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Industria y Comercio 
SUPER IN TEND EN C I A 

DIRECCION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 6-98638 

EL EXTRACTO DE LA PRESENTE SOLICITIJD DE PATENTE DE INVENCION 

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 582 DE 

FECHA 30 DE NOVIEMBRE DE 2007 EL TERMINO HABIL SE1ALADO POR LA 

LEY EXPIRA EL 27 DE FEBRERO DE 2008 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicaciOn 
en la gaceta de Propiedad Industrial, deberÆ solicitar y cancelar el examen de 
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con 10 
establecido en el Articulo 44 de la Decision 486/2000. 
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121 lNTR1tATI0Nkl 6P1’I 1C-1,‘Vlo,N T.Il1L,ISIIF’t) 4114OFI1TI-IK P[KNF(OOPF,ltATIORTRI.\IA INC I) 

(19) World Intellectual Property Organization 
InWIM60113i BUMIU 0 

43 International Publication Date (II) International Publication Number 
4 September .99.2003) 

ici 

WO 03/072049 A2 

SD international Patent Cussineotinnv: A61  (741 gcnis: ACKERM IN, Joel a al ’L.aaod Sari 
lbwoscrid And Liow lIP. two Enlx;rcrder.F Cooler, 5(1 

(211 tthernnli000llpptie2tion Nambe,-: SN6YW15954 Floor, CA 91:1 -is:si 1,S1 

(22) leroatol/lTin5 Date: 21 luTrrarylOCiTi(2]1122003) 181i Designated States (or irar4’: Aft AG, AL, AM, AT. At’. 
A/., SA, I/TI. RU, 1665, Fl/.(:A,CIi,CN,lljJTk.Cl!. 

(2S1 F rigLauguage l)E/,DK,i)M. D’I.Eic,Eil/. I/S,l’l,(ii/(iI).GTLGFI, 
M DR III 11.)1! IN Pr it K   Rd RI K.( K! 1 

LK, 1.6, US, iT. LU, LV, WA. MU. MU, MR, MN, MW, 
6) PubI]eolna Language F 1 h NLX, M? NO. N/ GM 611 11 ii RU RU SC 6]) S 

S(T,-SK. SI.: 1.11 IM. ’FN,TR. CU  L/,. IJA. 110. CS. Ii?, 
(30) Priority Data: VC. SN VU ’/A, 1W. 1w 

401359.4(0 21 I ’oborry 2(112. (2 .02.211025 iTS 

(14) Denigna ted Staler (Fogiaaarr(I: AR 119) IxrLooi (FlU. GM. 
1711 AppIcaot(fo 0/1aO "not Is  F"FSKN icr. is 61W M/ SDSt 6/ I! FTC /61 LW 

l’iA BIOSVSTE-MS, INC. I 11,5/1161:12611 (15) Mirkilrr ITurodar poloo( i AM. .6/.. 116, KIt. K?,. MI). RI 1. Ti.VM). 
Sold TO.  M’:rrolain V/ow, CA 94013 (1 TS). ITlSrFi90aa parent f At’. 31:. Id), 1:11. CC C/., SIC UK. 1/i:, 

TdT.190Nk.G13,GR.]TC. IF, FF.1AT,MC,NI,  

1721 Inventors; and SR. TIde OAT’] alooF (RI, IM, CL (2), Cl CM, GA, (TN, 
(711 IareflTors/ApItIicants :"’ �’ .,’,ft): W&lGii. Jacob (10. (1W ’.11 Ml NI’ SN,  

(U.S."US;lO2OlSiCon/no Rol,Ne. 22161. Polo .&lkr, (’IA 
941111’ [15, P -SKI, Michael 105/11.51, loTS Gorerna Rood. I)eclaraDun nader Ruk ’1.17: 
StauIirrd,CA 90J95 f 1:5. 

[C,snr/sar,’dru, rooF P’  W" 

(14) Title: IrCi)iJ(’qON UI i I/AlIT CROW I I Will I V.-FT)’ITI AR 1/NDO’[ llIl,LA] . GROW IlI F:1I( FIT 

Representative photris Representative pt’otorn’cfoglaplls (1005) of noise skin, each photo from a dilieren( aniri.a.1 depicting loltrie size, flair diameter within folicies, and blanktolIicIes I-.-

157) Abstrac:: :\,i,.oi..nil iii:-, !F]eili1’,,,.l:liliiI;;l 
Ftlal:OFFF FIJFF,,_ljl,lICQ,i h:,v12:-ao"aiiLr:r::,s.:l,,’-L 660 43,11C20413 Pt ’1. USTI3!l 15 MG - mierobeads, muds, oils and nastes, ointments, patches, powders, roller sticks, salves, 
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include those described ir US. Pa.,. No. 6,333,057 at CD). 6. lines 6-19. which passage is 

incorporated bv relcienoc herein. Mic-rospheres that are suitable for use WITh the present 

S invention can comprise controlled release microspheres Or niicrobeatl& although capsule-

and disk-shaped devices can also be used. The foregoing micro devices can be comprised 

of biodegradable or hioerodable polymers, examples of which include poly (lactic-co-glycolides) (PLGAs), polyethylene glycols (PEGs), poly. anhydrides and 

polyorthoesters, etc. As release methods are directly related to polymer degradation, the 

10 optimal micro device shape for a given polymer will depend upon its degradation 

mechanism, as will be understood by those- knowledgeable its the relevant art. According to one embodiment, the hair growth inducing compositions of the present invention are provided in a topical moisturizer base that comprises microspheres. According to the methods of the present invention, the VEGi hair growth 

IS inducing medicaments can be administered to a subject utilizing any of a number of 

different methods, examples of which include topical appltcation or by injection. When the compositions of the present invention are desired for subcutaneous administration, they can be provided in solution form for injection by needle. Administration can be via single injection or take place throughout a course of multiple injections. In one 20 embodiment, the compositions of the present invention are provided in sterile form for subcutaneous injection. According

 to a preferred embodiment, the compos1 dons of the present invention arc applied topically. Compositions 25 The present invenhiuli also provides compositions comprising a phatniaceittically or cnsnieccutically acceptable carrier and an effective amount of vascular endothelial growth (’actor (VEGF). VEGF derivatives, VEGF fragments, VEGP receptor agorusts, prodrug forms of the foregoing or salt forms thereof in a non-covalent association consp lox with a pnsitfvely-’eharged backbone having a plurality of attached 30 efficiency groups, the amount being effective for inducing or stimulating new hair growth, Increasing hair growth or preventing hair regression in It mammalian subject. The positively-charged backbone ccrtipn.strs a polymer having attached positively-
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charged branching groups. According to a preferred embodiment, the compositions of the - - 
eiodtrncnti. the side chains can he linear or branched hydrocarbon chains having from 

P[CSCfl1 bivention coniprise VEGF or VFGF recentor agenists in concentrations that are 
one to twenty carbon at e-ins and terrahiatitig at the distal cod (away from thu backbone) ii, 

from about I.Oxi0t M to about L0x104 M preferably from about 1 OxlO.25 to about 

n of.,; group of embodiments, the positivelyharge backbone is a 
5 preferred embodiment of the invention, the inventive VEOF or VEGF receptor agonist 

S polypcptide having mulhplc positively charged side chain groups (e.g., lysine, arginine, 
eonipositions are applied topicade. toe topical 50piC5tiOflS, the concentration of VEOP 

ormdthieo. liomoarginine, and the like). One of skill in the art wit! appreciate that when 
or VEGF receptor agonist is from about 1.OxiO .0 M to about 10.0 M, preferably from 

about .OX l0 M t) about 1.0 M and most preferably from about I .Jx11’8 M to about 
sauna seEm are used in this portion of the wventioo, the side chains can have either the 

0.1 M. The ranges provided above illustrate ranges that are generally applicable across 
or L -form (R or S conEgoralion)at the center of attachment. 

10 the cadre class of active agents. Depending on the agent used, the formulation and 
Alternatively, the backbone can be an analog of a polypeptide such as a 

method of administration, ranges will often be selected by the skilled practitioner fiforn, 
10 peptoid. See, for example. Kessler, Angeo’. Chem- lot. Ed- Engl. 32:543 (1993); 

for esampte, 1.0 x !O° M to about 0 x l0 M, 1.0 x 1002 M to about 1.0 x 1O° M 
Zuckenr,ar.t, at of, Uhemtrauts-Macrornol. Chem. 4:80 (1992); and Simon, ci L, Proc. 

1.0 x  l0°tMtoabout LOx 10M, 1.0 a i0M to about l.ttx LU ° M. l.Ox 10 °M
 

to Nat’!. Acad. Sc!. USA 89:9367(1992). Briefly, a peptoid i.sapolyglycineinwliichthe 

aboutl.OxlOe-0M, lOx 1O..rMta about l.OxlO° M, 1.0 a lO7Mtoabojt l.Ox io- side chain is attached  the backbone citrogen atoms rather than thea-carbon atoms. As 

15 M, and LOxlO4Mto about lOxlO°M-  , . aoo, of. aide r,mains will typically terminate in  positively charged group abvs -’m h 

15 to provide a positively charged backbone component. Synthesis of peptoids is described 
Tue positively-charged backbone is typically a linear chain of atoms, 

in, for example, U-S. Patent No. 5,877,278. As the term is used herein, positively charged 
either with groups in the chain carrying a positive charge at physiological pH, or 

backbones that have a peptoid backbone construction are considered ’non-peptide" as 
groups carrying a positive charge attached to side chains extending from the backbone. 

they are not composed of amino acids having naturally ac-c urring side chains at the 
The linear backbone is a hydrocarbon backbone which is, hi some embodiments, 

ternmted by etoroatoms selected 
from nitrogen ovaan Ldfi  silicon and 20 th a 

a-arboti locations.  

phosphorus. The majority of backbone chain atoms are usually carbon atoms. 

Additionally, the backbone will often be a polymer of repeating units (e.g., amino acids, 

poly(ethylerteoxyl, puly(propvienearnine), and the like). In one group of embodiments, 

the positively-charged backbone is a polvpi-opylerieaniine wherein a number of the amine 

25 nitrogen atoms ate present as alninonitim groups (tctra-snbstitutcd) carrying a positive 

charge. In ancther group of embodiments, the backbone has attached a plurality ofside 

chain moieties that mncl’.mde positively charged groups (e.g., ammonium groups, 

pyriduriiurn groups, pliosphonium groups, .solfoniuia groups, guanidir.ium groups, or 

sin idiniura grOups). The side chain moieties in this group of cmbodi meets can be placed 

30 at spacings along the backbone that are consistent or variable in sepatsuon. Additionally, 

the length of the side cLici can be similar or dissimilar. For cxampic, in one group of 

20 A variety of other backbones can be used employing, for example, steric or 

electenie mimics of polypeptides wherein the abode linkages of the peptide are replaced 

with surrogates such as ester linkages, thioamidcs (-CSNH-), reversed thioawide 

(-NHCS-), awinomethylene (-NHCH:-) or the reversed methvlencamino (-CI 12N] I-) 

groups, keto-methylene (-COCH-) groups, phosphinate (-PO2RCH2-), pimospitonamidate 

25 and phosphonamidate ester (-PC)2RNH-), reverse peptide (-NI-ICO-). trans-alkene 

(-CR PH-), fluoroalkenc (.CF=.-Cf I-). dimethylene (-CH20E-), thiocther  

hydroxyezhylcrie (-CHtOH)CHr-), rnetbyleneoxy (-Ck120-), Ictrazole (CNj), sulfonarnido 

(.S02NII-), methyIcnesu1thramido t-CHRSO2NH-), reversed sulfonamide (-Ni-ISO:-), 

and backbones with rimalonate and/or geem-diarnirmn-a}kyl subunits, for example, as 

30 reviewed by Fletcher, at ii., ((tOOl) Chetn. Rev. 98:763) and detailed by references cited 

12 13 
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therein. Many of the foregoing substitutions result in approximately isosteric polymer 

backbones relative to backbones formed from c-amino acids. 

In each of the backbones provided above, side chair groups can be 

appended that essay a positively charged group. For example, the sulfonamide-linked 

5 backbones (-SO2NH- and �NHSO-) can have side chain groups attached to the nitrogen 

Moms. Similarly, the hydroxyethylene (-CH(OH)CH2-) linkage can bear a side chain 

group attached to the hydroxy substituent. One of skill in the art can readily adapt the 

other linkage chemistries to provide positively charged side chain groups using standard 

synthetic methods. 
10 In a particularly preferred embodiment, the positively charged backbone is 

a polypeptide having branching groups (also referred to as efficiency groups) comprising 

�(g1y)i-(arg),s, HI V-TAT or fragments thereof, in which the subscript oils an integer of 

from 0 to 20, more preferably 0 to 8, still more preferably 2 to 5, and the subscript n2 is 

an odd integer of from about S to about 25, more preferably about 7 to about 17, most 

15 preferably about 7 to about 13. Still further preferred are those embodiments in which She 

HIV-TAT fragment has the formula (gy)5-RGRDDRRQRRR-(gly), or 

(gly)5-YGRKKRRQRRR-(gty) wherein the subscripts p and q are each independently an 

integer of from 0 to 20 and the fragment is attached to the backbone via either the 

C-terminus or the N-terminus of the fragment. Preferred HIV-TAT fragments are those 

20 in which the subscripts p and ci are each independently integers of from 0 to 8, more 

preferably 2 to 5. 

In another particularly preferred embodiment, the backbone portion is a 

polylysine and positively charged branching groups are attached to the lysine side chain 

amino groups. The polylysinc used in this particularly preferred embodiment can be any 

25 of the commercially available pelylysines such as, for example, polylysine having MW> 

70,000, polylysine having MW of 70000 to 150,000, polylysine, having MW 150,000 to 

300,000 and polylysine having MW> 300.000 (available, for example, from Sigma 

Chemical Company, St. Louis, Missouri, USA). ’the appropriate selection of a polylysine 

wili dcpcnd on the remaining components of the eonrposftion and will he sirfficient to 

30 provide an overall net positive charge to the composition and provide a length that is 

preferably from one to four times rise combined length of the negatively charged 

components. Preferred positiveh charged branching groups or efficiency groups T:]olLatc, 

C 
\’() 113/1)721.44 PC rusu3m564 

for example. -glygly.gly..argargarg.arg-arg-arg-arg (.gly3arg7) or FIi’V-TAT. 

Accosding to one embodiment, the degree of saturation of -glyaarg branching groups is 

from about 5 % to about 30% (i.e., from about 5 to about 30 of each 100 lysine residues is 

conjugated to a -giysargs). According to a more preferred embodiment, the degree of 

5 saturation of .glyarg branching groups is from about 10% to about 25%. 

In another embodiment the positively charged backbone is included in a 

multi-component biological transport system, more particularly one such as is described 

in PCT application WO 02/007773 published January 31, 2002, the entire contents of 

which are hereby incorporated herein. That system comprises a non-covalent association 

10 complex that  includes 

a) a positively-charged backbone (as described above); 

b) a VEGF compound; and 

c) at least one member selected fromt 

i) a first negatively-charged backbone having one or more 

15 attached imaging moieties; 

ii) a second negatively-charged backbone having one or more 

attached therapeutic moieties 

iii) at least one member selected from RNA, DNA, ribozymes, 

modified ohgonucleotides and eDNA encoding a selected 

20 tiansgeiie; and 

iv) DNA encoding at least one persistence factor-, 

wherein the association complex carries a net positive charge. 

Compositions according to this invention may comprise only a positively-

char d
ositively.charged

 backbone containing enhanced efficiency groups and a VVGF compound. Such 

25 compositions will generally he in the form of a dry solid such as a powder or the like-

However, the compositions of the invention may also comprise a pharmaceutically or 

cosnieceuticalty acceptable carrier. The term "cosineccutica!" as used herein relates to a 

cosmetic or aesthetic quality, parameter or attribute, etc., as contrasted with a 

pharmaceutical or clinical quality, parameter or ’attribute, respectively. Accordingly, a 

30 cosimeceurical composition is one that can be utilized for purposes of cosnietic or 

aesthetic enhancement. Cosmeceutical purposes are those that are desired and not used 

14 15 
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enzyme scbstratca, enzyme cofactors, enzyme inhibfrors. uganda (partietharly karcens), 

arid the like. Still ether useful substances are those Iabcicd with radioactive specics or 

components. such as mic g]ueoheptonate. 

