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The present invention relates to a pharmaceutical composi-
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cally acceptable carrier, which carrier comprises a protein. for
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administration of the pharmaceutical composition, methods
for inhibiting microbial growth and oxidation in the pharma-
centical composition, and methods for enhancing transport
and binding of a pharmacecutical agent to a cell.

12 Claims, No Drawings

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 7,820,788 B2
Page 2

6,458,373
6,469 169
6,506,405
6,528,067
6,537,579
6,565,842
6,652,884
6,743,826
6,749,868
6,753,006
6,759,431
7,119,124
7.332,568
2003/0185894
20030187062
2003/0199425
2005/0004002
2005/0009731
2005/0064028
2006/0073175
2006/0083782
2006/0121119
2006/0199248
2006/0257326
2006/0263434
2007/0020337
2007/0082838
2007/0087022
2007/0092563
2007/0093547
2007/0116774
2007/0117133
2007/0117744
2007/0117862
20070117863
2007/0128290
2007/0129448
2007/0166388
2009/0098210
2009/0263483

FOREIGN PATENT DOCUMENTS

U.S. PATENT

Bl
131
Bl
Bl
Bl
Bl
B2
B1
Bl
Bl
B2
B2
B2
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
-‘xl
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

10/2002
1O/2002
12003
372005
3/2003
5/2003
1 172003
6/2004
6/2004
6/2004
7/2004
10/2006
22008
10/2003
10/2003
10/2003
112005
120035
3/2005
4/20006
4/2006
62006
9/2006
1 1/2006
1 172006
112007
42007
472007
4/2007
4/2007
5/2007
572007
52007
5/2007
52007
6/2007
6/2007
72007
42009
10/2009

EP 0544 292 A2
EP 0544 292 A3
FR 2775900 Al
RU 2127606 C1
WO W 92/07259 Al
WO WO 94/13300 Al
WO WO 94/18954 Al
WO WO0-94,20072 Al
WO W0O-95/03036 Al
WO WO-96/40829 Al
WO WO 97/10850 Al
WO WO 98/07410 Al
WO WO 98/14174 Al
WO WO YR/ 14175 Al
WO WO 9900113 Al
WO WO-99/13914 Al
WO WO 99/30696 Al
WO WO 00/06152 Al
WO WO 00/23117 Al
WO WO-00:64437 Al
WO WO 00/71079 A2
WO WO 01/89522 Al
WO WO 02/087545 Al
WO WO 03/096944 Al
WO WO 2004/007520 Al
WO WO 2004/052401 A2
WO WO 2004/052401 A3
WO WO 2006/034147 A2

DOCKET

_ ARM

DOCUMENTS

Lambert et al.
Mirejovsky et al.
Desai et al.
Magdassi et al.
Desai el al.

Sojomihardo et al.

Falciani
Hegedus et al.
Desai ef al.
Desai el al.
Hunter et al.
Hegedus et al.
Trieu et al.
Zenoni et al.
Zenoni el al.
Desai et al.
Desai et al.
Desai ef al.
Hegedus et al.

Soon-Shiong et al.

Desai et al.
Zenoni et al,
Trieu et al.
Desai et al.
Desai el al.
Zenoni et al.
De et al.
Desai et al.
Desai et al.
Diesai el al.
Desai et al.
Trieu et al.
Desai et al.
Desai et al.
Desai el al.
Desai et al.
Desai et al.
Desai et al.
Desai ef al.
Desai et al.

