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The present invention relates (0 a phanllac(''Inical composi
lion compri~in!!. 8 plwrmaccutical agenl mltl a ph:mnaCL"tI!i
cally aeocptablcearricr, which earricrcomprisesa protein, for 
cx,unplc. humall serum albumin alld/or dcfcroxaminc. The 
human serum ll lbllnlin is prL'S('~11 in an amount .. lTL'Cliv .. 10 
reduct· OLle Or more sidt· c1k"Cts associawd with administm. 
tion of the phannacentical compo;;itioo. Hie invention also 

provides melhods for reducing one or more side effL'ClS of 
administration o f the phllnn,l(:euticul COmposi tion. nwthod. 
lor inhibiting microbial growth and oxidation in the phanlla 
celltic,,1 composition. nnd methods for enhancing Irn n~por1 
and binding ofa plillmmcculical agent to II ccll 
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us 7,820,788 B2 

CO.\1POSITIOi'"S AND METIIODS 010' 
nn.lv~~nv OF I'IIARMACOLOGIC \L 

AGENTS 

CROSS-REFERENCE TO RELArED PATENT 
AI'I'LlCATlONS 

2 
reduced pH, drug dcyadation. and discoloration, thereby 
destahilizing the dmg form uill tion li nd/or reduc ing shelf lifc. 

To circumvcnt thc probl"ms associmed with administm
tion-related side effects of drug formulations, a ltemate for
mul"tiuH~ IIllv" ix."CH allempkd With n:spt.."Ctto propuful. for 
ex,unple, methods for r~'(\ncing propotol.i nd1JC(.-d pain 
include increasing the fat CO ntCnt o fthc solvent (e.g .. long 
chaintriglyceridcs (LeT)). prcm<.-dication. prctrc.1tment with 
non· ,lI.:roid:,[ drugs . luc,,1 arw. ... 'Stheties. opioids . the addi tion 

"Ibis p:.JlI .. 111 application i. ~ CQfll inU<llion or p .. Wlll llpplica· 
lion Sec. No. 101731) 24, which cbilUs the beneti! of U.s. 
Provisional PaWn! App liC<l\ iOfl No_ (,()f432,3 11 fil ed 0.."(: 9, 
2002, U.S. Provisional Palenl Applicat ion 6&526.544 filed 
Dec. 3. 2003. U.S. I'rovisional 1'::JtC'ntAppJicatiOll 601526 ,773 
flied 0.....: . 4. 2003. and U.S. Provisional F'".J\cnt Application 
60f527, I77lilcd 1Jcc. 5,2003. 

to oflidocaine, the addition ofcyclo(\.:.-xtrin, and microfihration 
(see, e.g. , Mayeret aI. , An<u,srhesisi . 45(1 1), 10112-4 ( 1996), 
Dav ies. CI a l. Anaesthesia, 57, 557-6 I (2002), Docllickc, et 
al.. Ana<!s/h. Ana/g .. 82. 472-4 (1996). Lar.;en et nl.. Anaes
Ihesili. 50. 842-5 (2001). Li11c y ct al.. Allue.lhesiu, 51. 815-8 

HELll OFTJlE INVENTION 

l~ ( 1996), Biclen ct al., Allesth. AIIUI,~., 1)2(5), 920-4 (1 996), and 
Knibbc et al ., Hr. J. Clin. Pharmacol .. 47(6). 65.,-60 ( 1999». 
'Ibese formulations. however, induce other side e ffects (e.g .. 
cardiov3scubr complications). or cause dcstabi1i7..3tion of 

n,is ilLvclIl i...,,, per.."i"s Iv pharll ... ~"Culic ,,] "')!Hposit;!)"s 
comprising pharmaceutically active agCIlt, tor p;lrt1,lcr,,1 or 20 
mller ;mernal usc, which have the effecl o f reducing certain 
undesirable s ide ,,!flOC! S upon udminislrJtion when compared 
wi lh available fonnulations o f similar drugs . 

propotol emulsions. 
Jo overcome the prob lem o f b.lc\eri,ll contaminatioa, p ro -

pofol formulation, hav" Occll d"vdopcd wilh omibactcrial 
agents. such as an EDTA equivalent (e .g._ edctate). pcntetate. 
ur sulfit ... ·-<:o"t~iJli ng "geJl1l;. <Jr th ... ")' IIllVC ix....,n have bt."'~l 
lormulatl-d with a lower pH (S<.'\.'. c.g., U.S. Pal. Nos. 5,714, 

BACKGROUND OF THE INVTh'TION 

It is well rcoog.rUud thnt muny drugs for p~rcnternl usc. 
esptxoiaIIy those 3dminis tercd intrJ'"enously. causc undesir
able ~iJe elT~"Ct~ sm:h as venous irrita tiun, phlebitis. buminll, 
and pain on injection, WlIOUS thrombosis, e xtravasat ion, and 
other administration relnted side effects. Many of these drugs 
nre insoluble in water. and arc thus fonnulated with solubi -

25 520, 5,7J 1.]55, 5,7] 1 ,]5(,. 6,02R.1OR. 6, 100,]02, 6, 147,122, 
6,177,477.6,399,087.6,469.069. and International Pment 
Applicat ion No. WO 99/39(96). Since ooetate and pemetatc 
:Ire metal ionchclntors, how<!Ver, they hnve the pol"ntial to be. 
d.1ngcrous by scavenging the essent ia l meta l ions from the 

