Li popepti de Conpositions and Rel ated Met hods Rel ated Applications

This application clainms the benefit U S. provisional patent application
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reference inits entirety. Technical Field The present invention
relates to inproved |ipopeptide conpositions for reconstitution in a liquid
diluent to forma pharnaceutlcal composition for parenteral adm nistration,
as well 10 as nethods dePgeaptidg Copwosipnsand Relajed Methodsonposi ti ons.
Preferred i nproved |ipopeptide conpositions include solid daptomnycin
preparations with increased rates of reconstitution in aqueous |iquids
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i b and ski n ary opichr R IE S E58 B inal e b R e 23R o o
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One neasure of the chemcal stability of daptonycin in the |yophilized
daptonycin powder is the anount of daptonycin (Figure 1) present in the
reconst i twoediidmptionyci n conposition relative to the anmpamtuseétomsmouect ural |y
simlar conpounds including anhydro- 25 daptonycin (Figure 2), beta-isomer
of daptonycin (Figure 3) and a | actone hydrolysis product of daptonycin
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The solid pharmaceutical |ipopeptide preparations can be a product obtai ned
by the 5 followi ng process: (a) form ng an aqueous solution of the

| i popept iwo 2at1/@341B1 above the isoelectric point of the IPCpasepvios®ife. g.,
above about 3.8 for daptonycin); (b) dissolving glycine or a sugar
(preferably a non-reducing sugar) in the aqueous solution with the
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sugar (s) iafted reERstRUWEINAS @.1iq5d T @ atRA orParfictd hdmi@istrhfig@hal ose. 251 n a second
enbodi nent, the present invention provides daptonycin conpositions with
i nproved daptonycin chem cal stability, neasured as higher total percent
daptomjTin purity over tinme (as det XHIBEY by HPLC according to the nethod
of Exanpl e 4). TRUSRIHhSin0Hi¥n rdiI& tQ@&ﬁ&[ﬂéﬁé&d@@&h@dsﬂi‘%ﬂs foPre%QAs'uQmQﬁ gparations
with certain preferred conpositions (e. E nmycin conbi ned with sucrose
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daptonyC|n nﬁﬁgaﬁed fromsolid daptomycin conpositions containing one or
nore non- reEUClng sugars such as sucrose was unexpectedly increased by
bet ween 10% anth gfisadngrodinimn tI80%ndior ra@gnsatuﬁngrﬂmtshhcsmmpa{gelepemp@dlom inor to
reconstitution in 0. 9% agueou odlun1 Iorlde d to daptonycin
Chon cal - SHeagieef gy B e Porie D B e (P AT IR t hout any
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daptonycin fornul ati ons w t hout sugar or§$ ci ne r exanple, the chem cal
st abi | i ty skger ehaydagebidichagayt T ﬂéecp%%élaﬁ nergradly 81 WP sAUGYRIOMN days was
al so unexpgeRligdin bREHERIEMApible amﬁﬁdlﬁ FRRR AR IRIPRIIP AARHOSMAGHR W th
certain non-reduci ng sugars (e.g., sucrose).
30 4.7.
The reconstitution rate of certain solid lipopeptide compositions in aqueous diluent
was also accelerated by combining the lipopeptide with glycine or a sugar (preferably, a non-
reducing sugar) prior to converting the solution to the solid lipopeptide. For example, 500

mg of the lyophilized pharmaceutical daptomycin compositions in Table 6 formed from
3



Preferred exanples of solid pharmaceutical daptomycin preparations include
about 15 2.5% to 25.0% of one or nore non-reduci ng sugars or glycine. Oher
pr ef er r edwoexanplsaa9of solid pharmaceuti cal daptomyci n pPEpAIS2M 100510

i ncl udi ng about 2.5%to 25.0% of a sugar selected fromthe group consisting
of sucrose, mannitol, and trehal ose. Particularly preferred solid

phar maceuti cal dapt onyci n preparations consist essentially of daﬁt onyci n,
sucrose, &°BbensdrapirssIRiery cBEne 8 PPhErdagamtuepEOE S SR DFhob AR

di basi c, NadhiF@tdd Aot ByleBusiBddRkiorR¥aPkssAbdher mkeidl Sode- 9., as
measur ed by HPLC peak area at 214 nm according to Exarrpl e 4). Sol i d
phar maceuﬁP@H‘I’Sl%@f%ﬁl}S&uﬁn@F@%ﬁ&mldﬁglu'@an be obtai ned by converting an
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15-20% sucrose w v in the solution a pH above the i1soelectric p0| nt of
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t he aqueo p. i ar (e.g.
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4.7-7.5, BEhng.oba sugabpref&ablg a71017 r@lucibg Qugdr)0n ths .agucpnOsohBiod -withGhe and 6.5-7.0
and val ues. t her.ebetwween g0 cony rte eutl cal
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dapt onyci Mpamqmd:ﬁmnmmpfnepabcam 66mo hévandg{d)acohee{mnr@me tigiid Gporteptice of about 2

30 minutes or. less in ueous. dil uen d ng an
squeould sanTisst BrhhsgRalifarregeyoaimyns Subisrian o Wonh BigrS ' og s
bul;TI)er i Ng cagRE, ailylfﬁhﬂiibdlﬁaplﬁhﬂ}&ﬁhm&ﬁcanlfﬁnt préﬁa@anoﬁlﬁia&ecﬁi&ltl&@és&n @Ks than |

conbi natio ereof to the a us sol ution tonycm ving a
sugar (e.d. 0‘“2f%ﬁesrl@&lﬁéﬂ‘f?ﬁuq@ggzraq‘é"tﬁ’b‘hsoél&m% ?r “?‘ﬁ CRLRe pééﬁ.?é%ﬂé’ égl ution
Wi th dapt s dant Quédk Bolatidnutlaestestydapt 50y 6f dbosgar 50qe. 8ub pHidabout d)

adj ustlng the pH of the buffered daptomycin sugar formulation to about 6.5
to 8.0 (it daf%?g‘mgé‘ byfferipg pagni ipdudipg P@S@a@c@ateméﬁaﬁe@ a @npinagioy 7. 5

8.0, 719- %&eof?o e Zq@o@srbglu‘t’l@ﬁ Hﬁ&pmﬁy@ﬁh@E&@lemuffe@eadlallét@ﬁqyw@&mulahsﬁ ng the
buf fered dapt onycin sugar formulation to formthe so phar maceuti cal

dapt onyci fissolpingpag etmerp sugars in thelyffersd dentorayaip Bemulatiomiedormsd bufferdhni cal  and
sci entifigabehlEn %‘&“g%ﬁfo?l‘ﬁﬁl%éh (% iﬁﬁnﬁga%oaazm TRany d%gut@%mmmmeysugmew st ood

by one of ordihary skil which this I nvention belongs.

Al t hough rfeghdwst Bagt 4!135t°/er6|“/a|7§/0 §%n9%a10%»,r1lé(qu%al%th/o 1$hokeo.deser i bed
herein canghe ol B18,he0prAct i 0 i.nyention,
sui tabl e 21% L2 e%r#a rlré)fgzrjlg %%s} 3?%4 ﬂ}(?%ﬁ drggbegﬁgogeﬁgtem&ﬁetﬂ%%ﬂg cations,
pat ent 2Qappbmswmg ofisghalosd, emtrese, mmuhitol et combiratiemdbgcafefl idneidg ermpdl of ar e
|ncorporae ne t|r S f C I| t he
pr esent s%e%"?fl}é{:egﬁ? O%YCISST%r %Ormué %%%fsabo%@ﬁ ¢ So(tetg 9% ’| nggc]dl tion,

t he nater |13ajphl,hzmgtt1’m1nh£fprealddptemwmb@r ﬁ)lrmulamdmtfdsmttﬂweolxdrﬁhyrnamdlmdt i nt ended
to be imig lg ” ??er f uregs Fdadvanta es of the 1 vention
will be aﬁﬁ%f’ K FegRaciigg ‘é?‘ir%t{}%ﬁ%f BT I8 B HEE Frﬁfﬁ%’ﬂmagﬂ f%mthe
cl ai ns. Bnﬂeﬂaﬂoﬁescri pti on of the Drawings Figure 1 is the chem cal
structgsre of d 61']2 is the chem'c.gl tructure of ..

anhydr o> dapt o arfi‘?c né‘(ﬂ‘i‘fbﬁﬂ 5 HePresHY IRFBHT R PVISE FRICHY ED GPPHEIB_t a- | somer

of dapt On%ﬁ!hﬂmpﬂvgtﬂﬂ@tcﬂn}lcﬁl &Bm@h@amlml m&kirvE bdlighe@lotdl percbaabmoaydiydr ol ysi s
product of daptony e 6 listing exanpl es of

preferred pﬁﬁfﬁtodﬁﬁﬁé?en(a& 6%8%?@Ldlbda§PLCT?‘Pé%réhn§d?rﬁ’6§i‘qﬂioér?§ Evgiprle f} epared as
liquid solsytdrRMsly, thhaiptbQRNEntARd ik QIRIPMafS otk iifcRhRMmIEGeNt | cal
dapt onycin preparations that reconstitute in an aqueous pharnmaceuti cal
compositions (e.g., daptomycin combined with sucrose or trehalose) was more chemically
30 stable than daptomycin in daptomycin solid preparations without sugar or glycine. The
chemical stability of daptomycin in a solid form was measured by comparing total
daptomycin purity measurements from multiple solid daptomycin preparations each obtained

according to Example 4. Higher chemical stability was measured as higher comparative
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25 diluent within less than 2 mnutes (including conpositions that
reconstitute in less than 1 mnute). In Table 6, "Recon tinme" refers to the
ti me regquwoeditfiss41about 500 ng the | yophilized dapt onyciPOTASRAEPOSFI®N
described in the "Fornulation (solid state)” columm to dissolve in 10 nL of
0. 9% aqueous sodi um chloride at roomtenperature (about 25 degrees C).
30Figure 6 is Table 7 listing exanples of other daptonycin conpositions.
These conﬁa@PW%@twp@tyrwf‘éﬂa?%ﬁ%@tweadwa S@eﬂlwcemémg tHeRMRphiaTi zed to

AR Ll B R R R e e R M R S R
Recgn ti ﬁ@rﬁam@géng o 1gore en1qdyeing gigaissaeh FERCTATOTRS UBOPesiedly Hsroased B | | zed
b t amper SEeL0ofand robaRal e, itk dThofth (B pAIMEAE LBRLUM AR T 4 &
exanpl €5 @f9‘Vd@£plte@tW@dlnm@blmd@ Qmparsd @dﬂpwnrymgthalmeﬂgéabﬂltjtng@ﬁm;dérqns Table 9

show ng tggl%cp&'iofo @95%61@ &1&5&'%9%&@@“ n purity neasured 5 and
ous

cal cul ate or va aptonmycin fo tions according to Exanple 4.

Det ai | ed Descr A|b:b|swrpr1s1nglpdp§pt ddneom}mmpdsmidabnéaiwyms Receled fatupdo 14

Reconsti t t| on I n 1S C{a&‘r‘o di nent t he 1nv§nt| on, sol.i q har maceut i cal
) 10 recons 1tute 11qu1 % yCIN solu Qs attvarfoufa| eméoeratIires R dh ap org

| i popepti preparations are prOVI a recon Ton tine

| ess t han p&pﬁﬂaﬁbﬁs&:@nﬂamlr@mnaqumoms:elp'hﬁh@f&fkﬂl}lﬁtlng:ﬁigaldI(é glesrilt:roseﬁohanefxanpl e, 500
ny sol i CI n pharnmaceut po pre ns epar ed
by yofh RPBEET DR RSy P BHgers b O PRt s KTl Grrisibar (o)
can be di sabiliwest thadap@niykingh tHe. r%aqute@stﬂutmdwwmmymamoamexm@mw

tenperature (about 25 degrees C) ip 4 m nut | ess (i.ncl udi
di ssol uti OF EFHEET GHmpPsIgns ?ntaE)‘%fQPYOEQ@mtVH e‘f”ﬂ]“ﬂ‘&ﬁ‘éé’““%%@ﬁ‘éig%ct edly,
certain s@hdrkephar maceut i cal | i popepti de preparations obtained froma

l'iquid |ipopeptide formulation at a pH of about 7.0 reconstltuted in an
aqueous phar naB@lf&rﬁeé31<ar%nl¢%ﬁ@hdanhagn%ca§t0élrdap@péfcmrpawamlﬁ@rw lede 3bgeint i cal

solid phanmageutsiabr ddcReRBRL AddecRICBRAN S &%ﬁydﬂh&t @tﬁ'&%référ%@[‘e%arﬁﬂgp&f abl e
liquid |ipopeptide formulation at a ['ower For exanple, two

aqueous s@plutpl@ﬁ@acswlcahctww@mrprmafaﬁonmﬁtlgleaﬁboztﬂ é%rﬁaéé PYi dBsugaii t hout a
sugar or glygiedm e, B ecgh%fﬁﬁ%%i‘su%ro%e mnﬁoloaﬂaq&ﬁal omah LEa %bl%ﬁ:nfeﬁr ned

powders that reconsti 9% aqueous sodi um ch or| de diTuent I n

m nut es ( elid pPrrmaceyticebdrpanedintpaeppraions ensigssehidllypidamtopydiseecrTat e 6 and
Table 7). or nore
non-r educi g%”l% 35 §t§buf?§ﬁ\gﬁgerﬂk& gcbl%}ltﬂé %%E%%Eefc}léaﬁkéﬁso |ﬁ‘%:/?neda gd the rate
of rec¥hswbouiBior odfer maerinle sait.t dsmepasioéd oy IPRRE pedkendaiac 414 28 a¢dopbipetot | de
preparati 0 Solid pharmaceutical |ipopeptide preparations having an
accel er at d % ?1'sti tution rate are obtai nable froman aqueous sol ution of
the |i popepti dSolatp}mrrsmiemttclal @pphhyCa. pgeparadion’s-can 03 olsthided ngerating & (e. g. ,
2-10 degrees t he solid Eharma [ '

ceutical |ipapeptide

or epar a1 oo AR pbARe RS S8 BT ieCP e e ProaRER e at o
pH above tihge36lutiGHel £5H bbs/c PR 1§’tiele@frlctpbﬁlt bi pppeptinde.g., PpHfERBRK 9.7 of he
| i popeptide i c%u esmda 0 g . Preferred nethods for preparing
ol 16 BharaleBurTIaro Bt By “peeBai-t oM BeJRger Beehy T ianpl o 22
and 2b. Seédudinpb@faPRceWuéedd) 15%5ﬁt01rry1:8 0 (RERPRALALd QIS vARR oP8.5-7.5, 4.7-7.5,

5.0-7.5, 5.5-7.5,4.7-7.0, 5.0-7.0, 5.5-7.0, 6.0-7.0, and 6.5-7.0 and values thercbetween) when

converted to the solid pharmaceutical daptomycin preparation (e.g., a powder). Preferably, a

lyophilized daptomycin medicament preparation having a reconstitution time of about 2

30 minutes or less in an aqueous diluent is prepared by: (a) forming an aqueous solution of
daptomycin at a pH of about 4.7 — 5.0; (b) adding a buffering agent including phosphate,
citrate, TRIS, maleate or a combination thercof to the aqueous solution of daptomycin; (c)

dissolving a sugar (e.g., a non-reducing sugar such as sucrose) in the aqueous solution with
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prepared from an aqueous sol ution of daptonycin at a pH above the

i soel ectric point of daptonycin (e.g., a pH above about 3.7 or 3.8,

i ncl udi ngvpHouvalesas of 4.5, 4.7, and ot her higher pH valPagasdisosmdsed
herein) and at a tenperature of 2-10 degrees C. The daptonycin can be
obtained in a frozen sol ution in sterile water for injection (sV\FI) at a
concentration of 125-130 at 0. and subseq uentl¥ usted to
the desi r SaPRYEY tolgem ﬁau%aql érmtenwtﬁus% fganylgiog; (d) adjestipg thg i o |t | udi ng

3.0 N and plffe0d B\th&}ﬁycfﬁl §u§£‘%ﬁﬁhé&fo§ 1®fbAbeYto £o %chqagg %%5 p@{ vall}g oPblscan be
adj usted, for exanp di ng sodi um hydroxi de, hydrochl oric acid,

phosphori d-365d- Qaﬁé/a 619 Ya egt(? 3-0589.d-:0-7.5 and vahugs gherehervign agehie) iveplb#ingnal | y
added to ttlt@ou%féﬁ%fﬁoﬁ&&f?@%% fopGuRbith FORSth @ 0N hmk &%al%ep&;ﬁl bin7-
Buffering agents can i1nclu for exanple, agents inc I ng phosphate
citratel DOppmiiemte, or carbonate noieti es or a conbi nations thereof, and
phar maceuti cal f g agent
can be sel ect eg}ﬂﬁase{ﬁ&&%%ﬁlea lﬂ%&ﬁlg’? ?%doggﬁhfﬂq%%;u%%hﬁg&g%%g{tﬁeﬁ (%fntg he
dapt onyci meaging as caasnahds wrdelsedd ibp ofiabd @difyry sRiHen t}ufaftew whgh &gsamtvemlam be

added in % 10){%d)sr 9&1&10 'h m&Hoec% Pg ma{enalfs_| ﬁlr grl eCul%)é ?hose Gescr"’[) Erleﬂl% agent S
are a sodium si um sa Y et A Y TRV T pot 48si um
salt of bbe medam}ﬂ,prﬁnsam‘ltumgbf t]115plmmnafnsemm,s;aitibleamet(hmﬂsrand naodridls age sodi um

O hononiT & TR feyeN. R R ford Sl et PR S ot ErelsniRanl T of

mal ei ¢ acintbntibried dBRiSPRCOpbiaed by idferhdedn agRrhties . slebaeebedmﬂrcthesodi um

phosphat e di basi c.( Na2HPO4 i.um ci at e,. sodjum bi carbonate, hjstidine
nonohydr O(PFﬂS‘?ﬂilslbeéléF %B“)d‘r‘?ﬁldég‘ﬂleonsﬁ(‘ﬁ C:%]l‘i%loi% (lfié 0ot Slairrals metheds, t he

buffer pr @ﬁ&é)&ﬁip]/eslafbcillht@@ﬁv@(bﬂbuind%t midnedd @ bedmahesphat e buffering agent
(e.g., sodium hosPhate di basi c) added to . the_aqueous daptorrfvpllll@n sol ution
at a pH of abo fegtuges gn¢ prpvantages o thediventiopvidroc apepsent Sogythe fphlawpi of an
aci di cjaque@is deb&%elptah@leoﬁlqh@aalgﬁ (e.g., pHabout 3.0) can be raised
prior to adding the buffering agent by add| ng 3N sodi um hydr oxi de under
chilled conditions (2-10 C) prior to adding the buffering agent(s). 250ne
or nore sugars (e.g., non- r%glmgcé%gﬁrﬁ}hm“qﬁgsgl ycine can be added to
t he aqueous | i popepti de sol Uti pri Ing the solution to the
phar maceut i cal Figoysdpe reicemigalepragtarciobdapt¢raycgn., by | yophi li zation). The
anount and nman i sugar(s) wth the
aqueous i popeﬁ%Lr glg%%@%%%QllSgﬂdﬁ%f&ggﬁgﬁ}o\l&gf&l Q{éld to provide a liquid

| i popepti de soFiguiccns theahemgianl stJectBn@l@ﬁéxqwenatliscyneadfdwtoe@cm a pH of about 6.5
to7530(eg b 0 b eesC)
For a liquid da rey4 1?91 B%P?r%lsr{lgureOfp%qac ne% dro}ysggfolrmt()orﬁeapéor %Dre sugars
is preferably Exgnmmeﬂ“aﬂﬂyﬂl‘smrrgraxmgplaﬁ o@r&mré@dmh@ntyemmmbmals( €hge, 2-10

degrees C). The.su ar are preferabl on- uci. n al t hough t he
Saueous. dEBPBR BT EHE Bafd SRR BPDRTR B RTHESTH, Shal ose.

