;e3e, R~"6T  DESCRI PTI ON DRY COWVPCSI TI ONS CONTAI NI NG HYDROPHOBI C AM NO ACI D
TECHNI CAL FIELD 5 The present invention relates to a nethod f I
and/ or preventing coloration caused by a conbi ned use of sacﬂmwmmgmmmwmmn
am no acid. Specifically, the invention provides, as an am no acid usab

wi th a saccharide, an am no acid having an anti-coloring effect 16°%hen
conbined with a saccharide. The invention also provides a net

preventing col oration achi eved by using the am no acid. The iNMﬂ“mmﬂmmmmm
further relates to a nmethod for stabiliziag a dry conposition congghdd N9 a
15 pharnmacol ogically active proteinaceous substance. Specifically, the
invention relates to a dry conposi tppsCRDPTEONMI ng a pharmacol ogically
active proteinaceous substance to which a saccharide and an amino acid are
added. 20 BACKGRBINTOMPDIIT [uhey NTATNGANIG GEDROPHOBACS AMAAOL ACdDar |y in
dry conpositions containing a pharnmacol ogically active protei naceous

subst ance as an active ingredient, sucrose, 25 glucose, fructose, naltose

and |i ke saccharides (Japanese -2 Unexam ned Pat ent Publications Nos.
1983-92619, 1985-48933and | 990- | BEONIGhAE FIEWDycine, al anine and |ike

am noaci ds (Japanese Unexam ned Patent Publications No. |983 -146504) have
general | ¥ been used as'R& aBFfPSRf s IBVEBELPReFETATSE ak? i #e Mmethod for
ingredient.kbwgver it éﬁ%generall. kno th%t when thgsgsacchargdes, whi ch
are used as SEABTHIZ AU SHEA RIS GgicCarTy t4LRi T8UBPSt BY nacegiigined
subst ances, us i_t .amin cid.. col Qrati on . e
Nhillarleré%% iéﬁ? gkggh?gééglsgn$hé$% 5}egcghérnaggﬁgﬁgégééégbsi P%ns
cont ai ni ng ~ﬁ§gﬁ%¥g'd AR anipo i t he.dr of oration
th the paggage 0 I%i2%.And%%reg?gof£¥hgﬂ%¥§geﬁglgn3§%?§%% fgﬁ?g pr%videan
mno aci d hayd&th Au&Nt hn CahPhbNG ALl eflvii®r 4:pdyet NOISERET 0 pEENEPtiINg
col oration caused by the conbi ned use of sacchari de and am no acid.
Speci fi gal | ywhdhe domamddonpieri des statatrideql or i agerkneabhai A1sg the
am no aci das an essential ingredient suitable for preventing thecol oration
caused by therchadge wi ttetihhel pAssageeoénting20ofl caadt yncagusitddnby
contai ning a saccharide, and a nethodfor preventing col oration where the
am no acid issiusedimotthiero obfiett of the invention is to provide anam no
aci d useable as a stabilizer for a dry conpositioncontaining a sacchari de,
particularly, a proteiThebudetiiOBcEHpbERTi ¢itledstai i ng aAsfdechafede.

More specifically, -3 the invention provides a dry conposjtjon containing
a sacchari des@Rt kel i no &ci d. 9ry 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



DI SCLOSURE OF THE I NVENTI ON 5 The inventor has conducted extensive research
fo achi eve the above objects. Consequently, the inventor has found that, in
dry conpositions containing a saccharide, specifically, dry conpositions
contai ning a saccharide and a pharnacol ogi cally active proteinaceous
substance, use of 10 specific amno acid enables the significant reduction
and/ or prevention of coloration attributable to saccharide. He has al so
found that dry conpositions containing a saccharide as a stabilizer, even
dry conpositions containing a pharnacol egically active protei naceous 15
substance, can further be inproved in stability by adding the specific

am no aci d. Ufexdmiveni iFartdras Huedn cacdomsl NsBed 108sed2en9) heogboygo3s
findings. In other words, the invention firstly relates to use of a

hydr ophobi ¢ & nd988+ d3p22¥entkeitng )t heglgotioreat | @hane aasdd lhkd hemtwabi ned
use of saccharide and ami no acid, specifically, the follow ng enbodi nents
are incl udedcids Anfdpaet e | Voexapeined t Ratdnt ABulahtcatcodros | Mg. ageas —
conprising a Q%Srophobic am no acid as an essential ingredient suitably 25
preventing cdl O dipEt FERREAkbnpReR | BPedons aFhrbyl hzers 4eEGechive de.
Item 2. The anti-col oring agent according to item1l, wherein the

hydr ophoBi ¢ 4hi T a?cc?tdl‘f?gsl hy index of not less than 2. 5 Item 3.

The anti-col oring age accordi;ng to item 1, wherein the hydrophobic am no
acid has a hydropathyq%ﬂﬁg'rbfJﬁgtl?eggn?ﬁﬁﬁl§.%powPeﬁP@F Thnthee®l ori ng

agent accordi i 1, ein e hydraophohic agiLng.aci d has 10
hydr opat hy S% egkgﬁ'fﬁg]raﬁgg%@f fP%%\3.§gF§ 4.%? Itg%$§}f*ﬁ%r%ntifgﬁloring

ent aCCC”(BHHkﬂébaﬂdﬁﬂdblf@he%%kﬁv%hepQ%@EQHQQ?BﬁSangﬁﬂsﬁgﬁgeé? aj pl east

e nmenber selected fromthé group consSisting of valine, [eucCine,

I'sol euci ne angbphenH alrninito b2 ik, el orkReoanthnsel 0b NghageRt 1 ST di ng

to item1l, wherein the hydrophobic amno acid content is in the range of
from 0. 10 pardedat iei,ght ete. 200rgarlts by Weigldrdfirel00 pastRadyuteight of

saccharide contained in the dry conposition. 20 Item 7. The anti-col oring
agent accor diompdsititcers lcomheirimgt ke saccharidie asdatanh eamti noneadeqaber
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 invention

provides an anti-coloring agent containing the amino acid

. as an essential ingredient suitable for preventing the

coloration causéd by the change with the passage of time

20 of a dry composition containing a saccharide, and a method
for preventing coloration where the amino acid is used.

Another object of the invention is to provide an

amino acid useable as a stabilizer for a dry composition

containing a saccharide, particularly, a proteinaceous dry

25 composition containing a saccharide. More specifically,




selected fromthe group consisting of reducing sugars, sucrose, trehal ose,
manni t ol and dextran 40. Item 8. The anti-col oring agent according to 25
iteml|, wherein the hydrophobic amno acid is used in such -5 a manner
that its concentration beconmes in the range offrom0.1 w.%to 70 wt. % per
100 wt. % of the total weightof the dry conposition.ltem 9. The
anti-coloring agent according toSitem 1, wherein the dry conposition is a
freeze-driedconposition conprising a pharnacol ogically activeprotei naceous
substance as an active ingredient.ltem 18- The anti-col oring agent
according toitem1, wherein the pharmacol ogically active
pr ot ei naceousdds ubsieat@dn Spabvieast Lnarfendafipsel eicded cohemihhiag a
groupconsi sting of antiviral polypeptides, imunonodul atorpol ypepti des and
hemat i ni ¢ posaqeipd i s . dridemid . arfiteo adiid.col ori ng agent according toitem 1,
wherei n the pharmacol ogically active protei naceousl5substance is
interferon.2. Method for preventing colorationltem 12. A nmethod for
preventing coloration ofa dry conposition containing a saccharide
conpri si ngaddi ng a hydrophoBi@EH%‘ N
conpositionZOcontainigg}a_saccharide.lten113. The met hod for preventing
col orati 8naccordi ng t oF1& MVERLAFhERSI FOPRECKGEr BBREBFEVANTABCAEFUNER a
hydropat hy i ndex of not less than 2.1tem 14. The _nethod for preventing
col or at i on25Het0T ' n %(fQQYﬁn%éﬂe€%%Heghn?ﬁguﬁ9ﬁf§ph5%?cl ﬁg%Boﬁc?ﬂs -6
has a hydropat hy,inhdex of _not less than.3.8. 1tem 15.. The nethod for
prevent i ng cor'tihi I 3RaccoPdeRy 10 THEMES ST TR 1y dF SHROBF £2% no
aci dhas a hy, Ny. qindexy. r f .8t 1 The

thod for SPsaanct te 5T s csnbdsaRdng’ cbhefiiifly' 2 falehthidh toho

ydr ophobi ¢ Aoy idta11§2%ctARe peokel naebestedubsomide gEouUps
consi stingof valine, |eucine, “isoleucine and phenylalanine.ltem17. Th
met hod flor pRMERINg ag@her abt9al086891 &k NG HO s gRi E2canber ebduéheon
hydr ophobi ¢ am no acidis used in such a manner that its concentration
becomes i nt end e fveantamn) of paliorhy ivei ght ribuf8Plpatd Ssdyaies ghde per
100 parts by weight of saccharide contained inthe dry conposition.15ltem
18. The net Hod thers paésentfoundoltduadt i dnpcocomgiawy ttienst epphainkhegeian t he
saccharide is at |eastone nenber selected fromthe group consisting of
r educi ngsugafaschamidsse, agr elfal oskabibizgt.ol anendexduyan dompeehtions The
met hod for preventing col oratjon20according to item 12, wherein the
hydr ophobi ¢ GRRY-EEHI s 2us el AMRERHOH: r BRALVEt s RHRERRRRGEPON
becones_inthe range of fromO.1 w.%to 70 wt, % per_ 100 wt . % of t hetotal
wei ght & tr?éll%ﬁ"f‘qlf‘cﬁrrpd%%’} f%#.ﬁjh%%.lwm ?Eﬁ]blplrleﬁbérmn ding
colorationzgﬂﬁgorm|1.%fkiten112, wherein t %edry cong%g&!(Hgis

a
freeze-drie conp%%??%on coﬁ%%?%inacédpharngcoloﬁﬁggplyactlve’%ro?%?%aceous

subst ance asa@ébd@é:ltiiéﬂf‘ed qggseeczgogg AHEM e %ﬂ%@d for preventing

col orati onaccording to i1tem 20, wherein the pharnacol ogically

i veSprot ei naceous SUPHHAGE wotdd!, kRastin@BRt IBALELrs€l pctepitom the
group consisting of antiviral polypeptides,imunonodul ator pol ypepti des and

hemat i ni ¢ palsgpept | desydtephdZic Theinet Hotd foFe vy i i coloration

col orati onaccording to item 12, wherein the pharnmacol ogically
activeldprotedumeduy shibstambéned ustenffersaccBarlisle amdyahiophodeitdam no
acidltem 23. Use of a hydrophobic am no acid forpreventing coloration of a
dry conposi tspeeicointal I ng-hees dorhlany ide EFitogitn@nt sThe eudacdfudgdhydr ophobi ¢
am no aci daccording to item 23, wherein the hydrophobic am no acidhas a
hydr opat hy ilndhatgf-gmioniag agent 2. 1tem 25. The use of a hydrophobi c am no
aci daccording to item_23, wherein the hydrophgbic am no aci d2Qhas a