6/1993
6/1993
9/1999
3/1999
4/1992
6/1994
9/1994
9/1994
211995
12/1996
3/1997
2/1998
4/1998
4/1998
1/1999
3/1999
8/1999
2/2000
4/2000
1172000
11/2000
11,2001
11/2002
11,2003
12004
6/2004
6/2004
3/2005

WO WO 2006/034147 A3 3/2005

WO WO 2005/117952 A2 12/2005
WO WO 2005/117952 A3 12,2005
OTHER PUBLICATIONS

Ibrahim, N, et al. 2000 Proc Am Soc Cline Oncol 19: abstract 609F
(2 pages).®

Altmayer, P. et al. (1995), “Propofol Binding to Human Blood Pro-
teins,” Arzneimittel Forschung Drug Research 45(10D(10): 1053-1056,
Calabresi, P et al. (1996). Introduction of “Chemotherapy of
Neoplastic Disease,” Section X in The Pharmacological Basis of
Therapeutics, 9™ ed., McGraw-1Till: New York, pp. 1225-1230.
Carter, D.C. et al. (1994). “Structures of Serum Albumin,"” ddvances
in Protein Chemistry. Schumaker, V.N., ed.. Academic Press, Inc.:
San Diego, CA, 45:153-203.

Chuang, V. T. G. et al. (May 2002). “Pharmaceutical Strategies Uti-
lizing Recomhinant Muman Serum Albumin  Pharmacentical
Research 19(5):569-577.

Cuwrry et al. (1998). “Crystal Structure of Human Serum Albumin
Complexed with Falty Acid Reveals an Asymmetric Distribution of
Binding Sites.” Nature Structural Biology 5(9):827-835.

Curry, S.etal. (Nov. 23, 1999). “Fatty Acid Binding to Human Serum
Albumin: New Insights From Crystallographic Studies,” Biochim,
Biophys, Acta 1441(2-3):131-140.

Fehske, K. 1. et al. (Jan. 1, 1981). “The Location of Drug Binding
Sites in Human Serum Albumin” Biochemical Pharmacology
30(1):687-692.

Finlayson, J.S. (1980). “Albumin Products.” Seminars in Thrombosis
and Hemeostasis 6(2):85-120

Garrido, M.J. el al, (1994). “Caraclerizacion de la Fijacion de
Propofol a las Proteinas Plasmaticas y Posibles [nteracciones,” Rev.
Esp. Anestesiol. Reanim. 41(6):308-312. (I'nglish abstract only, one
page.). . .
Halliwell. B. (1989}, “Protection Against Tissue Damage in Vivo by
Desferrioxamine: What is Its Mechanism of Action?” Free Radic.
Biol. Med. 7(6):645-651.

Hauser, C.I. et al. (Jun. 1980). “Oxygen Transport Responses to
Colloids and Crystalloids in Critically Il Surgical Patients,” Surgery,
(ymecology and Obstetrics 15006 ):811-816.

He, X.M. et al. (Jul. 16, 1992). “Atomic Structure and Chemistry of
Human Serum Albumin,” Nafure 358(6383):209-215.

International Search Report mailed Nov. 30. 2004, PCT Application
No. PCT/US03/38941 filed Dec. 9, 2003.

Kragh-Hansen, U. (1990). *Structure and Ligand Binding Properties
of Human Serum Albumin,” Dan. Med. Bull. 37(1):57-84.

Meijs, W. E. etal. (May 1996). “A Facile Method for the Labeling of
Proteins With Zirconium Isotopes,” Nuclear Medicine & Biology
23(4):439-448.

PPaal. K. et al. (2001). “High Affinity Binding of Paclitaxel to Human
Serum Albumin,” Eur: J. Biochem. 268(7):2187-2191.

Purcell, M. et al. (2000). “Interaction of Taxol with Human Serum
Albumin,” Biochim. Biophys. Acta 1478:61-68,

Ritov, V. B. et al. (Jun. 2001). “Hexokinase Isozyme Distribution in
Human Skeletal Muscle,” Diabetes 50:1253-1262,

Singh, N. P. et al. (Nov. 21, 2001). “Selective Toxicity of
Dihydroartemisinin and Holotransferrin Toward Human Breast Can-
cer Cells,” Life Sei. 70(1):49-56.

Sugio, 8. etal. (1999). “Crystal Structure of Human Serum Albumin
at 2.5 A Resolution,” Protein Eng. 12(6):439-446.

Tullis, J.L. (Jan. 24, 1977). “Albumin: 1. Background and Use”
JAMA 237(4):355-360.