s EC rose, @Bﬂﬁiaﬁ@ﬂtlcal |dalﬁbm§<ﬁn pfﬁpﬂtrhtﬁxﬁﬁ thaf er@ﬁr?ﬁﬁl&: 1|n dﬁX@l’e@ﬁ@ha?Mﬁleabi nat i Ong
thereof_at _.a pH out 5. The rati.o of the |ipopeptide
to the£5[ #&Penéﬁﬁgﬂtleséfhaal%flhtés C@}g Q?H&’O%JW%E% recgysue Rdfs Hendel ected to

obt ain 50|r1i1ﬁiuté)0ﬂii)(1’§tblé60m§:cdﬂﬁrﬁe TFefeR téﬁﬁltﬂleﬁ@%%&tf(brta%dtgm hattRs i n aqueous
solvents (such as ., conpaqsitions descr For exanpl e,

d :
liquid 5 Bﬁ%?ﬂc@aﬁt%ﬁYgélrco%Pml?lb‘ﬁécrﬁ’P%f@P%b‘f%ymi‘l%%@%hqj%ﬁ%ﬁ%‘mﬁ tnd
sucrose | ﬂls%ld@iﬁtlgrfﬂ@bfb SUGERDEs TRLA cHISHdeQt Rfond £ @PRrhrcQPokt 12Jeok@s about
[1.00: 8. The pH of the |ipopeptide solution can be adj usted to
about 6. 5 ) 7.5 after conbination of the |ipopeptide, sugar(s) or glycine,
and buffering F%ﬁfété(@)Fale‘?'thsﬂﬂ{g‘e%mfal@s SIS bty il Gorhl ok, | TrR@PeEDt i de
solution to the solid pharnaceuti cal Ear ation. Preferably, 10 the
| i popept i dempesetionsiwsredugrarahps liguid ati’iulthnhe ¢n lgjephalizdd pt wyayidé spliflor nul ation is
adj ust ed of about
7.0 prl or tp’? agﬂlggér?\tllgirlsh?%%%e %{gs oa[ul%ggtfhg{}g% {Jte% %Iequlgﬁléﬁl %rglr?geo tl%lhe
buf f er i ng ddgemvitbin 2anduteher gbrgcimEBabdand/‘Becopugar” f&¥rs td-ihgtime r&u{itdbire 6)
descri bes exanples of preferred |iquid daptomycin conpositions that were
| yophilized to provide solid pharnaceutg cal |ipopeptide preparations that
rapidly reconstitute 15 (dissolve) in an aqueous diluent For each of the
conpositions containing glycine and a non-reduci ng sugar in Table 6, 500 ny
of the solid daptomycin sugar conposition dissolved in 0.9% aqueous sodi um
chloride in less than 1 mnute. In contrast, many of the solid
pharmaceuti cal preparations described in Table 7 (Figure 3) obtained from
| i quid daptonycin conpositions at a pH of about 4.7 had | onger
reconstltutlon tlrres t han corrp05|t|ons |n Table 20 6 (e g, 500 ng of the

. I o " ' — 1



30 is a lyophilized or spray-dried powder. In another aspect of the

i nvention, the powder is a |yophilized powder. The nol ar ratio of
dapt onyciwoteittdeasisugar in a solid pharmaceuti cal dapt orggius2@oepmi@ti on is
preferably in the range of about [1:1.12] to about [1:21.32]. For exanple,
a solid pharmaceutical daptomycin preparation can include sucrose with a
nol ar ratlo of daptonycin to sucrose of_ about 51 1.12] to about [1:8.98],

i ncl udi ng 2BAPOBMPEite xertilsd depseraycin wlvtiog tyisjoiweqn AQmleef 0oF aqugel]s [1:6. 73]
to [1:8. 9§J)d1urﬂl%hl%rla@1t1roc[rﬂ-te%lpgfﬁﬁ]re (abdut s G8dbes G, €XCi pi ent i s mannitol and
the nmolar ratio of daptonycin to mannitol is about [1:2.52] to about
[1:5.04]. In ahigereris glﬁg‘éthstm@xmpla% ofrdapiomyein caBpesHane contEiBNEARME-0l i s
[1:2.52], [1:3 , I RES i pi ent

i S sucrose andFéﬁk8lg%géegg%?gﬁ%héggggﬁkggﬁﬁnﬁgg£u ?ﬁ@% I's g%%%?ﬁ%g 1.12]
to aboul [pnd ealggited fonvarivns teptomxepeiormylpeonsa¢cardizgtoibzample #0 dapt onycin to

sucrose is [1:4.49] to about [1:8.98]. In another aspect the nolar ratio of
daptonmycin to sucrose is about [1:6.73] to about [1:8.98]. In another
aspect the nol ar ratlo of dapt onfeiailed Descuiptioge is [1:1.12], [1:1.344],

1:1.792], [1:2.24 . 2 688 136 4.032], [1:4.49],
% 1: 4. 928} , % 1:5. 37]6] ﬁof’ép éf%zﬁ”"lpfi’? %Sé“‘/‘%‘j/l&%ir"ée%%}o”s{"%@ 168} % 1:7. 61]6] ,
[1:8.064], [Ih: a&ir&]eﬂl]opdlﬁrent[of tig. i8&dntion, molahﬂtahﬂﬁcelaﬁ:pblqiopémﬂe pveparpn@mtarei S

t rehal d tot | t t
e L e e A o
t r ehal ose dilgenft. 1Fat.cidhple,[SD0 ZnbF@]solid dap&ntﬂﬁﬁl] phafrdacéut6] lipopdptide ﬂ\ﬁbﬁiranons

[ 1: 5.964], 8 68], [1.8.53], .[1:9.372], [1:10.224
[1:11. 076]" f‘rfg 21 }3@%%1}15“[%1 0??84198? ,Yoflis.oi‘é‘].oé edlqgng&Janezf%&Tgar hcaf% ¢91],

[ 1: 15. 336} dissdldedlif 18 88] of A 9% dqucOd sodind chior@921 rooﬁllerﬂ&rﬁ%kabohﬂzﬂgﬁgi]
[1:20.448], .or [1:21.32], 20The solid harnaceutlcal opept i de

conposi t i &’ri“&:éﬁmb’éesroé@éﬁ@fql‘%d&‘tge‘ﬁssalr\‘&% e3> ¢ ﬁn(b}?és pn pingie).

phar mageut i cahduyeRiGeREAM Q1id 'phM‘ﬁﬁ&e%tlEaQ LPGCBtidt fre Jﬁ?ﬁfoﬁﬁ&&&ihécﬁ@dm gonposi tion
for parenteral admnistration. The ratio of the daptonycin in the

reconstlt&ﬂb@1WPMWP@3@Bﬁﬁé@ﬁvﬁéﬁHﬂﬁaﬂﬂﬁu@ﬁﬁmP§“WP@ﬁ@ma%P%mbetmeen 25 ng/ n
to 200my/ mh s 0futia 3{19411@ at aaf_aét%/rqgt@ 'tﬂahﬁﬁfén%@@ﬂ&ﬁic&l‘ Ofld pEhmbd g dapt onyci n

can be reconstituted In a via ing 0.9% 25 aqueous sodium chloride to
t he | yophilipppeptideciyapseasions @h’iamqthfeom econparittlgtiqudd umwmw&bmmwomamn can be

combi ned yj caly y ﬁg}gg ravenously.
PharrraceutlcalpﬁRg é%e%tF %Q&%@ J@ﬁ?mghgﬁﬁﬂ%ms eril ?gﬁ&ﬁg?hpﬂ ection
(SWFI)200 C_Q%mtmns [etleoth mgmodvrlgbfrcmdbatlpﬁ abtek ofy.8 _@@U 0 upradb'eﬂhlla@tlat ic water
f or 1nject : ?wderg thgtaregon% (i? ﬂuetoug) $0diuA I1t enaaluen%xang eﬁ%gm ences,

sui tabl e can oun Pharmaceutica

17th Ed., (far 15H@e7r) namparedsd. 1,4 mmmks Hub]bHI §I®) ) (e Cable 6kad Table 7PAuitB8morcThe

di | uent cag terile WA en?fgf ection or sterile Z gl nnphlorlde

i nj ection. %P%? ef'Ped WF LNt are TOFe RAE YUt SEp Ty dY Doty eRY ¢,

Pr ef er abl Yornfuliofl histlBdtecated titohtead ei2nssitubioh ¥ b idsgitih@tAidiph@natewdicdlS degr ee
angl e. %ﬁl eferabl after addition of the diluent, the vesse

cont ai 3p? BURNE ©fn is not allowed to sit undisturbed for 10 ninutes

prior to agitabbi@phafiice@nal lipopeftiae p%phuﬁmfs hhwhd AedcctiBeledd@Snsitution
phar maceuti cal | y-accept abl e preservativ
rate are obtainable from an aqueous solution of the lipopeptide at a suitable pH (e.g., 4.7-7.0)
and temperature (e.g., 2-10 degrees C). In general, the solid pharmaceutical lipopeptide
preparations can be made from an aqueous solution of the lipopeptide at a pH above the
30 isoelectric point of the lipopeptide. Preferably, the lipopeptide includes daptomycin (Figure
1). Preferred methods for preparing solid pharmaceutical daptomycin preparations are
described in Example 2a and 2b. Solid pharmaceutical daptomycin preparations can be

prepared from an aqueous solution of daptomycin at a pH above the isoelectric point of
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In one aspect the preservative is benzyl alcohol, chlorobutanol, mcresol,
nmet hyl par aben, 5 phenol, phenoxyet hanol, propyl paraben, thinerosal,

phenyl nrerwonot/@msapat e, phenyl mercuric nitrate., benzal keairarseeilosmide,

chl orocresol, phenylmercuric salts, and nethyl hydroxybenzoat e. One
reconstitution nmethod includes quickly adding a diluent to a vessel
containing a |yophilized daptonycin conposition of Table 6, fol]lowed by
swirling OPIPRECIY s e PH Aboye abeu di7iosd-2. makidiag PHenfucs &f 4t d e prdtthersWel  or

sSCl . For henanm CaludshiBscbhd MRRALN)GAD sl APSE QO A1ePRES OATRE dabr geconds,
nore pref e?ggtlbl y 1%121%0 séconds 81.er m%st eprgef e? ably, te%% di | uenta%iogglgdded in

| ess t han c2pbsehiarrdsn a Hogfneoltsoy in stoyde welehier ingictin NG diarsopgentrafon of

conposi ti qhs gy HPenval .o%dg&tgecg‘%htﬂﬁm a jﬁsté&ouﬂedegi%%wadgﬁﬁ%aﬁhmt 0 200

mg/ mL The parentéral pharmaceutic conposition conpositin aptonmycin can
be 15 adnibmilroxide . 3/0-10) MNavshoing 3. hiNwsd dh0 &0 eor Winneratuee fppeusield

i ndicatio , J j i.nj i I sly
s i st orBHeER o BTE e o RO PIA Rubl by ERL G f B0l IV RURORS
for the tmeidtphesthoot acddampl/orcattedcski n and skin structure infections.
20Conposi ti ons ,w .I ncreased. to i n, Chem cal Stabilit

Cnexpect ey AR HERaaS BipaR: AN E bR e Rpr b A i debnestoye atar s
(e.g., suofasef4.Vr Bhiftrogegegucmiscdudenfbr peampild, agdntd incladisgphcdplphatciraeecut i cal

preparation,enhanced the chem cal st.ahili of daptonycin jn both solid and
P consil ¢ GRS P GeBeee. g prumy Sttt af bR e Lo Roasar oq
by c;)rrpar ica@tm%rrmmk 8t difthdmifﬁﬁngjﬁgghmm(% Belgutdd Bayeddim the mmﬁmﬁﬂib bgl e im id
sanpl es stored under known tinme periods, (e.qg., t ths) under known
condi ti ondlq ?@?“}g %%?H‘stt)é‘}ﬁda?‘@%@gé‘i%r %Sscﬁe.gcr*la%%md%leoégyiﬁ%g‘?fge{‘ag W F Y for
each sanplye 0@e ilBdsthoadoryubiug ForRe Shedifidacapl ok afbfeding astsags apiayun{ HPLC)
(using paraneters in Table 3) according to Exanple 4. In additjon, the

amount of CHBYESHPLIAH of Phegaaicpyid; fsadien prepobngrm st eldbods pEidrA NSS! ut i on
vas mepsuneilsdigh &l RithiCadidl @ sBMRMY: pOihissRMDSI AR CRBoRELEE LEHuRBnbdpRi t he
group consisting of the anhydr o-dap?_orrym n (Fi glure_ 2), the beta-isoner of
dapt onyci rﬁe-g-Ff@Q;;fglifé PByspearieldibanéc)| HEIS S His(ygorpngbyldanyreserieanc end wlpf ony ci n
(Figure dhmaicl iid ahloke odoBer SRNRHATACY ARAL AMURIITGRETHGRbh PR bl 11t he
reconstituted daptonycin solution,” the HPLC nmeasurenment and cal cul ati on of
dapt onyci fNplPOpysddin pitrate sodist bicalbadte, dstplinrmeionydothlarideTRigend epeat ed
accor ding 1. g.,kx Wg@e%s%%téﬁg&iﬂgauﬁéﬁethé f?Jr}é?éf&aqiﬁ ifcRuadhndd® AltRh
preparing the reconsStitut aptomycih sol ution. one aspect, a solid
phar magke uphesphatd bpffamg egent fr e padam mosihateidigsic nalded®dble dmptwnigetomysb abi ity

can Ll v PR Ol POPSEERNEL YRR, BRI et ve 5 o

omycin
pr epar at i agyeoaslipppagidesdutiyn (e@t, pH abapt3cincen be pised pyorac adtigd thgbufteriaganpl e 4.

I n anot her aspect.. ol id pharmaceut i dapt.o i n_preparatiqn having

| or easea *adbPo Ay i RO R Tkt il SR N e R g g
sugar in aoffaimpuwatntef.f ective to decrease the anmount of substances sel ected
fromthe group _consisting of the anhydro-daptonycin. (Figure 2 he

bet a- i 250m3r of OP®OHARESHSAE {ﬁ-g(’lﬁ%‘ﬂ‘?d@gl% S‘%ﬁﬁ%ﬁ’%lgb’ét‘%ﬁég ﬁ@%ﬁ#&% f?stf“’s product
of dapt omugiddud fpdPbstRic4dlutith frive (@Rl @AREING sALERAD Ad fharni-RsutikBASUr ed by
Exanple 4) as a solid and/or in a quid reconstituted formconpared to the

| i
stabi | i ty lBpPeRtdpeRforh(csr-Spdy@hilErian) 1 Reamyrieylfenssr o cengarionphe sol i d
phar _rraf:eutmecga&qi&acptsg,m@ RitPhe Rgucdhd lgﬂ)paﬁfﬂ'e RAufiICiE BR&ESEhIH ARRAUE Fﬂ&vﬂd@
stability can include daptonycin and a sugar in an anount effective to
i ncrease” BHEUEHPAPPAHC sluign|that gardre Sﬁhﬁsﬂwﬁwﬁuﬁ%d reasieiegony Xhdiges in
total pyuridy 6f aaRtaMMRh hylirdxi & RuPTH 61dBeBL]PaERE | RftiPpnield d form
conpared to a ‘daptonycin preparation without™ glycine or a sugar, where the
dapt onmyci dorpuatipy, thaglpeiasandad oaceioneli negarsos Betamghlliecombipy besguingea in
Exanmpl e 5, .5@li ' i g it i j ' 1] ' 20
chom cal - SHEEI EnbdRORRE 00 HORRT TRE e A A L RRBERA oo or
t r ehal ose plthough theagikona tlippemyeiin spdrionechndic peepsigd aith glywing, trehslose, ssrosand
trehal ose). The purity of daptonycin
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in each solid daptonycin pharnmaceutical preparation was neasured after
reconstitution according to Exanple 4 (or the reconstituted sol ution was
frozen amdotha/dagbonycin purity accordi ng the Exanpl e 2Cras201at081910
determ ned after thawing the reconstituted solution). The 25 solid
pharmaceuti cal daptonycin fornulations including non-reducing sugars can
have nore daptonycin (Figure 1) upon reconstitution relative to substances
sel ect ed Frraamtqlﬂéctgﬁeo%ltcéeyﬁ&%o@? dextese  rAd cembipdions taseotypetrefekpyalde 2)

the bet a- i3 RigRer. The HRARE PV GOF the (iFhHlig B)h BRI hsunk BELIARR Ak Bhy/&i s product
of daptonycin (Figure 4). Preferred solid pharmaceutical daptonycin

prepar at i G#Ee FHean cal brotelocted teptign sellpompasisong vithripere spidireerapitgigrcials puri t y
30 (and inRcrea @%g % gsucc’ﬁ APé L1 E&fﬁpofs%nsade@&ft}eﬁﬁl Blol ). ‘E&aé;tamgl% fifip months
conpared to so ci h preparations wthout a non-reducing sugar. As
descri bed dﬁmomxenﬁl%r ®lutl§o$ prdfeardit wplydd deppreyshraat seigsewer e stored in vials
for a vari A t nont hs and 6 nont hs)
at varloug%#§m’%ﬁg%ﬁgkgﬂggﬁéggg]bnél%eglg délrégﬁﬁgggég degrees C and 40
degrees O, fthmM@df%@ﬁpqmpméimmwmnamlwhdmmedgu%pdubie@énémion fol |l owed by
det ecti on o&b&g%ma f ﬂaQBQQ%an %59 suhst. ncege%i uq&“Iy simlar
to daptonyC|n I'n fh %& 1§ %ﬁjcf 03|?%6% Q B¢Yi%%ed in
Exanpl e 4co1A&rtd1gsh:erlncbmﬁhpo|pe1Ebdamﬂheorﬁp tlcbasphd)mmmﬁceumcaﬂ pmpanstﬂdnt Prefetably qui d

Cnexpold edts TeRgUa AT ovBE R B ERuE P Fy B Paas g oo™ ¢

dapt orryC| IpHm’feb(?fthSI—Ons aivd ﬁqh@ptefe&ﬂyy&im{ of abet 1.mpi@as eshvelpitCalolgt abi [ ity
in reconstituted _da nu ation ni ng pon-reduci.ng sugars was
measur ed B9 ?W%?%ﬁ@&? Pﬁ ‘“@éﬁ?ﬁﬁi E%EVPP9%H@§§H%% H%‘gﬁgcording
to Exanpl er4bid @rdembépex&ﬁpréaygpr@ﬁén&amﬂl&aap‘sdrﬁycﬁpboa{pomam&naamfees of 5
degrees C, 10 25 degrees C 40 d%grees . For exanpl the purity of
dapt omyci WPhbiaed i@ valsdotid plaimagesie Ewm%@rqpar@%%téamély FSOREYS ger at ed
(e.g.,12- 3&55@% | %8 alpleol CHARGT FlU@Ilo RDEMPIGHBnURRRRL 41 QAR £Q04BHNI NG
about 15. 0-20. 0% sucrose was unexpectedly greater over a perlod of up to 14
days conpagduging sugeptiohblel ¢ OGS ¢a e sphddaptonye b gar icomBosiiontidgelvedhip sugar .
The reconsgiost 4hch-BBLADHRK: B ERAKAN A MR ARRAAG MR one o more
15 pharmaceut | y accepta luent to obtain a ph ceutical

conposi ti @har‘fr@ceupafﬂ@rﬁﬂoeliawmsaﬂdmlhﬁctmrTatbledr(F(g@re@) obtramedrﬁrdmdtqugltd@p@dlyi:m
vessel s f To
25055 danBRgLIEY SUHE ABTLL Ph{ARD SRS BRGL A BLIBRR Table, 2

purit y20f 6dept 60f/mg of thasolrgdsumasdutamtl dargiotnypllnmmpomthnﬂtiacubddsn anblef
reconstit 0 [ ) | udi n I up to
14 days (g @nml(n {eiﬂr 1§0re t‘?rec’(ﬂ?g% 13216c216fsdtd§}2 (hjef) y O? hoglrcrlﬁgﬁlrl]en?n t he
reconstitaﬁddthquld conposition was neasured after various durations as

described in asu to n ri ccording to Exanple
2" Comosi 1 ond Pt et Ba TP B R BTt e Mt RRFRS SR 1 ghor

deE) ected aipopuptide @)frnpldaﬁblﬁﬂsymymui’tz&ﬂéiﬁlbthgd ﬁ@hmatgelg&@dlzh@d@hprayrmymgs)rof t he
subst a sfryctura ar .t tonmycin in Fi ures 2-4 (as
rreasurgicj E&‘z‘dttﬁ dpete aHIIPi% fbss thy Tyapaihizaty) odp BWQ WFEHET 6

dapt onyci mqGlaeptealcis tfcamulahbn/s in TablS@kb §blﬁg)la&@ﬁy&meal RILABALEh hRPSratlbs h

i nproved chem cal stability (as solids and/or .in reconstituted |iquids)

wer e pr ep&fiettopeattRgitis TR B Hess RIsqipEayidsd i Feleiei Rl solidy dendomyrdt udi ng
sucrose a@gmb&ﬂhﬁkeﬁﬁmﬁﬂﬁq%ﬁﬁﬁaGﬁkhpﬁﬁﬂQJn@QﬁmﬂaﬂH&baﬂmﬁﬂgﬁﬁ@z such as
sucrose 30 and manni tol In some enbodiments of the solid and liquid
dapt onmyci Kopgcalsaecimiaisd opelyfaldzegpovdgiser agwophopy sofigg By ong 3spectthe pEyler 9494

at | eagd 990 %Xﬁjflhée@%ﬁpr%ﬁaﬁed%wld%aqﬁ algc%l%’r%pe@ttof ltl%@l%teng&l/ qﬁ%%%d@%%o”yc' n as
measur ed by . Preferably, solid pharmaceutical daptomnycin

pr epar at i dypphiiz mhﬁkacterlzed in that at |east 92% at |least 93% at | east
949% at | east the tota
HPLC peak ar ea%gee/%lglg%re 3??3:/ ﬁw]qgé}i:eg?[ &1192{8 I&Pg%lgnacgﬂﬁl d%@ %ed from
daptonycimﬂpwaanreouﬂswﬂyuubdnmgﬁummbmﬂhélgbbubowmaﬂhébembr@ahm&aptonyC|n
preparation according to the procedure of Exanple 4. 5In sone solid

phar maceuti cal daptonycin preparations, at | east 92% at |east 93% at

| east 94% at |east 95% at |east 96% at |east 97% or at |east 98% by

wei ght of the preparation consists of daptomycin, and glycine or one or
nore non-reduci ng sugars, where the pharnmaceutical daptonycin preparation
is characterized in that about 500 ng of the solid pharnaceuti cal

dapt onyci n preparation dissolves in about 10 nL of an aqueous dil uent
(e.g., 10 0.9% aqueous sodiumchloride) in |less than about 2 m nutes.