hydr opat hy index of nditSMess: t hah 3 3B LAFEALOE 1 NFh AIRRE o CORPRY LB ¢

am no aci daccoy di t.0 item 23, .wherein the hydrophobic am no acidhas a

vl opat hy. TROBCHTPRR. lse S5 PonP3. BoE6RY 8L | ¢ BAF ST oRhes FELREY o

hydr ophghi c i i d2 j ite 3 Lo _th rs ic amno
a3 SRR FRES A0 LF o LD ooiBBREk Toh IR £ o
val i ne, |eucine, isoleucine and phenylal anine. Item 28. The use of a

hydr ophobi ¢ am no acid according to item 23, wherein the concentration of
the 5 hydrophobic amino acid is in the range of fromO0.1 part by weight to
200 parts by weight per 100 parts by weight of saccharide contained in the
dry conposition. Item 29. The use of a hydrophobic am no acid according to
item 23, wherein the saccharide is at |east 10 one nenber selected fromthe
group consi sting of reducing sugars, sucrose, trehal ose, mannitol and
dextran 40. Item 30. The use of a hydrophobic am no acid according to item
23, wherein the concentration of the hydrophobic amno acid is in the range

o, N7 a1 A - e~ N A N~ - M. " Y

e




-9 Item 33. The use of a hydrophobic am no acid according to item 23,
wherel n the pharnmacol ogi cally active protei naceous substance is interferon.
The present invention can effectively reduce or 5 prevent the col oration
caused by the change with the passage of tine of dry conpositions

contai ning a saccharide, especially conpositions containing a saccharide
and a pharnmacol ogi cally active protei naceous substance. Thereby, it can
provi de dry conpositions 10 excellent in stability. Secondly, the invention
relates to dry conpositions containing apharmacol ogically active

pr ot ei naceous substance in a stable manner including the prevention of
coloring. 1%dkcHYyid®Onpositions Item34. A dry conposition containing a
phar macol ogi cal |y active protei naceous substance whereto a saccharide and a
hydr ophobi ¢ ani no aci dtame 2addEneasntistobbtizgraga@dt | 4€8688indheodry
conposition containing a pharmacol ogically active protei naceous substance
accordi ng t dtiaren 34hetedireithe ey drnegihoplicbiamiaw reiacihdshas a hydr opat hy
index of not less than 2. Item 36. The dry conposition containing a 25

phar nacol ogiteelagpaddiy viedsrotadi meded@sssibemnadce according -10 to item
34, wherein the hydrophobic am no acid has ahydropathy index of not |ess
than 3.8%1tem 37. The I&&P Sonpblaet pBRLcont af M hgraphar aecerdgheatdy active

pr ot ei naceous suhstance accordi ng5to item 34, wherein the hydrophobic am no
acid has ahydr8barhyisrfe ithe ﬁg’drré%’@é’b&fﬁ PrdRo3 a81cdo has5al t em 38. The dry

conposition i.ni.hg .aphar ol ggi.cal | y. active protei naceous substance
accordingtoﬁiagéﬁ?,hﬁ%ﬁﬁg?%Qﬁﬁé“ﬁ?&ﬁ@ﬁh%ﬁ@@ Qngno acid i s at 10l east one

nmber sel ected from tthe group nsisti val i eugi ne..isol euci ne and

. I 4 .

enyl al ani ne. | tem 39. %ﬂé dryngn%%E%tgg%gé%ﬁ%aj?%%% %%%g?%%%%l%%lcally
active prot aitiaeeQUSHHRSIARGR PR HhEMo34ci WL B the
concentration of the hydrophobicl5anmino acid is in the range of fromO0.1
part byleei ghtdroprlhparcedu neinghtrapgie 530 rRant 3.BY vweisght, of
sacchari decontained in the dry conposition.ltem 40. The dry conposition
cont ai ni ng aphar macol agiemalsl.y Bleéi et PrOb BO NAEE Oakge 5tIbst 8BEEL B¢ CO6 di ng20t o
item 34, wherein the saccharide is at | east one nenbersel ected fromthe
group consi sitieny lof whethedinnd hsudgadsophobdseamt nehatbseis nenniddt agk
dextran 40.1tem 41. The dry conposition containing apharmacol ogi cally
active prot @emnsgossl faderadder dirogR5conistiemidy, ofherdiinet he
concentratiqn of, the hydrophobic -11 amno acid is in the range of from
0.1 wt.~ tolF¥GiNe geelrorine angk Phrgaviglaninei.ght of the dry
conposition. Item42. The dry conposjtion copntaining a pharmacol ogically
active % ot ei naceous §Eﬁgt nce%%%c%?ﬁ+ﬁﬁP%P¥%P?t%ﬁﬁ@ﬂnaQWﬁ¥¢F¢% &0
freeze-dried. .conmpositiqn.. Item43.. Th Ly conpositi.gn containing.a
pharnacologﬁgfpra”a@ﬁgfglﬁr&ﬁg ﬁg@g&@?ogaﬁsegﬁgg §E&§rSPH§eP5 rem34,
wher ei n t he pharp( i ti proft ei o] stance is at |east

e nmenber ngictegﬁagg#?%#$¥ﬁgqgf%ﬁg % pgfg?ﬁﬁg%gfégﬁt%?frglbﬁolypeptides,

nonodul GiedigRolpieRol e A0 HRiRlighkC oBOLKBERALYIAS. chhelifdy The dry

conposi tion contai ning a pharmacologically active protei naceous substance
accordi ng t ahd empB4omperigiinnt.he pharmacol ogically active 15 protei naceous
substance is interferon. The present invention can provide, by combining a
saccharZde with a hydiaemoBi.c 2@ nanattco 1l ng capast taensr&ond atdi ng a
phar macol ogi cal Iy active proteinaceous substance as an active ingredient in
a 20 stabl e idendilt/i otheaedm dfhteersacoimplrédieon softdipaisg Eheeereteyi ng, etc.)
and during storage. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The
anti-col ori f§ dfroth & hien @aico $0P5 issApei 9és radugdngplsoliaesani no aci d

as an essenti al )
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



-12 ingredient. The anti-coloring agent of the invention significantly
prevents coloration with the passage of tinme, especially when used with a
dry conposition containing a saccharide. 5 The hydrophobic am no acids to
be used in the invention are those having a hydropathy index of about 2 or
| arger (Jack Kyte and Russel F. Doolittel, "A Sinple Method for D splaying
the Hydropathic Character of a Protein." J. Mdl. Biol. 157(1982): 105-132).
Any amino 10 acids having the above property nmay be used in the invention
whet her or not they are protein-constitdabing am no acids. The hydrophobic
am no acids may preferably be those having a hydropathy index of about 2.8
or |arger suchnasneal tiet 1tesiciorecen tsed et e aotk phiendirad afdrge ref e 15
preferably those having a hydropathy i ndex of about 3.8 or |arger; and even
nore preferabtgmthobewha¥ithg &0 widropgethyl Athdex. ¥ mf hthe drgm ofwdirgith about
3.8 to about 4.5 such as valine, |eucine and isol eucine. The hydrophobic
am no aci ds @% e ey ¢ompditonnvention may be in the form of

di peptides, tripeptides, salts or am des. Exanples of the dipeptides of
hydr ophobi ¢ ani no aci dstelf €1 edb¢l 251 RRLOF$BPeBE§PapFRRrding to

i sol eucylL-1leucine, |eucyl:-glycin etc. Exanpl es, of the tripeptides of

hydr ophoBi ¢ HfMol act e &8 58 | Lol RO U i3 fdeeze-dtie

| eucyl -glicyl-glycine, _etc. The. -13 . salts of hydr.ophabi.c_am no acids

| ncl Ude sal (ST Hot O TAMRIGH ] DREEARS SHE 19108 AU metal s or with

cal cium m%éﬂ ’ bd k&%%%@}ﬁ?ﬁr{ %C{@é@o%rn duct isal ts thereof

w t h phosph ydroc c acld and like

gl 0ani c acids or wi bt g gani Crael d8c3UEB1B2: Ao SHLERD! &oBGEdingt £o MOTE
ecific exanples of the salts of hydrophobic am nd acids are a L?EUCIC

am de hydr ochi&i i de, whe it SOl etiey | plramaRidikyyiaainde RydsoBr ppbeeinaceous

L-val i ne- ~-napht hyl am de, etc. 10 These hydrophobi c am no aci ds (i ncl uding

t hose i b0a fsubstdnee Sibd tatorleds dejnarmentie sed esitegllfardny thle igradip

arbitrary conbination. The anti-coloring agent of the invention targets

sacchari des gmrersting kebvam t iov iceals epacdlohperrttiides wiimunosmoli Jpassage of tinme

due to the Maillard reaction and the |Iike when conbined with am no acid.

Speci fi cal | ypokyreptardps cand deenvdlrindes dodoinait idesse general |y used as

stabilizers for dry pharmaceutical conpositions, particularly

phar maceut i cal conposiktiathsl leonThe né gl acpher Feg it A¢gordingtive

pr ot ei naceous substance. Mre specifically, gl ucose, fructose, nmaltose and

li ke reduci nghghr swﬂ’es{f?:“rrbs 1€ t%ﬁ‘f%&?%&%ﬁﬁﬁ’o??tagﬁtPéﬂtﬁbn%ﬁﬂo‘ﬂﬁe li ke

are inc# ded, quse sacchari des can be added to a dry conposition

si ngul arPy SM*9H-HFAr? Y4, SO nati on. 25 Anpng those, preferable are

sucrose and?ﬁ”ﬁé%ﬁ%d fdg!breventing coloration

Item 12. A method for preventing coloration of

‘ a dry composition containing 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 amino acid