Tullis, J.L. (Jan. 31, 1977). “Albumin: 2. Guidelines for Clinical
Use,” J4MA 237(5):460-463.

1 S, Appl. No. 09/446,783, filed May 16. 2000 for Desai et al.

L Appl. No. 09/937,840, filed Jan. 28, 2002 for Desai et al.
Appl. No. 11/587,883, filed Okt 27, 2006 for Desai et al.
Appl. No. 11/599,100, filed Nov. 14, 2006 for Desai et al.
Appl. No. 11/644,850, filed Dec. 22, 2006 [or Desai el al.
Appl. No. 11/833,179, filed Aug. 2, 2007 for Desai ct al,
Appl. No. 1 1/833,188, filed Aug. 2, 2007 for Desai et al.

Appl. No. | I/880,218, filed Jul. 19, 2007 for Desai et al.

- Appl. No. 1 /880,314, filed Jul. 20, 2007 for Desai et al.

e Gt el eoat ol oadg Aol
A

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 7,820,788 B2
Page 3

U.S. Appl. No. 11/890,006. filed Aug. 3, 2007 for Desai et al,

LIS, Appl. No. 11/890,041, filed Aug. 3, 2007 for Desai et al.

1.8, Appl. No. 11/890,197. filed Aug. 3, 2007 for Desai et al.

11.S. Appl. No. 11/890,599. filed Aug. 6, 2007 for Desai ct al.

LI.S. Appl. No, 11/890,603, filed Aug, 6, 2007 for Desai et al,

U.S. Appl. No. 11/890,639, filed Aug. 6, 2007 for Desai et al.

L1S. Appl. No. 11/890,648, filed Aug, 6, 2007 for Desai et al.

LS. Appl. No. 11/890,819. filed Aug. 7, 2007 for Desai et al.

LIS, Appl. No. 11/897,724, filed Aug. 31, 2007 for Desai et al.
Urien. S. etal. (May 1990). “Docetaxel Serum Protein Binding with
High Affinity of Alpha, -Acid Glycoprotein” Jnvest. New Drugs
14(2):147-151.

Vorum, H. (Nov. 1999). “Reversible Ligand Binding to Human
Serum Albumin.” Dan. Med. Bull. 46(5):379-399.

Waugh, WN_et al. (Jul. 1991). “Stability, Compatibility, and Plasti-
cizer Extraction of Taxol (NSC-125973) Injection Diluted inInfusion
Solutions and Stored in Various Containers.” AJIP 48(7):1520-
1524,

Yang, Y. Z. et al. (1993). “Alkylation of Human Albumin by the
Antimalarial Artemisinin,” Biochem. Pharm. 46{2):336-339.
Gutteridge, JM.C. (1984). “Streptonigrin-Induced Deoxyribose
Degradation: Inhibition by Superoxide Dismutase, Hydroxyl Radical
Scavengers and Iron Chelators,” Biochem. Pharm. 33(19):3059-
3062,

Gutteridge, JM.C. et al. (1981). “Tron-Dioxygen-Dependent
Changes to the Biological Activities of Bleomycin,” J [norg
Biochem. 15:349-357.

HealthTouch® Online. (2000). “Deferoxamine (Systemic),” located
at <http://healthtouch.com=>, 5 pages.

Klebanoff, S 1. et al. (Nov. 25, 1989). “Oxygen-based Free Radical
Generation by Ferrous lons and Deferoxamine,” J. Bio. Chem.
264(33):19765-19771.

U.S. Appl. No. 12/051,782. filed Mar. 19, 2008 for Desai et al.
Becher (1965). Emulsions: Theory and Practice, Robert E. Krieger
Publishing, Malabar, Florida.

Bielen, 5. 1. et al. (1996). “The Effect of a Cyclodextrin Vehicle on the
Cardiovascular Profile of Propofol in Rats”" dnesr. Analg. 82:920-
924,

Briggs, L.P.etal. (1982). “An Adverse Reaction to the Administration
of Discoprofol (Diprivan ),” Anaesthesia 37(7):1099-1101.