A preferred solid daptomycin preparation having increased reconstitution
and increased daptonycin stability in powder and reconstituted forns

i ncl udes woO=0i1@3dapt omyci n preparati on i ncludi ng dapt orggiusoLesT™06e, and
a phosphate buffering agent; wherein 15a.the solid daptomycin preparation
i ncludes at | east 92% pure daptonycin, as calculated by the ratio of
absorbance (area under curve) at 214 nm for the daptonycin d|V|ded by the
total ar edclifhRfisrmacreical faptonysRguishartiBy cHy H e FIg PR & Mofag tatig of

chr omat og rd@ﬂbﬁﬁy&ﬁ'%—s@:ro@é oft'aJB@utr Pq S} QF&)'abéﬁt‘Fg 8 @@Pi&lﬂdﬁﬂg'@laﬁt@ ?&h‘é’ﬁbr@sre 214 nm

according to Table 3; . the sol mycin preparation is obtainable

by: 20i . f@?%ﬂfﬁﬁloaﬁfaq‘h@dlﬁ% leﬁa%& omgﬁcmtcs[d;&ﬁ& dhl lﬁbl haﬁﬁ@ o579/ L (10. 5%
w v) dapt ?W@hf‘[l 9658 1[5@91/ Wp} )[@fégm\@l £ tmrabpiphigﬁgq ﬁlé@% Mtgﬁier' ng

agent and 150 sucrose at
.conver 6@72 h[el @Eﬁ]dédslwh;bt oM/di - F &bl §t5|12>]m01t [d:8: %% @cﬂnﬁdsmgtﬁh@rrym n

pr epar at | %QCI%I% i ﬁﬁﬁ{n{oﬁﬂ]dstgé anlaP'f’%E% gf@( &%ﬁ[ﬁg%@@%‘toﬁ ?ﬂt@l.@%bflo%gutf rom

daptonmycin s Ut ons i ng, ne or nore
non- r educil hg Oé].lgala@oﬂ@@ agpect thamo s eyio bf ddpainpse toarmaniad il t20i2),,[13r36],

opt i onal |y, upt 91.skBe ) N8 Q0% O, RIS PULEELNG AReRLR, Ghchy as_sodi um
phosphate articularl pre erred soli ptonyC|n preparatlons can

be preparewmbmyMyophmmmammgmmtlspZayamnw m@98|QmmdMEmhwmmmmSnmmnhabming
sodi unl bnagprava i aerey T BRbor Tabeth ois 520§ ReRCalng e.g. . pr
\éal ues of ddptdmycid tducrobd i iabdi@ §l: @f73 I abfua it k19 6. ¢Iomoa1leﬂagpgctttﬁban@1@ﬂ rlaﬁlo ?fg , _ ph
 Teans.t APPPRTGER HGOERE  Hatoolel AHIer ke 62 2Re A adrckas a -

self sealingswnptmml e4m9p‘rpral99;9 [1e33 M| [1: 5834 p[10612eH 5 1 @0mY, i :nilpg), &
onycin or nul arenteral adm ni stration and i ncl udi ng

da
the solidl H%ﬂ@n@l& %%rééaﬁrl%& P'b[d s b apeder spech hafrsivirgt yitichadere 2pé. 9., a

bag or 1§y&ﬁmgtoa@aﬁtt@qeﬁawse hdialh B8RO S, PRS 4Host 3% 1307 Iqafanéth@r a@l@aa{ Qpyci n
product) . 5Preferab|y, 500 ng of the solid pharmaceuti cal agégi cin

conposi t i dpldiratpgifdariomyicin @ thhalepe i [ 034 HgUebdix]1dbdid0R: Ehf 8¢l I1 mnute
or |ess af. 3%@6@@@@ i ﬂ%%@] PHs@i ﬁ@%@w@@ymo 1%'0‘?@ ghm@z%ﬁowm n can

be adjuste Iof to dissolving e non-reduci ng
sugar in thé2. &?Bju[elol}s@?,bl UH fb%ﬂ]vhl t1|4 9élh|blt bhyil.ril:1o988] oHa1|7| Gl, [1he 8pt omyci n

preparath$ﬂ1$§%€’@9?%gﬁ @yssol &ptbgfferlng agent to the aqueous sol ution

of daptonycin ore e ‘non-reduci ng sugar in the agueous
soluti?gh with ahptmdphunmmmhaﬂmpqubdwdapumﬂymlﬂmﬁ@nﬂnhQKMGhmmanmhmw@ a

d Th ' liquid
apt onyci Y @or gmejnllélf)].ae C?Ihgrmage%lcaf) %cc%ot Gen;g{ue 118 ohoeb(taal gﬁlarrm!aceu{lca I qul

dapt onyci n n-can rom consi sting of
t r ehal ose compesitameypr papmnirdl @iminisiatias e hen@tia dsle, dabromybmse thedexohstosed and

o a0 R L A0 TSP 8 TR Ml 558 aquoons
sodi um chli@phiieed dwnipokitibiineluding d@&SmPdin &m tﬁega“oﬁﬁ&utezi inandaltbhadsiag 0.4%
phar mageut) cal dapLOTMCLR PLERALAL) Of. S PLEPALEd OY: B IS, 2N 20ueous
solution can be combined with medically appropriate diluent and administered intravenously.
Pharmaceutically-acceptable diluent include sterile Water for Injection (sWFI), 0.9% sterile
sodium chloride injection(sSCl), bacteriostatic water for injection (bWFT), and Ringer’s
solution. Additional examples of suitable diluent can be found in Remington’s
30 Pharmaceutical Sciences, 17" Ed., A.R Gennaro, Ed., Mack Publishing Co., Easton, PA

1985. The diluent can be sterile Water for Injection or sterile sodium chloride injection.
Preferred diluent are sWFI or lactated Ringers injection. Preferably, the diluent is not added

slowly while rotating at a 45 degree angle. Also preferably, after addition of the diluent, the

10



b. adding a buffering agent conprising phosphate, citrate, naleate or a
conbi nation thereof to the aqueous solution of daptomycin; 20c. dissolving
a non-reduoiog/ssgar in the aqueous solution wth dapt omggius2a10/051m a
buffered daptonycin sugar fornulation; d. adjusting the pH of the buffered
dapt onyci n sugar formulation to about 7.0; and e. lyophilizing the buffered
dapt onycin sugar formulation to formthe solid pharnmaceutical daptonycin
conposi t i ORSSCIZBERREIS B dPHITRSIG ngtc?lllpw%waﬁrwﬁ@étafheé A 10 aprgenirion to

preparati @pgatiogn be prepared by: a. formng an aqueous solution of
daptonycin-at a pH of about 4.7 - 5. 0; b. adding a buffering agent

conpri si ng phoSpherady. the difugntefurthasinchdes Hphasmecshisialxrrshabl Fsaaths. t he

aqueous sgj pid a%ﬂec?fhe(B?egérgm'1§qbenzy1%g:ogélsc?1@(lr¥l51ﬂagloﬁ nSH9Q), thithyifigaiRAUEOUS
solution with daptonycin to form-a daptonycin 30sugar formilation, the

sugar sel ebemed phenrydthanol propplpeebi, ﬁmm‘ﬁgsaéfphcrryérhq‘p@rg:eacetgt@cplmsjelmemm| tol,
| actose, §n atteoﬁﬁlzal;kgﬁiﬁﬁl%gﬁ)rldg%ﬁl%fo%?egol g;gr[éﬂ¥1ﬁl%¥93 1E‘ s Offg thereof; d.

adjusting t apténycin su or mu on to about 7. 0; and e.
Iyoph|Ilzmngwmmmanmmmmyﬁln sugar formulation to formthe solid

phar maceut | Cal dapeconwgltlroln %%%Bgmc}udes ulc%t th:C)iln OCIll-ugqrt](l)Jg. gcgs%e COIQ%P g
| yophil i zed dap onycin medi canen A at 1 on's havi ng acce at ed

reCOHStItmmnbﬂm&iM$Kmnwmmo&@Uﬂ@M&ﬁUhE&&ﬁﬂﬂ6®H$bﬁQﬂﬂﬂ@kﬁﬁk@k%dﬂfdl|uent can

N I e T T R o
p hf)s phat e ,ofve:rl ageib€of Nald &ablﬁig Ohord pﬁdfé’f’%li]l atma&ohﬂ@drﬁﬁlﬁost prefe%l}aqmlemu&t ]
solution o apt cin;. cC. |s n the aqueous solution wt
dapt onyci # *’[dge‘i) Hﬁ%yéhaﬁgpﬁ‘écf’éﬂﬁ %fsra@gn@‘& lgggh‘b#élﬁptf)%‘?fﬂﬁ F GAMRBHICAi i ng
about 2. 5%dwl@hosithZ8femfis ihBe SHEREE,25MaENTS WOMD ns@hect ed from the group
consisting of trehal ose, sucrose, mannitol, |actose, nmaltose, fructose,

dextrose, and &BHERATHAERIGHaMaRRtisalcomaositiol GeaPHENE FrBtoFINCHICaR Re buf f er ed

dapt onyei RysHeRred B thRhbRMInfuSorRRUKIf: 8 aﬁIQoJedﬁndl@aﬁgns For exanfple,
| yophi lizing the buffered daptonycin sugar fornulation to formthe solid

15phar nmac daptp@sgin fapiestpe c# keoppvgheushradministered in 0.9% sodium chloride once
every 24 hours for 7 to 14 days for the treatment of complicated skin and skin structure

infections.

20 Compositions with Increased Daptomycin Chemical Stability
Unexpectedly, combining daptomycin with one or more non-reducing sugars (e.g.,

sucrose, trehalose, sucrose and mannitol) in a solid pharmaceutical preparation enhanced the
chemical stability of daptomycin in both solid and reconstituted liquid phases. Daptomycin
chemical stabilities were measured by comparing measurements of total daptomycin purity

25  from multiple solid samples stored under known time periods (e.g., up to 12 months) under
known conditions (e.g., constant temperatures). The daptomycin total purity for each sample
was measured by high performance liquid chromatography (HPLC) (using parameters in
Table 3) according to Example 4. In addition, the amount of daptomycin (Figure 1) in the
reconstituted daptomycin solution was measured relative to the amount of substances selected

30 from the group consisting of the anhydro-daptomycin (Figure 2), the beta-isomer of
daptomycin (Figure 3) and the lactone hydrolysis product of daptomycin (Figure 4).
Similarly, to determine daptomycin chemical stability in the reconstituted daptomycin

solution, the HPLC measurement and calculation of daptomycin purity in the reconstituted
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Preferably, 500 ng of the |yophilized daptonmycin conposition dissolves in
10 mL of 0.9% aqueous sodiumchloride in 1 mnute or |l ess at 25 degrees C
The buf f ewedodapsamyci n sugar formrul ati on preferably i neCudsgoa/optyesphat e
and about 2.5%to about 25% of the sugar. 20Exanpl es The foll ow ng exanpl es
are illustrative and do not Iimt the inventions described herein.

| nproved daptomycin solid preparations were obtained by (a) formng a solid
phar nmaceutPREGMY PR spluiioRt s erep6hrecosling e iFxampls Atahy Hionty ida prant Phtoddd one or

nore SUgardﬁysoifteﬁ{ﬁe@rﬁﬁgitﬂéefe@)%stﬁﬁ’t_%@Hiﬂ@&ﬂyd‘irpso'ﬁﬁﬁ)ﬁpl es 2a and 2b, and (b)
converting the daptonycin solution to a solid pharmaceutical preparation

(e.g., by |yopHitezainegt arolsknhaymageyficalpptogyciaeieppiaienhd vingERapsPe 3. The
sol i d phardgﬁ&%g&h GabiliRy c%{? A Rlak PGt AT noﬁlﬁfe&&ﬁ%@ﬁédr BN afdiing an

aqueous dil'uent to dissolve the solid pharnaceuti Cal  preparation in about 4
m nut es> orto ingrsase thy tefabdapitinyycint sabiligp fin Ge plardentosytinpadpadtipn. empeasured by

prepar at | o AheROLY Sukt bOFaRgHAAUTL 4 UFRhAR ol eBh O phol MO | €5

at 25 degrees ption e'stirrin ng to the
package i ng@pmydiopredapti@rhaging ifcogasédjapotryom sgbllidy canderiudehieptomade med k

CUBICINO (i.e., daptomycin w theut.alycine or a sugar): ."The contents of a
oon! & N sobi e RaRt @R mblie B Sichs e FnSHEBE kpral e diaRoTt o
fol |l ows: Nahethe fouptnisiviizgoff thamhndro-dApohpeivi(Bigne 23, teghdtaisomer dr shaki ng of

t he vi uring.or_.aft reconstitution. 1 enpve t he pol opyl ene
1o oft ShoRdeRirRis & ERRTha Bt st HaREEm PR PR Bt he
rﬁbber hst ﬁﬁ@@ﬂhyciﬁgrep?ﬁhﬁnrllﬂ (Ms ingagﬁﬁeﬂw EXOmpik 4p4s a()soﬁ&/mﬁm@ﬁihlmliqiﬁholri de injection
through the center.of the r er stopper ,into the CUBJCI N vial,  pointing

t he transF%‘Pn%‘é‘EH{@rW{iﬁ?ﬁPa&e b lhtgfo?‘f fhptQpgn prSPar"éW%"fﬂélo‘t‘tr%éXC“E’Wéaenti re
CUBI CI N prpdyct is wetted by gently rotating the vial. 4. Allow the product
to stand undi sturbed for 10 m nutes. 105. Gently rotate or swirl the vial
contents for aTlheWlidiPhiescutisd datemedn Pieparaindianing ncspdeteriopyei@const i t ut ed

sol uti pNn. stabilinCORLKARE dabtDRydiTRACY @i Rh Y&l Rers@ivE & RECRA MR hORAR Al
reconstitute flaster in an aqueous diluent than daptonycin w thout sugar or

gl yci ne. Pabiincefidaptoyypin ef eerseied dyichangpy g petrlanrion dagomyein ethe econst i t ut ed
in an aqu : : : : - re

pref or abl 5 ampih BRratih 4533514 RER cSm bk SR Gt o RS MR 2 Jure 5)
and Tabl e ghyc{uRiogy fwgas Wharedld drptonsicormiring imiceynrad aseerding to Kxamipbars sol i d

daptonycin p i i o‘% |, 0 n i o]

i 550l ve. 500 raRbe ARl AU Mol TRR SRR S il TR o
aqueou®) sebiémimlctbiity deludd 4 nentedatingogart(c.25sw@bgs sessCor Pdklvsaddit i on, the
Exanmpl es desgcribe i-mproved dapt o in i d preparations..th rovi de
oroater st oRyRR AR REdne QRASTY E, (et WAL BIRRRDS ThOOZi QB Bt
Exanpl e 5 iaedh solid daptongcnmphbrintaatueidallpreparadod ormmesude sti¢rirb@dstitmionxanpl e 6.

e | ! O4ed, ARG PR QLGNS R NS oL Japtami Bgl 2L ve
(Fi gure 2hccokdifg heFaarhslo ABvas Qfterda@irmifydafer (Haivitigitte S¢omtidliteti Reluli@n! The
25  solid pharmaceutical daptomycin formulations including non-reducing sugars can have more
daptomycin (Figure 1) upon reconstitution relative to substances selected from the group
consisting of the anhydro-daptomycin (Figure 2), the beta-isomer of daptomycin (Figure 3)
and the lactone hydrolysis product of daptomycin (Figure 4). Preferred solid pharmaceutical
daptomycin preparations with a non-reducing sugar have an increased daptomycin purity
30 (and increased shelf stability) for a period of at least up to 6 months compared to solid
daptomycin preparations without a non-reducing sugar. As described in Example 5, solid
daptomycin preparations were stored in vials for a various time periods (e.g., 1 month, 2

months, 3 months and 6 months) at various temperatures ranges (e.g., 2-8 degrees C, 25
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25 hydrol ysis product of daptonycin (Figure 4), as neasured by the HPLC
nmet hod of Exanple 4. Preferably, the solid daptonycin preparation is

obt ai ned W9 20aréa¢1bi ng a | i quid daptonycin solution to &CsalSeaofosTom
subsequently reconstituting the solid formaccording to Exanple 4, and
nmeasuring a total HPLC peak area at 214 nmaccording to HPLC paraneters in
Table 3 in the reconstituted liquid that is at |east at |east 92% obtained

from dapt dfgressif #rl Bolegtses %8811%]@?1 Py fesensEBItion ke sofderaaration BAsYeHEi n

prepar at i QBteGRR &%Sd'rrﬁ)hnmf SR O gﬁdwsubaa%epgtmeﬁmy%m& ® @BloaRLRdn from the
group consisting of sucrose, trehal ose, and mannitol, pharmaceutically

appr opr i attle regngteuted liguid C%ﬁﬁsﬁwp@hﬁﬁﬁﬁlbfé)m Exerlof nore buffering agents

such as _sodi Um\pUASRARALR Al RS 6Oy IR B Rl Al iRl 876 OF L he
total HPLC peak area at 214 nm ac ing to HPLC paraneters 1n Table 3 in

t he reconskeptomyan picpefaiichs Cortanile 38n afzd@@ngisuggr(ﬁ)wnmmtpdle sipwedtamprovel (Fi gur e
7) d I - Tabl e 8,
) descri Qﬁ?n%ﬁrs{,aﬁ}gll %E{f%ﬂéﬁ%u dR @Hﬁ?nfgﬂﬁc ggﬁhon%%&mﬁgﬁt'a g?@c)c%tl T Tabl e

t he desi gna tioo nponent s vely" refers
to the rmlnmreastaltdhemro;hl srlté;[dtmnytcconsmtuteﬂ [deptainjen fowmniadorsmbstamugtred- as [B], [C

and [D] (wh resent%\ if the O 05|t| on
conpri ses &E‘l&ng ars ]measu eo edlgfl)é(rgflcﬁf én tto{a %p?o 1ri purtymeasu ] gRV\A Il be

expr essed aardidy to: E[xBinplerfot ﬁ;etod@mpgmscbrt slamples @tnmﬂlasempémmﬁe»fs rlegeﬁssj [B] 5

and [ n th rat| [A

SRS M LS o R S S e R SRy e D RS T B

dalp][ OgyCI m&l&]lateagkd:oﬁmg tpiEeMhpIBH) ﬂlﬁéfr@el’ﬁtélﬂféﬂg J ngo agess d) ﬂconﬁ1h§e@| ar ratio
W e expressed as [Al:[B]:[D]. 00 ure vi des
non-limti 0‘8}%%{%8168%‘1"%4“5%%‘1&?%'&%8?%&?Tyﬁ%B(g/‘t %“g gWﬁSa‘Ene%‘%ﬁ‘gP}ﬁE‘/t%r?%ﬁr@V?rn an
aqueous dial fp@ﬁm ofiup th &5 gayk RaMpadediontdoastitutt @BdpRonty i foBHilg ) wthemiages 10
exanpl es of ot her daptonycin conpositions that reconstitute in an aqueous

di | uent i AUStholie recomstifited daRipmymi BrepHating Y CheroBBiSS SilthioBher MPhout sugar
or glygq n%harﬂlazf@hkﬁly@c@a@@&bmmgﬂo Mmlﬁaeala&rﬁfa%@lcmoﬁb&h% féfbﬁama@érﬁ (Exarrpl e

| a) or Method B (Exanple I b) followed by |yophilization accordin

Exanpl e 3 adl@&lﬁﬁr@mﬁefg é@fmsé@r ftPisA & vestols feuigtpveapusqidipdisietiph surh g gg and
Table 7 we ggsgl ned by either Method A (Exanple 2a) or Method B (Exanple
15 2b) foI I owe y lyophilization according to Exanple 3. Ml ar ratios in
Tabl es 6 andl@aspess dapterhysin ehcadrabsiatulity omthawdcenstitiied sebitightthe pwitTabl e 1. Tabl e

L onol el o LB AL A AR AL AR AT BR3P,

20 frozen), including time periods of up to 14 days (3, 7 and 14 days). The chemical stability of
daptomycin in the reconstituted liquid composition was measured after various durations as
described in Example 6, by measuring daptomycin purity according to Example 4.
Compositions with increased daptomycin chemical stability had higher detected amounts of
daptomycin relative to detected total amounts of the substances structurally similar to

25 daptomycin in Figures 2-4 (as measured by the method of Example 4) than compositions with
lower daptomycin chemical stability.

