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(57) ABSTRACT 

Methods and compositions are taught that may be used to 
administer speci?c bioactive polypeptides, known as T20 
and T1249 to a patient, e.g., as a method of treating a disease 
or disease state. In particular, the invention teaches carrier 
hydrogel composition that contain (a) a polymer material 
and (b) an effective dose of T20, T1249 or a derivative 
thereof. The polymer materials used in the carrier hydrogel 
composition preferably have reverse gelation properties and 
exist as a liquid, aqueous solution at temperatures beloW 
physiological temperatures (e.g., beloW the body tempera 
ture of a patient) but form hydrogels under physiological 
conditions (e.g., at temperatures at or near the body tem 
perature of a patient). The carrier hydrogel compositions 
may thus be administered to a patient by injection While they 
are in a liquid state. Upon administration the carrier hydro 
gel compositions then form hydrogels With the T20 and/or 
T1249 polypeptides embedded therein. The T20 and/or 
T1249 polypeptides are thereby released With improved 
pharmacokinetic properties and bioavailability. The inven 
tion thus provides methods for administering T20 and T1249 
polypeptides to a patient by administering the T20 and/or 
T1249 polypeptides in the carrier hydrogel composition of 
the invention. Methods of treating various diseases and 
disease states, particularly HIV infection, are also provided 
that involve administering an effective dose of T20 and/or 
T1249 polypeptides to a patient in the carrier hydrogel 
composition of the invention. 
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METHODS AND COMPOSITIONS FOR 
ADMINISTRATION OF THERAPEUTIC 

REAGENTS 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to compositions and 
methods for the administration of therapeutic reagents. In 
particular, the invention relates to compositions and methods 
for the administration of the peptides knoWn as T20 and 
T1249. 

2. BACKGROUND 

[0002] Peptide products have a Wide range of uses as 
therapeutic and/or prophylactic reagents for prevention and 
treatment of disease. For example, many peptides are able to 
regulate biochemical or physiological processes to either 
prevent disease or to provide relief from symptoms associ 
ated With disease. For example, peptides such as viral or 
bacterial peptides have been utiliZed successfully as vac 
cines for prevention of pathological diseases. Additionally, 
peptides have been successfully utiliZed as therapeutic 
agents for treatment of disease symptoms. Such peptides fall 
into diverse categories such as, for example, hormones, 
enZymes, immunomodulators, serum proteins and cytok 
mes. 

[0003] For peptides to manifest their proper biological and 
therapeutic affect in patients, they must be present in appro 
priate concentrations at their sites of action in vivo. More 
speci?cally, the pharmacokinetics of any particular com 
pound, including any particular peptide, is dependent on the 
bioavailability, distribution and clearance of that compound 
in vivo. HoWever, the chemical nature and characteristics of 
peptides, such as siZe, complexity, conformational require 
ments and solubility pro?les, tend to cause peptides to have 
pharmakokinetic pro?les that are suboptimal compared to 
the pharmakokinetic pro?les of other compounds. 

[0004] Accordingly, there has been considerable effort in 
the art to attempt to develop Ways to administer therapeutic 
reagents such as peptides so that both the bioavailability and 
the half-life of the therapeutic reagents are increased. For 
example, drug loaded biodegradable controlled release 
devices fabricated from polyglycolic acid (PGA) and poly 
lactic acid (PLA) polymers have been described. One such 
device, the Lupron DepotTM, consists of injectable micro 
capsules Which release a therapeutic reagent, leuprolide 
acetate, over a prolonged period of time (e.g., about 30 
days). HoWever, due to the hydrophobic properties of these 
polymers, drug loading and device manufacturing using 
these methods requires organic solvents such as methylene 
chloride, chloroform, acetic acid or dimethyl formamide, 
Which may induce tissue irritation in patients. Further, the 
?nal product requires extensive drying and exists as a 
distinct solid shape. Thus, such devices must be adminis 
tered either as implants or injected as solid microspheres. 
Such solid dosage forms may cause additional tissue irrita 
tion, and administration as implants requires invasive sur 
gery. In addition, hydrophilic molecules such as certain 
peptides cannot diffuse out through the hydrophobic matrix 
of these materials. 

[0005] Injectable systems for delivering therapeutic 
reagents such as peptides have also been proposed. For 
example, Dunn et al., US. Pat. Nos. 4,938,763 and 5,278, 
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202, describe thermoplastic and/or thermosetting polymer 
systems Which may be mixed With a drug injected in a liquid 
form and Which, upon injection and exposure to body ?uids 
or Water, coagulate into a gel polymer matrix encapsulating 
the drug. The gel polymer matrix releases the drug in a 
controlled manner and degrades to products that are readily 
metaboliZed and excreted. HoWever, the solutions require 
the use of organic solvents, such as N-methyl-2-pyrrolidone, 
methyl ethyl ketone, dimethylformamide, propylene glycol, 
THF, DMSO, dodecylaZacycloheptan-2-one and the like, 
that may be toxic or irritating to body tissues. Further, 
preparation of these systems is quite complicated and 
unWieldily; the drug must be admixed With the prepolymer 
solution folloWed by addition of a curing reagent. The 
preparation must be injected almost immediately after the 
addition of the curing reagent and cannot be stored. 

[0006] Cha et al., US. Pat. No. 5,702,717, also describes 
an injectable system and method for delivering drugs, 
including peptides, dissolved or dispersed in a biodegrad 
able block copolymer that has a reverse gelation temperature 
beloW the physiological temperature of a patient. Speci? 
cally, the copolymer consist of a hydrophobic polymer block 
composed of poly(a-hydroxy acids) or poly(ethylene car 
bonates), and a hydrophilic polymer block composed of 
polyethylene glycol. The composition may be loaded With a 
drug and stored as a liquid at a temperature beloW its 
gelation temperature. HoWever, upon injection into a patient, 
the temperature is increased and the composition undergoes 
a phase change to form a hydrogel. 

[0007] Poloxamer compounds, Which are block copoly 
mer systems composed of tWo different polymer blocks, ie., 
hydrophilic poly(ethylene oxide) blocks and hydrophobic 
poly(propylene oxide) blocks, are also knoWn and may be 
used to administer certain compounds. These polymer 
blocks are synthesiZed to make a triblock of poly(ethylene 
oxide)-poly(propylene oxide)-poly(ethylene oxide) and 
marketed under the PluronicTM tradenames. The composi 
tions knoWn as Pluronic F-127TM or Poloxamer 407 is of 
particular interest for drug delivery. Pluronic F-127TM con 
sists of approximately 70% ethylene oxide and 30% propy 
lene oxide by Weight, and has an average molecular Weight 
of 11500. The copolymer has reverse thermal gelation 
properties, and is liquid at loW temperature (under 10° C.) 
While forming a soft gel at physiological temperatures. 
Studies have been performed to investigateWhether Pluronic 
F-127 gels may be utiliZed as an injectable sustained release 
depot (see, e.g., Johnson et al., 1985, J. Parenteral Sci. & 
Tech. 39:83-88; Fults and Johnson, 1990, J. Parenteral Sci. 
& Tech. 44:58-65; Johson et al., 1992, Pharmaceutical 
Research 9:425-434; MorikaWa et al., 1987, Cancer Res. 
47:37-41; and Johnson and Miller, 1989, J. Parental Sci. & 
Tech. 43:279-285; Xu et al., 1993,Pharmaceutical Research 
10:1144-1152). 

3. SUMMARY OF THE INVENTION 

[0008] The present invention provides, ?rst, carrier hydro 
gel compositions Which may be used to administer bioactive 
molecules to a patient. Speci?cally, the carrier hydrogel 
compositions of the invention are compositions comprising 
a polymer material that forms a hydrogel at phyiological 
temperatures and a polypeptide Which is either T20 or 
T1249. The carrier hydrogel compositions of the invention 
are ideally suited for administering the speci?c peptides, 
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referred to as T20 and T1249, Which are described herein, as 
Well as derivatives of the T20 and T1249 peptides described 
herein. 

[0009] The carrier hydrogel compositions comprise gel 
ling materials that possess a reverse thermal gelation prop 
erty, and at least one peptide, i.e., T20, T1249 or a derivative 
thereof. The carrier hydrogel compositions exist as liquid, 
aqueous solutions at temperatures that are beloW physiologi 
cal temperatures. HoWever, When the gelling materials are 
exposed to physiological temperatures (e.g., temperatures of 
about 37° C.) they form a polymer gel Which is biodegrad 
able or at least bioerodible. Such carrier hydrogel compo 
sitions can be stored inde?nitely in an aqueous state. The 
carrier hydrogel composition can then be administered to a 
patient in liquid form, e.g., by subcutaneous injection. Upon 
administration, the carrier hydrogel composition is heated to 
the patient’s body temperature and forms a polymer gel 
Which then acts as a sustained-release matrix for the pep 
tides. 

[0010] The carrier hydrogel compositions of the invention 
contain at least one polymer material in suf?cient amounts 
(i.e., at suf?cient concentrations in an aqueous solution) to 
form a gel. Preferably, the polymer material is Poloxamer 
407 or Methyl cellulose. The carrier hydrogel compositions 
of the invention also contain a T20 or T1249 peptide, or a 
derivative thereof, e.g., for administration to a patient. 
Preferably, the carrier hydrogel compositions of the inven 
tion contain a suf?cient concentration of peptide such that an 
effective dose of the peptide is released. 

[0011] The invention is based, at least in part, on the 
unexpected discovery that signi?cantly improved pharma 
cokinetic pro?les, including increased half life and reduced 
clearance rates, are achieved When T20 and/or T1249 pep 
tides are administered in the carrier hydrogel compositions 
of the present invention relative to administration by intra 
venous injection of the peptides in aqueous solution. 
Accordingly, the invention also provides methods for 
administering T20 and/or T1249 peptides to a patient. The 
methods of the invention comprise administering to a patient 
a carrier hydrogel composition that contains (a) gelling 
materials that possess a reverse thermal gelation property, 
and (b) at least one peptide, i.e., T20, T1249 or a derivative 
thereof. 