:;0 body system. Moreover, the addition of sulphite> to drug 
formnlations pre;entS pot<'ntial ndvL'fSC elft.'CI, 10 the pi.-diat
ric popu~tion ,md for tllO';c in the gen"ml P-lpulation who arC 
allergic to sulphur. Ii :ting agents. surfact:lOls .• 01 Vl.:llt •. and/or ~"Illulsi fiefS that <lre 

irritaling, allergenic, or toxic when administ t"R-d to pntients 
(sec, e.g., nrigg.~ t1 nl. , Ane.<The .. i.< :\7 , 1099 ( 19R2), and 
Wangh et al.. .'1111. J. Hasp. PhamraciSlS. 48, 1520 (1991)). 
Often.. the frl'C dnlgpK'SCnt inthc formulation induces pain or 
irriWtion lIpon adtnin.istm1ion. For example, phlebitis was 
observed in 5tJYo of p<ltients who receiwd periphernl vein 
administmtionof ifosfamidc and vinorclhioc a3 fir>t-linc chc- 40 
mothempy for advanced non-slll3J1 ceJ1lungcarcinoma. (St". 
e.g .. Vallejo et al.. .'1111. J. Cfin. Oneol .. 19(6).584-8 (1996)). 
Morl'OV"r, v~ncomycill has be..·n showuto induc" sid" I.:ITects 
such as phlehi tis (see, e.g. , Lopes Rocha et aI. , Hraz. J. Infer/. 
Dis. , 6(4), 196-200 (2002)). The use of cisplatin. gemcitab- 45 
in". and SU5416 in p:lIients with solid tumor.; has resulted in 
adverse events such as d ... ",1' veHUU, thrumbus~s aHd phlebitis 
(S<.'e, t·.g. , Kuenen <.1 al. . J. Oin. OIICOI., 20(6). 1657-67 
(2002». In addit ion, pmpofol , an anesthctic agcnt, can induec 
pnin on injtxotion, burning and vein irritation. particularly so 
wh ... 'Il adtnini.tl.:r ... ..r as a lL"Cithin·stabiliZl'l.! fat emulsion (~t.'C. 
e.g, Tan et aI. , Anmht'l'ju, 53, 468-76, (1998)). Other drul!S 
that cxhih it1Klmi ni,lrntion'M !<OCiatl-d ~irl e e ffeets inch wl e, fo r 
example. Taxo l (p<tcJitaxc1) (see. e.g., package inscrt for 
Taxol l.V.). codarone (amiodarone hydrochloride) (sec. e.g .. S3 
P,lCka!;C insert fur Codmulle 1. V.) . th" thyroid hormone T3 or 
liothyronioc (commercially avai lable a s Triostat). thiotepa. 
bleomycin, a nd diagnostic radiocontmst agcnts. 

Another prookm us:;ociaK..r with the m<lnu(acturcofdrugs 
for iujt;'O;tion, pa rticularly water insoluble drugs, is the assur· 
ance of stcrility. Sterile mauufactnring of dmg emulsions! 
di spersions can be accomplished by absolute sterili?;ltion of 
all the components before maaufacture, fo llowed by abso
lutdy <lwptic t ... "CllIliq uc in all sta!l,e:; of m<'Huf""tur". Huw. 
ever, such nwthods are lime consuming and expensive. In 
addition , the oxidation of drog fornlUlations by exposure to 
nir during manufacture or stomgc can lead to. for example. 

ThIlS. there re ma ins a nC(."<1 for a composition and method 
)5 that reduce or eliminate the side effects assoc inted with the 

parentera l or in vivo administr:ltion of drogs . nlere also is a 
n~",-d for a pllllrm<lcemi.al . mnposition that is sterile. <Iud 
melhodS (Jf prcparing such acompositio ll .ln addi tion , the re is 
11 nL"Cd for a pharmact-ntical composition a nd method that 
reduce or eliminate oxii1<ttion of phannaceutical formulations 
to pJ"l."vcnt drug dl-stabi liz:dio ll. 

'lbe invention provides such compositions and methods. 
These and other IldwlIltllges o f the invention, as well as add i
tional inY"ntivc fcatures, wi11 bc apparent from the descrip
tion of the invention provided herein. 

BRIEF SUMMARY OF THE INVENTION 

The invention pruvidl'l; variOIl~ embodiment~ o f pharma
c('lltieal compositions. On", $Olll", or all o f th" propcrtil'S of 
the variOlls embodiments c~n he found in different emhodi
ments of the invention and still fall within the .>Cope o f the 
appended claims. 

'Ibe invention provide, a pharmaceutical composition 
.ompri~ illg a pharmaceuti<.:al agl1u 'Uld a pharm,ll'Cutic:,Jly 
acctl't"b le ealTil.:r, wherein the pMnn;lCeutica lly acccplllblc 
carrier comprises" protl.:;n, such as alhumin, more preferahly 
hnman serum albumin. in an amount ctfective to reduce one 
or more s ide effl-cts of ~dministration o f the phannaccutical 

60 composition into a human, and when>in tIlt' phannaceutically 
acceptahle carrier comprises defemxamine in an amount 
cfiectivc to inhibit microbial growth in the phannaceutical 
composition. The invention also provides 3 phannaceutical 
eOlllpositiunl'Ulllpri~ing" phannaceutie,,1 agent and ~ pl", r_ 

63 maccutically accl.:ptable carrit.,., wherein thl.: pmnnacl .... ti. 
cally acccpl<tb1c carriercompriscs a prole;n, such a, albnmin. 
in on amount eflectivc to rl-duce one or more side effeets of 
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