Solid daptomycin preparations with improved chemical stability (as solids and/or in
reconstituted liquids) were prepared by combining daptomycin with non-reducing sugars
including sucrose and trehalose and combinations of non-reducing sugars, such as sucrose

30 and mannitol.

In some embodiments of the solid and liquid daptomycin preparations include at least

02%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97% or at least 98% pure

daptomycin as measured by Example 4. Preferably, solid pharmaceutical daptomycin
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Trehal ose 180.16 Fructose 180. 16 Dextrose 180.16 Mannitol 182.17 dycine

75. 07 The present invention wll be further understood by reference
to the fovbawimgssion-1imting exanples. The foll ow ng erampuisesioas®iprovi ded
for illustrative purposes only and are not to be construed as limting the

scope of the invention in any manner 5 Exanple 1A: Conparative Preparation
Met hod A (Lyophilize Daptonycin at pH 4.7 wthout a sut%ar or glycine)
Conpoundi REPERISHECIRFEICEEINR TabBl oML n 2 Spsidiat dsirhatieds tyarator
gl yci ne vagsirhs af IRAowades: 161 ddosdr hetoral HIEL amstel 1Q8Sed #2P} pAYCi n Active
Phar maceutical 10 Ingredient (API') was supplied as a frozen liquid at a
concent r atfwrdingieglablst3 iy peained fom gptamycip i Bregonsiaiyted derrdeTrke wégan by

obt ai ni ng hi b idAR AIMELR APArali G dcordinB 8B GroRldutd GZEAmARRL OMyCi n AP
provi ded gt pH oftl abolﬁt g.loféﬁorlal owegi_orgg/ng‘a fousturrent tr(l)lgt he target pH of
about 4 7 usihngmgpeliNatrmagtisictdaitonyeinproappratiens, 4tleastialo, di leust 83Pot b laabte
target congentnaki &, 4 o f ] .Ssol ution
honogenei '? 39( lgllg%{ %{a/’%t lfésq 56%@@s¥£ﬁ%€@a%§§%u@%§ tt&? }h%%?e&é@ﬂ%?mm
filtered aoabists dfldeptoinptio, ab0 ghykingicabs draldromedretiycingsopdrs, Iwieatthon accor di ng
to the curtrent |vophilization cycle as outlined in Ex | e The, drug
product 1 8rareER ChebA b BRefdi G Bl et Dot Bt g g MR €
1B: ConpapairimaecuBr daygtainiyampidpirhtich dssOlvyoiphbdit 2 @ niDagtan myedons ditueptde g., 0
wi t hout, 20 g, sugar or. gl ycine). Compoundi ng of the bul k fornul ation
was peiq o?)r?éﬂa(l}%a‘?rsoglﬂﬁl(%g)ﬂlggyz&Jesﬁ%‘@} a'%oblﬂgfnt”? fis. Daptonycin APl was

suppl i ed as S I'Al’lﬁﬁ?medhdoﬁgﬂiﬁb&@?ycﬁn @?p’k&ﬁﬂiﬂhﬁﬁhi@mcfegﬁh@ﬁed@hstﬁﬁﬁan-an%30 ng/ mL, pH
3.0. Compoundi ng, of the k for ation utjli t hawi ng of the API

fol | owed b‘%fri?ﬁ?daf’df’l?g‘tyﬁ’éﬁ{agthé‘/ Pt?@‘ryfi%rraé‘éEecﬁﬁtﬁ*tedéf.%ﬁﬂwaﬁﬁesgrﬁo OH under
chilled (Zaptoh{& pl%ﬁalﬁ@aﬁhélwﬂ%daﬁt@wcw@&r&y, A la h bsPBatk Bufdimglagéget
concentration_of 105 ng/nL with sWFI and m xing to ensure solution
homogenei fyperefyr | at ed drug product was 0.2umfiltered and filled into 10
n vials foll pmf@golnyda@fa@mnlﬁréﬁ;aﬁ@@inaﬁla&rﬂIlelag 00, Furd@HkdnhyReh, hyQRRkdgzat i on
cycle as outlined in anple 3. The drug g)roduct formul ati on was stoppered
under ni t r ogerpydbcirage af @gorbage (arca under curve

the total area under the curve measured by high performance liquid chromatography

at 214 nm for the daptomycin divided by

(HPLC) of the reconstituted daptomycin solution at 214 nm according to Table 3; and
b. the solid daptomycin preparation is obtainable by:
20 i.  forming an aqueous daptomycin solution including 105 mg/mL (10.5% w/v)
daptomycin, a 7.1 mg/mL (50 mM) sodium phosphate dibasic buffering agent and
150 mg/mL (15% w/v) sucrose at a pH of about 7.0; and
ii.  converting the aqueous daptomycin formulation to the solid daptomycin
preparation.

25 Preferred solid daptomycin preparations are obtained from daptomycin solutions
including, about 2.5 — 25.0% w/v of one or more non-reducing sugars (e.g., sucrose,
trehalose, and mannitol), and optionally further including one or more buffering agents such
as sodium phosphate dibasic. Particularly preferred solid daptomycin preparations can be
prepared by lyophilizing or spray drying liquid solutions containing daptomycin and sucrose

30 (and optionally further containing about 50 mM sodium phosphate dibasic) at a pH of about
4.5 t0 7.0 (including, e.g., pH values of 4.7 - 7.0).

Articles of manufacture containing the solid daptomycin preparation are also provided

(e.g., enclosed sealed vials with a means for injecting the aqueous diluent into the vial, such
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Exampl e 2A: Preparation Method A (Lyophilize at pH 4.7) Conpoundi ng
of inproved daptonycin fornulati on was perfornmed under chilled (2 - 100
condi ti orsO 2DapteasIyci N Act i ve Pharnmaceutical | ngredi ent PCARISpoMAS79suppl i ed
as a frozen liquid at a concentration range of 125 - 130 ng/niL, pH 3.0.
Compoundi ng began by obtaining |iquid daptonycin APl (e.g., thaw ng of
frozen daptonmycin_ APl provided at pH of about 3.0) foll ovved by. pH

adj ust nentasﬁéelf’ff?éhl%gd?”@‘étﬂlr lqrmm%zfﬁtas Welt ayRiodge NS 2 JapIIBREd by

addi tion gfogasd8itddied Br garem%pardaﬁﬁauaum@ndaiﬁhhdlﬁgmétsbmdmjcwt her diluted
to the target 5 concentration of 105 mg/nl wi nd m Xed to ensure
sol uti on PEwaGEeRdissplved isa agueas dﬂq@@e g ?H@g @uqsmlng@ @ﬂi‘ﬂ@ﬂ fydntipverms was
0.2p.mfil vials followed by |yophilization
accordi ng aﬁlg[n%qrgﬁ@ﬁorit%éndtla%%%yg%lloplr@g{tj}on cycle as outlined in Exanple 3. The
drug prooductPreigrabiy, 500 wa ofvds sdidapperacentigaldieptomycin sgaposating dssalvesdn 1@he

sugars vver i j o] | uch as
S 10 SR aoft L0 GUBRIEY Bl RN FRL EDTL PRy

Corrpoundl rguaofis sqhqjmowédhpdcaptoungpmbn aﬂjomﬁhﬂoatmboi@t Wwas 4|c7emfomtmrﬁstolyﬁr®he chilled
(2 - 100 NGNS IuEllnonS 1 &1’{%0' nolﬁs!ialn 1 | 16&06% onaﬁlf{hgzdan[ m, yidat a
concentratron ran% golf 936 mﬁ n‘ﬁ, undingof Y‘he bul k

f or mul at i preputatibn E@d:phﬂ&d%ly n@mgalbdf&rﬁhgag@t toftbé aiqn\mﬂ sblytmﬁi-bfakdpmm/cmnt to the

t t d di.t , foll d
by saal €1 G e ool Rl o sbont s Yo iR aneSiet fuiap el AR osequant
addi tion (l)l'flu@|dy1§3tb1ﬁl§01ﬁ) ForS BEi 61 San I(aswﬂ@ﬁcenycﬁrr @hadndaton ¢raBRItt 0 ng/MnCce t he

exci pi ent ars uf. were conpl etely dissol ved .t he

sol ution ;s)r 6‘?g ﬁmfh?/\g?li%ﬂ%‘%’é tﬁ)n\/ﬁa{l Re %ﬁr@p “ﬁﬁ‘?& SEAUP GEBHPDO% he
target coOmeRNbIeAucRRe, Mandid, 1&@65@%&%@ ok e, ABErodE) afdl ¥@fbihRioBNGEEf. SOl uti on
honngenelty For mul ated dr u; product was O. 2 mfiltered and filled into 10

nL vials f’é)Pllled?Kéfﬁrf?f&e’ﬂa%EM D] ‘BﬁSOA@d’éﬁf&iaﬁ@ltW} d3PtRBIFIR COBPISLIBNI | i zat i on

cycle g qutdivaed 10 HlLFf?f@@/L gqgéousEB&uﬁchugmaé UG inufes ML AtdsQRsNaSC Sh@pper ed
under nitrogen and seal ed Exanpl e 3: Lyophilization of Compositions

Prepared e Wh¢ Admagzugigad dgptomycin prepaseisets RiepAred Ryer e | oaded into t he
| yophi l'i zer, atfoéﬁngaﬂqqewsﬁgﬁﬁa@&kJaaea&%mst 861 QP o g@@h _shel T The

conposition was |yophilized to dryness, back f wi th nitrogen and
st opper ed indexldinge bufferingrgentsooppend Irl@smln@, @tmtp,l regleate ertrecompaiphion i zat i on

unit was bl ed tﬁé}e&{tm%Bﬁh?sﬂtﬁﬁ%k‘ﬁaﬁ)’to@%ﬁrpg filtered nitrogen, and the

product vials were reno or ca Wi th an al um num seal. The cycle
par aneter s d ordisshleingamoousdutiog mgaatrl tbcn&quaots sslufromwitk deptomycliatol ferna WO

2011/ 063419P 2 57910 T Surrmary of lyophilization cycle
paraneters fgrlgu\%%gr ?(%)luésg %Cmsus%a?%rlgul ép No. Cycle A Formul ations 1

16, 17, 18,d. 7Gdjustf® the pH of the buffered daptomycin sugar formulation to about 7.0; and
e. lyophilizing the buffered daptomycin sugar formulation to form the solid
pharmaceutical daptomycin composition.
25 Other examples of solid pharmaceutical daptomycin preparations can be prepared by:
a. forming an aqueous solution of daptomycin at a pH of about 4.7 — 5.0;
b. adding a buffering agent comprising phosphate, citrate, maleate or a combination
thereof to the aqueous solution of daptomycin;
c. dissolving a sugar in the aqueous solution with daptomycin to form a daptomycin
30 sugar formulation, the sugar selected from the group consisting of trehalose, sucrose,
mannitol, lactose, maltose, fructose, dextrose, and combinations thereof;

d. adjusting the pH of the daptomycin sugar formulation to about 7.0; and
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Cycle B Fornulations 9- 11, 13 - 15, 19 Cycle C Fornul ations 12, 20 - 27
Cycle D Formul ations 35, 45, 50 - 69 1 Load product at 5 C and hold for 60
m nut es Lwadoprwsuet at 5 C and hold for 60 m nutes Loa@Cprusduotsmio5 C and
hold for 60 m nutes Load product at 5 C and hold for 60 m nutes 2 Ranp
shelf to -50 C over 180 mnutes and hold for 4 hours Rarrp shelf to -50 C
over 180 mnutes and hold for 4 hours Ranp shelf to -50 over 180 m nutes
and hol d fdr 4verbilizansmhsippiampicn sugar- f@@w@tmé‘% fol%@lwh%?@ém%ﬁ’?atl%l d for 4

hours 3 Apply MpeHYBMIEmIQidukorr and naintain vacuumuntil stoppering
occurs Apply vacuumto 90 nfon- and maintain vacuumuntil stoppering occurs
Methods of manufacturing a lyophilized daptomycin medicament preparation having an

accelerated reconstitution time in an aqueous 0.9% aqueous sodium chloride diluent can
5 include the following steps:
a. forming an aqueous solution of daptomycin at a pH of about 4.7 — 5.0;
b. adding a buffering agent comprising phosphate, citrate, maleate or a combination
thereof to the aqueous solution of daptomycin;
c. dissolving a sugar in the aqueous solution with daptomycin to form a buffered
10 daptomycin sugar formulation containing about 2.5% to about 25% of the sugar, the
sugar selected from the group consisting of trehalose, sucrose, mannitol, lactose,
maltose, fructose, dextrose, and combinations thereof;
d. adjusting the pH of the buffered daptomycin sugar formulation to about 6.5 to 7.5; and
e. lyophilizing the buffered daptomycin sugar formulation to form the solid
15 pharmaceutical daptomycin composition.
Preferably, 500 mg of the lyophilized daptomycin composition dissolves in 10 mL of 0.9%
aqueous sodium chloride in 1 minute or less at 25 degrees C. The buffered daptomycin sugar

formulation preferably includes a phosphate and about 2.5% to about 25% of the sugar.

20 Examples

The following examples are illustrative and do not limit the inventions described herein.
Improved daptomycin solid preparations were obtained by (a) forming a solid
pharmaceutical preparation from a solution containing daptomycin and one or more sugars or
25 glycine as described in Examples 2a and 2b, and (b) converting the daptomycin solution to a
solid pharmaceutical preparation (e.g., by lyophilizing or spray drying), as described in
Example 3. The solid pharmaceutical preparation can later be reconstituted by adding an
aqueous diluent to dissolve the solid pharmaceutical preparation in about 4 minutes or less.
Preferably, the solid pharmaceutical daptomycin preparations dissolve in the aqueous diluent
30 in about 1 minute or less at 25 degrees C (optionally with gentle stirring).
According to the package insert for daptomycin for injection sold under the trademark
CUBICIN® (i.e., daptomycin without glycine or a sugar):

“The contents of a CUBICIN 500 mg vial should be reconstituted using aseptic
technique as follows:
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Apply vacuumto 90 mfon- and mai ntain vacuumuntil stoppering occurs Apply
vacuumto 90 mfon- and nai ntain vacuumuntil stoppering occurs 4 Ranp shelf
to -10 Cwoeridehoars and hold for NLT1 40 hours Ranp sirelrfust@o/3P1€C over 6
hours and hold for NLT 40 hours Ranp shelf to -25 C over 6 hours and hold
for NLT 40 hours Ranp shelf to -15 C over 6 hours and hold for NLT 40 hours
5 Ranp shelf to 40 C over 4 hours and hold for 6 hours Ranp shelf to 40 C
over 4 hours aNdgtehby Bufigizedoaryng < \Halhbvigerarsagitationpr ehakingrof hendl deringhd hol d
for 6 hours RafiprfShEcenstiitian C over 4 hours and hold for 6 hours 6

Backf | ush chanbdienve thefobipstpalenBlbrdtf erpHroaanBaceBIGN HahforexersetheBackf | ush

chamber wi t h nfentalRosti@af ke y_Yer steRtber with nitrogen 7 Stopper vials at
12.5 psia and Br¥exklyyamesfeih0 mL of 0.9% sodium chloride injection through the center of the

rubber stopper into the CUBICIN vial, pointing the transfer needle toward the wall of
the vial.
3. Ensure that the entire CUBICIN product is wetted by gently rotating the vial.
4. Allow the product to stand undisturbed for 10 minutes.

10 5. Gently rotate or swirl the vial contents for a few minutes, as needed, to obtain a
completely reconstituted solution.”

In contrast, the improved daptomycin solid preparations reconstitute faster in an aqueous
diluent than daptomycin without sugar or glycine. Particularly preferred solid preparations

15 can be reconstituted in an aqueous diluent in less than 2 minutes at 25 degrees C, more
preferably in less than about 1 minute at 25 degrees C. Table 6 (Figure 5) and Table 5
(Figure 6) provide reconstitution times for various solid daptomycin preparations, obtained
by measuring the time required to dissolve 500 mg of the solid daptomycin preparation in 10
mL of a 0.9% aqueous sodium chloride diluent at about 25 degrees C.

20 In addition, the Examples describe improved daptomycin solid preparations that provide
greater daptomycin chemical stability in a solid form as described in Example 5 and in the
reconstituted liquid form as described in Example 6. The improved daptomycin preparations
can include more daptomycin relative to substances selected from the group consisting of the
anhydro-daptomycin (Figure 2), the beta-isomer of daptomycin (Figure 3) and the lactone

25  hydrolysis product of daptomycin (Figure 4), as measured by the HPLC method of Example
4. Preferably, the solid daptomycin preparation is obtained by converting a liquid
daptomycin solution to a solid form, subsequently reconstituting the solid form according to
Example 4, and measuring a total HPLC peak area at 214 nm according to HPLC parameters
in Table 3 in the reconstituted liquid that is at least at least 92% obtained from daptomycin in

30 the reconstituted solution. The solid daptomycin preparation can consist of daptomycin, one
or more sugars selected from the group consisting of sucrose, trehalose, and mannitol,
pharmaceutically appropriate salts (e.g., sodium chloride), one or more buffering agents such
as sodium phosphate dibasic and materials providing up to 8% of the total HPLC peak area at
214 nm according to HPLC parameters in Table 3 in the reconstituted liquid formed

35 according to Example 4.