[0012] As used herein, the folloWing terms shall have the 
beloW assigned meanings: 

[0013] “Patient,” as used herein, refers to any individual 
organism, most preferably a human or other mammal, to 
Which bioactive molecules are administered. Most prefer 
ably, bioactive molecules are administered to a patient to 
cure, ameliorate or prevent a symptom of a particular disease 
or disease state. HoWever, as the term is used herein, a 
patient may also be an individual organism, most preferably 
a human or other mammal, to Which bioactive molecules are 
administered for some other purpose, such as to prevent 
disease, e.g., by vaccination, or by directly blocking patho 
gen (e.g., viral) infection or pathogen induced cell fusion; or 
for medical diagnostics and/or prognostics. A patient may 
also be an individual in Whom some molecular and/or 
biochemical process, e.g., fusogenic events, may be modu 
lated by administering bioactive molecules such as peptides. 

[0014] “Peptides” and “polypeptides” are de?ned herein 
as organic compounds comprising tWo or more amino acids 
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covalently joined by peptide bonds. Peptides may be 
referred to With respect to the number of constituent natural 
L-amino acids, i.e., a dipeptide contains tWo amino acid 
residues, a tripeptide contains three amino acid residues, etc. 
Peptides may also include non-natural amino acids and any 
of the modi?cations and additional amino and carboxyl 
groups as are described herein. Peptide sequences de?ned 
herein are represented by the one-letter amino acid code as 
folloWs: 

A (alanine) L (leucine) 
R (arginine) K (lysine) 
N (asparagine) M (methione) 
D (aspartic acid) F (phenylalanine) 
C (cysteine) P (proline) 
Q (glutamine) S (serine) 
E (glutamic acid) T (threonine) 
G (glycine) W (tryptophan) 
H (histidine) Y (tyrosine) 
I (isoleucine) V (valine) 
L (leucine) X (any amino acid) 
K (lysine) 

[0015] An “effective dose” refers to a quantity of a bio 
active molecule, e.g., a peptide, that is suf?cient to produce 
a biological effect in an organism. In instances Wherein the 
bioactive molecules are administered as therapeutic 
reagents, an effective dose is de?ned as a “therapeutically 
effective dose.” A “therapeutically effective dose” refers to 
a quantity of bioactive molecules, e.g., peptides, that is 
suf?cient to cure, prevent or ameliorate a disease or disease 
state, or to prevent or ameliorate one or more symptoms of 
a disease or disease state. Prevention is understood to 
include prevention or inhibition of pathogen (e.g., viral) 
infection, or prevention or inhibition of viral-induced events 
such as cell-fusion. With respect to the carrier hydrogel 
compositions of the invention, the peptide concentration 
should be suf?cient for an effective dose or therapeutically 
effective dose to be released from the composition once the 
composition is administered. 

[0016] “Gel” and “hydrogel” are interchangeable terms 
and are de?ned herein as a semi-solid combination of one or 

more of the gel-forming polymers described herein. It is 
understood that one skilled in the art Will readily recogniZe 
a hydrogel, e. g., as a composition Which does not How under 
Ig gravitational pull or, in the case of a “soft” hydrogel, 
Which ?oWs only at a very sloW rate (i.e., less than 1-10% 
the How rate of the solution state of the polymer). 

[0017] “Solution,” and “aqueous solution” are de?ned 
herein as Water-based liquids (including viscous liquids). In 
particular, a “gel solution” or “aqueous gel solutaion” is 
de?ned herein to comprise one or more gel-forming polymer 
materials in aqueous solution at suf?cient amounts (i.e., 
suf?cient concentration) to form a gel. 

[0018] The terms “loWer critical solution temperature” or 
“LCST,”“gelation temperature” and “reverse thermal gela 
tion temperature” or “RTGT” are de?ned herein to mean the 
temperature at Which a gel solution undergoes reverse ther 
mal gelation to form a gel or hydrogel. In particular, LCST, 
gelation temperature or RTGT refer to the temperature 
beloW Which the gel-forming polymer materials exist in an 
aqueous gel solution and above Which the polymer material 
form a hydrogel. 
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4. BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 shows a plot of T20 blood plasma concen 
trations in Sprague DaWley rats over a 12 hour time period 
postdose for T20 polypeptide administered in a hydrogel or 
in aqueous solution; Group I: (—o—), 50 mg/mL T20 in 
high viscosity hydrogel; Group II: (—III—), 25 mg/mL T20 
in high viscosity hydrogel; Group III: (—A—), 25 mg/mL 
T20 in loWer viscosity hydrogel; Group IV: (—O—), 25 
mg/mL T20 in aqueous buffer. 

[0020] FIG. 2 shoWs a plot of T20 blood plasma concen 
trations in Sprague-DaWley rats over a 24 hour time period 
postdose for T20 polypeptide administered in various hydro 
gel compositions; Group I: (—o—), 50 mg/mL T20 in high 
viscosity hydrogel; Group II: (—III—), 25 mg/mL T20 in 
high viscosity hydrogel; Group III: (—A—), 25 mg/mL T20 
in loWer viscosity hydrogel; Group IV: (—O—), 25 mg/mL 
T20 in aqueous buffer. 

[0021] FIG. 3 shoWs a plot of T1249 blood plasma 
concentrations in Sprague-DaWley rats for T1249 adminis 
tered in a hydrogel and in aqueous solution; Group I: 
(—o—), 12.5 mg/mL T1249 in hydrogel; Group H: (—O— 
), 12.5 mg/mL T1249 in aqueous buffer. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] Described herein are novel carrier hydrogel com 
positions Which may be used to administer bioactive pep 
tides to a patient. In particular the novel carrier hydrogel 
composition of the invention are useful for administering the 
peptides referred to herein as T20 and T1249, as Well as 
derivatives of these peptides, to a patient. Also described 
herein are methods for using the carrier hydrogel composi 
tions of the invention to administer these bioactive mol 
ecules to a patient. The carrier hydrogel compositions of the 
invention comprise (a) at least one hydrogel material and (b) 
T20, T1249, and/or a T20 or T1249 derivative. The carrier 
compositions of the invention preferably form hydrogels at 
physiological temperatures (e.g., at temperatures betWeen 
about 25 and 40° C., including temperatures of about 37° C. 
or at or near the body temperature of a patient), but are liquid 
at temperatures beloW temperature (e.g., at or beloW room 
temperature, at or beloW 25° C., at or beloW 20° C., at or 
beloW 15° C., at or beloW 10° C., or at or beloW 5° C. 

[0023] Polymer materials that may be used for the novel 
carrier hydrogel compositions of the invention are described 
in detail in Section 5.1 beloW. Section 5.2 and its subsections 
describe the bioactive peptides, i.e., T20, T1249, T20 and 
T1249 derivatives, that may be administered by and used in 
the carrier hydrogel composition of the invention, as Well as 
methods of synthesiZing such peptides. The carrier hydrogel 
compositions can further comprise, for example, additional 
components as described beloW in Section 5.3. Section 5.4, 
beloW, describes such methods of using the carrier compo 
sitions of the invention. 

[0024] Further, the examples presented in Sections 6-8 
herein beloW describe speci?c exemplary and non-limiting 
embodiments of the invention. In particular, the example 
presented in Section 6 describes the synthesis and charac 
teriZation of several speci?c embodiments of the carrier 
hydrogel compositions of the invention. The examples pre 
sented in Sections 7 and 8 describe the use of speci?c carrier 
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hydrogel compositions of the invention to administer T20 
and T1249 in vivo, and demonstrate that peptides adminis 
tered by these compositions have improved pharmacokinetic 
properties, including increased half-life and bioavailability, 
relative to administration of T20 and T1249 by traditional 
means, e.g., by intravenous injection of T20 or T1249 in 
aqueous solution. 

[0025] The descriptions and examples presented herein 
beloW are by Way of example and not by Way of limitation. 
Related variants and equivalents of the speci?c embodi 
ments described herein Will be apparent to one of skill in the 
art. Such variants and equivalents are also intended to be 
encompassed by the pending claims. 

5 .1. Carrier Hydrogel Materials 

[0026] The polymer material used in the compositions is a 
polymer material that forms a hydrogel. In particular, the 
polymer material solutions possess a reverse thermal gela 
tion property. That is, aqueous solutions of the polymer 
material exist in a liquid state at temperatures beloW a 
“gelation temperature.” At temperatures at or above the 
gelation temperature, aqueous solutions of the polymer 
material exist as a hydrogel. Most preferably, the gelation 
temperature of the polymer material is such that the material 
exists as a hydrogel at physiological temperatures, i.e., at the 
body temperature of a Warm blooded organism to Which the 
carrier hydrogel composition of the invention are adminis 
tered (e.g., 37° C.), yet exists in a liquid state beloW the 
physiological temperature. For example, aqueous solutions 
of the carrier hydrogel compositions of the present invention 
preferably form a hydrogel at temperatures of at least about 
37° C. or above, or at least about 30° C. or above, While 
existing in a liquid state at cooler temperatures, e.g., at about 
25° C. and beloW. Preferably, the hydrogel compositions of 
the invention are liquid at temperatures beloW 25 ° C., beloW 
20° C., beloW 15° C., beloW 10° C., or beloW 4-5° C. 

[0027] Preferably, the polymer material is Poloxamer 407 
(PluronicTM F-127, BASF Compnay, Wyandotte, Mich.) or 
Methyl cellulose (MethocelTM A, DoW Chemical Compnay, 
Midland, Mich.). HoWever, other polymer materials may be 
used, including but not limited to hydroxypropylmethyl 
cellulose and sodium carboxymethylcellulose, and konj ac to 
name a feW. 

[0028] Poloxamer 407 is a block polymer composed of 
tWo different polymer blocks: hydrophilic poly(ethylene 
oxide) blocks and hydrophobic poly(propylene oxide) 
blocks. These tWo compositions are combined to form a 
triblock of poly(ethylene oxide)-poly(propylene oxide) 
poly(ethylene oxide). Solutions of these triblock polymers 
undergo solidi?cation or gelation as the temperature of the 
solution is raised above a critical temperature, knoWn as the 
gelation temperature. Aqueous solutions of these polymers 
form micelles (microscopic spheres incorporating Water) at 
loW concentrations, and turn into thick continuous gels at 
higher concentrations (e.g., approximately 20-30% by 
Weight) and elevated temperature (e.g., approximately 30° 
c.). 
[0029] In particular, Poloxamer 407 consists of approxi 
mately 70% poly(ethylene oxide) and 30% poly(propylene 
oxide) by Weight, and has an average molecular Weight of 
11500 Da. Concentrated solutions (e.g., of —20-30% by 



US 2003/0165555 A1 

Weight) are ?uid at loW temperatures (e.g., below 10° C.) but 
are a hydrogel a body temperature. 

