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and homologous to a natural product originally isclated from thymosin

10 fraction 5 of calf thymus. Its biological effects include
augmentation of T lymphocyte functions and include modulation of
interleukin-2 (IL-2), stimulation of interferon-y production,
induction of T lymphocytes and NK cell activity, and stimulation
of thymopoiesis. Thymosin alpha 1 also has been shown to up-

15 regulate MHC Class I expression.

There remains a need in the art for improved compositions

containing TAl and related peptides.

SUMMARY OF THE INVENTION

A pharmaceutical composition in accordance with the

20 present invention comprises a physiologically active conjugate
comprising a Thymosin alpha 1 (TAl) peptide conjugated to a
material which increases half-1life of the TAl peptide in serum of
a patient when said conjugate is administered to a patient. The
material may be a substantially non-antigenic polymer. According

25 to a method of the invention, a substantially non-antigenic
polymer is conjugated to a TAl peptide. Compositicns in
accordance with the present invention are administered to

patients in need of immune stimulation.



reconbi nant TAl having the ami no acid sequence of naturally 5 occurring
TALl, am no acid sequences substantially simlar thereto, or an abbreviated
sequence Wworoaios2ezr eof , and their biologically active analPecggishasiony
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substantially non- antlgenlc polymer. Suitable polymers will have
a molecular weight within a range of about 200-300,000,

20 preferably within a range of about 1,000-100,000, more preferably
within a range of about 5,000-35,000, and most preferably within
a range of about 10,000-30,000, with a molecular weight of about
20,000 being particularly preferred.

The polymeric substances included are also preferably

25 water-soluble at room temperature. A non-limiting list of such
polymers include polyalkylene oxide homopolymers such as
rolyethylene glycol (PEG) or polypropylene glycols,
polyoxyethylenated polyols, copolymers thereof and block
copolymers thereof, provided that the water solubility of the

30 block copolymers is maintained. Among the substantially non-
antigenic polymers, mono-activated, alkyl-terminated polyalkylene
oxides (PAOQ’s), such as monomethyl-terminated polyethylene
glycols (mPEG’s) are contemplated. In addition to mPEG, C;.4
alkyl-terminated polymers may also be useful.

35 As an alternative to PAO-based polymers, effectively non-
antigenic materials such as dextran, polyvinyl pyrrolidones,

polyacrylamides, polyvinyl alcohols, carbohydrate-based polymers
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2 WD 03/037272 PCT/ US02/ 35094 and the |like can be used. Those of ordinary
skill inthe art w1l realize that the foregoing list is nerely

il lustratwoe3asmt72t hat all polynmer materials having the qealriusozssogescri bed
herein are contenpl ated. For purposes of the present invention, 5
"effectively non-antigenic" neans all materials understood in the art as
bei ng nontoxic and not eliciting an appreciable imrunogenic response in
manmal s. Thenpotlysrdri kaagaibéestupad ghtTholai of irddnanehed.1l Pol §et lRyltene
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I nternat i onal ff?&‘@ﬂdeﬁ?t h&rﬂal}l(hgmganééggoal1a|m|at9§1éMH %Qdéf@tdd%?%p%@t ed
herein 15 by reference. Thynmosin alpha 1 has five separate possible sites

for anino grélip?edifingateoP*df %n%d}%}:nﬁfllmatﬁd‘gpéflyﬁ"’%‘?r(eéf)laééﬁ be conj ugated
at one or aiphufiéddrtiy ﬁés;mrtseslnAmmradlsng to one enbodi ment, 20,000

nol ecul ar wei ght PEG i t rm qof TAl to forma
PEG TAI. Thi s can "EI% #3 g‘@%} e gg éggﬁﬁs%atlgle? eargd;%t hesis of TAl on
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appropri@te side mhapplpiet echi e @roupatedfierheonl elptsyatihesing of the
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| eavi ng the erm nus am no
20, 000 nol e@aPhidsfeiaght A PEGOSFHe1 | b - cﬁﬁt?ﬂtp#“@tsec‘h]\ﬂ@ 3éFou‘bs76t6héﬁ6are