The saccharide content of the dry conposition varies depending on the kind
of satchari de contained and cannot be generalized. However, a general

amount of the saccharide used is 10 wt.%to 90 w.% in some cases 20 5
Ww.%to 80 wt.% and in other cases 40 wt.%to 80 w.% per 100 wt. % of the
dry conposition. The above proportion is suitably applied when the
saccharide used is sucrose. Content of the hydrophobic amno acid in the
dry conposition varies depending on the kind of saccharide 10 contained in
the dry conposition and cannot be generafized. However, per 100 wt.% of the
dry conposition, the hydrophobic am no acid can be contai ned generally

about 0.1 wplate ﬁ?@%@pJ&nWi%eQr@E q{@pllyesasb%{a 0.2% wt.%to about 60

wt.% nore preferab about” 0.5 wt. % to about W% and even nore

preferably about 1 wt.fedm® BHOUt TR WetHodTHYE hSetntidy t abi 9P, oD .hhe
rati o of the hydrophobic amno acid to the saccharide contained in fhe dry

conposi ti on.adloyeyfig tdeiasnunl, oiwhaend atied MsRbpHdHiT aaneidl Lyigbout
0.1 part by weight to about 200 parts by wei ght, preferably about 0.2 part
by wei ght tdhabathidfopertiy indewiighttlendamye qf efrenmald \8 alout, 51 part by
wei ght to about 100 parts by wei ght per 100 parts by wei ght of the
sacchari 8e contained iTteamhel@ry Ebeposithodn.f@25 Brgveniposi tobosathomhi ch
the anti-coloring A, -15 agents of the invention are usable include

conposi t i onS2IREBH nkP alpBlr AdeoWbgirean! yhac thxadr qphstdinaveious aabdt ance
as an active,i;%reﬂient. There is no linmtation on the pharmacologically 5
active prot ethateot$2ShpRanEedled BelecrR akrtBnghasIrdey apesisting

har macol ogi cal | y, effective proteins or, peptide i ncl.udi ,ng pol ypepti des).
5arrp| es the? o‘fél]alrrée’en]tzﬁ)ffe’s‘{,)e'h ed‘rﬁW% iaiﬂﬁﬂrﬁ’aﬁ liéfd-Nehor nones, bl ood
coagul ation factors a | j ke, prot.eins, .antiviral polypeptides %ex.,lo
interferons-a, -Vii, g%?ﬂe$21),&ﬁﬁn§ﬁ5§88m%ﬁﬁnp ?ﬂ%ﬁhﬁHQdﬁgl ggtion
interlegki NSgdooidi; o Srefl 1% 2 n) o+ paeRid | ypept i des ( ex.
erythropoietirﬁogf%ﬁﬁld%yteecoﬂghy%?F?%%PafP%b é% ?*Rﬁﬁ%f%ﬁﬁgbeé%ogony

stimul ating facisy and GiANY %ylh%rrr%%@p@egeaeﬁbegurééiéﬁi Bulahl g factor)

and |i ke pol ypeptides, etc. The proteins and peptides may be contained in

the dry conpsd t irafgei ngul @byt @. 1 Npapt Ay th&L Yh€ ORI NBG6 Opa rABONG, t hese,
preferable are interferons.

weight per 100 parts by weight of saccharide contained in

the dry composition.

15 Ttem 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 40.
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



The above proteins and peptides include those 20 existing in nature,
produced by reconbi nant DNA techni ques or chem cal syntheses. There is no
limtation on the proportion of the pharmacol ogically active protei naceous
substance to the dry conposition. The anount of the pharmacol ogically 25
active proteinaceous substance used vari es dependi ng on -16 the kind to
be used; however, specific exanples of the concentrations thereof are
generally not nore than 20 wt.% in sone cases 0.00001 w.%to 10 w.% in
sonme cases 0.0001 wt.%to 10 wt.% in senme cases 0.001 wt.%to 10 5 m. %
and in sonme cases 0.001 wt.%to 5 w.% per 100 wt. % of the dry

conposi ti on. £ Adeez eFdir P @Diniposis ibA WBbEHr i fitn@ntd - pakemnhee18geBhs19f the
invention are used may further contain human serum al bum n, a polar am no
aci ds) or a satiw) phetediaddofexsulsstanaaacdds)cthiard nghgrdyirapat hy

i ndex of not larger than O or a salt thereof), an inorganic salt(s),

gel atin, a surfactant (I$em a2buf f Ehesmetdiod. e psageniing heodntrattohori ng
agents of the invention is not limted as long as they are used in the 15
above dry cofpesidinhdo Frtemerdbl ywheanedy &he Rhasmacelagierbiyonctdreai ni ng
sacchari ge(s and/ or pharmacol ogi cal l'y active gr ot ei nacequs subst ances)
prior to>t hRepdrRiqdiF ofWpFtance pdfordt di§37h) PRe MENPONPBSFEFBA

dried duct i xed int | ut.i t ther with 20 hari.d
ancl or phar B ogiHoal 197 S V@A GrRacEbUs “BUb AR ( B9 1IRRBFLIFE: no

Hovever | per OGS G on, PR 416 I B R R | <25
eneral |y about 0. 1 w0 te, aboyt 70 4% ﬂ{o’egﬁﬁép‘%/{ﬁ%n%lzo?gg%&\l,\?n 25

.%to about 60 wt.% nore preferably about bou % and

even nore prei&iabing akputceh W2, %une rdlieut hal phritacdnegsent ept astive
hydr ophobi ¢ am no acid per 100

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 less than 2.
‘. Item 25. The use of a hydrophobic amino 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



5 parts by weight of saccharides contained in the dry conposition 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 nore preferably
about 1 part by weight to about 100 parts by weight. 10 The invention
relates to a nethod for preventing coloration of dry conpositions

contai ning a sacchari de conprising use of hydrophobic am no acid. Specific
exanpl es of hydrophobi c ami no aci ds, saccharides, dry conpositions and
usage of hydrophobic am no acids are as-45 descri bed above. Furthernore,
the invention provides use of hydrophobic amno acid as a stabilizer. The
hydr ophobi ¢ &sria heasit son¢ abéybéninsél ededist Forst et | 4 ZQkip WoeRs LoPPied
with a saccharide and is particularly effective 20 as a stabilizer for dry
conposi t i onse o i me ngl eugives neicod logicciald \anat phea ylmdtaeiinaceous subst ance.
The invention also relates to a dry conposition containing a

phar macol ogi cal | y act iltenpr28 ei ndteouses ubft anhgdirophbbib angmabiddzer
conposed of hydrophobic 25 am no_acid and saccharide is used. -18 The
sacchari de( HCIFEHENh £he itffentPonwihergan Ithd t edneenrt nayiéomcoddetidose

general ly used, or function as stabilizers for dry pharnmaceuti cal
conposi t onj’fy%ﬁmcﬁ?l&lqnﬁﬁn%Ff‘&rlﬁa&éutlinc&becéﬁﬁ%%i ?f ofsom ot hira iy by 5

Cucr ose,  ma sttt 6 200 bR F ER AP B et PrE AD0aPRREF G0 w10
Sl furi o aci @ ane T SofShA, R U e B s “can be
. Item 29. The use of a hydrophobic amino acid
according to item 23, wherein the saccharide is at least
10 one member selected from the group consisting of reducing

sugars, sucrose, trehalose, mannitol and dextran 40.

Item 30. The use of a hydrophobic amino acid
according to item 23, wherein the concentration of the
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 proteinaceous substance as an active ingredient.
Item 32. The use of a hydrophobic amino acid
according to item 23, wherein the pharmacologically active
proteinaceous substance is at least one member selected
from the group consisting of antiviral polypeptides,

25 immunomodulator polypeptides and hematinic polypeptides.



10 added to the dry conpositions singularly or in an arbitrary conbi nation.
Among ' those, preferable are sucrose, naltose, |actose, trehal ose and |ike
di sacchari des, and nore preferable is sucrose. The sacchari de content of
the targeted dry 15 conposition is not |imted and may be general ly about
10 wt. % to about 90 wt.% in some cases about 20 wt.%to about 80 wt.% and
in some other cases about 40 wt.% to about 80 wt. % per 100 wt.% of dry
conposition. The above proportion is suitably applied when sucrose or like
20 di saccharides is used. The hydrophobig-am no acid content in the dry
conposition is not limted and may be, per 100 wt.% of dry conposition,
general |y about 0.1 wWIt¥nd 33bourhd0 uale. %f paehsiiaiphodeutardindd Midoto
about 60 w.% nore 25 preferably about 0.5 w.%to about 50 wt.% and even
more -19 prafordilblgy tabdidenl 28, . ghtaedhotthe5phatmécoTbgi padper &t ovef

hydr ophobi ¢ am no acid to saccharide contained in the dry conposition is,
per 100 par tosrdiye iwesigausofs wrwdeinad des igdeerfaidon.about 0.1 part by wei ght
to about 200 parts by 5 weight, preferably about 0.2 part by weight to
about 100 parts by weilgist Pras¢Nworiavardfionaisiap sbiacti vyt 1dues ghr to
about 100 parts by wejght. _Exanples 10 The present invention will be
descri bed b&TENSTT ndPE dePRFetmdh F@pg,eéincgyt ot Bk arfie@ge HehERerthe ne

scope of the Jresent LAveption igy ok, | mied Lo these Rxamml ey, Fxamwles 1

to 3
saccharide, especially compositions containing a
’ saccharide and a pharmacologically active proteinaceous
substance. Thereby, it can provide dry compositions

10 excellent in stability.

Secondly, 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.
Item 36. The dry composition containing a

25 pharmacologically active proteinaceous substance according



15 I n each Exanple, a m xture was prepared so as to contain 0.25 nml of an
i'nterferon-a bulk solution (hereinafter referred to as "IFN-a bul k
solution"; titer: 2 x 10" IUmM), 1 ng of ng of an am no acid 20 (Exanple
2), or leuci~ capacity). A suitable injection was added to Tween 80, 5

(i soleucine ie (Exanple anmpbunt of dissolve th ng of sucrose, and 5 (Exanple
1), valine 3)) per vial (1 m distilled water for em The m xture was
freeze-dried using a shelf-type |yophilizes (LYOVAC GI-4: LEYBOLD). The
resultant freeze-dried conposition was 3%-allowed to stand at 70 C. The
extent of coloration and -20 the titer of the freeze-dried conposition

wer e obser vagh Wikt hes Eamﬁf LhEE h RIS gHN & NemigFRILH NP LEN &

activity was estimted by the ratio of the neasured FN-a activity to the

| FN-a acti vikpo {dfh wf i ddex compasd tlieds THanedigat el y after freeze-drying.
For conparison, as an amno acid, 5 ng of glycine (Conparative Exanple 1)
or arginine hydrochl orliten ( Gdnpar alfhieve dogyanplompdk ivasnusedntaineygl uat i ng
the coloration. Furthernore, for evaluating the stability of IFN-a, a test
was conduct gehdmak® kdwicsdny matiee asofrennacaedsabubstancepactdeding syst em
with no am no acid added was used (Conparative Exanple 3). The results,

i ncl udi ng t Heo dé§ede 3t colheratiiionthad hvsrophebiily t gmbhot eeild-Nhasofat he
conpositions obtained in Exanpl es and Conparative Exanples, are shown in
Table 1 15 ;‘wlﬁ%&ﬂ@&.lnde& N s angepdp & GnidPtooldodat i onl NDEX( 70

C) of Ami noAci dWeekWeek ekOl??gxarrpl sl. |FN-a + sucgrose4.5---+ isol euci ne2.

| FN-a + sucrosed4. 2---&E\?£ii 83, | PNt £55UcCoERSSation | ORFARELND. 12 I FN-a

e e e
observed  Slight gl orgji O%h\\%%%iﬂbstﬂ{eveﬂyﬁrbbfl&gfcC%lmqlh%t | 90; yag obger ved

++ Much col oration was™ obser
10 least one member selected from the group consisting of

valine, leucine, isoleucine and phenylalanine.