S targeting agents 

A variety of targeting agents is useful in the cosnpos:tions described 

tierein. iyp/eally, the targeting agents are attached to a negatively-charged DaeKbnne as 

described for the imaging moieties above. The targeting agents can be any element that 

makes it possible to direct the transfer of a nucleic acid, therapeutic agent or another 

tO component of the composition to a particular site. The targeting agent can be an 

extraceliutar targeting agent, which allows, for example, a nucleic acid transfer to be 

directed towards certain types of cells or certain desired tissues (tumor cal liver ver cells, 

hernatopoictie cells, and the like) Such an agent can also be an intracellalar targeting 

agent, allowing a therapeutic agent to be directed towards particular cell compartments 

15 (e.g., mitochondria. OUC1CUS, and the like). 

The targeting agent or agents are preferably linked, covaiently or non-

covalently, to a negatively-charged backbone according to the invention. According to a 

preferred mode of the invention, the targeting agent is covalently attached to an 

oligonucleotide that serves as a aegarively-charged backbone component, preferably via a 

20 linking group. Mc-thcds of attaching targeting agents (as well as other biological agents) 

to nucleic acids are well known to those of skill in the art using, foe example, 

heterobiftmnctional linking groups (see Pierce Chemical Catalog), in one group of 

embodiments, the targeting agent is a fusogenic peptide for pro noting cellular 

transfeetiorm. flrat is to say for favoring the passage of the composition or its various 

25 elements across membranes, or for helping in the egress from cndosomes or for crossing 

the Taxivar menibrajie. The targeting agent can also be a cell receptor ligand for a 

receptor that 15 present at the surface of (lie celltype, such as, for example, a sugar, 

transferrin, insulin or asiaio-oros’omucoid protein. Such a I igar.d may also be one of 

intracellular type., such its a nuclear location signal Oils) sequence which promotes the 

30 accumulation of trasisfected DNA within the nucleus. 

Other targeting agents useful in the context of the invention, -’include sugars, 

peptidcs. hormones, vitamsr.s, cvtokines, oligonucleorides, lipids or sequences or fraoticns 

iO 03 1"2515 - PC rusumS.m’sStet 

derived from these elements and which allow specific binding with their corresponding 

receptors. Preferably, the targeting agents are sugars and/or peptides such as antibodies 

o:- -ainitihody fragments, ceH receptor ligands or fmgments thereof, re 

fragments, and the like. More preferably, the targeting agents are iigands of growth 

5 factor receptors, oteyrokine receptors, or of cell lectin receptors or 0f adhesion protein 

receptors. The taigeting ageilt can also be a sugar which muakes it possible to target 

loethis such as the asialngb’coprote.its receptors, or alternatively an antibody Fab fragment 

which nsakes il possible to target the Fe fragment receptor of imsnunoglobulins. 

10 nucleic acids 

When included in the compositions of the present invention, the nucleic 

acid can be either a deoxyribonucleic acid or  riboniscicic acid, and can comprise 

sequences of natural or artificial origin. More particularly, the nucleic acids used herein 

can include gerlomic DNA, eDNA, mRNA, (RNA, rRNA, hybrid sequences or synthetic 

IS or semi-synthetic sequences. These nucleic acids can be of human, animal, plant, 

bacterial, viral, etc. origin. Additionally, the nucleic acids can be obtained by any 

technique known to those skilled in the art, and in particular by the screening of banks, by 

chemical synthesis or by mixed methods including the chemical or enzymatic 

modification of sequences obtained by the screening of banks. Stilt further, the nucleic 

20 acids can be incorporated into vectors, such as plasmid vectors. 

The deoxyribonucleic acids- used in the present invention can be single- or 

double-stranded. These deoxyribonucleic acids can alan code for therapeutic genes, 

sequences for regulating transcription or replication, antisense sequences, regions for 

binding to other cell components. etc. Suitable therapeutic genes are essentially any gene 

25 which codes fcc a protein product having a therapeutic effect. The protein product thus 

encoded may he a protein, polypeptide, a peptide, or the like. The protein product can, in 

some instances, be homologous with respect to the target cell (that is to say a product 

which is normally expressed in the target cell ’shen the IatLe.r exhibits no pathology). In 

this manner, the use of suitable nucleic acids can increase the expression of a protein, 

30 making ii possible, for example, to overcome an insufficient expression in the cell. 

Alternatively, the present invention provides compositions and methods far the 

expression of a protein which is inactive or weakly active dcc to a noditicatiori, or 

18 19 
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alternatively of overexpressing the protein. The therapeutic gene may thus code for a 

mutant of a cell protein, having increased stability, modified activity. etc. The protein 

product may also be heterologous with respect to the target cell. In this case, an 

expressed pro:eir may, for example, make up or provide an activity which is deficient in 

S the cell, enabling it to combat a pathology or to stimulate an immune response. 

More particularly, nucleic acids useful in the present invention are those 

that code for enzymes, blood derivatives, hormones, lyrnphokines, interleukins, 

interferons, TN?, growth factors, neurotransmitters or their precursors or synthetic 

enzymes, or trophic factors: BDNF, tINT?, NGF, IUF, (I-MF, SFGF, bFGF, VEGF, NT3, 

10 NT5, IIARP/pleiotrophin; the proteins involved in the metabolism of lipids, of 

apolipoprotein-types selected from apolipoproteiris A-I, A-Il, A-IV, B, C-I, C-il, C-Ill, D, 

E, F, 6, H, J and apo(a), metabolic enzymes such as, for example, lipoprotein lipase, 

hepatic lipase, lecithin cholesterol scyltransferase, 7-a-cholesterol hydroxylase, 

phosphatidic acid phosphatase, or lipid transfer proteins such as cholesterol ester transfer 

15 protein and phospholipid transfer protein, a protein for binding HDLs or a receptor 

selected from, for example, Ll)L receptors, chylomicron-remnant receptors and scavenger 

receptors, dystrophin or miriidystrophin, GAX protein, CFTR protein associated with 

mucovisci dosi s, tumor-suppressant genes: p53, Rb, Rap iA. DCC, k-rev; protein factors 

involved in coagulation: factors VII, Viii, IX; or the nucleic acids cars be those genes 

20 involved in DNA repair, suicide genes (thyosidine kinase, cytosine deaminase), genes 

encoding thrombomodulin, a t-antitrypsin, tissue plasminogen activator, superoxide 

dismutase, claslase, matrix rnttaiioproteinase, and the like. 

The therapeuric genes useful in the present invention can also be an 

an ti sense sequence or a gene whose expression in the target cell makes it possible to 

25 control the expressiosi of genes or the transcription of cellular mRNA. Such sequences 

can, for example, be transcrihal in the target cc] into complementary RNA of cellular 

niRis’A and thus block their translation into protein, according to the technique described 

in patent EP 140,308. The antisense sequences also comprise the sequences coding for 

ribozymes which are capable of selectively destroying target RNA (see El’ 321,201). 

30 As indic-ated above, the nucleic acid may also contain one or more genes 

coding for an aatigenic peptide, capable of generating an immune response in humans or 

animals. Is: this particular emocdirnent. the invention thus makes it possible to produce 

20 

is 

WO 11301721140 PCi..! 03!45t64 

either vaccines or insn7unotherapeutic treatments applied to humans or to animals, in 

parteuiar against microorganisms, viruses or cancers. They may in particular be 

antigenic peptides specific for Epstein Barr virus, for F’-IV virus, for hepatitis B virus (see 

PP 185,573), for pseudo-rabies virus or aitcniativeiy specific for rumors (see PP 

5 259,212). 

Preferably, the nucleic acid also comprises sequences that allow the 

expression of the therapeutic gene anoior of the gene coding for the antigenic peptide in 

the desired ccli or organ. These can be sequences that are naturally responsible for 

expression of the gene considered when these sequences are capable of functioning in the 

10 infected cell. The nacleic acids can also be sequences of different origin (responsible for 

the expression of other proteins, or even synthetic proteins). In particular, the nucleic 

acids can contain promoter sequences for eukaryotie or viral genes. For example, the 

promoter sequences can be those derived from the gernome of the cell which it is desired 

to infect. Similarly, the promoter sequences can be derived from the genome of a virus, 

15 e.g., the promoters of genes BIA, ML?, CMV, RSV, etc. In addition, these expression 

sequences may be modified by addition of activation sequences, regulation sequences, 

etc. 

Moreover, the nucleic acid may also contain, in particular upstream of the 

therapeutic gene, a signal sequence which directs the therapeutic product synthesized into 

20 the secretion pathways of the target cell. This signal sequence may be the natural signal 

scouence of the therapeutic product, but it may also be any other functional signal 

sequence, or an artificial signal sequence. 

DNA encoding at least one persistence factor 

25 in some embodiments, the composition will also comprise DNA encoding 

at least one persistence factor. Exemplary of such DNA is the DNA encoding adermoviral 

preterininal protein I (see, Lieber, et al. Nature Biotechnology 15(13):1383-1 387 (1997). 

biological agents 

30 A variety of biological agents, including both therapeutic and cosmeceutie 

agents, are useful in the present invention and are preii ut in an cfidctivc amount that will 

depend on the condition being treated, prophylactically or otherisc, the route of 
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admul iisu-a;ion, the eldcacy of the agent and patietas size and siisceptibiltty to the ramifenizone, priexicaln anti the like: antineaplastic agents such as adrianiycin, 

treatment tTCgiITlefl cyclophosphamide actinomycili, hicomycin, daunonibicin, doxorubicin, epmibin, 

Suitable therapeutic agents dint canoe attached to a negatively charged mitomycim ranamycin, :uethotrexate, lluorourac:i, caubcplatm, carrausfiric (BCNU). 

S analgesic agents, anti-asthmatic agents, antibiotics, antidepressant agents, anti-diabetic S eainptothecin and (Ler:vativcs tiiecOf vbiblastine, vincristinc and the like; anti-! DIV 

aguits, antifungal agents, antiemetics, aiitihyperenaives, ants-impotence agents, arm- agents (e.g., antiprotccivtics); antiviral agents such as arnantadine, mcthisazonc, 

inflammatory agents, antineoplastic agents, aori-HIV agents, antiviral agents, aixioIyIic idoxundine, ctarahirie, acyciovir, fameiclovir, ganciclovir, fosemct, sorivudine, 

agents, contraception agents, fertility agents, antithrombotie agents, prothrcmbotic agan:s. trlfluridine, valacyciovir. eidotbd;. didanosiac, stavudine, zalcitabine, zidovudine, 

hormones, vaccines, hmnunosuppreasivc agents, vitamins and the like. ribavirin, rirnantatinc and the like; anxbjiytic agents such as daitirolene, diazepam and the 

10 Suitable cosmeceutic agents include, for example, epidermal growth factor 10 like; COX-2 inhibitors; contraception agents such as progesiogen and the like; anti-

(EGF), as well as human growth hormone, antioxidants, and hotulinuns roxia (BTX. thrombotic agents suck as GPIlbufLla inhibitors, tissue plasminogen activators. 

More particularly, therapeutic- agOnts useful in the present invention streptokinase, urokinase, heparin and the like; prothrombotic agents such as tliirjmbin, 

include such analgesics as fidoestine, novocaine, bupivacaine, procaine, tetracairse.factors V, Vii. Viii and the like; hormones such as insulin, growth hormone, prolactin, 

benzocaine, cocaine, mepivacaine, etidocaine, proparacair,e roaivacairc, prfiocaine and EGO lepdermai growth factor) and the like; immunosuppressive agents such as 
151 the like; anti-asthmatic agents such as azelastine, ketotifen, traxanox, conicosteroids, 1 5 cyclosporine, azathioprine, mizorohine. FK506, prednisone and the like; angiogenie 

cromolyn, aedocronill, albutero!. bitolterol mesylate, pirbuterol, salmeterol, terbinyllne, 
. agents; vitamins such as A, D, E, K and the like; and other thcrapectically or medicinally 

theophyltine and the like; antibmotic agents such as neomycin, streptomycin, active agents. See, for example, GOODMAN & GO.MsNS THE PHARMACOLOGICAL BASIS 

chloramphcniGot, norfloxacln. ciprofloxacin, trimethoprim, sulfansethyloxazolis. the 3- 
os Tnnttiu’uu’7ics, 

Ninth Ed. liartiman, et a]. rats. McGraw-Hill, (1996). 

lactam antibiotics, tetracycline, and the like; mmntdepressamIt agents such as nefopain, 

20 oxypertioc, imipramine, trazadone and the like; anti-diabetic agents such as higuanidincs. 20 N ezatively-charved backbones having attached imapno moieties 

sulfonyhireas, and the ike; antielne ties and antipsycholics such as chlorpromazine, 

fluphenazine, perphenazirie.prochlorperazine promethazine. Ihiethvlperazinu, 
- . - . 

For imaging moieties, targeting agents and thcrapcutm agents, the 
i  

halopermisol scup timimse dmłhemdol trimethobenzamide an  the I a 
- 

individual compounds are attached to a negatively chargu.. bacxbone. , ypu.asly, tie 
neuromuscular agents such as atracuriuin :riva -curium, rocuronium, succinylcholine, 

- - 

25 
. -- - 

attacn:ne-nt is via a 
- 

::ronng group used to covaten ’.y attach the particular agLnt to etc 
25 doxacurium, tubacurarimie, and botulinum toxin (BTX); antifimgal agents such as - . . - 

oacnnomte the  functional groups present on the agent as wel. as the backbone. A 
amphotericin B, nystatin, candicidin, itracoriasole, ketoconazule, niiconazole - - 

linkingVariety of tmnsmng groups are useful n this aspect of the invention. See, for cxi nlp,e, 
i 

clotrimnazole, fluconazole ciciorijrox econazole natilfirie terbinafine  griseofulvin and -
 Wong, Hernansosm, Bsocni’ugate Teeinisques, Academic Preis, San Diego, CA l9 )6); \’ong, 

the like; antihypertemas-ive agents sue!)as propanolol, propafcmione, oxyprcnokml, 
5.5.. Ed., Chemistry of id-oteiu Conjugation and Cross-Linking, CRC Press, Inc., lines 

riricdipino resemmnern 1 c e anti -impotence agents aetrasnitricoxidcdo ors an 
U Raton i 199 I Sunter, _t at J Org Csen 552975 ’f (l 99U and Koncko et at 

30 the like; anti-in flammatorv agents ilielLidifla steroidal anti-inflammatory agents s-ch as . -. . - -- 
h Biocoiigte (enm. 2:i33-1,

 
G991). 

cOrtisoOc, hydrocortisone, dcxamethasonc, prednisolone, prednisone, fluazacort, and the 
in some cmbodinicnt:s, the therapoctic, diagnostic or targeting agents will 

like, as well as non-steroidal anti-inflammatory agents such as indc-methacimi ibunrofcis, . . . - - - - 
not nave an available funuonai group or at -aching to a lmr.kng prop, i5 Las oc ifs 
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(57) .4I4’4TRACI’ 

Lire presert j;iventLOu prrvidrs a xinlr(rlialr’,v drg. nda’J sic 

ce.tjonic po4iircr for delivery of l,iomtrlccris (nucleic 

acfts, r.rluirks, Oc.), drugs, nunireule,, used in;i,:clical 

inieg;tlg applicattons, sclisitit.ing agents u_scdireanccr 

t:e::ir:tea:s, and molec;,len. used jut tissue 1. 41 flee ,;itr fEte 

prcse:K.ulv etiti vi nIx: prirninies a molEs) ’ri syiiilicsiziurr. 

iii: prily Fr. er neeirrclAT" Iii the prosent iflssr]i .1.Ifl 

US 2W3/0215395 Al 

ellicieney than lIP 1:1 2’s K. sit:] 1 Ill,; cV]e;I 11111 [les ss err much 

lower than HPE12SK ’fLe 541 delivery ellieier.eies .. 

