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Its sustained action is mainly due to this affinity for albumn-after
subcut aneous i njection. [ 00010] However, its pharmacokinetic profile
does not neke it possible to cover a 25whol e day, which neans that it is
usually used in two injections per day. [00011] O her basal insulins which
are soluble at pH 7, such as Degludec(r), are currently under devel opnent.
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asparagine residue A21 with a glycine residue (US 5 656 722). The addition of the two
arginine residues was conceived to adjust the pI (isoelectric point) of insulin glargine
at physiological pH, and thus make this insulin analogue insoluble in physiological
35  medium.
[00013] The substitution of A21 was conceived in order to make insulin glargine

stable at acidic pH and thus to be able to formulate it in the form of an injectabie
solution at acidic pH.



[ 00021] A recent clinical study, presented at the 69th Scientific Sessions
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n injectable conposition, intended for treating diabetes,
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type. It does not teach how to prepare a combination of insulin of insulin glargine type
and of a prandial insulin at neutral pH.
[00025] From the analysis of the compositions described in the literature and the
patents, it appears that the insolubility at pH 7 of basal insulins of the insulin glargine
25  type is a prerequisite for having its slow action. As a result, aII the solutions proposed
for combining them with other products, such as prandial msulms are based on tests

of dissolution or stabilization of prandial insulins at acidic PH; see, for example,
WO 2007/121256 and WO 2009/021955.

30  Surprisingly, the compositions according to the invention make it possible to dissolve,
at pH 7, a basal insulin whose isoelectric point is between 5.8 and 8.5.

Surprisingly, the compositions according to the ihventlon allow maintenance of the
duration of the hypoglycaemic activity of the basal insulin whose isoelectric point is

35 between 5.8 and 8.5, despite its dissolution at pH 7 before injection. This noteworthy
property arises from the fact that the insulin of insulin glargine type



5 being an -X(-/-Y)p radical, X being an at l|east divalent radical
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of salts of &l kg?Fr%'g)Pa?f E%TP%SrH °”cﬂg§'3ﬁ1 NYERTEE Gy rl?oﬁg?séﬂ?rﬁf Be Na+
and K+  eimatmaggidisalpcompbsitioh infoitise phyG®ldgicaCinkdalnky| | then g*m2, if Yis a

C15 al kyl jodoben @Dt%ﬁm%thl%gpoﬂlém ¥f E&u@htglﬁ ;;I-P7C§'% %Qﬁk#n@ﬁﬁ& ﬂwag%%lt and,

when p2, If Y 1i1s a t hen to Cl16
al kyl, thBPFS . 2; FormJIaII 25i n WhICh Ris -OHor a-(f-[A-COH),
radi cal : © tépropes@ah iimecnblercobipasitbigdnteadied &dr te@sipg i dddbacesf tﬁrﬁprls.h@ ad

carbon at ongagd hﬁs@nﬁ' \thSs%diSSé\L:ctn@‘ pronnt is bet een 5.8 a d .5, in the form BP i ng
bonded to a gl ucoside unit via funct't onal’ g{rou osen trom 30t he group
t

consi $¥i ng GPMEPROUS SQiLEPN Gt pﬁe?rr HAWE tretafning F@F%PQ"@' 8ttty ang itsagtiopr esent s
t he degree ofofdetbsti tuti on of the glucoside units by -f-[A]-COOH and 0.1 5

ns5 2 i S|st|n of the radic
C( 0) NH- [ E] t?gp#g %9%" cEHnBB@;EQ}]mQWQL#QrZ] ormué%onvcgn?pﬁltslgaéarco%r&qtlopoofl or 2,
L i s chosen af%%'ﬂ%”gﬁt?é%'%’@'ﬁéﬁr@mpwgl&‘ot?EtWQQP 51§ an4d8.2 and agyaadialtiosulin and/ or
-[ A] - COOH amgthaut moﬁﬂmlontcﬁ tHe 8dtivit plrctrlé of ﬁmead}anedumﬁstﬁnHWdhqgéblugl’éodm
-00- g BP k]d H | t functi onal group f’l nd 15
-CO- N [A] @E@L a‘i"ﬁ'?iJ i'nftg §qﬁ'élac & ? i fth' el E"aﬁ‘ E'Q&”Qami’[ Basfahr?&'P'br%{P'ﬁroup
intrinsic to the basal insulin;
- to propose an injectable composition, intended for treating diabetes, additionally
comprising a combination of a basal insulin whose isoelectric point is between 5.8
and 8.5 and a derivative or an analogue of a gastrointestinal hormone such as
20 GLP-1 or "glucagon-like peptide-1";
- for patients to reduce their number of injections;
- for the said compositions to satisfy the  requirements of the American

Pharmacopeia and European Pharmacopoeia.

25 [00027] Surprisingly, in insulin combinations of insulin glargine type with a prandial
insulin, which are subject-matters of the invention, the rapid action of the prandial
insulin is preserved despite the precipitation of the insulin of insulin glargine type in
subcutaneous medium.



-[E]-(o-[F])t: ) -E- is a linear or branched, at |east divalent,
radi cal conprising from1l to 8 carbon atons and optionally conprising
20heteroatons, such as 0O, Nor S; -F- is a linear or cyclic alkyl group,
an al kylaryl or an arylalkyl, of 12 to 30 carbon atons, optionally
substituted by one or nore C1 to C3 al kyl groups; o]
is a functional group chosen fromthe group consisting of ether, 25ester,
am de or carbanmate functional groups; t is a
polsi tive i(PREger T'@@JEBA&"W felates 25 a cgmipoRfies eNtre AR ﬁ)@%griﬁﬁct%f)lrcrab agueous
pol yneri zabiugsn,as : t to say the nmean nunber o
gl ucosi de units p((earg gﬁ%@?%ﬁ%ﬁe g%ﬂg%dn?%aﬁgn%r%n%a@eg%; t he
free agid functi onai3 [oups being in the formof salts of alkali netal
cationd 30chose® f7 Fﬁq‘aﬂﬁﬁ Wt S0 1SPRIRSTIs PPiRG PH AT Wish tsrieteen 5.8 and 8.5,  when z
= 2, the nitrogen atdextias substiheed osyM rBficals GeEAbRIN ni 00029] In
one enbodi ment . Vm%&bh%bi%’raq_igay #%r:;a'_ln lel%tégfcg?){ggr%éﬁjg,gyt eﬁ”é&?&ﬁ% 18"%[200030]
In one enbodi ment, when p = 1,07f Y i§%% BB group, then g*m0.1. 9
[ 00031] In one enbodiment, the -( COOH)n radical is such that: -A- is
saL%(-A— radi cal being bonded to

a radical conprising one car
a glucoside unit via a ethe g . 5[ 00032] In one

enbodi nent, the -(g-[B]-k-[Dym cal_is ‘sueh that: -B- is a radical
conprising one carbon atom Rt he sdid -B radical bei ng bonded to a

gl ucoside unit via an ether fungtional group g,_and X is a radical
resulting froman amno acid. [00033] In one entfd@Hent, the - (f-[A]-COH)n
radical is sudAYW¥Y: 10 -A- is a radical conpri sing one carbon atom the

said 1A- radi cal mai+aH boadesh fr@mathgbmfbséo@@st‘i‘ﬁﬂ bt thk Bty £t her functi onal

group f, and the _(ﬁf:[%&]‘frég*b[?])m radical i1s such that: -B- is a radical
conpri sing one carbo 0 e said -B- radical being bonded to a

gl ucosi de unit vica afg-EilneiDNunbt coomadisirgr steagh o dikybchbih %oﬁquiﬁ%%'
resulting froman am#3pgagisdn atdind.S an am de functional group. [00034] In
one enbodi nent, the dextran substi'tuted by radicals carrying carboxylate
charges and hydr dpHEBEEENadIEaldsgTes 6f Subskitutian| pl :the glEowsid aunits! byi n
whi chl5 -f-[A]-COOH and 0.1 < n. < 2;

* m represents the degree of substitution of the glucoside units by
-g-[B}-k-[D] and 0 <m < 0.5;
* g represents the degree of polymerization as glucoside units, that is to say

the mean number of glucoside units per polysaccharide chain, and 3 < qs<
20 50; |

‘o ~(f-[A]-COOH),:
o -A- is a linear or branched radical comprising from 1 to 4 carbon
atoms; the said -A- radical:
o being bonded to a giucoside unit via a functional group f chosen from
25 the group consisting of ether, ester and carbamate functional groups;
*  -(g-[B]-k-[D])m:
o -B-is alinear or branched, at least divalent, radical comprising from 1
to 4 carbon atoms; the said -B- radical:
o being bonded to a glucoside unit via a functional group g chosen from

30 : the group consisting of ether, ester and carbamate functional groups; -



Ris -OH or chosen fromthe group consisting of the radicals:
-(f-[A]-COOH)n; -(g-[B]-k-[D)m D conprising at |east
one al kyl chain conprising at 25l east 8 carbon atonms; n represents the
degree of substitution of the glucoside’units by f-[A-COOH and 0.1 n 2;
m represents the degree of substitution of the glucoside units by
g-[B]-k-[D] and 0 < m5.. 0.5; 10 g represents the degree of

pol yneri zation as glucoside units, that is to say the nmean nunber of

gl ucosi de units per ide chain, and 3 g 50; 5 -(f-[A]-COCH)n:
A is a linear o(r% b?gh%’%gﬁg%gg‘% ga rc‘?gﬁﬁ'r YRiEnYFHBR 9raue 4 & ahdsen fearoms;
the said -A- radical the group congissing pflestedeatide aad ghiieaite euitbhal \GréupR,
functional group f chesew fo emdshe group consisting of ether, ester and
carbamgte functional groups; 10_-ég-[B -k-[D]),": =-B- is a linear or
branchéd, at |east divalent® P8P ~Koiprirsting, 7% beind droatt iezar bivaicat ons:
the said -B- radical: being badcedondrisinglftee03i ©@e1 18 dm b @nffHuEr?ttri\ onal
group g chosen fromthe group thjrgse ﬁ&g{ﬂ% offce&her ester ané carbanat e
functional groups; 15 O being bonded q oY PadPatPms; eptionalinearnenml
group k; k chosen fromthe gr&UBo¥Onet snimg fofictiessiegroupsi sied/an desiddidpnat e
functional groups; the said - Bomash &@ino adk€ia - radi cal ,” X

bei ngian at | east dival ent radilc |corrp[Yi Si ngg?@%r?{'ig(?'gm%o%ao%%h%@en
fromthe 20 group consisting®of“CY eRF §NG0 % 98 diaspneion aeing admeayomg
carboxyl or amine functional gfcbapkybgalpran ekylabil BY ahlWaAY, 3FENE RCi d, a
di al cohol, a diam ne or a non e alyvcol no- or diamne; Y
being a linear or cyclic al ky‘lgh-rb?f)Sgﬁ%ﬁ}pgw@&asrugf%g?edaﬁyQF’?IoéIWF,Clof_ 8 to
20 25carbon atons, optional |yt ky!t9iers; By dreeddre functionGlgtoap GRognky |
groups; p 1 and / a functi onafrorgrtaelaraiBoeRBislin PR dhs gﬁﬁ}t@%ﬁaogg%gtiatng of

esteris am de and carbanate f I | groups; f, g and elng i 2Nt i cal

or different; 30 the fr,ee.ac?fgﬁ%duoﬁ'gf?%’ﬁ@ﬁ’ groups being in the formof salts
of alkali metal” a9 6Reing idsssralfor gifferéns; gr oup consisting of Na+ and K+;

and, when p < the frée ¥cid Sureti6fal lGRoupL beflaky kh : if Y is a Cl5 alkyl,
then g*m2; and if Y.is.a Cl6 Fo l%2_0 ealgky+l e ﬁoﬁgn%fgglﬁ?f a'&?‘l'clr?e%h&ﬁ'oﬁsz, ify
is a C8 to CL1 alkyl o HEPraumernsistng of Ny ard K%;C12 to C16 35al kyl, then
g*nD. 3. 11 T080351heNnp srie ifefisadCyment,, atkpe titkexdFras Subsgtd § ¢t Qﬂkﬁyﬁhﬁeﬁldi cal s

carrylong car boxyhat o; R 968 a 1k WILARNORL LAY gal's 1's of Formula’iv: 0

0
.

and, whenp 2 2,ifYis a Cs to Co alkyl, then g*m = 2 and, if Yis a Cyjp to Cye
alkyl, then g*m > 0.2; -

Formula Il

25 in which:

* Ris-OH or a -(f~[A]-COOH), radical:

o -A- is a linear or branched radical comprising from 1 to 4 carbon

atoms; the said radical -A-:

o being bonded to a glucoside unit via a functional group f chosen from

30 the group consisting of ether, ester or carbamate functional groups;



Formula IV in which: Ris -OH or chosen fromthe group consisting of the
radicals: -(f-[A]-COOH)n; -(g-[B]-k-[D)"" D conprising at |east one

al kyl chain conprising at |east 8 carbgn atons; n represents
t he degree of substitution of the hydroxyl -OH functional 10groups by
-f-[ Al -COOH per glucoside unit; and 0.1 5 n 5 2; mrepresents the degree
of substitution of the hydroxyl -OH functional groups by -g-[B]-k-[D per
gl ucoside unit; and 0 < m5 0.5; g represents the degree of

pol yneri zation as gl ucoside unit that, i's to say fhe nean nunber of

gl ucosi de units 6e?n prSP?ag?;\@éh%\'ei aggréﬁa?fn?“%ﬁi'gm?”. 8¥ cfﬁ%@B?os'de units by
-(f-[Al-COOH)n: - Af-[AECQOH arei@.1a¥ nisr Zinched radi cal conprising from1l to 4

carbon at om&; RNe Sk frof tHeglbGRkonsisting of the radicB€l N9 bonded to a gl ucoside
unit via a functi onaclf g@o%g f~ chosen from 20t he group consi sting of ether,
(R LBl '

ester and carban®t e [ [@Ptbups; -B- is-a linear or branched, at
| east dival ent, radi@aN(lQoifir{csiMy; from 1l to 4 carbon atons; the said -B-
radi cal : in which: bei ng bonded to a glucoside unit via a

functional group g chosen from 25the group consisting of ether, ester and
carbamat e functi &nal 'SGrRASPYE intseeRIUBORIe®r 40 a -D radical via a functional
group k; k chosen frrierhbdes fesrotipe 0P icohdidtggdff: est er, ami de and car banmat e
functjgonal groups; thg sajd -D radical: ing an -X(-/-Y)p radical, X
bei ng an at | east divalen P'rsae?ilﬂélgts lcgﬂi?ﬁ)lrsi ng from1 to 12 atons chosen
fromthe group consisti myAbFOCH anchads @awal dast oot iifofsl ary etwer fynatignaar boxy|
or am ne functional groupsupnd/or resulting froman amno acid, a
di al cohol, a dianm ne or a npno-. Qr | yet hyl ene gl ycol nono- or AMENDED
PAGE (Rule 91) 12 di am%r?gl,mvz%(g'?' r%’%ayl'? ﬁé%{?q ‘E?r?cﬁ%cfl IScAN PR fgREigpe’ an
al kylaryl or an aryl al kyroumfang8 to 30 carbon atons, optionally substituted
by ongsor more Cl to @@dﬁuh-[ggw ald 1z argldeéulualat UNGE 'fOQaL GrPYRatghosen
fromthe group consisti ré]lgn of ester, 5am de and carbamate functional groups;
f, g and k being identi d¥tGPAIFPYRr ent: the free acid functional groups
being in the form ofEls&-{R])of al kali nmetal cations chosen fromthe group
consi sting of Na+ and,r; e ang,; e = i i S, 14 al kyl, then
q¢*n2, if Yis a Cl5 al kyf. t%e‘ﬂgéfo%*%a%hjeghéi f%s’lvg'i"g‘egéé%@c?qoc°8?6'sé9ky|,
then g*m?. 1; and, whéP™h2l i B sarRors atemeo apd kyvptionatlyn eymppismad, if Y
is a @O to C16 al kyl, tesdostdms, such[@@)3I6br Ihe structure drawn corresponds
to the representation, copmpnly used t represent dextran, ich is a
pol ysacchari de predom naEIT'?;; I%:/ngrarf)%rs%/aﬁ)%?'%’?ﬂr%ﬂp’Iainrﬁ|< éaé'gf(%mlﬁ kYl Q€ osi de
units, which is the repriddesOzertan aeropt ention@bxsubatitubédshy omngrmeesCy( 1, 3)
| i nkages at approxi mat elyy cS%yngi@eper al , which are deliberately not
represented but which_ ar €y gf cour se, ia_gﬁud d within the scope of the
i nventi on. [ 00037] " TRES E&PHUOBAIPUR FASED HomMhE SEoYReasisting Pethdinnt i s
betwedn 5.8 and 8.5 i s 28wendenisitoodarbemaafunaibnangtoupsy whi ch is insol ubl e
at pH 7 and whi ch has. a¢us biidlk Afe@Fbioi 0 et ween 8 and 24 hours or
nore in the standard nodel s of diabetes. ’
» g represents the degree of polymerization as giucoside units, that is to say the
mean number of glucoside units per polysaccharide chain, and 3 < q < 50;
e the free acid functional groups being in the form of salts of alkali metal cations
30 - chosen from the group consisting of Na* and K*'

e when z = 2, the nitrogen atom is in the form of a quaternary ammonium.

[00029] In one embodiment, when p = 1, if Y is a Cy; to Csq group, then q*m = 1,

[00030] In one embodiment, when p = 1, if Y is a C,; to Csq group, then q*m = 0.1.
35



[ 00038] These basal insulins whose isoelectric point is between 5.8 and 8.5
are reconbi nant insulins, the primary structure of which has been nodified
mai nly by introduction of basic amno acids, such as arginine or |ysine.
They are described, for 25exanple, in the foll ow ng patents, patent
applications or publications: W 2003/ 053339, WO 2004/096854, US 5 656 722
and US 6 100 376. [00039] In one enbodiment, the basal insulin whose
isoelectric point is between 5.8 and 8.5 is insulin glargine. [ 00040] In
one errbodiQPé’F’rtl] ntenecesmprsiinentohe -4€ bAdr @POId)ntredicHids suphehst: on conpri se 30100
LUl (i.e., «appy &Xd fB@ﬁc%i Vorﬁpr@n r@aarl%n g’c@ﬁ'\althé eyl AnrMFGelhi‘ng@e%t rec

~point is betmeg g E I n one enbodi nent
conpositions a %Sﬁw#ﬁa FH”FH@’?ﬁW@ 9VGH°%%Hﬂ¥P§% 40 |U Ll of basal insulin
whose isoelectric point is between 5.8 and 8. 5. [00042] 1 n one enbodi nent,

the copPOSIdO3RNSInARAMJMMER, EH&e@J’DB]ﬁm[bW I%QiEQIrlé §6ch2PQ.! U m  of basal
insulin whose |§oelectr "5.8 and 8. 5. 5[ 00043] In one

enbodi ment, ihe cor?pr(?glctaf%’pﬂéor'ﬁ@@cﬂ"&|Cﬁ6’°f‘c?t?rﬁetr?erﬁi’é‘jr1t“?’oFﬁd('F@hB‘?'P% ondsd | U/ nnl
of basal |nsul ith 2 \gheosi de sioik lvecar etbempfohaonas gtoebweend 5. 8 and 8. 5. [00044] In
one enbodi ment x it Rga&ie4Ne to the invention conprise 400
U mM of basal “nsu?“n mh%g%hfggg%ggﬁ?ﬂ%ggglnt is between 5.8 and 8.5.
[00045] In one enbodi ment, the conpositions according to the invention
conpri se [U9938] |yame epfbdsimerit, thes(HiAl-G@RiYe radicee lisetichitisatpoi nt i s bet ween
5.8 ane 8.5..[ORO4G] raHﬂ:apﬂﬁn;ﬁ'EpﬁCHn@Pdanontengm gﬁé Qadg’yAV\%'dQQ{ %eq;v%hg‘?qelaasal

insulin mhose |soeiec r i S between I'tuted
dextran, i.e. &UBS LlcPﬂF%H”'gé(?tar” ??fafé'aFt'q”ﬁbQﬂoPﬂf 3¢ bet ween 0.2 and 5.