renmoved to fa0bny sse®onpUgat, 651|4naﬁ@0@r1dance4 Widshwet i $s @@boclhmniat%néhe
i nventi on. 90{{]{)05' t.i ons i a%gz cea\fﬁth the gresent |nvent| on, ma

utilized to trPeht®paLi entsol A ne P it At SR P ST Reh %Jtl ents
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infected wi tthrHapald bisuB &rnghegaidr; % & pdivilds, khd RALKEALS), BhChe The

met hod InvoL%%?uéglgdnggtggél1 fhrallty of sites. According to one
enbodiment, 20,000 molecular weight PEG is conjugated to the N-
terminal end of TAl to form a PEG-TAl. This can be formed by

20 solid phase peptide synthesis of TAl on insoluble polymeric
support beads, as is known in the art, with appropriate side
chain protective groups. After complete synthesis of the TAl
peptide on the beads, the protected TAl is cleaved from the beads
leaving the N-terminus with a free amino group, which is reacted

25 with 20,000 molecular weight PEG. The side chain protective
groups then are remcved to form a conjugate in accordance with
this embodiment of the invention.

Compositions in accordance with the present invention may
be utilized to treat patients in need of immune stimulation.

30 Such patients may include cancer patients, hepatitis patients
including patients infected with Hepatitis B or Hepatitis C
virus, HIV patients, etc. The method invclves administering to a
patient an immune stimulated-effective amount of a
physiologically active conjugate in accordance with the present

35 invention.

The isolation, characterization and use of TAl peptides

is described, for example, in U.S. Patent No. 4,079,127, U.S.
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patient an inmmune stinul ated-effective amount of a physiologically active
conjugate in accordance with the present 35 invention. The isolation,

char act erwpaiosn7and use of TAl peptides is described, f@®cTasanpioes in

U S. Patent No. 4,079,127, U.S. 3 WD 03/037272 PCT/US02/ 35094 Patent No.
4,353,821, U S. Patent No. 4,148,788 and U. S. Patent No. 4,116,951. | nmune
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anount s §redéEeQO§sa%§hV\£% Gl hpekyded ghﬁeﬂ&xt'r%% pe%ﬂ&%r&@d%ﬁ%@”éfw thin
a range of about Preferre de the TAl pept| de in
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present in a  pharmaceut { cal Iy "accept a carrier, such as water for
i nj ection, §§H“hjeaqlﬁgpﬁ§§?“(ﬂl€f@| BUQEHEeAER st G19S208% WAt ARCLUFife ShRasma
hal f-1ife offasubsitiapeonsdry ambpretwidhiAlai sangenby #baitt 021howrns.. However,

ConJUQatlonPQ% é&ﬁ%& ?és ﬁ%cT@ée ég% @EPtﬂégildelasnar%%nﬁgﬁvﬁféﬁ &h?%

present invenfion su i nCreases
peptide. Th&2pae et |aBﬁUT— sl"fEUFﬂtlherTfiq labisve afi%ﬂd’gﬁs" thel 981 Po ngie éRanpl es

whi ch are n@%ptfﬂ@fﬁﬂ@geﬁ@ e thentdigegi t EXaMIng ho2ScHRate iRt &4 Rhected with
5-fl uor our aci Hyn( CU}] 5 atec#‘j%ﬁer fmune suppression, then were treated with
an inj ectl ofi* ri Th a C(200 ug/ kg) or pegyl ated thynosin al pha 1

In preferred embodiments, the TAl peptide is present in a
pharmaceutically acceptable liquid carrier, such as water for
injection, saline in physiologic concentrations, or similar.

The plasma half-life of subcutaneously injected TAl 1is
only about 2 hours. However, conjugation of a polymer to a TAl

20 peptide in accordance with the present invention substantially
increases the plasma half-life of the peptide.