(’11.1. (’21.3. (’II 5 ’asic hirher tha,u I ,jsofectaniinc. (FtC, 

10) 

What is claimed L’s -

A degranfshLe cationic polymer cririprisirug a plurality 
of rat ionic rnar!ccueles and at lees; iDe dag:aeLahk linker 

rn,rleej;e connecting said cationic w.olecr5rs in a branched 
arrangement, wijejein said caticmic r.iolecules are selected 

from the group cotwisring of: 

(iJ L 2:; IOnic couripounud ,,l’S,rninlla I 

wherein 

iz?is a hyd rage;] atom, an cEO or he is ii:;; .kvl group of 
1 it, 10 carbon atoms, an aoS ’,. irterriaryl group 
wilt S to 311 atoms, fir .e;cilncr I ’;’r;iiula 1 

.4 , us a hydrogen :;tocl_ a;. allay] cm hits roalk ti group ill 

2 to 10 eari,cna aioiim. or aryl or Itetcri,aryl group 

with S to 411 itains: 

R , is a hvdruiuyai; a;:; in. an allay) or hetcr;,alkyl group nrf 

2

 

to 10 cads::; n;uiiiis. i’m amy] or heteroarvl group 

with 5 ii, bE :nnt:rms; 

it,1 is a liy;lrcticv aio ri. an a fyi or hcteroe:ksi group of 

2 to 111 carton a]u;ilis, an a’I ni: hetrriiaryl group 
with S i ill :rt;nns, or anu:ituer i’,;rmnri.i:r .2 

It, is .n ius’drirgen aiennu, al. :n)kO ill ill ie me.:;il.y I nienup r:f 

:1 10 camEron chums, aLl are. in’ hrtcru’aryi rruiup 
,_ciihSiui  It a):urnna, ;un:ii,:iiiti I rni;ii;;ia 

i;f;:caiii; Ili Le 11l I VIL:1 L M, J,. 

a: catioiltc pn;iy_einls.liviia(e. 

and whereit: sae:I ;Lr’izi;Lilriu: linker U;: cello is rcpru: 

wale;) iry lie iirm;uni .1: 

wiurciti lis;,sfn::ee mmiii,. Il ii;a isast:;iiul.i.rrri’t:iiadl;e:1 

allan! ii ii:ier:r.,ii,vI grinip ;nf7 Ri lihearirisi ,l,n;l.s. or 

uriS rio lieturriaryl urr:nil; welt .. hi at;rnis, sissy 

c;.litai i c4icr_esicr_anuir]e uh’i,:e_ . ::iiri’tiyi groiuc’s v.11; 

,ir:s,ltu;iat iucleruiari:iriincl 1:-a;: Z, 11lie I., iuictli:rciyaic 

iniriely. .rir:I IF i.s all inl:.gun ;V’ .,ici lid 11 in eili;il ii’  

;ri;l w[ierc,rri .r nil 1. 11  I, Fill, ›:ikridy 

2 ’lire rley’.ra:lalnle e::;irtti.c s,,ls:u,er ill  claim t, nshc rein 

id si’ ferrer is r k-grade:’ hi 1) yc in  ivus, etidVn;e cleavage. 

r, dl ella;;. 11un- c lcas’rrc, il( SIC iL:iliOn. 

.] ll;c degradelrle c::;;lsi;, p,ilylncr ii) cii a 1, wherein 

Iludi mails cubs Ire sO leetcal from the group crtnsisl’ 

in’. ni. p;rivelhylerieiiruac (l’la[) 1nui:yli:;,pyirtv.l:iiuc (Etis). 
u-milar Ill y!rimelres:uni_irr, NJ’4’-Iiis(7 .rrr;ne’e lhvll 

uriitcuitan inc. N (2 mum; ethyl) I,.] reap attcrti.untinu. N -U-
:n.r;i;m.tiri:;’si) .5 ;i�.rp.rae;i i;iL;m,Iiu s1rcrnri urn:, s1ner,nru,I;jic 

1.1 l]u(i :::itiuu,4r1.,1r L’yipe i.name .1 (12 -a;tr;rrc; ilneit]riper.r 
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,’.ine, tru(2_umirac;eLl;ylfatrilt;.:. lnrauauchcJ it; cLauadriio polyu-

midoarni’mu (PAM/SM). pcilu(1.-lysine (I’l.l.’l. and ulmilcrsau. 

4. ’J’he ’degradable c;;ir;nie’ p;nlvriuer of claim 1, who rein 

rite linker ui;rlecnle is ic,J 1mm Ili, group cciusisti;rg of 

l,3drutancnill uliaen’yiamc, .4 E;utaned;ol clmaers’lete. Un-

hexar.ceii.;: duceryfaic, iS(cilunricr.c glyurin) d;ucrylute, pruly-

(ethy:arr glvemrl) eliacrylate. 2,4 renianediol diacry]aic, 

2-n,r1hyI-4-1,vuranediol ulinerylalr. A5-elinuaehhyl-2,5-Eic.s-

atirdi;:] eiiaerylaie, irinacll;k:ipen’ p -rune triacr\ lntc, per;-

liucrythriroL teiru:;eryl:;ic, Di(iriuuac;i:yi.n;rdnpinruc sima:;crV-

ate. llipcuutactn’Ihritirl irni:iacmviate..nri:i ,n ;rilyes:cr sOIl at 

least lhree acrylafe at :icrylau;iiiie side ete’ups. 

5. ihe degradairS. e:;t;,an.c ;s;ilyniier at ala; rim 1 wte rein 

the molecular weigh; ’If i lie polymer is froirn .S1(’ ISa to 

l,(lfMlE,01i Da. 

6. The degradable ca;i;aiic p;ilvmer of claim 5, wherein 

the molecular iscighi of  the nnl’s’inicr is from 2000 flu to 

20().0(61 i)a. 

7. ’ll:c degradable catiusni, reynic: if claim I, whew,l: 

the rnu,ieci;lar weighu if the caii;,a:c ua:mp;eind is from Mi 

On;;; 111(10(1 14 

I I’iae degraidahc calii;ine Isn,yilleOiu I C:aLuL 1, whcme;i: 

the ;nu;Lccular weirj:t if ilhe I ;;;ker riioic,,;uir is Iris ii ti in 
to 40d((E L) 

9. the iiegra:iuliLe celatuuee polymer of claim 5, further 

comprising a hionsnrnlecaik cant plums,] to the polymer 

10. the degradable cationie polymer of claim 9, whereun 

the bkrtoiuulncule is selected from nucleic acid, protein, 

peptide, lipid, and carbohydrate. 

11 Ike degradable eatioat.te paalynu.ar o(clairn 10, wtcrca: 

the nucleic acid is selected frattu tin.. group cotms;stamvg of 

DNA. single or doable strait.] RNA, nhrsryrtre. DNA (HA 

hybridizer, anal untise use lINde 

2. A nucthnul .1’ gem nhcn;.py iii :1 p:nu;e;rt In recd of 

;reulntmtti cn;rp, is;t;g md;,; inivienirig .; lieu raulainle c.a;iernic 

irolyrver nut cl:;it; ii tn wi) pal ieIll 

13. A ricih- ’.1 ,.f iranslu:di Lug a c;Lkamyoiie cell armprising 

c;rriacti;a,: s::iil culL is-ill; a p;iis’;iier:rie:ai:n II. 

14. A me Fuel :;inii:its’er;,:g .1 ;li:;y;ii;;_slic.;rr;;gingcunnuiro:-
sili;;; r 1, an ;n;fv;:inai cii flp:-sa;rg c;1r4u(auifly ;r ;fagrrn’stic 

inraiti;;,: ._i_;mp;;siii..iI if, iha. ,irg;:;iiai’i......;i;rtrd_’ p.;ivn,er 

dOrm 1 nit,, ::;i,i;infeicmrn;r ii;. ..,i;1J,i::.r;e:l n:r’1rrc’ ii, he 

,lli% 
d1i

 IS ’S pilsner ;’’:tea dun;;ipuie;nn’ a pi;ur:d;;v i degm_iel 

eeai;;n,;ic poly 3› L,I ’al_ni,;; I w1;crci,; c:.Ld ntils-t;;crs 
c:;;;;qnrina.u’i tulle_ni maui,Ili cati:;,iic io linker 

l ›IL 11111 

Ifm. A ’n;nivn;;er iihr,nry eoin1pris,t;1: a tl:;nenlite;;( iler;marl-

.;i;Ls’ ,_’.;;,,n;;i,’ viiy;aers of claim I wI:cr,:i;; s;;iei rrnly;m_u:rs 

i-aid IL ,’u ’in iris, a; ,. ijare,ut hiker 1:-ic, ula 

17 ’ p15-icr liin_ars’ c;;;uptmsi in;::; pl .;;f;v .,1 
nicr, 

eat_in oil i;1ni;su- a IS_-ic-ui c_i len;;,. ii fu’su;;;e 

IN A 1,1.,; ilI.ileIlJl delivery svslrru eiitnlpiasmg, 

ike degm,;dai:iu u4ii’innuc CIt nie i :1 ei:;int I wherein sat5: 

pilmoer lr:ns ::.n nlliniirv ii ,.:id i:ion;;ntceimlc; a_u,) 

ai ic.nsi;n;e :lrfs’ery nrr:Fna.Ic,;mg agent, which c.:n lit 

ill lana 1,.nrr,1;ie cell, l_h:;l can f’me;lnta;e 

tsp 
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[57] ABSTRACT 

Polymeric carriers are polypeptides comprising at ieast 
one dntig-binding domain that nnn.covalent!y binds a 
drug. A pcsiyusenc camel may be attached to an anti-
body specific for desired target cells to form ire-
mua000ajugates that deliver  drug to the Largetcellsio 
yin The carriers are derived from drat-bia din g pools-
in.; and produced through peptitle synthesis or recombi. 
han: DNA technology. 

18 Claims, No Drawings 
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POLYMERIC CARRIERS FOR NON-COVALENT 
DRUG CONJUGATION 

DESCRIPTION 5 

Technical Field 

The p/merit invention relates to ccrnipcs,t.ress arid 
methods for making polymeric earners for non-cm-a-
letit binding of drugs. The polymeric Carriers are cape- 10 
bin of binding one or multiple drug molecules. The 
poiymesas earners are then covalent lv attached to a 
targeting protein, such asatianeibosty rr.oiecair. thereby 
forming an antibody/polymeric carrier/drug cor.Juaatr 
for targeting to defined populations of cells, such as 15 
cancer cells. 

BACKGROUND OF THE INVENTION 

There has been considerable interest in developing 
methods of attaching various diagnostic and therapeutic 
agents to targeting proteins such as antibodies. Recent 
efforts include the conjugation of therapeutic agents, 
such as cytotosic or antineoplastic druet, to specific 
antibod:es. such as monoclonal antibialies, to produce 
conjugates which can selectively target tamer cells 
whiie sparing normal tissues 

A large number of different classes of therapeutic 
agents have been consdered, including beta-, gamma., 
and alpha-emitting radioisotopes: plant ur.d bacterial 
to tills: and a variety of antir.eoplasrir drugs, including 
intercalating agents, antirnetabolites. ulkylatiag agents, 
and antibiotics, it is deirah)e to conjugate chemothera-
peutic drugs to targeting molecules such as antibodies 
for the following reasons: 

l. It has recently been shown that up to 1.fold 
more drug can he delivered to tumor cells when conju. 35 

gated to an ant igen.specilrc trionocicual antibody than 
is possible by the addition of fret drug 

2. Plesotropic drug resistance may arise following 
treatment with one of a number of chcmotherapeutic 
drugs, resulting in inducing resistance o drags of sev  40 -
eral classes. The mechanism(s) of this resistance are not 
eat rely known, but it is known that this resi stan cc can 
be partially overcome by ant_tody targeting oi drugs. 

3. Even though current cherttotheraprutic drugs arc 
active against only noire of the ntajor tumor tspes, the 45 
response rate in drug-insensitive tumor types may be 
increased by antibody-mediated dcliv era. 

4. Many dose-limiting toxicities scl:ich are cow sear 
wc’r, chemistherapeutic drags can be raduced Isv conju-
gation to air antibody. A decrease iii tosissity with 30 

comitantly at least equd efficacy would provide a supe-
rior product with a higher therapeutic index. 

’In crease a crsrri’igate with a therapruits agent and an 
antibody, the therapeutic agent may tar directly liriked 
to the antibody through ntcleophilin sahslit’utior: of 55 
certain: groups on the antibody (e.g.. amino, carbonyl, 
or sulfl-.y:tryl) or the drag may be conjugated in the 
antibody via a hetero- or honiohifitaclni:iat cross-linker. 

’lkr linking group generally is hetorohifuactional, 
has-iri< Iwo diflereni functi �all till- s’s: sf whil [earls 0 

sItu drug and the other with boa tsin6orty t.inkirig 
groups may be small Cr caiie l::rsg..heir example, a rela-
tively smatl linking group is carbonyl iliimidazolc. 
Large proteiss Sir pr/ymers, (’Yarricrs’3 Issue also been 
used as licking groups arid offer tSr adsosr,iagc i/briar 57 

ahlt’ lx’ htt/ ttsar,\ drag rr,olec’is’ars 17 Sit: SC aitibOcic 
irl:c ci: - 1-sanpies of tartc pr:/rus or pela’sti::as all -

-1.’.’sn’. prily9l..:tsi sly. 1.::u’.rur., and ilhusean, a:.; 

of whici: have molecular weights in excess of 5000 
dull one. These carriers generally are derivulized with 
small linking groups to bind drugs. See. for example, 
U.S. Pat. Nos. 4,699,744 and 4,046,722. 

Drug conjugation to a protein or an antibody target-
ing molecule has generally been through covalent bind-
ing of the drag to theantibody threctl3 or by cos’alently 
binding the drug molecule to the linking group (Blair et 
al., J.  Immund. Met/s 59:129-44, 1913.) Evens whets the 
drug is linked to a carrier molecule such as albutr.’.n or 
dextran, the drug undergoes a modification to allow for 
the covalent conjugation of the drug. The drug modifs-
calico often results in. the loss of some of the activity of 
the drug molecule due to chemical modifications of 
some of the functional groups within the drug molecule 

In the case of some drug molecules, exposure to dent-
sratization conditions may completely inactivate the 
drug. For other drug molecules, the denivaerzation may 
not be completely specific for groups intended for link-
age but may also modify groups important for drug 
activity. 

Accordingly, there exists a need in the field of drug 
cosrjugat oar to be sable to attach multiple drag mole-
cules to the targeting antibody without covalent inrodifi’ 
Cation of the drug and loss of drag activity. 

SUMMARY OF THE INVENTION 

present invention provides polymeric carriers 
corntpSis:iig at least one drug-binding domain derived, 
from a protein, wherein each drug-binding domain can 
non’covaleatty bind a drug. The polymeric carrier pre l. 
erably comprises multiple drug-binding doma:ns, 
wherein the domains may be the same or different and 
therefore ma’,’ bird the same or different drugs. 

The polymeric carrier may be attached to a targeting 
Protein, such as an antibody, that binds to a desired 
target site in viva. The present invention thus provides 
targeting protein/ ol ru - siarnier/dru con [agates 

rgetlng comprising a a protein cova ant y bound to a 
polymeric carrier, wherein said poiynteric carrier com’ 
prism cite or more drug-binding domains having a drug 
non-covalently hound thereto, wherein each of said 
domains as derived from a drug-binding protcin The 
targeting protein may be covalently bonded to the poly-
meric carrIer directly or through a linker molecule. 
Pharmaceutical preparations comprising such a conjas’ 
guts in alt aqueous solution (for in vivo adinirsismratior. 
for therapeutic purposes) also are disclosed. 

The present invention also provides methods for 
producing polymeric carriers.The carriers are derived 
from relatively large molecular weight proteins, and 
may be produced by such methods as peptide synthesis 
or recombinant DNA techciotogy. - 

A mcth:.sd for preserving the therapeutic activity of a 
drag als:s is disclosed, said method comprising von-
covaletstly binding the drag to a polymeric carrier. The 
drug astiviry is thus preserved during subsequent chem- 
cal rracyants, sircli as the reactions used a attach the 
polyateric cattier lou narRating protein to force a con lu-
gate. Drag activity also is preserved in vivo after ad-
ministraliott of the conjugate to a h’.iman or mammalian 
host. 

