochloride
5 Evaluation of coloration:
- No coloration was observed
+ Slight coloration was observed
+ Little cecloration was cbserved
o+ Much coloraticn was observed
10 +++ Extreme coloration was observed

As shown in Table 3, the combined use of maltose
and glycine and the combined use of maltose and arginine
hydrochlioride caused coloration of the freeze-dried

15 composition with the passage of time. Using maltose with



10 wherein the hydrophobic amno acid is used in such a manner that its
concentration becormes in the range of fromO0.1 wt.o to 70 wt.o pér 4l BAYWRHG
of the total weight of the dry conposition. 15 9. The anti-col ori ng agent
according to claim1l1l, wherein the dry conposition is a freeze-dried
conposition conprising a pharmacol ogically active protei naceous substance
as an active ingredient. 20 10. The anti-coloring agent according to claim
|, wherein the pharmacol ogically active protei naceous substance is at | east
one nenber selected fromthe group consisting of antiviral polypeptides,

i mmunonodul at or pol ypepti des and hematini c pol ypepti des. 25 2 4 f ~~~
2GHfr -37 1lnydRepasbicCohohb NYepdeiv AGE 0L g d1a] 21 iMdS:, Mher el Byt he
phar macol ogi cal |y active protei naceous substance is interferon. 5 12. A

met hod for plevesti ngpeekenatdon eblardiyoaonpesiti aheContfdiARg ddied
saccharide conprising addi ng a hydrophobic amno acid to the dry
conposi ti onscoopbaihing. a saccharide. 10 13. The nethod for preventing
coloration according to claim 12, wherein the hydrophobic ami no acid has a
hydr opat hy i ndex of not |ess than 2. 14. The nmethod for preventing
coloration 15 according to claim 12, wherein the hydrophobic am no acid has
a hydropat hyExauekesf Tnk¢ Pess than 3.8. 15. The nmethod for preventing
coloration according to claim 12, wherein the hydrophobic am no acid 20 has
a hydropat hy index in tReS?GRge*FP+% 0 Bt Y. "2S T SPRHENTEhGd 6

reventing coloratio cordi to.claim12, wherei.n the hydrophobi_c -am no
gci dis a'? |88§%abﬂ98n2§b8ﬁ ?glgéﬁ eT(FNFrDbrﬁ“ﬁH(e ngﬁé{}:p‘oé’on(éﬁjé%irﬁg% x 10

IU/ml), 1 mg of Tween 80, 5 mg of trehalose, and 5 mg of

an amino acid (isoleucine (Example 7), valine (Example 8),

10 or leucine (Example 9)} per vial (1 ml capacity). A
suitable amount of distilled water for injection was added
to dissolve them. The mixture was freeze—dried using a
shelf-type lyophilizer (LYOVAC GT-4: LEYBCLD). The
resultant freeze-dried composition was allowed to stand at

15 70 °cC. The titer of the freeze-dried composition was
observed with the passage of time, and then the remaining
IFN-o activity was estimated by the ratio of the measured
IFN-o¢ activity to the IFN-a activity (100%) of the
composition immediately after freeze-drying. For

20 comparison, the test was conducted in the same manner as
mentioned above except that a system with no amino acid
added was used (Comparative Example 6) for evaluating the
stability of IFN-o. The results of the Examples and
Comparative Example are shown in Table 4,