15[ 00047] In-oﬂ&aﬁgﬁﬁﬂkmﬁﬂmnmﬁhﬁhsanﬁﬂuhw meight of the basal i nsul i n whose
i soel ectric poigt e Supstitu dex

substit ut ed dex?rgﬁﬁggggMﬁﬁﬂgﬁwgOﬁgqm%°§aE eh- .5 %r Wi T@%%ﬂ§¥dln one
enbodi ment, th& f &tUcesies unievgHan %hertfhéctmghgrounguhmm whose i soel ectric

poi nt 15 s betaeans 5 r&t@de&ltﬁwgtf?orﬁ AR apHRShéiiut ed dextran, i.e. substituted
dextran/ basal %Olngg Ll 3: et ween 0.2 and 3. [00049] In one enbodi nent,
the ratio by weight @019 HEHPREI™WRisul i n whose i soel ectric point is betmeen
5.8 and 8.5 to the substituted dextran, i.e. substituted dextran/basal
insulin, is betmeen 0 5 and 3. [00050] In one enbodi nent, the ratio by
wei ght of sal ullnrﬁh% soel ectric 25point is between 5.8 and
8.5 to th t| toﬂfee QPG hntne; deétra%ﬁfﬁsﬂrf‘ftﬁ? oY rlsAs SHNRE ATPPARRIRI n, i s
bet ween OC*E"%’:FCF”Q hyHopOBhliT rédicatmie oéfdyodiianBnt , the rati o by wei ght of the
basal insulin whose isoelectric poigj is between 5.8 and 8.5 to the
substituted dextran, i.e. spbstitute xtran/ basal insulin, is between 1
and 3. 30[00052] In one e i , oncentration of substituted
dextran is between 1 and 10 m 4] 4] I n one enbodi nent, the
concentration of substituted dexi¥an iR betweén 1 and 60 ng/ni.

20 R Formula III
in which:

* Ris -OH or chosen from the group consisting of the radicals:
o -(f-[A]-COOH),;
o -(g-[B]-k-[D])m, D comprising at least one alkyl chain comprising at

25 least 8 carbon atoms;

* n represents the degree of substitution of the giucoside units by
-f-[A]-COOH and 0.1 < n < 2;

* m represents the degree of substitution of the glucoside units by
-g-[B]-k-[D] and 0 < m < 0.5;

30



[ 00055] In one enbodi nent, the concentration of substituted dextran is
between 1 and 50 ng/m . 5[ 00056] In one enbodinent, the concentration of
substituted dextran is between 1 and 3¢yng/m . [00057] In one enbodi nment,
the concentration of substituted dextran is between 1 and 20 ng/m .

[ 00058] In one enbodi nent, the concentration of substituted dextran is
between 1 10and 10 ng/m . [00059] In one enbodi nent, the concentration of
pol ysaccharide is between 5 and 20 ng/m . [00060] In one enbodi nent, the

concentration of goépresmedrnie digrdesofRiywe@nabionnd gilBodiy Mits, @t@@%é&y
000c2] 1, o et Bl D GRS 0 sl 2o L

additionally conprise a pran I'nsu Sof Gbl e at
pH 7. [ 00088] The term "prandi al |nsul in" is understood to nean a
"rapids or "regul E(F'IfA?@b@ﬁﬁ“ n. [00064] "Rapid" prandial insulins are

i nsul i ns whi ch nust geet t he needs br ought about by the ingestion of '
proteins and car bdhy df &5 'BRAT Mg PR R ,rac{'r?éfoﬁ”é’\?'é'”ﬂofr%t iR e&88Phan 30
m nut es. [ 00G88]s] thecaie -@rbadicatent, "regul ar” prandial i nsul i ns are

chosen from the group;epg %F $h! g% &fsrlgre'uurﬂfé LIQ(aqunQ‘&h%PQrou?]S hos%

Novolin(r) (human insulln tin i Asurl NS are
i nsulins which are JdBE Qf%’@cFOB?StI”@c‘Efr%h?faﬁtSha%@F"Wm‘é‘ﬁ fanp@iopdlodrpirsd i n
order 100 reduce t Hei[B]Ae[DIRp tine. [ 00067] In one enbodi ment

"fast-acting" prandial ulins.,are cho oup consi str ng of
insulin lispro (I—fumaI%og( rf?ear R OHTRSY %Eif’%ﬁt n}e i'd 'é?' %HEPriswngqr?rq
30aspart (Novolog(r)tp.4 a0R068pmENtherreicenBodidiveht , the corrposr tions

according to the 4 n\/c%mg' thd@@@@"a'gﬁ‘l%osr'd@ Jnﬂtr% a f&lQ(QIO]’IL‘VéﬁO 6 throsen Trom
approxi mately 3.6 insultn with a conbination o ra insulin

and basal insulin Uv?fB%@ qUQCF@P%EtﬂgereHEﬁrnFStFrsa%@ma‘E fB”Cé'r?da@rBUDs 15
[ 000693 | n one endbodieimenbgndet &o GOIIPesiidal OfFSa amft@ibﬁblrmomps)k; Rechbgarembion
conprise, in total, tion of r andi al
Conl i noand basal | ol HbgendtuddGtesdt, Shidk & RS ABfnalyB%s 5
[00070] In one enbodh®Edie -Diradicdionpositions according to the i nvention

conprise, 5in total, 200 ' \Wipewg laﬁS-L)kl(l/n()vvlréchcafr1 ﬁoﬂgﬂ'\dgﬁﬁ'a(?r\eégt cﬁ&%ﬂﬂl al

i nsulin and basal i nsul in vvhosg I soel g_ rg\or nt LS between
[00071] In one enbodi nent, tH& '58@06%‘?%'% ctoP dRRfeMs qhReen Fﬁ?@n‘ihieon
conpr?&e, in total, 300 IU rrgrouptonsisingiafi QMNtdndaO @toris, atibeellyaarmpingndi aI

insulin and basal insulin Vmoc%?bdx?p%regﬁ'ﬁr{e fln%tlgﬁall OBS& Vﬁ%{ r5re85uﬂmﬁtl On

10[ 00072] In one enbodi ment, the conpositions accor: e 1 nve
conprise, in total, 400 IU &P anRmine qcigi @w'aéco@elnbuqrwrn@mr@fmgmcamm al

|[883|7|3]n ?nd basalnbr gsul in \Ahomydtﬁp@{ee@wdl éndpl BF diaﬁ'nrth‘i‘tw\@é?ﬁg 8iifet 8.5.

n one enbodi ment, sitions t ion
conprise, in total, 500 " Wi Cg/rpﬁ) nsﬂ qmu%ar%g]gy ﬁBT %%1 (ngf °€¥ éPaI
i nsul #n and basal insulin 15w0s atoowsl eptienaly pobstituied thebmeen ntor€ Gand 8. 5.
[00074] In one enbodi ment, thg &@'ﬂ%@@rédp@nﬁ ﬁ?%ﬂﬂd'aﬂﬂn&%n&rh&ro?&\fﬁ@e on

conprise, in total, 600IU/n1 of insulin wth a conbination o randi al
insulin and basal insulin whd&¥MtHaIRPONESHRG efrestes, B@idpend ‘E?"@arﬁ?fﬂ 8. 5.
[00075] In one enbodi ment, t hencmnplogiotipgns according to the invention

conprise, 20 nft L biz'gg |de\4m:a|%f— dlffé?éﬂtl n with a conbination of prandi al
i nsul rz’on and bas i nsu

» the free acid functional groups being in the form of salts of alkali metal cations
chosen from the group consisting of Na* and K*;
e and,whenp =1,if Yis a Cgto Cys alkyl, then g*m = 2, if Y is a C;5 alkyl, then
g*m = 2; and if Y is a C to Cyg alkyl, then g*m = 1;
e and, when p 2 2,ifYisa Cgto Cy; alkyl, then q*m > 2 and, if Y is a Cy, to Cis
35 alkyl, then g*m = 0.3. '



whose isoelectric point is between 5.8 and 8.5. [00076] In one enbodi nent,
the conpositions according to the invention conprise; in total, 800 U rn
of insulin with a conbination of prandial insulin and basal insulin whose
i soelectric point is between 5.8 and 8.5. 25 [00077] The proportions

bet ween the basal insulin whose isoelectric point is between 5.8 and 8.5

and the py i r ect tothetotal
- amount - of LoReb it e SRR B s PO RERY B Gaetr b BB Fas oo,

70/ 30, SOFRIISHRIUVLIEPhPBic r?%%""'?éﬁ?ﬁj%!?q'@ﬁ‘é as described above from 40 to
800 U mM . However, 30any other proportion can be produced. [00078] For a
formul ati on conpri si ng 100 insulin, the proportions between
t he basal insulin whose is [ etween 5.8 and 8.5 and the
prandi al insulin are, for ex A n\lUnD; 25/75, 30/70, 40/60, 50/50,
60/ 40, 70/30, 80/20 or 90/ 1. ver ,Rany ot her proportion can be
produced. 16 [00079] In one e di ment, the conposition according to the
invention additionally conprises a GLP-1, a G.PomypdYogue or a GLP-1
derivative. [08080dh:ln one enbodi nent, the G.P-1 anal ogues or derivatives
are chopsen fromt exen. tlde tta(r) devel oped
by El F’Ou 1y &mCOFb% gkaHrp?h%Qé}?EBé?h{Q %u u?olntsz'a'gg °f 5@‘%/ t@%de or Vict oza(r)
~devel oped by Nove Noffc[lAsh@OQﬂ)mI i Xi senatl de or Lyxum a(r) devel oped by

Sanofi, their ana OGUPEIOr [P} YRbdewiRNE: gl | bn@RANITRAEH fiBHLNg ot
acceptabl e salts. ? g%% L n one enbodi ment, the GLP-1 anal ogue of
derivative i s exenatid ?rbﬁg)@lt?rﬁf'r) its anal ogues or derivatives and

t hei r phar maceut icagprysents et alebeeesafl sghstifilBiof06F8Re hydroxg @rbedicaendl, t he
G.P- 1 anal ogue or i a( i ts anal ogues or
derivatives and t S’@ﬂs B@V}ﬁgggﬁkﬂl Hf:({arlag\gicld%gg%n?a%rfde&tsla J%{ 00083] In one
enbodi nent, thé CQIF’eRreéﬁ'&F dheelegreed et FM'FWF@W of thexh\sibn&tll-d@“l dunctignaini a(r) ,

its anal ogues or gjemps\mzugvm Ka[TSH ﬁelﬂ@ldcoﬂb@uﬁacma@ Qa,-l—,lgo@ccept abl e salts.
is used with

[00084] The term under st ood i

reference 15 to qa'aeg ?ﬁ%gh%rde pr% Pglywerléatt?gp?% Qr]\écoékdea{"“ﬁﬁoﬁhéFﬁtPﬁaV\hl ch
one or nore constthe mv naimbgo of gludogidss unltseser ipalysadohende epdirgcaed Dy ot her

am nopsaci d resi dugs and/or from which one or nore constituent am no acid
resi dues have been @gl gted and/or to which one or nore constituent am no
aci d residues Rav& Be&PPleied. The percent age of honol ogy accepted for the
present ~definitien eA- &naalraapgutebrascEd%ada] QOMBA3ing Front e 1 "desibyat i ve"

i s understood to m%&mé"’@ﬁ@#& Asra%c%p with reference to a peptide or
protein, a peptide or n or an-anal ogue chem cally nodified by a

substituent whicle i §e'ﬁ6tbopﬁ@b§91@ dlyroside unisfusr erfarctioapt grdep Grchgeeotfedrm or

anal ogue, that is tens§dkp BodRingd® etier FedBirQinai ArbMM £8 rliRBoRR SR JZESQO" fied by
creation of coyal ?ni ngﬁ in order to introduce substituents. 25{00086]

I n one enbodi nént lﬂ Bentration of GLP-1, of GLP-1 anal ogue or of
GLP-1 derivative d s-Bi iskilimear pabigectiedo @t Gabtldivaleds) ragiéaricompA9RP7bml 1 one

O T CaconeFRL R AL, B AR GoLhs anal ogues of derivalives
and their pharmaceutlcal accep l'e salts 1s within a range fromO0.05 to

0.5 ng/m . 30[ 00088PENA baﬂ%ede’f?o%@i%ﬂ@e upif aiacd frnskenatarep @ichosenddnut i de,

its asal ogues or dethe/@buwe@'ls@éﬁﬂgtdﬂ@tﬁer %@ér%@%%aﬁ?dté YurRG&eRbARS; salts is
within a range fron}Dem e enbodj nent, the

concentration of %ixXrsena Pg%ﬁg’ Pr® ?H&Foﬂﬁé@s UgFt ‘H@rig(%ilpl Ki el Cagegn (R8N r

phar maceuti cal | y acteptrabb eonsidting of estairt dmideaand anganiate furktiodal tgeoupsl g/ m .

17 [00090] In one ephodidEiNfagidane conmpositions according to the invention

are produced by m xing conrercial solutions of basal insulin whose

i soel ectric point is betwetn 5N ahaXg/ BaivdicBonirbeEpaan blasst divalest GLP- 1,

?f Ad3pe- /1 anal ogu/e or of : G.P1 rétﬁtal\/c@t'np‘v‘lelngl’frd’rﬁtll tbslb)étdfﬁi H%ewlft'&}h Rhé I agge
rom 10/90 to 90/10. 5 [0009 n nt, tlon accordi ng

to the invention conprises a]g]'c]%lq o %grég ’b'g‘s%af' |ﬁt§msl ﬂg‘g AR YRNY dose

of GLP-1, G.P-1 anal ogue or Gemoxvlderlaf@wevfelnctlonal groups and/or resulting

from an amino acid, a dialcohol, a diamine or a mono- or

polyethylene glycol mono- or

AMENDED PAGE (Rule 91)



[ 00092] In one enbodi nent, the conpositions according to the invention
conprise 10500 U m of basal insulin whose isoelectric point is between
5.8 and 8.5 and from0.05 to 0,5 ng/n0f exenatide. [00093] In one

enbodi ment, the conpositions according to the invention conprise 500 Ill/m
of basal insulin whose isoelectric point is between 5.8 and 8.5 and from 1
to 10 ng/ M of liraglutide.did&ir@)008ding a limeer erbyatic rEyt grdubeas @MIRSYIL | ONS
according to the invention _cogpri 0 of. b insulin ose

i soelectric point is bet vveeoﬁ gPBEnjﬁagg@ glfgélgt? r%om %ﬁgin t%g 5 oﬁéﬁfgﬁ'yof

|i xi senati de. [ 00095] | FUBTEUEHIBYAINR@RIMOre e te Saplei 9crs paz doandi/ng t o
the invention conprise 100 aWihétioahl Ho6Rkhdsas Wdrmth 88, bSRRLAGLF k&ePOI Nt i S
between 5.8 and 8.5 and fr%nn nggS %o 0. qg/n1lof exenat i de. [ 00096] In
one enbodi ment, the conpositlons act ?HWﬁg”? 'PASPYRAeNt i on conprise 100

| U of basal fighand k heinhddanticaloelditerentc point is between 5.8 and 8.5 and
from1 to 10, mehdHreficid FErREbNIIHSLPs b_ei@nggg}qrhnof%gﬁagfr%ﬁﬁﬁlmm%ﬁ C%tli(;%%

conposi tions according to the invention conprise asa

i nsul i n whose Fg%ﬁpéE$?Pﬁa%BP%F“F§“B%P%ﬂéna@45 and 8.5 and from0.05 to 0.5
ng/ m of 1ix4sendtwde. p FONGO8]s d 0; m4errdypdhém?*ng 3 b,leif _&ogrp:a;_gg élmﬂaﬁen

accorg¢d ng to the.,inye - r Q sal insulin whose
isoelg%tric po?n?'Tg’Eéﬁagg%%ggéhgﬁﬁgﬁggH%%gqfTd%?o.05 a 0.5 mg/ M of
exenati de. 30[ 60BN h2ohdl ¥ipadr kiRt 2lkyhéheroaPosi Riaodsif Xdeerdi tgCiso t he
i'nvention conpeikge t¥h d4h 3l g.of basal insulin whose isoelectric point is
between 5.8 and 8.5 and from1 to 10 ng/nl of l|iraglutide. [ 000100] In
one enbodi nent, the conpositions according to the invention conprise 40

"M m of basal insulin whose isoelectric point is between 5.8 and 8.5 and
fromO0.05 35h 0.5 ng/m of |ixisenatide. 18 [000101] In one enbodi nent,

t he conpoKI00BehsThactBictiragirewn tcherespondnittd dhe ceprpsersaticd0Cnhvhomy wskd asal

i nsul in BedehtS ARk®&E, T WhidACIdNG bSIyBRIMERR 5 ﬁp 0 to 0.5
ng/ m of V\:;@enat' de. 400'0102 Ipn Y%%g emog{%ﬁ?%rﬁﬁecgﬁ 7 géi tgt: 8#5&

accor di ng '%9?511betlwﬁ9'éﬁf CBﬂd‘Eé‘ﬁi’}?'i WRich 3% Ehe (§pRgseptatipn edPpieds BexiemAlse e

i soel ect r éanpsent(1,3} libkdgesen dppbxandtel. Soangeheem dhitio atd damperdte9fnot
liragluti %resk&gg%ggla/hicﬁﬁfgﬁ%fgggggl iﬁfmaed JiSn %I\?\ggész)életo“ ans,acearding to the

i nvention conprise 200 sal rnsulin i'soelectric point is
bet ween 5[d0ard The e tbhdad hddiREwhesDis5elBRHBIpof: ik inshagRat Bdf %—g ith)OOlPl“]
itionally

I n ong, enbodi nen t he conpositions according to the invention al

conprlfose %?G%Es %%ﬂ[ fesmsgn 8" rérrgst‘r'ﬁ%mht'c&t? Hﬁog‘f’fjeo%tt RE&Rng vihigh Befod dgmtiop§0105]

I n one endddhwEhetween€ andrddwiurs onwomciodhelsragdard rhdueld ofvitatisten addi tional |y
conprise zinc salts at a concentration of between 50 and 4000 pM

15[ 000106{00PA8lori&etsBaRA! BFHIINS (Whose JrpRiadtiis @RSt de dskweang5iBoanted.b rarent i on
a-ﬁlﬂdi Eioggiﬂelcymmamr inS@ing] MiSe Hahiasy ﬁtru@tuﬁé)eﬁmﬁdhahé@[aeé}f g%tfié@emaﬁ@ﬁ_b?nd 3000
p ; . I.nent., the conposltions according to the | nvention
beidi {1 onalFyicBaf oF oBIBRANAE Bhips U 22 EBAB ORI AV TG eV 56F HESHUB A 1000
pM 25 exapin1018] the ofrdlowifisodpakents, trAstentonampdicationns @rccpuldicagortso t he

| nvent i onwadzbioja33 WwBwoaRIdsess A1S 6581703 Ak LB £9HE8HE ation of between
20 and 600 pM [000109] In one enbodi ment, the conpositions according to

t he i nvenittiooBdSladdiohe @nlobiynareniki B€alZihsllinSaldse istelc@trtORRNE batweRA 08

bet ween 59, 20d ;R0 Im%ggpllO] I n one enbodi nent, the conpositions
according to the inventiron conprise 25 buffers chosen fromthe group

consi st i Nooko]l Th ne Gk B rBENtARIk B&ﬁﬁ&ht%n%c@&rdgﬁ%%kriﬁ@éngigg c%-.pﬁﬁwee” 0

and 100 nﬂw H_ﬁr?f er abl ﬁ@betv\een 0 and 50 or between 15 | 50 v

[ 000171] BT dhiroaPrReximately 3. snefBYl f Basal inselin eNhRge isoelerEcineidrisi on
addi t i onapdtyeaobprangd.pr eser vati ves. 30[ 000112] I n one enbodi nent, the
preservatives are chosen fromthe group consisting




of mcresol and phenol, alone or as a mixture. 19 [000114] In one

- enbodi nent, the concentration of the preservatives is bet ween 10 and 40 nM

[000115] The conpositions according tojthe invention can additionally

conprise additives, such as tonicity agents, such as glycerol, NaCl,

~manni tol and glycine. 5 [000116] The conpositions accoadl ng t'ot}]ht6h

i nvention iti0 [ ] flves in accordance W ne

phar mcop%@?géfqgu%% g@%ﬁ?&ﬁ%&%? §m%8 %{r'_s']]esxa%rde?n%g? 9}%”‘55‘9%‘?” CCMPEE0117]

The conpo$? {1/ f heeddinsuliy whese ireel¢qiieneinbls betweeadB ehos.l y conprise al |

t he 10excjpi 5 i n acc ré:lance Wi th the _$har macopoei as which are conpatible

with the t”ﬁ’é’ggf ?FE ?Jkeeﬁ“a? IMRBY L8R CBMPPSIt Pmaccgrdings &0 theypwent&in someise

enbodi men2Q0 BY/B §f badal Insdlin WHRTddk)ectrt oot ie mbtvtkientns and8%.5 n 5 1.5. -

15[ 000120] In one enbodinent, 0.9 5 n 5 1.2. [000121] In one enbodi nent,

0. 01 5 m B0943] Ipous1evpodimentdhe epoapsitens, agoaingtartie: Bivantigr0GDM28k | n one

enbodi Menseo /B3 obb#Babirduit wREHARIZH c ddint08BeayHAd 18R 8.50- 05 5 m 5 0. 2.