The invention is further illustrated by the following
examples which are not intended to be limiting. '

Example 1
25 Rats were injected with 5-fluorouracil (5-FU) to cause
immune suppression, then were treated with an injection of
thymosin alpha 1 (200 ug/kg) or pegylated thymosin alpha 1
(20,000 MW PEG-Thymosin alpha 1) (the equivalent on a molar basis
of 200 ug/kg of thymosin molecules) to determine the effect on
30 immune parameters. It was found that: (1) the return of NK
activity (after depression by 5-FU) was greater in animals
injected with PEG-Thymosin alpha 1 than with Thymosin alpha 1,
and (2) the return of activated T cells, CD25+, was greater for
animals injected with PEG-Thymosin alpha 1 than with Thymosin
35 alpha 1.
In the following examples, which are not intended to be

limiting, a continuous infusion of TAl was evaluated in a cancer
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(20,000 MW PEG Thynosi n al pha 1) (the equivalent on a nolar basis of 200
ug/ kg of thynosin nolecules) to determne the effect on 30 inmune

par anmet erwo oBi31zas found that: (1) the return of NK acti wiCmuspzasioes
depression by 5-FU) was greater in aninmals injected with PEG Thynosin
alpha 1 than with Thynosin al pha 1, and (2) the return of activated T
cells, CD25+, was greater for animals injected wth PEG Thynosin al pha 1
than with Thyepain mog6l avighathe tse tife sfiotleailygiexbarpledsosmhiiich are not

i ntended to,Rg;ipldd¥,t WAGeh ¥eG9HEE NHIGUSIsi B USIQRs0En T A JVas ey addsated in a
cancer 4 03/0 7272 PCT/.US02 3 094 therap del with the use of
surgical |y PApfant®ed B&HOtIY n ﬁ’ ggi i VRrCePFRGi M a const ant

flow rate feonpbregidys., Rat gheer eregatxﬁeinWStmlmregmeacwﬂ inFubEe) 120 Gadses

i mune §Up@5€§§' Qe ARG f&%”whi@@t&ech%éﬁhﬂ %If%@}eéi—ﬂf '@fcé@ﬁ&n'EAl 8 days 5
| ater (the nadir of white cell count after U%(P Treatrrent nEPR 8 rats
g

each, were: J9E8MT 01 FATHISATIPSWHFT h SOAIFFRk) ‘mll m%s”@t‘f’Aiaj(Hleﬁ sc
injection; enpéyrai nopamps)kg bbghhjeseofAlendt3. hinfplbgsse higlectisenTAeNpt y

i ni punps) ; @n s d i
| mune par aﬁgtgr@% & eﬂj %Itg§§n neyé t&gase nggaéﬁ‘g{ gagq gsﬂya tgrfggg@
treatment (d&y 43 -of mgTﬁg_ ltq—félgﬁﬁekmf )mlnéﬁam%_sf S0 Ig}pun\r)e PRZaNgDeTRNETE7 days

after TAl tjreeaztmreaﬁ aExampliend ddi weekysl g teat sy Fyvei ghitngn25Qiay 300f g,
recei ved 10Q,, % Iégt)s fI Jdorouragils (s F@Q f% |£rpudé sggfr]iesﬁ\l jon. 8 days

after 5-FU tre wer e randor’ﬂ assi’g ne o he fol | ow ng
groups (n= 8¥¥emﬂnrtol (sal ine in mni purrp) Low dose TAl, injected s.c. at
0.2 ng/Kg (Wi th enpty 20 m ni punps) gilughiglose TAL, injected s.c. at 3.5

ng/Kg (mnth enpty 1rnngP WEP%ats, weighing 250 - 300 g, received 100
15 mg/kg 5-fluorouracil (5-FU) for immune suppression.
8 days after 5-FU treatment, rats were randomly assigned

to one of the fcllowing groups (n=8):

Control (saline in minipump)
Low dose TAl, injected s.c. at 0.2 mg/Kg (with empty

20 minipumps)
High dose TAl, injected s.c. at 3.5 mg/Kg (with empty
minipumps)
Continuous infusion TAl, provided by minipump at 3.5 mg/Kg/5
days

25 Immune parameters were determined at baseline and 8 days
after 5-FU treatment (day 1 of TAl treatment), and also at 5, 12,
20, and 27 days after TAl treatment.
The evaluations included NK activity (LDH released from YAC-
1 cells after 4h exposure to PBMC), total léukocyte number
30 {judged by physical cytofluorimetric parameters, after verifying
the specificity by monoclonal antibody), total lymphocyte number
(CD3+ by flow cytometry), and activated lymphocytes (CD25+CD3+ by
flow cytometry).
NK activity was 42 * 5 % at baseline and was depressed to 9