25



25 of valine, |eucine, isoleucine and phenyl al ani ne. 1 4 r, ~~~~

17. The method for preventing coloration according to cIa|n112 Whérgﬂﬁ %)
hydr ophobic anmino acid is used in such a manner that its concentration
becomes in 5 the range of fromO0.1 part by weight to 200 parts by wei ght
per 100 parts by weight of saccharide contained in the dry conposition. 18.
The method for preventing coloration 10 according to claim 12, wherein the
saccharide is at |east one nenber selected fromthe group consisting of
reduci ng sugars, sucrose, trehal ose, mannitol and dextran 40. 19. The

met hod for preventing coloration 15 accerging to claim 12, wherein the

hydr ophobi ¢ am no acid is used in such a manner that its concentration
becones in thgbrange of fromO0.1 w.o0 to 70 w.o per 100 wt.o of the total
wei ght of the dry composition. 20 20. The nethod for preventing coloration
according to claim 12, wherein the dry conposition is a freeze-dried
conposition conprising a pharnacol ogically active protei naceous substance
as an active ingredient 25 21. The met hod for preventing col oration 2 ~

z~l ;2004 -39 raccording tg, é%gkgtf L wWhererm the pndkg g?hq%i allyigﬁtl e
pr ot ei naceous |substance is east one nenber sel %_ %pntipe group

i MunonodiH-3 Gr p tes
i

consi sting of |antiviral polypeptides, tH J.%pcm}.uc%q %
hematinic 5 pol ypeptides. 22. The nethod for prev é n coI Srat i o 5
according to ¢kabm12 herein t-he pnu.”uﬁc!c"':" Hr—ae .Ul"'““c"o's
substance is i| ACEMEErSh|’ 10138 - Ast bF o4 Sp hot &+ B n%fa id|for
preventing colloration of a dr %8 §$i%%n conta i ni ng a|saccharide. 15
VAL A </ AO#|AC. A(v. ADJO( 1 oBrANEAC 2. AGKY DOP. A @ : A0. | AGA: A0I|. AO
#/ . AO. + vallne
9. IFN-o + trehalose 100.0 72.7 63.0
+ leucine
Comp. 6. IFN-o + trehalose 100.0 | 39.2 28.4
Example
5 BAs shown in Table 4, the stability of IFN-«

improved when using trehalose with hydrophobic amino acid
having a hydropathy index (HP-INDEX) of 3.8 or larger

compared to the stakility when using sucrose singularly.

10 Examples 10 to 12

In each Example, a mixture was prepared so as to

contain 0.25 ml of an IFN-¢ bulk solution (titer: 2 x 107
IU/ml), 1 mg of Tween 80, 40 mg of sucrose, and 5 mg of an
amino acid (isoleucine (Example 10), wvaline (Example 11),

15 or leucine (Example 12}) per vial (1 ml capacity). A
suitable amount of distilled water for injection was added

to dissclve them. The mixture was freeze-dried using a

shelf-type 1lyophilizer (LYOVAC GT-4: LEYRBOLD). The
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R&() Y. 10% N&()-E'LU’RKQ L)£§?%§v:§ R&()=Y)pPdE 10 R dgf@@%ﬁqﬁmf_
V&

"10% 5| 5& () -F! "10%5&( 0% & &NDé&’ (70 °C)
of
Amino
Acid
Week |Week |Week
2
Examples 10. IFN-o + sucrose 4.5 - - -
+ isoleucine
11. IFN-« + sucrose 4.2 - - -
4+ wvaline
12. IFN-o + sucrose 3.8 - - -
+ leucine
Comp. 7. IFN-a + sucrose -0.4 - + ++
+ glycine
Examples 8. IFN-a + sucrose -4.5 - + ++
+ arginine
hydrochloride

15
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Evaluation of colecration:

- No coloration was observed

t Slight coloration was observed
+ Little coloraticn was observed
5 ++ Much ceoloration was observed

+4++ Extreme coloration was observed

As shown in Table 5, the combined use of sucrose
and glycine and the combined use of sucrose and arginine
10 hydrochloride caused coloration of the freeze-dried
composition with the passage of time. Using sucrose with
hydrophobic amino acid having a hydropathy index oZ 3.8 or
larger significantly prevented coloration of the freeze-
dried composition.
15

Examples 13 to 15

A freeze-dried composition was obtained in the
same manner as in Examples 1 to 3 except that 0.25 mi of

IFN-f bulk soclution (titer: 2 x 107

IU/ml) was used
20 instead of 0.25 ml of IFN-a bulk solution (titer: 2 x 10’
IU/ml) . The resultant freeze-dried composition was
allowed to stand at 70 °C, and the coloration thereof was
observed with the passage of time. The results show that,

as Examples 1 to 3, colcocration of the freeze-dried

25 composition can be prevented by using sucrose with
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hydrophobic amino acid having a hydropathy index of 3.8 or

larger.