[000125] In one enbodinent, 3 5 q 5 50. [000126] In one enbodiment, 3 5 qg 5

40. [0001PP44h Ionmeeerbbatiiment, ,thd cbmpoStide. akbfdNIP e Invettid esrhgbienent, 3

5 g 5 20.40dR)A23H bddal Qﬁﬁlirﬁ‘m&@'igﬂg trfcspéntq}%%eths‘ep 20ahPPQL30] In one
(f-TA-COOH) n radi osen

enbodi ment, the -(f-[ dical s cho: romthe group consisting
of the fojdoowsNgnseRUENB&Emeft, Eﬁéllc&ﬂpé%@or’{(ﬁé’é&b%ggtovgr{é ﬁqPQM?dnC Os%rfrfglljrom

5[ 000]131] n odiment . the -(g- - K- , , fradical 1S (

t he g%ogupsé:dgln fngtoﬁr;\ragsao gﬁH’eW?%ﬁel'ﬁﬁfe%H[cs%odrﬂfé%%@feeﬁ,5'5f<a'éq1€|-_5D havi ng t he
meani ngs gi ven above: kDkD [000132] In one enbodinment, D is such that the X
radical is an at |east divalent radical resulting froman am no acid.

10[ 000133]oobaecne orsRaticaRRN:, theirstiSBE Weldhtbr ﬁﬂé%agalfiﬁéﬂnﬁ%&hohé <38l efric| east

di val ent ical. res i_ng froman am.no acid chosen fromthe group
consi st n‘éﬁﬁ '%F%e.?ﬂ‘eg,-g F@g@r%%? thﬁﬁéﬁi}l%ﬁ%ﬁf%&’?”d VRsisHBSHItHEd) deEPRP2S3l ani ne,
val i ne, ai§pdin iscoefween @AcknglSut am ¢ aci d. [ 000134] The radicals

resulting fromamno acids can be either |aevorotatory or 15dextrorotatory.
[ 000155] 19908 1B BB GMASAIMeN the ratinby weight phidieyeasaldiedin wheseisoglectrigast
di val ent pailiis dktwees H. 8 iang 83 @tha sObRRuteardarerbi &t d1)6LBRR L@ YHeRbran/basal

insulin, is between 0.2 and 4.

[00048] In one embodiment, the ratio by weight of the basal insulin whose isoelectric
point is between 5.8 and 8.5 to the su_bstituted dextran, i.e. substituted dextran/basal
20 insulin, is between 0.2 and 3.

[00049] In one embodiment, the ratio by weight of the basal insulin whose isoelectric
point is between 5.8 and 8.5 to the substituted dextran, i.e. substituted dextran/basal
insulin, is between 0.5 and 3.

[00050] In one embodiment, the ratio by weight of the basal insulin whose isoelectric
25  point is between 5.8 and 8.5 to the substituted dextran, i.e. substituted dextran/basal
insulin, is between 0.8 and 3.

[00051] In one embodiment, the ratio by weight of the basal insulin whose isoelectric

point is between 5.8 and 8.5 to the substituted dextran, i.e. substituted dextran/basal
insulin, is between 1 and 3.

30 [00052] In one embodiment, the concentration of substituted dextran is between 1
and 100 mg/ml.

[00053] In one embodiment, the concentration of substituted dextran is between 1
and 80 mg/ml.



[000136] In one enbodinent, Dis such that the X radical is an at | east
divalent radical resulting fromethylene glycol. 20[000137] In one

enbodi nent, D is such that the X radicgf is an at |east dival ent radical
resulting froma polyethylene glycol chosen from-the group consisting of
di et hyl ene glycol and triethylene glycol. [000138] In one enbodinment, Dis

wono- o 5‘?“24?‘#%&@'??2@3%@81%”3%‘”%LC?%{%B%S@'@EF?ﬂh@%ﬁﬁ%ﬁ@ P

that the ?(”ﬁ‘ Bln?ﬂﬂ“ is an at ‘| east divalent radical resulting froma nono-

or pol yet ne c sen fromthe_group consisting

et hanol aﬁd"%g g‘[%@ﬂ QWE%WEB QPR T RHOR Pfg F‘étﬁ‘é d@FEF%’bI'S a?ﬁwﬁén 1

[ 000140] Pknd 8Benggmibodi nent, D is such that the X radical is an at | east

di val ent ‘radi cal resulting froma nono- or polyethylene glycol diamne. 21
[000142] [9P05RE Enersdemeedimers, the sar¢entratien oheubstitedd claktras imbetakeh gast

di val ent eadlBoahg/fesul ting froma nmono- or pol yethyl ene glycol diam ne
chosen fromthe group consisting of diethylene glycol diamne and

triethyl efRO037Yclol omti embeiment, the [cOO@&h&3tion of eutestieutbo diexiar js betiveesuch t hat
the Y grodRd b6 ndypmit! Kyl group resulting 5from a hydrophobic al cohol.

[000144] In one enbodinent, Dis such that the Y group is an alkyl group
resul ti ng[doossi alnho(rdar oﬂb@hm@ntaltﬁ@hehcee\h@ﬁ&m of E@BtlIed G EOp&ivath A9 Of
octang) (gapiyl,pksohol), 3, 7-dinethyloct an 1- 01, decanol (decyl al cohol),
dodecanol r?tf)auryqa al cohol), tetradecanol (myristyl al cohoI ) and hexadecanol

(cetyl al gspgb) - inlHOBABGRIneht) tﬂ@%oﬁé@h@r‘ghﬁﬁ% PO sé | tt%g\}« rhg ahgd" OupP
is an alkgbn%r[ogp resulting from a hydrophobi ¢ 51 n-one
enbodi nen such that the Y group is an al kyI group resulting froma

hydr ophob chosen f omt ou nsi canoi c acid,
dodecanoi L&gg%dln S8 ecé?? i 8” %’Haﬁ g g?ﬁc%ar . befﬁf%fbélai‘?] I n
one enbodil‘Prﬁ”r&/WD is such that t_he Y group is a group resulting froma
sterol Po%l In one enbodinent, Dis such that the Y group is a group
resul H’ ngq 8% a sterol chosen fromthe group consi sting of chol esterol and
its derivatives. [ 000149] In one enbodinment, Dis such that the Y
group is a group resulting froma 20tocopherol. [000150] In one enbodinent,

D is suchiddegd) tfneon¥ egﬁlﬂ)‘dlnnér% aﬁeg{oﬂ%sﬁlgﬁ{gééo%ni foomeQnGe%BBR g%i?hnall}y

derivative chosen fromithe racemat

at ocopher gimprise a[@'@@‘i‘é'l']‘s'-f"ﬁ Breadighipsdinsene solpblest 8ih t hat the X radi cal
results f Y V- i n P.. 0 results fromoctanol and the
functi onaf grg Fesrm f%%‘{'aér'“ﬂﬂwct?gﬁ‘& Fregrogul®. MeBBPLSPPIq" o rggular”
enbod?®reninsulD. i s such that the X radical results fromglycine, p =1, the Y
group. res Its from dodecanol and the functional group / is an ester

funct i onalP99P8Lip RaBE] GO InsUNNS REe diflies WBiFh, MBSt meefule PeRss hrawghk

radi cal raisuittby the arrgegﬂlgrcomptelms%nh cdrbshyfr@eouiines wdas thepRaEKAs@canol
and the f I is an ester functional group. 22 [000154] In
one enbodﬁgtga%tt%%wgﬁ g%h that the X radical results from phenylal anine, p

=1, the fﬁo@GQPQnr&%UérhﬁoJI#]@m o RV pAMdid sufisngld mgn o Phd ?II‘O% an

ester %UI’IC'[I 0 I n one enpodi nent , i'S such

r adi C%\ rgogﬁ‘spgg PE%WBIH}E”SPLQ]@M n) and Novolin® (human lnsulln)

[00066] "Fast-acting" ‘prandial insulins are insulins  which are obtained by
recombination and which are modified in order to reduce their action time.

the X

[00067] In one embodiment, "fast-acting" prandial insulins are chosen from the
group consisting of insulin lispro (Humaiog®), insulin glulisine (Apidra®) and insulin
30  aspart (NovolLog®).

[00068] In one embodiment, the compositions according to the invention comprise,
in total, 100 IU/ml (i.e., approximately 3.6 mg/ml) of insulin with a combination of
prandial insulin and basal insulin whose isoelectric point is between 5.8 and 8.5.



5p = 1, the Y group results from 3, 7-di net hyl oct an-1-ol and the functional
group / is an ester functional group. [000156] In one enbodinent, Dis such
that the X radical results fromaspartig acid, p = 2, the Y groups result
fromoctanol and the functional groups / are ester functional groups.

10[ 000157] In one enbodiment, Dis such that the X radical results from
aspartic 1P : from decan t he functional
gr oups / g(‘r}\dedégstlé\rorfe exlhggd%eﬁ{ C{Hg%oﬁw%gmgrtsoiﬁﬁ E&&n'é"%rﬁ%o‘?ﬁﬁ’ﬁkse Dis
such t hat It HEalx 4004/ @hof insylin tvéthffﬁéﬁﬁnés]gam ot paandi| ipsutin Zndt esalYinguloups
resul t framosodesenat paRdistlevédis bizpaal 5.groups / are ester 15functional
groups. [000159] In one enbodinent, Dis such that the X radical results
from et hy[@I@1 aini ores, embediiviegr, dtip compusitiens§ scordiadRCcER0hGeritioh toripdisé he
functionaly gQUBob 14)fmBsF ﬂéﬂ:ﬂew.ftﬁ“acﬁh%ﬂ?alth o?"bpandfual |L9u 916 ]l?agﬁl |n§®é1| yeol

enbodi rrent " Dis such t T ot d
anine, p Yhgse Fﬂ%eW'@Pwnb'SrbégvquSS BrBh8eddecanoi ¢ aci d and the functi onal

oroue ! oy e=cind IGCLATAL e P BonyieRe by Saiy RSN GosPse ne Y

cal "res
group resiil t2lf Beinldseledfdnsilio with d e@mbinatien fofimcaridiat dhsujn eing Hasaisinaminan de

funct i onalvhgseidbeliectd PEIRLE Akt dbn0NE agfRR0gi nent, D is such that the X
radical results fromtriethylene glycol diamne, p =1, the Y group results

from hexafEogadi n erel embodimehe tﬁell’ct(smb@sﬂt%nsgic@blr@n{g toStraNnddAtidR bHpFit:,onal
group. il &leﬁéé iu/?m%‘%q/ﬁﬂﬁoﬂ&rﬂgnct blnatl n Ne ik nc{qgé?s&l Blangr{%g%lcglsun%esm ts

from | eucl ne, resu rom-c

functi ona}"’h@?eo'ﬁ%e'?cm%pcﬂﬂt 'éé’?@’l’eelnuﬁﬁétaﬂﬁ)ﬁaﬁ 30group. [000164] In one
enbodi msn[j 023 s, such t %{ X results fromethylenediamne, p =1, the Y
group resH{4 rISn?”c?h?Wté IERy A% GOPRARSIHNSACRHNG tgr HePnyertien £omariBanat e
functi onaln taupo0 IZ3nI[FOALED] wittn a aomberstodiohprindidl Mesulin laadinz841 ihsuian at

| east gl vahens skadkicbartic bkhdid 5 9y @, am no acid chosen from the gr oup

consi sting of glycine, [eucine, al"ani ne, |ysine, isoleucine, alanine,
val i ne, spydome] HnMrQOélhﬁtﬁj,lmélﬁﬂ?Qﬁé t@m@@dlﬂﬁor@,r&c%%aﬂanﬂhﬁ iRFdrion 5:[)9199;(.56] The
radi cal s fetgoﬁf'éltb Sﬂffgmfé}rr‘n no aa}s e either |aevorotatory

dext r or ot at ory’ ?(8(5 A 8 Prtf88‘i fPé' 1PN Ofﬁéar@arlé%ﬁ“li'&la”psbaéﬂ 'a%U'W‘east

di val ent whesecispeleqsdaupaintig betveren.8rend8.5%r pol yet hyl ene gl ycol ami ne.

[ 000168] {n opne enbodi nent, the E radical is an at |east divalent radical
resul ting WFbrﬁ”aOWOdﬂPe%lt%FWP%?ﬁ?rﬁl%Fé@ﬂ'r@nﬁoﬁéeohwéﬂn fcempTisdae gr oup
consi 21 i ng wkal e7O@NYESf nesulidivatthy lcomeirativie oF praHdRe i bhi $abM!igafng! ycol
ani ne. [Ogggﬁ%%oell r%qgmmggtwrr%n 5,8 h F%r adical is an at |east divalent

radi cal resultrn rom a nono- or yl ene glycol diam ne.

[000170] {owo9bE Iﬂrﬂ?@dénﬁ'mlimeﬁth%ézc 0005‘&4;&1 'a%cé}am ttoﬂtﬁ@éﬁveﬂ‘: gr‘?lc?ﬂtgr [adi cal

resultlng 1§£|og¢ il é’H Q i am ne. E'radi cal
is an at e &Y L/EHOf fagig AYith %§8’|“PI”|§B°H‘ PBﬁfa&‘d%H&“"%@”%@I&%t'W“@ne
gl ycol diwhesedsadartrarpdimtosbetneegrsotipna8rssi sting of di et hyl ene gl ycol
di annpgne and triethyl ene glycol diam ne. [ 000172] In one enbodi nent,
the F group is an al kyl group resulting froma 20hydrophobi c al cohol .
[ 000173] doréoz? ﬁﬁbodl ment, the F group is a group resulting froma
hydr ophobi L JRsIProRpsits BtyRs HiE tgause'uBSL&lari% ase jispglestriccRadiEdaReiveeh aur vl
al cohol ) , 5 BetndaiBeante graydiaisinylinakorasie)l aap@drdexadanen@kpdtes e @trohol ) .

amount of insulin, are, for example, 25/75, 30/70, 40/60, 50/50, 60/40, 70/30, 80/20

and 90/10 for the formulations as described above from 40 to 800 IU/ml. However,

30 any other proportion can be produced.

[00078] For a formulation comprising 100 IU/ml as total insulin, the proportions
between the basal insulin whose isoelectric point is between 5.8 and 8.5 and the
prandial insulin are, for example, in IU/mi, 25/75, 30/70, 40/60, 50/50, 60/40, 70/30,
80/20 or 90/10. However, any other proportion can be produced.

35



[000174] In one enbodinent, the F group is a group resulting froma

hydr ophobi ¢ 25aci d. [000175] In one enbodi ment, the F group is a group
resulting froma hydrophobic acid chosgn fromthe group consisting of
dodecanoi ¢ acid, tetradecanoic acid and hexadecanoic acid. [000176] In one
enbodi ment, the F group is a group resulting fron1a sterol. 30[000177] In

one enboiamaly el EOURCRS B MRS & A S B kB

the group con5|st| its atl ves one
enbodi menfoMRES B ‘?j-%ohp’i BLP-a a@?'@&?ﬁ P"e%@il—hlr@r*lvﬁ'@vﬁ a tocopherol . | 000179] I n

nmbodj the F grou oup resulting froma tocopherol
dor i vat | vISODRBL Jh e Rl e o it fe L BrER ss e veiive e Ehasg o W
a-t ocophegmkp copsistif00 E86jatide omByertdSodeveiobed thiyeElE Liig i aad aﬁ@wwhsm from
et hyl enedpryirageuticals, I:I'PaPQltlbé oft W&ﬁﬂa@bgofneng§ 'ABOSI'A{o% %%reﬁ?gfi Geordr oup

results from estero I n one nis

such t hat %“Fﬁ%h@evw r%Ydl 5%1’I‘°f'an(§h5f”' i dNAgussheqr fQﬁﬁ'(Y@i"tﬁ’q"ala r othsir

- (- [ B] - kptidDfrpnedtsalbuadteptiatle syits.s an et her functional group, B is the -CHz2-
radical, k is an am de functional group and D is such that X results from

gl yci ne, [00081 hinegnerenfhpdirnesndhe ilfub amatbgver ss detigativeoin exdratiod ;orl00 ¢ =

38, n OByeter®dl itsamalOguds dr QeAVEREs bRd BRg: [ﬂ@?ﬁﬁgtéml@&lly accéétaﬁl@‘]saﬁm_b nis

such that Ais the -CH2- radical and f is an ether functional group;
- (g- [ B} - KEQODB2IM Ins orsel imtodmberd, ithe aGLPet heealdgud Cari aemat@éwpuraaut.aet&e - CH2-

15 radi Ca{/lctoléad’ ﬁts%aﬁ%hggoj MR/%W&%dQF%P@h%C t'lc%llSUC e#ab?tsﬁﬁsr esults

from gl ycine, I's an ester func nal grou 5 from

hexadecanmoosm IR ar% eﬁlbodﬂneQit 28 B 10aﬂaloé@@ﬂ%%hvétrbeo&en%%%ﬂh 200

-(f-[A adical and f 1s an et

CH2
funct i onaﬁyxﬁg”dﬁjp Its a”?'ﬁgfﬁ OFKJTBTSYﬁslaEd§ﬁ%ﬁp*ﬂ?fﬁt“§“tic§”\éﬁcc§?‘ﬁ8¥e %ai}gctl onal i
n a Dis suc
?Lgtjpx rBeSOEI téi']ef-rrh%grbm egﬁjﬁlg 1 '4(Uhdser&8°€% ﬂ'%anuaﬁg%st'%rus unt:{ |r8r$5?nc§roup
and Y% estl & PEPHEPRERP |a peat@ srsa RYOtein i) WAiEH one=oi0bre [COTRLESEAE | n one

enbodi menémino-ddd fdldue®PHyve Hesn S’dﬁlbcédhai' ofhdrSarhing a'cg'gésdu%g'a‘ﬁa}oraf?&mf is an

h f IS an et her
?Lng'[l oﬁn%'gﬁ)gﬁé 09@ eoc?'ﬁgpue&ggm[ in'dcaqswuﬁs gveaPieeé"rﬁ%e‘f gﬂq,/f’f Eh4Pichr oup
and D is Qfchr fMeag cnstiduentt yminp aavidoresitiieal rene rieen padded., Tiie ipsrcantagstasr
functi Onalhorﬂcb’I@(_!)fl/pac%QﬂeE(f(SrQﬁH|p¥§5ef’1tr %ﬁnﬁ%ad?(%ln;ana%gﬁe 19500, = 1.0 and m = 0. 2.

20 [00085] The term "derivative" is understood to mean, when it is used with reference
to a peptide or protein, a peptide or a protein or an analogue chemically modified by a
substituent which is not present in the reference peptide or protein or analogue, that
is to stay a peptide or a protein which has been modified by crea'tion of covalent
bonds, in order to introduce substituents.

25 [00086] In one embodiment, the concentration of GLP-1, of GLP-1 analogue or of
GLP-1 derivative is within a range from 0.01 to 10 mg/ml.

[00087] In one embodiment, the concentration of exenatide, its anaiogues or

derivatives and their pharmaceutically acceptable salts is within a range from 0.05 to
0.5 mg/ml.

30 [00088] In one embodiment, the concentration of liragiutide, its analogues or

derivatives and their pharmaceutically acceptable salts is within a range from 1 to
10 mg/ml.

[00089] In one embodiment, the concentration of lixisenatide, its analogues or
derivatives and their pharmaceutically acceptable salts is within a range from 0.01 to
35 1 mg/ml.



25 [000185] In one enbodinment: -(f-[A]-COOH)n is such that Ais the -CH2-
radical and f is an ether functional group; -(g-[B]-k-[D)mis such that g
is an ether functional group, Bis the;zCH2- 5 radical, k is an anide
functional group and D is such that X results from phenylalanine, p =1, |
IS an ester functional group and Y results from3,7- d nmethylocta n-1-ol ;

q = 38, L O@)OPII‘?\n@nEn e'lﬂbédlmgrq)cooflwém:orjng #i]%segp&% Hgntto tl‘?eo%ve(nfn'oL lare

is such t - radi cal an functi ona
-(g-[B] - kPr[Oéfﬁ% Py miyieg qoupergial solgionst pebasel insulin vdiose igipctr p@ntt t$e " CHe-
radi cal , betiveem5.8andi8. 5fandcdomemnsatialgsoditbng R GDP41$ osGCh 1tdhdloge bESHELS from

sPar L1, MobfhsRegn s /RS Sl ENAZRBL BUQUOS o918 1 Tesul, From
-(f-1A- COO—I)n is such that Ais the -CH2- radical and f is an ether
functional group; 20c -(g-[B]-k-[Dl)nn is such that g is an ether

funct i onal00geolpn ddei sntiddemerEHehe dontiositlon aléccbr&m@&o&ﬁé d@eﬁtﬁkﬂp&dnﬁm@es group
and Dis h a S ar are es

funct i onaﬁwgr Sﬁﬂs[’%ﬁéga@ Hée&s'ﬁl% c?r om Qegélér?of’?e"g L %'BD £ a”alof.“65°r hb‘g h =

0. 05. 25[@%’0’?88? In one embodinent: -(f-[A]- COO—i)n is [Stéi:hkt F%E)A is theh
- CH2- d d i n_et her functignal rou -(g - mis suc
t hat ra fog?ﬁbéfﬁgroqeuﬁ"eﬁ PMEPL §ho GpTPESIHIANS !g%?dinaamtlonkcqrgpr&ﬁ ani de
f unct ilQ)naSOCgild)’tmpj ainehsBl insulguwhodehiabeléctrie polrt 9s fbém‘éeaosa.smﬁts § @l flomp =

| are estghshyacd henal ofEx@HAReand Y result fromdodecanol; q =19, n =
1.05 and m = 0. 05. 00018951I I’ one enbodi nent :

-(f-[A] - Qo0hE] i18 M%bétﬁhev& itBe tb@posiiBns 5@9!‘0@@ tAME fvistidANcdhiee

35functio D)mis su i s an ether functional
group, B ?@d l%éanb&gfal c'i‘n' aWhosé Joéleﬁtr‘i'ca?ﬁ'%és%ﬁﬁﬁeﬁosnﬁlanﬁrsoﬁﬁngﬁ@"b_ i s such
t hat X r e®ulG mafmbefliraButidehy| enedi amine, p = 1, I is an am de functional
group_and Y results from dodecanoi ¢ aci d; = n =10 and m= 0.1.