35 + 2 % after 5-FU. Low dose TAl treatment lead to a significant
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Conti nuous infusion TAl, provided by mnipunp at 3.5 ng/Kg/5 days 25

| mmune paraneters were determ ned at baseline and 8 days after 5-FU

t r eat mentwpdap37nf TAl treatnment), and also at 5, 12, 2@cTarsd2/25094days
after TAl treatnent. The evaluations included NK activity (LDH rel eased
fromYAC 1 cells after 4h exposure to PBMC), total |eukocyte nunber 30

(j udged by physical cytofluorinetric paraneters, after verifying the

speci fici tyrlaxéoﬁ@xfw@fonal a@trltvillﬁgda!ﬁtert Quahah/,npzmmytlelgwmbeé TX1CD3+ by fl ow
cytonetry), QD§§ NK
activity was© ie‘%é} E’%g equggéﬁl was de resse2¥ ﬁg&%r%g¥%%?
5-FU. Low de$eTAAl ftqwéa@ﬁvema5| ande tle §O§Pb?utf}iecéﬁﬁpgnﬁ'\m8@3ﬁ0@57@72 to 32

PCT/ US02/ 35@945 rxeeCrQsVl%ryeaoﬁ zl\llfoacmigh Td}bséfiﬁecl%ddayzs + Whilbe dugh dose TAl
achi eved SI ni.fi cant § very 'anPo 5 gn%/ inuou |nf u® f TAI,
however , nARF Y0 288ubt & thEFEEpdrse A y§ SV (vers s 16
2 for hi gh dgselwﬂuesctleﬁusn@ h3d| pwwapdets lrerﬂoé’@tfédeel‘ﬁﬁaﬂlvatﬁcém rol).
Only ani mal g teeated Meth TAL by continuous infusion had a conplete

recovery of NK act| Vi t eline lev Tot al bl oo el | count,
S Gt e i ned by HHApHSH By IO ORaSS HePBbSectT FORE T b BYOT ORI LER s o
2,597 582 ahtedeprEGsereftarentt, wPeht 3, PUL toMisdrmhitgh 2db8e TAE2t aBtment by

injection trendet OWRELSs BB00NE) dNGHERSE Tmcemaﬁlea@np@regetceion
untreated ani mal s, Continuous infusion of TAl, however, provide

statistical IFyeREGFHITMEERE i@ OBBRPHUITE 2P &R 17O 6T BaSHIFPRES FRvel s after
only 5 daysuntbe®ctid watedl d ynmohotcifesis( COB+CR5+f Wel e hwotveec measéeded

si gni fi cant Ly pi’sflc%lfﬂ/r??r}rfﬁ%aﬁ rg]‘}{/g €3mp P £ g'ekgé@ﬁ 10p3e1int0)

however , the fevel's wefe dramatrcal i nCcr ease and 20 days af ter hi gh
dose TAL tre&vfkhtaft2g7on 36 &4adS321 75 cells/nmB vs 166 70 and 212 77
cel | s/ mM®B, respexitiivakyd.lylddhocytes (CD3+CD25+) were not decreased

significantly by 5-FU treatment (from 65 % 21 cells/mm® to 37 %
10), however, the levels were dramatically increased 12 and 20
days after high dose TAl treatment (297 + 136 and 321 % 75
cells/mm® vs 166 = 70 and 212 * 77 cells/mm®, respectively). TAL
20 provided by continucus infusion lead to an even greater increase,
to 422 * 105 and 446 + 73 cells/mm?.
Example 3
10 week old rats, weighing 250 - 300 g, received 100 ug/kg
5-FU for immune suppression.
25 8 days after 5-FU treatment, rats were randomly assigned to

one of the following groups (n=15):