Item 39. The dry composition containing 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, trehalose, 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



+++ Extrene col oration was observed 10 -22 Table 2 Preparati onRemai ni ng
I'FN-aActivity (~)WeekWekWeek012Exanpl esl. |FN-a + sucrosel00.071. 651. 8+
i sol euci ne2. IFN-a + sucrosel 00. 059. 247. 1+ valine3. IFN-a +
sucrosel 00. 075. 672. 3+ | euci neConp. 1. IFN-a + sucrosel00. 048. 638. 7Exanpl e 5
As shown in Table 1, the conbi ned use of sucrose and glycine and the
conbi ned use of sucrose and argi nine hydrochl ori de caused col oration of the
freeze-dried conposition with the passage of time. Using sucrose with 10
hydr ophobi ¢ am no acid having a hydropatihy i ndex of 3.8 or |arger prevented
coloration of the freeze-dried conposition. Furthernore, as shown in Table
2, the stabidnino afcild-N=a iinphevednydenfusir@ SUCr @8esWedh7 byt opheéic
am no acid having a hydropathy index (HP 15 I NDEX) of 3.8 or |arger
conpared to 10 wiabidf thherhimtaisiwegi ghucrafSehs ripy ardmpositizd .Exanpl es 4
to 6 In each Exanple, a mxture was prepared so as to contain 0.25 m of an
| FN-a bul k sol ution (thiteay: 42.x 10Fhd Uddy), compgsat iPneenoBdaibing oé
mal tose, and 5 ng of an 5 am no acid (isoleucine (Exanple 4), valine
(Exanpl e 5) Pharnaqliagd ceplamsics 18g) pﬁ@itewapemswuegg%@@ yiccardimgabl e
anount of distilled water for injection was added to dissolve them The
m xture was ¥9 e dtd ediGhd 51 & HeIFeas7 58 1870 SIPMBCAt JAYOVAC GT- 4:
LEYBOLD). The 10 resultant freeze-dried conposition.was allowed,to stand at
70 C. The extent of cdit6fat#dn of fHdez EOHPPEA L EBRpoSPRFBATWRE oBser ved
wi th the passage of .time. .For c arison, .as _an _anin cid, 5 f_glycine
(Conpar at | ve ESENNE 9 B 11 GENIRE RYArSLATGrrEs [Lonparati Se Bampre 15

was used for gyaluating the caligratipn, g{%‘lxﬁl} otl%?i 933 CO“QHE%@Q In

e sane manner as nentioned above. The results of th nganﬁll es an
Conpar ati ve AWIRT NG S&iW¥tance is at least one member selected

10 from the group consisting of antiviral polypeptides,

immunomodulator polypeptides and hematinic polypeptides.
ITtem 44. The dry composition containing a
pharmacologically active proteinaceous substance according
to item 34, wherein the pharmacologically active

15 ©proteinaceous substance is interferon.

The present invention can provide, by combining
a saccharide with a hydrophobic amino acid, dry
' compositions containing a pharmacologically active
proteinaceous 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



in Table 3. 20 25 -24 Table 3 Preparati onHP- Col orati onl NDEX( 70

C) of Am noAci dWeekWeekWeek012Exanpl es4. | FN-a + nmal t ose4. 5---+ i sol euci ne5.
|FN-a + naltose4.2---+ valine6. IFN-a + nmaltose3.8---+ | euci neConp. 3. IFN-a
+ mal t ose-0. 4- ++++++ gl yci neExanpl es4. | FN-a + nal tose-4. 5- ++++++

ar gi ni nehydrochl oride 5 Evaluation of coloration: - No coloration was
observed t Slight coloration was observed + Little coloration was observed
++ Much col oration was observed 10 +++ Extrene col orati on was observed As
shown in Table 3, the conbined use of mgltose and gl yci ne and the conbi ned
use of maltose and arginine hydrochloride caused coloration of the
freeze-dri edirlpre&ingiasi ti oM Hatliheonadssage Sbedt g i th
-25 hydrOphOS%%:aﬁan acid having a hydropgthﬁélndg§ﬂ53§§@8 g§$%§?EE§M
prevent ed codiagrailfiararafl v herdveerze cdlioedt§6APASEAI BRe %agéé‘(ﬁ@'@? ih®, 9 '“
each Exanple, a mxture was prepared so as to contain 25 ml of an IFEN

bul k sol uti crsfeditally whxerd Oisédl wli)h, al dy ofompeesit i3 formghofidd ehal ose,
and 5 ng of an am no acid (isoleucine (Exanple 7), valine (Exanple 8), 10
or leucine (Beopridy) per vial (1 m capacity). A suitable amount of
distilled water for inj ctlon was added to dissolve them The m xture was

freeze-dPied using a S #apsPhopdshianiner acivevae BE- asedEYBOLDE. The
resul tant freeze-dried conposition was all owed to stand at 15 70 C. The
titer of the”f‘feéétzjeorﬂrqre%r@&ﬁfosl}ac‘fw ahYsHeRaRy vinde ﬁé’s?é)ég@ of

1, 310 Ui 10 o L el s ooy e i b e (a0 of
‘"Ed' at el yl\d”géhec{d ff&ﬁ%{%ﬁ’dﬁ%g tq{e 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 hydropathy
index in the range of from about 3.8 to about 4.5 such as
‘ valine, leucine and isoleucine.
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, isoleucyl-
valine, isoleucyl-leucine, leucyl-glycine, etc. Examples
of the tripeptides of hydrophobic amino acids are

25 isoleucyl-leucyl-valine, leucyl-glicyl-glycine, etc. The



20 conmparison, the test was conducted in the same manner as nentioned above
except that a systemwi th no amino acid added was used (Conparative Exanple
6) for evaluating the stability of IFN-a. The results of the Exanples and
Conpar ati ve Exanple are shown in Table 4. 25 -26 Table 4

Prepar ati onRemai ni ng | FN-aActi vi t yWeekWeekWeek012Exanpl es7. I FN-a +

trehal 0sel100. 061. 558. 9+ i sol eucine8. IFN-a + trehal 0sel00. 061. 556. 9+
valine9. IFN-a + trehal osel00.072. 763. 0+ | euci neConp. 6. IFN-a +

trehal 0sel100. 039. 228. 4Exanpl e 5 As showil3—n Table 4, the stability of IFN-a
i mproved when using trehal ose with hydrophobic am no acid having a

hydr opat hy i|salkxs (dHP-hINDEODhahi 8. fnimo |aarighy icuripededdld s hthestegddi | ity wWhen
usi ng sucrose singularly. 10 Exanples 10 to 12 In each Exanple, a m xture
was prepar edwsith asodbugorpeias 9iws and dfiken alkeld metaelsolan iwrk(titer: 2 x
10" 1Um), 1 ng of Tween 80, 40 ny of sucrose, and 5 ng of an amno acid
(i sol euci ne $&Ex@hyphe MayneHIT NG Bl kel)ine Bagith aatiads /( Bddystte 12))
per vial (1 m_capacity), A suitable anpunt of distilled water for

i nj ection waR RIS Bt sEbtR PRIRBAOTHIRe b uy R defe-afiidd using a
hel f -t | hili LYOVAC -4 LEYBOLD).. Th -27 T, | t ant
1 eeze. U e CUMIBETI DGRy T oWidte PO Gt " 6 O B e
| ti t -dri POsi t.i Lth th f
i, For | cOHET SO A5 oh S ESRENHEN Qs OB el e o Pre 5% °

Exapl & 7) Qb 2691 0L Nee AL 06N QL e HCUPAIRLLY BEXaMRERA8) p@Salsed for

eval uating the oration, a e test s conducted In the sane manner as

ntioned abOvg:idNgni&sUhjer&inidie desanpl s 1ant yaomay, Ht‘(f‘yl@ﬁﬁ es are
own in Table 5. 10 Tabl e 5 PreparationHP-Col orati onl NDEX( 70
C

of Am noAci riéedy¥skiée K Orl-2Rxaimd -es-khpH i\ lamt de)Cleasad. 5- - - +
i sol euci nell. IFN-a + sucrosed4.2---+ valinel2. IFN-a + sucrose3.8---+
| euci neConp. 7. | FN- a HA'sasw dsetrfhphobitt agliyw rebxisnplias8 udibly- ahbse
sucr ose- 4. 5- ++++ argi ni nehydrochl ori de 15
in a form of a salt or amide) may be used singularly or in
an arbitrary combination.
The anti-coloring agent of the invention targets
saccharides generally known to cause coloration with the
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
O for dry pharmaceutical compositions, particularly
pharmaceutical compositions containing a pharmacologically
20 active proteinaceous substance. More specifically,
glucose, fructose, maltose and like 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 BAmong those, preferable are sucrose and maltose.



-28 Evaluation of coloration: - No coloration was observed Slight

col oration was observed + Little coloration was observed 5 ++ Mich

col orati on was observed +++ Extrene col orati on was observed As shown in
Tabl e 5, the conbi ned use of sucrose and gl ycine and the conbi ned use of
sucrose and arginine 10 hydrochl ori de caused coloration of the freeze-dried
conposition with the passage of tine. Using sucrose with hydrophobic am no
acid having a hydropathy index of 3.8 or larger significantly prevented
coloration of the freezedried conpositi-an- 15 Exanples 13 to 15 A
freeze-dried conposition was obtained in the sanme manner as in Exanples 1
to 3 except that 0.25 THe ofaddi¥diHd WdnteRltuldORH idr§r bo%gésli(howm) was
used 20 instead of 0.25 m of IFN-a bulk solution (tifer: x 10" 1Tum).
The resul t antarfieezdepkndihg osposid i indvast addaed ide Sand ided3fg and
the coloration thereof was observed with the passage of tinme. The results
show t hat, aREXhpbesgdnen B zadl oHawiereref at henkreézamdunedo?25the

conposi tion can be prevented by using sucrose with -29 hydr ophobi ¢ am no
aci d havi ng TPFSRROPE Hsehdex B W8 & dro |4 ger- % Bianpices IR sesA 2Xane
manner | EN-~3 bul k instead of to 18 freeze-dried conposition was obtained
in the as i MExan? &0 MF 1 A eit Phhahfae 23 hiwtofd 61 B0 ort (3t idear : 2 x

10~ 1Um) used, 0.25 ml of IFN-a bulk solution (titer: 2 x 10~ 1U/m).
The resul ta\rllfosq r%tez%-%“%iterbe ch‘?pbo%?“ﬁ!?%% '10%§;?PI greyet Brepardiapr ¥8 C, and
t he col oratign o] S erv w th the passage aof tine. The results
show t hat , a%%e%p%?%%n c;etg'feorsa%cic&?r %ae[ FrbS%rdr &z EVHYOSE ‘conmposi ti on

dr opat hy i ndex of 3.

sn be prevented by usdg}gcresntltgrﬁft&g W, PRI LG &1 0; 301 4 pavi pg a

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 amino acid can be contained generally about
0.1 wt.% to about 70 wt.%, preferably about 0.25 wt.% to
about 60 wt.%, more preferably about 0.5 wt.% to about 50
15 wt.%, and even more preferably about 1 wt.$%$ to about 50

wt.