[000180] [9903#k lari5asmetimenty the FQT‘RTS"@M-BQ“FOT%”QSER:FPQ ingentivni epnpyise
- CH2- CH2- 500adli/oell of aadall inb§inaWwheset i@belectric point is between 5.8 and 8.5 and from

0.05 to 0.5 mg/ml of lixisenatide.

[00095] In one embodiment, the compositions according to the invention comprise
100 IU/ml of basal insulin whose isoelectric point is between 5.8 and 8.5 and from
20°  0.05 to 0.5 mg/ml of exenatide.

[00096] In one embodiment, the compositions according to the invention comprise
100 IU/ml of basal insulin whose isoelectric point is between 5.8 and 8.5 and from 1
to 10 mg/ml of liraglutide.

[00097] In one embodiment, the compositions according to the invention comprise
25 100 IU/mil of basal insulin whose isoelectric point is between 5.8 and 8.5 and from
0.05 to 0.5 mg/ml of lixisenatide.

[00098] In one embodiment, the compositions according to the invention comprise
40 IU/ml of basal insulin whose isoelectric point is between 5.8 and 8.5 and from 0.05
a 0.5 mg/ml of exenatide.

30 [00099] In one embodiment, the compositions according to the invention comprise
40 IU/ml of basal insulin whose isoelectric point is between 5.8 and 8.5 and from 1 to
10 mg/ml of liraglutide.

[000100] In one embodiment, the compositions according to the invention comprise
40 IU/ml of basal insulin whose isoelectric point is between 5.8 and 8.5 and from 0.05
35 a 0.5 mg/ml of lixisenatide.



functional group; -(g-[B]-k-[D)mis such that g is an ester functional
group, Bis the -CH2- CH2- radical, k is an amde functional group and Dis
such that X results fromglycine, p =4g | is an ester functional group and
Y results from 10dodecanol; q =38, n = 1.3 and m=0.1. [000191] In one
enbodi nent: -(f-[A]-COOH)n is such that Ais the -CH2- radical and f is a

car bamat e[ ddget| Aale gﬁ'\BUcﬂmeili?e&he (c%n‘[p%éﬁéns[ Qé%m lllqs t> "él%-' lri[vrezrai“giorgc%[nprise

car bamate functional group

funct i onafOYrUp enaasei ifeu'gumiiospre'xcqnésqmtgsftieavﬁeasqundcwcarw fram= 2, /
are ester 0fo5rtotd. Bay/myofoesesataded Y result fromoctanol; g =38, n = 1.3 and
nn = 0.1. 20[000192] In one enbodinent: -(f-[A]- CCIJ—D is such that Ais

t he - CH2- [GQRdPEhIn enrdembodimant, ehheomfpositibnsoactordiigtp the irveniidd] cdmpride) m i s

such that >89 'I@/n%rbfq;agﬁrmédﬁﬂ%ﬂdgg%oe ponﬁ i's%ejc\:{/]ge %{Qand digals on}i( il S an

am de funct rou IS suc res aspar Icacid, p
=2,/ arfeot(g r/m?ﬁfHEQB?‘l%ﬁ gr oups and Y result from dodecanol; q =4, n =

0. 96 and 0 poe enba

“(f-[A - c@&%lg?’% ol %QE’??‘%J“E”/XP mp°€€@”5 PEFRTng toufhe frveatiof, capise

30f unct i oA2? ijtffb'u?f basak el Wiaoﬁqqspﬁiﬁi-‘cs'cmoﬁ is fpatwegni 58aandes Reand fromt i onal
group, B 095ttbe.5 HdZmi badisenbtiadc 1S an am de functional group and D is such
that X results fromdiethylene glycol amne, p =1, / is an ester

f unct t®nal group and Y results from dodecanoic acid; 35a q =38, n=1.0
and m= 0. 27 [000194] In one enbodinent: -(f- [A] COOH)n is such that A
is the - d@m%hindme aMPdimens, Hie @nnesitiponacdondied tagthelpyentiot gdfiiBpraty[ D] ) m

i's such tbahprsel Aincadditebh8ltoRdsRbtiOnad bedietPe aRdisBod M. - CH2- 5 radical, k
isan am de functional group and Dis such that X results fromtriet hyI ene

gl ycol di Enfi0ne5] Jo onelgmiodirserantt@riottepobitinsd besdrdindgItcoup imvhtidn aagiubhasryf rom

dod i in = ), | mbodi ment :
100 (-1 A s i da ettt beheertpdand SR g £"F < an et her

f unct M)na[00@|106lﬂn orre(éﬁ*rt[o@]méﬁt[ @]e)d@ﬂp%s@%lﬁi‘aéc'a%tm@td PedvtibR G d&iHQﬁ%&/onal

group, B Ls unct i onaI group and is such

that X re%ouni”fréselelrocrﬁa 5 p g? ﬁ?/‘céhgaai’%@ie%?%{iﬁ%a"dp WOUMy “i s an ami de

;ﬁgCH Engtoo‘éﬁgmn%g efobalnst] & JohPELREXRAeSANN & t%%lanentign Edg’igmaliy_ 1.05

comprise zinc salts at a concentration of between 0 and 1000 pM

[000108] In one embodiment, the compositions according to the invention additionally
20 comprise zinc salts at a concentration of between 20 and 600 UM,

[000109] In one embodiment, the compositions according to the invention additionally
comprise zinc salts at a concentration of between 50 and 500 M.

[000110] In one embodiment, the compositions according to the invention comprise

25  buffers chosen from the group consisting of Tris, citrates and phosphates at
concentrations of between 0 and 100 mM, preferably between 0 and 50 mM or
between 15 and 50 mM.

[000111] In one embodiment, the compositions according to the invention additionally
comprise preservatives.

30 [000112] In one embodiment, the preservatives are chosen from the group consisting.
of m-cresol and phenol, alone or as a mixture.

[000113]In one embodiment, the concentration of the preservatives is between 10
and 50 mM. '



[ 000196] In one enbodinent: -(f-[A]-COOH)n is such that Ais the -CH2-
radical and f is an ether functional group; 200 -(g-[B]-k-{D)mis such
that g is an ether functional group, Bds the -CH2- radical, k is an am de
functional group and Dis such that X results fromglyci ne p =1, / is an
ester functional group and Y results from hexadecanol; n =105

o E"e‘-o&%“@“o&%l et ReEE S TRE R Ehzﬁf&ﬁa|p[r§a§§9?3 & bestrv%FSEOE o) m

is such tRat 49MM an ether functional group, Bis the -CH2- radical, k is
an am de and Dis such that X results from 30glycine, p =
is aﬁd@ﬁ%ﬁﬁﬁ@?%ﬁ NSy AE@RRIIBA dOYthee danenEon r Gim RAdHeRAINNEITPriSE = 38,

n’ 0. 37 aditivas-surhGs.tohibif0d@8its, |saclo ae glgrdrokliNaen tmannitol and glycine.
-(f-[A]-COOH)n is such that Ais the -CH2- radical and f is an ether
35functional group; 28 -(g-[B]-k-[D)mis such that g is an ether

functi Ona[O(m)Iltl)@pTheBchrﬁpésh%nsCEBcordlﬁQ't%a‘:he Knvehtigh @M d8aifiHuil! O5MGhridr oup
and Dis %ﬁpves Iat X resul tgtpfrom euci n / is an ester functl onal

group and 3 P asultEHERS e@?e?h(?fmacoﬁoeja 95“Cﬁ as qurgprtantyy ff =xmplg,
5[000199] Pq"hs%weenbodl ment: -(f-[A]-COOH)n is such that Ais the -CH2-
radi cal POgJ is_ an ether functional roup -(g-[B]-k-[D])n, is such
that g i s/9RILIHEE PERCRHBMRpccgrdingLo tRejinveptien carrpddifiensily spmpkse &l e ami de
f unct ionaéxdpieup iarmtcdddasces with tHeaphatmaespdelas fvhiem é'r@'@iﬁﬁ?ﬂalﬂlﬁle Rith the / 15

an ester f i Its from chol esterol; =19, n = 1.06
and m = 0 lmms uggtgé%%]e%?ﬁceﬁ%uéxn%gfs fent : -(f-[A - CCI]—Dn ig such that Ais

t he - CH2- radl cal and f is an ether functional group; 150 -(g-[B]-k-[D)m
is such that g is an ether functional group, Bis the -CH2- radical, k is
an am de fadec¢i8ldnahe griopingend, @3isnsuchy. that X results fromleucine, p =1

/ is an ester functional group and Y results fromcholesterol; q = 19, n =
0.66 and frﬁ091©9](121OnF@moilﬂeﬂtnO(Zr@neinb(Sdi ment: 200 -(f-[A]-COOH), is such
that Ais the -CH2- radical and f is an ether functional group;

-(g- [Bﬁ-kLC’[OBH%If‘é’”EGEWOF'Wﬁ”th PsS Brf b2her functional group, Bis the - CH2-
radical, k is an am de functional group and Dis such that X results from

[000121] In one embodiment, 0.01 < m < 0.5.
[000122] In one embodiment, 0.02 < m < 0.4.
[000123] In one embodiment, 0.03 < m < 0.3.

20 [000124]In one embodiment, 0.05 < m < 0.2.

[000125] In one embodiment, 3 < q < 50.
[000126] In one embodiment, 3 < q < 40.
[000127] In one embodiment, 3 < g < 30.
25 [000128] In one embodiment, 3 < q < 20.

[000129] In one embodiment, 3 < q < 10.



| eucine, p =1, / is an ester functional group and Y results from _
cholesterol; 250 q = 19, n = 0.46 and m = 0.04. [000202] In one embodi nent:
-(f-[A-COOH)n is such that Ais the -£H2- radical and f is an ether
functional group; -(g-[B]-k-[D])mis such that g is an ether
functional group, Bis the -CH2- 30radical, k |s an am de functional group

and Dis ults rom | i is an _ester functional
group and resmt s’ér FORCdS Ls Sr'(SF,Hﬁ'ESOH)O ra.dlcal s nchosen §rpm, Jhe §revPo. 05,

[ 000203] fensistieg ehthedphayring sequences, f having the-r(wéar[m!g gil80ebove: s such that Ais
the -CH2- radical and f is angether 35functional gyoup; -(g-[B]-k-[D)mis
such that g is an ether functl nal group, Bis thd -CH2- radical, k is an

am.de functional group -a such that X xesul from 29
et hyl enedi am ne, a c@tHbamat e~functidonal @Houp and Y results
from chol esterol; n = 1.61 and m= 0.04. [000204] In one

enbodi nent: 50 -(f [A] CCI]—Dn is such that Ais the -CH2- radical and f is
a car banafeof Bridhi @ratmgb@bRht, thég(& ﬁ}-k{b@]m) mdlcsl %U%s&rh%n‘gtﬁe; gfbup
car bamat e nEEﬁE%QPt%' f%qo%ﬁ)% secweﬁﬁas g,>(< anc?D havmg tﬁe melémln%§ gglﬁﬁtrapgmfer om

fun.ctlona grou I 4V kesulte i om

| eucine, p =1, / is@ est functional grou n ults fr

10chol esterol; q = 19, 15@ and m=-6g4. | 05{KD"I one enbodi nent :
-(f-[A]-COCH)Nn is suchthat Ais the -CH2- radical and f is an ether
functional group; 150 -[E]-(o-[F])t is such that E results from

“et hyl enediOfR1 #d, In gories embegimisatval ds fsudt tthainttle ¥Yrodigalandark ak asask tdvdieram

chol est er @lical @stitiAd frdRtaaminb. L. [ 000206] | n-one enbodi nent:
-(f-[A]-COOH)n is such that Ais the -CH2- radical and f is an ether

20f unta i ofeab18g]aupone ef@odiBlenk - b Ok )stith shauete khakicsl isSa it 8tdierqifdigt i onal ]
group, B rlaﬁ‘cglh?%su@ﬁ'a fr&‘ﬁdér%:%lrrmcy %]..8 %%s&nmfro%eglﬁje&%rc#%%ﬂg'clms%}:la? oéaﬂg%rp%'nz iuc

that X resu rom | euci
resul ts fledfn@HRIICBYRIENEIE 'qu‘e; '%ucwe a@nge, a{ﬁldﬂemaSpa)'tIGEaud and glutamic

acid.

[000134] The radicals resulting from amino acids can be either laevorotatory or
15  dextrorotatory.

[000135]In one embodiment, D is such that the X radical is an at least divalént
radical resulting from a mono- or polyethylene glycol.

- [000136]In one embodiment, D is such that the X radical is an at least divalent
radical resulting from ethylene giycol.

20 [000137]In one embodiment, D is such that the X radical is an at least divalent
radical resulting from a polyethylene glycol chosen from the group consisting of
diethylene glycol and triethylene glycol.

[000138] In one embodiment, D is such that the X radical is an at least divalent
radical resulting from a mono- or polyethylene glycol amine.

25 [000139] In one embodiment, D is such that the X radical is an at least divalent
radical resulting from a mono- or polyethylene glycol amine chosen from the group
consisting of ethanolamine, diethyiene glycol amine and triethylene glycol amine.

[000140]In one embodiment, D is such that the X radical is an at least divalent
radical resulting from a mono- or polyethylene glycol diamine.

30 [000141]1In one embodiment, D is such that the X radical is an at least divalent
radical resulting from ethylenediamine.



25[ 000207] In one enbodinment: -(f-[A]-COOH)n is such that Ais the -CH2-
~radical and f is an ether functional group; -(g-[B]-k-[D])mis such that g
is an ether functional group, Bis the,y CH2- radical, k is an am de
functional group and Dis such that X results from 30aspartic acid p = 2,
/| are ester functional groups and Y result from dodecanol; n =141

| d =0 0 such that A
e - et HOUROBndo e BRIt e W el ghly ')eﬁ?t @w@a@h t hat
g is radi tagical Reﬁuét'”&rfr%ad@o’ﬁ%n@’tW%Yﬁ&hylem)glasqiaiﬁmlee&bpsf-n quorn tRe gfoupr e

est er funedrisamiay of HRtRSenailycyl dl@ﬁmméaﬁd@i@tr@@@@w&@i diamphe= 4, N = 1.50 and m
= 0.07. [000209] In one enbodinent: 50 -(f-[A]-COOH)n is such that Ais the

- CHZ r ad[@WI143hith énd smaedimeherD fsusuchi tiaathegy @uup is-drgalkid] grsup Bbsumirigs such

that OsiSsam @W@Bpﬁdm_cgwmal group, Bis the -CH2- radical, k is an am de
functional group and Dis such that X results fromaspartic acid, p = 2, /

are ester [damaa] PNéde gm@@tpﬁweamda ¥% §&ﬁtﬂhbt fHeOng&ﬁ!)e@ad?\Oémyl todp 4esurhng 1.05
osi tions accord q{g‘ to the

and m=0 0
i nvention' g%‘ gé;ggh(lc?ex g ﬁ‘@g%fh ff%rﬁhf h%rotj'P o‘irfT?Bs'ﬁtb?%logtci obi(<3
fol | ow nga'&@'%t')r am Ctuwelﬂwioﬁr@nal pl, defanobr(decy! altsi8uMidagecanol (lauryl aicohol),

dext ranﬁeté‘tbdd@@drﬁﬂ&ﬁ}/ﬁdtﬂ a'l'@éﬁbl? laRE hBYadReind) (@Y GEiddRbg,  Sodi um
dext ranmet hyl car boxyl ate nodi fied by cetyl glycinate, Sodium

dext r anme{doplies]) inoond embodiMeit, iped fchasby thedh @Ryl pals it ARYIEgrouSeELRg

dext ranme I dified by 3,7-di nethyl-1-octyl phenyl al ani nat e,
20- Sodi u%gééeiﬁﬁﬁﬁc{bﬁé%cd;?boxyl ate nodified by dioctyl aspartate, Sodium

dext ranrrenduolma]rlhowé ehBodiMeht ired Qndhgdemd v 3sRp .Eaatnealkyl%}gwrr‘%sultmg
dextranrre% | carb xo\éh%e mp[gl fied b d| | aurgO aspartate,

Sodi undex nr‘?ethlx PHOX3AG S f Upq £PRRIRIGY Of ddrsaReifatfidie, 25-
Sodi um destedegamaic edidatebadedndic eddlay\dlhauaqﬁlca@dwaumat e, N-(sodium

met hyl car boxyl ate) dextran carbamate nodified by dioctyl aspartate, Sodium
dext r dhnetRPLEAFBoXA erkodpent el sygh dhatabe Y graupas & @reup resulting from a

sterol.

[000148] In one embodiment, D .is such that the Y group is a group resulting from a

sterol chosen from the group consisting of cholesterol and its derivatives.

[000149] In one embodiment, D is such that the Y group is a group resulting from a
20 tocopherol.

[000150] In one embodiment, D is such that the Y group is a group resulting from a
tocopherol derivative chosen from the racemate, the L isomer or the D isomer of o-
tocopherol.

[000151] In one embodiment, D is such that the X radical results from glycine, p=1,

25 the Y group results from octanol and the functional group / is an ester functional
group.

[000152] In one embodiment, D is such that the X radical results from glycine, p = 1,

the Y group results from dodecano! and the functional group / is an ester functional
group.

30 [000153] In one embodiment, D is such that the X radical results from glycine, p=1,

the Y group results from hexadecanol and the functional group / is an ester functional
group.



Sodi um dext r annet hyl car boxyl ate nodi fied by 2-(2-am noet hoxy) et hyl
30dodecanoat e, Sodi undext rannet hyl car boxyl at enodi fi edby2- ( 2-{ 2-

[ dodecanoyl am no] et hoxy} et hoxy) et hyl amne, 31

Sodi undext r anmet hyl car boxyl at enodi fi edby2- ( 2- { 2-

[ hexadecanoyl am no] et hoxy} et hoxy) et hyl ami ne, Sodi um

dext rannelidﬂlbllgﬁ{lﬂc}f%l@ﬁﬁod Q"tf bqg P Q-E?ltr?esf%%tal r?éb?ﬂsr}%trﬁ’phenylalamne

Sodi undext r anne car boxyl at eno cho

51- et hyl e”&d-affihecarypxiEsdie fr°”N-C(C§Et§@I @ﬁﬂ n@?h%néﬁﬂ?r}%wpm ) isdextastan

car bamat efumelorfal gebuby chol esteryl |eucinate. [000211] In one enbodi nent,
the conpositions according to the invention conprise a dextran chosen from
t he gr oupl0®6ASPElniang evfibadimeerdeRtis anctofhat biee X obddicaMiragitsdramu paerylalarife,

Sodi urnglexg r—a Aoy f es

1- et hyl enlgedl g%zgﬁgg%ﬂ%ﬁgra It7gﬁg@)@gﬁh&sFsgerydamengjtnftlona% 8rouﬁ«! reduci ng
chai n” end@" €St} BHENF| 9"PH@ i nvention al so rel at es to singl e-dose

formul ati bet 6.6 and 7 8 co SI n basal insulin
“whose i so ec?é i ot%e eﬁ?bcidém%% \%e'ér‘?”gh ghafife & refgg g’f’g‘n?ﬁpﬁft'cl il i n.