01:15.111 12 1M-41’RIPTION OF THE iNVENTION 

Friar 7,: drscnilxti6. Ills’ inver,tiot, in detail, it is hcyful 
r: 5:1 f:irll: -1i-, /i’iinitiisns. 
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Polymeric Carrier by the tenet polymeric camel 
-sing 

pies of large molecular weight proteins that cars non- 
- ing protiri.-i) unit to r,.cick non nte specific interactions be, 

- 

I0 -15M or less indicates covalent or retreseds tight 
is meant polvmer, such as a polypeptide. comprising-

 
cosiracly bind to oertarn drug ttiolecii.es irci tide, but 

twecn the tirtig functional g ci 
p 

rid c c non-covalent binding. 
one or more drug-binding domacs wherein the domain ar-c not Limited to te1:ioflasn-binthng protein 5RBF1 to 

surfaces during sit rivet administration of the targeting 
- 

Doting dialysis, iova]etit.vcr irt.rn3k-
are capable of binding a drug through non-covalent anthi-acyclrtrrs. albumin to certarn tipophilic drugs di 

protein conjugate. coles are released rise tn-tie Irsim t:-,e protein past 
The lymenc carriers of the present invention 5 bonds t’to 

- 

-platuni, or es, ethcitreaate. And cis m as azt(hracvc.in m 
- The process of isolating a polvme::- carrier from a through   tttalysri membrane, rsitereao covaiet)t]\ 

am not naturally occurring, but are derived from natu 
- 

a- one of the rioter proteins described below (eg, in able - 
drug-binding, large iciolecivar weight protein begins bound drug mci-,ecules are retsitteir on the protein An 

rally occurring proteins. A polymeric carrier may coin- I) 
w" the identification of a large protein that can non- 

- 

equilibrium constant of abrin’ 14] -M indicates con -pruc one or multiple drug-binding domains fabricated 
through such methods as peptaile synthesis or recoesbi- 

Once the drug-binding domain in such isierns is 
identified and characterized (c g,. by detere,rnsat,r,r, nt ras’alent,y- land the- rtrtgnfrene-e-ir Fs -ey o f -..e-rin tenr binding Altcuintirela, the protein niay b 

main DNA tcdir.oiogy. The domains may then be poly- 10 the amuio acid seq.ieiact), the polynriericcarriers may he prietem/rlrtsg pairs are shown in Table 1. The drugs in subjected to denararnng couiditioa, e g by gel electro-

nmcrizcd to produce a multi-domain polymeric carrier produced through a variety of techniques. Such tech- the Table (other than the steriiiils) are anti-cancer tO pha rests on a deisaisititig (SDS) gr. or or-i a ge. f,]traior. 

A polymeric carrier of the present invention is able to triques inc lade peptidc synthesis to produce multiple drugs. cor-utrut in the presence cit a strot.g denutirat’ stich as 

tron.covalcntly bind at least one drug through one or copies of the domain, which may be joined to form a TA[tLf 
i 

tiM givaatdinr. Covalerutly bound drag mr-.ecEes re-

more D interactions teraciioris or reversible inierac- msltu-dotniain polymeric carrier. 
Alternatively, 

sr-ngie or PR",-a F -- - 
main round to the denatured protein, whereas mu -

lions, 1 multiple domain polymeric earners may be produced - ’ irovajeittly bound drug ansutur-cuks are released and rut-

Cosakna B r-ortd A ovsies bond" is defmcd as the -&n! throughrecomiriran DhA .echso gx 
it mit ii,-,a ,;PI- I) d S grate separately ft-o .he prote on the gel and are ra 

formation of a sigma bond between two organic mole- Another aspect of yie iriveuttion is a pharmaceuticalretained with the prote us an the column 

cule composition which includes a conjugate comprising Aipto !›,Jgigroproir.,,  Once a protein that can non-cosinncty- ’acid apartic-

Non.couialen Bond A "non�covalent boric is meant one or more drug molecules bound to  single or mud 
i 

5 ›b› I is ni ci u.k, oc Interest s identified, be drag 1:-rd itg dci 

to include all interactions other than a covalent bond-21 
- 

pie-domain polymeric carrier for prolonged serum Isa 
soilistunc. mi-c main is rderitfied and isolated from the protein by any 

’ti 
Non-covalent bonds inJi,ete ionic interactions, hydro life and increased ef9ca,.y. These slow release pliarma 

in-,,ioea..i,atA-r. 
t- r it r 

suitable meat’s Protein dottiai-as are portions of proteir,s 
- ’ 

having a particular function or activity (an this case, 
grit bond -tg pi p- ba ding hydrophobic interactions ceutical compositions may include a conjugate compri is 

non-covalent b nd ’ic of drug molecules). The prese 
acid van der Vraats irureractuons 

- 

ir.g a drag non-covatetitty hound to a polymeric camel 
- 

Steranul-biiiidtuig prose,,, 
- entoiierrr-. mown 

- - - - 

invention provides a process for producing   a polymeric 
The present invention addresses the problem of loss ahich or turn may be attached to a targeting protein. deivatinei - - 0  -  c-cter, comprising ,.he steps O gel. erat!rtg peptide frag-- - 

of drug acttutry due to attachment of drugs to various at 
- - ’ 

Alternatively, the conjugate may comprise a pouymrflC Estrogen rnrtp’Or aotrogefls ant 4:1a›› meats of a protein that is capable ri nor-cx-vatently 
carriers through ccuvaler,l bonds. Briefly stated, the carriers carrier bound to a targeting protein wherein the crag is 

Aitnoise ciuiacte roirarlitcun btncirg a drug and identifying a draa-bmaunrg peptide 
present in e’itton relates it a polymeric carrier contain to be added and ort-co’uate’tilci bound later, before "r 

ii  fragment, vvnich is a pep tie fragment cow-a"Inng a 
org one or unailtiprr drug-binding domains (wherein The non-covalent binding of the drug in the conjugates ar piiuitlna drug-binclinu domain urupnbie of notu-covalenuiy bindingeach drug-banding domain non-covalentt’, - binds a of:he present invention permits slow release of the drug .neihntresac the drug, for use as the polymeric carrier 
drug), conjugates compr,s,tg a ç’clymeruccarrterbou.nd to from the polymeric carrier In vivo- Slow release 

CO One method fordertifying the drug-bittding doneatui 
to a targeting protein, anc conjugates comprising one or means that the scram half life of the drug is increased Other drug hirtdir.g proteins may inc identified by begins with digesting or partially digesting the protein 
more drag molecules non-covalrntly bound to a poly- compared to free drug The patent’s tissues are exposed appropriate aniil-s-tica: procerinres. includtng Western ’a ith a mcI ed-s tic cnzvrnr or specific cheetticals to pro-
mane earner which or ruin is bound tea targeting pro- to the drug for a longer period of time than when free blot trng of large proteins or prcrrn’ir Iragnirtits and sub- dear peptide fragments Esnmple’ of ascii proteols’tic 
tein The targeting protein is a protein that binds to a (i.e_ uncoajagated) drug is administered, and therapeti- sequent incubation with a detectable form of drttg Al- enzymes include lvs-C-endoprotease, urc-C-eiado-
desi red target site in visa’, thereby delivering the cottia- St tic efficacy thus is enhanced

- tentative procedures include combining a drug arid a 35 protrase, VS pro:ease, endopoidase, trvpstn, and cbs’- 
gate to the target site Targetliug proteins include anti- It is preferable to isolate a drug-binding domain from protein ir a souiitton fnl lou-cd by sire exclusion HPLC unotrypsim Exam tiles of chemicals used for protein di-
bodies, and are described in more detail below. Also a large molecular weight protein to forts the conjugates grt [lirat to’n, thin -layer rhromatograr’ha’ (TEC), or itestion include cvanogeri hromidc (cleaves at met hut 
provided by the present invention are conjugates corn- of the ms-entice- because attaching a high molecular other anal’, t:ural procedures tlrtit can dir-,rtmtnate he- ii:nc restlues], hydroxvlamune (altos-es the Asti-Gls 
prising a pol ymeric carrier as  irug ar-tn e s.tr prot ct se glit protein to a targeting protein may have an ad Sweet free and 

p 

ote ru boiled a up Det 010 1 drug tnondj diLut ,,--u.iic aria (cleaves a A p Pr la-rindi 
ung group The polymeric carrier serves to protect the 4. verse effect on the desired biological activity (c .g.; the binding can be accomplished by using radinlaf-eled 40 and iodosobennuic acid (cleaves at rhe trs1t:ophane 
drugs active functional g nups tinting the chemical "targeting" ability) of the targeting protein For itt fluorescent or colored dr,u,ts and appropriate detect -a" residue). In some cases better results max Ire ye etl 
reactions used to attach the polymeric carrier to a tar- plc, attaching the large protein to an antibody rita’,  methods. E,ruuitibr,umltals’-ts with labeled drag may he by denaturing the protein (to acifoid it), either bcforr or 
get rig pro em The polymeric carrier also itrotects the inpatr tue imtnuu’ioreactu ity and Accessibility to tumor, used- Al rn ii it mu ’c, i de moe I ring thefluo rui at r f agrn.atio’i 
drug after in s-isv sJuadhli’oa5symen of the resulting tmmunoconjugatc. This is especially re-ste rice chstige that occurs aprur. bir.di’’ of certain The fragitrents may be separated 

b-’ such 

jnroced ore -
car ,rgern,g,gt’otgr,’ ,te ,orumiees - - 4$ true if more than one high molecular 

weight protean drugs (e.g., anthracyrlines 
or aratoits thernf, which it as high pressure liquid chror-natogr-ntths- PLC) or gal molecule is 

attached to 
a targeting 

protein mo,ecu.e. should be fiuoresceitt) In one detection utie’iuod. drug electropitoresis The smallest peptide tragtttent capable 
For example, RBP eta SO-kilodattori glycoprotein that and protein are mined, and an aliquot of this c,latin 

of drug 

binding 
is identified 

using a 

statable drug-hind-
dIyrnrim carriers are polymers such as polypeptidcs binds one 

mole of drug per mole of protein Coraji.ga 
(not ericerthug 5% of the crlsmu volume 

of 

an Hi5LC the analysis procojue, such aS oue of those described 
comprisarigonc 

oraplurality 
of drug binding-domains, lion of multiple RBPs per antibody molecule would cuatiuitrti. scchaeatarn-nti 

TSK.25117.5].cificm column) above. One such procedure ii’solves SDS-PAGE gel which may be 
produced by such methods as peptide 50 result in a conjugate with a molecular weight nnacoept- is loaded onto the 

HPLC cola ttir The flow rate 
is 1 50 elcc:rop’rcrrrsrs to separate proteri feagrneuts, followed 

synthesis procedures or through clotting and expression able for rapid extravasation and delivery to tumor sites. mi/mm. The drug bound to proteits will elute first in a by Western blotting On nitrocellulose, iiad incubatior, 
of’specific nucleotide sequences. The polymeric carrier Accordingly, the use nfjtast the drug-binding domain of separate peak, followed b-p free drug, eluitirtg at a ’-rosu- with a colored drug like actri,urnycie The fragments that 
pre.erably contains multiple dig-binding domains, RBP polymerized to give a polymeric carrier with mul- tion cliat’acteristic of its nioeciular weight lithe drag is have booed the drug wilL apr-ear red Sc,ass at 4i5 nm 
wherein the drag -binding drimain maybe deemed from tiple drug-bixidaasg domains would provide for non- dn.sor,ih-ciui, both a 250-nun as welt as a l-OS-r,m adsturti- with a laser den’rl’rinetrr rnav then he used tn- analyze 

large molecular weight polymer such ma protein and II covalent binding and delivery to target sites ol’multiple use peak ’a-tI, correrport’d ni nbc etunicri trosituos of tic 55 (quantify) the level of drug binding. 
then poiyuuaecszed. The Large protein can typncaa,iy bind drag molecules per targeting protean, while reducing prntrin ftaternctiotaoccars. The elutioc pr-oaks for othcr J’rcferabiy, the stttaiie’st peptic, fragment carsihie of 
ircinconn]ett]y only one or a few drug molecules. The the size of the carrier protein to which the drug mole- drugs will indicate whether drug lnurdtng u-curs. non -co ndent drug hinding is ovid It may occasionally 
polymeric carrier polypepnides may be synthesized as a ciiles are bound. The total molecular weight of the Knowledge of the chemical Stractlsre of a particular be aJvsahk, hotvever, to use a larger fragment, such s-s 
single polypeptsdc chain or as disulfide-bcunded peptide multi-do,nain polymeric, carrier preferalfy is less than drug (iC., whether chemically re,,irtive fwurtoal when the nut -uliest fragtneat has satIn a low-affiniv 
chains (( shoot 60,000 daltons. groups ale present t allows rrnr to predict whether c-i-ta- to drug-binding dttnnarrt 

In another aspect, the present invention provides a Nuicu-ccvakist binding of thedrsugpreserves theacti-s-- lent binding of the crag rn ci given prc’raur can occur The amino acrd seiru -f’ esre the pc1sticie- fraurrnrttt 
method ’or producing polymeric carriers. These car-n- ity of the drug, as discussed above A polymeric carrier Addt:tona methods for determtttng whether hug containing the drug h:ndttug domain i, etttasdaie.1 The 
er’s are prepared by first identifying a protein, generally also serves to proreui the active functional groups on binding is covatrr.t or non-ccivairat inclu,d.- iscuhating purified fragment 5ctrtllning the drug h,ncltutg rrgisr; is 
a large molecular weight protein, that is able to non- the drug molecule by nori-covalently binding to the the drug with the protein, folkase’tr try dualy",ts or sub- 7. f.M gsiar.,’ltir -’dc- -r’ht,,r,,tr, nedacrt and 
cosalentis bisd a particular drsg if Interest A drag- 55 drug mc.lecale. The er’relojung of the drug by the petty-- jetting the Protein to denaturing cotidittotis Rrlecsc of rI car’braysnotlt’,l.uted Its’ if lit -Slid ’f Crtr-,tledd 1141.1 
biitdir’tg lists-tan is rite-ri i-uclatr-d from *c prttrti’n, true-ri’: carrier serves to protect the functional groups of thedrnius trouua the dr-,ng-h prcttc It darit,,r best dial Choir 531 -r’?L 1553 ’s. latIn’ us It s- Sit piar-imolcs 
wincreis tm drug hied.ag domain is capable of binding the drug molecule from airy subsequent deris’atiz.ation prc-cedat.rs ndui-atei tI if ig st-as r.,’n-c-c-sa,r-,,:t’, ofcach pepitit- lracntns’u I s -a-, it anals:rs’ hi- autottiate.l 
a drag f tnuieresi thr’agh nomc-cos’alent means. Exam- conditions Isised to conjugate the carrier to the tar-girt- it-turd Usually, a dissociation, eonst-,’nt of abut.’ Ecli-tucuit derrad0t, "-"iou’ 

,.,,’ 
ph,tta .t isinil:lairt’,t 
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protein sequencer (commercially available from Ap-
plied Ihosystems, Inc-’  Iftite pep tide fragment is longer 
than 30 amino acids, t most likely have to be frag-
mented as above and the amino acid sequence patched 
together from sequences of overlapping fragments 

Once the amino acid sequence of the desired peptide 
fragment has been determined, the polymeric carriers 
can be made by either one of two types of synthesis-
The

ynthesnDie
 lust type of synthesis comprises the preparation of 

each peptide chain with it peptide synthesizer (e.g-, to 
commercially available from Applied lltosystemns) The 
second method utilizes re’ccsnthinant DNA procedures. 