oe

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



Exanples 19 to 21 A freeze-dried conposition was obtained in the sane
rmannet as in Exanples 1 to 3 except that 0.25 m of 20 IFN-'y bul k solution
(titer: 2 x 10" U m) was used instead of 0.25 m of IFN-a bul k sol ution
(titer: 2 x 10~ LU M) . The resultant freeze-dried conposition was all owed
to stand at 70 C, and the coloration thereof was observed with the passage
of tinme. The results show that, as 25 Exanples 1 to 3, coloration of the
freeze-dried -30 conposition can be prevented by using sucrose with

hydr ophobi ¢ ami no aci d having a hydropatly+ i ndex of 3.8 or larger. 5
Exanples 22 to 24 A freeze-dried conposition was obtained in the sane
manner as | ndanples e tindéntexaeErd hatadll 25 ndlwale Idep Sitdilorsol uti on
(titer: 2 x 10~ U m) was used instead of 0.25 m of IFN-a bul k sol ution
(titer: 2 x da@ataining m )phateacekedicmlly reedzered rred edo@resius on was
allowed to stand at 70 C, and the coloration thereof was observed with the
passage of t$WeStamee ras@n SSHVe tingredieiiteanpl es 10 to 12, coloration of
the freeze-dried conposition can be prevented by using sucrose with 15

hydr ophobi ¢ ani no aci dCfRA g &hyldmbigRtHPN RdeX e PRagrgrolagdsal lgxanl es
25 to 27 _A freeze-dried conposition was obtained in the 28 sane nner as
‘n ExampPes ASt5'% RACANITRRND DPHARGRECR REOBOPE PR BAR 351 T BN

(titer: 2 x 10~ .U m S_us instead .of Q.25 m_ of 1ENa.bul k solution
(titer: 2 x 0= ‘?}fﬁ?ﬁ‘ 9% l?aggld tan ec'igLrleVeez & %eel scé’r?pgsﬁpt |lglrtjleswas al | owed

to stand at ﬁﬂq%tm 1 ON ther S e | t he

passage of tlg%le&%' e resu f%%}%avéét))h'ap ?gaﬁggfg’ggh%g% ggglg?%,g_s’
loration oferhd\eldp &7 St RS LMo S| Hb1GRIMRE BIIQWRINIRE M a4Sigd
crose with hydrophobi c am no acid having a hydropathy indéx of 3.8 or

larger. 5 Expdgt®ss 24hd 0L BEk Aidaerss drdmd wemlopdliy@rprasieebt(@ixned in the
sanme manner as in Exanples 10 to 12 except that 0.25 m of erithropoietin

bul k sohpti ofhfdit&Fon-a,108 | Uy ) wes. 10 uskehomsdepskof 0.25 nl of
| FN-a bul k solution (titer: 2 x 10~ 11U m ). The resultant freeze-dried
conposi ti on pwkypepoidss t (et andatletki@s-dnd ,hé,cdl,05at i6on 7t,h@reof was
etc.), hematinic polypeptides (ex. erythropoietin,
granulocyte colony stimulating factor, macrophage-colony
stimulating factor and granulocyte-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 above proteins and peptides include those
20 existing in nature, produced by recombinant DNA techniques
or chemical syntheses.
There is no limitation on the proportion of the
pharmacologically active proteinaceous substance to the

dry composition. The amount of the pharmacologically

25 active proteinaceous substance used varies depending on



observed with the passage of time. The results show that, as Exanples 10 to
12, coloration of the freeze-dried 15 conposition can be prevented by using
sucrose wi th hydrophobi ¢ ami no acid having a hydropathy index of 3.8 or

| arger. Exanples 31 to 33 20 One vial (1 m capacity) of mxture solution
was prepared in such a manner that it conprised 0.25 m of IFN-a bul k
solution (titer: 2 x 10~ 11U mM), 40 ng of sucrose, and 5 ng each of two

ki nds of am no acid (glycine + isoleucine (Exanple 31), glycine + valine
(Exanpl e 32), 25 or glycine + |eucine (Bgnple 33)). A suitable anmount of
-32 distilled water for injection was added to dissolve them Thereafter;
freeze-dryi nthevas rondlided; ddy 1 RAFE:, TRINRY i alﬁgﬁ to 12
obtaining a freeze-dried cglnép({)asi Pfoon. The resuﬁ]?i}nté]%r erz%-gﬁ étgxe

conposi ti on s@cdntdtawws tthered¥d st G@nEralle axtenbref t5ohopat{engof the
freeze-dried conposition was observed with the passage of tinme. For '
conpari son, itrhesdmestcamss dbrlOtledvt /& tthe 1BME: .rgnner sasndTeyddeaned above
except that 5 ng of glycine alone (Conparative Exanple 7) was used as the
am no aci d. OLO0MHe wiesults IdF wthed Exanparse areseCorfpdtdt iwte s&xxanplee are
shown in _Table 6. Table 6 Preparati onHP-Col orati onl NDEX(70

C) of Ami n8Aci e laRek Kife Q2 BeEfA 5301 IWiN-a te Sustto$esd mBr 10 0glwtcisne

+i sol euci ne32, I FN-a + sucrose4.2---+ glycine +valine33. IFN-a +

sucr ose3. 8- 2% 1§ Gk MRRSH@hp. 7. | FN-a + sucrose- 0. 4- +++Exanpl e+

gl ycine 15 -33 Eval I .5 ++ +++ rati.on of coloration: No cqloration was

observed Slight col or atiof WaSOBRSS @S ity ¥hdshothei dRtiascdrsdnged Mich

B oL S T S B BB 5o D e ©
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 pharmacologically
active proteinaceous substance(s) prior to the preparation
" of (i.e., before drying) the dry composition (dried
product) or mixed into a solution 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



10 coloration with the passage of tinme. However, coloration of the
freeze-dried conposition can significantly prevented by using hydrophobic
am no acid having a hydropathy index of 3.8 or larger in addition to
sucrose and glycin. 15 I NDUSTRI AL APPLI CABI LI TY The anti-col oring 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
saccharide and am no acid. Such an anticoloring agent is specifically
useful for preventing the coloration o~18-dry conposition conprising a
saccharide and a pharnmacol ogically active proteinaceous substance. From
anot her poi ndbaft W.ew5 Whe sambl abouer b0gwagent mbse2prakevabsgf dboag a
stabilizer for a dry conposition -34 containing a saccharide and a

phar macol ogi®dl 14t et ehput dhatedus angb stvanc o rEherefferablivhabomient i on
can provide dry conpositions containing a pharmacol ogically active

pr ot ei naceous WuistEhaPaHd Hth wint%- col oring agent 5 or a stabilizer, i.e.,
dry conpositions containing a pharnacol ogically active protei naceous
substance to which a A&KRTEEtard AYSZRPREPAE amdRe 3Gd€d, Pohi tH0 exhi bits

excellent stability by significantl reventing.the col oration and | owered
a)ét i Vi tygobfér’{):e?lj t%%‘-ﬂgc Ipﬁi#sssfgcé:%pl@f%vst icﬁlt:?.t%lne-d?,%nc(l%ﬂlel\/lgri’. An

anti-col oring_agent, cqonpri sing .a -hydrophabi,c.apmi cid. a n_essent. al
i ngredi ent sf%)ln%pgﬁr)silytlpornevlesntqenrg]!erc‘—"oj1Il r gt%l%gg gf‘ laglagg %%n‘ﬁ%%‘???o%ocstﬁ?% ning a
5 saccharid ok (e i rding to. clai ein the
hydr ophobi pezé)nqzr‘?oall;% ﬂ%ﬁ?rﬁ{/d?%pap ?%tbil%g%%ogft g)o't2 nggg t arﬁ]e‘gﬁ.&% 0 3. The
ti-col oring ageiit WEFHM iy Glaaight], apehRire faydiaphalicatan no
id has a hydropathy index of not |é€ss than 3.8. 15 4. The anti-col oring
agent accor ¢idwt ey GleigAtl, t MRt 1tote panadisoplyokied gafi.no acid has a

hydr opathy index in the range of from3.8 to 4.5. 5. The anti-coloring
agent atoording to cl @ha LnvZhtdloer eienat-be hydaopbdbhod AcT norewdrtkirsg at
| east one nenber selected fromthe group consisting of valine, |eucine,
i sol euci ne aud qfemydrala@hidey @mplsE tdrins- condeiimg nggentsaachbardideg to claim
1, 25 wherein the hydrophobic amno acid content is in the range
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
‘. amino 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 amino acid and saccharide is used.



-36 of 0.1 part by weight to 200 parts by wei ght per 100 parts by wei ght of
saccharide contained in the dry conposition. 7. The anti-col oring agent
according to claiml1l, 5 wherein the saccharide is at |east one nenber
selected fromthe group consisting of reducing sugars, sucrose, trehal ose,
manni tol and dextran 40. 8. The anti-coloring agent according to claima1,
10 wherein the hydrophobic amno acid is used in such a manner that its
concentration becones in the range of from0.1 w.o0 to 70 wt.% per 100 wt.%
of the total weight of the dry conpositigr. 15 9. The anti-col ori ng agent
according to claim1l1, wherein the dry conposition is a freeze-dried
conposi tion conpri si nFhe phacmeddedis¢allsydadhi taepiaentaeaods sdlst ance
as an active ingredient. 20 10. The anti-coloring agent according to claim
1, wherein thanigied radolmegi daldlydec tihos epoeneineddgous esiulbst fucetisnat | east
one nmenber selected fromthe group consisting of antiviral polypeptides,
i mmunonodul @%rs {8 Ylsieasnt s i ra i h @herimsice usélopge sompes i ti®ons,- 37 11. The
anti-coloring agent according to claim10, wherein the pharnacol ogically
active proté ldubs RIS Ce Y ticerlf €oBwoss tipnsa ceatipda@ ingr apr event i ng
coloratipn of a dr corr.posji]1t¥i on .containing a saccharide conprising adding a
e

hydr ophoBi ¢ PR SR P48 Y VE T SLELNGIFE CUSn SHPFItRGCE -sacchar i de. 10
13. The et Q. prevent.i col oration according to claim12, erein the
hydr ophobi c@%%lgflacgi%% sle%gﬁ’lf rgblé:trﬁ))?ei’n%;‘['S?ehoia?g%%eth% e}?a\.,\{[]%%e. The
met hod f or if1) : tis 1.5 r.di-n .Gl _3i 2, .wherein the
hydrophobicggﬁ¥ﬁgjgggﬁgﬁg§ﬁ§uﬁy FBpgﬁﬁéﬂfgﬁégx%glﬁgﬁ gééslﬁ#hns§9§F 15. The

thod for prRMAEIdNG SOYART 140) ASRNENG 050 hcAldPoh 21 nVRRH ¢RI e
dr ophobi ¢ am no acid
acid and like polysaccharides. These saccharides can be
10 added to the dry compositions singularly or in an
arbitrary combination. Among those, preferable are
sucrose, 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 generally about 10
wt.% to about 90 wt.%, in some cases about 20 wt.% to
about 80 wt.%, 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 about 60 wt.%, more