[ 000213] HAMe2i ﬁhﬁeﬁ(t thlpal regult drerp esctany! sanﬂgltfee dossiohar guduat i brase astem pH of
bet ween 7fudbgbnal §roupsipri sing a basal insulin whose isoelectric point is
between 5.8 and 8.5 and a prandial insulin. [ 000214] In one
ermbodiarenf000t 5] Inasal eminsiirhént, Whiessach sieeltae X ta@icRDFe3LIt &obeéscﬁ&m &id 20and
S hosanp AN 3 Gl &9&9%9054 A0 o R0 (R onal BRolBEON 2! t”SU' 'n
is chosen fromt consisting o unmuli n uman °i ngul i r?f

Novol i n( rf)dneﬁ*mwhﬂmwam i n) [ 000216] In one enbodi ment, the prandl aI
insulin i n fromthe oup. consi st insulin Lispro (Humal oga),

i nsulin gﬁ{?ﬁ}g‘?] ”atk%jm%?%dg ISHFR ﬁhaéstag%traérqabfﬂ?%%ﬁomz@pﬁmﬁoaﬂd;] The
di ssol utiprF at the bl-dJrotﬁpsbestswEeﬁnorﬁ Godmaahol . #hdofhet hncharsahl grousu) ians eskpse

i soel gct r iy faNbrougs.Pet ween 5.8 and 8.5 by the polysaccharides of formula
[, 1l, 11l or 1V can be observed and controlled in a sinple way, with the

naked eye[ooby59jimt Loaeofemoaheéage DN iAPHRAT aRse tBE theragrbut feits3HGR0218]

The di sso i |nsu i ns ose

i soel ect r%tgglsg{gdﬁ%%m% %et Wgreoﬁ’pge@&%ngo ‘%’C’S%P“Pl%e C&EPY@Q&H&F‘?% ISPt or mul a
I, 11, |1iFagramige gunstioyel gtsier ved and controlled in a sinple way, with the
naked eye virtue of a change in appearance of the solution.

[ 000219] fi@&Pi(ﬁ‘@r Ino¥E eRbeqiment, g% ' §HET thattthe X radicahgsrysafiemcaiaiiepe has
been zbl egl&t amtrenipi+ m) tHeat graup asalits iffdei Hodecidinds ecitl A€ kiectuhtorRPgidtip | S

between 5, 8 2 sol ved in the presence of a polysacc arl de of
formul a I/ ° @ﬁalfénmoﬁ%gwﬁ d I ost none of its slow insulin action.

[ 000220] [Bro@l@f qnaar@térﬂsomeﬁt Cr9”§39§éht tr%'i‘ tAESOFrLig rragm%hr? orh 4 eéntyleﬂé'

exhibits 'eavantaeo elng be carrie m Xxi ng of
an aqueou®RbIATBR BF BpHSal 9 ?@uf‘?sH'tM'E?é‘bdP%%@P%'Eta}qdca'bq)lt'?ﬁ fynstiondl ween
5.8 and 8rsyup 6fs am aobefurctiond gpowpndi al

25 [000162]In one embodiment, D is such that the X radical results from triethylene

glycol diamine, p = 1, the Y group results from hexadecanoic acid and the functional
group / is an amide functional group.

[000163] In one embodiment, D-is such that the X radical results from leucine, p = 1,

the Y group results from cholesterol and the functional group / is an ester functional
30 group.

[000164]In one embodiment, D is such that X results from ethylenediamine, p = 1,

the Y group results from cholesterol and the functional group / is a carbamate
functional group.



insulin and of a polysaccharide of formula I, I, Ill or IV in agueous
solution or in the Iyophilized form If necessary, the pH of the
preparation is adjusted to pH 7. [0002%1] The preparation of a conposition
according to the invention exhibits the advantage of being able to be
carried out by sinple mxing of an aqueous solution of 10 basal insulin

whose i Soﬁid@ﬁﬁiﬂlﬁ cpr%' Bhpb&nRet WeeNE 5a(§1:a"’}'?§j - ab 1t @Hagetyﬁa%ﬁc%r%sug%]g

formula | | V 1 n aqueous solution or In

and of a BP%?ncﬁ” |am'ﬂ%uP<f'<ﬁ FRPSERuUESTs 681 Gfquen BPsisting: He |99/@1@ﬁ| | legeine f orm

[ 000222] bmemmemmmfhumnmeache @ianing) Oalofe, Basmd, thrsulnen aghiitioakiysagchari de
i's concenélrl_,%ﬂ %j ultrafiltration before mxi ng wwth the prandial insulin
i n agueou sofUtion or in the | yophilized form [000223] |f necessary,

t he cogrpogidoi e8] B Fmam ¥éddithhg %oequaHﬁﬁoeqc.'dQ &XCHEI §Hes Iaé\}a?% E&T% yeerol,
m cr esol Z1i.ne pl oride and tween, by addition of concentrate utions of
‘these excfHi eoﬁ?g% the mixture. |f necessary, the pH of the preparation is
adj usted 0 4 C f he fi 00022 Fi.gures 1
to 6 pr esenozsﬁ % ?’t@ %)'B‘tlgﬁ? {“Spé ré)({]%a? '3 ornrr‘-i‘toI g%hararrﬁ @y EN Y k&lgves f or
gl ucose. TA® aar)E‘P§° cﬂr ROhEtBrieNna@lY @k aMElsr esent s the Dgl ucose (expressed in

as a nof th ost-in ntinme ressed in mnutes
gg/{ ooozzesd@ﬁé@ﬁé one ﬁygﬁgcf)cpegg a#ﬂa'?g Cg‘é?n'%taf‘ '8 sty gialgRtaredical @glt%"Sr t he
sequetl i afromdai merst-r art polmsthgfendpglecod (amin@rntioseaanfrosy Ee @EJupl BorSBHRGI dfSON
th a co | l P aride
\4/1\/} Lant us(%ﬂlgiﬂ%ﬁaﬁg( @%ﬁ?gﬁe%&%@m% ég%‘é@%?@ﬁl Cglsag'%%pl Idr a(r) Lantus(r)

|4 /n'cbl\:o Vld du?[ooomssvjea c%rte)eérhsﬁhlﬁlléaﬁlthem g5dical %QQQ%%glkadfl (ﬂ%l@'ugtgradl?:gll) Ve%[ﬁg@ grzlgfle
I dra s(r 1 au rves (tested on six pi gs

Figure 4: star?&é’rggﬂymeé'(? gj}“fo ﬁ'ag‘f "&he nean curves for the sequenti al

adm ni st rFﬂO‘OQﬁO]% BB fnkn@NHe LA RIS fid 2k O l'erthﬁwg?g{t' r%gEaI\M'etsnltl%H

adm ni stration of a conposition according to the 1nven ol ySacchari de

4/ Hum og%?f)"/%%?fl?g [@in¢y . [000230] Figure 5: Humal og(r) Lantus(r)

di vi d test ed 6: Pol harid
ol el oglePHETE TS BRI e " Hilial 7T PR G AIGE Tpfse) restge
[ 000232] Wpmua eworp- tay Q@qu@h‘ésmglymedlamml tiwoset tfainm eble |gmoupheorfsmtmgodf

phar ”aCOdM@@m&e@WcUIQﬁar%me aglhl{ﬁé’t?@enggﬁlca)ﬂémﬂ the ordinates represents
t he Dgl ucose (expressed in mV) as a function of the post-injection tine

(expressetbaomn]]aursae dnfidaRB&t, Rhgur egréup Neasn +algll agrdap dred@vihgt fre @f the
mean rv guential 5 adm nistrations of Humal og(r) (100 1U/ M,
0.13 %kﬁ‘fdrw ol dcehg

us(r) (100 UM, 0.4 1Ukg) ( , i n conparison with a
conposi ti Rﬁ)O@ﬁ QHCHn@gerBQO&lrh@nﬂ QH@rF'tbl%ﬂpqg%céjr'ogﬁq'eed?tu@(%&l g I-E%go hQbr3
Ve an curves

I U kg) Ig%@ﬁ % [ﬂ%ﬁ‘ : + standard devi ation

for the s2 ndl r’ﬁ‘%tgf%ﬁpi EHSIsHR9 [ Harfergor! UT‘TQ)‘O""’FW"I’% tetnadesanaly kg)
and Lant ugfynjstyl 2@0hdlAmd hesisdidcahol (dekygrichhol).i n conparison with a conposition
according to the invention described in Exanple B27 (0.47 1Ukg) ().

[ 000235] 0§74 I9:onpeeipbodineatadhe & arevp ds iaogroop resdtinge fmmcarhydsophobict he
sequery i ajci@dm ni strati ons of Humal og(r) (100 U mM, 0.13 I1Ukg) and
Lantus(r) (100 1UmM, 0.4 1UKkg) (), in conparison vvith a conposition

accor di ng[a00175jéniameembbahmasidese ri dredp iis abxranplresUB2® (FOm53 Hykkdempbic - 0- ).

[ 000236] LI 0, i n_curves for the

sequent ol Sqnrs ST At ondegp a‘ﬁ“‘%ﬁ?ﬂogd?*’ BekBBoidd 2 FEaGRA o

Lant us( r ) ¢<ederanpeicgrid- 0. 4 IU/kg) ( ), in conparison with a corrp05| tion

accordi ng i_nven ri bed in Exanple B31 (0.48 |1U kg)

20[0002375&0&1;6{}?3 o9 ¢ mlt%gﬁ‘ep SRFAPP 5(5\/9"8 6‘??”5\‘”9{%@“ ﬁé&eﬁ%urves for the

sequesi i a I 00 IU/

Lant uisbzr)[!0 ?g Pt‘J/%ir%[E 3 Eﬁ-r%;tk ! 'g%%pr i coulj?preF er8g%r?)°5§i‘t| on

accor di ng™e® the) 8roLA FRPT St Qféb@'ﬁﬁtﬁe?djai‘%'tEﬁamﬂthSO (0 64 | U kg) (U).
[000178] In one embodiment, the F group is a group resulting from a tocopherol.

[000179] In one embodiment, the F group is a group resulting from a tocopherol
derivative chosen from the racemate, the L isomer or the D isomer of a-tocopherol.



[ 000238] Figure 12: Mean + standard devi ati on of -the nean curves for the

sequenti al

- f - A- COONEP" DY D

25adm ni strations of Humalog(r) (100 IUn, 0.13 IWkg) and
Lantus(r) (2100 11U m, 0.4 1Ukg) (), i4y conparison with a conposition

according to the invention described in Exanple B32 (0.53 1Ukg) (-U).
Exanpl es Part A: Pol ysacchari des

limti , i ' ' ' L Ppe used in_the
Conpos] { | L B P AP < LR e e e Plmrs
KUsteBRMIREMAME ST §94e Eefaiits d@micholestergls n: 0.9 m 0. 2

[ 000239] Table 1 bel ow presents,

34
in a

----.0./NOOOe NaOH\----\.0/-\1_.,/ 6 Sodium dextrannet hyl car boxyl at e

nmodi fied by octyl

10

15

20

25

30

gl yci nat e Pol ysaccharide 2

[000181] In one embodiment:

o

o]

-(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;

-(g-[B]-k-[D1)m Is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
glycine, / is an ester functional group and Y results from octanol;
g=38,n=09and m=0.2.

[000182] In one embodiment:

C

-(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;

-(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
glycine, p=1, / is an ester functional group and Y results from
hexadecanol;

g=19,n=1.0and m = 0.1.

[000183] In one embodiment:

e}

-(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;

-(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
phenylalanine, p=1, / is an ester functional group and Y results from
octanol;

g=38,n=10and m= 0.1.

[000184] In one embodiment:

e}

-(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;

-(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH--
radical, k is an amide functional group and D is such that X results from
phenylalanine, p =1, / is an ester functional group and Y results from
octanol;

g=19,n=1.0and m = 0.2.



q: 19 n: 1.0 m 0.1 Polysaccharide 16 q: 19 n: 1.05 m 0.05 Polysaccharide
17 g: 38 n: 0.37 m 0.05 00 (r) cl 4)02 Z Sodi um .
dextranmet hyl car boxyl ate nodified by cefyl glycinate Polysaccharide 3 g: 38
n: 1.0 m 0.1 Polysaccharide 4 g: 19 n: 1.0 m0.2 \o * 0 (r) m

[000185] In one embodiment:
o -(f-[A]-COOH)n is such that A is the -CH2- radical and f is an ether
functional group;
o =(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH2-
5 radical, k is an amide functional group and D is-such that X results from
phenylalanine, p = 1, | is an ester fuhctional group and Y results from 3,7'—
dimethyloctan-1-ol;
o =38, n=10andm =0.1.

[000186] In one embodiment:
10 o -(f-[A]-COOH)n is such that A is the -CH2- radical and f is an ether
functional group;
o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH2-
radical, k is an amide functional group and D is such that X results from

aspartic acid, p = 2, | are ester functional groups and Y result from
15 octanol;
o q=238,n=1.05and m = 0.05.

[000187] In one embodiment:
o -(f-[A]-COOH)n is such that A is the -CH2- radical and f is an ether
functional group;
20

O

-(9-[B]-k-[D])m is such that g is an ether functional group, B is the -CH2-
radical, k is an amide f.unctional group and D is such that X results from
aspartic acid, p =2, | are ester functional groups and Y result from
decanol;

o q=238,n=1.05and m = 0.05.

25 [000188] In one embodiment:
o -(f-[A]-COOH)n is such that A is the -CH2- radical and f is an ether
functional group;
o -(g-[B]-k-[DI)m is such that g is an ether functional group, B is the -CH2-
radical, k is an amide functional group and D is such that X results from
30 aspartic acid, p =2, | are ester functional groups and Y result from
dodecanol;
o Q=19,n=1.05and m = 0.05.

[000189] In one embodiment:
o -~(f-[A]-COOH)n is such that A is the -CH2- radical and f is an ether
35 functional group; _
o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH2-
radical, k is an amide functional group and D is such that X results from



Sodi um dextrannet hyl car boxyl ate nodi fied by octyl phenylal ani nate 35

Pol ysaccharide 5 gq: 38 n: 1.0 m 0.1 -'- sci-/NOHO Nti: Na 0O O Sodium
dext ranmet hyl car boxyl ate modi fied by 3,¢-dirnethyl- 1-octyl phenylal aninate
Pol ysaccharide 6 g:- 38 m 0.05 n: 1.05 0 0 e O Na _

ethylenediamine, p = 1, | is an amide functional group and Y results from
dodecanoic acid;
o q=38,n=10and m = 0.1.

[000190] In one embodiment:
5 o -(f-[A]J~-COOH)n is such that A is the -CH2-CH2- radical and f is an ester
functional group;
o -(g-[B]-k-[D])m is such that g is an ester functional group, B is the -CH2-
CH2- radical, k is an amide functional group and D is such that X results
from glycine, p =1, | is an ester functional group and Y results from
10 dodecanol;
o Gg=38, n=13and m = 0.1.

[000191] In one embodiment:
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is a carbamate
functional group;

15 o -(g-[B]l-k-[D])m is such that g is a carbamate functional group, B is
the -CH,- radical, k is an amide functional group and D is such that X
results from aspartic acid, p = 2, / are ester functional groups and Y result
from octanol; _

o gq=38, n=13and m = 0.1.

20 [000192] In one embodiment;
o -(f~[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
o -(g-[B]-k-[D])m is such that g is an ether functional gréup, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
25 aspartic acid, p = 2, / are ester functional groups and Y result from
dodecanol;
o g=4,n=0.96and m = 0.07.

[000193] In one embodiment;
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
30 functional group;

o -(g-[B]-k-[DD)m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
diethylene glycol amine, p = 1, / is an ester functional group and Y results
from dodecanoic acid;

35 o =38, n=1.0andm = 0.1.



HO e Sodiumol----- : dextrannet hyl car boxyl ate nodified by dioctyl
aspartate Pol ysaccharide 7 g:38 n: 1.05 m 0.05 Pol ysaccharide 29 q: 4 n:
1.05m 0.05 00 0o0e0NaHNe O oi,£1l{- 8 Sodium

dext ranmet hyl car boxyl ate nodi fi ed by didecyl

[000194] In one embodiment:
o -(f-[A]-COOH)n is such that A is the -CH2- radical and f is an ether
~ functional group;

o -(g-[B]-k-[DI)m is such that g is an ether functional group, B is the -CH2-
5 radical, k is an amide functional group and D is such that X results from
triethylene glycol diamine, p = 1, | is an amide functional group and Y

results from dodecanoic acid;

o =38, n=1.0andm = 0.1.

[000195] In one embodiment:
10 o -(f[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
o -(g-[Bl-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
triethylene glycol diami.ne, p=1,/is an amide functional group énd Y
15 results from hexadecanoic acid;
o g=238,n=1.05 and m = 0.05.

[000196] In one embodiment:
o -(f-[A]-COOH), is such that A'is the -CH,- radical and f is an ether
functional group;

20 o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
glycine, p=1, / is an ester functional group and Y results from
hexadecanol;

o q=19,n =1.05and m = 0.05.

25 [000197] In one embodiment;:
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional 'group and D is such that X results from
30 glycine, p=1, / is an ester functional group and Y results from
hexadecanol;
o gq=38,n=0.37and m = 0.05.

[000198] In one embodiment:
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
35 functional group;



aspartate Polysaccharide 8 g: 19 n: 1.05 m 0.05 Polysaccharide 27 q: 4 n:
1.41 m 0.16 Polysaccharide 28 q: 4 n: 1.50 m 0.07 0 0 HO el 0(0 Sodi um
dext ranmet hyl carboxyl ate nodified by djd auryl aspartate 36 Polysaccharide
9qg: 38 n: 1.0OM: 0.1 e 0e 0,./NaOHN.O-1\1-i--- 0
| o -(g-[B]-k-[D])m is such that g-is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
leucine, p = 1, / is an ester functional group and Y results from cholesterol;
o g= 19, n = 1.61 and m = 0.04.

5 [000199] In one embodiment:
o ~(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
o -(g-[B]-k-[D])m Is such' that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
10 leucine, p = 1, /is an ester functional group and Y results from cholesterol;
o gq=19,n=1.06and m = 0.04.

[000200] In one embodiment:
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
"~ 15 o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
' radical, k is an amide functional group and D is such that X results from
leucine, p = 1, / is an ester functional group and Y results from cholesterol;
o q=19,n=0.66and m = 0.04.

[000201] In one embodiment:
20 o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group; .

o -(g-[B]-k-[D1)m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
leucine, p = 1, / is an ester functional group and Y results from cholesterol;

25 o g=19,n=0.46 and m = 0.04.

[000202] In one embodiment:
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
o -(g-[B]-k-[D])m Is such that g is an ether functional group, B is the -CH,-
30 radical, k is an amide functional group and D is such that X results from
leucine, p = 1, / is an ester functional group and Y results from cholesterol;
o gq=4,n=1.61andm = 0.05.
[000203] In one embodiment:
o -(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
35 functional group;
o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X resuits from



0 Hi o Sodi um dextrannet hyl car boxyl ate nodified by N (2-
an1noethy|)dodecanan1de Pol ysaccharide 10 g:38 n: 1.3 m0.1 0
.0.-" Y "(30a032¢g e Na Ho io Sodium
dextransucm nate rmdlfled by Iauryl egC| nate Pol ysaccharide 11 q: 38 n:
1.3in: 0.1 0112:7H0o0 "-"-"0ON - H
ethylenediamine, p=1, / is a carbamate functional group and Y results

from cholesterol ;
o qQ=19,n=1.61and m = 0.04.

[000204] In one embodiment:
5 o -(f-[A]-COOH), is such that A is the -CH,- radical and f is a carbamate
functional group;
o -(g-[B]-k-[DD)m is such that g is a carbamate functional group, B is
the -CH,- radical, k is an amide functional group and D is such that X
results from leucine, p = 1, / is an ester functional group and Y resuits from
10 cholesterol; '
o q=19,n=1.96and m = 0.04.

[000205] In one embodiment:
o =(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
functional group;
5 o -[E]-(o-[F1) is such that E results from ethylenediamine, o is a carbamate
functional group and F resuits from cholesterol;
o g=19andn = 1.65.

[000206] In one embodiment:
o -([A]-COOH), is such that A is the -CH,- radical and f is an ether
20 . functional group;

o -(g-[B}-k-[D1)m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
leucine, p = 1, / is an ester functional group and Y results from cholesterol;

o q=38,n=0.99 and m = 0.05.

25 [000207]1In one embodiment:
o -(f[A]-COOH), is such that A is the -CH.- radical and f is an ether
functional group;
o -(g-[B}-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
30 aspartic acid, p =2, / are ester functional groups and Y ‘result from
dodecanol;
o g=4,n=141and m = 0.16.

[000208] In one embodiment:
o ~(f-[A]-COOH), is such that A is the -CH,- radical and f is an ether
35 functional group; _
o -(g-[B]-k-[D])m is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from



O. Na 11 |

01--1( O-..k N-(sodium nethyl carboxyl ate) dextran carbamate

nodi fi ed by dioctyl aspartate Pol ysaccharide 12 g: 4 n: 0.96 m 0.07 e
~.,0 -cr\/Na o HNO o e 01- ty 0..)-? Sodium
dext ranrret hyI carboxylate nodified by dilauryl aspartate Pol ysaccharide

, -7

g: 38 n:

10

15

20

25

30

1.0 in

o

0.1
aspartic acid, p = 2, / are ester functional groups and Y result from

dodecanol;
g=4,n=1.50and m = 0.07.