Table 8 (Figure 7) describes various daptomycin pharmaceutical compositions. In Table
8,
17



Stopper vials at 12.5 psia and break vacuum Stopper vials at 12.5 psia and
break vacuum Stopper vials at 12.5 psia and break vacuum 1INLT = not |ess

t han Bxarpli@ed419Measuri ng t he anount of daptonyci n aRGTASRENANIEE
structurally simlar to 5 daptomnycin Unl ess ot herw se indicated, the
anount of daptonycin and three conmpounds structurally simlar to daptonycin
(Figures 2-4) was neasured using HPLC analysis in agueous reconstituted

li quid soltiftdesigaatiopnMeianiRate alayisgRg egpPongRs}. ﬁ@@p%ﬁlmg redsts tothomoldf r24i900 hi gh
per f or rran%ediﬁtawc@h QI OTRE-REMPRM s Ih@t%& ayﬂmqt \Mlct o] %’/héﬂ ﬁrés%ﬂt‘) Qh &at (UV)
detector. Peak 10 areas were nmeasured using Waters Enpowe FRS SPF buil d
2154 sof t wedce. Fayerasric.of the eonresition gpmatisss dansemysana] mqn@yxmlela [Bbithed .
dapt oy ci i i GRRY GHIRR MBS HRURT TRICH tcohPEAAS Lohithi 8o BifTBniofa]t he sol i d
dapt onyci n preparation in an aqueous di nt to forma

reconstd t @néCldathpn tayslay r@@l \wﬂllbo ﬁXpr@fﬁechasrﬁ@at@uwmnb%t lvscipioritd beseraendiClt he
reconstit of Table
3. The pe%%(ggotoiﬁf??% g Osﬁl]o% CQ%@%&%H%&H Iﬁlggﬁ%‘] %P%ggﬁr@%a?atl on was
cal cul at edgby Dhélenmlaroatafwélﬁ@@xﬂnam@as( m)ider curve) at 214 nmfor the
dapt onycin he t. taI area under t cu ve rreasur ed HPLC of
tho reconst: 1R bjedh Bor Bl Ao hes AP U SRR E M o5 s and
t he f or mulraoheitawin dﬁ@m@u%%epumeesd&phanmnutas S]aalbta:I?e(E@ﬁ%)@iovhdee t ot al peak

f | | 0. 05 %. tt t
A g e R A T
can be detgigitetorbyordPDEpt@hycil donipis e a0k @iongsugtr oF&Blcthe3n TavMY el OF4b&PT oy ci n

(Figure 2), bet a-i. n e 3 | act one

hydr ol ysi &eﬁ%’&%@bdfmtﬁ%fg(?ﬁwgﬁf %aéoa}é@%@ﬁr%g@ g‘? el ndi cat ed,
t he armumlyc@hﬂﬁzzﬁtﬁﬁac@dﬂ&lﬁ% mmplem SOpkdinydBdoaiiy Giti s ¥R LA ol ?B’Sinbﬁl measur ed
by HPLC accordin upon reconstitution of 500 n%ﬁ the solid

dapt onyci A2ple éﬁ‘ag Aehled viere Oman?ﬁsi byreithey Mejirdot §Exmplreiny of Methad B (Bxample
reconstd t yhendest Wgﬁlﬁhﬁﬁ&ﬂ‘i&@ﬂamgq@ﬁﬁadﬁ@§ WibBoralib\Ein 3R6I8¢ HaNcewat 214 nm
of the reconstituted daptomycin by HPLC using the parameters of Table 3. 15
Tabl e 3 1calsdptodhtscdar mpleylarsyeighinin Tubled: | socratic punping Flow rate:1 5

m./mn Run time:75 m nuteg, 2 h@g@,c\dﬁp@eﬁﬁs ?t%ﬁ&g&ﬁ‘%&%m&té n 0.45% NH 4H
0

2PO4 at pH 3.25 Sol vent B: 20% acet oni H 2P0 4 at pH 3. 25
The target condition |i s approXemeyeny 45% So| vent!6286and 55% Sol vent B to
retain daptonycin at [36.0 1Ipfs t@b{ﬁ‘f&S hovvever, fulhgs sol vient ratio may be
adj usted to achi eve the—des eq ret etenton—tife: 3342/-?;\ut esanpl er cooler: 5 (2
to 8 C '

Lactose 342.3

Maltose 342.12

Trehalose 180.16

Fructose 180.16

Dextrose 180.16

Mannitol 182.17

Glycine 75.07
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4. Injection volune:20 ul_, Colum.IB-SIL (Phenonenex), C-8-HC, 5u, 4 6 nm
x 250 mm 5. (or equivalent) 6. Pre-colum.|B-SIL (Phenonenex), C8, 5u, 4
6 mMm x 3oworm(1amw34aqui val ent) 7. Detection wavel engt h: 2PETArse@0/0€000mM
Tenperature: 25 (22 to 28) C. Integration: A conmputer system or integrator
capabl e of measuring peak area. The purity of daptonycin was cal cul ated
based on HPLC data, calculated as follows: Area % of individual substances
structurally simlar to daptomycin is cal cul ated using the foll ow ng

equation: S5Ar e@he/glfeienfiﬁpélﬁeythlnb@mhéluhldé%@& %n&f'é?en%& fonﬁé g nohm I ar to
daptonycin as determ ned using absorbance at Z14nm Cal cul ate the area of

dapt onyci AmaE GRmPlst-hEe folerkiag sxamnis agy rravided fs Bluggative pupgsas otly and 00%

10where: %Aa[£R cAﬁﬁl%e(?/%soﬁm@ng {h@(géfe(wﬁile nggﬁilfon in aafﬁ’i%mf%i an indivi dual
peak; and Atot = total sanple peak area including daptonycin. 15 Area% of

total substances structurally sinmilar to daptonycin is cal cul ated
Example 1A: Comparative Preparation Method A (Lyophilize Daptomycin at pH 4.7 without

a sugar or glycine)
Compounding of the comparative daptomycin formulation without sugar or glycine
was performed under chilled (2 - 10°C) conditions. Daptomycin Active Pharmaceutical
10  Ingredient (API) was supplied as a frozen liquid at a concentration range of 125 — 130
mg/mL, pH 3.0. Compounding began by obtaining liquid daptomycin API (e.g., thawing of
frozen daptomycin API provided at pH of about 3.0) followed by pH adjustment to the target
pH of about 4.7 using 3N NaOH. The bulk solution was further diluted to the target
concentration of 105 mg/mL with sWFI and mixed to ensure solution homogeneity (also at 2
15 - 10°C). The bulk product solution was 0.2um filtered and filled into 10 mL vials followed
by lyophilization according to the current lyophilization cycle as outlined in Example 3. The

drug product formulation was stoppered under nitrogen and sealed.

Example 1B: Comparative Preparation Method B (Lyophilize Daptomycin at pH 7.0 without
20 a sugar or glycine))
Compounding of the bulk formulation was performed under chilled (2 - 10°C)
conditions. Daptomycin API was supplied as a frozen liquid at a concentration range of 125
— 130 mg/mL, pH 3.0. Compounding of the bulk formulation utilized thawing of the API
followed by pH adjustment to the target pH of 7.0 using 3N NaOH under chilled (2 - 10°C)
25 conditions, followed by dilution to the target concentration of 105 mg/mL with sWFI and
mixing to ensure solution homogeneity. Formulated drug product was 0.2um filtered and
filled into 10 mL vials followed by lyophilization according to a modified lyophilization
cycle as outlined in Example 3. The drug product formulation was stoppered under nitrogen
and sealed.
30
Example 2A: Preparation Method A (Lyophilize at pH 4.7)
Compounding of improved daptomycin formulation was performed under chilled (2 -

10°C) conditions. Daptomycin Active Pharmaceutical Ingredient (API) was supplied as a
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using the foll ow ng equation: Area% of total substances structurally
simlar to daptonycin equals the sumof all reported area % values fromthe
i ndi vi duavo=ohgtsatiees (sum of all inpurities =1> 0. 05% PCT/US2010/057910

*Cal cul ate the% purity of daptonmycin in Area% using the follow ng equation:
20% Daptonycin = 100% - % total substances structurally simlar to
daptonycin. Exanple 5. Measuring the Chem cal stability of Daptomycin in
Sol i d Pharfiageliffiidta e cerrepEdionirdigs offids- Bangmé- Bl dls Gomperidinebegabbbnyci n
chem cal ghahiidd igticfapRalycH ANRE FRAGHICRK0ZR HRRIHIEY AP pRRIRAS! fH NS 1N
certain preferred conpositions containing sucrose, nanni tpol trehal ose, and

gl yci ne c@hgip & falowad by Brhpdinsmeniip dxitbrieeims! olisbpiesdt” usingaN B0l phowed and

dapt onyci gy QQ&IHQI?&ftshQﬂéP It@'a;t.,@u&%et).a*rﬁb 151919'%6@%}{69 wid @R diluted to _ﬂ%h%%&he m cal

stability of various so pharmaceuti cal daptonycin conpositionis was

eval uatied chycepiration g 1 Aeg/odnpidiss W bandimixed talegsuag soluion bomogaambietelpat 2s (2- 8
deg. C, 25 . . T L& RhA i . cin
conposi ti or%g&taerT ge %@{ngoﬁgﬁq?gu?@%w%Iﬁﬁ%ﬂeg? sp?eg?/ﬁ:t g??:‘*ﬁg‘l’lflgg"ﬁ%"w

conposi t i dbrdyophitipatiosdcacdog o thgeuwrenByapplizti@ecyCvet kodingdy indixappled. The or
Exanpl e Z%rl%h/al?ct)(ﬂlgg forB ulgttonpl_ils%too érecl' Xn%pep rllitrl Ze%talnggea @S hE EII %{sr\rveqe QfsQr di ng to
Exanpl e 3. e am)unl{1 of aptomycin and Rreé aptomycin-telated I'hpurities
was 5 neassieidar apowder bhim aHRlt4Dneihod, oth &AWl e 4 in reconstituted

sol uti (?s formed by dissol ving about 500 ng of solid daptonycin
preparations in 10 nL of 0.9% aqueous sodium chloride. The total daptonycin
purity calExunpleedB: #egardiond/divdBXanppigli anps 7ghotted for neasurenents at O,
1, 2, 3 and 6 nths for vials of various solid pharmaceutical  daptonycin
conposi tions naPRPAIEEG oAfmRieYdefptomy cifrmy aé‘B‘éS‘g SH‘*H% u 6%"8&@5 " best
fit to theom)%mﬁfioﬂhoUaptbaiycidasqugdp?n&msiatfyoz@@ﬁ Rt onesmtre@inGehgt ed for
each solid pharmaceutical daptonycin fornulation (slope. in %total
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TABLE 4: Ratio of % Change in Daptonycin Total Purity per Month Relative to
Dapt omycin for Injection (6 nonths) Forrmulation (%wv in solution prior
to | yophiwDzativwss10r spray drying) Synthesis Method Ex PATSpspelesioso Met hod
Ex 2B 15. 0% Sucrose 0.16 0.04 15. 0% Sucrose* NT 0.04 15.0% Sucrose NT 0. 10
5. 0% Sucrose + 3.0% Mannitol O0.48

Table 2: Summary of lyophilization cycle parameters for various compositions

Step Cycle A Cycle B Cycle C Cycle D
No. Formulations 1 — 8, Formulations 9 — 11, | Formulations 12, | Formulations 35,
16,17,18,70-79 13-15,19 20-27 45, 50 - 69
Load product at 5 °C | Load product at 5° C Load product at Load product at
1 and hold for 60 and hold for 60 minutes | 5° C and hold for | 5° C and hold for
minutes 60 minutes 60 minutes
Ramp shelf to -50° C | Ramp shelf to -50° C Ramp shelf to Ramp shelf to
5 over 180 minutes and | over 180 minutes and -50° C over 180 -50° C over 180
hold for 4 hours hold for 4 hours minutes and hold | minutes and hold
for 4 hours for 4 hours
Apply vacuum to 90 | Apply vacuum to 90 Apply vacuum to | Apply vacuum to
mTorr and maintain mTorr and maintain 90 mTorr and 90 mTorr and
3 vacuum until vacuum until stoppering | maintain vacuum | maintain vacuum
stoppering occurs occurs until stoppering until stoppering
occurs occurs
Ramp shelf to -10° C | Ramp shelfto -17° C Ramp shelf to Ramp shelf to
4 over 6 hours and hold | over 6 hours and hold -25° C over 6 -15°C over 6
for NLT! 40 hours for NLT 40 hours hours and hold hours and hold
for NLT 40 hours | for NLT 40 hours
Ramp shelfto 40° C | Ramp shelf to 40° C Ramp shelf to Ramp shelf to
5 over 4 hours and hold | over 4 hours and hold 40° C over 4 40° C over 4
for 6 hours for 6 hours hours and hold hours and hold
for 6 hours for 6 hours
Backflush chamber Backflush chamber with | Backflush Backflush
6 with nitrogen nitrogen chamber with chamber with
nitrogen nitrogen
Stopper vials at 12.5 | Stopper vials at 12.5 Stopper vials at Stopper vials at
7 psia and break psia and break vacuum | 12.5 psia and 12.5 psia and
vacuum break vacuum break vacuum

'NLT = not less than

Example 4. Measuring the amount of daptomycin and substances structurally similar to

S5 daptomycin

Unless otherwise indicated, the amount of daptomycin and three compounds

structurally similar to daptomycin (Figures 2-4) was measured using HPLC analysis in

aqueous reconstituted liquid solutions containing daptomycin, using an Agilent 1100 or 1200

high performance liquid chromatography instrument with an ultraviolet (UV) detector. Peak

10  areas were measured using Waters Empower2 FRS SPF build 2154 software. Unless

otherwise indicated, percent purity of a solid daptomycin preparation was determined by

reconstituting 500 mg of the solid daptomycin preparation in 10 mL of an aqueous diluent to

form a reconstituted daptomycin solution, then measuring the absorbance of the reconstituted
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0.10 10. 0% Sucrose + 3.0% Mannitol 0.22 0.13 20.0% Sucrose 0.22 0.13 10. 0%
Sucrose 0.21 0.15 5.0% Sucrose + 6.0% Mannitol 0.45 0.16 2.5% Sucrose +

3. 0% Manmvoab116864090. 17 2. 5% Sucrose + 6. 0% Manni t ol 0. PETAIS2& 00879066
Sucrose + 6.0% Mannitol 0.24 0.20

sample at 214 nm by HPLC using the HPLC parameters of Table 3. The percent purity of
daptomycin in the solid daptomycin preparation was calculated by the ratio of absorbance
(area under curve) at 214 nm for the daptomycin divided by the total area under the curve
measured by HPLC of the reconstituted daptomycin solution at 214 nm according to Table 3
5 and the formula below. For a 92% pure daptomycin sample, 92% of the total peak area from

all peaks > 0.05 area % was attributed to dapotmycin.

In addition, the amount of three substances structurally similar to daptomycin can be
detected by HPLC at 214 nm according to Table 3: anhydro-daptomycin (Figure 2), the beta-
isomer of daptomycin (Figure 3) and the lactone hydrolysis product of daptomycin (Figure

10 4). Unless otherwise indicated, the amount of these substances in solid daptomycin
preparations is measured by HPLC according to Table 3 upon reconstitution of 500 mg of the
solid daptomycin preparation in 10 mL of an aqueous diluent to form a reconstituted
daptomycin solution, then measuring the absorbance at 214 nm of the reconstituted

daptomycin by HPLC using the parameters of Table 3.

15
Table 3
1. Solvent Delivery System:
Mode: Isocratic pumping
Flow rate: 1.5 mL/min
Run time: 75 minutes

2. Solvent A: 50% acetonitrile in 0.45% NH 4 H , PO, at pH 3.25
Solvent B: 20% acetonitrile in 0.45% NH 4 H , PO sat pH 3.25

The target condition is approximately 45% Solvent A and 55% Solvent B to
retain daptomycin at 36.0 £ 1.5 minutes; however, the solvent ratio may be
adjusted to achieve the desired retention time.

3. Autosampler cooler: 5(2t08)°C

Injection volume: 20 uL
5 Column: IB-SIL (Phenomenex), C-8-HC, 5u, 4.6 mm x 250 mm
' (or equivalent)
6 Pre-column: IB-SIL (Phenomenex), C-8, 5u, 4.6 mm x 30 mm
' (or equivalent)
7. Detection wavelength: 214 nm
8. Column Temperature: 25 (22 to 28) ° C.
9 Integration: A computer system or integrator capable of

measuring peak area.
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25. 0% Trehal ose 0.41 0.22 10.0% Trehal ose 0.47 0.26 6.0% Mannitol 0.95 0.27
5.0% Sucrose 0.35 0.27 2.5% Sucrose 0.61 0.32 5.0% Trehal ose 0.67 0.35 2.5%
Tr ehal osewl2001/062419% G yci ne PCT/US2010/057910

The purity of daptomycin was calculated based on HPLC data, calculated as follows:

s Arca % of individual substances structurally similar to daptomycin is

calculated using the following equation:

5 Area % of daptomycin and all substances structurally similar to daptomycin as

determined using absorbance at 214nm

Calculate the area of daptomycin and all other peaks > 0.05 area %,
% area = (Ai/Ai)x 100%
10 where:
% area = Area % of an individual peak;
A; = Peak of an individual peak; and

Ay = total sample peak area including daptomycin.

15 e Area% of total substances structurally similar to daptomycin is calculated

using the following equation:

Area% of total substances structurally similar to daptomycin equals the sum of all

reported area % values from the individual substances (sum of all impurities =/> 0.05%)
e *Calculate the% purity of daptomycin in Area% using the following equation:

20 % Daptomycin = 100% - % total substances structurally similar to daptomycin.

Example 5. Measuring the Chemical stability of Daptomycin in Solid Pharmaceutical
Compositions
This example shows increased daptomycin chemical stability of solid pharmaceutical
25 daptomycin compositions in certain preferred compositions containing sucrose, mannitol,
trehalose, and glycine compared to daptomycin compositions without sugar or glycine and

daptomycin compositions with certain reducing sugars.

The chemical stability of various solid pharmaceutical daptomycin compositions was

evaluated by placing the composition in vials at various temperatures (2-8 deg. C, 25 deg. C
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0.97 0.74 Daptonycin (No Sugar or Aycine) 1.00 1.00 20 % Lactose 2.02 1.01
2.5% Lactose 2.85 1.19 2.5% Maltose 2.73 1.28 5% Maltose 2.29 1.37 5%
Lact ose 2v02011/063412. 5% Fruct ose NT PCT/US2010/057910

and 40 deg. C). The solid pharmaceutical daptomycin compositions were obtained by
lyophilizing or spray drying liquid compositions prepared according to Example 2a (Method
A, at pH 4.7) or Example 2b (Method B, at pH 7.0). Lyophilization was performed according
to Example 3. The amount of daptomycin and three daptomycin-related impurities was
5 measured using the HPLC method of Example 4 in reconstituted solutions formed by

dissolving about 500 mg of solid daptomycin preparations in 10 mL of 0.9% aqueous sodium
chloride. The total daptomycin purity calculated according to Example 4 was plotted for
measurements at 0, 1, 2, 3 and 6 months for vials of various solid pharmaceutical daptomycin
compositions maintained at 40 deg. C. The slope of linear regression best fit to the plot of

10 total daptomycin purity per month was calculated for each solid pharmaceutical daptomycin

formulation (slope in % total daptomycin purity/month).