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



20 has a hydropathy index in the range of from3.8 to 4.5. 16. The net hod
for ptreventing coloration according to claim 12, wherein the hydrophobic
amno acid is at |east one nenber selected fromthe group consisting 25 of
val i ne, |eucine, isoleucine and phenyl al ani ne. -38 17. The nethod for
preventing coloration according to claim 12, wherein the hydrophobic am no
acid is used in such a manner that its concentration becones in 5 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 conpdsi4ion. 18. The nethod for
preventing coloration 10 according to claim 12, wherein the saccharide is
at | east onepnefibeablel sloded I rwtn % heo grleapr chsitstd .ngTak pedpoirtdonugar s,
sucrose, trehal ose, mannitol and dextran 40. 19. The method for preventing
col oration 15f aeydreopnopio ahbhen 4@id vihersdechae dey dropfedbied am rheaci d s
used in such a manner that its concentration becones in the range of from
0.1 wt.o to duoyveompeeition . ccer 1He nastdl bwewghohsf ofheadeharide,
conposi tion. 20 20. The method for preventing coloration according to claim
12, wherein q%ela@lylbéo?mfn%h Pariy By oesiahy it a&mﬁosaocq m ¥ sing a

pharnacologlcal activ r aceo ubsta ce as actlve redi ent.
DS o The HTHIAE | YT EFEREnEY P oA (AT B W%lq thd 4% ol a m

20, wherein the arnacolo ically active rot eQus substance is at
| east one neprr%%?g% ec?lé%lh ’ro‘?ﬁ%h’%o@?o%a 01?95 t| gol{:f

pol ypepti de t henatlnlc 5 polypeptldes
22. The netﬁg%i$%ym%$3%§%€§g%9€ oré?lgﬂ BeC ordlng to claim12, wherein the

armacol ogi cal |y active protei naceous substance is interferon. 10 23. A
y conposition containing a pharmacol ogically active protei naceous
subst ance whereto a sacchari de and aEQg%@qg kobi ¢ am no acid are added as a
stabilizer. 15
10 The present invention will be described below in

more detail with reference to Examples. However, the
scope of the present invention is not 1limited 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-oa bulk solution”; titer:

' 2 x 107 IU0/ml), 1 mg of Tween 80, 5 mg of sucrose, and 5
mg of an amino acid (isoleucine (Example 1), wvaline

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



24. The dry conposition containing a pharnacol ogically active protei naceous
subst ance according to claim23, wherein the hydrophobic am no acid has a
hydr opat hy i ndex of not |ess than 2. 20 25. The dry conposition containing
a pharmacol ogi cally active protei naceous substance according to claim 23,
wherei n the hydrophobi c am no acid has a hydropathy i ndex of not |ess than
3.8. 25 -40 26. The dry conposition containing a pharmacol ogically
active proteinaceous substance according to claim 23, wherein the

hydr ophobi ¢ ami no aci d has a hydropat hyJogidex in the range of from3.8 to
4.5. 5 27. The dry conposition containing a pharmacol ogically active

pr ot ei naceousms ubstance Acers difkgetbe-akabd 23mpMaerebR therYdhophobic
amno acid is at |east one nenber selected fromthe group consisting of 10
valine, |euciing) thel quasisageanst phenyl alaani neheR8 thEherahiah QP OSHHLQN
cont ai ning a pharmacol ogi cally active protei naceous substance according to
claim 23, wagtivittthevadnestminatedrowfthderdyily ophiobhe Mméasui®d® BENEyi S in
the range of fromO0.1 part by weight to 200 parts by weight per |00 parts
by wei ght of2&EEEHar i de Ebat aFNed iastidtar y(1d0poft i Ume co@poFheidny
conposition containing a 20 pharnacol ogi cally active protei naceous

subst ance aé&ﬁ@éﬁﬁf%kychFﬁ¥2§Fe®ﬁ§FQFHlPHe sdt@haFPraearisap, | @égstapne

menber selected fromthe _group consjsting of reduci pg sugars, sucrose,
trehal ose, MY ofCafld é%x?gaﬁ%4dﬂ4§§J§b.?99%p%¥?t%g%p§§ﬁppéﬁ dant@Fning a

, (. -41 pharnmacol ogj cal | ctive proteinaceous substancg according to
clai m 23, maeﬁ%%nr%q%ehxgﬁgé%??ﬁf¥ n GPTPRES §HFopF'r$?mpclean§ho W3S guF<din the
nge of fr .1 9 0 o] I W ..o of t tal weight_of the
y_conposi??%%. %$%ﬁqgﬁ§%gdr§%80ng%§f%ggﬁgééntainirﬁ?éﬁﬁﬁﬁﬁ?ﬁﬁﬂalog?ﬁally
active prot el VAGRAUS S WHY a1eR1a3¢Y dNGrioC! 8l BLE8. wibi E8niScfed in

freeze-dried conposition. 10 32. The dry conposition contarning a

phar macebogirad | yamét m4anBrOR NASEOLUSH&bsbane ecreEPE dith@tt O CEREFRR3,
wherein the pharmacol ogi cally active protei naceous substance is at |east
one nenber seltgctred diom tdd Qraeidedc eBsS sisiedg (0bmpathvivel Epahypepsj des, 15
i mmunonodul at or pol ypepti des and hematini ¢ pol ypepti des.

The results, including the degree of coloration and the

stability of the IFN-a of the compositions obtained in

Examples and Comparative Examples, are shown in Table 1

15 and Table 2.



33. The dry conposition containing a pharmacol ogically active protei naceous

subst ance according to claim23, wherein the pharnmacol ogically active 20

pr ot ei naceous substance is interferon. 34. Use of a hydrophobic am no acid

for preventing coloration of a dry conposition containing a saccharide. 25
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Evaluation of coloration:

5 - No coloration was observed
t Slight coloration was observed
, + Little coloration was observed
‘ ++ Much coloration was observed
+++ Extreme coloration was observed

10
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Table 2

Preparation Remaining IFN-o
Activity (%)
Week Week Week
0 1 2

Examples |1. IFN-a + sucrose | 100.0 | 71.6 51.8
+ isoleucine
‘ 2. IFN-a + sucrose | 100.0 | 59.2 47.1

+ valine
3. IFN-a + sucrose 100.0 75.6 72.3

+ leucine
Comnp. 1. IFN-a + 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-a improved when wusing 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.
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Examples 4 to 6

In each Example, a mixture was prepared so as to

contain 0.25 ml of an IFN-o bulk solution (titer: 2 x 10’
IU/ml), 1 mg of Tween 80, 5 mg of maltose, and 5 mg of an

5 amino acid (isoleucine (Example 4), valine (Example 5), or
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 1lyophilizer (LYOVAC GT-4: LEYBOLD). The

10 resultant freeze-dried composition was allowed to stand at
70 °cC. 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 coloration, and the test
was conducted in the same manner as mentioned above. The
results of the Examples and Comparative Examples are shown

‘ in Table 3.

20
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Table 3
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~-a + maltose 3.8 - - -
+ leucine
Comp. 3. IFN-a + maltose -0.4 - + + +++
+ glycine
Examples (4. IFN-o + maltose -4.5 - ++ +++
+ arginine
hydrochloride
5 Evaluation of coloration:
- No coloration was observed
t Slight coloration was observed
. + Little coloration was observed
++ Much coloration 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
hydrochloride caused coloration of the freeze-dried

15 composition with the passage of time. Using maltose with
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10%&&" () - PXIhIDr o HAER Tk SeliQP g a hydropathy index of 3.8 or

larger prevented coloration of the freeze-dried

composition.

5 Examples 7 to 9

In each Example, a mixture was prepared so as to

contain 0.25 ml of an IFN-a bulk solution (titer: 2 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 1lyophilizer (LYOVAC GT-4: LEYBOLD). The

resultant freeze-dried composition was allowed to stand at

15 70 °c. The titer of the freeze-dried composition was

observed with the passage of time, and then the remaining

IFN-a activity was estimated by the ratio of the measured

. IFN-a 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-a. The results of the Examples and
Comparative Example are shown in Table 4.

25
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Table 4
Preparation Remaining IFN-o
Activity (%)
Week Week Week
0 1 2
Examples|7. IFN-a + trehalose | 100.0 61.5 58.9
+ isoleucine
8. IFN-a + trehalose | 100.0 61.5 56.9
+ valine
@ 9. IFN-o + trehalose | 100.0 | 72.7 | 63.0
+ leucine
Comp. 6. IFN-a + trehalose | 100.0 | 39.2 28.4
Example
5 As shown in Table 4, the stability of IFN-o

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

compared to the stability 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-a bulk solution (titer: 2 x 10’

IU/ml), 1 mg of Tween 80, 40 mg of sucrose, and 5 mg of an

amino acid (isoleucine (Example 10), valine (Example 11),

15 or leucine (Example 12)) 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 1lyophilizer (LYOVAC GT-4: LEYBOLD). The
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resultant freeze-dried composition was allowed to stand at

70 °cC. 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

5 Example 7) or arginine hydrochloride (Comparative Example
8) was used for evaluating the coloration, and the test

was conducted in the same manner as mentioned above. The

. results of the Examples and Comparative Examples are shown
in Table 5.
10
Table 5
Preparation HP- Coloration
INDEX (70 °cC)
of
Amino
Acid
Week | Week |Week
0 1 2
' Examples |[10. IFN-o + sucrose 4.5 - -
+ isoleucine
11. IFN-a + sucrose 4.2 - - -
+ valine
12. IFN-oa + 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 coloration:
- No coloration was observed
t Slight coloration was observed
+ Little coloration was observed
5 ++ Much coloration was observed
+++ 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 of 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 ml of

IFN-f bulk solution (titer: 2 x 10’

IU/ml) was wused
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, coloration of the freeze-dried

25 composition can be prevented by using sucrose with
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IU/ml). The resultant freeze~dried composition was
10 allowed to stand at 70 °C, and the coloration thereof 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 amino acid having a hydropathy index of 3.8 or

15 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

20 IFN-y bulk solution (titer: 2 x 107 IU/ml) was used instead

of 0.25 ml of IFN-o 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

25 Examples 1 to 3, coloration of the freeze-dried
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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 24

A freeze-dried composition was obtained in the

same manner as in Examples 10 to 12 except that 0.25 ml of

. IFN-f bulk solution (titer: 2 x 10’ IU/ml) was used
instead of 0.25 ml of IFN-a 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 results 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 10’ IU/ml) was
used 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

25 observed with the passage of time. The results show that,
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as Examples 1 to 3, coloration of the freeze-dried
composition can be prevented by wusing 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 107IU/ml) was
used 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 10 to 12, coloration of the freeze-dried

composition can be prevented by using sucrose with

-hydrophobic amino acid having a hydropathy index of 3.8 or

larger.

Examples 31 to 33

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 of two kinds of amino acid (glycine
+ isoleucine (Example 31), glycine + valine (Example 32),

or glycine + leucine (Example 33)). A suitable amount of
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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
alone (Comparative Example 7) was used as the amino acid.