Pepeide amides can be made using 4methylbcnzhy-
drylaminc-tiemis’atized, cross-linked polystyrene-l% 
miivimtylbetrzene resin and peptide acids made UnL-Ig 15 
PAM (phenyIaetamnidomethyt) resin (Stewart et al. 
"Solid Phase Peptide Synthesis," Pierce Chemical 
Company, Rockford, ill., 1944). The synthesis can be 
accomplished either using a commercially available 
synthesizer, such as the Applied Biosystentis 430A, or 50 
manually using the procedure of Merrifield et al. Bin-
chemzamiy 21:5020-31, 1982; or Houghten, /WAS 
423131-35, t945. The side chain protecting groups are 
removed using the Tam-Merrifield low-high HF proce-
dure (Tam et al. J. Am Chem. Sot. t05:6442-55, 1943). 15 
The peptide cart be extracted with 20% acetic acid, 
lyophilized, and purified by reversed-phase HPLC on a 
Vydac C-4 Analytical Column using a linear gradient of 
1043% water to 100% acetomtrik’O. 1% trilluoroacetic 
acid it 50 minutes The peptide  is analyzed acing PTC- 30 
amino acid analysis (Hernnkson et al., Anal Biocjie,n. 
136:65-74,1984’ . After gas-phase hydrolysis (Meltzer et 
xi., Anal Simicliem 160 356-61, 1917), sequences are 
confirmed using the Fidmun degradation or fast atom 
bombardment mass spectroscopy  After synthesis, the 31 
Polymeric carriers can be tested for drug binding using 
size -eaclusioti HPLC. as described above, or any of the 
other analytical methods listed above 

The polymeric carriers of the present Invention pref-
erably comprise more than one drug-binding domain A 40 
pislypeptide comprising several drug-binding domains 
may be synthesized Alternatively, several of the Syn-
thesized drug-trindirg peptides may be joined together 
using bifunctional cross-linkers, as described below. 

The second synthetic mechanism invo vex the deter- 43 
mination of a DNA sequence which will encode the 
desired amino acid sequence (i.e., the amino acid se-
quence of the drug-binding peptide fragment deter-
mined above) Such a DNA sequence may be deter-
mined because the genetic code (te, the three-base 5f1 

sequence orcodon in an in RNA which specifies a given 
amino acid) iskttossn A DNA sequence which encodes 
the polymeric carrier may be synthesized in vitro by 
seandamc oltgonucleotide synthesis procedures See, for 
example, U.S Pat Nra 4,500,707 and 4,660,777 The 35 
synthetic DNA fragment encoding the polvinenc car-
rier is closed and expressed using recombinant DNA 
technology. 

When a polymeric carrier containing multiple copies 
of a drug -bind ing dotrials is desired, a DNA sequence 07 
that encodes a potpeptide composing multiple copies 
Of the drag -binding peptide fragment is synthesized. 
Alternatively. aitrittpie copies of the oligonacteotide 
encoding the domain may be ligated together by con-
ventional procedures (e.g., using the enzyme T4 DNA 41 
ligasel The resulting DNA sequence encodes a piiiv-
petitide cooiprsing multiple drug-binding domair.c 
Such polyi’epiidrs are asefial as polymeric carriers that 

tt:nC se,erai drug molecules non-covaleatty The DNA 
sequences encoding these polymeric carriers may be 
cloned and expressed through recombinant DNA tech-
nology. 

Many suitable methods for inserting a DNA sequence 
Of interest into a microbial host to generate recombinant 
microorganisms which produce the polypeptide en-
coded by the DNA are known. Microorganisms which 
have been used as host cells include, but are not limited 
to. prckaryotes, such as gram-negative and gram-posi-
tive bacteria., and eukaryotes, such as yeast or nsansma-
han cell lir,es In general, the DNA sequence is inserted 
in vitro into it vector capable of replication in certain 
host microorganisms. The vector typically is derived 
from a plasmtd or a v.iSis. 

A number of cloning vector/host cell systems have 
been developed rncluding vectors suitable for trims-
forming the grain -negative b*ctenum K coil (Old and 
Primrose, Priicipals of Genie Manuptatioit, 2d ed. . Univ 
of California Press, 1911, pp. 32-I5 and 4647), gram-
positive bacteria Bacillus cmiijtilis (Old and Primrose, pp. 
51-53), or eu$ta.ryotsc microorganisms such as yeast 
(Old and Primrose, pp. 62-643 "Shuttle vectors," 
which may be transferred (along with the eDNA they 
carry) between the host microorganisms, K colt and 
yeast, have been described by Storms et at., 1. Bacme’aol-
ogy 140t73-82, 1979; and Blanc et al, Mo/ec Gee. GeiscL 
l7h335-42, 1979. Shuttle vectors also exist which repli-
cate in both K colt and if stibrilin(Old and Primrose, at 
p 53). Vectors derived from bacteriophages such as 
MEt have also been useful in the cloning of foreign 
genes (Old and Primrose, Chapter 5). 

Known procedures are used for inserting the DNA 
into a suitable vector, e.g., homopolymerro tailing, 
blunt -end ligation, or by use of linker molecules (Old 
end Primrose,  at p.92). Microbial host cells are trans-
formed with the resulting recombinant cloning vectors, 
and the transformants are screened using conventional 
procedarec, which vary according to the particular 
gene and vector/host system used to identify transfor-
mants containing the desired cloned eDNA. 

The cloned DNA sequence generally is transferred to 
an appropriate "expression vector," although certain 
vectors that have been developed play the dual roles of 
both cloning and expression vectors An expression 
vector comprises "expression signals." i.e., sequences 
such as promoters and operator’s, which are required 
for the transcription of DNA into messenger RNA 
(mnRNA) This is followed by translation of the mONA 
into protein (i.e, the polypeptide encoded by the DNA 
sequence). The expression signals are functional in the 
intended host cell The DNA sequence of Interest is 
"operably J inked" to the exrsressmot’i signals by insertion 
of the DNA into the vector in a position downstream 
from the expression signals such that the first c.odoui of 
the protein-encoding sequence is in the same reading 
frame as an initiation codon. Examples of some of the 
many expression vectors which have been developed 
for use in recombinant DNA technology include those 
described by Old and Pnmrose, pp 104-17; PCTpaterit 
application Publication No WO 94/00521; U.S. Pat 
Nan 4.5eq,sll and 4,704,362. and British Patent No. 
011 2.119,404 

An appropriate microorganism strain is trarforir,ed 
With 1hr recinibir,ant expression vector, then cu,tured 
in a suitable rcarh medium under conditions appropri-
ate hi: pnninafirran of the desired sdt-perIide. Enpres-
dim s’ecio-ss’,Ierns nias  he enymeered so that rxprrs. 
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sion of the foreign protein may be regulated by chrini-
cal or temperature induction Proteins which are se-
creted out of the host cells may be isolated from the 
grss-;h media by conventional protein purification pro-
cedures. When the desired protein rnrisaitis inside the 3 
host cells, the cells are harvested and then lyse.d 
through procedures which may be mechamcal (e.g., 
sonicat ion, homogenization, freeze-thawing, intro ger 
ccitaprcsciciri-decompression, etc.), chemical (e.g., treat-
ment with detergents such as sodtum dodecyl sulfate, 10 
guamiidine 1-Oil or NP40). enzymatic (scull as by using 
lysocyme), or combinations thereof. The desired poly-
peptide is then purified from the lysate using conven-
tional procedures. 

The polypeptides produced by cloning and express- iS 
ing DNA sequences encoding one or more drag-bind-
log domains are used as polymeric carriers. The recoin-
binanr cells may be cultured to produce large quantities 
of the polymeric carrier polypeptides, and these carriers 
may be attached to various targeting proteins to form 20 
conjugates capable of non-cos’alcntly binding drug mol-
ecules. 

When the amino acid sequence of a drug-binding 
protein in known, drag-binding domains cant be isolated 
without prior enzymatic or chemical dtgestioa of the 25 
protein. For example, the sequence of chicken ribofla-
vin-binding protein is known (Protein lnforraraiion Re-
source Protein Sequence Data Bank). In order to search 
for a riboflavin-binding domain, 40-amino-acid -Long 
peptides, overlapping by 20 attica acids. can be synihe- 30 
sized from the known sequence of this 9-reniilsic pro-
tein. The peptides are synthesized as described abirs’c, 
using manual procedures or a commercially avasta’nir 
synthesizer Each synthetic peptide can then he tested 
for drug binding. By- comparison of die sequence of the 35 
overlapping peptides which hind drugs, those residues 
important for drug binding can be identified. A peptide 
comprising the drug-binding domain can then Inc repli-
cated and conjugated to form a polymeric car rice ac-
cording to the procedures described below- 40 

\Vheir scveral proteins are known to bind the same or 
similar drugs, it may be possilde to identify the drug-
binding domain within each of the proteins by identify-
ingfiorcologous amino acid sequences Within the prote-
ins. Alternatively, when the amino acid seqirenci: of the 41 
drug-binding domain of one protein that binds a drug of 
interest is iniowit, a computer search for homologous 
sequences may be run or a Large protein sequence data 
bank. Additional proteins that may bind the particular 
drug of interest thus may be found. Through either of 50 
these approaches, dcii g-bi riding dornaimrt may be intend -
lied without running ilrug.hmdLtig assays on a large 
number of peptide fragments representing rIse entirc 
amino i-Ld sequence of a protein. 

Another process for isolating a polymeric carrier 55 
invots’es cloning the gene which encodes a large molec-
ular weight protein that can non-cos-alenily hind to a 
drag of interest. Procedures for isolating and cloning 
DNA sequences which encircle sic.li proteins are 
known. Ste, for example, Lass-n et al, e’sar,’nc .4 cdi 10 
Reseterelm 96103-14, 1901, iii which isitlutn’ic of oDNA 
which �codes the human scram tlhcriiin (lISA) pris 
rein is described. 

,-’ clotted gene encoding a drug-biri:t)ng proieir may 
be iss,latert [ruin - creel, uihivanl micrl: Olga nsne anti nil 
fragmented using rs-sl ri-ti in’. ecidonucleases. The ressir-
np gc’:le fisigmn:n Is arc 10 huinincil atd cspccssce lil a 
suitable iirt.si."s-nit:,i svste:i:, ric-.reby produricis  ft cc-

tncutn of the mrag-hird.ing protein. The Peptide fray. 
maclI produced by the various recombir,aat microor-
ganisms tiansforosed with the suticloned DNA are ana-
lyzed for drug-binding ability. Recombinant cultures 
producing peptide fragments comprising the drug-bind-
ing domain thus are identified. Ciltivatioa of the re-
comhiaant iteili produces the peptide fragment for use 
as a polymeric carrier. 

While a single drug-binding domain may be attached 
to a targeting protein in certain cases, it is often desir-
able to attach more then one drug molecule to a target-
ing protein. In such cases, the polymeric carrier prefera-
bly comprises more than one drag -binding domain. 
Conjugates of such polymeric carriers and targeting 
proteins may be used to deliver multiple drug molecules 
to taeget cells, thus enhancing the therapeutic effect 
against the target cells. 

These polymeric carriers comprising more than one 
drug-binding domain may be derived from the peptides 
containing single domains which are produced by any 
of the above-described methods. Several drug-binding 
domains can be covalently joined together, after refold-
icy, using bifunctional tinkers to form polymeric carri-
ers. The linkers are selected to give optimal polymerira-
turn and generally consist of variable-length spacer 
groups with a chemically reactive group al each end. 
The two chemically reactive groups may be the same or 
d;ffcrenit, and each will react with a functional group on 
ii peptide fragment, thereby joining peptide fragments 
together through the linker. 

Among the many possible chemically reactive groups 
that a linker may comprise are amine-teact;s’e groups 
such an esters and sulflmydryl-reactive groups such an 
irinleimitiden. The spacer portion of the linker preferably 
is large enough to reduce cleric hindrance during reac-
tion with the peptide fragments, yet small enisitigh so 
that the linker molecules used to form a multi -domain 
Polymeric carr,er do not signiltcaiitiv increase the too-
lecula.r weight of the carrier. The spacer may, for exam-
ple, comprise a chain of from two to four rnethyletic 
groups or a single cyclohexane ring. 

Many suitable linkers are known, examples of which 
include dimethylsicherimidatc, bis-(sulfosuitcinitsridyl) 
suhecate, and sclfos,iccinimnids’l 44’-azido-2’-nitro-
ptnenylnrtenoJ hexanoate. Other suitable crosshin liens 
and the use thereof are described in the Pierce Chemical 
Company 1980 Handbook and General Catalog, pages 
1-22-243  An isolated domain could be poLyinit’rized to, 
introducing two surface tliioLs on opposite faces of the 
structure (if it doesn’t already have cysteines) amid air-
cnnidiz.ing. 

The resulting multiple drny.hindng domain poty. 
rinrr,c carriers should not be so large as to adversely 
afieCt the irnrnunoreactivity or other properties of the 
targeting protein Advantageously, the polymeric car-
tier is less than hO kulodaitons When water solubility is 
an important characteristic of the resulting macget ing-
protein con tagate, the size of the carrier may have lobe 
further actiuced. 

Ihe total time of the polymeric carrier will vary ac-
cording to such factors as the therapeutic activity of the 
particular drug to be used (e.g., whether attacltmer,t of 
multiple drug molecules ta tie carder is desniahie), the 
susceptibility of a particular targeting protein to loss of 

i.nrgCti:If, ability u-hen a lugl’ molecular weight poly-
petiticle (i.e., the carrier) is attached thereto, and the size 
cf tl,r clenii:-irircinnig peptide(s) from which the poit-

nrneric ctirci,-r i- fi,rntcd. In one embodiment ci’ the in. 



5.252713 
11 12 13 14 tee lion -tol-smenr carrie mprises frrrm two scribed above Aiternat rlv. a particular drug bead aI is aid tor 

p 

is arcinci-na opri ti-I-i d 
p otter- I hr way c illustration ’he twenty, preferably is- i-ia bout ten  drug-binding domain

 may
 be catjaut’ls- of t- dir-f more than One pr O to a as ye ar itiled turns ’or a cia a ti 

of mi-eat 
ci -aol by i-s of urn rat o 

dorn&ses The polvncr.-ic cao-rr preferably has a molec- of drug Polvri-er.c cu -see comprising multiple cop. es geri 
uLar weight of utaciul 35 atiodaltssns or lest, of such a domain may be incubated with she different A variety of procedures may be used ii ai-cti EXAMPLE 1 

- The drug-tairidis-ig dcsrnaass employed in the present 5 drugs to had two or more different types of drugs to polymeric carrier to a targeting protein, SaCl 
si-.riu-ii- of an 

Aianaxnycin-Bmding Polymeric Carrier invention are dc. ised from drug- binilarig proteins The the polymeric carrier. antabody both the polymeric cart-icr and the iar4rtir-e - 
term -derived from a protein" as used heart-i is no Any suitable procedure may be used for non-cova roteri are pofy-’eittides whice 

co�train a sane Of 
Int�iu tu-ampt i- drug ac-ian yci’a i as it orubi 

out l ed to actual phsss.ai Iso] Oci from a protein. The ently binding a 
drug of te es act the polymeric .r I ’a groups,e.g., carboxylic cud (COOH) cm) 

is 1,,ound to polymeric carriers den itst from 
aa.is pip od e. he painasiatna car. ’--crs of the an  en l s i  -pa  eorrri  ofla i b zan a pta (CR31) Ra/1r  

venticuri general!-, begins n-ills identiltcatioiu of a drug- 10 the carrier in a buffered aqueous solutitsn to bind the with a suitable fuiiaai;oaal group to cci- aently bind rile 1,,i 
his-maui- protein as used as the source of the polymeric 

binding domain within protein. 0-ice the domain is drag to I he car’e polyune-i earner to thetargeting pence r-orrxa’-in’,te -a because this c-oiss1-ourd as known to non-c a 
chanictertaund IC g by dercrounalior, ci he ui-i ino ac ill A polymeric carrier of the present inventioO. having reaction with a water-so able carbodinmje ccit,pi -ar- iently bind aciriamycan Other amti-rac’scline drugs may 
sequence), multiple copies of liar domain may be pro- nate or more drug molecules bound thereto, is adaninis- reagent waybe used to form bonds bitt-s-c-as a f-cr 

be used In place of or an addition to adnarnycin in the 
duced by synthetic methods that include peptide syit- tered to a human or mammalian host for therapeutic 1mar50 erocip on one reactant species and a. CC-OH Its cisc Procedures. The sequence oP CR111’ as Lnossn 
thesis and recombmaait DNA technology Ii purposes. These polymeric carriers are useful as slow- group ciii she other reactant (fruIt-sn auti-snation Resource Data flank, release 14 