Examples 16 to 18

A freeze~-dried composition was obtained in the
same manner as in Examples 10 to 12 except that 0.25 ml of
IFN-B bulk -'solution (titer: 2 x 10’ IU/ml) was used
instead of 0.25 ml of IFN-o bulk solution (titer: 2 x 107
IG/ml) . The resultant freeze-dried composition was
allowed to stand at 70 °C, and the coloration therecf was
observed with the passage of time. The results show that,
as Examples 10 to 12, coloration of the freeze-dried
composition can be prevented by using sucrose with
hydrophobic amine acid having a hydropathy index of 3.8 or

larger.

Examples 19 to 21

A freeze-dried composition was obtained in the
same manner as in Examples 1 to 3 except that 0.25 ml of
IFN-y bulk sclution (titer: 2 x 1O7IU/ml) was used instead
of 0.25 ml of IFN-o bulk sclution (titer: 2 x 10° IU/ml) .
The resultant freeze-dried composition was allowed to
stand at 70 °C, and the coloration fthereof was observed
with the passage of time. The results show that, as

Examples 1 to 3, coloration of the freeze-dried

--1bC
RAEbC
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composition can be prevented by using sucrose with
hydrophobic amino acid having a hydropathy index of 3.8 or

larger.

5 Examples 22 to Z4

A freeze-dried compeosition was cobtained in the
same manner as in Examples 10 to 12 except that 0.25 ml of

IFN-B bulk solution (titer: 2 x 107

IU/ml) was used
instead of 0.25 ml of IFN-« bulk solution (titer: 2 x 10’
10 IU/ml). The resultant freeze-dried composition was
allowed to stand at 70 °C, and the coloration thereof was
observed with the passage of time. The resulits show that,
as Examples 10 to 12, coloration of the freeze-dried
composition can be prevented by using sucrose with

15 hydrophobic amino acid having a hydropathy index of 3.8 or

larger.

Examples 25 to 27

A freeze-dried composition was obtained in the

20 same manner as in Examples 1 to 3 except that 0.25 ml of
erithropoietin bulk solution (titer: 2 x 107 IU/ml) was
used instead of 0.25 ml of IFN-o bulk sclution (titer: 2 x

107

IU/ml) . The resultant freeze-dried composition was
allowed to stand at 70 °C, and the coloration thereof was

25 observed with the passage of time. The resulits show that,
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composition can be prevented by using sucrose with

hydrophobic amino acid having a hydropathy index of 3.8 or

larger.

Examples 28 to 30

A freeze-dried composition was obtained in the
same manner as in Examples 10 to 12 except that 0.25 ml of
erithropoietin bulk solution (titer: 2 x 107 I10/ml) was

10 used instead of 0.25 ml of IFN-a« bulk sclution (titer: 2 x
107IU/ml). The resuitant freeze-dried composition was
allowed to stand at 70 °C, and the coloration therecf was
observed with the passage of time. The results show that,
as Examples 10 to 12, ccloration of the freeze-dried

15 composition can be prevented by using sucrose with
hydrophobic amino acid having a hydropathy index of 3.8 or

larger.