10 The results of the Examples 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 +
isoleucine

32. IFN-a + sucrose 4.2 - - -
+ glycine +
valine

33. IFN-o + sucrose 3.8 - - -
+ glycine +

leucine
Comp. 7. IFN-o + sucrose | -0.4 - + ++
Example + glycine

15
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. As shown in Table 6, the freeze-dried
composition containing sucrose and glycine caused

10 coloration with the passage of time. However, coloration

of the freeze-dried composition can significantly

prevented by using hydrophobic amino acid having a

hydropathy index of 3.8 or larger in addition to sucrose

and glycin.
15
INDUSTRIAL APPLICABILITY
The anti-coloring agent of the invention can
‘ significantly reduce and/or prevent the coloration of a

dry composition with the passage of time caused by the
20 combined use of saccharide and amino acid. Such an anti-
coloring agent 1is 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

25 also wuseful as a stabilizer for a dry composition
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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
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

of time.
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CLAIMS
1. An anti-coloring agent comprising a
hydrophobic amino acid as an essential ingredient suitably
preventing coloration of a dry composition containing a
5 saccharide.
2. The anti-coloring agent according to claim 1,
‘ wherein the hydrophobic amino acid has a hydropathy index
of not less than 2.
10
3. The anti-coloring agent according to claim 1,
wherein the hydrophobic amino acid has a hydropathy index
of not less than 3.8.
15 4. The anti-coloring agent according to claim 1,

wherein the hydrophobic amino acid has a hydropathy index

in the range of from 3.8 to 4.5.

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

isoleucine and phenylalanine.

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

25 wherein the hydrophobic amino acid content is in the range
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of 0.1 part by weight to 200 parts by weight per 100 parts

by weight of saccharide contained in the dry composition.

7. The anti-coloring agent according to claim 1,
wherein the saccharide is at least one member selected
from the group consisting of reducing sugars, sucrose,

trehalose, mannitol and dextran 40.

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

9. The anti-coloring agent according to claim 1,
wherein the dry composition is a freeze-dried composition
comprising a pharmacologically active proteinaceous

substance as an active ingredient.

10. The anti-coloring agent according to claim
1, wherein the pharmacologically active proteinaceous
substance is at least one member selected from the group
consisting of antiviral polypeptides, immunomodulator

polypeptides and hematinic polypeptides.
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11. The anti-coloring agent according to claim
10, wherein the pharmacologically active proteinaceous

substance is interferon.

5 12. A method for preventing coloration of a dry
composition containing a saccharide comprising adding a
hydrophobic amino acid to the dry compositions containing

. a saccharide.

10 13. The method for preventing coloration
according to claim 12, wherein the hydrophobic amino acid

has a hydropathy index of not less than 2.

14. The method for preventing coloration
15 according to claim 12, wherein the hydrophobic amino acid

has a hydropathy index of not less than 3.8.

. 15. The method for preventing coloration
according to claim 12, wherein the hydrophobic amino acid

20 has a hydropathy index in the range of from 3.8 to 4.5.

l6. The method for preventing coloration
according to claim 12, wherein the hydrophobic amino acid
is at least one member selected from the group consisting

25 of valine, leucine, isoleucine and phenylalanine.



h" 1098& ()-(8 h"10%&& ()-(8 h"109%&& ()-3f4fNfnffffa@4/8 /| +109%)& ()-
F(y#lo%%fﬁ f&109%)& ()- s$10%)& ()- " 10%)& ()-8

h" 109&&' ffffgggvU9/D 10% )& ()- nmlO% )& ()-m S&10% ) & () -

ff-104)& ()-10])10]) 10]) - 1099)& ()-99%9%w&g' g(g] AvW9/ DD 109 ) & ()-)?4 D
104)& ()-fD 10%9)& ()-D 1094) & ()-D 109 ) & ()-(9)g69g79899g: g; gbF*D
10%4)& ()-D 1094)& ()-)?4 D 10%4)& ()-D 10%4)& ()-D 1094)& ()-D 10%})&'()-;
g@EgJgKgLgMyuY=*D 10%4)D 10% )& ()-D 10%4)& ()-)?4 D 10%9) & () -

1094) & ()-D 10% ) & ()-MOgQuSgTg] gpguY43.-10%D 109 ) & () - Dlo%)&() )?4 D
104)& ()-D 1099 )& ()-D 109 ) & ()-pgvo{ggggguyY9*D 109 109 )& ()-D

10%4)& ()-)?4 D109 )& ()-D 1094)& ()-D 1094) & () - 9g9gggggf F*D 109D
104)& ()-D 104 )& ()-)?4 D 104 )& ()-D 109 )& ()-D 1094) & ()-999999g9uY9*D
109D 1094 ) & ()-D 10% )& () - ) 77hdD 10N () £6r 1084e ek ihy coloration
1094 ) & ()-999ggggf F*D 10%D 10% )& ()-D 109 )& ()-)?4 D 10%9)& ()-D
10% ) & () - D 994 y&Ri (9 -gygubmiyuYD2 D 480U D& {ydpAidR )& 4ninddadid
104)& ()-D 0%)&( D 109 ) & ()-g99ggghhbB*D 109 1094 )& ()-D

10%94) & ()-) M Dlﬁfﬁ%lgr& gYclD a1 ewnng )thlatlti%‘p) &b(lh;ehhh#hﬂm hbdoMeEd 1H%D
10%4)& ()-D 10%) & ()-) 7?4 DlO@}%}&() D 1094 )& ()-D

10%})&(% D hgRRESh Mg FEBen09D 1 LRauke 1Y) - Pe1abg ) &°()29@4 pprieyghw’ () - D

10%)& ()-D 1 4hehhl 10~&~ $+" 10%-&~&'
$+" 41%)%-5&1& (vselé%&l@%@gﬁ@& ($5¥‘&§31}6¥/£2&L%§ht @ FaevrRride (égrytalned in
10%8& () - Kj | dkkbALO~&~ $ 3" 10%&& ()-t ~3"10%& ()-t @S 10%& @
S 10%&(%) éf@/déé’%) “HRREHO-E K | 1 X E)Alo ~& S @1((33/&& ()- S& 0
9R& ()- "109R& ()- 2"10%&y& ()- |X, &10%&& ()-M
10%&&' () - Mainnnnnn! n) nvU410  10%&k& () - @O0%&& ()-10&10&10& 6 10%&R& () -
10%&& 0@ s10%é&n +Nn7
nFnGanz:G+4>c@ 10%&8&! (S% 8(8)>CY)10(%3& (n)%tshfcd 105%% (5E B %e 73 R5RH ek () -

8>c" 10%&& ()adktording to claim 12, wherein the saccharide is a
yZ10%&&' () - mHnl anKnQ1YnanX<+4>c 10%&>c" 109&&' () 8&>c" 10%&& S 8>c 10%&&(

) - 8>C" 10Y8& dje SREMSO%E&L gt Kerdiii Zedan\ gif i @14&{ ‘I Y0 D& () -
>c"109%&& () -8>c"10%&R& ()-8>c" 10%&& () - 8% K’\ b >c" 109%&&' () - 8bncndnenf ngnrm|
@4>c" 10%8>C AR (JuBrad'el,0%RE NP LB, TR t{o)l- @i de'kxe'ah0UR& () - 8>c" 10%&
& ()-8mnnonpngnrnsn| " D+4>c" 10%&>c" 10%&& () - 8>c" 10%&&' () - 8/ K*-b">c" 109&&' ()
-8>c"10%&& () -8>c" 109&&' () - 8snxnynzn{n| n} n[’>+4>c 10%&>c" 109%&&' () - 8(/ K*-Db" b>
c"10%&& () -8>c" 109&& &3@&8(>c 10%&& () -8(>c"10%&& ()-8} n~nnnnnnh8+4>c" 10% K"
-b">c" 109&& () - 8>C 10 () - e 10069 - g 100 ¢ tigxe " 10988 Yi@nnnnnnn
| L+4>c" ig% K" - >c 10%&&' () -8>c"10%&& ()-8>c" 10%&& ().-8>c" 10%&& () - 8>c" 10%&
& ()-8> 10%&0% Lifieh v rint a0 452 e ik e e ngkab {9 -asira gagigl () - 8>c
" 109&R& () 8>c" 10%&, 8/ KM-b" nnnnnn

+4>c" >¢" 109&& () ?ﬁ‘ ‘ﬁ "@é@@ﬁ(‘}g«\g& 6}5898‘“%%%?‘%}‘?%/’?@C‘P}“%%c“iocy&& (

) - 8nnnnnnn|\ 4> % ) 0%&& ()s8/ 9R&' () -
c" 10%&& ()t nnrglanrﬁ:ng)tgg‘gfz%&%: @0]5&9 @&%éc?(gm ]29\(? lﬁgﬁé‘?) 8>c"
V&&' () - 8>¢ &&4&&,&99@ Oé}ﬁe W&>&n&ﬁé°‘1‘£ljoql%&& () 8/ K™- b" >c 109%&&' () - 8¢c>

c"10%&k& () -8>c"10%&k& () - 8>c" 10%&& () - 8600000
o /[ +4/ KM-b">c" 10%&R& () -8>c" 10%&&' () - 8>c" 10%&R& () -8>c" 10%&&' () -8>c" 10%R& () -

8

ol 0+0, 020. o/ opT+4/ K- [20xc" 10%%% ( )mé%ral 100@RS (prSearet iPRE-4) o Bzl dPYRE ()

-8>c"10%&& () -8>c" 109%&& () - 8/ 00060l oNoPoSopP0+4/ >c" 109&&' () - 8>c" 10%&&' () - 8>

c"10%R& () - SRS (Yo 8=dalVd, ()wE/ ¢irh"iStwXoYocodpesi¥Wion is a

+4/ >c" 10%&R& () -8>c" 10%&& () -8>c" 10%&& () - 8>c" 109&& () - 88/ KM-b"b>c" 10%&& () -

8eof ogohoqo mmvdfclepbw&&mppsstéomoqu)n.m 1@‘V£Eb€;fm8¢¢(l\o<h)ic@l]1@fy&& @)

- 8>c" 10%&& (;%080000000083+4/ >C" 109&& () -8>Cc"10%&k& () -8/ K*-b">c"10%&k&' () -8>c
"109R& () - 8FCHIRP NI LBIFRRIT FHHSIEANIRAS FOVRL TV e8 ARaredientooRs () - 8¢
>c"109%&& () - 8>c” 10%&& ()-8>c"10%& ()-8000000007+4/ >/ KM-b" b>c" 10%&& () - 8>c"

109%&& ()-8(>c 109%&& () - 8(>c" 10%&& ()-8(>c"109%&& () -800004pTp{pa@4/ >/

. Y109 @10% ) & £1094) &
$: 10‘% 8 -c* 10v )8{101031]& 321 g qudﬁ") é%@‘i‘?}%’)%()c‘ﬂoratlm
 10%) & ()-101)101) #10]) Y7109 ) & ()~ 'y3- 10%) &

110%) & () qqqrr9ss|[ vW4/ 5&10%])| & ()- a- 10%)&() &10%$] ) $& ()-8
\&10%) () r&lov& ()-8 f 109 ) & ()-stauuuuuuv| obWs/