In addition, the polymeric carriers may comprise release drug de:rver5a systems. Alteriiaiiar-]’�. the 
antibody anal/or polymeric cars-icr 9t7T5eseFeht-c of CR831’ contains S argialines and 

drug-banding domains that are isiodifica acm of the do- Alter-sat cite the po]ylrtcnc ca.rners produced by may be dcci as red to enpose or atlas)’ addtt on rca 7 sreth tries Thus,the prosers]yt C C’i c-sc a g C 
maim 

found in the parent protein These modifications the above-described procedures may be attached to tire functional groups. The derivatization may involve eaacoprorease and the chemical peptide digestion agent 
include, among others, 

changes in the amino acid Se- targeting proteins. The targeting protein serves to de- attachment of any of a number of linker mctecules, such cyatisogen bromide are used snstia]ly to generate frug-
uencC (e.g., to achieve Lighter drug binding) or ilseor- 10 liver the conjugate to a specific cellular or tissue target as those available trout Pierce Chertaiusat Company. mentsfor testing of drug (adnaru vum) binding- Other 

poratton of additioaai peptides that confer 
desirable site when adrninistercad in vms,. The targeting is prefera- Rockford, l]] (see Pierce 19s8 Genera] Catalo& chemical cleavage 

methods or proteases could risc be 
properties such as improved water so/ability on the bly accomplished by irnmaaac selectivity through ant- 221-250). Alternatively, 

derivatization MaV Wi-c/i--C 
used For cleavage of the peptide at Arg residues, the 

polymeric carrier. Thus, domains "derived from a pro- tigen/urstibedy interactions. chern,ca] treatment of the antibody, cg., osadauiivr fragments are 36, 20, 7, 1, 37 and 92 amino acid residues 
tan" may be produced by totally synthetic means, Suttabte targeting proteins iticiurte, but are not led- cileas-age of i--ti-intl hydroxyls or. ftc sugar moue,y of a long For 

niethannine cleavage, the amino acid fuag-
rather than being isolated irons the parent protein, and 25 ited to. antibodies and antibody fragments; serum prose- gtt-copt-a-str:n antitac’dy with perindair to germ-ate free 21 merits are c.. 1.2, 74. 17, 5. i 7 asia 21 residues long. 
may not be identical to the drug-binding domain found ins, enzymes; peptide hormones; and biologic response aldeha-ale groups The free 

aldehyde groups on the ants- The CROP protein iaysriues are eedaaceal for one day 
in the parent protein. The polymeric carriers are pro- modifiers Among the suitable biologic response niiodifs- hod’ may he reacted with 

free amIne teroups on the at 3 C tin SM guanal:ne 
hydrochloride at pH 8.5 [Ia 

duced using information 
obtained through identifying ens which may be used are lymphokisies such as inter- polymeric earner Its ferris the desired bc-rd see U.S-1F ]M iris buffer with a tot -fold excess or ditlaiothreitol 

and characterizing drug -is-hiding domains within the Jenkins leg.. IL-1, -2. -3. -4, -5, and -53 or interlerom Pat. No. 4,571,951 Procedures for generation of free aE)TiTi to protein cysteinea The cysteines may be car-
parent prisstesrls 30 (e.g.. aLpha, beta, and gamma interferor), erythropoie- s-alIbi-dry] groups on antibodues Os’ antuhaids fragments C. bosysnuethyiaied with a 5-fold excess of rodoaretic acid 

The chester of a Particular axalypeptide 
for use as a at r., a nd colons stimulating factors (e g 6 CSF GW are also lit,osvis See U.S. Pat. \ 4 559 8 M , -cc -’ DTJ harts 

for one 
hou at 7 C The pr-steinis 

polymeric carrier may be influenced by several factors 
CS?, and M-CSF) Peptide hormones include ctselatio- cedarei- and :inluer molecules for attachment 

of s-irions microdialyzed against water, or an appropriate buffer 
Stability of the non-covalent 

drug binding to the drug- erie stimulating hormone, follicle stimulating hormone, compotisaas to proteins 
such as antibodies are kr-scm for digestion Fnr ca-aisogen bromide digestion, 200 yu.g binding domain is 

one 
such lactor. When a conjugate of luteinizing hormone, and human growth hormone En- See, for example, 

US Put Nos 4,6711.95S-,4,414)45; 

protein is dissolved 
a 4052 yaP of 70% foss-usc acid 

con-

the invention isles be arcuaded in  saater-sftaabie char- 
15 zymes include fibnuiolyt:c enuzvines 

such as tissue-type 4,0463722; 4,699,7841 
and ,6s0338_ 

35 

tamarug 
1 00 

moles 
of cyariogen bromide per mole methi-

maceutical composit or,, the water 
sot ubitity of tile pol- plasminogen uctr,-ator, istreptokiruase. and 

iuroktnase A 

polymeric carrier/drug conjugate 
or a targeting aansuc, anul reacted in the dark, 

under 

nitrogen for 24 
ynsenc earner cnrispeucast 

of abe conjugate is cos’,se,I- Serum promans incitde human serum alba,irusin. protein/polymeric carris’r/dnatg conjugate 
’i the pres- rat-ut-s at 37’ C. After digestion, the naixtio-rs 

is diluted 
red- The polymeric carrier may comprise amino 

acid These protest-is may be modified; e.g., to produce em inventinu, may be administered for thscrapeaattr put- 0-fold with water, 
lyophhized, run over a Vvdac C-4 

sequences extraneous 
to the actual drug-banding 

do- variants and fragments of the proteins, as long 
as the tsesrs ic a hasia-aca of mammaisuar hr-st by any sasataisk- $p, 04X25 cut’ re-aersed.phase cots,imn. 

Eluticar, is with a 
main. Certain amino acd resIdues maybe added at the 40 desired 

biological property 
(Ic, the ability to bird to means The errs-i-agate may be udt’dtsistes--e-d c-Ca--it- to graduetitof 1% per m,taute fri-airs water 

plus 01% trsfluo-
Irs-mini 

of Slur domain-niataining peptide, wherein the the target sate) is retained.The proteins may be tauc,sli- ..’sly. rntra.a.atertally, or peritrsiea]]-,-, for rnan,s-;r, trace-tic aitti 
(i-FAa to 103% acciomtrile 

plus 0 5% 

amino acid residues comprise chemically reactive Pied 
by 

using various genetic engineer-rig 
or 

protein with the choice being 
determined by sc:ia factors 

a- the TFA groups 
that wril nra t with one -- the above-described 

’ig nec’l-g techniques. Another type of modification location of the target 5.h  i within the n 1’, The cu Al e vu 202 ,i.g red uc-d (or reduced and car 
bafunctional cross-linkers. 

.a,,lternsatin,ely, amino acid involves chemically modifying targeting ciroteins age will very according 
to sue-h factors ii- the type 

of 

bcux:,-merity]ated) 
CROP Frotein is dissolved in JIM 

sequences mar be added in the drag-binding domain in 45 effect a shift in the isoelectnic point of the resulting drug in the conjugate, the number 
of drag molecules 45 

aod:arn bicarbonate, 
p83 F.G. and digested with 

10 up 

order 
to achieve the secondary structure required for a "charge modified" protein, as described in co-pending aitachec 

Ic- the polymeric carrier, 
and the sprc-ilicats 

of 

sarsti-insillaras protusase (ala arg-C-endoprosease) for 14 
particular desirable biological Property- 

Various amino 
US. patent application 

5cr- No. 157,273, entitled "Al- the taisictirg protein. 
A physician skilled nra tlai- 

field tc- i-otis-s. 

The fragments-u are purified as above 
acid sequences may he added 

daring peptide syn’-hesic teraiion of P’hartisacokinetics of Proteins by Charge wlaica this :as-,at noon pertains mdi lm able to let,- mime The purified protein fragratents (obtatnni by either 
or DNA synthesis to the pci-tsar fragment otngfs-allv Moduficathan" Lend Feb 17, 1918 The serum half-life, the proper dotage ore given conjng-,stc. chemical or catayrasas-ac digestion) are incubated iii 0,1M 
derived from the drag bind nag protean These amino I-I) tnaodintribat non, cusmunogenicity, and other raropentics-, The coati ligates of the prenautti iii re-hi-ri may I-ac as- So phosphate or 0i 1st iettars buffer at rH 7.0 for l hour 
acid ueahaueauces may be chosen to increase the water of targeting proteins may be altered by modify-ing the ministered in the fan-rn of a suitable pharanaccetural with a 11)52-fold excess of adriatnayrtirs acid then eluted 
aclubihty of the resulting polymeric cars-arc, for es,assi- charge of the protein composition. In one era b-odet-nc-,st of tIcs- tans-entisiva, a os-au-n usc, uupprnpriale gel -filtration column The peptide 
plus Such sequences may be chosen based can anowledge The antibodies employed as targeltng proteins m the pharmaceutical c.oanposnsrin anasnupnses an aauseoui-sola- peck as checked spe-ctro-photcmeta-ioa;tv for eiisrion 
of the sequences that confer Iasdrophi.ttctty on other present invention may be intact antibody molecules, tsit-L con tasntng a targeting prOtem,rpo]yrs-iacree3rne/ pe,iks at 280 nun and 495 um to detect Ins -and adris.-auy-
known proteins. for example 32 fragments thereof, or functional equts’a]ents thereof, drag c-san1 agate or other con a gate of the In’, es-iran In vi utit Ibis procedure can be repeated with other pep]-/t-- 

In some case-u it may be desirable to Prepare conju n ad ’ik, genetically eiigmeeted variations therccf an u]te--s. e ea’afaodimaat the p]-urr-aceat ci ’n’to fragments ci other dageittoua p’-odiict frag�ras an 
gates of the present invention that comprise more than Examples of antibody fragments are F(ab) Fats- Pub si on 11 li-si (e 6., freeze -driedsaris- lobe a I es, ta3it binding fruagmasa-at (preferably Kd p’ os ma 
one type of drug This is especia]ts- advantageous when and F-i fragments, which my be produced by consaen- an an aqueous so]ul.on ansor to injection into the latest less thaii or equal to I uM, as measured by eauihnurn 
two or more drugs base a synergistaac therapeutic effect dana] procedures or by genetic or proteus engineering The pharmaceutical preparation may aalciationaily rota- dialysis car a fluorescence or speciraaphotrnmetnc tuna -
ca-u the target cells Aitmittistratuon of more thai-u one 60 While polyclotaai antibodies may be employed its the ms-n conventional stabiateer-s escipaents, u-ad the like- HI aioa3 is atu-,dose-s--eul. 
type of drug is dr-itt-able it the treatment of certain present sevesmoit, tnuor,ciclottal antibodies (MAbs) are The preparationis injected sntn u. patient Cor therapeutic Sasaal:rr versions (ic., suiinfraitt-nerrsl of the peptide 
diseases such li-eat-ace, especially in view  of the hetero- prefers-rd. A nstathci ofmoticaclona,i antibodies that bird 

parpeses 
- 

tragsis-at may be synthesized by salial pI-,ase synthesis 
rena. 11 c nopu at mis found within some tumors to i-pr / type of cc ai l have be de’s loped ndadtrig 

- 

- 

fP -as n examples alIas as’ ic as pro- it S iasg as intent "ca above,, fm Ini the "a mat 
Ttaias a polymerice ol’th i- i-ct a- canon MAcas specific for tumorassocuatedanigcta "ha’nian cc a a as o to form s-i -ze aiding dornam, which lIt,) 1 bird otl"  -atraug 

’ray co’s’p se moor n1011 d;ffCCC.T i ss.’-’ucn 3 ›b :rid- 155 Among the ’nua’sv such MAbs that may be seeP are oi’r’n a- rs 1’, N7.ddrugs. Prr-,. t s forp ii ,cus- a’ya 
ing domains lit-c ilcas-raiss are cart-, soLaced frost differ- as-nti-TAC or other inrerletulcin-2 receptor antibodies, conjugates coanyara:s:ulg a drag atOs-novaletstiy hoar : -J Is Altsaiu.i lid, pep:iales al�ii:lIt- II) anulira acid red -
eat La general I i-as gtt ins then’ are-jo , aid MR a Lit i-- it 1 fl-i-dat ci , na a pity -u nc arr-e ti -s t a bed t tang ’1 

- 

ala I h 1-1 11.10PLPF, bV 1 en. a a’abe 
form a polyru:a -: cattier. usir,g the c,rra:edurrs its-- ra.cia,nc-rna-1-.ssnsia:cd yroieogivcan. NR -’-U-10 

tnt such as an antibody also mc described These es:aae- the-i red at-Eats- ’F.: ’c:i phase p-a-talkie synitiaci-us rnelhr7-
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clogs (described above) from the kticii..n CRBP se-
quence- These peptides can be tested for adriumycul 
binding as above. 

The polymerization of the minimal length peptides 
retaining tight binding to adriamycin is achieved using 
bifunctional rross.ltr,lnng reagents. The choice of cross-
linking reagent depemli on the amino acid composition 
of the adnamycm-binding domain If the adriamycir.-
binding domain contains 2 or more lysine residues, for 
example, polymerization may be achieved using amine-
reactive. bifunctional cross-linking reagents, such as 
bts(r.ulfot.uccintidyl) uberate. Polymerization is 
achieved after binding of the drug binding domain to 
adnamycin A 100-fold excess of the drag is incubated 
with the peptide in a buffered solution, as described 
above. A 0.1M solution of pepticie/adriamyrm, isolated 
by sire-excltxciotl chromatography, then is mixed with 
an equimolan tolution of bis(sulfot.ccimidyl) suberat.e 
at pH 8.0-9.0 in 0.05M hepes buffer. Aliquots are with-
drawn periodically for analysis. The nliquots are run on 
a 20,. SDS gel or over asize-eaclustout column to mmii-
icr the extent of polymerization A distribution oipoiy-
toes length results when the conditions are optimized 
for a particular length polymer. Advantageously, the 
polymeric carrier comprises less than 20 copies of the 
drug-binding domain. The resulting polymerized poly-
meric carrier having idtiamycia bound thereto can be 
purified as necessary by size-exclusion HPLC. 

The polymeric carrier bound to adriamycin is at-
tached to the targeting protein by a similar cross-linking 
procedure The procedure may Nary according to the 
type of targeting protein used One of the methods 
described above for attaching carriers to targeting Pro-
teins to form conjugates of the invention (e.g. through 
the use of bifunctional cross-linkers) may be used 

EXAMPLE 2 

Isolating a DNA Sequence Which Encodes a 
Polymeric Carrier 

A genie encoding lrrmt.n serum albumin is cloned in a 
plasm-3d vector using the procedures of Lawn et at. 
(Nucleic Acids Research, 9-bIOS 14. 961) Human 
serum albumin (HSA).speciftc DNA is isolated by di-
gesting the recombinant vector with the restriction 
enzyme- Pst I. Samples of the HSA-specific cDNA are 
subjected to further digestion with several different 
restriction enzymes in separate reaction mixtures. The 
resulting DNA fragments are separated by electropho. 
reins on agaror.e gel.., purified from the gel, and sub-
cloned into piasinid expression vectors comprising reg-
ulatory signals functional in E. colt cells, such as the trp 
promoter-operator. E cali HElO! cells are transformed 
with the resulting piasmnids and cultured to produce the 
NSA protein fragments encoded by the HSA gene frag-
ments. These protein fragments are purified from saint. 
pies of each culture by a standard procedure, such as 
immunoprecipitation, followed by SDS polyacry lam ide 
gel electrophoresis. See Kessler, J. Tmmxrtakrgy 
117:1432-90, 1976; and Luemunli. Nature 277fs0-65, 
1970. 