. Control (saline in minipump)
. High dose TAl, injected s.c. at 3.5 mg/Kg (with empty
minipumps)
30 . Continuous infusion TAl, provided by minipump at 3.5

mg/Kg/5 days
Immune parameters were determined at baseline and 8 days
after 5-FU treatment (day 1 of TAl treatment), and also at 5 and
14 days after TA1l treatment.
35 The evaluations included total leukocyte number (judged by

physical cytofluorimetric parameters, after verifying the
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20 provided by continuous infusion |ead to an even greater increase, to
422 105 and 446 73 cells/mB. Exanple 3 10 week old rats, weighing 250 -
300 g, reweimma2100 pg/ kg 5-FU for inmune suppression. 2BCE/usayssosd t er
5-FU treatnent, rats were randomy assigned to one of the follow ng groups
(n=15): Control (saline in mnipunp) H gh dose TAl, injected s.c. at 3.5
ng/ Kg (wth enpty mnipunps) 30 Continuous infusion TAl, provided by

m ni purrp at saeslfm/t&gw days 1 brauna tiabaget eyranues eyttt afbmed, amebagel i ne

and 8 days %?erﬁﬁ':fn%re?at @Bn&gcgé/ythe gt T4l tieal ey ﬁ}rr%:)ho@yn’geqll Bt O

and 14 days a reat he "eval uations uded tot

| eukocyt e nufbBét qu@gédcﬁ¥m@§ﬁyétd%ﬂ“%??éflﬂ%*@ﬁﬁ%?ic“ﬁ%ﬁaﬁ%t%V%’ after
verifying thetbndR 03/ 8372/ BCT i 2/v32094cD2zpecst ie) tl obyc pdeel-onal
antibodyg granul ocytes (flow cytonetry u5|n FI TC anti ra%ﬁ%ranulocyte
HI S-48), t oF&F FyisHocy BEPTATHER l?éféﬁmﬁy Frowae§t bkt Y , *IFSRet per

| ynphocyt es ( CD4rr oy Hb@wmlemhgrreﬁrwa,mpa@tzVﬁta&dwhyrmmmabasx);( CD25+CD3+ by

flowcytonetr 5 and toklne ex r sign.in pIa nd ILEN-y by
X i EX CF% ramat:L

ELI SA) "~ Aftér det'€ri nfng™ 1T °t Rat" 'Il,Rfepr%)c\’/Il1 tonti nuous

i nfusion co@éé?@’@l ano téectotiaﬁj @@Iﬂb@lﬂ dfadenkeedreat i & Veafo @Cft l@*ﬁeq% tot al

nunber of I@@K@@M@Smh&h%e%fimaecreeiﬂob@ cdlet eémf@;;ﬂ&iﬂ%@méyﬂ& efeWhite
bl ood c% was respon the 10 i ncreas G an ear to be

S a
Phe sttt e D Pha et Trr e S S P S ERG: hod by
conti nuous cehtsstitert. aTheIncrﬁrnbéfe©¢ecgrbaznmﬁbagltoefdeS)oxd@@méalswsafter 5-FU

froma4,485 i1e1d6,4.0 2n@49mif320 £ TEHSAMTBRL LM RJAsTéécf@a%léht 8kl B-20

i ncrease to 14, 652 2463 thin das conpared to 9, 18 with
TAL by inj edtPBnT 56 54114 t81 & % HégTA@eaéﬁant wren fat Srectn 822

in an increase to 14,652 % 2 463 within 5 days (compared to 9,924
15 t 3,218 with TAl by injection or 6,954 + 1,519 with no TAl), and
this level was still the highest after 14 days.

Interestingly, there was one animal in this study which was
provided TAl by BOTH injection (of 3.5 mg/Kg) and by continuous
infusion (of another 3.5 mg/Kg). ©Not only was this animal

20 healthy and vigorous, with no obvious adverse events, but the TAl
effects on the immune parameters measured were even greater than
those in the other animals. For granulocytes, this study animal
had a greatly increased level of 19,376 cells/mm® after 5 days,
compared to the mean of 14,652 t 2,463 in the other infused

25 animals.