Examples 31 to 33

20 One vial (1 ml capacity) of mixture solution was
prepared in such a manner that it comprised 0.25 ml of
IFN-o bulk solution (titer: 2 x 10’ IU/ml), 40 mg of
sucrose, and 5 mg each cf two kinds of amino acid (giycine
+ isoleucine (Example 31}, glycine + wvaline (Example 32),

25 or glycine + leucine (Example 33)}. A suitable amount of
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as in Examples 10 to 12 obtaining a freeze-dried
composition. The resultant freeze-dried composition was
5 allowed to stand at 70 °C. The extent of coloration of
the freeze-dried composition was observed with the passage
of time. For comparison, the test was conducted in the
same manner as mentioned above except that 5 mg of glycine
alcne (Comparative Example 7) was used as the amino acid.
10 The resulfs of the Exampies and Comparative Example are

shown in Table 6.

Table 6
Preparation HP- Coloration
INDEX (70 °C)
of
Amino
Acid
Week |Week |Week
0 1 2
Examples 31. IFN-a + sucrose 4.5 - - -
+ glycine +
iscleucine
32. IFN~x + sucrose 4.2 - - -
+ glycine +
valine
33. IFN-a + sucrose 3.8 - - -
+ glycine +
leucine
Comp. 7. IFN-a + sucrose | -0.4 - + ++
Example + glycine

15
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Evaluation of coloration:

- No coloration was observed

+ Slight coloration was observed
+ Little coloration was observed

++ Much coloration was observed

+++ Extreme coloration was observed

As shown in Table 6, the freeze-dried
composition  containing sucrose and glycine caused
coloration with the passage of time. However, coloration
of the freeze-dried composition can significantly
prevented Dby using hydrophobic amino acid having a
hydropathy index of 3.8 or larger in addition to sucrose

and glycin.

INDUSTRIAL, APPLICABILITY

The anti-coloring agent o¢f the invention can
significantly reduce and/or prevent the coloration of a
dry composition with the passage of time caused by the
combined use of saccharide and amino acid. Such an anti-
coloring agent is specifically useful for preventing the
coloration of a dry composition comprising a saccharide
and a pharmacologically active proteinaceous substance.
From another point of view, the anti-coloring agent is

also wuseful as a stabilizer for a dry composition

AY 2004
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\[\dE~_@ containing a saccharide and a pharmacologically active

proteinaceous substance. Therefore, the invention can

provide dry compositions containing a pharmacologically

active proteinaceous substance and an anti-coloring agent

5 or a stabilizer, i.e

., dry compositions containing a

pharmacologically active proteinaceous substance to which

a saccharide and an amino acid are added, which exhibits

excellent stability by significantly preventing

the

coloration and lowered activity observed with the passage

10 of time.
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selec e group consisting of valine, leucine,

isoleucine and phenylalanine.

6. The anti-coloring agent according to claim 1,

25 wherein the hydrophobic aminc acid content is in the range
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5 the range of from 0.1 part by weight to 200 parts by
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weight per 100 parts by weight of saccharide contained in

the dry composition.

18. The method for preventing cocloration
10 according to ciaim 12, wherein the saccharide is at least
one member selected from the group consisting of reducing

sugars, sucrose, trehalose, mannitol and dextran 40.

19. The method for preventing coloration

15 according to claim 12, wherein the hydrophobic amino acid
is used in such a manner that its concentration becomes in

the range of from 0.1 wt.% to 70 wt.% per 100 wt.% of the

total weight of the dry composition.

20 20. The method for preventing coloration
according to claim 12, wherein the dry compeosition is a
freeze-dried composition comprising a pharmacologically

active proteinaceous substance as an active ingredient.

25 21. The method for preventing coloraticn
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according to claim 20, wherein the pharmacologicaily
active proteinaceous substance is at least one member
selected from  the group consisting of antiviral
polypeptides, immunomodulator polypeptides and hematinic

polypeptides.

22. The method for preventing coloration
according to claim 12, wherein the pharmacologically

active proteinaceous substance is interferon.

23, 1Use of a hydrophokic amino acid for
preventing coloraticn of a dry composition containing a

saccharide.