Each protein fragment is analyzed to determine its 
ability to bind a drug of interest by one of the proce-
dures described abuse. For esample, the drug adriamni-y-
on is csmbned with each protein frcgmm and the 
samples are each Analyzed to detect free versus p’etein. 
hound drug One method of analysis ins-n:vrs siih ircl.r,g 
the p. oteun fragment samples (either punfied or in the 
form of the E coil cell lvsates) to eiecmrophoresis on as 

16 
SDS-polyacrylam;de gel. The fragments (separated 
according to molecular weight) are transferred from the 
gel to a nitrocellulose sheet in accordance with the 
known "Western blot’ technique A solution containing 

I adt’fanirycin is contacted with the nitrocoalose sheet. 
After washing the nitrcsrelluiosc sheet to remove nor -
bound drug, the polypeptide bands which bind the drug 
will appear red, the color imparted by adriansycin. The 
culture(s) found to produce a relatively small protein 

10 fragment with sufficient affinity for the drug are cul-
tured to produce the polymeric carrier (i.e., the HSA 
protein fragment) on a larger scale. Alternatively, the 
amino acid sequence of the peptide fragment may be 
determined, and the fragment may be produced by 

15 peptide synthesis procedures. 
When a polymeric carrier comprising multiple drug -

binding domains is desired, multiple copies of the pep-
tide fragment produced above may be joined together 
using abifuinctioutal cross-linker. A number of different 

20 cross-linkers may be used, depending on the amino acid 
sequence of the peptides to be joined. The linker may be 
chosen from those described it. the Pierce Chemical 
Company Catalog, as discussed above One cosn.hnk-
ing procedure is presented in Example 1. 

25 An alternative method for producing the polymeric 
carrier involves determining the ammo acid sequence of 
the peptide fragment, synthesizing a DNA sequence 
that encodes a polypeptide comprising at least one copy 
ol’the peptide fragment, expressing the DNA sequence 

310 in recombinant host cells (thereby producing the poly -
peptide), and purifying the polypeptide from the recom-
binant cells for rise as a polymeric carrier. The DNA 
sequence may encode a polymeric carrier compnsng 
multiple drug-binding domains Altrr-satis’ely, multipLe 
copies of a single drug -binding peptide fragment pro-
duced by the recombinant cells may be purified and 
enzymatically ligated together to form mu,t i-domain 
polymeric carriers. 

441 EXAMPLE 3 

Preparation of a Polyiner,c-CanrieriAntibody 
Conjugate 

A polymeric carrier such as one produced as ic-

y scribed in Es ample 1 or 2 is coveler.ty bound to an 
antibody as follows This is an alternative pi-cicedsie to 
the methods for forming conjugates described in Exam-
pie I. 

The polymeric carrier is conjugated to a monoclonal 
so antibody through a tlnoether linkage The polymeric 

carrier is first reacted with succinitnidyl 4-(N-
analeinsido.mrthyi)cyclohexarse. I -cartionylate (SM CC) 
It a molar ratio of I tO (ca.rner.linker) Excess het erohi-
functional linker reagent is re-mused from denvatized 

is polymeric canner by gel filtration The antibody is 
treated with 23 mM ditiuo.threicol (D’TT) in 0.4MM 
phospliame-halTered saline (PBS). pH 7 3. and excess 
DTr is removed by get filtration. The deri’rat.zed poly-
meric came, and the reduced antibody components are 

60 mixed and :ncubated at room temperature for 15 
minutes 

The cor.;u gat ion reaction mixtures are then fractious-
sted by LP1 C gel filtration on a TSK 30 colcirin at 
(I’ nil/mit iii separate the immrnocoiijcgaie from an-

sy conjugated antibody and unreactcd denvatseed carrier. 
If a drag were not bound to the pciv mci-ic carrier 

tsis’rn tin- step of conjugation to the antibody, the 
resuior:g:rLrnuroccrn]ugaie is inisrd wstii (hr drug in a 

5,252,713 
vi 18 

buffered solution, whereby the drug becomes asiociateal are expected to be achieved, thereby allowing higher 
with the polymeric carrier. Non-bound drug is removed dose levels as we: a: administration to patients who are 
by gel filtration or d:alysus. 71e thss.pruduced On.f- no longer eligblr for treatment with addamycin be-
gate of the present insrtsi;on rii5’l be administered to a cause at ciriirlutise carc.iar tosicli. TLe slow release 
patient bearing a target site to which the antibody hinds 3 of the .17.ig from the polymeric carrier also maintains 
wherein the target site is to be treated with the drug. higher serum concentrations for longer periods of time 
The antibody may be a monoclonal antibody that binds From the foregoing, it will be appreciated that, al-
to a tumor, and the drug is an anti-cancer druF though specific embodiments of the invention have 

EXAMPLE 4 -. been described herein for purposes of ill.istratisisi.sari-
5) ousmoduflcationsmavbe made to the invention without Pot si-nero Came-is Isot-uted from HSA - . 

- departing facto Inc spirit and scope of the invention. 
The full-length protein human serum albumin (HSA) We claim-

is punil’ed from human blood plasma or from recoinbi- 1. A targeting protein/polymeric carrier/drug conju-
natit tells by known procedures. See, for example. U.S. gate comprising a targeting protein covalently bound to 
Pat. Non. 4,614,723, and Lawn in at, Nucleic .4cadi Re- a polymeric carrier that comprises a drug-binding do-
search, Vol. 9, No 22, 1981 - The protein is subjected to main demised from a drug-binding protein, and a drag 
digestion with a proteolytic enzyme to generate poly- non-covatentiv bound to the polymeric carrier, wherein 
peptide fragroenis which are separated by rleccs-ophore- the polymeric carrier does not comprise an entire drug-

binding 
(e.g., on nit SDS-potvacrylarxiude gel) The atii,iiv of -. - . - - 

-  - binding protein, but is derived from a orug-binding 
each polypeptide .ragment so bnn,, a particular drug of .5) - - . - - 

interest is analyzed by procedures which detect protein- domain of said drug-binding protein, wherein the mo-

bound drug versus free drug, such as those described 
in
 leerutar weight of the polymeric carrier is tens than about 

Examples I and 2. The drug is a drug that the parent 60.00 daltons, and wherein said drug is an anti-cancer 

protein binds non-covalenitly (see Table I) anthracycline antibiotic, cis-platinum, methotrextute. 

Drug-binding polypeptide fragments suitable for use 25 vinblastine, mitoxantrone, ARA.C. 6-mercaptopurme, 

as polymeric carriers thus are identified. If desired, 6.mercaptogtaanosine. mttomycus C or a steroid. 

smaller peptide fragmer.ts may be generated by euizy- 2. A targeting protein/polymeric carrier/drug conju-

manic or chemical cleavage ol’ the thes.identified drug- gate comprising a targeting protein cic-valently bound to 

binding polypeptide fragment. The drug-binding assay a polymeric carrier, and a drug tioa-covalemttly bound 
is repeated on the smaller fragments to identify the Sr to the polymeric c.etier, wherein the polymeric carrier 
smallest peptide Iragnseitt comprising a drug-binding comprises from 2 to about 20 drugbinduisg domains 
domain. The amino acid sequence of each enrr:er is derived from drug-binding protein, 
determined using the standard Fdman degradation pro- wherrir, the polfmeric carrier does rot comprise as 
cens, as described ahos’e. Once the aotian arid sequence entire drug.binilir.g peoteini, but is derived from 
is determined, the carriers are synth,r:lred as noohed 35 drug-binding domains of said drug-binding pro. 
using a commerc:aPy availaule pcplidc syntriesierr. teir,(c), and the molecular weight of the polymeric 
Multi-domain polymeric carri’crs may be produced by carrier is iess than about 60,00 daltons. 
joining multiple copies of the peptide together using 3. The conjugate of clxiii’. tot 2 wherein the drug is 
bifunctional linkers. srlecred from the group consisting of an anti-cancer 

Alternatively, a DNA sequence which encodes the anihracvcline ar,iibiotic, cis-plaiiuiumn. and nriethotrex-
desired amino acid sequence (preferably mtsp uiic copies ate, and lsr .lrug-biridicg protein isan albumin. 
t’iereol) is sy’sthesirrd in vitro. The i d DNA. 4 Thec g i ofclare I or 2 wI-err nine drag 
sequence is iriserted M.M. an approcriate expression vec- 

a steroid and the drug-biusdine protein is a steroid-bind-
toe and appropriate uost cells arc transformed with, the - 

recombinant vector. The cells are subjected 10 anup’ 
inc proLci,,. 

5 The can iaigaie of claim 4 wherei n the drug is anpropriate screening process to dentify recombinant - . - . 

i rePs producing the carrier prsiypeptidr of interest For esirogen or derivative thereof and the drug.bt ricng 

example, lysates of samples of the cultures iniav be sub- yrtitrin is an estrogen receptor. 

jecied to gel electrophoresis no identify those prisduciii- 6 ’the mel-agate of clarni I or2 whereto the drug is 

a polypeptide of the size etipertesi for the carrier poly- srlectxd 50.’.: the grn-Jp co’.sstsiing of an anti-cancer 

peptide. Further analysis may involve one of the ’at-ssvc- anthruryicl;nc- anc biotic, vinblastiae, mitoxasirone, 

described drag-biading assays ARA-C. ti-ir.ercur.tiiparine. 6.mrrcaptogiiailosioe, and 

A recombinani rnir-rcrhial strait: prouucin the desiecd mrliiomnyciii C-, anti the drug binding protein is a- i -acid 

carrier polypeptide is caltcreit on a urger, seals- to pro- g.vcoproIeir - 

duce the carrier ixtyprptibe us sea-ricA 
?s 

7. The coniugr:le of claim I or   whe-reir. the drug is 

drug--.

 situ anti-cancer anthraes’cline artihioiic, and the 
binding tiiotciei is riboilasiii-hinulii:g protein. 

Pharmaceutical Compositior, Cornprisir.g Polymeric W the icon isigale of claim 2 wherein the polymeric 

Carrier and Drug earrict ccnspnses, from 2 no about 10 drug-binding tics-

A single- on multi-domain vessioii of the polymeric hn mains 

carrier derived from RItE is reacted with nioaorubiaiii S the conjugate of claim 2 whercue the drug-bntuoizp 

and/or other anthrasrycl;nes as described in isxumple 1. domnaiac arc joinec. through bifunctional cross-linkers 

(Inbound drug is iennos’cd by gel filtration Carrici- 115. 77::’. cieijagai-s of dale,: 2 wherein the polymeric 
boisrid dent’. is iher, lyaphiliced with a iypcui tuidsiss carrier ha’ foci 5 to ihoui 211 anti -cancer drugs bound 
such as tactcsi. lipriui reconsiituiiou to (si-n: ci aclaec-.tr\ xl Tue. cii. - 

[Y-solution, ii: cirr:tsositiiiti is adniiiila’.errd so patient: IL TI-a- dii-ei:gxte of class’. I or 2 seherrtr. the iv-’.um››
 I airs-veil t;m:sr drljvcry in-i t’css C/i iliac eie:.c:irris-r ccirnpr:si.: a pepihi:: that increases the 

is: adminisratis’.i ii tb free drup 55:- i’.,iil,i,it5’, f lie solviacric carrier. 



5.25 27 3 
19 21) 

12 The Conjugate oicfajm I or 2 ssherein said argm- 15 A a sa-rekase phcnnereso.a composition ha’ 
lag proteir. Is sekcrd from the g-oup coeds:rrrg of iris therapeutic use comprising a conjugate of claim L ii 

art aqueous 5o11J1 tolL antibodes. nerur’ proteins, hormones. eu5rnes bro- 
16- Thr conjugate of cLaim 3 wherein the aim-cancer opt response modifier-a, and fragments r-r 

antlir-cline antibiotic it donorubtcür or daunorrihiciti. 
13 Thr- conjugate if claim. 12 wherein said targeting 17 The conjugate of claim 6 whercie the anti -cancer 

prOttia Is a monoclonal aniibody or a fragment thereof artqhiacc1ioc aneibiotre isdoxorubteir or daxr.arobic,rn 
14 The conjugate of caim 13 o.-hCretn said mono- 19. The conjugate of c[stm 7 as-bet-era the t:-car ten 

clona3 antibody on fragment thrtof hids to aittlrna.s.Jjrre nadr..o. 5. donorr,burrn or daunorubion. 
cells :1 
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2 Objeto de la invenciOn 

10  Titulo de la solicitud’ composiciones y mOtodos para dagnostico topico ytransporte 
terapØutico 

El problema planteado en esta solicitud consiste en la necesidad de sisterna do 
transpor-te de sustancias proteicas, antigenos y Æcidos nuclOicos, los cuales tienen 
dificultad pam pasar la barrera transdØrmica. 

Para resolver este problema tOcnico la solicitud en estudlo proporciona 
composiciones y kits que compreriden una protelna biolOgicamente activa que 
excluye insulina. toxina botulInica VEGF, y fragmentos do anticuerpos y nfl portador 
que comprende una estructura polimOrica quo tienen unos grupos rarnificados 
adheridos cargados positivamente y que estÆn presentes en una cantidad efectiva 
para el surnicistro transdOrrnico, en donde la asociaciOn entre el portador y la 
proteina biológicamente activa es no covalente. 

El objeto do la presente Solicitud se relaciona con la ClasificaciOn Internacional do 
Patentes (CIP): A61  38/17: A61   47/48 

Pnmi}..rflcuk2 45. 



3. ExcepciOn a la Patentabilidad (Art 20 D 486 literal (d)) 

El objeto de las reivindicaciones 68 a 84, 93 a 99, 140 a 177 y 184 a 191que se 
r’eflere a un mØtodo de tratamiento, no es patentable de acuerdo con el Art citado, 

4. De la Solicitud de Patente 

Reivindicaciones (Art 30 D 486, Art 22 POT) 

El capitulo reivindicatorio no es conciso porque contiene un excesivo nümero de 
revindjcaciones (191), lo cual hace difIcil definir cuÆl es el objeto que se busca 
pToteger. Asimismo, muchas de ellas reivindican materia de forma repetitiva la 
cual no se diferencia entre si y esto no permite definir ni delmttar el objeto de 
invención. 

Las reivindicaciones 4, 5 y 6 reclaman la rnisrna materia contenida en la 
reividindicación 2 portal razón se sugiere elirninarlas. 

Las composiciones reclamadas en todo el capitulo reivindicatoria no se 
encuentrari adecuadamente caracterizadas puesto que una composición debe 
caracterizarse por todos y cada uno de sus componentes y proporciones, asi 
mismo definir inequlvocamente dichos componentes pues Ilevaria a reclamar un 
nCmero infinito de composiciones. Es asi, que Sc debe definir el tipo de proteina, 
antigeno, a componente no protØico que sirve cot-no agente actcvo mediante ci 
uso de sus secuencias especificas, ya que no puede definirse solo por su peso 
molecular ya que existen en la naturaleza toda serie de molØculas con dicho peso 
ma icc ul a r. 

Las reivindicaciones 11 a 13, 15 a 17,21 a 25,26 a 29,37 a 39,41 a 43,47 a 50. 
52 a 55, 59, 65, 86, 102 a 104, 106 a 108, 112 a 115, 117 a 120 y 130 tienen a 
expresiÆn "aproximadamente" la cual es imprecisa y no permite distinguir la 
invención del estado de la tØcnica. De igUal manera estas expresiones ocasionan 
que se presenten multiples posibilidades de composiciOn. Se sugiere sustituir 
dichas expresiones lo par un tØrmino preciso o un rango concreto. 

Las composiciones de las reivindicaciones 3, 7 y 34 estªn caracterizadas par Un 
resultado a alcanzar, puesto que hacen referencia a que dichas composiciones 
provee mayor suministro transdØrmico. Lo anterior no es valido ya que la 
reivndicación incluiria no solo la solución propuesta par el solicitante, sino todas 
las aiternativas presentes o futuras que ileguen a ese resultado. Sc sugiere 
reempiazarlo por las caractersticas esenciales, estructurales a funcionales, qua 
contribuyen a la obtenciOn de ese efecto 

Las reivindicaciones 8, 35, 63, 89, 91, 133, 135, 137, 138, 181, 182 no 
caracterizan adecuadamente la composiciOn y el kit reciarnados puesto que estas 
iricluyen como caracteristica tØcnica esencial la funciOn 0 uso de dicha 
composición a kit. 

No hay coherencia entre lo reclamado en el capitulo descriptivo y lo divulgado en 
ci capitulo reivindicatorio, ya que, la reivindicaciOn 2 y dependientes hacen 
especial Ønfasis en qua a protelna biolôgicamente activa excluye la toxina 
botulinica y los ejemplos 5 a 8 hacen referencia a composiciones que contienen 
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como componente activo principal la toxina botulinica, se requiere at solicitante 
actarar dicha inconsistencia. 