[0030] Methyl cellulose, the methyl ether derivative of 
cellulose, is another polymer Well known in the art Whose 
aqueous solutions possess a reverse thermal gelation prop 
erty. Methylcellulose is generally regarded as a safe material 
and is commonly used in solid dosage forms for oral 
administration such as sustained release tablets (see, e.g., the 
DoW Technical Handbook for Methocel, 1996, Form No. 
192-01062-996GW, DoW Chemical Co., Midland, Mich.). 

[0031] Preferably, the polymer material is present in the 
carrier hydrogel composition of the invention at suf?cient 
concentrations so that the compositions have a reverse 
gelation property and form hydrogels When heated to tem 
peratures at or beloW physiological temperature. In those 
embodiments of the invention Where the polymer material is 
Poloxamer 407, the material is preferably present at con 
centrations from about 15% to about 35% by Weight (before 
addition of the peptide). More preferably, the material is 
present at concentrations from about 20% to about 30% by 
Weight (before addition of the peptide). Other concentrations 
Will be apparent to those skilled in the art depending on the 
particular circumstances and/or applications for Which the 
invention is used, including, e.g., the particular peptides or 
peptide derivatives to be administered and the particular 
organism (i.e., the patient) to Which the peptides or peptide 
derivatives are to be administered. 

[0032] In those embodiments of the invention Where the 
polymer material is methyl cellulose, the material is pref 
erably present at concentrations from about 1% to about 
10% by Weight (before addition of the peptide). More 
preferably, methyl cellulose is present at concentrations 
from about 4% to about 8% by Weight. Most preferably, 
methyl cellulose is present in the carrier hydrogel compo 
sition at a concentration of about 5% by Weight. 

5.2. T20 and T1249 

[0033] The carrier hydrogel compositions of the invention 
are particularly useful for administering bioactive peptides 
knoWn in the art as T20 and T1249, as Well as for admin 
istering derivatives of the T20 and T1249 peptides. Admin 
istration of T20 or T1249 in the carrier hydrogel composi 
tion of the present invention results in improved 
pharmacokinetic properites, including increase bioavailabil 
ity and half-life, of the peptide relative to administration by 
methods currently knoWn in the art, e.g., intravenous injec 
tion of T20 or T1249 in aqueous solution. Accordingly, the 
carrier hydrogel compositions of the invention preferably 
contain an effective dose (or a therapeutically effective dose) 
of T20, T1249 or a derivative thereof (i.e., a derivative of 
T20 or T1249) to be released from the carrier hydrogel 
composition once it is administered to a patient. For 
example, in preferred embodiments the concentration of T20 
or T1249 is betWeen about 1 mg/mL and 100 mg/mL, more 
preferably betWeen 10 mg/mL and 100 mg/mL. 

5.2.1. T20 and T1249 Peptides and Derivatives 

[0034] The polypeptides referred to herein as T20 and 
T1249 are knoWn peptides Which have potent antiviral 
properties. In particular, T20 and T1249 possess potent 
activity against HIV and are useful, therefore, in methods of 
treating, inhibiting and/or preventing HIV infection. 
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[0035] The peptide T20 is a polypeptide also knoWn in the 
art as DP178 that is described, e.g., in US. Pat. No. 
5,464,933, Which is incorporated herein by reference in its 
entirety. In particular, T20 is polypeptide corresponding to 
the folloWing 36 amino acid sequence of the HIV-1LAI gp41 
protein (amino acid residues 638 to 673): 

[0036] YLTSLIHSLIEESQNQQEKNEQELLELD 
KWASLWNWF (SEQ ID NO.:1). 

[0037] The T20 peptide is preferably blocked at the amino 
terminus by an acetyl group (Ac) and at the carboxyl 
terminus by an amido group (NH2). 

[0038] T1249 sequences are described and enabled, in 
general, herein beloW. In particular, T1249 is a 39 amino 
acid peptide having the sequence: 

[0039] WQEWEQKITALLEQA 
QIQQEKNEYELQKLDKWASLWEWF (SEQ ID 
NO.:2). 

[0040] Like T20, T1249 is preferably blocked at the amino 
terminus by an acetyl group (Ac) and at the carboxyl 
terminus by an amido group (NH2). Both T20 and T1249 
peptides exhibit potent antiviral activity in vitro as Well as in 
vivo. In particular, both peptides exhibit anti-HIV activity. 
T1249 additional exhibits, e.g., anti-SIV (simmian immu 
node?ciency virus) activity. 
[0041] It is understood that the polypeptides Which may be 
used in the compositions of the present invention are not 
limited to the particular T20 and T1249 amino acid 
sequences recited in SEQ ID NOS. 1 and 2 above, but also 
include derivatives of T20 and T1249. Derivatives of T20 
and T1249 include, for example, polypeptides Whose amino 
acid sequences are derived from, but are not necessarily 
identical to, the amino acid sequences depicted in SEQ ID 
NOS. 1 and 2, above. T20 and T1249 derivatives further 
include, but are not limited to, peptides or peptide deriva 
tives that comprise one or more amino acid residues that are 
not genetically encoded and/or are not naturally occurring. 
Such T20 and T1249 derivatives may include, for example, 
peptide derivatives that incorporate one or more amino acid 
analogs. 
[0042] Accordingly, the T20 and T1249 polypeptides 
Which may be used in the present invention further include 
peptide sequences comprising amino acid sequences that are 
otherWise identical to the amino acid sequences provided in 
SEQ ID NOS. 1 and 2 above, but comprise one or more 
amino acid substitutions, additions or deletions (for 
example, amino- or terminal-insertions and truncations). 
With respect to amino acid residue insertions, preferably 
insertions are no greater than about 50 amino acid residues, 
and more preferably no more than about 15 amino acid 
residues. With respect to amino acid deletions, it is generally 
preferably the T20 and T1249 polypeptides used in the 
carrier hydrogel composition of the invention be at least 
about 4-6 amino acid residues in length. 

[0043] Preferred amino and/or carboxy terminal insertions 
include ones Which comprise amino acid sequences amino 
and/or carboxy to the endogenous protein sequence from 
Which the T20 or T1249 polypeptide is derived. For 
example, in the case of T20, such an insertion Would 
comprise an amino and/or carboxy-terminal insertion com 
prising a gp41 amino acid sequence adjacent to the gp41 
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sequence of the polypeptide (e.g., the T20 sequence: amino 
acid residues 638 to 673 of gp41). 

[0044] It is understood that certain amino acid residues in 
the T20 and T1249 poypeptide sequences depicted in SEQ 
ID NOS. 1 and 2 can be replaced With other amino acid 
residues Without signi?cantly deleteriously affecting, and in 
some instances even enhancing, the activity of the peptides. 
Thus, the T20 and T1249 polypeptides Which may be used 
in, and are therefore considered part of, the carrier hydrogel 
composition of the present invention include altered forms 
of the T20 and T1249 amino acid sequences disclosed herein 
(i.e., SEQ ID NOS. 1 and 2) Wherein at least one de?ned 
amino acid residue in the structure (i.e., in the sequence) is 
substituted With another amino acid residues. Such amino 
acid substitutions may be conservative, i.e., the replacing 
amino acid residue has physical and chemical properties 
(e.g., similar charge, siZe and/or hydrophobicity character 
istics) that are similar to the amino acid residue being 
replaced, or non-conservative amino acid substitutions. 

[0045] In addition, the amino acid substitutions need not 
be, and in certain embodiments preferably are not, restricted 
to the genetically coded amino acids. Indeed, the T20 and 
T1249 polypeptides may contain amino acid residues and/or 
amino acid analogs that are not genetically encoded. Thus, 
in addition to the naturally occurring genetically encoded 
amino acids, amino acid residues in the polypeptides may be 
substituted With naturally occurring non-encoded amino 
acids and synthetic amino acids. 

[0046] Certain commonly encountered amino acids Which 
provide useful substitutions include, but are not limited to, 
[3-alanine ([3-Ala) and other omega-amino acids such as 
3-aminopropionic acid, 2,3-diaminopropionic acid (Dpr), 
4-aminobutyric acid and so forth; ot-aminoisobutyric acid 
(Aib); e-aminoheXanoic acid (Aha); o-aminovaleric acid 
(Ava); N-methylglycine or sarcosine (MeGly); ornithine 
(Om); citrulline (Cit); t-butylalanine (t-BuA); t-butylglycine 
(t-BuG); N-methylisoleucine (MeIle); phenylglycine (Phg); 
cycloheXylalanine (Cha); norleucine (Nle); naphthylalanine 
(Nal); 4-chlorophenylalanine (Phe(4-Cl)); 2-?uorophenyla 
lanine (Phe(2-F)); 3-?uorophenylalanine (Phe(3-F)); 4-?uo 
rophenylalanine (Phe(4-F)); penicillamine (Pen); 1,2,3,4 
tetrahydroisoquinoline-3-carboXylic acid (Tic); P-2 
thienylalanine (Thi); methionine sulfoXide (MSO); 
homoarginine (hArg); N-acetyl lysine (AcLys); 2,4-diami 
nobutyric acid (Dbu); 2,3-diaminobutyric acid (Dab); p-ami 
nophenylalanine (Phe(pNH2)); N-methyl valine (MeVal); 
homocysteine (hCys), homophenylalanine (hphe) and 
homoserine (hSer); hydroXyproline (Hyp), homoproline 
(hPro), N-methylated amino acids and peptoids (N-substi 
tuted glycines). 

[0047] While in most instances, the amino acids of the T20 
or T1249 polypeptide Will be substituted With L-enantio 
meric amino acids, the substitutions are not limited to 
L-enantiomeric amino acids. Thus, also included in the 
de?nition of “mutated” or “altered” forms are those situa 
tions Where an L-amino acid is replaced With an identical 
D-amino acid (e.g., L-Arg—>D-Arg) or With a D-amino acid 
of the same category or subcategory (e.g., L-ArgQD-Lys), 
and vice versa. 