[000209] In one embodiment:

e}

(e]

-(f-[A}-COOH), is such that A is the -CH,- radical and f is an ether
functional group; '

-(g-[B]-k-[D])nm is such that g is an ether functional group, B is the -CH,-
radical, k is an amide functional group and D is such that X results from
aspartic acid, p = 2, / are ester functional groups and Y result from
decanol;
q=4,n=1.05and m = 0.05.

[000210] In one embodiment, the compositions according to the invention comprise a

dextran chosen from the group consisting of the following dextrans of formula I, III or

JAVS

Sodium dextranmethylcarboxylate modified by octy! glycinate,
Sodium dextranmethylcarboxylate modified by cetyl glycinate,
Sodium dextranmethylcarboxylate modified by ottyl phenylalaninate,

Sodium dextranmethylcarboxylate modified by 3,7-dimethyl-1-octyl
phenylalaninate,

Sodium dextranmethcharboxyIate modified by diocty! aspartate,
Sodium dextranmethylcarboxylate modified by didecyl aspartate,
Sodium dextranmethylcarboxylate modified by dilauryl aspartate,

Sodium dextranmethylcarboxylate modified by N-(2-
aminoethyl)dodecanamide,

Sodium dextransuccinate modified by lauryl glycinate,

N-(sodium methylcarboxylate) dextran carbamate modified by dioctyl
aspartate,

Sodium dextranmethylcarboxylate modified by dilauryl aspartate,

Sodium dextranmethylicarboxylate modified by 2-(2-aminoethoxy)ethyl
dodecanoate,

Sodium dextranmethylcarboxylate modified by 2-(2-{2-
[dodecanoylamino]ethoxy}ethoxy)ethylamine, .

13



€ 0. 0N oHNOGO-1\ to 0 Sodi um dextrannet hyl carboxyl ate nodi fied by
2- (2- am noet hoxy) et hyl dodecanoate Pol ysaccharide 14 g:38 n: 1.0 in

0. -----

\

Me---NaOH."..."...,, ,N®i0O - HN,,,,,& 2 o Sodium

dext rannet hyl carboxyl ate modified by 2-(2-{2-

10

15

20

25

30

35

- Sodium dextranmethylcarboxylate modified by 2-(2-{2-
[hexadecanoylamino]ethoxy }ethoxy)ethyiamine,

Sodium dextranmethylicarboxylate modified by cholesteryl ieucinate,

Sodium dextranmethylcarboxylate modified by cholesteryl
1-ethylenediaminecarboxylate,

- N-(sodium methyicarboxylate) dextran carbamate modified by cholesteryl
leucinate.

[000211] In one embodiment, the compositions according to the invention comprise a
dextran chosen from the group consisting of the dextran of the following formula II:

- Sodium dextranmethylcarboxylate modified by cholesteryl
1-ethylenediaminecarboxylate grafted by reductive amination to the
reducing chain end.

[000212] The invention also relates to single-dose formulations at a pH of between 6.6
and 7.8 comprising a basal insulin whose isoelectric point is between 5.8 and 8.5 and
a prandial insulin.

[00'0213] The invention also relates to single-dose formulations at a pH of between 7
and 7.8 comprising a basal insulin whose isoelectric point is between 5.8 and 8.5 and
a prandial insulin.

[000214] In one embodiment, the basal insulin whose isoelectric point is between 5.8
and 8.5 is insulin glargine.

[000215] In one embodiment, the prandial insulin is chosen from the group consisting
of Humulin® (human insulin) and Novolin® (human insulin).

[000216] In one embodiment, the prandial insulin is chosen from the group consisting

of insulin lispro (Humalog®), insulin glulisine (Apidra®) and insulin aspart (NovoLog®).

[000217] The dissolution at a pH of between 6.6 and 7.8 of the basal insulins whose
isoelectric point is between 5.8 and 8.5 by the polysaccharides of formula I, II, III or
IV can be observed and controlled in a simple way, with the naked eye, by virtue of a
change in appearance of the solution

[000218] The dissolution at a pH of between 7 and 7.8 of the basal insulins whose
isoelectric point is between 5.8 and 8.5 by the polysaccharides of formula I, II, III or
IV can be observed and controlled in a simple way, with the naked eye, by virtue of a
change in appearance of the solution.

[000219] Furthermore and just as importantly, the Applicant Company has been able
to confirm that a basal insulin whose isoelectric point is between 5.8 and 8.5,

0.

1



[ dodecanoyl am noi et hoxyl et hoxy)ethylam ne 37 Polysaccharide 15 g: 38 n:
1.05m 0.05'-'"0 ee NaoHNO - OHM./-L: O Sodium

dextrannet hyl carboxyl ate nodified by 23x2-{2- [hexadecanoyl am no] et hox y}

et hoxy) et hyl am ne Pol ysaccharide 18 q: 19 n: 1.61 m 0.04 Pol ysaccharide 19

dissolved in the presence of a polysaccharide of formula I, II, III or IV, had lost none

of its slow insulin action. _

[000220] The preparation of a composi'tion according to the invention exhibits the

advantage of being able to be carried out by simple mixing of an aqueous solution of
5 basal insulin whose isoelectric point is between 5.8 and 8.5, of a solution of prandial

inéulin and of a polysaccharide of formula I, II, III or IV in aqueous solution or in the

lyophilized form. If necessary, the pH of the preparation is adjusted to pH 7.

[000221] The preparation of a composition according to the invention exhibits the

advantage of being able to be carried out by simple mixing of an aqueous solution of

10  basal insulin whose isoelectric point is between 5.8 and 8.5, of a polysaccharide of
formula I, II, IIT or IV in aqueous solution or in the lyophilized form, and of a prandial
insulin in aqueous solution or in the lyophilized form.

[000222] In one embodiment, the mixture of basal insulin and polysaccharide is
concentrated by ultrafiltration before mixing with the prandial insulin in aqueous

15 solution or in the lyophilized form.

[000223] If necessary, the composition of the mixture is adjusted in excipients, such
as glycerol, m-cresol, zinc chloride and tween, by addition of concentrated solutions of
these excipients to the mixture. If necessary, the pH of the preparation is adjusted to
7.

20
[000224] Description of the figures:

[000225] Figures 1 to 6 present the results obtained in the form of pharmacodynamic
curves for giucose. The axis of the ordinates represents the Dglucose (expressed in
mM) as a function of the post-injection time (expressed in minutes).

25 [000226] Figure 1: Mean + standard deviation of the mean curves for the sequential
administrations of Apidra® and Lantus® (o) in comparison with a composition
according to the invention Polysaccharide 4/Lantus®/Apidra® (75/25) («).

[000227] Figure 2: Apidra® Lantus® individual curves (tested on six pigs).
[000228] Figure 3: Polysaccharide 4/Apidra®/Lantus® individual curves (tested on six

30 pigs).

[000229] Figure 4: Mean + standard deviation of the mean curves for the sequential
administration of Humalog® and Lar_ltus® (o) in comparison with the administration of
a composition according to the invention Polysaccharide 4/Humalog®/Lantus® ().
[000230] Figure 5: Humalog® Lantus® individual curves (tested on six pigs).

35 [000231] Figure 6: Polysaccharide 4/Humalog®/Lantus® individual curves (tested on
five pigs).



g: 19 n: 1.06 m 0.04 Polysaccharide 20 g: 19 n: 0.66 m 0.04

Pol ysaccharide 21 gq: 19 n: 0.46 m 0.04 Pol ysaccharide 22 q: 4 n: 1.61 m
0.04 Pol ysaccharide 26 q: 38 n: 0.99 n330.05 0 0 00 Sodium _
dext ranmet hyl car boxyl ate nodi fi ed by chol esteryl |eucinate Pol ysacchari de
23 q: 19 n: 1.61 In: 0.04

[000232] Figures 7 to 12 present the results obtained in the form of pharmacodynamic

curves for glucose. The axis of the ordinates represents the Dglucose (expressed in

mM) as a function of the post-injection time (expressed in hours).

[000233] Figure 7: Mean + standard deviation of the mean curves for the sequential
5 administrations of Humalog® (100 IU/ml!, 0.13 IU/kg) and Lantus® (100 IU/ml

0.4 IU/kg) (--®- ), in comparison with a composition according to the invention

described in Example B28 (0.53 IU/kg) ( ===).

[000234] Figure 8: Mean + standard deviation of the mean curves for the sequential

administrations of Humalog® (100 IU/ml, 0.13 IU/kg) and Lantus® (100 IU/ml,

10 0.41U/kg) ( -®- ), in comparison with a composition according to the invention
described in Example B27 (0.47 IU/kg) ( —=—). '

[000235] Figure 9: Mean + standard deviation of the mean curves for the sequential
administrations of Humalog® (100 IU/mi, 0.13 IU/kg) and Lantus® (100 IU/mi,
0.4 IU/kg) ( --®- ), in comparison with a composition according to the invention

15 described in Example B29 (0.53 TU/kg) (—==).

[000236] Figure 10: Mean + standard deviation of the mean curves for the sequential
administrations of Humalog® (100 IU/ml, 0.13 IU/kg) and Lantus® (100 IU/ml, 0.4
IU/kg) ( --®-), in comparison with a composition according to the invention described
in Example B31 (0.48 IU/kg) ( —=).

20 [000237] Figure 11: Mean + standard deviation of the mean curves for the sequential
administrations of Humalog® (100 IU/ml, 0.24 IU/kg) and Lantus® (100 IU/mi, 0.4
IU/kg) (**®-), in comparison with a composition according to the invention described
in Example B30 (0.64 1U/kg) ( —=).

[000238] Figure 12: Mean + standard deviation of the mean curves for the sequential

25  administrations of Humalog® (100 IU/ml, 0.13 IU/kg) and Lantus® (100 IU/ml, 0.4
IU/kg) (--®-), in comparison with a composition according to the invention described
in Example B32 (0.53 IU/kg) ( —==).
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cholesteryl
0.04 . 001
nodi fi ed by chol esteryl

Examples

"t-.--/-Nlcl!
1- et hyl enedi am necar boxyl

| euci nat e

Sodi um dext r annet hyl car boxyl ate nodi fi ed by

Part A: Polysaccharides

[000239] Table 1 below presents, in a nonlimiting way, examples of polysaccharides

ate Pol ysaccharide 24 g:19 n:
11, N-(sodium net hyl cgy boxyl ate) dextran carbamate
38 POLYSACCHARI DES

5 which can be used in the compositions according to the invention.

1.96 m

POLYSACCHARIDES

SUBSTITUENTS

-f~A-COONa
-g-B-k-D

COMMON NAME

Polysaccharide 1

g: 38
n: 0.9
m: 0.2

. g e
\O/Y Na

O

‘\O/YH\)ko/\Hs/

Sodium
dextranmethylcarboxylate
modified by octyl glycinate

Polysaccharide 2
q: 19
n: 1.0
m: 0.1
Polysaccharide 16

q: 19
n: 1.05
m: 0.05

Polysaccharide 17
q: 38
n: 0.37
m: 0.05

.~ [:3)
\‘O/\ﬂ/o Na
O
o]
P
\\o/ﬁ( O/\{\/}(
0] .

Sodium
dextranmethylcarboxylate
modified by cetyl glycinate

Polysaccharide 3

q: 38
n: 1.0
m: 0.1

Polysaccharide 4

qg: 19
n: 1.0
m: 0.2

. o ©
\O/\”/ Na

o

‘xo/ﬁl/n\ i o N

Sodium
dextranmethyicarboxylate
modified by octyl

phenylalaninate




SUBSTI TUENTS -f-A-COONa -[E]-o-[F] COMMON NAME Pol ysaccharide 25 q: 19 n:
1.65 '"'..,0 ee Na 0 0 SO H Sodi um dextrannet hyl car boxyl ate nodi fi ed by
chol esteryl 1-ethyl enedi am necarboxyl fate grafted by reductive amnation to
the reducing chain end Table 1 Exanple Al: Preparation of Polysaccharide 1
[000240] 16 g (i.e., 296 rrrml of hydroxyls) of dextran with a

wei ght - ayerage nolar 5 ofoqqpprom mately 10 kg/ mol (g = 38,

Phar nacognos) - are di ssol ve%l water at 420 g/1.| 30 m of 10N NaCH (296
mmol ) ar¢ added to the sol ut|6n The m xture is brought £0.35C and then 46
g (396 nrdMolyscchatifam ¢hl or oacgt atfe are gdded. [The t enper aL{ ure of the
reactionjmixturg: Bs broughy BQCat, andextemnethyisarapxdateal 60C
for 100 i nutesn: The reaction ned umis diluted vmn{dm.f%fa(bynj 7Qf|met:hQ[_ ter,
neutral i ged with: adetic|acid and pwriy ed by ul t|r f n |orI1I ab
kDa PES frenbrane agai nst 6 vol umes ater. The fi n y§ Fut's'a 'H”f’t:‘? a:sayed
by dry ektract, to detenm ne the.con€entration of poI ysaccharide, ang then
assayed aci dfbasetitrationm—in ou; 50—(VHV)—watertacetone—to—dete{ m ne

t he mean| nunber of net h)lcar)a%fat units per dlucoside unit. 15[000241]

According to the dry exfira®: [jpol ysaccharide] 3 31.5 ng/g. [000242]
According to the acid/ base titration: the nmean nunber of_ nethyl carboxyl ate
units pel Rplysaxchdeider@ t| is 1.1. [ @P0243] The sodi umSodium

dextranngt hyl caébg gyl ate solutionyis ssed t hr qugbxtearitidtayitdrBoxyesten

(anionic)] in ordgrgsd o obtaj xt-N l/c\aggexyll i's
subsequept|ly 29{ yoehi | i zed%or 18 h urs.(y[OO 44] Oct%ﬁ 9[1 y%'r?ayl

par a-t ol lenesul phonic a¢id saltQ is 'Wcordl ng @Sé’afth'é? proces
describefl in Patent US 4 826 818. ’

-~ O ®
0 Na
Polysaccharide 7 /\ﬂ/

U7

q: 38 0
n: 1.05 " (@] Sodium
m: 0.05
' O/\”/N O/\Hs/ dextranTethylcaljboxylate
Polysaccharide 29 3 O\/H\ modified by didecyl
_ s aspartate
q 4
. 1.05 ©
: 0.05
Polysaccharide 8
(3]
q 19 O 2
105 O/\‘( a
005 ° - Sodium
O
Polysaccharide 27 H dextranmethylcarboxylate

q 4 \O/Y O/\H{ modified by dilauryl
n: 1.41 aspartate
m: 0.16 © O Mhe

Polysaccharide 28

50

n1
m: 0.0




[ 000245] 10 g of dextrannethyl carboxylic acid (44.86 mol
nmet hyl carboxylic acid) are dissolved in DM at 60 g/l
gl yci nat e,

0C. 3.23 g of octyl
nnnol ) are suspended in

i s subsequently added to the suspension.

par a- t ol uene

DVF at 100 g/ |-

of

sul phonic acid salt,

and then cooled to

(8.97

0.91 g of triethylamne (8.97 mmol)
Once the pol ysaccharide solution

is at 0OC}] a solution of
5.62 g (%1.8 mmol) of Et
m nutes, [the octyl glyci
subseque t?@’yﬁi‘?%@&%ﬁe‘h
heated t¢® 30C. A:3sel utid
mM of wafer arenatlded tq
solutionfis ultmabiltergq
of 0.9% INaCl sol uti-on ar
pol ysacchari de sol ution

NVM (5. 2459, 51. 8 rmol )

at 10C for 45 m nutes.

the 5 di u

Eacti n
d tohr o E‘IﬁQR

d 5 vol Imes of water. -
is determ ned by dry ext

e stibsequently added. After reacting
nat e suspension is added. The

n of imdazole (10938 g jn 1 _of water) a
B o BT e

Thie

n DM 39 (530 g/T)
A4 s
h elertesh rhethiy Rarbokyg etgu

The pol'ys
RrprraeEhdsiedecanamBiey

ract. A fraction of

concentration of tWe

and

for 10

ent |y
d 52

bl umes

solutionfis lyophiTized
determ n¢ the degree of

octyl glycipate per . gl uc
extract : %ﬁg‘fs§§§€%rﬁ%?qi1§e
titration: n = @:98[ 0004
Prepar ation of Polysacch
par a- t ol Yenesul Ph8ri ¢ ac
describ§¥ in Patent US 4
dextran

thyl carbhoxyl at e

and

af the nnet

1]

= 36.4 ng/ g [ 000247]
48]
ar |

nal'yzed by IT-T NVR in D20 in order to

1] 000246] According to the dry

hyl car boxyl ates to g

cording to the ac
N Gegrautad
gbyifemay égury! glycinate

ccording te the 1H

_ 2 15[ B100249] tyl

i d°salt, & obtai Aed Tacc
| 826 818. d 000250] A sod
synt hesi zed according

i um
to the process descr

ording to the proces$

ve

d/ base
P A2:

D

bed in

7 P4

Exanpl e using a dextr
approxi mately 5 kg/ nol (
is 200bt @i ned by a procsg
[000251] | Aenaadingrid®1t ]
[ 000252] Accordingsto.tr
to the 1H NVR n-f30'05
[000254] | Cctyl phgnyl al g
obt ai nedjaccording to th
[ 000255] | A sodi um dextr g
process

an th a wei ght-averag
5 ngcosnos) ,

2SS sirHI ar| to that descr

ext act : LPonsacc

[ base tithkation

e dr

e acﬁd

29 e : epaﬂgp

1niﬂatéfptafﬁ-tolu%ne ul p

e process °descri %dJHﬁ\F
te,

\nnet hyl car boxyl synt
inpl e Al using a®dextran

>

mol ecul ar wei ght of
dified by cetyl gly
i bed in Exanple Al.

har i de "¢ sadiupg. 1 ny/

n_'ie&?Qﬁrt{oQQQ?el; Hexhet
on o0 Pok%sacghgrlde
hoiP P2dREgMOg|fied by o
at entdidgsyl 4sgaeat818.
hesi zed according to
wi th a wei ght-averag

20

ci nat e,

J
br di ng
3

t he

3”2

lescri bed in Ex3d
nol ecul ai—werght—of —304ay
nodi fi ed|by octyl phenyl
described in Exanple Al.
[ Pol ysac¢haride 3] .= 27.
titratio 1.B°[Y55°‘it.'%"‘f?)652
A4: Preparation of4 Pol y9

dext rannmgt hyl car Be36/| at ¢
Exanmpl e A usi my GO0dext 1

proximatetey —10—kg/fnot—<
at-ani © s obtained b

[ 00025p6] According to t
4 ng/ g 9000257] Accordin
’58] Accordingdo the 1H
accharidef4 [QD0259] A s
2, ~gynt [ acgor

an szzfi |ght63zELEge

g [to the process

—Pharnhacostos
y a process simlar
he dry extract:

g to t he°S8/ base
NWBxtranrretByitarb@byidfe a

odi URdified by dilauryl
escr
nol ecufRP RS ght of

o that

pl e
bed in

Polysaccharide 13

Sodium

dextranmethyicarboxylate

Polysaccharide 14

q: 38
n: 1.0
m: 0.1

r?:: f% . modified by 2-(2-
m: 0.1 o/\[r \/\o/\/o\[(Hm aminoethoxy)ethy!
- 0 _ 0 dodecanoate
‘\O/YO e Sodium

dextranmethylcarboxylate
modified by 2-(2-{2-

[dodecanoylaminolethoxy?}

ethoxy)ethylamine




40 approximately 5 kg/mol (g = 19, Pharnmacosnos), nodified by octyl

phenyl al aninate, is obtained by a process simlar to that described in
Exanpl e A3. [000260] According to the gy extract: [Polysaccharide 4] =
21.8 nmg/ g [000261] According to the acid/base titration: n = 1.0 5[ 000262]
According to the 1H NVR. _m = 0.2. Exanple A5: Preparation of Polysaccharide
5 [000263] 3, 7-di net hyl -l -octyl ephenyl al ani nat e, | par a-to%%(fnesul phonijc acid
salt, is|obtained accorqi ng/\(?([h‘e process descr|bed in '"At US 4 §26
818. 10[ 0@ptcchag@slngm dext ranmet hyl car boxyl at g ,deg{ranmethiyicerboagdet®r di ng t o
the procgss described irn Exanple Al u5| ng a dextrannygomdaoy@kgqg average

nol ecul anf wei ght‘_"r} appr|aoxi mat eIHy 38, Phar macosm)s%1

modi fi ed|by 3, fn]qdﬁ) t hyl|- Tooc I Hga(\e [h%(aeﬁ"taQPHé@'Wt O’bmocess
simlar o that describad in arrpIeAI 265] According to the diy
extract: |[ Pol ysacchari de 5] = 24.3 rng/g 15[000266] éﬁ,‘ggr)e. ;anT\ Rethe

aci d/ bas¢ firtratjon: F 1.0 [000267] According to the TFHNvR—rm==071.
Exanpl e A&ONsAspharide 6ﬁ of Pol ysaccharide 6 [000268] Di octyl
aspartat ¢, paragtabuenegul phonic acid salt, is optained according to|20the

process escri bedl.6h Patjent US 4 826 818. [000269] A sodium
dextrannmgt hyl canb®R¢| at e, synt hesi zed according to the process described in
Exanpl e