Davies, A.F. et al. (Jun. 2002). “Efficacy of Microfiltration in
Decreasing P'ropofol-Induced Pain,” Anaesthesia 57(6):557-561.
Desai, N.P. et al. (Apr. 1994). “Controlled and Targeted Drug Deliv-
ery With Biocompatible Protein Shell Microspheres” The 20th
Annual Meeting of the Society for Biomaterials, Boston, MA, Apr.
5-9, 1994, one page.

Desai, NP etal. (Oct.-Nov. 1994), “Intravenous Targeted Delivery of
Chemo-therapeutic Agents in Protein Microspheres,” XTT Inferna-
tional Cancer Progress, New Delhi, India. Oct. 30-Nov. 5, 1994, one
page.

Desai, NP et al. (Mar 1995). “In Vivo Drug Delivery With
Biocompatible Protein Shell Microspheres.” The 217 Annnal Meet-
ing of the Society for Biomaterials, San Francisco, CA Mar. 18-22,
1995, one page.

Desai, NI ctal. (Aug. 1995). “Protein Microcapsules as Drug Deliv-
ery Vehicles.” 26th Annual Meeting of the Fine Particle Society,
Chicago, IL., Aug. 22-25, 1995, one page.

Desai, N.P. et al. (Apr.-May 1997). “Prolein-Stabilized Nanoparticles
as Drug Delivery Vehicles,” Transactions: 23" Annual Meeting of the
Society for Biomaterials, New Orleans. LA, Apr. 30-May 4, 1997,
200172,

Desai, NP etal. (Apr. [998). “Protein Based Nanoparticle Delivery
Systems,” 28th Annual Meeting of the Fine Particle Sociery, Dallas,
TX, Apr. 1-3, 1998, onc page.

Doenicke, A.W. etal. (1996). “Reducing Pain During Propofol Injec-
tion: The Role of the Solvent.” Anesthesia & Analgesia 82:472-474.
Dosio, F. et al. (1997). “Preparation, Characterization and Properties
1n Vitro and [n Vivo of a Paclitaxel- Albumin Conjugate,” . Cont. Rel.
47:293-204.

Drugs.com (Jun. 22, 2004). “Deferoxamine (Systemic),” located at
<http://www.drugs.comMMX/Deferoxamine  Mesylate himl=.
last accessed Feb. 4, 2005, nine pages.

DOCKET

_ ARM

Egegling, S, (2003). “Variation on Percentage Concentration Weight/
Volume Percent or Mass/Volume Percent” located at htip://dl.
clackamas.cc.orus/ch 105-04/wivolpet.him=>, last visited on Feb. 4,
2008, one page.
Flournoy, D.J, (Jul.
Deferoxamine Mesylate)” Eur J. Clin.
10(7):597-598.

Gelderblom, H. et al. (Sep. 2001). “Cremophor EL: the Drawbacks
and Advantages of Vehicle Selection for Drug Formulation,” Enr: J.
Cancer 3T(13):1590-1598.

Grinstaff, M.W. etal. (Mar. 1994). “Intravenous Targeted Delivery of
Taxol in Protein Microspheres,” Abstracts of Papers 207" National
Meeting of the American Chemical Sociery, 1994, San Diego, CA,
Mar. 13-17. 1994, 207(1-2), Abstract No. 91, one page.

Juven, BT et al. (1994). “Factors that Interact with the Antibacterial
Action of Thyme Essential Oil and its Active Constituents,” J. Appl.
Bacteriol. 76(6):626-631.

Knibbe, C.AJ et al. (1999). “Pharmacokinetics, Induction of
Anaesthesia and Safety Characteristics of Propofol 6% SAZN vs
Propofol 1% SAZN and Diprivan®-10 afler Bolus Injection B J.
Clin. Pharmacol. 47(6):653-660.