[0048] It is to be understood that the present invention also 
contemplates T20 and T1249 polypeptide analogues 
Wherein one or more amide linkage is optionally replaced 
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With a linkage other than amide, preferably a substituted 
amide or an isostere of amide. Thus, While the amino acid 
residues Within T20 and T1249 are generally described in 
terms of amino acids, and preferred embodiments of the 
invention are exempli?ed by Way of peptides, one having 
skill in the art Will recogniZe that in embodiments having 
non-amide linkages, the term “amino acid” or “residue” as 
used herein refers to other bifunctional moieties bearing 
groups similar in structure to the side chains of the amino 
acids. In addition the amino acid residues may be blocked or 
unblocked. 

[0049] Additionally, one or more amide linkages can be 
replaced With peptidometic or amide mimetic moieties 
Which do not signi?cantly interefere With the structure or 
activity of the polypeptides. Suitable amid mimetic moieties 
are described, for eXamle, in Olson et al., 1993, J. Med. 
Chem 36:3049. 

[0050] Preferably, the T20 and T1249 polypeptides 
depicted in SEQ ID NOS. 1 and 2 above have speci?cally 
modi?ed or blocked amino and/or carboXy termini. In par 
ticular, preferably the amino termini are block by an acetyl 
group (Ac) and the carboXy termini are blocked by an amido 
group (NH2). HoWever, any polypeptide comprising an 
unmodi?ed primary amino acid sequences as depicted in 
SEQ ID NOS. 1 and 2 is considered to be a T20 or T1249 
polypeptide and may also be used in the present invention. 
The amino- and/or carboXy-termini of the polypeptides can 
therefore comprise an amino group (—NH2) or a carboXy 
group (—COOH), respectively. Alternatively, the polypep 
tides’ amino termini may, for example, represent a hydro 
phobic group, including but not limited to carbobenZyl, 
dansyl, T-butoXycarbonyl, decanoyl, napthoyl or other car 
bohydrate groups; an acetyl group; 9-?uorenylmethoXy 
carbonyl (FMOC) group; a macromolecular carrier group; or 
a modi?ed, non naturally occurring amino acid residue. 
Alternatively, the polypeptides’ carboXy terminui can, for 
eXample, represent an amido group; a T-buXoXycarbonyl 
group; a macromolecular carrier group; or a modi?ed non 

naturally occurring amino acid residue. 

[0051] The T20 and T1249 polypeptides Which may be 
used in the methods and compositions of the present inven 
tion also include “hybrid polypeptides.” Such T20 and 
T1249 hybrid polypeptides generally comprise a core 
polypeptide and at least one “enhancer” sequence Which 
may be used to enhance the pharmacokinetic properties of 
the resultant hybrid polypeptide. 

[0052] Possible core polypeptides include the T20 
polypeptide sequence depicted in SEQ ID NOS. 1, above, or 
the T1249 core polypeptide sequence: 

[0053] TALLEQAQIQQEKNEYELQKLDK (SEQ 
ID NO.:3) 

[0054] as Well as any derivative of the T20 polypeptide 
sequence depicted in SEQ ID NO.: 1 or of the T1249 core 
polypeptide sequence depicted in SEQ ID NO.:3. 

[0055] Possible enhancer sequences include, but are not 
limited to, the folloWing amino acid sequences (in forWard 
or reverse orientation): “WXXWXXXI”, “WXXWXXX”, 
“WXXWXX”, “WXXWX”, “WXXW”, “WXXXWXWX”, 
“XXXWXWX”, “XXWXWX”, “XWXWX”, “WXWX”, 
“WXXXWXW”, “WXXXWX”, “WXXXW”, “IXXX 
WXXW”, “XXXWXXW”, “XXWXXW”, “XWXXW”, 
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“XWXWXXW”, “XWXWXXX”, “XWXWXX”, 
“XWXWX”, “XWXW”, “WXWXXXW”, or 
“XWXXXW”, wherein X can be any amino acid, W repre 
sents tryptophan and I represents isoleucine. 

[0056] Typically, an enhancer peptide sequence Will be 
about 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 amino acid 
residues in length, With about 4 to about 20 residues in 
length being preferred, about 4 to about 10 residues in length 
being more preferred, and about 6 to about 8 residues in 
length being most preferred. Among the most preferred 
enhancer peptide sequences are ones comprising the amino 
acid sequences “WQEWEQKI” and “WASLWEWF.” HoW 
ever, Table II, beloW, depicts, by Way of example and not by 
Way of limitation, additional preferred enhancer peptide 
sequences Which may be used in polypeptides administered 
by the methods and compositions of the present invention. 
It is to be understood that While the forWard orientation of 
these sequences is depicted beloW, the reverse orientation of 
these sequences may also be used as enhancer peptide 
sequences in polypeptides used in the present invention. For 
example, While the forWard orientation of the enhancer 
peptide sequence “WMEWDREI” is depicted beloW, its 
reverse orientation (i.e., “IERDWEMW”), althought not 
depicted in Table II, beloW, is also an enhancer peptide 
sequence. 

TABLE II 

ENHANCER SEQUENCES 

WMEWDREI IEWEWF 

WQEWERKV IEWEW 

WQEWEQKV EWEW 

MTWMEWDREI WASLWEWF 

NNMTWMEWDREI WAGLWEWF 

WQEWEQKVRYLEANI AKWASLWEWF 

NNMTWQEWEZKVRYLEANI AEWASLWEWF 

WNWFI WASLWAWF 

WQEWDREISNYTSLI AEWASLWAWF 

WQEWEREISAYTSLI AKWASLWAWF 

WQEWDREI WAGLWAWF 

WQEWEI AEWAGLWAWF 

WNWF WASLWAW 

WQEW AEWASLWAW 

WQAW WAGLWAW 

WQEWEQKI AEWAGLWAW 

WASLWNWF DKWEWF 

WASLFNFF IEWASLWEWF 

WDVFTNWL IKWASLWEWF 

WASLWEWF DEWEWF 
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TABLE II -continued 

ENHANCER SEQUENCES 

[0057] It is understood that such enhancer polypeptide 
sequences can exhibit amino acid substitutions, deletions 
and/or insertions and discussed above for T20 and T1249 
polypeptides. 

5.2.2. Synthesis of T20 and T1249 Polypeptides 

[0058] The T20 and T1249 polypeptides of the invention, 
including the enhancer, core and hybrid polypeptides 
described supra, may be synthesiZed or prepared by tech 
niques Well knoWn in the art for the synthesis and prepara 
tion of polypeptides in general. See, for example, Creighton, 
1983, Proteins: Structures and Molecular Principles, W. H. 
Freeman and Co., NeW York, Which is incorporated herein 
by reference in its entirety. For example, polypeptides may 
be prepared using conventional step-Wise solution or solid 
phase synthesis, fragment condensation, F-MOC or T-BOC 
chemistry, as described, e.g., in Chemical Approaches to the 
Synthesis of Peptides and Proteins, William et al., Eds., 
1997, CRC Press, Boca Raton Fla., and in references cited 
therein; in Solid Phase Peptide Synthesis: A Practical 
Approach, Atherton & Sheppard, Eds., 1989, IRL Press, 
Oxford, England, and in references cited therein; each of 
Which is incorporated herein by reference in their entireties. 

[0059] The polypeptides of the invention can be puri?ed 
by art-knoWn techniques such as normal and reverse phase 
high performance liquid chromatography, ion exchange 
chromatography, gel electrophoresis, affinity chromatogra 
phy, siZe exclusion, precipitation and the like. The actual 
conditions used to purify a particular polypeptide Will 
depend, in part, on synthesis strategy and on factors such as 
net charge, hydrophobicity, hydrophilicity, solubility, stabil 
ity etc., and Will be apparent to those having skill in the art. 

[0060] Polypeptides used in the methods and composi 
tions of the invention may also be made using recombinant 
DNA techniques. Here, the nucleotide sequences encoding 
the polypeptides of the invention may be synthesiZed, and/or 
cloned, and expressed according to techniques Well knoWn 
to those of ordinary skill in the art. See, for example, 
Sambrook, et al., 1989, Molecular Cloning, A Laboratory 
Manual, Vols. 1-3, Cold Spring Harbor Press, NY. 

[0061] One may obtain the DNA segment encoding the 
polypeptide of interest using a variety of molecular biologi 
cal techniques, generally knoWn to those skilled in the art. 
For example, polymerase chain reaction (PCR) may be used 
to generate the DNA fragment encoding the protein of 
interest. Alternatively, the DNA fragment may be obtained 
from a commercial source. 

[0062] The DNA encoding the polypeptides of interest 
may be recombinantly engineered into a variety of host 
vector systems that also provide for replication of the DNA 
in large scale. These vectors can be designed to contain the 
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necessary elements for directing the transcription and/or 
translation of the DNA sequence encoding the hybrid 
polypeptide. 
[0063] Vectors that may be used include, but are not 
limited to, those derived from recombinant bacteriophage 
DNA, plasmid DNA or cosmid DNA. For example, plasmid 
vectors such as pcDNA3, pBR322, pUC 19/18, pUC 118, 
119 and the M13 mp series of vectors may be used. 
Bacteriophage vectors may include )tgtl0, )tgtll, )tgtl8-23, 
)LZAP/R and the EMBL series of bacteriophage vectors. 
Cosmid vectors that may be utiliZed include, but are not 
limited to, pJB8, pCV 103, pCV 107, pCV 108, pm, pMCS, 
pNNL, pHSG274, COS202, COS203, pWE15, pWE16 and 
the charomid 9 series of vectors. 

[0064] Alternatively, recombinant virus vectors including, 
but not limited to, those derived from viruses such as herpes 
virus, retroviruses, vaccinia viruses, adenoviruses, adeno 
associated viruses or bovine papilloma viruses plant viruses, 
such as tobacco mosaic virus and baculovirus may be 
engineered. 
[0065] In order to express a biologically active polypep 
tide, the nucleotide sequence coding for the protein may be 
inserted into an appropriate expression vector, i.e., a vector 
Which contains the necessary elements for the transcription 
and translation of the inserted coding sequences. Methods 
Which are Well knoWn to those skilled in the art can be used 
to construct expression vectors having the coding sequence 
of a polypeptide of interest operatively associated With 
appropriate transcriptional/translational control signals. 
These methods include in vitro recombinant DNA tech 
niques and synthetic techniques. See, for example, the 
techniques described in Sambrook, et al., 1992, Molecular 
Cloning, A Laboratory Manual, Cold Spring Harbor Labo 
ratory, NY. and Ausubel et al., 1989, Current Protocols in 
Molecular Biology, Greene Publishing Associates & Wiley 
Interscience, N.Y., each of Which are incorporated herein by 
reference in its entirety. 