The number of total lymphocytes (CD3+) was dramatically
decreased by 5-FU treatment (from 10,804 + 1,973 cells/mm® to
1,740 £ 560). Treatment with TAl allowed for a recovery to
baseline levels, which occurred after only 5 days when TAl was

30 provided by continuous infusion but was not seen until 14 days
for injected TA1l,

The animal that had TAl provided by both injection and
infusion had levels of lymphocytes which were not much different
from the other animals (9,765 cells/mm® compared to the mean of

35 9,644 £ 961), but the percentage of these lymphocytes which were
activated was greatly increased (from 428 * 89, or 4% of

lymphocytes, for the animals with TAl by infusion, to 976, or 10%

9



this level was still the highest after 14 days. Interestingly, there was
one animal in this study which was provided TA1L by BOTH injection (of 3.5
ng/ Kg) amaolg/osrnt i nuous i nfusion (of another 3.5 ng/Kg) pPchatSozsdog4 was
this animal 20 healthy and vigorous, with no obvious adverse events, but
the TA1 effects on the i mune paraneters neasured were even greater than
those in the other animals. For granul ocytes, this study animal had a
greatly i ncrogasedpieyeksof fdr9 tBZ6acikldls Wigh afade A5 fayes higbomgpeared to the

mean of 14, q%émtgon"'@%lhélw&h%ymlﬂ?ﬁsﬂdﬁf)Used 25 animals. The nunber of total
| ynphocytes ( dramati cal | decr%?sed by 5-FU treatnment (from

10,904 1,973 ceTI}éqJﬂ?g %Sﬂphfcﬂies FCOFT L disrene Lag (HOFATSSS (ed for a
recovery totrbase¢itneitbvetsl, \Af/ltuam:hf'a,oﬂciclurtrEdOEeElac tcet lontny Bodaydowhen TA was

30 provi ded ,hy C%é&uegﬁriﬁe@tgaepytof%sc@ﬂts SRt créésgwﬁhoﬁer

i njected TAI provid I njection and
i nf usi on had TRRVEPRE Gf tRyRhdEyt B viHi CRYSetl tr‘?Gt eﬁﬁ%ﬁ“&‘ﬁnftf er@ht fromthe

ot her ani malcsntPagbwical tisd mButospared fbo dhemureanted, 3h Oh 644 72961), but
t he percent iC i vat a

i ncreased ( rg%géi(%%%s§OLyfm%% ; %hg%%\?g%erﬁg% %/ﬁ 4 p@ %Ie\% Hﬁ TAL1 by
i nfusi on, t@&r97etiqy fpe%ercqr@r@rspémﬂzHP@?%OZASSBMIW Py pii&eyt es, for
t he ani ml \Mélliheﬂadne-fﬁ&dhﬁhsa shifghcloge toi A¢GIN @Ref Dddeqwedr by renpusi on). T
hel per Iyrrpho (q §D4+) were al so depressed by treatnment with 5-FU,

from5, 411 f §4 o) m’r% to. 1, 710 5 449. These depressed levels of T
cells did not |n%¥f€§%©sé“AW photidedt ¢ didtarehy WitdetTAD eBrou lFentdnyayps of t he

experinent. iByusCaNtiast taMdh lhheewésulnt spseen nophe gr ARiphoeytes, iithwyhi ch
TA1 provi deg b% COI’lttI nuous, i_nf usi qrét upe rior to TAL grovj ded by
injection f&F retOVEy "8 T T RENBET ST TAT HriovF 88a® B e Fﬁe?o 6 delivery

met hod Was sdféctienttheoTretasr mheh®hl ewbkst off T helper Cells Previous
in vitro and in viveo data have demonstrated that TAl increases
the Thl subset of T cells, and in this study the same effect was
seen. Providing TAl by continuous infusion lead to an even
greater increase in the plasma level of the Thl cytokine IL-2

20 than was seen after s.c. injection (42 + 7 pg/ml 14 days after
TAl by continucus infusion, compared to 21 * 16 for injected TAl
and 10 + 16 for control animals).

Treatment by TAl lead to an increase in the Thl cytokine IL-
2, and TAl allows for an increase 1in another Thl cytokine, IFN-

25 vy. Although the levels are low, by 5 days after treatment, s.c.
injected TAl lead to higher plasma levels of IFN-y. By 14 days
after treatment the animals with TAl provided by continuous
infusion had the highest levels (14 * 5 pg/ml compared to 10 % 1
by injection or 8 + 8 for control).