Kuenen, B.C. (Mar. 15, 2002). *Dose-Finding and Pharmacokinetic
Study of Cisplatin, Gemcitabine, and SU5416 in Patients With Solid
Tumors.”" J Clin. Oneol. 2006): 1657-1667.

Larsen, B. et al. (Nov. 2001). “Less Pain on Injection by a New
Formulation of Propofol?” Der Amaesthesist S0(11):842-845.

Lilley, E.M.M. ef al. (Sep. 1996). “The Effect of the Addition of
Lignocaine on Propofol Emulsion Stability” Anaesthesia 51:815-
818,

Mayer, M. el al. (1996). “Propofol und Etomidat-® Lipuwro zur
Einleitung  einer  Allgeneinaniisthesie””  Der  Anaesthesist
45(11):1082-1084. (English translation of abstract only.).

Rocha, J1L.L. etal. (Aug. 2002). “Uncommon Vancomycin-Induced
Side Effects,” BJID 6(4):196-200.

Shimoni, E. el al. (Jun. 1994). “Antioxidant Properties of
Deferoxamine.” JAQCS 71{6):64 1-644.

Sparreboom, A, et al. (Teb. 17, 1995). “Determination of Paclitaxel
and Metabolites in Mouse Plasma, Tissues, Urine and Faeces by
Semi-Automated Reversed-Phase High-Performance Liquid Chro-
matography.” J. Clhiromatogr. B. Biomed. Appl. 664(2):383-39],
Tan, C.H. et al. (May 1998). “Pain on Injection of Propofol”
Anaesthesia 53(5):468-476.

Tonner, PH. et al. (Nov. 1992). “The General Anesthetic Potency of
PPropofol and lts Dependence on Hydrostatic Pressure.” Anesthesiol-
ogy T7(5):926-931,

Vallejo, C. et al. (1996). “Iosfamide and Vinorelbine as First-Line
Chemotherapy for Advanced Non-Small Cell Lung Carcinoma”" 4m.
J Clin. Oneol. 19(6):584-588.

Non-Final Office Action mailed om Jun, 12, 2008, for U.S. Appl. No.
11/520,546, filed Sep. 12, 2006, cight pages.

1991), “In Witro Antimicrobial Properties of
Microbiol. Infect. Dis.

Non-Final Office Action mailed on Dec. 2, 2008, for U.S. Appl. No.
1 1/520,546, filed Sep. 12, 2006, eight pages.
Non-Final Office Action mailed on Mar. 28, 2008, for U.S. Appl. No.

1 1/553,350, filed Oct. 26, 2006, six pages.

Non-Final Office Action mailed on Dec. 1, 2008, for U.S. Appl. No.
11/553,359, filed Oct, 26, 2006, six pages.

Non-Final Office Action mailed om Jun. 18, 2009, for 11.S_ Appl. No.
11/553,350, filed Oct. 26, 2006, eight pages.

LS. Appl. No. 12/271,748, filed Nov. 14, 2008, for Desai et al.

L S. Appl. No. 12/331,924, filed Dec. 10, 2008, for Desai et al
Appl. No. 12/402,358, filed Mar. 1 1. 2009, for De et al.

Appl. No. 12/422,011, filed Apr. 10, 2009, for Desai et al.
Appl. No. 12/474,710, filed May 28, 2009, for Desai et al.
Appl. No. 12/479,710, filed Jun. 5, 2009, for Desai et al.
Appl. No. 12/513,843, filed May 6, 2009, for Desai et al.

Flnal Office Action mailed on Sep. 17, 2009, for U.S. Appl. No.
1 1/520,546, filed Sep. 12, 2006, eight pages total,

U.S. Appl. No. 12/422,192, filed Apr. 10, 2009, for Desai et al.
LS. Appl. No. 12/519,126, filed Dee. 14, 2007, for Desai et al.
LS. Appl. No. 12/530,188, filed Mar. 7, 2008, for Desai et al.
Kovar, J. «t al. (Mar. 2000). “Unexpected Effects of Albumin on
Apoptosis Induction by Deferoxamine In Vitro" In Fitro Cell Dev.
Biol.—Anfm. 36(3):151-152.