[0066] Nucleic acid molecules encoding polypeptides of 
interest may be operatively associated With a variety of 
different promoter/enhancer elements. The promoter/en 
hancer elements may be selected to optimiZe for the expres 
sion of therapeutic amounts of protein. The expression 
elements of these vectors may vary in their strength and 
speci?cities. Depending on the host/vector system utiliZed, 
any one of a number of suitable transcription and translation 
elements may be used. The promoter may be in the form of 
the promoter Which is naturally associated With the gene of 
interest. Alternatively, the DNA may be positioned under the 
control of a recombinant or heterologous promoter, i.e., a 
promoter that is not normally associated With that gene. For 
example, tissue speci?c promoter/enhancer elements may be 
used to regulate the expression of the transferred DNA in 
speci?c cell types. 

[0067] Examples of transcriptional control regions that 
exhibit tissue speci?city Which have been described and 
could be used include, but are not limited to, elastase I gene 
control region Which is active in pancreatic acinar cells 
(Swift et al., 1984, Cell 381639-646; OmitZ et al., 1986, Cold 
Spring Harbor Symp. Quant. Biol. 501399-409; MacDonald, 
1987, Hepatology 7142S-51S); insulin gene control region 
Which is active in pancreatic beta cells (Hanahan, 1985, 
Nature 3151115-122); immunoglobulin gene control region 
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Which is active in lymphoid cells (Grosschedl et al., 1984, 
Cell 381647-658; Adams et al., 1985, Nature 3181533-538; 
Alexander et al., 1987,Mol. Cell. Biol. 711436-1444): albu 
min gene control region Which is active in liver (Pinkert et 
al., 1987, Genes and Devel. 11268-276) alpha-fetoprotein 
gene control region Which is active in liver (Krumlauf et al., 
1985, Mol. Cell. Biol. 511639-1648; Hammer et al., 1987, 
Science 235153-58); alpha-1-antitrypsin gene control region 
Which is active in liver (Kelsey et al., 1987, Genes and 
Devel. 11161-171); beta-globin gene control region Which is 
active in myeloid cells (Magram et al., 1985, Nature 
3151338-340; Kollias et al., 1986, Cell 46189-94); myelin 
basic protein gene control region Which is active in oligo 
dendrocyte cells in the brain (Readhead et al., 1987, Cell 
481703-712); myosin light chain-2 gene control region 
Which is active in skeletal muscle (Shani, 1985, Nature 
3141283-286); and gonadotropic releasing hormone gene 
control region Which is active in the hypothalamus (Mason 
et al., 1986, Science 23411372-1378). Promoters isolated 
from the genome of viruses that groW in mammalian cells, 
(e.g., vaccinia virus 7.5K, SV40, HSV, adenoviruses MLP, 
MMTV, LTR and CMV promoters) may be used, as Well as 
promoters produced by recombinant DNA or synthetic tech 
niques. 
[0068] In some instances, the promoter elements may be 
constitutive or inducible promoters and can be used under 
the appropriate conditions to direct high level or regulated 
expression of the nucleotide sequence of interest. Expres 
sion of genes under the control of constitutive promoters 
does not require the presence of a speci?c substrate to induce 
gene expression and Will occur under all conditions of cell 
groWth. In contrast, expression of genes controlled by induc 
ible promoters is responsive to the presence or absence of an 
inducing agent. 

[0069] Speci?c initiation signals are also required for 
suf?cient translation of inserted protein coding sequences. 
These signals include the AT G initiation codon and adjacent 
sequences. In cases Where the entire coding sequence, 
including the initiation codon and adjacent sequences are 
inserted into the appropriate expression vectors, no addi 
tional translational control signals may be needed. HoWever, 
in cases Where only a portion of the coding sequence is 
inserted, exogenous translational control signals, including 
the ATG initiation codon must be provided. Furthermore, the 
initiation codon must be in phase With the reading frame of 
the protein coding sequences to ensure translation of the 
entire insert. These exogenous translational control signals 
and initiation codons can be of a variety of origins, both 
natural and synthetic. The ef?ciency of expression may be 
enhanced by the inclusion of transcription attenuation 
sequences, enhancer elements, etc. 

5.3 Additional Components 

[0070] The carrier hydrogel composition (i.e., the hydro 
gel compositions) of the invention may also contain addi 
tional components such as one or more suitable pharmaceu 
tically acceptable carriers. Such carriers include excipients 
and auxiliaries Which facilitate processing or preparation of 
the bioactive molecules into a hydrogel composition as Well 
as preservatives and/or stabiliZers Which keep the bioactive 
molecules from degrading. Exemplary excitients include, 
but are not limited to, sugars, including lactose, sucrose, 
trehalose, mannitol or sorbitol; cellulose preparations such 
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as, for example, maize starch, Wheat starch, rice starch, 
potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethyl-cellulose, sodium carboxymethylcel 
lulose, and/or polyvinylpyroolidone (PVP). Other excipients 
and auxiliaries Which may be used in the hydrogel compo 
sitions of the invention include concentrated sugar solutions, 
gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, poly 
ethylene glycol, titanium dioxide, lacquer solutions and 
suitable organic solvents or organic mixtures. Dyestuffs or 
pigments may also be included in the hydrogel composi 
tions, e.g., for identi?cation or to characteriZe different 
combinations of active compound dosages (i.e., dosages of 
bioactive molecules). 

[0071] In instances Where an enhancement of the patient’s 
immune response is desired, the hydrogel compositions may 
also contain one or more suitable adjuvants in order to 
enhance the immunological response. Such adjuvants may 
include, but are not limited to, mineral gels such as alumi 
num hydroxide; surface active substances such as lysoleci 
thin, pluronic polyols, polyanions; polypeptides, including 
polypeptides in addition to polypeptides Which may be 
administered as therapeutic reagents; oil emulsions; and 
potentially useful adjuvants such as BCG and Carynebac 
terium parvum. 

[0072] The hydrogel compositions may also contain emul 
sifying agents or substances Which increase the viscosity, 
such as sodium carboxymethyl cellulose, sorbitol or dextran. 
Alternatively, ingredients such as ethanol may also be added 
to decrease viscoity. Optionally, the hydrogels may also 
contain suitable stabiliZers or agents Which increase the 
solubility of the bioactive molecules contained therein to 
alloW, e.g., for the preparation of highly concentrated solu 
tions. The hydrogel compositions may further contain dif 
ferent buffers, e.g., to modulate the salt concentration or pH 
of the compositions both in vitro (e.g., during storage as a 
liquid) and in vivo (e.g., When administered as a gel). 

[0073] The carrier hydrogel compositions of the invention 
may further contain other bioactive molecules, including 
other therapeutic reagents, in addition to the T20 and/or 
T1249 peptides or derivatives of the T20 and/or T1249 
peptides described above. As used herein, a therapeutic 
agent is any bioactive molecule, including but not limited to 
proteins, peptides, and antibodies as Well as small molecules 
that exhibit biological activity and may be used to curve, 
ameliorate or prevent a disease or disease state in a patient, 
or to cure, ameliorate or prevent a symptom of a disease or 
disease state in a patient. 

[0074] For example, the carrier hydrogel compositions 
may also contain one or more therapeutic reagents for a 
different type of therapy, such as one or more anticancer 
reagents as part of an anticancer therapy. In other embodi 
ments, the carrier hydrogel compositions of the invention 
may contain a T20 or T1249 peptide or a derivative thereof 
and at least one, more preferably at least tWo, other antiviral 
reagents. Other antiviral reagents Which may be used in the 
compositions of the invention, either by themselves or as 
part of a combinatorial therapy regime, include but are not 
limited to DP107 (T21), DP178 (T20) or any other polypep 
tide depicted from Table II, above, or derived therefrom. 
Other exemplary, non-limiting examples of therapeutic 
reagents include antiviral agents such as cytokines, e.g., 
rIFN 0t, rIFN [3, rIFN y; inhibitors of reverse transcriptase, 
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including nucleoside and non-nucleoside inhibitors, e.g., 
AZT, 3TC, d4T, ddI, adefovir, abacavir and other dideoxy 
nucleosides or dideoxy?uoronucleosides, or delaviridine 
mesylate, nevirapine, efavirenZ; inhibitors of viral mRNA 
capping, such as ribavirin; inhibitors of HIV protease, such 
as ritonavir, nel?navir mesylate, amprenavir, saquinavir, 
saquinavir mesylate, indinavir or ABT378, ABT538 or 
MK639; amphotericin B as a lipid-binding molecule With 
anti-HIV activity; and castanospermine as an inhibitor of 
glycoprotein processing. 

5.4. Methods of Use 

[0075] The compositions of the invention are most pref 
erably used to administer T20 and T1249 polypeptides to 
patients. For example, an suf?cient concentration or amount 
of T20 or T1249 may be dissolved, suspended or dispersed 
in a hydrogel composition of the invention While such 
hydrogel composition is cooled or chilled to a temperature 
beloW the gelation temperature and is in a liquid or ?uidic 
state. The hydrogel composition, With a sufficient amount of 
T20 or T1249 dissolved, suspended or dispersed therein, 
may then be administered to a patient or it may be stored, 
preferably at a temperature beloW the gelation temperature, 
e.g., so that it may be administered to a patient at some later 
time. 

[0076] The hydrogel composition may be administered to 
a patient, e.g., by subcutaneous, intramuscular, or intraperi 
toneal. Upon injection, the body heat of the patient then 
preferably heats the composition to a temperature above the 
gelation temperature so that the composition forms a gel 
depot of the polymer material With the T20 or T1249 
polypeptides embedded therein. An effective dose of the 
polypeptides is thereby released from the polymer at a 
sustained rate. 

[0077] The compositions of the invention can thus be used 
as part of methods for treating a disease state or conditions 
by administering an effective dose of a T20 or T1249 peptide 
to a patient. For example, in preferred embodiments the 
compositions of the invention are used to administer T20 
and/or T1249 as part of methods for decreasing viral infec 
tion or of decreasing or inhibiting viral-induced events such 
as cell fusion. Most preferably, such antiviral methods are 
utiliZed against HIV (human immunode?ciency virus), e.g., 
HIV-1 and HIV-2, and SIV. 