The data in Table 4 shows the ratio of the slopes for each solid daptomycin
preparation normalized to the slope obtained from reconstituted solid daptomycin for
injection, which does not contain sucrose. Referring to Table 4, ratios under column A were

15 obtained from solid preparations prepared according the Method A in Example 2a (i.e.,
obtained from solutions containing daptomycin at a pH of 4.7), while ratios under column B
were obtained from solid preparations prepared according to the Method B in Example 2b
(i.e., obtained from solutions containing daptomycin at a pH of 7.0 that further contain 50

3T 34

mM of a sodium phosphate buffering agent). Ratios with a were from solid daptomycin
20 preparations originally converted into solids by spray drying; all other samples were obtained
from solid daptomycin preparations originally converted into solids by lyophilization
(Example 3). Entries with “NT” in Table 4 were not tested. All ratios in Table 4 were
obtained from linear regression of measurements of total purity of daptomycin (Figure 1)
relative to substances structurally similar to daptomycin shown in Figures 2-4 at O (i.e., after
25 formation of the solid material), 1 month, 2 months, 3 months and 6 months of storage at 40
deg. C, where the amount of daptomycin and substances structurally similar to daptomycin
were detected and calculated according to Example 4. The ratios in Table 4 represent
changes in the rate of daptomycin total purity relative to daptomycin for injection
(normalized to 1.00 for Method A and Method B preparations). Ratios below 1.00 represent
30 reduced rates in the reduction of daptomycin total purity, or increased chemical stability of
the daptomycin in a formulation relative to the daptomycin chemical stability absent sucrose

in the daptomycin for injection product. Accordingly, the lower the ratio in Table 4, the more
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1.41 5 % Fructose NI 1.57 5% Dextrose: Fructose 7.03 2.66 2.5%
Dextrose: Fructose 8.11 2.69 5% Dextrose 8.08 3.38 2.5% Dextrose 9.90 3.51
15. 0% Sucwo=e11#63419% Manni t ol PCT/US2010/057910

stable the daptomycin in the corresponding formulation in relation to the substances

structurally similar to daptomycin in Figures 2-4.

TABLE 4: Ratio of % Change in Daptomycin Total Purity per
Month Relative to Daptomycin for Injection (6 months)

Formulation Synthesis | Synthesis
(% w/v in solution prior to Method | Method

lyophilization or spray drying) Ex 2A Ex 2B

15.0% Sucrose 0.16 0.04

15.0% Sucrose* NT 0.04

15.0% Sucrose NT 0.10

5.0% Sucrose + 3.0% Mannitol 0.48 0.10
10.0% Sucrose + 3.0% Mannitol

0.22 0.13

20.0% Sucrose 0.22 0.13

10.0% Sucrose 0.21 0.15

5.0% Sucrose + 6.0% Mannitol 0.45 0.16

2.5% Sucrose + 3.0% Mannitol 0.60 0.17

2.5% Sucrose + 6.0% Mannitol 0.56 0.18
10.0% Sucrose + 6.0% Mannitol

0.24 0.20

25.0% Trehalose 0.41 0.22

10.0% Trehalose 0.47 0.26

6.0% Mannitol 0.95 0.27

5.0% Sucrose 0.35 0.27

2.5% Sucrose 0.61 0.32

5.0% Trehalose 0.67 0.35

2.5% Trehalose NT 0.42

5% Glycine 0.97 0.74

Daptomycin (No Sugar or Glycine) 1.00 1.00

20 % Lactose 2.02 1.01

2.5% Lactose 2.85 1.19

2.5% Maltose 2.73 1.28

5% Maltose 2.29 1.37

5% Lactose 2.44 1.41

2.5% Fructose NT 1.41

5 % Fructose NT 1.57

5% Dextrose:Fructose 7.03 2.66

2.5% Dextrose:Fructose 8.11 2.69

5% Dextrose 8.08 3.38

2.5% Dextrose 9.90 3.51
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NT = not tested *= prepared by spray drying, not |yophilization The data in
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conposition containing 15.0% sucrose showed about a 84% i ncrease in
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r especty vebmposiviam cshtaimnlgl lze)eko whene somed Akt wRET iinockse mdlagiomgciahanisalor

glycine (re ive to t cin.wi.thaut. a.s I cine), while

dat oot rioRay seguerada e dMap Hnaha BERt ufin Rt Pedieo i gar s
Figure 8 iNetHaid eExX3mpRea), B 4 H@, PREGSNL dehaMgein chentitd] slabiiadoaipyet o purity
measur ed 20 nd cal cul ated for. various daptonycin forgty%%tl ons according to

Exanpl e 4. MREETIEEINJH 1BICHIBAR oy afgily iRy TGddre dng & YBRAH P AETEHEC that

cont ai N st idRyPINe sRRighernticBaRhiClaPlehdyEih comtgiRing 260004 duBtokO®thoRbd acreddds val ue
in Table 9 refers to the pH.at which the formul ati on was conpounded (i . e.
the pHIGbf it frptemysitbipgeic! ﬁft'rehﬂﬁﬁ rAtive e daptamicBhwithoyt suggese (Ifo&mtpmz%fqro form
tT 2§| sol I d uqéd%w%wm%mea{oum%na ok, (Wethed BeSTIRG, dotbBhAl dohudata in

" toa lyophlhzed daptomycin composition increased daptomycin chemical stability by at least
78%, and as much as 96%. In contrast, Table 4 also shows that daptomycin was about 2-9
times less stable in formulations comprising daptomycin and lactose, maltose, fructose,

15 and/or dextrose. Table 4 therefore shows that daptomycin prepared by Methods of Example
2a and 2b (Methods A and B respectively) was stabilized when combined with non-reducing
sugars or glycine (relative to daptomycin without a sugar or glycine), while daptomycin was
less stable in formulations containing reducing sugars.

Figure 8 is Table 9 showing the percent change in total daptomycin purity measured

20 and calculated for various daptomycin formulations according to Example 4. Recitation of
“PO4” in Table 9 refers to formulations that contain sodium phosphate dibasic buffer agent.
Recitation of a “pH” value in Table 9 refers to the pH at which the formulation was
compounded (i.e., the pH of the daptomycin formulation solution that was lyophilized to
form the solid daptomycin formulations that were tested to obtain the data in Table 9). NT =

25 not tested.

To obtain the data in Table 9, each solid daptomycin formulation was maintained at
40 degrees C for various time periods (1, 2, 3, or 6 months), before reconstituting the solid
daptomycin formulation and measuring the daptomycin purity according to the method of

Example 4.
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gl ycine. The sucrose-nmannitol formnulations also provided inprovenent in
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Tabl e 9 containing sucrose showed I hcr ased éapto cin chem cal stability
conpar e tesashagt lufr@ﬂmomywntlmwefhp@mg ageorsinggb Fapmile ¢ ppehscauiptiomnor

fornul atig Eﬁ.%% 4 e
Chem cal Qu Q)ui( é|ﬁti:iu fﬁqg?(ﬁ %é‘% gym n ltﬁ?ﬁ%qn}f%ﬁ%%ﬁ@%eﬁ %‘?ﬁ%&?%%&%@cal
Conposi ti engH 7.0 with dhifriex agept téarsfwvl@_tcvmymlewﬁbcdlt dayao rﬁymhbiy,d}n@m cal
stability fo rmulia%cOsncsotmlptrlls'lltneqS%Qlal‘gr(r)rsPéCc%Hlt I()l(l:n acc rdln ll\;gtho%%%l t I

conposi ti ons contai niFfng sucrose corrpgre 0 CO 1 ECo s vm t hout

sucrose. 30fHhel B Eampkl2bs pabided t/eyy hfgh\k@zrels@n‘] daﬁmrqyundclmhﬁramﬁiﬁluﬁylaﬁﬁhg

ot var ud - GRBEr P aad PBR gy Th s e B N5 GG ORI Phedst i fut e

phar n’aceutnidh&is tMQib@deﬂlfBr @pm@sintdfeaﬁpamrve fedatuditios d v&bﬂloﬁt&ﬂs@g‘e&toﬂ uting
about 500 .of oI id da to arati an? i.n 10 of sWFI. Each solid
dapt onyci ﬁ‘% TPe IR AL 5, %flﬁoyawa i l%mela?ntgbﬁiwﬂym ng |iquid
conposi ti QH&n@il@ﬁBﬂ@do@ﬁﬁl@ rdQ[stlﬂy&ﬁ)c ive fdmfuMEbNO & ithoutatigdd ok diydihe. OF
Exanpl e 2 (Met hod B, z%t 62 yo | ization was E’ rformed according to
Exanpl e 3Forfigmgleghnt0 6?1%@&&3 VTR ﬁQde&ﬁ?i?Fﬁ/ePﬁnfrl Lapd i spirsctYes was
measur e WsinRo! bl @olbdfad EBIBAding o Rt aaBIAe FhathPle Da Y RGABSI idnifi@Rhys Ol uti ons

formed by dissolving. The % daptonycin was neasured and cal cul at ed

accor di ng improrsddnplogrygintsibilive adt petanite thatl St sugroser6ampnnitol derppylafigns vi al s of
vari ous sQbifoR1al FBGAMGHS Hoiflan! ARHGHR 0LTRESHE LOTS. ABhOLAINALR 5 deg. C
or 40 deg. Cg0 %gta Ign Tae @51%0\%\5 )0 armu%? T aptngﬁrrgpgln at each
measur eme ﬁccwmng‘r’dab mdt%(ﬂm@p%whﬁﬁm@dw @m@ama@pfmmnﬂ@é)dmmqm ut ed
solid dap t i

et err i ng (o e pohdhe i e bpAiGLE AT 1R A BRRRAS U] RGable

phar ma2kuthapalkptdeptio mythdwt sugmrpoglvmn@ﬁopmdmunélj By dWDden,ﬁor'rrmlaEmmipl e 1
(i.e., ob dfr m sol uti ntalnl t. H_of 7) or

I\/bt hod B ﬁﬁtlﬁg Comlldl St“l”‘r.o%ee.s‘,?1 acrﬁ%sadfl rpg%gsol} q}n%gcﬁgm%bélﬁt?' CBmPared Eﬁ)apt onmycin
at a pH ofdamoﬁycmammémratshl@r ot:gim:memtﬁé)cdmamftoréomdhtmmﬂmhosqahm@b)buf fering
agent), ar% ?t ed in the "Method" columm. The 15 tenperature in degrees
C of the é‘&lBHSt tuted liquid is indicated under "Tenp (deg C)." Nunbers
below 1.000 in Table 5 indicate a | ower %daptorryci n purity than daptonycin

for in 0 days f rature. ries are normalized
to theti ?g‘a ﬁe%gf Wmaé‘&@??ﬁ?azstﬂ@ PR 4t lfiwé?%mnﬁféfgﬁénd. ng

t enper at UakucuticaBbdmpBasky enent s taken at 5 degr ees Care normalized to
the % daptonycin neasured for daptonycin for injection at 5 20 degrees C).
Accordi ngly, t RBS&reds shops Hmﬁ%f‘éirdaptﬁnwg}s|CEerslc?@ta{vﬁltnmcsmnsttt%d nore stable

t he dapt Ow&hﬂcéu%czil Rabthd &EG&HﬁdsltfoHi B ohnb G4 Shs E&{tﬁlﬂn? sﬁdﬁ@se%@lﬁpﬁé@@ndl ng
formulation in relation %/ subst ances structural y SI mlar to

dapt onmyci §OMparidyle gerares pions WTFIABLElCEPSG% Dapt orrnicin Measured In

Reconstituted Solution Ternp Method(deg C) 03 days 7 days 14 days
Dapt Oﬁ%l n for Th%Tl@g{lqabﬁablhty of various liquid pharmaceutical daptomycin compositions was

evaluated by placing the composition in vials at various temperatures (5 deg. C, and 40 deg.
C). The liquid reconstituted pharmaceutical daptomycin compositions were obtained by

reconstituting about 500 mg of solid daptomycin preparations in 10 mL of sSWFIL. Each solid
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A 5 1.0000 0.9957 0.9900 0.9822 15.0% Sucrose B 5 0.9998 1.0003 0.9974
0.9977 6.0% Mannitol B 5 1.0003 0.9998 0.9992 0.9974 Daptonycin for
I nj ecti orwe 2011/063419 PCT/US2010/057910

daptomycin preparation was obtained by lyophilizing or spray drying liquid compositions
prepared according to Example 1 (Method A, at pH 4.7) or Example 2 (Method B, at pH 7.0).
Lyophilization was performed according to Example 3. The amount of daptomycin and
daptomycin-related impurities was measured using the HPLC method of Example 4 in

5 reconstituted solutions formed by dissolving. The % daptomycin was measured and
calculated according to Example 4 for measurements at 0, 3, 7 and 14 days for vials of

various solid pharmaceutical daptomycin compositions maintained at 5 deg. C or 40 deg. C.

The data in Table 5 shows the amount of % daptomycin at each measurement

normalized to the % daptomycin obtained from reconstituted solid daptomycin for injection,

10 which does not contain sucrose. Referring to Table 5, each sample was reconstituted from a
solid pharmaceutical daptomycin composition prepared by Method A in Example 1 (i.e.,
obtained from solutions containing daptomycin at a pH of 4.7) or Method B in Example 2
(i.e., obtained from solutions containing daptomycin at a pH of 7.0 that further contain 50
mM of a sodium phosphate buffering agent), as indicated in the “Method” column. The

15 temperature in degrees C of the reconstituted liquid is indicated under “Temp (deg C).”
Numbers below 1.000 in Table 5 indicate a lower % daptomycin purity than daptomycin for
injection at 0 days for a given temperature. All entries are normalized to the measurement for
daptomycin for injection at the corresponding temperature (e.g., all measurements taken at 5
degrees C are normalized to the % daptomycin measured for daptomycin for injection at 5

20  degrees C). Accordingly, the closer the number in Table 5 is to 1.000, the more stable the
daptomycin is in the reconstituted liquid form in the corresponding formulation in relation to

the substances structurally similar to daptomycin in Figures 2-4.

TABLE 5: % Daptomycin Measured In Reconstituted Solution

Temp
Method (deg C) 0 3days 7days 1l4days
Daptomycin for Injection A 5 1.0000 | 0.9957 | 0.9900 | 0.9822
15.0% Sucrose B 5 0.9998 | 1.0003 | 0.9974 | 0.9977
6.0% Mannitol B 5 1.0003 | 0.9998 | 0.9992 | 0.9974
Daptomycin for Injection A 25 1.0000 | 0.9394 | 0.8618 | 0.7410
15.0% Sucrose B 25 0.9998 | 0.9844 | 0.9609 | 0.9184
6.0% Mannitol B 25 1.0003 | 0.9846 | 0.9609 | 0.9196
Daptomycin for Injection A 40 1.0000 | 0.6711 | 0.4145 NT
15.0% Sucrose B 40 0.9998 | 0.8752 | 0.7241 NT
6.0% Mannitol B 40 0.9996 | 0.8753 | 0.7207 NT

NT = not tested
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The data in Table 5 shows that the total % daptomycin in a liquid reconstituted
pharmaceutical daptomycin composition containing 15.0% sucrose was significantly more
stable than daptomycin for injection (without sucrose) at 25 degrees C after 14 days (0.9184
for the sucrose formulation compared to 0.7410 for the daptomycin for injection formulation
without sucrose). This represents about a 23% increase in daptomycin chemical stability in
the reconstituted solution in the presence of the reconstituted composition consisting
essentially of daptomycin, about 15% sucrose, and 50 mM sodium phosphate. Accordingly,
the 15.0% sucrose formulation of daptomycin demonstrated a surprisingly enhanced room

temperature daptomycin chemical stability and improved shelf life after reconstitution.

Additional Exemplary Embodiments
Some specific embodiments of the invention supported by the examples include the

following:

1. A solid pharmaceutical composition comprising daptomycin and glycine or a non-reducing
sugar, wherein the composition has an increased rate of reconstitution, an increased rate of
reconstitution being characterized by a dissolution of 500 mg of the composition in 10 mL of
0.9% aqueous sodium chloride under gentle swirling at 25 degrees C in 5 minutes or less, in

particular less than 2 minutes or less than 1 minute.

2. Pharmaceutical composition of specific embodiment 1 wherein the composition has
increased reconstitution chemical stability in comparison to lyophilized daptomycin,
reconstitution taking place in 0.9% aqueous sodium chloride at 25 degrees C, wherein
increased reconstitution chemical stability is characterized by an amount of daptomycin
relative to the anhydro-daptomycin (Figure 2), the beta-isomer of daptomycin (Figure 3)
and/or the lactone hydrolysis product of daptomycin (Figure 4) that is higher than the

corresponding amount for lyophilized daptomycin.

3. Pharmaceutical composition according to any of specific embodiments 1 to 2 wherein the
composition has increased storage chemical stability in comparison to lyophilized
daptomycin, wherein the increased storage chemical stability is characterized by an amount
of daptomycin relative to the anhydro-daptomycin (Figure 2), the beta-isomer of daptomycin

(Figure 3) and/or the lactone hydrolysis product of daptomycin (Figure 4) which is higher
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1. 0000 0.6711 0.4145 NT 15.0% Sucrose B 40 0.9998 0.8752 0.7241 NT 6.0%
Mannitol B 40 0.9996 0.8753 0.7207 NT NT = not tested The data in
Tabl e 5 swowsittdeatiot he total % daptomycin in a |iquid r@Conskénosmdo
pharmaceuti cal daptonmycin conposition containing 15.0% sucrose was
significantly nore stable than daptonycin for injection (w thout sucrose)
at 25 degrees C after 14 days (0.9184 for the sucrose formul ation conpared
to O. 7410ﬂ?36rt etq?érewﬁélaw@wtmlyqpﬁ}l@e% Hapto SR PORs ButitieRBUR ™R lfe r ose) .

Thi s 1 epr es60¥SqakRY lodurs 3%ﬂlwf@a§t§rag@oﬁﬁ@éda{aéglhanscfepm&@d 3@b@AR &l ty In
the reconstituted solution in the presence of the reconstituted conposition

consi st i ngVés8rdst ¢ AlogensRmegBetenyci n, about 15% sucrose, and 50 mM sodi um
phosphat e. Accordingly, the 15.0% sucrose fornul ati on of daptonycin
denonstrated a surprisingly enhanced room tenperature daptonycin chem ca
st abi | i1y 4abehringqeniaspbebmryipsitibn h¢cprlingfto @ny plespemie ¢mbadingnts 1 to 4 wherein the

composition is produced by a process comprising:
a. forming an aqueous daptomycin solution comprising daptomycin, a buffering agent, and a
non-reducing sugar or mixtures thereof; or glycine and adjusting the pH to about 5 to 8, in
particular 6.5 to 7.5 or about 7, and

10  b. converting the aqueous daptomycin solution to the solid composition, in particular by

lyophilization.

5. Pharmaceutical composition according to any of specific embodiments 1 to 5 wherein the
composition comprises a non-reducing sugar or mixtures thereof, in an amount effective for
15 decreasing the rate of daptomycin degradation in comparison to a substantially identical
composition lacking said non-reducing sugar, wherein the rate of degradations are defined as
the respective loss of daptomycin after storage of the compositions for at least 3 months at

40°C under a nitrogen atmosphere.

20 6. Pharmaceutical composition according to any of specific embodiments 1 to 6 wherein the
sugar is selected from non-reducing disaccharides, sugars that are substantially amorphous

upon lyophilization, sucrose, dextranes, trehalose, mannitol, sorbitol or combinations thereof.

7. Pharmaceutical composition according to any of specific embodiments 1 to 7 wherein the
25  sugar or glycine is used in amounts of about 1 to 40 wt.-%, in particular about 5-20 wt.-% or
about 15 wt.-%, on basis of the weight of the total composition.