1094) & () - 10])10])10]) 6 10%)& ()- @1S 10%)& ()- 7-"10%])~& ()-
&10O ®])s& ()- vv vvv*v+v, vbF*LO 109 )& ()-LO 10% )& ()-LO 109 )& ()-LO
10%)&() LO 10%9)& ()- @10%)& ()-I f 109%9)& ()-,v-v.v/v8vIiv:v~bF*LO
1094) & ()-LO 10%)&() LO 10%4)& ()-LO 10%) & ()- Lo 1094) & ()-LO
104)& ()-)?\ :v;v<v=vBvG/LvV~">*L0 10% ) &0 10% )& ()-LO 109 )& ()-LO
109 ) & () LO 10%)& () LO 10%)& () )’>\ LvM/NvO/Q/SvUv ’\>*LO 10%)&L0

A NAA N\ A NAAA N\ A ~NAAA N A1



3" 10984 & () - {{{{{{{hLvU4LO 1
S1096 1 10984 & ()-"1 10984 & ()-"! 10984 & ()-"! 10984 & ()-"1 10984 & ()-"! 10984 & ()
L {{{xX<vUALO 1

"1 100804 & ()-"1 10984 & ()-"! 10984 & ()-"! 10984 & ()-"!1 1094 & ()-"/K8! {{{[||||\ @
WLo 1
'\'/!100/8/1(&'()-"!100/8/1(&'()-"!100/0/1(&'()-"!10Wd{&'()-/K8!"!10°/8/d{&'()-|||||

||| @UALO 1

"1 10984 & ()-"! 1094 & ()-"! 10984 & () -/ K&39-10984 & ()-"!1 1094 & ()-|||I]]]] Dv
WLo 1

"1 10984 & () -deddPBArey ()td KYITAIMDIBH0E ( Wwher2QWRE &he) - PhaRME&LOYiEhLLYI
2vU4L0 1
'l' E 1\6%;/4 & () -qqtdsre | pIUREdnarebus 008(I&S (Inde | 1BIRQE' (Jedst 10YB4 &néhber
N 1| 2| h8vU4L0 1
} K|8| 3 'l lloL/a/i @le(l)evcterbwqf&om) "theosqBreyp " | KRS (INT' | 10984 &apFiviBpd| 5| 7| 9

| LvU4LO 1
}K|8' "1 10984 @DYPePoRREe (FImenenedRlajer | podypertides 16wy ghepatinggeg & ()
| <| E| YL]| atT4vng
1 I 10984 }J F="110%4& ()-"1 1094 & ()-"!10%4 & ()-/K8!'a|c|d|e|r]|
s|t]|sW vU4L0
1"1 10984 & ()-"!1 10984 & ()-"! 10984 & ()-"! 10984 & ()-/K8! "1 10984 & ()-t|u|v|W X|
\ <vU4L0 . )
| 10084 & () - "1 10984 &) FTS%%&*“?? FRBI PFIOSRERPE) c"}%%&n() 111111 0S3
LO accordin aim 12, wherein the harmacolo
0984 & () - 110%;/45() /K8' 110984 & ()-"1 10984& ()-"1109 4& () [11]]]] DvU
4L0 tive rotelnaceous substance 1s interfer
llO%'lO%Vt(& ()-/K8! ™ 10984 & () -"! 10984 & () -"! 1094 & () 11094 & () -] |

| /vl k8! " |1oo/a/4&() "1 10984 & ()-"! 109 & ()- "1 109K & ()-"! 10984 & () - |Hi
| | pTVU4/ K8! "1 10984 & () - 98! LO9BA & ()-"! 10904 & ()-"! 10984 & ()-"! 10984 & ()-"!
0984 & ()-||111]]pPOVUL3.! 1R%EBIEE ¢dmpbaDLRGR’ CPrtainveg&a()-"! 10984 & ()-"!1
WA ()-/K8!||||}}}sW
VU4 " | 10984 SHArd obagis )1y Ia0994e ppL el DeUBIPRS( FubKBANEEOBEELEY -3
}313(}-}xx8vU4l " llom&(g llOW(&OSC? 110984 & ()-/K8!'"1 10984 & ()-"1 10984 &
() }/}1}4}5@}%}%}@%% 121 FUERRR @cikairs f@imd&a@ﬂllom&'(
I10W4&g)a)b}%} DIE}F} G DvU4/ |10%|10W4&() /K8! "1 10984 & ()-"! 10984 &

| 10904 & ()-G U VIW X} Y} Z) 0?vUA/ "/ K8! " L 10984 & () -" ! 109K & (
) ( P10984 & () - ("' 10984 & ()- ("' 1094 & ()-Z}[}"}_} ra}f}}bll:/ Y 1098 98
& ()- Y 10%{{&() fflo%&() 10( 10( 10(
| 7

10% & ()-"! 10984 & | £&&10% [ & S$S10% &
}f&l%% E&) 0O)-& ’7ff&10((V J“’[‘#go%/%m %538?% ég’ttalflﬁrb% () . QU4/ SF -
10% & f Ji&&L09 102
&glo%([&%%%é&mﬁgq 100/252 - 10% %))ma%ég ()5(?{ %?85}% F accordl oL0%% & () -
0% & () - o [dilab43, wHEIH &He h ‘4% Ca):mrﬁJV%Q%(d&k{a) a@
10% & ()- SL0% & ()- <"10%& ()-[}]| obU4l ff-10% & ()-10(10(10( , 5" 10% & ()-
N{1- 10% & (ydrdipatHisbiridex Jof \nbotl Q% (Ohab@N | [: bU4/  1x&L0%(X& () - S
1} &100K(X& () -5 : &10% & ()-5 GRIOW& ()-S SI0%& ()- SF 104 & ()-*
GHI JO oBWA/ |, 109% & ()-10(10(10( 7"10% & ()- , 1@ 10% & ()- t)y&i0% & ()-
) y&LOUWMVE ()- O] | [:bU4/  \&10% & ()- a&10% & ()- f&10% ()- S10% & ()-
y10% & ()- y - 10% &20).- FERFRXY: umpostEiooygontainive0s & () - m
y(10% & () - Yt e 10%4.& ()- T 109%8€ ()- ) 1 10%(p& () - Xnf obUA
3 10% & () - FoEERerRL %Cﬁoﬂﬁy&a@twﬁ&@r%%aa@?ouﬁyﬁu shapee (§ocording

s ) I A A A L T i B O

[ K>, #1 10% & #l 04 & ) #! 10% & () - $%&, 4561 PhU4/
[ K> #1 10%((%(‘%"‘) fgr&&“(r)@eﬁﬁf Sé(l) %2 )#I 10%§(§)#| 10% & () - 6789<

=>x\ @
| K#! 10% & ()-#1 10% & ()-#! 10% & ()-#! 10% & ()-##! 10% & ()-/ K> >?@\BHI |\ @U4
/

| K#! 109 & () - #! 109% & () - #! 10% & () - #! 10% & () - #/ K>! #!1 10% & () -1 JKLMNS| ~ @U4
/

| K#! 109% & () - #1 10% & () - #1 10% & () -/ K>! #1 10% & () - #! 10% & () - STUWKY| * DoU4/
| K#! 1094 & () -#! 109 & () -/ K>! #1 1094 & () - #! 109% & ()-#! 10% & () - YZ_di j kT8bU4/

[ # 109% & () -/ K> #1 109% & () - #! 109% & () - #! 10% & () - #! 10% & () - k| mogst h8bU4/

1 K> #1 109% & () -#! 109% & () - #! 109% & () - #! 109% & ()-#! 109% & () -t} dDoU4/

/1 K>#! 10% & () -#! 109 & ()-#! 109% & ()-#! 10% & () - #! 10% & ()-# 10% & () - x\ @U
Al 11 K# 10% & ()-#! 109% & ()-#! 109% & () - #! 10% & () - #! 10% & () - #/ K>! x\ @4/



& ()- ix3 10%& ()- @O0%& ()-10(10(10(( |7 109%& ()-B8|[:vU4/ 5
(‘&10% (| & ()- S&m 109% & ()- s$10% & ()- WB&I0% & ()- aS&10% & ()-( *|3
10%;(q& ()- 8SovU4/ F '10%(<& ()- F '10% & ()- f,10% & ()-10(10(10(
(&10% & ()-( 5x (&L0% (| & ()-OCQvU4/ 10% & ()- @10% & ()- F MLO% & () -

@ 10% & ()-10(10(10(( )Y10% & ()-mQTR/ [:vU4/ @"10% & ()- )YL0% & ()-m
75$"10%-(~& ()- y 10% & ()-m 10% & ()-( s&L0% & ()- nRYvU4/ F910% & ()- vl
109% & ()- y-10% & ()-10(10(10( @5"10% & ()-( y/' 109% & ()-4XY|[:vUd/ |

1 10% & ()- Z10% & ()-m fZ10% & ()- f10%4&%()- s- 10%& ()-( | 10%& ()-
5J~|[:vU4/ Sy&10% & ()- $"10% & ()- S 10%& ()- f10%& ()- S @10%& ()-(

L10% & () - Al obU4/ 10%# ()THO( % & ()- -F 10% & ()-
5Y§" 1(()2%4(&'() KBo|f2§6b(u4l;H@o°ﬂé%&jl%f/“ d&'lt%)%ﬂ 10%%% S (1" 10% & () -

" 10% & DL &S 11y @QdOHe dootl Moﬁ"%ﬁ%&ﬁk
v@ 1o§/(( &'(%) P kally ()/«s E‘(Yf' 10% & () -5 @&?0%? i‘c‘(:‘)’r%r&iq[ v

1" &10% (X&' (Yo SCIRAOR B, (Whér & 1 &1 QxS D% o - N4 & () - (-
"10% & ()-3 vU4/ SS 10% & ()- y-10% & ()- @0% & ()- 10(10(10( 6 10?&&.() (
JIx-"109% & ()hydropatdy in@ed0bq &K9 -randdoqR’ {yom LA (4).-5.R#10%4 & () -
910@&&f(%-( T10% & ()-|[:vU4  @L1S 10% & () -
27. The dry composition containing a
pharmacologically active proteinaceous substance according
. to claim 23, wherein the hydrophobic amino acid is at

least one member selected from the group consisting of

10 valine, leucine, isoleucine and phenylalanine.

28. The dry composition containing a
pharmacologically active proteinaceous substance according
to claim 23, 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.

29. The dry composition containing a

20 pharmacologically active proteinaceous substance according
to claim 23, wherein the saccharide is at least one member
selected from the group consisting of reducing sugars,

sucrose, trehalose, mannitol and dextran 40.

25 30. The dry composition containing a
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. to claim 23, which is a freeze-dried composition.
10 32. The dry composition containing a

pharmacologically active proteinaceous substance according
to claim 23, wherein the pharmacologically active
proteinaceous substance 1s at least one member selected
from the group consisting of antiviral polypeptides,

15 immunomodulator polypeptides and hematinic polypeptides.

33. The dry composition containing a
‘ pharmacologically active proteinaceous substance according
to claim 23, wherein the pharmacologically active

20 proteinaceous substance is interferon.

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

25