[0078] The carrier hydrogel composition of the present 
invention may further, be utiliZed to administer prophylactic 
agents for the prevention of disease, including the preven 
tion of HIV infection or of diseases, such as AIDS (Acquired 
Immunode?ciency Syndrome), that are associated With HIV 
infection. For example, the carrier hydrogel compositions 
may comprise and administer T20 or T1249 polypeptides 
that act to prevent HIV infection 

[0079] For all such treatments described above, the exact 
formulation and dosage (i.e., the exact amount of the peptide 
in the carrier hydrogel composition and/or the amount of the 
carrier hydrogel composition administered to a patient) can 
be chosen by the individual physician in vieW of the 
patient’s condition. (See, e.g., Fingl et al., 1975, in The 
Pharmacological Basis of Therapeutics, Chpt. 1, page 1). It 
should be noted that the attending physician Would knoW 
hoW to and When to terminate, interrupt or adjust adminis 
tration due, e.g., to toxicity or organ dysfunctions. Conver 
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sly, the attending physician Would also know to adjust 
treatment to higher levels (e.g., higher dosages or more 
frequent administration) if the clinical responses are not 
adequate (precluding toxicity). The magnitude of an admin 
istered dose in the management of the disorder of interest 
Will vary With the severity of the condition to be treated and 
the route of administration. The dose and perhaps dose 
frequency Will also vary according to the age, body Weight 
and response of the individual patient. A program compa 
rable to that discussed above may be used in veterinary 
medicine as Well as for the treatment of human patients. 

5.4.1. Combinatorial Therapy 

[0080] The compositions of the invention may also be 
used to administer more than one therapeutic agent, e.g., as 
part of a combinatorial therapy regimen. Accordingly, the 
present invention also encompasses embodiments Wherein 
the hydrogel compositions comprise T20, T1249 or a deriva 
tive thereof and at least one other therapeutic. For example, 
administration of different types of therapy can be per 
formed concomitantly using the methods and compositions 
of the invention. In such embodiments, the carrier hydrogel 
composition Will preferably contain at least one therapeutic 
reagent for administration as part of each of the different 
types of therapy. Thus, by Way of example and not by Way 
of limitation, in certain embodiments the carrier hydrogel 
composition may be used, e.g., to concomitantly administer 
T20, T1249 or a derivative thereof and an anticancer reagent 
as part of an anticancer therapy. 

[0081] In other embodiments, the carrier hydrogel com 
position of the invention may contain a T20 or T1249 
peptide and at least one, more preferably at least tWo, other 
antiviral reagents. Other antiviral reagents Which may be 
used in the compositions of the invention, either by them 
selves or as part of a combinatorial therapy regime, include 
but are not limited to DP107 (T21), DP178 (T20) or any 
other polypeptide depicted from Table II, above, or derived 
therefrom. Other exemplary, non-limiting examples of 
therapeutic reagents include antiviral agents such as cytok 
ines, e.g., rIFN 0t, rIFN [3, rIFN y; inhibitors of reverse 
transcriptase, including nucleoside and non-nucleoside 
inhibitors, e.g. AZT, 3TC, d4T, ddl, adefovir, abacavir and 
other dideoxynucleosides or dideoxy?uoronucleosides, or 
delaviridine mesylate, nevirapine, efavirenZ; inhibitors of 
viral mRNA capping, such as ribavirin; inhibitors of HIV 
protease, such as ritonavir, nel?navir mesylate, amprenavir, 
saquinavir, saquinavir mesylate, indinavir or ABT378, 
ABT538 or MK639; amphotericin B is a lipid-binding 
molecule With anti-HIV activity; and castanospermine as an 
inhibitor of glycoprotein processing. 

5.4.2. Effective Dose 

[0082] An effective dose of a therapeutic reagent such as 
T20, T1249 or derivatives thereof refers to an amount of the 
compound sufficient to result in amelioration of symptoms 
or a prolongation of survival in a patient as or When the 
compound is administered, e.g., in a sustained release com 
position such as the carrier hydrogel compositions of the 
present invention. Effective dosages of the therapeutic 
reagents, including polypeptides, to be administered using 
the hydrogel compositions of the invention may be deter 
mined through procedures Well knoWn to those in the art 
Which address such parameters as biological half-life, bio 
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availability, and toxicity. In particularly preferred embodi 
ments, an effective dose range is determined by one skilled 
in the art using data from routine in vitro and in vivo studies 
Well knoWn to those skilled in the art. For example, in vitro 
cell culture assays, such as the assays for antiviral activity 
described, e.g., in International Publication Nos. WO 
94/28920 and W0 96/ 19495 (each of Which is incorporated 
herein by reference in its entirety), Will provide data from 
Which one skilled in the art may readily determine the mean 
inhibitory concentration (IC) of the polypeptide necessary 
for some level of activity (e.g., to block some amount of 
viral infectivity such as 50%, ICSO; or 90%, ICQO). Appro 
priate doses can then be selected by one skilled in the art 
using pharmacokinetic data from one or more routine animal 
models, such as the exemplary pharmacokinetic data 
described in Sections 7-8 beloW, so that a minimum plasma 
concentration (Cmin) of the peptide is obtained Which is 
equal to or exceeds the determined IC value. In particular, 
pharmacokinetic data such as the data described beloW in 
Sections 7-8 can be used to extract a sufficient amount of 

T20 and T1249 (or of a T20 or T1249 derivative) to 
administer in a carrier hydrogel composition of the invention 
in order for an effective dose of the peptide to be released 
from the carrier hydrogel. 

[0083] In those embodiments Wherein the therapeutic 
reagent is a peptide, exemplary effective dosages may be as 
loW as 0.1 pig/kg body Weight and as high as 10 mg/kg body 
Weight. More preferably, an effective dosage range in such 
embodiments Will be from 0.1-100 pig/kg body Weight. 
Other exemplary dosages for peptides include 1-5 mg, 1-10 
mg, 1-30 mg, 1-50 mg, 1-75 mg, 1-100 mg, 1-125 mg, 1-150 
mg, 1-200 mg or 1-250 mg of peptide. 

[0084] Toxicity and therapeutic efficacy of such com 
pounds can be determined by standard pharmaceutical pro 
cedures in cell cultures or experimental animals, eg for 
determining the LD5O (the dose lethal to 50% of the popu 
lation) and the ED5O (the dose therapeutically effective in 
50% of the population). The dose ratio betWeen toxic and 
therapeutic effects is knoWn as the therapeutic index and can 
be expressed as the ratio LDSO/EDSO. Compounds Which 
exhibit large therapeutic indices are preferred. The data 
obtained from such cell culture assays and animal studies 
can be used in formulating a range of effective dosages for 
use in humans. The dosage of such compounds lies prefer 
ably Within a range of circulating concentrations that include 
the ED5O With little or no toxicity. The dose may vary Within 
this range depending upon the dosage form employed and 
the route of administration utiliZed. For any compound 
administered as part of the methods and compositions of this 
invention (i.e., for any therapeutic reagent), the therapeuti 
cally effective dose can be estimated initially from cell 
culture assays. A dose may be formulated in animal models 
to achieve a circulating plasma concentration range that 
includes the IC5O as determined in cell culture. Such infor 
mation can be used to more accurately determine useful 
doses in humans. Levels in plasma may be measured, for 
example, by high performance liquid chromatography 
(HPLC) or by any biological or immunological assay 
capable of measuring levels of a therapeutic reagent such as 
peptide levels. 

[0085] The methods and compositions of the invention 
may be used to administer T20, T1249 or derivatives thereof 
intermittently, periodically or continuously. For example, 
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the hydrogel compositions of the invention may be used to 
administer therapeutic reagents in a single administration 
such as a single subcutaneous, intramuscular or intraperito 
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gel-forming polymer material. The exact composition of 
each of these hydrogel formations is listed in Table III, 
beloW. 

TABLE III 

Ingredient F1 (% W/W) F2 (% W/W) F3 (% W/W) F4 (% W/W) F5 (% W/W) 

Pluronic F-127 TM 20 2O 3O 3O 20 
Absolute Ethanol 1O — — — — 

Sucrose — 5 — 5 — 

Water 70 75 7O 65 8O 

neal injection or infusion. The hydrogel compositions of the 
invention may also be used to administer therapeutic 
reagents in a plurality of intermittent administrations, 
including periodic administrations. For example, in certain 
embodiments a T20 or T1249 polypeptide can be adminis 

trated annually (i.e., once a year), semiannually (i.e., once 
every six months), once a trimester (i.e., once every 4 
months), once a quarter (i.e., once every 3 months), 
bimonthly (i.e., once every tWo months) or once a month. A 
T20 or T1249 polypeptide may also be administered more 
frequently using the methods and compositions of the invet 
nion, such as once a Week, once a day, tWice a day (e.g., 
every 12 hours), every six hours, every four hours, every tWo 
hours, or every hour. A particular advantage of the compo 
sitions and methods of the present invention is that T20 and 
T1249 polypeptides administered by means of these meth 
ods and compositions have improved pharmacokinetics and 
bioavailability and therefore, require less frequent dosing. 
Accordingly, longer periods of administration are generally 
preferred. For example, in preferred embodiments T20 or 
T1249 peptides are administered using the methods and 
compositions of the invention no more frequently then tWice 
a day, more preferably no more frequently than once a day. 
Still, more preferably, T20 or T1249 peptides are adminis 
tered to a patient using the methods and compositions of the 
invention no more frequently than once every tWo days, 
once every three days, once every four days, once every ?ve 
days, or once a Week. 

6. EXAMPLE 

Preparation and Analysis of Exemplary Hydrogels 

[0086] The folloWing example is offered by Way of illus 
tration, and not limitation, of the compositions and methods 
of the present invention. In particular, the example describes 
certain particular embodiments of the hydrogel composi 
tions of the present invention. The physical properties of the 
compositions are also described, demonstrating that the 
compositions have properties useful for the administration 
of bioactive molecules such as polypeptides. 