8. Liquid pharmaceutical composition comprising daptomycin and a sugar selected from
sucrose, trehalose, mannitol or mixtures thereof, in an amount effective for decreasing the

30 rate of daptomycin degradation in comparison to a solution obtained by reconstituting
lyophilized daptomycin in 0.9% aqueous sodium chloride, wherein the rate of degradations
are defined as the respective loss of daptomycin after storage of the liquid compositions for at

least 7 days at 25 degrees C.
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10 Additional Exenplary Enbodi nents Sonme specific enbodi nents of the
i nvention supported by the exanples include the followng: 15 1. A solid
phar macewpcal/wsposi ti on conpri sing daptonyci n and gl PCITEs2@0/087910
non-reduci ng sugar, wherein the conposition has an increased rate of
reconstitution, an increased rate of reconstitution being characterized by
a dissolution of 500 ng of the conposition in 10 nL of 0.9% aqueous sodi um
chloride under gentle swirling at 25 degrees Cin 5 mnutes or less, in
particul an hR&Sd Fh§Reparifd Neln§si®bn h&SRIiddhd Anylod¥ JFUbRificdthbodimeRRaryRCeut i cal
conposition of specific enbodiment 1 wherein the conposition has increased
reconstit Gempmsiem cal stability in conparison to |yophilized daptonycin,
reconstitytion L% PLAGE 9% Aqueous sodium chloride at 25 degrees
C, wherein i nc?&epgiss}é%gar e%o%@fi@ﬁ%{aor{ chenical stability is characterized by
an anount bof dagstingrapddapt 0P cxaapienti apsionadlytshlectedhiig sgrbdelpmemytol, sudtdegur e 2) ,
the beta-i r i Fi ﬁ@g r the I actone hydrolysis
pr oduct o#ﬁg%t%e%%?‘%&%&%%a@o% fr?ﬁés?aﬁ%d |gé|egr t han the correspondi ng
amount for. | yopptidnalhedidt@ptpdhadguster to Ghrtaifherdesicdptl cal conpositi on accordi ng
to any of spechfi g, ATRRAIRRLS Aol & &olglieiet he 30 composition has
i ncr eased “st or 8g€ Ehem car " sta |?|?y 1 conparison to |yophilized
dapt onyci r, whepteinallyt filering dreasalbedn sftsopayenchem cal stability is
characteri.zed by an anount of .dapto in relative to the anhydro-daptonycin
(Fi gurL(FZ)f', th‘éc}/IB’EIitIBg%88@?056?0@5611”%%?#0(% gure 3) and/or the |actone
hydr ol ysi s product of daptonycin (Figure 4) which is higher than the
corresponding anount. for |yophilized daptomcjn when reconstituting both
sanpl es i ﬂoo. 93658%8%%‘3%&35%%%‘8% %Hsf%rdagttow&l@é‘n(gglyflﬁ"eorcao‘%ﬂﬁk')si tions
for at | easducidg dmiat Rehertin hO CoipRIon Aadint ihGBRBI Ak ETTEIBSRution, 4h increased
Phar maceuti cal conposition accordi n% to_ any  of s%eci fic enbodinents 1 to 4
(4}

wher ei n t F¥° eoRpESTIETgnDaRg rgeaied by desplhieed 908 sniihscgpodtionsrlfi ng an
aqueouss dapt oY), AqRShdoldRith GRS LAlR e ARRLAMHE hids R ¢ &1 § Rgnagept, and a
non-reduci ng sugar or mxtures thereof; or glycine and adjusting the pHto
about 5 t des,in patigidartipss thag? rgingfes ¢f lgss hagrl raipuigrand, wharedha @1, converting the
aqueous dgﬂérﬁﬂy&ﬁi&l%ﬁ&ﬂ&sﬁtﬁﬁ id ﬁrth%]%h%&té&eﬁmgﬁhé Ubmycth RESHdtRH ha DY

| yophi lization. 5. Pharmaceutical conposition according to any of specific
enbodi ment@ver amouil ofhiey @impre kbseogep odéatdddrone thegriupegnssting nf andpidiet ng sugar

or m xtur eof. | ive: far i .he rate of
Gt o el

conpos?t i g ompdig (gime CHtnges fmon eer wgleenigbgen,
degradati gns. _are defj. the re ctive | gs . dapt i.n after storage
of °t he-conneftfisHolfikafioellif SGRAGTH L Sy A58 BLirGED BV Aagen

at nospher éapt2fly&n aiRhdapromgeintictald compposs in 09 ageondiodgnt chl@ily ddfienspeci fi ¢
enbodinments 1 1o 6 wherein.the su i S.S ted. from non-reducin

i sacchar et thumE S s okieeS Bleatsd pRPPEC. oy bRSTEEBR  YSBRRR 2 at i on,
sucrose, @derkimnes, trehal ose, mannitol, sorbitol or conbinations thereof
7. Pharmaceutical compositijon according to any of specific enbodinments 1 to
7 wher nAt“Pfé’fg‘f(SB‘if ¢ i 8 Pﬁ’g"’é‘atq he Pr&emferﬁycarr Pr&B%tﬂon%at”&g&o

Ww.-% in mﬁfo&ﬂy@mlmbﬂapwﬁo 6f 124 th¥n. 1-(B00kssaRUs. 90b51eWd thaiP6. 8N 1RaGs Oof the
wei ght of the total conposition., 8 iquid Fhar maceut i cal cogBosi tion

. Li
conpri si n§-48peBrivAS 4P 0Qnigssahan b0 ey B G0 tonihan@rgl éess thapfahdarless
manni t ol @an MUK ESe thR &aBRhnycinBt@Nitd RBHNE cBthieel bR fpfcedeaéRARIgYY the 30
rate of daﬁtorrym n degradati on in conparison to a solution obtained by
reconstit xpmpic Sy ophi | i zed daptonycin in 0.9% aqueous sodi um chl ori de,
wher ei g the @ﬁ&&oﬁipogﬁa{s%deqrb%wﬁéﬁp@%aaaﬁ@ca:ﬁ@mﬁﬂz)@me@é@ﬁtgﬁsan\ge | oss of
daptonycin after storage of the liquid conpositions for at |east 7 days at
25 degr eeslai@omgein Mt i dudstoor cprivipantlagedirennpbiilt namitel serdecrgyde. any one of
speci fi ¢ euPANIMRALS, hafRe SnkAWPLIRIRFose2- SUPPI ying a daptonycin

prepar ation
The composition of claim 1 comprising:
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5 b.adding at | east one excipient, optionally selected from sorbitol,

manni tol, sucrose, glycine, trehal ose, |actose, naltose, fructose and

dext rose;wo.20apeB4anal | y addi ng a pH adjuster to obtain rhe/usesionsipH, d.
optionally diluting the solution of step ¢c with sWFl; e. optionally
filtering the solution of step d; and 10 f.converting the conmposition to a
powdered form_10. A solid pharmaceutical conposition conprising daptomycin
and gl yci ne or>04 mgghPtopyaiiiei ng sugar, wherein the conposition has an
increased nat e710f; feqRARE byt on, an increased rate of reconstitution being
characterized by a dissolution of 500 ng of the conposition in 10 15 nL of
0. 9% aqueols sodi NEPekiBphagehaihéibisigent e swirling at 25 degrees Cin 5

m nut es ofr, ' jymites or less than 1 mnute;
and whereﬁhﬁgeﬁgtgfib%}n%ﬁgﬁolr}a%;ﬁgﬁr{pplggﬁggﬁ og%%{lwi s further characterized in
t hat the dapthsrepoipesimepighanilgamhagng: | ower anount of one or nore

subst ances sel he group consisting of anhydrodaptonycin (Figure
2), beta-i sa(')nes(r%t(l)jfgdd&g%g{?ﬁ%éi n (Figure 3) and a | actone hydrolysis 20
product of btdapt’6@yag suc{ok¢;gure 4) after storage for 1 nonth at 40 degrees C
under ni troge ,42%0?%5&%}_% solid pharmaceutical daptomnmycin preparation
obt ai ned by yophini1 zing daptonyci n and daptomyci n-rel ated conpounds in

0. 9% aqueous SOdi mgrehlmphdphak dibait , where the anount of the substances is
det ect by HPLC at 214 nm accordjng tq.t hod of Exanple 4. 25 Any of
t he spg(gif & 88‘?%0&#‘915-99811’8‘&#668?3(@?ﬂpaﬁ’(?mg}‘sol i d daptonycin preparation
havi ng a DaprterysiptsitinadTiclairh ¥ cRaptign@f | ess than 1.000, |ess than 0.900,

| ess than 0.802) | ess than 0.700, |less than 0.600, |ess than 0.500, |ess
than 0.400,% | 98 MHERGYEHH | ess than 0.200 or |ess than 0.100, where the
Dapt onyci n St afyehihysucaké0 is cal cul ated at 40 degrees C according to
Exanpl e 5. 30Qt her conpositions include a powder, pharnaceuti cal

conposi ti orf- cAvpiRg Mgdebedtyci n and at | east one excipient selected from
sorbitpd, npNNstohe ssilteh PRRphad Yibdse, trehal ose, lactose, maltose, fructose
and dextrose. The conposition of claim1 conprising: a. 500 ng daptonycin;
b. 714.3 nierircthe sempoghign és cogmosndeg atortl ahsbghosphat e di basi ¢ wher ei n
the conposi ti of dofhGORPANRASLu@L) GpRithyRln ﬁaﬁ%oz& 2O GOIPES) Lt RA OF claim
1 conprising: a. 500 ng daptonycin, b.” 476.2 sucrose; c. 142.9 ny

manni t ol ; 93eat least 94%, at least 95%, at least 96%, at least 97% or at least 98% by weight of the

preparation (e.g., measured upon reconstitution as weight by volume by HPLC according to
20 Example 4) consists of daptomycin and sucrose, where the pharmaceutical daptomycin
preparation is characterized in that about 500 mg of the solid pharmaceutical daptomycin
preparation dissolves in about 10 mL of an aqueous diluent (e.g., 0.9% aqueous sodium
chloride) in less than about 1 minute at a pH of less than 7.0. In some solid pharmaceutical
daptomycin preparations, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%,
25 atleast 97% or at least 98% by weight of the preparation (e.g., measured upon reconstitution
as weight by volume by HPLC according to Example 4) consists of daptomycin, sucrose and
a sodium phosphate buffering agent, where the pharmaceutical daptomycin preparation is
characterized in that about 500 mg of the solid pharmaceutical daptomycin preparation
dissolves in about 10 mL of an aqueous diluent (e.g., 0.9% aqueous sodium chloride) in less
30 than about 1 minute at a pH of about 7.0. In one solid pharmaceutical daptomycin
preparation, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%
or at least 98% by weight of the preparation (e.g., measured upon reconstitution as weight by

volume by HPLC according to Example 4) consists of daptomycin, sucrose and a buffering
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d. 35.5 ng sodi um phosphate di basic 10 wherein the conposition is
conpounded at a pH of about 7. The conposition of claiml conprising: a.
500 ng dawoanyadieds19b. 476.2 ng sucrose; c. 285.8 ng mankcralSoiangroibd. 35.5
ng sodi um phosphat e di basic wherein the conposition is conpounded at a pH
of about 7. In sonme solid pharmaceuti cal daptomycin preparations, at
| east at | east 92%h at least 93% at |east 94% at |east 95% at_| east 96%
at | east 93%.oyhert the ahpsmacggtigahdanimysii Preparition ipfhepsiesesddn thekabyut SQ9easur ed
upon r econgt itk doR pREmACIEEH di¥oMR; mﬂ%pQMldﬂ%hs%lassQdelﬁgomc%anxarrpl e 4)
consi sts of daptonycin and sucrose, ere the pharnmaceutical daptonycin
prepar at i @AudoYs ghhi{eLe pﬂie@llﬁ@ﬂStSﬁ@tlm&bbaﬂe)sm@S&ﬁ@almbovhbmqu ggapH of

phar maceu t Iy n
Bacous. di T o A o i ebioBeMspilofl e 1
m nut e &t camptl*asmg‘ 1§- %O%Wt/\hanm‘se@)ther drptamss inspybiaghtioh &9- m@eluopmlmatlﬂa@t onycin

preparati .| eas d.e 5% at

| east 96%(3&%% d%%ng:)'eglsc%ne gé@ pgqu;rréitc gcglsﬂgdgtég}%%ﬁr (g\%lsdhﬂg%t/%a&%ze/ b%g%‘gt?atl on

(e.g., ned&suxr adeasp%%,raeb@swﬁ%t attl¢ast D686 av\basgﬁf%b)yat\ﬂcdsumﬁymlﬁoﬁmcor di ng

to Exanpl %re4 18nn tn%ealofre Fﬂl?lon J{¢ %sltﬁ] th%%C(VOIS Ett an\goluame dﬁmghc%rs att €

buffering a e ar maceut 1cal d rryC| n ﬁ’repara on’

character IEZ&!idplle r4) tdmtstsa)Iﬁdqﬁorﬁﬁlﬁh mrm;b ahdhead’smh pld)spl’(wdraasmmhﬁalthedapt onycin

preparation dissaolves in about an. . 0., 0.9%

Pueoul) s Sl el e R Diebad gt e S T R o o6 5 i pout

I7 0. In orpearaﬁlbeu&icﬂida;stﬁmﬁmplltepalancdﬁpgtsowﬁmlrab@nepaﬂadﬂaﬁraqllle@tls lierst(c Q2% at
east 93% east % .at. | ea 5% east 96 a St % or at

| east 98% b‘)j e\%ﬁe@mw% %@rlﬂ?)ébz?%?“?%ﬁbo(“él Blmuterfééé’éﬁ%fd‘i’%gg)’ P‘é’%ﬁsti tution

as wei ght d P@paytlmb@otaﬁe@nsﬂ¢dﬂgertlﬂg EigniphRiddohgdnsbspssied 1 &Pt onyci n,

sucrose an ering agent, where the pharmaceutical daptony CI n

prepar at i 8AY ﬁ@rq«?ﬁ apded BM spdpym phogirhate dilfgsigto Hggaptgmusin prraara (a g. by

phar mage uty iz fnte? ey &g&r ogparation dissolves in about 10 nL of an
aqueous diluent (e.g % aqueous sodiumchloride) in |l ess than about 1
mnute at a pl—|1fb‘3f0ff§t$@]tﬁ phprmaceyiing] daptomysinrsenpedtianp pelpast 4% ot lges 98kt ali ned by
conver t i e, FIPLOREDSY, SRIALIRD, Bt IERMPT), $t AeatPosdPl He MPEEGEASEed O the
dapt onyci n pr eparation (e.g., by lyophilization or spray drying). In one
sol i d phardataetediati2d 4hmdasesomgdoipan preceséituaibn envycight by vabimedyHPILT adcerdine 93%  at
| east 94% 69 by

wei ght of Qt? ﬁ)t(anlg)qé’ii) gl'?)l{%lﬁ@% eh%@y@éé{ﬁd bl ﬁhlrogczzg%sgsh O?tljiallgt&%?%rsl O\i\ﬁ/el/éi)r ght by
vol une2by nHFd_@lsaj@wouedihm4mm lﬁxﬁPﬂpﬂl @cwydmgmﬁxsmgleéfglﬂam amyc Dnmosucr ose and
sodi um ph hate di hr etlca dap Cl

preparati gné) g ? c asrogé‘?n elrgh %él?ebufe aga% W? 5 armaf:el%t]ﬁ% Cfagtlrr}{l ei

phar mac e utprapartaticias charya¢rired inetharabdut 600 chig$ die\selsd pharrahxemtﬂcamﬂhpmmmfn an

agueous dlluen us sodi um ess han about 1
mnute: ar PitgRet Dl mang A S R e Dok B et Bhe ai ned by
converti nghridopi RIYBAMNabHO umirmtbaﬁalfﬁﬁrdf%mmS 20% W v sucrose and 50 niV

sodi u hospha e dibasjc to the C|n reparation . 9., o 15

o ooni 1Y rat F paligome 3o St rchieal DL praBrEDEL A B Rer ke

dapt onyci Neaptr RPA elehs@DS%, Alcabt®BSH, aP20 9B, of fa&kt F8Y by Meidheashe 94% at | east
95% at least 96% at |east 97% or at |east 98% of t%e HPLC peak area

det ect ed é’fepzerOIhZ?\g( FEASUPEEPOa SR B St PEishT ynvohumadyi lGhC Brortaite by
HPLC aCCO'EQhﬂBleM?cc@é@ﬁBk‘@ap@m}l'&n Aaqhslegd wer@laﬁtp%%pabamcaraqptb cifOMPOSi tion
consi sts of daptonycin, 20 materials detected at 214 nm by HPLC
accor di ng Pfpa %ﬂr}@lcaargctergqewth@ abﬁauté%m@rof tsrelidphygpaccutigybdaptosyginum
phosphgj e kb f86 &%oﬁ@?&taboﬂmwnﬁl Lhe a%@ffu%ﬁ&'ﬂ{ 1e(§;a|0 @@Q&&Ws%‘o@mﬁf eparation
IS charact erized in that about 500 ng of th har raceut 1 cal

dapt onyC| whioridpan kesy toen ahogsbminat 4t o pHIRG less tb@n ﬁhQ &f scare sebidiplaragtuticaént

(e.g. b o/ 0 a pH of
Sbont | 7. 0 el R e LA o8 2 P
02% at | etkast 9B3%or attledse@¥b bYA9Gigha bl the aspardhor (cgt, nicearstd ®©ﬁ/¢ecamstlhmast 97%
or at |east 98% by wei ght of the preparation (e.g., neasured upon
reconstitution as weight by volunme by HPLC according to Exanple 4) consists
of daptonycin and trehal ose, where the pharnmaceutical daptomnycin
preparation is characterized in that about 500 ng of the solid

phar maceuti cal daptonycin



30 preparation dissolves in about 10 nL of an aqueous diluent (e.g., 0.9%
aqueous sodiumchloride) in less than about 1 mnute at a pH of I ess than

7.0. I n swoeosdledIphar maceut i cal daptonycin preparati oR€T/Usoloassa®10 92% at
| east 93% at |east 94% at |east 95% at |east 96% at |east 97% or at

| east 98% by weight of the preparation (e.g., neasured upon reconstitution
as wei ght by volume by HPLC according to Exanple 4) consists of daptomycin,

t r ehal ose 2aigicht '§’o‘t9?ihﬁli*ﬁ ByHERIHh atcarding tp &xpmple é@wmswﬁé%péomw HRbAl9rEceut i cal

dapt onyci Rp@§ @&ﬁ[@%h&ﬁhd@btﬁﬁ:ﬁhg%&f wher thébttattaatceatt@map@%cﬁq)rajarahb@1ssol id
phar maceut i cal cin preparation dissolves in about

aqueous dlchftféﬁtrlzeé mgthalt apo g SR mged ths ssbdipharmedsiienal dnpjonpigin Ié@@r%lotl han about 1
mnute at ga,Rtkak a@JﬁPH’S m[-dPan aqyeous iR, 59( a‘&uéﬁﬁé‘%éﬂ?&ﬁ‘ HilibG&) ifigRt onyci n

preparations, at |east 92% at |east 93% east 949% at l|east 95% at
| east 96%fhaatabpusd gning7es opH af atostBe. 98% by wei ght of the preparati on (e.g.,

nmeasured upon g S%%%Bfft& #ahﬂ&e@t?cay\@a;% Pty ré’p%talﬁgﬁ By lee!_le A) aah?e%t% 99t