__F

[ ol ou
.wtf-

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 7,820,788 B2
Page 4

Muller, B. G. etal. (Jan. 1996). “Albumin Nanospheres as Carriers for L
Passive Drug Targeting: An Optimized Manufacturing Technique” U
Pharmaceutical Researchi 13(1):32-37. 1-_'
Final Office Action mailed on Mar. 15, 2010, for U.S. Appl. No. L
11/553,350, filed Oct. 26, 2006, 12 pages. *

. Appl. No. 12/436,697, filed May 6, 2009, for Desai et al.
- Appl. No. 12/474,218, filed May 28, 2009, for Desan et al.
- Appl. No. 12/598,406, filed May 3, 2008, for Desai et al.
L Appl. No. 12/600,991, filed Jun. 2, 2008, for Desai et al.

nmmnnn

cited by examiner

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 7,820,788 B2

1
COMPOSITIONS AND METHODS OF
DELIVERY OF PHARMACOLOGICAL
AGENTS

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This patent application is a continuation ol patent applica-
tion Ser. No. 10/731,224, which claims the benefit of U.S.
Provisional Patent Application No. 60/432.317 filed Dec. 9,
2002, U.S. Provisional Patent Application 60/526.544 filed
Dec. 3, 2003, U.S. Provisional Patent Application 60/526,773
filed Dec. 4, 2003, and U.S. Provisional Patent Application
60/527,177 tiled Dec. 5, 2003.

FIELD OF THE INVENTION

This invention pertains to pharmaceutical compositions
comprising pharmaceutically active agents for parenteral or
other internal use. which have the effect of reducing certain
undesirable side effects upon administration when compared
with available formulations of similar drugs.

BACKGROUND OF THE INVENTION

It is well recognized that many drugs for parenteral use,
especially those administered intravenously, cause undesir-
able side eflects such as venous irritation, phiebitis. burning
and pain on injection. venous thrombosis, extravasation, and
other administration related side effects. Many of these drugs
are insoluble in water, and are thus formulated with solubi-
lizing agents, surfactants, solvents, and/or emulsifiers that are
irritating, allergenic, or toxic when admimistered to patients
(see, e.g., Briggs et al., Anesthesis 37, 1099 (1982), and
Waugh ct al., 4m. J. Hosp. Pharmacists, 48, 1520 (1991)).
Often, the free drug present in the formulation induces pain or
irritation upon administration. For example. phlebitis was
observed in 50% of patients who received peripheral vein
administration of ifosfamide and vinorelbine as first-line che-
motherapy for advanced non-small cell lung carcinoma. (see,
e.g.. Vallejo et al.. Am. J. Clin. Oncol., 19(6), 584-8 (1996)).
Moreover, vancomycin has been shown to induce side effects
such as phlebitis (see. e.g., Lopes Rochaetal.. Braz. ./ Infect.
Dis., 6(4), 196-200 (2002)). The uvse of cisplatin, gemeitab-
ine, and SU5416 in patients with solid tumors has resulted in
aclverse events such as deep venous thromboses and phlebitis
(see, e.g., Kuenen et al., J Clin. Oncol., 20(6), 1657-67
(2002)). In addition, propofol, an anesthetic agent, can induce
pain on injection, burning and vein irritation, particularly
when administered as a lecithin-stabilized Fat emulsion (see,
e.g, Tan et al., Anathesia, 53, 468-76, (1998)). Other drugs
that exhibit administration-associated side e fTects include, for
example, Taxol (paclitaxel) (sce, e.g.. package insert for
Taxol I.V.), codarone (amiodarone hydrochloride) (see. e.g..
package insert for Codarone 1.V.), the thyroid hormone T3 or
liothyronine (commercially available as Triostat), thiotepa,
bleomyecin, and diagnostic radiocontrast agents.