6.1. Materials and Methods 

[0087] Preparation of Hydrogels: 

[0088] Exemplary hydrogel formations Were prepared for 
subsequent characteriZation and analysis. Speci?cally, ?ve 
different hydrogel formations, identi?ed herein as F1, F2, 
F3, F4 and F5, Were prepared using Poloxamer 407 (Plu 
ronicTM F-127, BASF Compnay, Wyandotte, Mich.) as the 

[0089] Four exemplary hydrogel formations Were also 
prepared using methyl cellulose (MethocelTM A, DoW 
Chemical Company, Midland, Mich.) as the gel forming 
polymer material. Each of these hydrogel formations con 
tained 5% W/W MethocelTM A (15LV) and 50 mM of 
Tromethamine Buffer (i.e., 50 mM tromethamine With 
sodium hydroxide and hydrochloric acid to adjust pH) pH 
7.4, Tromethamine Buffer pH 8.4, Phosphate Buffer pH 7.4, 
or Phosphate Buffer pH 8.4, respectfully. The details of these 
gel compositions are provided in Table IV. 

TABLE IV 

Ingredient 

Methocel A 15LV 5% W/W 5% W/W 5% W/W 5% W/W 
Tromethamine Buffer pH 7.4 50 mM — — — 

Tromethamine Buffer pH 8.4 — 50 mM — — 

Phosphate Buffer pH 7.4 — — 50 mM — 

Phosphate Buffer pH 8.4 — — — 50 mM 

Water qs" qs qs qs 

[0090] Preparation of T20 in Hydrogels: 

[0091] One vial of lyophiliZed T20 peptide Was added to 
a speci?ed volume of the F2 and F5 hydrogel formations to 
obtain ?nal T20 concentrations of 25 mg/mL or 50 mg/mL, 
as listed beloW in Table V. Each vial of T20 peptide 
contained 50 mg of T20, 5.3 mg of sodium carbonate 
(anhydrous), 25 mg of mannitol, and sodium hydroxide/ 
hydrochloric acid to adjust the pH to 8-9. 

TABLE V 

F1—25 mg F2—25 mg F2—5O mg F5—25 mg 
Ingredient T20 T20 T20 T20 

Hydrogel formation 2 mL of 2 mL of 1 mL of 2 mL of 
F1 F2 F2 F5 

T20 1 vial 1 vial 1 vial 1 vial 

[0092] Preparation of T20 for Intravenous Injection: 

[0093] A Non-hydrogel preparation of T20 peptide Was 
also prepared as a control by adding one vial of the above 
described lyophiliZed T20 product to 2 mL of Water for 
injection (USP) resulting in a 25 mg/mL aqueous solution of 
T20 peptide. 

[0094] Hydrogel Stability Analysis: 
[0095] Samples of the hydrogel formations Were stored for 
a period of 15 days at 5, 25, and 37° C. The gel formation 
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properties and stability of each hydrogel Was examined 
periodically by analysis of (1) physical appearance, (2) pH, 
and (3) HPLC analysis of the formations imediately after 
preparation (0 days) and at time intervals of one, tWo, four, 
seven, fourteen, and ?fteen days after preparation. For 
HPLC analysis, the samples Were refrigerated at 4° C. for 
approximately 30 minutes and gently mixed. 10 ML aliquots 
Were pipetted from the samples and transferred to a 1250 pL 
mobile phase. 

6.2. Results 

[0096] Pluronic F-127TM hydrogel formulations, identi?ed 
as F1, F2, F3, F4, and F5, Were prepared as described above. 
Carrier hydrogel composition Were prepared from these 
compositions by adding 1 vial containing 50 mg of lyo 
philiZed T20 peptide to a volume of the gel formulations 
resulting in the folloWing exemplary carrier hydrogel com 
position: 

[0097] F1-25: 25 mg/mL T20,20% Pluronic F-127, 
10% ethanol (W/W); 

[0098] F2-25: 25 mg/mL T20, 20% Pluronic F-127, 
5% sucrose (W/W); 

[0099] F2-50: 50 mg/mL T20, 20% Pluronic F-127, 
5% sucrose (W/W); and 

[0100] F5-25: 25 mg/mL T20,20% Pluronic F-127 
(W/W). 

[0101] A control sample Was also prepared, as described 
above, comprising of 25 mg/mL lyophiliZed T20 in Water for 
injection (WI-25) With no hydrogel-forming polymer. 

[0102] The physical properties of each pharmaceutical 
composition Were examined over a 15 day period in samples 
stored at 5°, 25° and 37° C. Speci?cally, the physical 
appearance and pH of each sample Was measured over a 
period of several days after preparation. Samples Were also 
examined by HPLC to analyZe the amount of T20 peptide in 
the sample and determine the extent of peptide degradation 
over time. 

[0103] The analyses revealed that the compositions are 
both physically and chemically stable at temperatures rang 
ing from 50 C. to physiological temperatures (37° C.) for a 
period of a least tWo Weeks. Samples stored at cool tem 
perature (5° C.) remain clear solutions for at least ?fteen 
days, Whereas the compositions formed and remained a clear 
hydrogel at temperatures in the physiological range (37° C.). 
pH change in all samples Was minimal. In all cases, the pH 
Was Within a range acceptable for administration as a 

pharmaceutical reagent (pH 7.6-8.42). Degredation of the 
T20 peptide Was also minimal, With only slightly degrada 
tion in samples stored at 37° C. at the end of tWo Weeks. 
Thus, the hydrogel compositions of the invention maintain 
their physical and chemical stability under physiological 
conditions and over a time period sufficient for the sustained 
release of bioactive molecules, including the sustained 
release of peptides such as T20 and T1249. 

7. EXAMPLE 

Administration of T20 in a Sustained Release 
Hydrogel 

[0104] The folloWing example is offered by Way of illus 
tration, and not limitation, of the compositions and methods 

Sep. 4, 2003 

of the present invention. In particular, the example demon 
strates a particular, preferred embodiment of the invention 
Wherein the therapeutic peptide referred to as T20 (see Table 
II above) is administered in a hydrogel. The data presented 
in the example shoWs that the pharmacokinetic properties of 
T1249, including half-life and bioavailability, are greatly 
improved When the peptide is administered in a hydrogel 
compared to administration by subcutaneous injection of 
T20 alone. 

7.1. Materials and Methods 

[0105] Pharmacokinetic Studies: 
[0106] Pharmacokinetic studies Were performed on 16 
cannulated male Sprague-DaWley rats having an average 
Weight of 0.230 kg (StdDev=0.008 kg). Speci?cally, the rats 
Were divided randomly into four groups (Groups I-IV). The 
rats in Group I Were each administered T20 at a concentra 
tion of 50 mg/mL in a higher viscosity gel system (i.e., of the 
F2-50 pharmaceutical composition described in Section 6.1, 
supra. The rats in Group II Were each administered T20 at a 
concentration of 25 mg/mL in a higher viscosity gel system 
(i.e., of the F2-25 pharmaceutical composition described in 
Section 6.1, supra). The rats in Group III Were each admin 
istered T20 at a concentration of 25 mg/mL in a loWer 
viscosity gel system (i.e., of the F5-25 pharmaceutical 
composition described in Section 6.1, supra). The rats in 
Group IV Were administered T20 at a concentration of 25 
mg/mL in an aqueous buffer (i.e., the WI-25 pharmaceutical 
composition described supra) as a control. The rats in all of 
the groups received the T20 via a single subcutaneous bolus 
injection of 25 pL of the formulation on the right side of the 
abdomen through a 30G1/2 Gauge needle. Each group 
received a dose level of approximately 5 mg/kg (Group I) or 
2.5 mg/kg (Groups II-IV). More speci?cally, the dosages 
received by the animals in Groups I-IV Were 6.71 mg/kg, 
2.90 mg/kg, 3.27 mg/kg and 2.78 mg/kg, respectfully. These 
dosages Were selected to approximate the dose levels, on a 
mg/cm2 basis, to be used in humans. 

[0107] Blood plasma levels of T20 Were measured from 
samples collected from the animals immediately after (0 
hours) and 1, 2, 4, 8, 12, and 24 hours post-dosing. 
[0108] Calculation of Pharmacokinetic Parameters: 

[0109] Pharmacokinetic parameters Were calculated from 
the data as folloWs: The terminal elimination phase half (t1 /2, 
terminal) Was calculated using the equation 0.693/k, Where 
k equals the terminal elimination rate constant and is deter 
mined from a log/linear regression of at least three data 
points from the plasma concentration-time curve. CrnaX Was 
de?ned as the highest observed concentration betWeen 0 and 
12 hours postdose, and trnaX is the collection time corre 
sponding to CmaX. The area under the plasma concentration 
time curve from 0 to 12 hours postdose (AUC(O_12)) Was 
calculated using the trapeZoidal rule. AUC(O_OO) Was calcu 
lated using the trapeZoidal rule and extrapolated to in?nity 
by dividing the last plasma concentration by the terminal 
elimination rate constant PTF values (peak-trough ?uc 
tuations) Were calculated using the equation (CmaX-CmiQ/ 
Cav. Crnin Was de?ned as the concentration of T20 at 12 
hours postdose, and Cav Was calculated using the equation 

AUC(O_12)/12. 
7.2. Results 

[0110] The pharmacokinetics of T20 administered in 
hydrogel compositions Were studied in Sprague-DaWley rats 
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at various dosages and hydrogel compositions, and these 
results Were compared to the pharmacokinetics of T20 
administered by subcutaneous injection of an aqueous solu 
tion alone. The results are illustrated in FIGS. 1 and 2. 
Speci?cally, FIG. 1 shoWs a plots of the T20 plasma 
concentration levels during the ?rst 12 hours of the inves 
tigation. Within 12 hours must of the T20 administered in an 
aqueous solution had already cleared the blood stream While 
levels of T20 administered by a hydrogel remained elevated. 
FIG. 2 plots plasma concentrations of T20 administered in 
a hydrogel over a 24 hour period. Pharmacokinetic param 
eters from each group are listed beloW in Table VI. 