Exanpl e 4) consists 0 aptomnmyci n CI ne, ere armaceut | caI
dapt onmyci fheadt®4ps, eplaasat)i%rat sttt acltat 9%@# atdeasﬁ}iﬁ% apbwighﬁﬁlﬂherg of the
solid pharmacetl dato cin ration. ssolve i 0 m_of an
aqueous di PIHER O?Q ggmea wpzfaﬁ%c%ﬁsgg%bo VRO t%}'r‘fodue Sby ﬁt)]g&;%cctoﬁdl K Sbout 1
m nut e at Eaarpjﬂe@j cdmeis of h@ﬁorﬂycﬁh and glycinel whaohe p&ﬂﬁnadetmbﬂrdaptommmcal

dapt o arat .at. |l east 9 |.east 94% at | east
055 ol | BxBreBEh R bt inghbent 300 s o33 ey Pl l B oem:

prh eparati (p[‘bpﬁlfaﬁgﬂ <$1t§amt inchBPitaoyEll Bf anmayB&jub Alluenafed., sxw/g @@&ous\r/]stoemabt he

phar maceut | cal daptonyc eparation i.s characterized in that about 500
of the solflgrfnap g%t‘tb(?aﬁ‘& e&tﬁ@ﬁﬁfiﬁs%gﬁ? i on di ssolves in about 10
of an aqueous ﬁtslou@@t)hc(@agnace@ucat/aa@wﬁg@ufpraﬁeunum ek T8 at IdAstloBSS att han
about 1 mnute at a sone_solid pharmaceuti cal

dapt onyci ﬁeaﬁt%ﬁa@hlﬁ%ﬂ%%, %ﬂeaﬁt@és/‘ta 3@2@6 97af’ Ot @at%a@t Yloby weighteddhe 949 at | east
20 95%;5 atyrdpgAfibn ARYts BF ddpeRsici® A¥n@fol 3hd LRAKE, VIR MY pMRinghttioff t he

preparation consists of daptonycin, mannitol, sucrose and a sodi um
phosphat e dBRIPIEFD AP IS chesicsizedyia thti abavk SMUnE eAthe selist rbaipedceutiselepar at i on

i s charactgri,zedn gféparla'@t;n (ﬁQQHfEs nﬁ%o&go‘ﬂh 51*5‘?1 aﬁ%o\t?dﬁﬁﬁ{ (@RC QWb %cfﬁleous

dapt onyci n preparation dissolves In about an aquéous di | uent
(e.g., 0 Q%Ialq&bl@uée)%&ﬁ&ﬁhﬁrc#hooﬂnﬁsyltqaﬁamélsﬁ lashthan Ao dn somasohdit e at a pH of

about lp %g%eﬁllﬂgaﬁ?i a@tnggatpftgg S%@%?e%’t?b@ Qtﬁl SIeeeu | 8&'9490%?%{ tion for

par ent era rovi met’hod can ude
recons?q t t96%ng leas 1%, cht htaqm%‘}’m aﬂeapst g39abaicght @fdh@pmmrattgmaom ofeduci ng
sugar or ine in armaceutlcll ept a formthe
conposi ti %ngt ? m?'Clrb’anF%lﬁttet attcroé%%%dn% St phorp% %buﬁ#ﬁr@ agerrpo}sl?r% ?lgns of the
present i mhﬂntacmCﬂdmptbleydepdaymm waltarzeteﬁzaf inriett hlowhs 500 nng ofithe S@lidas pect

t he conposijtions .ar t at i

e oo O SRR SalRnSei e S SRR Pl I R SRR ER o5
ch; ne, wehaless, sohllaﬁltoﬁiﬁﬁlde)ﬁﬁﬂdggﬂl@m afdutiC e araq)m@fmbmﬁs’&x V\Dh g g
2011 0 419P 2010/ 057910 c. a adjuster to obtain the desire
pH d. d utl n‘}? g%&taﬁtﬂ%rﬁia@?m&fléﬁhtﬁw ﬁ Mp%ltWIf?r@f%&rtlhe sol ution of
step d; arR@mig@ineirt bBGploNRied OTRAH¢thddAN iR Ldlc RRVEIEFRGg @I daptomycin

preparation comprising a non-reducing sugar or glycine in a pharmaceutically acceptable

¥

diluent to form the composition for parenteral administration.
The compositions of the present invention can be made by a variety of methods. In one
30 aspect, the compositions are made by:
a.  supplying a daptomycin preparation
b. adding at least one excipient selected from sorbitol, mannitol, sucrose, glycine,

trehalose, lactose, maltose, fructose and dextrose;
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5 In anot her aspect of the invention is provided a nethod for preparing
conpositions of claim1l that are conpounded with a buffer, for exanple at
pH 7 Thi swpnotess41eonpri ses the steps of a. supplyi ng aPdafSeMPOSTI10
preparation b. adding a pH adjuster to obtain a solution of about pH
4.7-6.0; c. adding a buffering agent; 10d.adding at | east one exci pient
selected fromsorbhitol, mannitol, sucrose, glycine, trehal ose, |actose,
mal t ose, fructos@iding? Bl edrgiseto obtainhe Agirad P adj uster to obtain a pH of
about 7.0 f.djl utgiiRhdResdmtids POkt W sWirgh sWFl g. filtering the solution
of step f; and 15h.converting the conposition to a powler formto obtain
the solid daptomfdicnngbapdstiandstep d; and | n anot her aspect of the invention
i's provided agmet.hod 4 RrmdL GitiBgto GRSl kgps_of claim 1 that are
conpounded with a buffer, fogﬁﬂel_;arrﬁ!e at SH /. This process conprises the
steps of 20anoshep pipgétred the ieleptiomy orovided e prthedifrprepariagieimpysidopt-pigtiimdt er to
obtain a i o 1 C i f I o d.
addi ng at %%gg}setcgfgﬁgng%ggg%%ﬁhfés}’e%reg}%ae l%a}tgadf;gir}%ipﬁo 8P§~§ C;r%h}rll%? (t)@%e%%fr ose,
gl yci ne, trehal osepplyiagt depegmyval progegtiohr uct ose and dextrose; 25e. adding a
pH adj uster to obtain a.pH of about 7.0 f dilut]j he,bul k solution with
sWFI g.fil terti)'ng aflﬁggggﬁl?ﬂu%tﬁr t8f0%{séfneapso?u;t103r?gat??}l]&%r}%\é}gr ‘(l)’ng the conposition
to a powder far matidingbbeaffaringhegentonposi ti on of claim 1. 30A nunber of other
enbodi pents of the..inventjon have been scribed. Nevertheless, .it will be
inder s1Bod t nbt PR TBHE bR e RGOy S B R TR Rbob Y g r om
the spirit and saepslowflattbe, maN&b! fn@fose Aatdukaosgl y, ot her enbodi nents are
within the scope 85 the fqllow ng cl ai

e. adding a pH adjuster to obtain a pH of about 7.0

diluting the bulk solution with sWFI

f.
g, filtering the solution of step f; and
h.

15 converting the composition to a powder form to obtain the solid daptomycin
composition.

In another aspect of the invention is provided a method for preparing compositions of
claim 1 that are compounded with a buffer, for example at pH 7. This process comprises the
steps of

20 a.  supplying a daptomycin preparation

b. adding a pH adjuster to obtain a solution of about pH 4.7-6.0;

c. adding a buffering agent;

d.  adding at least one excipient selected from sorbitol, mannitol, sucrose, glycine,

trehalose, lactose, maltose, fructose and dextrose;

25 e. adding a pH adjuster to obtain a pH of about 7.0

f.  diluting the bulk solution with sWFI

g, filtering the solution of step f; and

h.  converting the composition to a powder form to obtain the composition of claim 1.
30 A number of other embodiments of the invention have been described. Nevertheless,

it will be understood that various modifications may be made without departing from the
spirit and scope of the invention. Accordingly, other embodiments are within the scope of the

following claims.
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CLAIM5 1. A solid daptonycin preparation having inproved reconstitution and
i ncreased daptomycin stability in powder and reconstituted fornms conpared
to a daptwopeime3fpepar ati on conpounded accordi ng to Exaoplus2é1a,5mhe solid
dapt omyci n preparati on conprising daptonycin, sucrose, and a phosphate
buffering agent; wherein a. the solid daptonycin preparation is at |east
92% pure daptonycin, as calculated by ratio of absorbance (area under
curve) for the daptomycin divided bﬁh@&\iﬁ area under a curve neasured by
hi gh performance |iquid chromatography (HPLC) of the 10reconstituted

daptomyci . selulid @Pioiycfiif B FRASY B8y FebfudoRRsh fsageh e 4 and b
the daptonycin preparation i s obtainable by: I.formng an aqueous

dapt omyci n s&pteniyom stabity ingiomgerlad8 repghstitut¢d Qrisosonpaieddaptianyeyan a 7. 1

mg/ mL (50 ' t j i eri ng: my/ m (15%
W) suior osd ol EDRRSRRISK S S0 ek ot | U R B IR

dapt onyci n fompobiag dgnorhyrid, lvecree| and aghpsphate dbufferpieegentavhaein 2. A sol i d
dapt omyci n preparatj on conprising dap bp and . a material,s ted from
the or oup chnolee i ABRgrR - TaRAah B S L B P MR Tl T on o
two or nore naats @bsirbgics Ggarsdertche epfvptherysibinyn dpaded by onalahanadérer i zed

in that 500 of the splid 20pharnaceut.i.cal dapto i onposi tion

di ssol ves in Wr‘?Lme&fur%F?l@b}&lg]bB%E)ﬁ%‘m%Elﬂﬁlldrfﬁrﬁfn& qgﬁgﬂ}/ﬁhﬁ“(ﬁio ‘es or less at

25 degrees C. rdcondthered agpraigesi Sohpiog RET Atind#Rcofding taiTanld 3 andExhple 4;hadsugar

is a non-reduc sugar and the. d E)to in preparation further conprises a
0 Rl

n
buf f eri ng geﬁ’f“?gazﬁ?.t “%ﬁ@fﬂ%f%‘r‘ﬁ}ési Pation of any of clainms 2-3,

wherein 25a. at Ifg@ashg S2HuBk QaaRy@iydtition Bmphdh€ Wah@ehiy0.82dakh 0 of
absor bance (area under curve) for the daptonycin divided hy the total area

under the curve M@RSTYER Bi! l)aﬁgﬁll*P PO radite Pirgspltadibas B 28Ry ¢ HPL C)

of the reconstityseeh ARGV &I s&QPbsd i LPH BF atddd7 mngccording to Table 3 and
Exanple 4, and b. the daptomycin preparation is characterized in that 500

my of the solild shavcHHEdl daedus Jariapy dimjemilaiontedhs olid dapip@yanves in 10
of 0.9% aqueous E)Qéyallé%rghl oride in 1 mnute or less at 25 degrees C at a pH
of between 4.7 and 7.0. 5. The daptonycin preparation of any of clains 2-4,
wher ei n t Be Augar&panycioar@etatidn ¢oneprisggairpiomycin pehamekeal salaciedriipmithol

group consisting of glycine, one or more sugars, and a combination of two or more non-
reducing sugars; the daptomycin preparation characterized in that 500 mg of the solid
20 pharmaceutical daptomycin composition dissolves in 10 mL of 0.9% aqueous sodium
chloride in 4 minutes or less at 25 degrees C.
3. The daptomycin preparation of claim 1, wherein the sugar is a non-reducing sugar and the
daptomycin preparation further comprises a buffering agent.
4. The daptomycin preparation of any of claims 2-3, wherein
25 a. atleast 92% pure daptomycin, as calculated by a ratio of absorbance (area under
curve) for the daptomycin divided by the total area under the curve measured by high
performance liquid chromatography (HPLC) of the reconstituted daptomycin solution
at 214 nm according to Table 3 and Example 4, and
b. the daptomycin preparation is characterized in that 500 mg of the solid pharmaceutical
30 daptomycin composition dissolves in 10 mL of 0.9% aqueous sodium chloride in 1
minute or less at 25 degrees C at a pH of between 4.7 and 7.0.
5. The daptomycin preparation of any of claims 2-4, wherein the sugars are selected from

sucrose, trehalose, and mannitol.
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6. The daptomycin preparation of any of clains 2-4, wherein the sugars
conpri se sucrose, and the daptomycin preparation is obtainable by: a.

form ng amoaguasssddapt onyci n sol uti on conpri sing dapt oRgEius2@nssmbout

15. 0% - about 20% w v sucrose at a pH of about 4.7-7.0, and 5b. converting
t he aqueous daptonycin fornulation to the solid pharnmaceutical daptonycin
preparation. 7. The daptonycin preparatiaon of claim®6, wherein the aqueous
dapt onyci /- sbiedepigRyFig pEapaiztign-piny ghelaims 24 wherein thgsugprs conpistesHyiesen
preparation g i@pRnyeindrdParafiornis oBRGREk Byt he daptonycin preparation is
10obt ai nabl e by: a. form ng an aqueous daptonycin solution conprising

dapt onyci n,2 a fering i Fhieays Haptemseip aeiponsiebaping dapigyaysin didbarda0”45. 0% w v
sucrose at a Qﬁmﬁbo%gﬁHtu&onnQ i RavspRverd L@ the aqueous daptonycin
formulation to the SO|I§ pharmaceutical daptomycin preparation. 15 9. A
sol i d phar rhacegnyatalg thaptuempciaptopyelp deratiatian tohasalidipherniggeutigal f or mi ng an
aqueous dapto i Al ut i onpri si ng daptonycin, 50 nM of a phosphate
cont ai ni ng bu$¥§%lxgﬂggéh@?mgnd about 15.0% sucrose at a pH of about 7.0,
and 7b. Tlealaptentytin graphetiagefebus 6daperemyied aqué@r deptamnyomsdlgidnheatsol i d
pharnaceutiCQiogQ%ap}@nycin preparation, wherein the solid pharmaceuti cal
dapt onyci n d?eparaFlon is characterized in that 500 ng of the solid

phar maceutti cEile ddptpmg iy prapai@onpaing odelaithis $SH whein the ddptorhyodf prépadoadueous
sodiunkfhlori e é l)about 2 mnutes or less at 25 degrees C. 10. The solid
phar ma eutiégvﬂﬁlgiéhycin preparation of claim9, wherein at |east 92% pure
Zﬁdagt onycia, fagr_liﬁ@.iljrﬂ&ddug@@dla@yrln&dhE@luﬁﬁndc@b@ﬁﬁib@ﬂ@ﬁorﬁﬁﬁrﬁa sbmdlgrpho‘gpﬁgﬁe% for

t he daptonycin, . divi .by total are er the curv asu y hig

per f or mance | i4RFH bBﬁ THERSEYRAS ARPUE &HS_L%)W/BF“CF%S a?ae%lgﬁ ? OPD{@d‘n apt omyci n
sol ution ath, 2ldnHiRCEOifAS daptombih ordudifidn X @IRIR plarnhdeutitale sol id

phar maceuti cal daptonycin preparation of any of clains 1-10, further

30char act er i z&HPORYERPICPERECYapt onyci n preparation has a | ower anount of
one 0r1§“©94§§&§ﬁﬁﬁﬁ&§mﬁ%Lﬁﬁ?@ﬁm%%Qﬂﬁkﬂﬁmg&ﬁﬁﬁdﬁ@ﬂé'St!ng of
anhydro-daptoqycyn (Figure 2), beta-isonmer of daptonycin (Figure 3) and a

| act one hydr ol fPERIBE P sgeus deptorsern spHyereopIPrigng dapgmygin, 8P miY of age for 1
nonth at 40 d j b [ tical
dapt omyci n pr ana s S P 0 S PP IR AR

dapt omyci n-relaated conpounds in 0.9% aqueous sodi um chl ori de dil uent,

wher ei n t he, a{EﬁgJ?btrrT% t tg%glﬁ?ﬁéx%ght%&gaaf&ﬁmﬂ%&?f\o’[tﬁgs&%{ phnfcdhical4 nm

according to
20 daptomycin preparation,

wherein the solid pharmaceutical daptomycin preparation is characterized in that 500 mg
of the solid pharmaceutical daptomycin composition dissolves in 10 mL of 0.9% aqueous
sodium chloride in about 2 minutes or less at 25 degrees C.
10. The solid pharmaceutical daptomycin preparation of claim 9, wherein at least 92% pure
25 daptomycin, as calculated by ratio of absorbance (area under curve) for the daptomycin
divided by total area under the curve measured by high performance liquid
chromatography (HPLC) of the reconstituted daptomycin solution at 214 nm according to
Table 3 and Example 4.
11. The solid pharmaceutical daptomycin preparation of any of claims 1-10, further
30 characterized in that the daptomycin preparation has a lower amount of one or more
substances selected from the group consisting of anhydro-daptomycin (Figure 2), beta-
isomer of daptomycin (Figure 3) and a lactone hydrolysis product of daptomycin (Figure

4) after storage for 1 month at 40 degrees C under nitrogen, compared to a solid
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5 12. A liquid pharmaceutical daptonycin preparation having increased
daptonycin chem cal stability and bei ng obtai nable by: a. form ng an
aqueous daptomyeB419sol uti on conpri si ng daptomycin, 50 nWCofUsaoiplomphat e
contai ning buffering agent, and about 15.0% sucrose at a pH of about 7.0,
b. converting the aqueous daptonycin fornulation to the solid

phar maceuti cal 10daptonycin preparation, and then. ¢. reconstituting the

sol i d phar neRhetiacegicalieptognyiRinieraiespapbipiperhbyaliortdirardermyad@itdt o form
liquid phar rmg%ﬁ{ybﬁ%laféalaslapai_&u@innf@}Qaq@bmadiu&?cmom_@ dGeivherfipmhpaceut i cal
dapt omyci n preparation of claim12, wherein the |liquid pharnaceutical

dapt onyci n pregyat eftthomibitancenis deteeteeby HBECiah? e prsolingdnihsingthaghdfon. 15 14.
An article of,.qrauf acture conprising the pharmaceutical daptonycin
preparations of any of clains 1-13. 15. A nethod of manufacturing a solid
phar maceutl2cAlliqeid phaymgedutica) depiemydin prepdratidnigving ercecasssldlaptapyoimgbémicdheni cal
stability neast : : .in the rate of formation of substances
structurall y@ﬁ&?%@?@ %gagtagﬁe;o inin the solid daptonycin preparation for
203- 14 days. affbewing excanmstustdaptompcin solationamuposisg dafdtereyutn, Shiimevief m t he
substances structurally simlar.to dapt Ci re sel ected fromthe group
consi ot ng of ety BT p R el ROATHRL s PR SR SR O3

dapt onyci n i Ficguveetii®) thamphebusalaptamiy cin dorhydiitioh ysths sqid pllaratacafticdapt onyci n
(Figure 4); the rate of fogrrati i of substances structurally simlar to
daptonsoci n i s HRQENFEATRAR ?Ihia’ﬁ(ghf’% Exanmpl e 4; and the method conpri ses:
25a. form ng adcoastueipsthelaitl phyaiabeusiodl dhptomy o pRparstichthndgpdoanmyiticnt @nd about
5.0 - 20.0% w v sucrose at a pH of abaout 4.5 to 7.5, and b. converting the
aqueous dapt orf§&? q"flg Maesubinel[aPtemECie gIPgratitiar naceut i cal  dapt onyci n
preparati gs. Th’baiquﬂihﬂaamt:aaﬁaquapt@h@biagﬂe@aram%fezﬂdimtm,ewmelﬁwaiqdmpt onycin
solution has a pH of about 7.0 30 and. conprises daptonycin, 15% w v sucrose
and 50 nM sddrRUmACEHisaatoaY B wRratighly formatlaied febire 2 apE et iHragionut i on is
conver {£d 1404 Bk OF hdn ARG AMdifbthe HRRHAYGdaD £k RatR¥s of an

| yophilization. 17. The net hod %ﬁ‘lélgg?\tye of clgdgiﬁrrés Ciﬁ%%%% Iﬁélg@acitgesfiozeﬁ in
that the % pifciays bfl3.dapt onycin in the solid pharmaceutical daptomycin
preparati I S by at |east
0%k 1 ol atti/a e e gt R DRyl IRk ndti) o DR e Y ca

dapt onyci n prepaeddipdemyein themicabiiels encapueyverdcoeaselie thepath ofifophatBExanpl e 4

after & nont S5 i e F OB TR R i DrepllaBEelp 2
Dapt onyci n S&,{ngl?shn:éé} S%g(?lﬁ 0 }Zgl 28 ged g gega}é asg?:(g{dcﬁﬁgt ggl é{/epg%aérpfoe 5is
| ess tHan 1.3H0OdaysefterTemngouticn ip harqrecwuliluesl witkapt dwypobstenpesepactatallpn of any
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20.0% w/v sucrose at a pH of about 4.5 to 7.5, and

b. converting the aqueous daptomycin formulation to the solid pharmaceutical
daptomycin preparation.
16. The method of claim 15, wherein the aqueous daptomycin solution has a pH of about 7.0
30 and comprises daptomycin, 15% w/v sucrose and 50 nM sodium phosphate buffer; and

the aqueous daptomycin solution is converted to the solid pharmaceutical daptomycin

preparation by lyophilization.
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17.

18.

19.

20.

21.

The method of any of claims 15-16, characterized in that the % purity of daptomycin in
the solid pharmaceutical daptomycin preparation as measured by the method of Example
4 is increased by at least 10%, relative to the % purity of daptomycin in a solid
pharmaceutical daptomycin preparation without sucrose measured by the method of
Example 4 after 6 months at 40 degrees C.

The method of claim 17, wherein a Daptomycin Stability Ratio at 40 degrees C as
calculated by Example 5 is less than 1.000.

The solid pharmaceutical daptomycin preparation of any one of claims 1-11, wherein a
Daptomycin Stability Ratio at 40 degrees C as calculated by Example 5 is less than 1.000.
The solid pharmaceutical daptomycin preparation of any one of claims 1-11, wherein a
Daptomycin Stability Ratio at 40 degrees C as calculated by Example 5 is less than 0.500.
The solid pharmaceutical daptomycin preparation of any one of claims 1-11, wherein a

Daptomycin Stability Ratio at 40 degrees C as calculated by Example 5 is less than 0.300.
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