; PolWsakeharidiexgrian with a wei ght-average| nol ecul ar wei ght of
approxi mptely 10 kg/ ol |(q = 38, Pharmacosnos), fodified by dioctyl
aspartate, is oﬂt Eped by a process simlar to that described in ExalerpI e
Al . 25[000270] m&&g ding to the dry extract: [Pol ysaccharide 6] = 22}2 ng/g
[ 000271] |According to the acid/base titration: n = 1.05 [000272] Accgrdi ng
to the 1iHPRMRaceharide 38| Exanpl e A7: Preparation of Pol ysaccharide 7
30[ 00027 " D degyhoasparntate, para-toluenesul phonic acid salt, is obfained
according to the qs®cess descrihbed in Patent 4 826 818. [000274]
sodi um dxtranmre:tmwcar box e,” synt hesi ed acclor di ng tpdiure proces;
descri bed pof, SSxARRde # usi nge a dextran’wrth a mldg%a@y&rhgg%b?w ar

P

wei ght of approm mate 10 ko/ mol | (9 3, Phar neacosnps
di decyl spartaﬂe is 3‘>ob"cﬁjﬁe by ocess si |mi ITqdify ?Yh%'eﬁ?&‘rl ped in

Exanmple N . [00D Acc¢ording t he dry extract: [Pol ysaoeteari de 7] =
19. 8 ng/ [0005‘/‘ cconding to the acid/base tijtration: n = 1.05 [000277]
Accor di ng Polysakehdride\2®R| m = 0. 05. 41 Exanple A8: Preparation of
Pol ysaccharide & 4

n: 1.61
m: 0.04

Polysaccharide 26

qg: 38
n: 0.99
m: 0.05

Polysaccharide 23 ' ) r/_f Sodium

g: 19 dextranmethylcarboxylate

n: 1.61 modified by cholesteryl
m: 0.04 1-ethylenediaminecarboxyl
ate
Polysaccharide 24
q: 19 N-(sodium
n: 1.96 methylcarboxylate) dextran
m: 0.04 carbamate modified by

[ cholesteryl leucinate




[000278] Dilauryl aspartate, para-toluenesul phonic acid salt, is obtained
according to the process described in Patent US 4 826 818. [000279] A
sodi um dext r annet hyl car boxyl ate, synthgsized according to the process 5
described in Exanple Al using a dextran with a wei ght-average nol ecul ar
wei ght of approximately 5 kg/mol (g = 19, Pharnnacosnos), nodified by
dilauryl aspartate is obtained by a process simlar to that described in
Exanpl e A—[000280] According-to the dry extract: [Polysaccharide 8] =
22.8 no/ ¢ [000281] Accordi ng t ogygdgrafngsbase ti ration: n = 1.05

10[ 000282] According tofthe 1H NMR m = 0.05. Exanple A9: Preparation of
Pol ysacc zEﬂL)ﬂ%A@HARIP@@(Z%] N- ( E% ét hypdodelcanantd¥Mos MANEI ned
according to the proces< descri be atent US 2 387 201, fromthe methyl
ester ‘lll' 84] A

sodi um dxt ranrret hyl car boxyl ate, synthesized accprding ts;odim- pr oces*,

described in Exanple Al jusing a dextran with\a i Il ar -
BIRHEFGPREEN "\ (2-

| 10. kg/ ma) «(q = 38,
Ipf’B% 8%{5% %é i"'s-Obtai hed by arprocess @Qﬁ'ﬁe&rbyt%w{eﬁ%‘de seri bed
in 20Exa pl e Al g: 190028%] Accordi ng a‘ """ dry e ufezaiwlene[dl%mhyecamdmr de 9]

= 23.8 m [ 000385 Acq ord| ng/ﬂk rr:pl | base '%tregér!af?%lj by red#&“pe D00287]

According to the 1H NVR >E ar a
Pol ysacchari de 10 [000288] Sooﬁ um dext r ansucci nat e@misatttaitheteduciom
dextran Wwth a wei ght-ayerage nolar mass of apprioxi mat e¢naintéhdkg/ mol {q

38, Phar cosm)s) according to the nethe hod descri bed I n the paper by
Sanchez- Chaves et al., 1998 (Manuel ? ., Polymer, 1998, 39 (13),
2751-2757). According to the 1H NMR in D20/ NaOD, the 30nean nunber of

succi nalt EEXHNPIOA L Pelepaiati6 O of d(iﬁyéé'&tﬂarl'dé 11. 4. OI[0002831 Lauryl hgl ycinate,
para-tolu oni C a sal t t according to the process
descri bedmﬁﬁ%dagtre% gbg%n%l% hy?'f%@'fgﬁf]g%té‘?ihi"’ﬁﬁ]adé‘?@?%ﬂ‘éedé%ﬁ metas
nodi fi%ed imgsdy afuagnrogrlnytﬂlmat)ekglrsolo(lqtaﬁ&edharynaopnosjws didspivediin tvatdr bt
descri bedan /Exﬁ’(b’rml%fﬁlON Q%QC@BQHm& %Pé dbsagk tcé) tﬁé1f[§olgtr|%e atgr@%dre is

[ Pol ysaccharl de 1 Accord ase
titrationProHoRt # 0?5!512 n%tgél[’%ﬁ ﬁ‘@“‘i‘ of pRAIYY qk]?ﬂ@acﬁ?a’ée @rej addegh TERanpl e
AL Pr epmrraieralureobf I?oéy‘samttblnamnderelk bf@RO4b Edowchy lo. sEp@irt ahe, then

fosor | bed Pt bt lyeds? 68%%%"3%&%% Wlts 407 3P0 G

hydr o3&/ sYatsf: Rfekielizad With Regtioradprd aydfasgey Waﬁlrtrat'sn ferogalop Sajspe GRS mat el v
10 kg/ mol membrandtagaiens VBRSNS Wwabere THE SR8l s6RMioh s @ss% 153\/549 Sroelctirts. The
T e i aecdr ey ate e pdiilion of P iehTiendas 2T (1o Swphsd o eeigase
i socyanat ‘ibtei@fé’tﬂat'@ éﬁ/éogr(é{ﬂ@al\m@teli/mqt@mmé@ detetreiner gaect inpgn f oumberh,oft he

medi um | smiityiéb) BronHi@IpeRgihcauid fied by diafiltration through a 5 kba
PES and wat er The final solution

is as ye@rbg%%g%c‘gg'ﬁp%% N?B( %'iaé? r@Pﬂ'ésatCﬁ'éar@SﬂmC‘e?ﬂt P AYOn of
pol ysacchi@00243] Aznatdingen ths saddesbyitrationt/ thaseedn tunabdran mathyddrboxy(ate V)

wat er / acef, QR RicSSIENM e t he mean nunber de N-nethyl carboxyl ate
car bamat e un:%%egliJ S Llﬁucom de unit. [000296] According to the dry extract:

[ pol ysaccﬁ%’P?‘b@] E 53 UB AetERMtNERrDYY Iake SBIUEPTS PRSSEREhaEgll pHRSelite.
titrati onesinh@niva@himonaiaeto obta- dexetaRsHeaidaeosdyat Bciéan ol &ibdad dentiper

gl ucosy delyﬁg{OIII ZFH%']ijA]h é_[f900298] An N-(sodi um net hyl car boxyl ate) dextran

car bamat e I'Octyl aspartate is obtained by a process simlar to
t hat desc[rqoﬁé‘ﬂff]@?tmmaée Mlara-toluenesulphonic acid salt, is obtained according to the

process described in Patent US 4 826 818.

[000245] 10 g of dextranmethyicarboxylic acid (44.86 mmol of methylcarboxylic acid)

are dissolved in DMF at 60 g/ and then cooled to 0°C. 3.23 g of octyl glycinate, para-
25  toluenesulphonic acid salt, (8.97 mmol) are suspended in DMF at 100 g/l. 0.91 g of

triethylamine (8.97 mmol) ‘is subsequently added to the suspension. Once the

polysaccharide solution is at 0°C, a solution of NMM (5.24 g, 51.8 mmol) in DMF



[000299] According to the dry extract: [Polysaccharide 11] = 17.8 ng/g
20[ 000300] According to the acid/base titration: n = 1.3 [000301] According
to the 1+1 NVMR m= 0.1. Exanple Al 2: fy eparation of Pol ysaccharide 12

[ 000302] Dil auryl aspartate, para-tol uénesul phonic acid salt, is obtained
.according to 25the process described in Patent US 4 826 818. [000303] A

di d b ate, s i zed according to the process
descri bed 1 R 540 GarhE e e Rpach At BoaeraHy Jever i oretal ar
vei ght  of feap@rminupest &hey odtykglyeimite (sgspendion ith adaraic asamsgdiurmsl shbsedudntly

di lauryl gpepasihéd 8t 108c eht & AesLLBY ﬁe%@&ﬁ%’ﬁus%uﬂ&ﬁfen{%h%gﬁh desfer hed i n_
Exanpl e AI 30[0003&61318Aedc0rd| ng.to the dry extrac ol'ysacchari'de 12] =

12. 3 my/ g°¢ Pri§ & & th@! gowarepharsd B2 i &f wgker afe 2dded® §h800306]
Accor di ngrdaotldlrhmédluni TWRpolpsaeciiaridé. soE)tmﬂiplbaJlt‘PéﬁtercEH emALGH 12010 Rba PES

Pol ysaceNakleork3, ARLANN0T 2 (P03, N0gh BHL LMl dadzeanedis, v

par a-t ol uenesul phonlc aci d cco
descri bedSqnsePBaatIaR:Of (tre golggagclga_[gle spblgggqﬁgqietp(r@@gql gmdry extract. A fraction of

dext r annmesdiytianais bawkiliaéandsatialyres by ed Nm:cmrmymg otr@erttb@e&rr,g,ﬁeestgeq,@ @i bed in
Exanpl e Al %Eﬁgtl ﬂ??ﬁlterrﬁ&hmﬂcggogy%r lvgver f‘&y%"%l ]?p%ggﬁl.lﬁ?,s\,\ge grm Of 43

appr oxi mat el
2- (2- &hi nwpﬁﬂ)@dy‘)%@wg teda@éa/n@@taén[golubacahwm 1]by 36.4pngtoess similar to

t hat deSC[OObQW]IKtc&ﬁ&@Rthé\laqd/base gt[égtg&g%gio@cgr di n? t?ht he d(rjybg?s(far act:
Pol ysacc ccording to the aci

'Eltl’g.tl onfb%bbgﬁiégérfmgtﬁlt% f%g& ngo 0o the 1HNVR m= 0.1. Exanple Al4:
Preparati on of Polysaccharide 14 [ 000312]

- 2-(2-{2- [ eeseasn ethylamne is obt ai ned accordi ng
1050 { [@) §§€§§Qyt§(§%@%ﬁbhﬁaﬁ aat%&eﬂr%%gg 2 387 201, fromthe nethyl ester of

dodec Qe e naePar3tAvenpPURBONF peidisalli ispbiingd-aasersingnio. the000313]
A sodi um plesgssaiesetbly lirc Aateotkys ats26 s3gnt hesi zed according to the process

vt ofddbafxarRbauf) it eiuflerld gt R El U0l B1ET Q0B TR EC!

wei ght of approxi mat el ar macosmo
2- (2-{2- 4ISFdRFRAld ‘F?@Wpé?rﬁﬁd]sétgh@ﬁ?}téqfhW?)%wnwh‘amﬁege rrmlezﬂutaalwmhtby a
process Sapprbamatedy hadg/netes@r &beg pr;hzaéawr}.&) Ahog[fﬁ]go%l‘&]etﬁ\ rn?.l“_ng.ﬁto the
dry exdr = ccording to
Sl i 1 Steain [?&;l’tg#g}ag&ggg W'g f%%a&i%jc“i%f% e ht&’?% %?t he 1H NVR m = 0.1. 20
[000251] According to the dry extract: [Polysaccharide 2] = 15.1 mg/g
[000252] According to the acid/base titration: n = 1.05
[000253] According to the *H'NMR: m = 0.05.

25  Example A3: Preparation of Polysaccharide 3
[000254] Octyl phenylalaninate, para-toluenesulphonic acid salt, is obtained according
to the process described in Patent US 4 826 818.
[000255] A sodium dextranmethylcarboxylate, synthesized according to the process
described in Example Al using a dextran with a weight-average molecular weight of
30 approximately 10 'kg/mol (q = 38, Pharmacosmos), modified by octyl phenylalaninate,
is obtained by a process similar to that described in Example Al.
[000256] According to the dry extract: [Polysaccharide 3] = 27.4 ma/g
[000257] According to the acid/base titration: n = 1.0
[000258] According to the 'H NMR: m = 0.1.
35 '
Example A4: Preparation of Polysaccharide 4
[000259] A sodium dextranmethylcarboxylate, synthesized according to the process
described in Example Al using a dextran with a weight-average molecular weight of



Exanpl e A15: Preparation of Polysaccharide 15 [000317]

2- (2-{2-[ hexadecanoyl am no] et hoxy} et hoxy) et hyl am nei sobt ai ned, according to
the process described in Patent US 2 38/ 201, fromthe nmethyl ester of _
palmtic acid (Signa) and triethylene glycol diamne (Huntsman). 25[000318]
A sodi um dext ranmet hyl car boxyl ate, synt hesi zed according to the process

wer ght _of “ioFREELE QUriBtg S, Bo RO, Bod by o8 PRy
2-(2-{2- [St@t%ia%ahéw%ﬁ@ﬁs ﬂwiemm%yqémam atExpmeie AB i s obt ai ned by a
pLOCSSS s{000280] A@Igtdwgtodﬁﬁ@w Q&Gladtn[PEw@H&h@nd%ﬁ f%%z LACCS!’dI ng tOh
the dry e s ari g ccording to the
aci d/ basefécl{oﬁr%% Aéc Cmr/PtOt e@%'d%ﬁﬁg%ff'oﬁc'&orﬂgng to the 1H NM\R m = 0. 05.
Exanpl & A[L@OZﬁEbmaihmmw thé 'F’(NMPS&'GGh@.I‘Zl de 16 35[000322] Cetyl glycinate,

par a-t ol uenesul phonic acid salt, is obtained according to the process
descri bedEkm;ﬂatﬁanbrédSra%oS%ﬁP&ilcfaccllié)%%??’] A sodi um

dext ranme xyl ate, .s | Z accordlng o the process described in
Exanpl e Aw%lszlg%gz Cﬁ@%hry% C&ﬂ hper}f Faé‘H"tat%(VB?régté’ %F%&Qf‘{%&fc RedgRilt.ofs 44
appr oxi mapedained akegrdinb t¢ the-prodsss Fearriped s Aateht UsddiZbisad. by cetyl gl yci nate

i s obyai nﬁﬂ)dQE4PA%@Gﬁ}S§e>§HﬁH Iéé?b&)@?éted%ﬁﬁﬁ DR Adeo%ffw éA‘Br 00324]
Accor di haride 16] = 23 00832
R e ey N AL oA
1H NNR MeppProxioBitelEXarky/ molAly = 3&, eRparrasdosmosy, rRﬁuWe&amcbaz tigeetdyl-1-68(327] 10
g (i. E»lgeﬁﬂ Tg@rllné%é IQ}Sg{aﬁ'@?lb%)a grfgcgs%)gr{\ﬁé} tWt S(Y}%Ieghlll ESY él%%q ol ar mass

of approxt nat eI ir’i\lo kg har macosnos) are di SSo In water at
10 420 g/ cegrdinggiQ tR%éPr et iniRelvpacsheridatied 2¢6 maég sol ution. The
m Xt uL® i S()dﬁ)lQGGlMIIcortdmg%@haadleaeéltl&aﬁorg { #4.0mol ) of sodi um chl oroacetate

are added e re ion mxture is brought to 60C at
dedpoob3By § RUBRFR Wiife % NMAC o 23GY

0.5C/ m n a| ned at 6 for 100 m nutes. The reacti on nedi um
is diluted with 200 ml of water, neutralized with acetic acid and purified

by ultraf EkgrﬁagiA@np;éagﬁgu.gh oapéyg@ghg?ﬁgs 15 nmenbrane agai nst 6 vol unes of

t d t to det th
bol ysacentCaEBtoRh eatelsh Foim Bl Gensntinbarly i ials othen heriasi6n i n
50/ 502Q v/ the m@@s/da%oeerm Patentdst €8261838t he mean nunber of
met hyl car EUUOYZ[S@T@ sH&\hﬁdeeB@rranmeW@a' Syt %’O%rg%f[éi ccéor’gﬁ‘ng;gg' i ;[EI Rcide dry

extract: %s char :Hd% my/ g 20[ ccor to the aci d/ base
titrationt s‘tCH & ‘ff‘f”grr%tdﬁﬁré%r"‘b 3 WEIgEtaMerage pr e arcwigfeofuni t i s
0.42. | 00@133@>}Im'5t&iy somgwmum(krmmhybmmxyhemﬁaemy didcoy dspargets sied

th h n I | It
deii’?gnni?gg’;%g'ﬁ%xﬁ@éésgs“ﬂ'%”"‘&%“%*ﬁb& SEEBLERI R yopni 11 zed for 18

hour s23 25§ §%]1'TCC@USQI toghs eivrfateact: dﬁPHSQcéhQréiﬁe@]lﬁ BR@nng/gacid salt, is
obt ai ned puoRYdj A@otdingttbeh®bOESSe HesEsd:bed 16 Patent US 4 826 818.

[OOOBBZ]AE %917 CQgggj ngacgqﬁz% q_yh rl;nox dgge nodi fied by cetyl glycinate is

obt ai ned ocess sim o 'that 'descri bed in Exanple Al.
[ 000333] Accordl ng to the dry extract: [Polysaccharide 17] = 18 ny/g

Example A7: Preparation of Polysaccharide 7
30 [000273] Didecyl aspartate, para-toluenesulphonic acid salt, is obtéined according to
the process described in Patent US 4 826 818.
[000274] A sodium dextranmethylcarboxylate, synthesized according to the process
described in Example Al using a dextran with a weight-average molecular weight of
approximately 10 kg/mol (q = 38, Pharmacosmos), modified by didecy! aspartate, is
35 obtained by a process similar to that described in Example A1l.
[000275] According to the dry extract: [Polysaccharide 7] = 19.8 ma/g
[000276] According to the acid/base titration: n = 1.05
[000277] According to the 'H NMR: m = 0.05.