30 The animal which received TAl by both injection and
continuous infusion had even ¢greater levels of both of the Thl
cytokines measured, especially IFN-y, which was 45 pg/ml after
14 days, compared toc 14 t+ 5 pg/ml for the other animals.



cells to baseline. Since TAl provided either by injection or by continuous
infusion lead to an increase in CD4+ T hel per |ynphocytes, it was of

i nterest woodesz2rari ne whether this increase was due to anPCH/ushi/aov4 on t he
Thl or the Th2 subset of T helper cells. Previous in vitro and in vivo
data have denonstrated that TAl increases the Thl subset of T cells, and
in this study the sane effect was seen. Providing TA by continuous
infusion lead to an even greater increase in the plasma | evel of the Thi
cytokine | L+gn@Pud k. was seen after s.c. injection (42 7 pg/nl 14 days
after TAl by continuous infusion, compared to 21 16 for injected TAL and
10 16 for control animals). Treatnent by TAl lead to an increase in the
Thl cytokine IL-+2, andnf&lanalel ofisa famnsaant ncaveasert i TRlanothes p'llh:lrad:ytxaki ne,
| FN- 25 vy. Although e | s e R,

injected TA |ead totoﬁl 8%13%/% :Etg%rac Iceb\\{/yéﬁwoz? lqgégagééB;e/Jh g%s after
treatment the anlnaléﬂﬂP@?ﬂoﬂAFabr%ﬁﬁQ£§é by continuous infusion had the

hi ghest levels (14 5 pg/m conpared to 10 1 by injection or 8 8 for
control). 30 The, ani r d y. d
contlnuous i nf usi on ﬁgg gg%ﬁgérgg'g% lz@%sqg? %%£%§¥h 9#%3% cyt oki nes
measur ed, especi al | y eFERFS %HEWWYZFSSpg?%ﬂWGéFt@F thpargaysiveconpared to
14 5 pg/m for the efhettamnMabsocd MOsBSH OFF2 721 I Jdi5024 85094

CONCLUSI ONS:  Muai ntenance of a constant |evel of TAlL over a plurality of
days in the circulation increases the neasured immunol ogical effects. 5
Thi s dosage regi ren Neaddvenseupespes tvedepozianved, efdre@ttsdomnegyrcdnifbeyt es,

as well as the positiverigfd %(i B PNHEBNQEYA BS(a%8€ M afdLfank Mk BCtt0R-0fs TAl .
No adveﬁe events we3§m?bser n_at doses of TA1 15 tines higher than

ev
usual d in one ani megs &8%%% t%an usual)



10 30 times higher than usual). 9 WD 03/037272 PCT/US02/35094 dCains: 1. A
phar maceuti cal conposition conprising a physiologically active conjugate
conpri si ngoasdbienpsi n al pha 1 (TA1) peptide conjugated t@ca/usat/esooal which
increases half-life of the TAL 5 peptide in serumof a patient when said
conjugate is admnistered to a patient. 2. The conposition of claiml
wherein said material is a substantially non-antigenic polyner. 3. The
conpositioncahigdai m2 wherein said polynmer is PEG 10 4. The conposition
of claim 3 wherein said PEG has a nol ecul ar weight within a range of about
200- 300, 000. 5. The conposition of claim4 wherein said nmolecul ar weight is
about 5, 000135, QDPLAETATHE ICEAPEITRITHLEP IS5 e MY 1 8¢ Gt &cul ar

wei ght is GhbtabeouwondQgfd.cohprIheng anpagnddion aabhel Al (MA2) whestgide sai d

pol ymer is nj t t .1 erm.nal . | I Al_pepti.de. 8. The
conpositionc§$j%#%?ﬁf?omﬁéggfghégf§h$%llﬁg&%%%g gg?imﬁéﬁhéﬁ %ﬁaﬁggnin a
conposi t$ onrPastédaiimeder i AfanP2t 190 ¥BAPridichgorbrjarGatFnadeinistere
substanti al ty Aoga@Rhicgeni ¢ polyner to a Thynosin al pha 1 peptide. 10. The
met hod of claim9 wherein the polyner is conjugated to an N-term nal
portion of the Thynosin alpha 1. 11. The nethod of claim9 wherein the
polymer is REG T8 r2mpdhetipat Adde bfincllaivhe R inhepef madgirdaPEG lfas a