- Las reivindicaciones 60, 87 y 131 que hacen referenda a una composición de 
anzamiento controlada deben ser eliminadas del capitulo reivindicatorio ya que no 
se encuentran soportadas en el capitulo descriptivo. 

La reivindicación 180 hacen referencia a agentes de imagen denominados Cy3. 
Cy35, Cy5, Cy5.5, Cy7, Cy7.5, Oregon green 488. Oregon green 500, Oregon 
green 514, proteIna fluorescente Green 6-FAM, Texas Red, Hex, TET y HAMRA, 
los cuales corresponden a una marca registrada y por tanto no definen al 
producto. Se sugiere aclarar cuÆles son las caracteristicas del producto en 
cuestión 

I...as reivindicaciones 1, 33, 61, 100, 178 contienen las expresiones cantidad 
efectiva para el suministro trasdØrmico", "aplicador habitual", placa de unas 
protØsica’, las cuales no permiten distinguir la invenciOn del estado de la tØcnica. 
Sc sugiere sustituir dichas expresiones por tØrminos precisos. 

Las expresiones proteIna biologicamente activa", estructura polimØrica’. 
1. potipØptido cargado positivamente" proteina terapØutica’ que se presentan en 
las reivindicaciones no definen el tipo de compuesto, so estructura 0 so 
naturaleza. Se sugiere definir la proteina y el polipØptido reclarnado por sus 
sec u en c as 

Para las reivindicaciones 24, 25,30 a 32,50 a 58, 65, 115 a 123 y 134 se deben 
establecer las secuencias HIVTAT y Antennapedia PTD o las secuencias de los 
fragmentos reclamados. Asimismo, se deben definir los subIndices de la 
secuencia (Gly) (Arg) per aquellos que se encuentran soportados dentro del 
capitulo descriptive. 

Sc sugiere definir claramente las estructuras o la naturaleza de los compuestos 
que hacen referencia a porción formad era de imagen" y "agente objetivo" dentro 
de las composiciones reclamadas, ya que estos tØrminos son relativos, ambiguos, 
y no permiten hacer una comparaciÆn con el estado de la tØcnica. 

Para la reivindicaciôn 100 y sus dependientes se debe definir inequivocarnente 
cual es el antigeno que se encuentra en la composiciOn, ya que solo se enuncia 
que estØn excluidos insulina, toxina botulinica , VEGF, y fragmentos de 
anticuerpos y existen infinitas posibilidades de antIgenos dentro del estado de la 
tØcnica. 

Las reivindicaciones 178 a 183 que hacen referencia a una composicióri que 
comprende una porciOn formadora de imagen , un agente objetivo y un portador 
no son coherentes con lo divulgado en el capitulo descriptivo, ya que en este 
CItimo Sc hace referencia a composiciones que adernÆs de contener estos tres 
componentes, contienen on agente biologico activo; por tal razón, se sugiere al 
solicitante caracterizar adecuadamente dichas composiciones de acuerdo a to 
divulgado en ci capitulo descriptivo. 
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5. Unidad do invenciOn (Art 25 D 486) 

La presente invenciôn se refiere a composiciones que comprenden un agente activo 
y un portador que comprende una estructura polfmØrica que tienen unos grupos 
ramificados adheridos cargados posftivamente. 

El concepto inventivo ünico do  la presente solicitud es, per tanto un portador que 
comprende una estructura polimerica que tienen unos grupos ramificados adheridos 
cargados positivamente. 

La hüsqueda ha revelado que el concepto inventivo iinico es conocido, ya quo el 
docurnento Dl (folio 297, pÆglna 12, linea 16 a 25) divulga un vehiculo que 
comprende una estructura polimerica que tienen unos grupos ramificados unidos 
cargados positivarnente, en donde la asociación entre el vehIculo y el agente activo 
es no covalente, 
Cot-no dicho concepto inventivo ünico es conocido por ello, no se cumple el reqLnsito 
do unidad invenci6n, 
Debido a quo tampoco se encuentran otras caracteristicas que puedan considerarse 
como elernentos tØcnicos particulares, no hay unidad do invención. 

Por lo tanto, existen los siguientes grupos de invenciones: 

O rupo 1: Reivindicaciones 1 a 32 y 61 a 66 relativas a una composiciOn y un kit que 
comprende una proteina biolÆgicamente activa y un portador que comprende una 
estructura pohmerica quo tienen unos grupos ramificados adheridos cargados 
positivarnente y quo estÆn presentes en una cantidad efectiva para el suministro 
transdØrmico, en donde la asociación entre el portador y la proteina biolOgicarnente 
activa Cs no covalente. 

Grupo 2: reivindicaciones 33 a 60 y 85 a 92 relativas a una composición y un kit que 
comprende un agente biolOgicamente activo sin proteina sin ªcido nuclØico y un 
portador que comprende una estructura polimerica que tienen unos grupos 
ramificados adheridos cargados positivame-nte y que estÆn presentes en una 
cantidad efectiva para el suministro transdØrmico, en donde la asociación entre e 
portador y la proteina biolOgicarnente activa es no covalente 

Gru_po_3: reivindicaciones 100 a 139 relativas a una composición y un kit quo 
comprende un antigeno adecuado para la inmunización y un portador quo cornprende 
una estructura polimØrica que tienen unos grupos ramificados adheridos cargados 
positivamente y quo estÆn presentes en una cantidad efectiva para el suministro 
transdØrmico. en donde la asociaciÆn entre el portador y la proteina biológicamente 
activa es no covalente. 

çrupo_ reivindicaciones 178 a 183 relativas a una composiciOn y un kit quo 
comprende una porción formadora do imagen y un agente objetivo y un portador quo 
comprende una estructura polirnØrica que tienen unos grupos ramificados adheridos 
cargados positivarnente y que estØn presentes en una cantidad efectiva para el 
suministro transdØrmico, en donde la asociaciOn entre el portador y la proteina 
biologicamente activa es no covalente. 

NOTA: Es importante mencionar que la materia reclamada en la presente solicitud 
(totalidad do los grupos inventivos mencionados). ya so encuentra contenida en las 
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solicitudes colombianas 0698637 y 0698643 radicadas par el Hsmo solicitante en 
a misma fecha de presentación de  la presente. Por lo tanto se sugiere al sohcitante 
escoger una de las tres solicitudes para seguir con ci trªmite correspondiente. 

Para ci presente concepto tØcnico se harÆ ci anÆlisis de patentabHidad de los grupos 
nventvos 1 y 2. 

6. Determinación del Estado do la TØcnica 

El Estado de la TØcnica so determinÆ con base en la fecha de presentación de la 
solicitud de prioridad (03 Marzo 2004) y se encontraron los siguientes docurnento 
que anticipan ci objeto de esta solicitud: 

---.- ......--.- ....-----.,,,...--.- .... 

Item Documonto 

D1 W003/072049 

D2 U82003/0215395 

D3 US5252713 

Titulo 

Induction of hair grown with 
vascular endotelial grown factor 

Controllably degradable 
polymeric biomolecule or drug 

carrier and method of 
synthesizing said carrier 

Polymeric carriers for non-
cova dcorju9aon 

Fecha de 
Publicación 

04 Septiembre 2003 

20 Noviembre 2003 

12 Octubrel993 

Dl (folios 297 a 299) divuiga composiciones y kits quo comprenden la combinación de un 
agente proteico (VEGF) y un vehicuio comprende una estructura positivarnente cargada quo 
tienen unos grupos ramiflcados unidos positivamente, en donde Pa asociación entre oP 
vehiculo y Pa proteins hiológicarnente activa es no covaiente 
URL:http://worldwide,espacenet.com/publicationDetaiIs/bibPio?DBEPODOC&lh0&adjacenttr 
ue&locaPeengb&FTD&date=20030904&CCWO&NR03072049A2&KC.::A2 

D2 (folic) 300) divulga poilmeros catiónicos itiies coma vehiculos do agentes hiológicamente 
activos como son, proteinas, Æcidos nuclØicos ribozimas. etc. 
URL:http://worldwide,espacenetcom/publicationDetaiIs/biblio?DBEPODOC&ll=0&adj ace nttr 
ue&locaieengb&FT=D&date=20031 1 20&CC=US&NR=200321 5395A1 &KC=A1 

D3 (folio 301 a 303) divuiga portadores polimeros de tipo polipeptido quo se unen deforms no 
covalente con agentes activos (fÆrrnacos) y sirven coma agentes antigØnicos par blancos 
farmacologicos. 
URL:httpI/worPdwide.espacenet.com/publicationDetails/bibiio?DBEPODOC&lI=0&adjacenttr 
ue&Pocaieengb&FT=D&date1 993101 2&CC:US&NR=525271 3A&KC=A 

7. Examen de Patentabilidad (Art 14 0486) 

Novedad (Art 16 D486) 

Grupo Inventivo 1. 

La reivindicación I consiste en una composición que comprende una proteina 
hiolOgicarnente activa y un portador que comprende una estructura polimØrica que 
tienen unos grupos ramificados adheridos cargados positivarnente y que estÆn 
presentes en una cantidad efectiva para el suministro transdØrmico, en donde Is 
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asociacion entre el portador y la proteina biolôgicamente activa es no covalente. 

Comparación de las caracterIsticas tØcnicas esenciales, con as del Estado de la TØcnca 

Caracteristicas esenciales Dl 
Composicon Cornposicion - 

Proteina biolOgicamente activa 
Proteina hiologicamente activa (factor de crecirniento vascular endotelial - 

on portador unrdo de manera no covalente al on vehiculo unido de manera no covalente
 

agente activo 
at agente activo 
- una estructura positivamente cargada 

- que comprende una estructura pohrnerica (polilisina o poletilenoimina) que tienen 
que tienen unos grupos rarnificados unos grupos rarnificados undos 
adhendos cargados positivamente . . - 

.......................................cdosposvmente (HVrAT). 

Las caracteristicas esenciaes de la composición de  la reivindicación 1 hahian sido 
divulgadas previarnente en Dl el cuat da a conocer una composición que 
comprenden la combinación de manera no covalente de on agente proteico. 
denominado factor de crecimiento vascular endotehal - VEGF (folio 297, pagina 11 
Thea 25 a 30) y un vehiculo que comprende una estructura positivamente cargada 
seleccionada de una cadena de amirioÆcidos (lisina. glicina, arginina, ornitina. etc.) 
(Folio 297, pagina 13. lInea 4 a 8) 6 un componente no peptidilo como 
potietilenoimina (folio 297, pagina 12, linea 23 a 25). Dicha estructura cargada 
positivamente a su vez tiene ramificaciones positivamente cargadas que 
comprenden uniones (Gly) (Arg) a HIVTAT (folio 298, pagina 14, Inca 11 a 21). 

Dc igual manera Dl hace referencia a la presencia de otro tipo de ªcidos nuclØicos 
(folio 298, pagina 19, linea 11 a 15), agentes hiológicos (folio 299, pÆgina2l, inea30 
a 33; pagina 22, Ifnea 5 a 9) y marcadores (folio 298, pagina 18. linea 26 a 33). 
Dentro de los agentes biológicos que pueden ester dentro de dichas composiciones 
se encuentran componentes no proteicos tales coma agentes antifüngicos (folio 299, 
pagina 22, linea 25 a 27) y dentro de los Æcidos nuclØcos se encuentran pØptidos 
antigØnicos para virus coma el HIV y el virus de rabia (folio 299, pagina 21, lInea 2 a 

� 
5). 

En consecuencia, la reivindicaciOn 1 no es nueva, segn lo divulgado en el 
documento Dl. 

Las reivindicaciones dependientes 7 a 32 y 61 a 66 no mencionan alguna 
caracteristica que haga nueva a la composiciOn de la reivindicación 1 par to coal se 
considera que no son nuevas. 

Grupo Inventivo 2. 

La reivindicación 33 consiste en una composición que comprende un agente 
hioiôgicamente activo no nucieótido, no proteina y un portador que comprende una 
estructura polimØrica que tienen unos grupos ramificados adheridos cargados 
positivamente y que estÆn presentes en una cantidad efectiva para et suministro 
transdØrmico, en donde la asociación entre ci portador y la proteina biolOgicamente 
active es no covalente. 
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Comparación de  las caracteristicas tØcnicas esenciaes. con ls del Estado de la TØcnic.a 

Caracteristicas esencialos 
COmPOSRiOfl 

agente holOgicarnente activo 
nonucleOtidono proteins 
un portador undo de manera 
no covaiente al agente activo 
- que comprende una 

estructura po!crnØrica que 
tienen unos grupos 
ramificados adheridos 
crgdospositivamente 

Frente a 02 

02 ..__ 03 
ComposionComposiciOn 

Lipidos o carbohidratos Antibioticos 

Portador polimerico 
catiónico (polilisina o 
polietilenoimina) que tienen 
unos grupos ramificados 
unidos cargados 
positivamente 

Un portador polimerico de 
tipo polipeptido con uniones 
cation icas 
(esteroides albumfna) 

Las caracteristicas esencaIes de la composición de la reivindicación 33 hahian sido 
divulgadas previamente en D2, el cual da a conocer un portador polimerico cationico 
que se une de manera no covalente por sus terminaciones cationicas a un agente 
biolOgico (folio 300, abstract; pagina 13, reivindicaciones 1 y 9) seleccionado entre 
lipidos, carbohidratos y pØptidos (folio 300, pagina 13. reivindicación 10). 
Dicho portador polimerico puede escogerse de una cadena de polietilenimina (P1) o 
polilisinas (PLL) (folio 300, pagina 13, reivindicación 3). 

En consecuencis, Is reivindicación 33 no es nueva, segün lo divulgado en el 
documento Dl. 

Las reivindicaciones dependientes 34 a 49 y 89 no mencionan alguna caracteristica 
que haga nueva a la composición de  la reivindicaciôn 1, por lo cual se considers que 
no son nuevas. 

Frente a 03 

Las caracteristicas esenciales de la composiciOn de la reivindicación 33 habIan sido 
divulgadas previamente en 03, ci cual da a conocer conjugado que comprende un 
portador, polimØrico y un agente biolôgico de tipo fÆrmaco (folio 303, columns 17 
ejemplo 5; folio 303, reivindicaciOn 1). Dicho portador comprende diferentes puentes 
o dominios remificados de uniOn proteica y estÆn conformados esencialmente por 
polipØptido (folio 301 columna 3, linea 48 a 60; folio 302, columns 11. lines 20 a 30) 
los cuales se unen a estructuras como albumina y esteroides (folio 301. columna 5, 
lines 10 a 30). 

En consecuencia, la reivindicación 33 no es nueva, segün lo divulgado en el 
documento Dl. 

Las reivindicaciones dependientes 34 a 39 no mencionan alguna caracteristica que 
haga nueva a Is composición de la reivindicaciôn 33, por 10 cual se considers que no 
son nuevas, 
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8. Conclusion 

Los requisitos do Patentabilidad do la presente Solicitud estÆn afectados asL 

Item Documento Reivundicaciones afectadas 
Requisito que 

afecta 
Dl W003/072049 1,7 a 32 

y 61 a 66 Novedad 
02 US200 3/O215395J Novedad 
03 US5252713  

-__33a49y89 
 33 a 39 Novedad 

En cumpmiento del articulo 45 do la Decision 486 de la Comisión de la Comunidad 
Andina, so le indica quo debe dar respuesta dentro del tŁrmino de sesenta (60) dias 
contados a partir de la fecha de notificación de la presente comunicaciOn. En caso de 

. no dar respuesta al presente requerirniento, 0 si a pesar do Ia respuesta subsistieran 
los impedimentos para la concesión, so denegarª la  patente. 

Notifiquese ci presente oficia conforme a lo dispuesto en ci numeral 5.2, literal e), del 
capitulo quinto del tltulo primero do la Circular Unica No. 10 de 2001. 

JOSE LUIS SALAZAR LOPEZ 
Dftector, de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijación en Iista, de fc.cha 

Eborado por: Ana Delia PinzOn Garcia 
Rovisado Par: J:cquelinc Alfonso 
Aprohado por, JosØ Luis Salazar Lopez 
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