Another problem associated with the manulacture o drugs
for injection, particularly water insoluble drugs, is the assur-
ance of sterility. Sterile manufacturing of drug emulsions/

dispersions can be accomplished by absolute sterilization of

all the components before manufacture, followed by abso-
lutely aseptic technique in all stages of manufacture. How-
ever, such methods are time consuming and expensive. In
addition, the oxidation of drug formulations by exposure to
air during manufacture or storage can lead to. for example,

DOCKET

_ ARM

25

0

40

45

30

60

65

2

reduced pH, drug degradation, and discoloration, thereby
destabilizing the drug formulation and/or reducing shelf life.

To circumvent the problems associated with administra-
tion-related side effects of drug formulations, alternate for-
mulations have been attempted. With respect to propolol, for
example, methods for reducing propofol-induced pain
include increasing the fat content of the solvent (e.g., long
chain triglycerides (LCT})), premedication. pretreatment with
non-steroidal drugs, local anaesthetics, opioids, the addition
of lidocaine, the addition of cyclodextrin, and microfiltration
(see, e.g.. Mayer et al., Anaesthesist, 45(11), 1082-4 (1996).
Davics, et al. Anaesthesia, 57, 357-61 (2002), Doenicke, et
al., Anaesth. Analg., 82, 472-4 (1996), Larsen et al., Anaes-
thesitis 50, 842-5 (2001), Lilley et al., Anaesthesia, 51.815-8
(1996). Bielenetal., Anesth. Analg., 82(5), 920-4 (1996), and
Knibbe etal.. Br J. Clin. Pharmacol., 47(6), 653-60 (1999)).
These formulations, however, induce other side effects (e.g..
cardiovascular complications), or cause destabilization of
propofol emulsions.

‘To overcome the problem of bacterial contamination, pro-
pofol formulations have been developed with antibacterial
agents, such as an EDTA equivalent (e.g., edetate), pentetate.
or sulfite-containing agents, or they have been have been
formulated with a lower pH (see, e.g.. U.S. Pat. Nos. 5,714,
520, 5,731,355, 5,731,356, 6,028,108, 6,100,302, 6,147,122,
6,177,477, 6,399,087, 6.469,069, and International Patent
Application No. WO 99/39696). Since edetate and pentetate
are metal ion chelators, however, they have the potential to be
dangerous by scavenging the essential metal ions from the
body system. Morcover, the addition of sulphites to drug
formulations presents potential adverse effects to the pediat-
ric population and for those in the general population who are
allergic to sulphur,

Thus, there remains a need for a composition and method
that reduce or eliminate the side effects associated with the
parenteral or in vivo administration of drugs. There also is a
need for a pharmaceutical composition that is sterile, and
methods of preparing such a composition. Inaddition, there is
a need for a pharmaceutical composition and method that
reduce or eliminate oxidation of pharmaceutical formulations
to prevent drug destabilization.

The invention provides such compositions and methods.
These and other advantages of the invention. as well as addi-
tional inventive features, will be apparent from the descrip-
tion of the invention provided herein.

BRIEF SUMMARY OF THE INVENTION

The invention provides various embodiments ol pharma-
ceutical compositions. One, some, or all of the properties of
the various embodiments can be found in different embodi-
ments of the invention and still fall within the scope of the
appended claims.

The invention provides a pharmaceutical composition

s comprising a pharmaceutical agent and a pharmaceutically

acceptable carrier, wherein the pharmaceutically acceptable
carrier comprises a protein, such as albumin, more preferably
human serum albumin, in an amount effective to reduce one
or more side elfects ol administration of the pharmaceutical
composition into a human, and wherein the pharmaceutically
acceptable carrier comprises deferoxamine in an amount
effective to inhibit microbial growth in the pharmaceutical
composition. The invention also provides a pharmaceutical
composition comprising a pharmaceutical agent and a phar-
maceutically acceptable carrier, wherein the pharmaceuti-
cally acceptable carrier comprises a protein, such as albumin,
in an amount effective to reduce one or more side effects of
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