mol ecul ar  webghindinidyranganeh gaébout,n208:300, 000. 10 WO 03/ 037272
PCT/ US02/ 35094 13. The met hod of claim 12 wherein said nol ecul ar weight is

about 5, 000-35,000. 14. The nmethod of claim 13 wherein said nol ecul ar
wei ght is 3. The composition of claim 2 wherein said polymer is PEG.

10 4. The compcsition of claim 3 wherein said PEG has a molecular

welght within a range of about 200-300,000.

5. The composition of claim 4 wherein said molecular weight is
about 5,000-35,000.

6. The composition of claim 5 wherein said molecular weight is

15 about 20, 000.

7. The composition of claim 2 wherein said polymer is

conjugated to an N-terminal portion of the TAl peptide.
8. The composition of claim 1 wherein said TAl is TAl.
9. A method of forming a composition as claimed in claim 2,
20 comprising conjugating a substantially non-antigenic polymer to a

Thymosin alpha 1 peptide.

10, The method of claim 9 wherein the polymer is conjugated to

an N-terminal portion of the Thymosin alpha 1.
11. The method of claim 9 wherein the polymer is PEG.

25 12. The method of claim 9 wherein said PEG has a molecular
welght in a range of about 200-300,000.

10



about 20,000. 5 15. The nethod of claim9 wherein said Thynosin al pha 1
peptide is TAl. 16. A nethod of adm nistering the conposition of claiml1,
conpri si ngotm@atzrng a patient in need of imMmune stinul ati eETAYS02/35094

adm nistering to said patient an inmune stinulating-effective 10 anount of
a pharmaceutical conposition conprising a physiologically active conjugate
conprising a Thynosin alpha 1 (TAl) peptide conjugated to a material which
i ncreases halsf.- | tHe ne@fiod her TALipem ivtherkin seridmmof c@ulpat vehghuien sai d
conjugate i 1 njstece 0 a patient. 15 17. The nethod of claim 16,

wher ei n sai%bﬁggg%ﬁgﬁ)?é’gpééubstantially non- anti geni c polymer. 18. The
nmet hod of claim 16 wherein said polyner is PEG 19. The nethod of claim18
wher ei n sai d4PEGHaneano®l eculain VEinghle¥h tdHid Aol &nge rofeafioutis
200-300,000.al 20 %%jc§?e met hod of claim 19 wherein said nol ecular weight is
about 5, 000°38%800°’ %21 The method of claim 20 wherein said nol ecul ar

wei ght is about 20,000. 22. The nethod of claim17 wherein said polyner is

conj ugat ed 48, 2P, Amelnb&rdA RALiPOS LirRkRc0h dies TAIndept iadgha 28 .pefheqaet hod
of cIa|n116i%h$£F|n the TAl peptide is TAl. 11

16. A method of administering the composition of claim 1,
comprising treating a patient in need of immune stimulation by
administering to said patient an immune stimulating-effective

10 amount of a pharmaceutical compcsition comprising a
physiclogically active conjugate comprising a Thymosin alpha 1
(TAl) peptide conjugated to a material which increases half-life
of the TAl peptide in serum of a patient when said conjugate is

administered to a patient.

15 17. The method of claim 16, wherein said material is a

substantially non-antigenic polymer.
18. The method of claim 16 wherein said polymer is PEG.

19. The method of claim 18 wherein said PEG has a molecular

weight within a range of about 200-300,000.

20 20. The method of claim 19 wherein said molecular weight is
about 5,000-35,000,

21. The method of claim 20 wherein said molecular weight is

about 20,000.

22. The method of claim 17 wherein said polymer is conjugated to

25 an N-terminal portion of the TAl peptide.

23. The method of claim 16 wherein the TAl peptide is TAl.

11