TABLE VI 

Parameter Group I Group II Group III Group IV 

tVz, terminal 4.75 r 0.285 4.27 r 0.159 4.61 r 0.618 2.19 r 0.350 

(hours) 
tmax 4.00 4.00 4.00 1.33 r 0.577 

(hours) 
Cmax 5.97 r 0.499 2.83 r 0.316 3.78 r 0.751 1.55 r 0.640 

(Mg/IHL) 
AUCQHLZ) 43.4 r 4.48 19.6 r 3.45 25.7 r 6.14 5.87 r 1.69 

(Mg ' h/mL) 
AUCQFD) 55.4 r 9.15 24.8 r 4.86 32.8 r 9.71 6.08 r 1.61 

(Mg ' h/mL) 
PTF 1.22 1 0.3394 1.24 r 0.204 1.40 r 0.443 2.96 r 0.430 

[0111] Subcutaneous injection of T20 formulated in an 
aqueous buffer (Group IV) resulted in a group mean terminal 
elimination phase half-life value of 2.19 hours. By contrast, 
the group mean half-life values of T20 administered in a 
hydrogel Was approximately tWice as along, ranging 
betWeen 4.27-4.75 hours depending on the exact hydrogel 
formulation and T20 dosage used. trnaX values (i.e., the time 
after administration at Which T20 plasma levels reach maxi 
mum concentrations) for T20 administered by subcutaneous 
injection Was approximately 2 hours, While the trnaX of T20 
administered by a hydrogel is approximately 4 hours. Thus, 
the data indicates that there is a depot effect associated With 
administration of 0 T20 in a hydrogel resulting in a longer, 
more sustained bioavailability. 

[0112] Subcutaneous injection of the high viscosity hydro 
gel formulation of T20 resulted in linearity of pharmacoki 
netics Within the dose range tested. This is evidence by the 
proportional increase in AUC With increasing dose, as Well 
as the observation that t1 /2 is equivalent at both dose levels. 
In summary, therefore, administration of T20 as a subcuta 
neous injection of a hydrogel has the surprising effect of 
approximately doubling both the bioavailability and the 
half-life of T20. 

8. EXAMPLE 

Administration of T1249 in a Sustained Release 
Hydrogel 

[0113] The folloWing example is offered by Way of illus 
tration, and not limitation, of the compositions and methods 
of the present invention. In particular, the example demon 
strates a particular, preferred embodiment of the invention 
Wherein the therapeutic peptide T1249 (see Table II above) 
is administered in a hydrogel. The data presented in the 
example shoWs that, as With T20, the pharmacokinetic 
properties of T1249, including half-life and bioavailability, 
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are greatly improved When the peptide is administered in a 
hydrogel compared to administration by subcutaneous injec 
tion of T1249 alone. 

8.1. Materials and Methods 

[0114] Preparation of T1249 Carrier Hydrogel Composi 
tion: 

[0115] Carrier hydrogel compositions containing T1249 
Were prepared in both a hydrogel and aqueous compositions. 
A hydrogel composition Was prepared by adding 12.5 mg of 
lyophiliZed T1249 to 1 mL of the F5 hydrogel formulation 
described above in Section 6. Apharmaceutical composition 
of T1249 in aqueous solution Was also prepared by com 
bining lyophiliZed T1249 (12.5 mg) to 2 mL of Water for 
injection (USP). The contained 12.5 mg of T1249, 25 mg 
mannitol and sodium hydroxide/hydrochloric acid to adjust 
the pH to 6.5. 

[0116] Pharmacokinetic Studies: 

[0117] The T1249 carrier hydrogel composition Were 
administered to Sprague-DaWley rats according to the pro 
tocol described in Section 7.1, above, for T20. The rats Were 
divided randomly into tWo groups (Groups I and II). The rats 
in Group I Were each administered the above-described 
hydrogel compositions containing T1249. The rats in Group 
II Were each administered the above-described composition 
of T1249 in aqueous buffer as a control. Blood plasma levels 
of T1249 Were measured from samples collected from the 
animals immediately after (0 hours) and 1, 2, 4, 8, 12, 24, 36 
and 48 hours post-dosing. 

[0118] Calculation of Pharmacokinetic Parameters: 

[0119] Pharmacokinetic parameters Were calculated from 
the data as described in Section 7.1, above. 

8.2. Results 

[0120] The pharmacokinetics of T1249 in a hydrogel 
composition Were studied by administering T1249 to Spra 
gue-DaWley rats in a loW viscosity hydrogel composition 
(Group I) and in aqueous solution (Group II) at a dosage of 
12.5 mg/mL. Each animal received a dosage of approxi 
mately 1.25 mg/kg, Which Was selected to approximate the 
dose levels, on a mg/cm2 basis, to be used in humans. 
Postdose blood plasma levels of T1249 are plotted in FIG. 
3. Pharmacokinetic parameters Were calculated for both 
groups and are listed in Table VII, beloW. 

TABLE VII 

Parameter Group I Group II 

tVz, terminal (hours) 3.37 r 0.68 2.28 r 0.122 

tmax (hours) 8.00 2.00 
Cmax (,ug/mL) 1.90 r 0.334 3.32 z 0.2 15 
AUCQHLZ) (,ug - h/mL) 28.2 r 5.64 18.3 r 4.06 
AUC(U4,)(,ug - h/mL) 29.1 r 5.20 18.4 r 4.07 
PTF 1.62 r 0.086 4.44 r 0.680 

[0121] The results shoW that T1249, like T20, exhibits 
improved pharmacokinetic properties When administered in 
a hydrogel composition. 

9. REFERENCES CITED 

[0122] All references including patent applications and 
publications cited herein are incorporated herein by refer 
ence in their entirety and for all purposes to the same extent 
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as if each individual publication or patent or patent appli- apparent to those skilled in the art. The speci?c ernbodi 
cation Was speci?cally and individually indicated to be rnents described herein are offered by Way of example only, 
incorporated by reference in its entirety for all purposes. and the invention is to be limited only by the terms of the 
Many rnodi?cations and variations of this invention can be appended claims along With the full scope of equivalents to 
made without departing from its spirit and scope, as Will be Which such claims are entitled. 

SEQUENCE LISTING 

<l60> NUMBER OF SEQ ID NOS: 49 

<2 10> SEQ ID NO 1 
<2ll> LENGTH: 37 

<2l3> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: core polypeptide 

<400> SEQUENCE: 1 

Tyr Leu Thr Ser Leu Ile His Ser Leu Ile Glu Glu Ser Gln Asn Gln 
l 5 l0 l5 

Gln Glu Lys Asn Glu Gln Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser 
20 25 30 

Leu Trp Asn Trp Phe 
35 

<2 10> SEQ ID NO 2 
<2ll> LENGTH: 39 
<2l2> TYPE: PRT 

<2l3> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: core polypeptide 

<400> SEQUENCE: 2 

Trp Gln Glu Trp Glu Gln Lys Ile Thr Ala Leu Leu Glu Gln Ala Gln 
l 5 l0 l5 

Ile Gln Gln Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu Asp Lys Trp 
20 25 30 

Ala Ser Leu Trp Glu Trp Phe 
35 

<2 10> SEQ ID NO 3 
<2ll> LENGTH: 23 

<2l3> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: core polypeptide 

<400> SEQUENCE: 3 

Thr Ala Leu Leu Glu Gln Ala Gln Ile Gln Gln Glu Lys Asn Glu Tyr 
l 5 l0 l5 

Glu Leu Gln Lys Leu Asp Lys 
20 

<2ll> LENGTH: 8 

<2l3> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<4 00> SEQUENCE: 4 

Trp Met Glu Trp Asp Arg Glu Ile 
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<2 10> SEQ ID NO 5 
<2ll> LENGTH: 8 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 5 

Trp Gln Glu Trp Glu Arg Lys Val 
l 5 

<2 10> SEQ ID NO 6 
<2ll> LENGTH: 8 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 6 

Trp Gln Glu Trp Glu Gln Lys Val 
l 5 

<2 10> SEQ ID NO 7 
<2ll> LENGTH: 10 

<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 7 

Met Thr Trp Met Glu Trp Asp Arg Glu Ile 
l 5 l0 

<2 10> SEQ ID NO 8 
<2ll> LENGTH: 12 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 8 

Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile 
l 5 l0 

<2 10> SEQ ID NO 9 
<2ll> LENGTH: 15 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 9 

Trp Gln Glu Trp Glu Gln Lys Val Arg Tyr Leu Glu Ala Asn Ile 
l 5 l0 l5 

<2 10> SEQ ID NO 10 
<2ll> LENGTH: 19 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l0 
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Asn Asn Met Thr Trp Gln Glu Trp Glu Glx Lys Val Arg Tyr Leu Glu 
l 5 l0 l5 

Ala Asn Ile 

<2 10> SEQ ID NO 11 
<2ll> LENGTH: 5 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: ll 

Trp Asn Trp Phe Ile 
l 5 

<2 10> SEQ ID NO 12 
<2ll> LENGTH: 15 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l2 

Trp Gln Glu Trp Asp Arg Glu Ile Ser Asn Tyr Thr Ser Leu Ile 
l 5 l0 l5 

<2 10> SEQ ID NO 13 
<2ll> LENGTH: 15 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l3 

Trp Gln Glu Trp Glu Arg Glu Ile Ser Ala Tyr Thr Ser Leu Ile 
l 5 l0 l5 

<2 10> SEQ ID NO 14 
<2ll> LENGTH: 8 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l4 

Trp Gln Glu Trp Asp Arg Glu Ile 
l 5 

<2 10> SEQ ID NO 15 
<2ll> LENGTH: 6 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l5 

Trp Gln Glu Trp Glu Ile 
l 5 

<2 10> SEQ ID NO 16 
<2ll> LENGTH: 4 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
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<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l6 

Trp Asn Trp Phe 
1 

<2 10> SEQ ID NO 17 
<2ll> LENGTH: 4 

<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l7 

Trp Gln Glu Trp 
1 

<2 10> SEQ ID NO 18 
<2ll> LENGTH: 4 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l8 

Trp Gln Ala Trp 
1 

<2 10> SEQ ID NO 19 
<2ll> LENGTH: 8 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: l9 

Trp Gln Glu Trp Glu Gln Lys Ile 
l 5 

<2 10> SEQ ID NO 20 
<2ll> LENGTH: 8 

<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 2O 

Trp Ala Ser Leu Trp Asn Trp Phe 
l 5 

<2 10> SEQ ID NO 21 
<2ll> LENGTH: 8 
<2 12> TYPE: PRT 

<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: enhancer peptide 

<400> SEQUENCE: 21 

Trp Ala Ser Leu Phe Asn Phe Phe 
l 5 

<2 10> SEQ ID NO 22 
<2ll> LENGTH: 8 