30[ 000334] According to the acid/base titration: n = 0.37 [000335] Accordi ng
to the 1F1 NVMR® m = 0.05. Exanple Al8: Preparation of Polysaccharide 18 10
g of sodi um dextrannet hyl car boxyl ate, gharacterized by a degree of
substitution as 35 nnethyl carboxyl ate of 1.10 per glucoside unit, are
synt hesi zed froma dextran with a wei ght-average nolar mass of 5 kg/nnol (q
= 19, Pha }[g;,gg S - i raocess simlar to that described for
Pol y'sacchgri eé%g_-' g‘ﬁgglt%ﬁgﬁ%regﬁﬁgflﬁaz@g% 45 8 g (i.e., 64 mmol of
hydr oxyl shO00R781fi|ayRf geRartataneaRPkaPessifORIcacic sl AT Pbiained cackyrdimadegr ee of
subst i t ut therpracessrebdtyibedmratyhtad 4 @26 8185 per gl ucoside unit, are dissol ved
in water 6 of 10N NaOH (64 I re added. The m xture is
heat ed to@gé‘ﬁ’%ﬂ%%&lgmgd%%tragmﬁ%h %agﬁ?xg}aéﬁcgﬁr?egzegfjacm{gmg % BeRGETS The 5
m xt ur¥e i desgriberlin Bxarnie Adhusinga alexipm avitht i weight-280@ge ameledutar vegighitadfned at
this tenpgsmbumatdpis mafdy t4 a0alpndAhcBimsd) e snodiiea 59 Whalir Aspaftbdelised Wi th
wat er, ne%gqﬁlb%ed W teh aiceF |r§ ﬁl%'g ac\rll\;g cihe'rzj pur i fied by ultrafiltration
through a°b5okba PES RERBPIHE SYHIBhSESNREL " BAP!e Ahal solution is assayed
by dry exiQ08e80] Acsorditueorthaeryt éraotl [Pelysaiabaridée8lcoaeanthpat i on, and t hen
assayed bpboaesff RasRirg th'tAt bAH/HaBe BOLHEh:JPL M/ 9 wat er/ acetone, to determ ne
t he rrf n &%52% of net Q%I carboxyl ate units per glucoside unit. According to
t he d@ e 1AEYGINGSRERh AT NYBY ™=4%08 ng/ g According to the acid/ base
titration: the nean nunber of nethyl carboxylate units per glucoside unit is

1. 65. 15T@,@an§@ghgm,,gg_§rtagigﬁlg]apg,]%ga%@ﬁa%é)él ate solution is passed through a

Purolite resin (anionic) in order to obtain dextranmethyl carboxylic acid,
whi ch is K9 NERepINAeEhIdofe@namise 18 Rbaingd @eeArdiggerty| theeuriosesse,
par a- t ol ugssesbddpinOFEtentars d 38al 201, ifsnDHamee ! agePbflisdechivié BEIRERERSS
descr'isbed%,;(fne(ﬁg}eﬁggiar}ﬁﬁﬁiﬁgt%? 818. 20A sodi um dextrannet hyl car boxyl at e

C est e

nodi f1 ed qy ery ucinate, is obtained by a process simlar to that
descri bedl Q0024 lLpediun dextaspetivigpraaryiate snfhasized actordnBdioythacrhesssde 18]
= 21 ny/ gddessdinngkahipld Be Rfigds RR%®art Withad Welyht-Avarade %l&%&?%i% J£0 the

1H NVMR m= 0,04, 25 | e 9: Preparation of Pqlysaccharide sodi um
dext ranrre?%?’é'@%e&&yllgig‘fw?ﬁht %‘ésfzeggac%?r&?%@”f‘ﬁs)t h&"qsifsesy dds@ri bed in
Exanpl e Aéminopthy!)dodbexranaide,Widt lobineei gt a gpreceag esimivdre call tast \desagibed ah

appr oy negglypieakg/ mol (g = 19, Pharnmacosnos), nodified by cholesteryl

| euci nate, 1 ﬁbt ai ned b){ a 30process simlar to that described in Exanple
Al . AccorEﬂorqgs S\EPEINGrt) tes eivaetract: pBplysacehaiide; Ue 29718 ™m9/BO. 4 ny/ g Accor di ng
to t he aciohbobaslerctortimattb aime adid/bade fiatfacaorditng to the 1H NMR m = 0. 04.

35Exanpl esﬁ%?égafc@&‘afnﬁttwﬁ‘eq nFgl ysageharide 20 16 g (i.e., 296 nmol of
0

hydr oxyl s extran w th a wei ght -average nol ar nass of approximately 5
kg/ nmol (g = 19, Pharnmacosnos) are dissolved in water at 420 g/1. 30 m of
| ON NesOH £-29piennd ) PrapaashlemPdlisatdhatids@but i on. The mixture is brought to

[000288] Sodium dextransuccinate is obtained from a dextran with a weight-average
molar mass of approximately 10 kg/mol (q = 38, Pharmacosmos) according to the
method described in the paper by Sanchez-Chaves et al., 1998 (Manuel et al.,
Polymer, 1998, 39 (13), 2751-2757). According to the 'H NMR in D,0/NaOD, the
30  mean number of succinate groups per glucoside unit is 1.4.
[000289] Lauryl glycinate, para-toluenesulphonic acid salt, is obtained according to
the process described in Patent US 4 826 818,
[000290] A sodium dextransuccinate modified by laury! glycinate is obtained by a
process similar to that described in Example Al.
35 [000291] According to the dry extract: [Polysaccharidé 10] = 16.1 mg/g
[000292] According to the acid/base titration: n = 1.3
[000293] According to the 'H NMR: m = 0.1.



46 35C and then 26 g (222 mnol ) of sodi um chl oroacetate are added. The
tenperature of the reaction nmediumis gradually brought to 60C and then
mai nt ai ned at 60C for 100 m nutes. Thegyreaction nediumis diluted with
water, neutralized with acetic acid and purified by ultrafiltration through
a 5 kDa PES nenbrane against water. The final 5 solution is assayed by dry

extract, g0 0 tg?%nng}?pgrgg?rggg yw&gp? }concent ration, and then assayed by

aci d/ base titra acetone, to det erm ne the nean
number of [O9BEPRARIHY BepRERle Para- Eo'ttﬁé'PS@Pfﬁth'fsP@Ié sali s. obgiped @rergdine tohe dry
extract: tfhpory=asadribetein Pat@r& Us #8Lgs18. According to the acid/base

titrationg r.ooxyl ate units r. 10gl ucoside unit
is 0.70. HEQ%J?Z @t(' e;(rp ranrre nPf‘Y:% g@y?é%(eé%?gl YR G $ htp%t‘éeg%‘tf frt?ladugh a
Purol it e mass ©f (anRraxinalev riodtgd@pl (o sbB&i Phdemaccamn®t hyd cligsbivry | incaaci d, -
which i's subsspemidtyrel YRORiktuzed bfr&l'ghﬂ‘gb Bt ﬁrth stirring, 8338 mol). of

dext di fi I t bt db
I5pr 0ces st A TRREN Y 2ChEIo B R 1 SR 4D gf/‘i%hﬁﬁa%x'a%téaqe%gﬁr y
extract: §redrodiady hranrmdﬂe‘eQO]\fter EBcthanfpr & Wcder medlgmt 8 dilotedaini Wateased
titrationgyrified @i@ﬁlﬁ%ﬁ@ﬁ Qhﬂﬂgﬁ% theyalbgs I}'h@nbr@fhe a%aﬂ?t %QEN%B'RS(% 9%;1

Pr epa atl nof ac haride 21 16 g (I
dext r4h ?‘H P t - 'AFeFayeSdidar lsnﬁgsgy%q bdeFVo%?‘Wﬁ‘tteIW ‘Qf-‘tﬂrg‘?'ﬁ%lth@q = 19,
Phar rracoscrmos')tranoe afi paypdacediridn; wat ehemtasdR@dgpy acidfbagd tRFatibANnNsdlslo ( 296

nmr6l) ar e(v?gﬁ%'atter‘?aééﬂb& S?A u&étgﬂ?nmerht‘ln‘temn%(éa r ztalt'n%.fﬁr e{ngm-nettR Ig’argo%/é% then 18

g (158 mmo sodi um ¢hl oroacet ate are add errpera are of the
react i on TREATAH U8y PEUYUFISFEB Wught to 60C and then maintained at 60C for
100 ni nut[esozg’mect@amgltomhémm dXiRalcS [ebll/sace»%rwteq h= :vmga{ / neut ral ized with

aceti £ a\(/:\;a ogmfﬁygr?ml edtoby ul t£C|J/bat raf, Erorlt%Pt by j“‘é?& rQE?‘bert > genbr ane

agai nst solit i BhPeCas LUs fYer mi ne
t he pol ys@é@ﬁt&?iméy'éﬁﬁrf@ér?ﬁﬂﬁﬁﬁuoﬁs peIraugasisie Lmstsayetd by acid/base titration

in 50/ 50 [0dbX08]vat ﬂr(/sa&eﬁnOH%thw&rmww H@xtHﬂtecgt%Eﬁ@fé MydRRb B’J dioct

met hyl car boxyl at.e unj | ucosi uni t ccor di ng to the dry ext ract:
[ pol ysacc?fg?x‘altg]'s Q&‘g?eé "nga/ ﬂ%ﬁ%sééfrﬂfaﬁéo rbattdﬁécrﬁ’éijdﬂ Bpser! ?lAtlr ation: the mean
nunber of [0AB2%B]IAceorliog ytb dtedyrextmcpPolgsacciosidda 10 17.8 3nd)g50. The sodi um

dextrfdme[tohtsémmeaw.ngttete@gaa/bggt lifatRAS§ed through a Purolite resin

35(ani onl[[%%) L n _order tai n dextrannet hyl carboxylic acid, which is
subsequentP§34YAsHrringda theorH AMRABUT D: 1A sodi um dext r annet hyI car boxyl at e
nodi fied by cholesteryl |eucinate is obtained by a process simlar to that

descri bed%)ga pﬁﬂg\%'ﬁe@rauo%o 'fdh Eé%'g?% 9 the dry extract [ Pol ysacchari de

21] = e acl ase titration: n 0.46 According to
the 1H Nl\liﬁ Rijagyy! a%@ﬁ%lt@rm%uermse*pawa@ gl saft, Pocptyelaeelqacrqr@ieg 20 A

sodi uzs demterpaasumtheshﬂwdommat@k@s Asxm Besi zed according to the process
descri be Al Si n ra a, i ght - average nol ecul ar
wei ght ot?[ QQ%@J nQacﬁe °8ei(yﬁ57n y'c(ag’oxylﬂpe g c’:%i Oyding 39 the RIORFS

chol est er%scﬂl@ﬁdhrﬁ(ﬁmpla 81 oistngi ndexttan withraoweigbt-svarageamoteaulbhateighe tr i bed

in Exa”mﬁ)pﬁ;)@'nat%%@%r/ﬁt'on?q .0 4t rﬂ'ﬁarq{a)éo%gé)a%odl éaolgyy%ﬁﬁﬁblagédg?ta?@]s_ 20. 2
ng/ g Acc tration: n According to 1H

ing to
NVR m = qﬁ e E‘kﬁ ‘?C§s%§§‘"aﬁ°etﬁﬁt%‘tsi°6thedo‘f“ %W?a&’charl de 23 15Cho| ester yl
1-et h%ﬂ eri@ﬂDwﬂ]mequlbgwttm arylexthao fiPalysadehdrigiedl2 & 18 naggordi ng to the

[000305] According to the acid/base titration: n = 0.96
[000306] According to the 'H NMR: m = 0.07.

Example A13: Preparation of Polysaccharide 13

35 [000307] 2-(2-aminoethoxy)ethyl dodecanoate, para-toluenesulphonic acid salt, is
obtained according to the process described in Patent US 4 826 818.
[900308]A sodium dextranmethylcarboxylate, synthesized according to the process
described in Example Al using a dextran with a weight-average molecular weight of



process described in the patent (Akiyoshi, Ket al., W 2010/053140). A
sodi um dext rannet hyl car boxyl ate, synthesi zed according to the process
described in Exanple Al18 using a dextrgn with a wei ght-average nol ecul ar
wei ght of approximately 5 kg/mol (g = 19, Pharnacosnos), nodified by
chol esteryl 201-ethyl enedi am necarboxyl ate, is obtained by a process

L | a1 SibahafarCis Degleioh EXale AEmALEREY! Bolicl NG, o SHhiACt

[ Pol ysacchari de According t acl ase trtra
1. 61 AccofdPrgety! tq‘?éeﬁ’.alqOF\WR‘s Pr?ta'redo Y DoprpGespsimilap 4o tpae;si&sqtheénmof
Pol ysacchexantge 24. 12 g (i.e., 0.22 nol of hydroxyl s) of dextran with a

wei ght - av f.a 9, Phar MacosnDs)
are disso Vegﬁ?fﬁégﬁﬂm%d g){%'ffrce [gﬁalﬁ %lh%'%% zégd'ﬂgff%’t to 80C with
stirring. [0903201Accodd® tedhe agfl/besatitra@eon:di aZadi cycl o[ 2. 2. 2] oct ane and t hen

26. 8 g (Opodd3nDj Accoddirf toythe M ReRanataaget ate are gradual Iy introduced.
After reacting for 5 h, the nmediumis diluted in water and purified by

diafiltration through a 5 kDa PES nenbrane agai nst 0. 1N NaOH, 0.9% NaCl and
wat er . ThexanmeAl4oPrgparation of Relgmyedridy 1dry extract, to deternine the

concent r agjoen19f2- @k!%@@d%&@rﬁdﬁhi‘nun@%&@?&h@ﬁ@@%ﬁ%nﬁb{e %Cbﬁfamaeacl‘:arhfnat bon in

50/ 50, 35 V/ ter/

N ot 1 C BB P St OB B 6 U 2 B 08! e MO s 90Rgnes ¢ he
dry extr aadtid ($lpmla)/ela¢mminyld'e]glsrcoBauaﬂmmmg{Lgmtsrﬂ&)Accor ding to the acid/base
titrati 0”[0069?3]%@&|0Mngg&ra9ﬁne a{%‘%&@é rLe@ng? %%E%@’ﬁgttt% %’(1.' r%c%sgr

gl ucoside unit 7s box ate an carbamat e
modi fi ed PRPediRs @s@@r”iﬂ'e IAél}{ﬁ'Wa% gextsary it mevwgagraae@%@&ecuﬁrrwelmt afo t hat
descri bedapproxnatgdy e 16\ kgﬁﬁ@cqqdm%so rtmaemdtc)sn@s; r aﬁ&d|f|édDObyS§.C(Qh@I de 24]

e trati
[0003 ] [;Qgg ggﬁ%ﬁ%o ?‘gx’%ﬁ%ﬂ‘/ﬁ%t am%’% ?F%héaﬁ%‘?e%?@ﬁ!ﬂ i? R of
Pol ysacch%ﬁsF'ﬂIQEdZ'B ouRe Akt eryl 1- et hyl enedi ani necar boxyl at e hydrochl orate
lts o:ot ai nmoam%cdbrﬂ&g;t@ th@@rypéx@r%@tssfPQlQ%"cha?ﬁﬁ i J@aﬁtgnﬁg,/@nt (AKi ?loshi, K
et a ran w a wei ght -avérage nol ar nass
of approx na?}?cyAcgor%'nfg 3 t% agd Y t'%?]té?rhd]co 3.2 mmol of chai n ends)
are di ssoﬂQSa@al@]rﬂCENB(DQetD t@@tﬁ NMR8 my=df.1chol est eryI

1- et hyd enedi am necar boxyl at e hydrochl oride (9.5 mol), 0.96 g of 15
triethylamne gq?of sodi um cyanobor ohydri de (32 mml) are

added to %’f‘?@"q%éég %’ﬁp?f)éa?rh?ﬁ aridedpirred at 80C for 24 hours. After
cool i ng, [EO0E3 KT I&-(R-€24[ Bexadecinpyibmiredethboyhetiaxiy)cdraaminkane iand db&ﬁﬂed‘ rom

acetone, ahg-Hd ﬁ)dth‘érﬁigéeééua%&%? L E&req U_QL 3 ?%} Pe L] AYRs n%tﬁﬁ XL a aq[f

nodi fied at the chain end by c ester 1AM necar oxXy
obt ai ned. p%mét&ﬂqﬂﬁsdﬂé&%)r%{Wrﬁﬁwwaﬂb’éﬁijl‘l‘@mwe (lontsmaract eri zed by a degree

of suisst i [000B D8] AASodiBhhYdxEARReX Ak xOfatdl, . %tlﬂ@fze@'a@@?&h@&o%btpr@@s
modi fied gl the ghaln, ?ggl%l r]aoljgﬁpatrha thdae\év X%g\geerg%ea%?g% f box%htd)ie was

synt hesi zed by a process Si M ing the
dext r an n‘iﬂi’i"?)i"@ét&é\t ihekatieg n (@nd bys,cH¥laEBeeasylos), modified by 2-(2-{2-
1- et hyl engdikaddcaRsAmiag ekt ethe6 96l RGiILO id BBl St Brdce s[Em MFdgchari de
25] = 13. t% Erg/g gdA chrdl 99%0 t he aZ| d/ibasle tlatratlw(;n an & ;
a escribed In xampe
30 [000319] According to the dry extract: [Polysaccharide 15] = 22.2 mg/g
[000320] According to the acid/base titration: n = 1.05

[000321] According to the *H NMR: m = 0.05.

Example A16: Preparation of Polysaccharide 16

35 [000322] Cetyl glycinate, para-toluenesulphonic acid salt, is obtained according to the
process described in Patent US 4 826 818.
[000323] A sodium dextranmethylcarboxylate, synthesized according to the process

described in Example Al using a dextran with a weight-average molecular weight of



According to the 11-1 NVR each polynmer chain carries a cholesteryl 1-

et hyl enedi am necar boxyl ate group grafted to the reducing chain end. Exanple
A26: Preparation of Polysaccharide 26 g0[ 000338] Chol esterol |eucinate,

par a-t ol uenesul phonic acid salt, is obtained according to the process
described in Patent US 4 826 818. [000339] A sodium

dext ranne v synt hesi ccordi\ng ta.t process described in
Bearpi o APHorHod o Rfino U 98, HE RIS gt at L S L gRE SR
appr oxi na?@Py‘elg’Yl@gqrﬁ?ﬁlss gignitar ggthaphgsariRed snbeimpleddi fi ed by chol est er ol

| euci nat e[008504) Adebmirved thy day @&%@S[sposﬁsééchﬂfdetfs]tm?] nqﬁ%cr'i bfd in Exarm}e
Al . [0003 rding .tq the dr tract: [Polysaccharide 26] = 26.6 ng/g
[000341] ACCSF %&°'idbr%ttﬁce%h%8f'8?/?’8§%EE(FP{'_?’}'aH Toln(.%n = 0.99 [000342] According
t o thed 11E0008REE Aqeordir@. t05he *HIOIMRxams| ®0B27: Preparati on of Pol ysacchari de
27 Dilauryl aspartate, para-toluenesul phonic acid salt, is obtained
according_to th%gr cess described in Patent US 4 826 818. 5A sodium

X

dext r anmetHTRS PRFatoR Ok eI @dd8ddor di ng to the process described in
Exanpl e ABOGRTI @ (dexti8mimmdltdl hydvedyghtof deerageitin] aeighebvareig fiolof

appr oxi mat gLy ofl aGHhiIRGtei 90 RgAnolFiRAL %%g&ﬁ%cgsﬁ%{;%eoqssgxggﬁ QA o

aspartate,_is,obtained by a process sim escribed in anpl e
A, 10 $EHeAasy ”)Ad%&r%‘iy NECH d 1BRE& P X BAdeq to tEgytenhEe mixterE is= 16. 7
my/ g 5_0[ 06:@a¢H toABEW atidghehos.bhte (BCinet dppssddidrk ahioPehicethats ate 4?{1&[&%3451
Accor di ng ' o= Qs ol EPAT on of ., .

Pol ysacch%etrnﬂ)c?téﬁgge b %ria%%%g%%&ﬁ F%ﬁ)?@g‘?\gﬁt‘égerot §t agc, gﬁg{:@{‘ o?rl?eﬁegﬁpphoni C
aci d sal t Majréaiged af ARY fRFciOdMingtese Thetrhection geedismde stilbtagewith R0Patleeft US 4
826 818. WEB3ditrafecuOrlich BEERXddRBRE b idaan\D Ak Rt ion TGRSl 7 RFa deEOT di Ny
wei ght> av P IBE RTeut & lBIGHT B30t SRF resry ‘Soxgr b fy S, v

Phar macos#es)mingdte Pplyshdolyariiiel concsritraiopartdtiesn assapdst by reeid/tmse ditpatioces s

simlar tg tdygb @ppChitepdcd 0. dry
extract: Po({yzesﬁa(?gﬁari dg/eczéé?néi&gg@ rtlﬁrgﬁge f%gggg?@cbﬁﬁﬁgh?ga%ﬁéﬁggi d/ base

titrationN BT PlUSESIEBY850] According to the 'H NVR m= 0.07. Exanple
A29: Pr epHEI0aB2&incbrdPgl ty siae diyasitichet: 290250 = I¥.deeylb aspart at e,

par a- $@l u i [ L $; [ o ' t S

oscr Ded s EPeRaig® s B npst BraRhR PEl ECAT b RechEa B

dext r anme M RELFBEERS fatait s A¢-hesi zed according to the process described in

Exanpl e Al000SB0lgrha sdeiint aextrdninfethyit@beiliata weILaee i<Tphgaed tAfoud®iamirofk
ggg;??'at”g%e@%ng (a;lﬂolﬁQ/) ngldeﬁ b c=>bt%in e%r‘ra%(:e%?yrllcnaggc}xylicnggh,f I ﬁicci:h l|Dsy sucgsggucewcly
lyophilized for 18 hours.
25 [000331] Cetyl glycinate, para-toluenesuiphonic acid salt, is obtained according to the
process described in Patent US 4 826 818.
[000332] A sodium dextranmethylcarboxylate modified by cetyl glycinate is
obtained by a process similar to that described in Example Al.
[000333]  According to the dry extract: [Polysaccharide 17] = 18 mg/g
30 [000334] According to the acid/base titration: n = 0.37

[000335] According to the *H NMR: m = 0.05.

Example A18: Preparation of Polysaccharide 18

10 g of sodium dextranmethylcarboxylate, characterized by a degree of substitution as
35 methylcarboxylate of 1.10 per glucoside unit, are synthesized from a dextran with a

weight-average molar mass of 5 kg/mol (g = 19, Pharmacosmos), according to a

process similar to that described for Polysaccharide 1, and then lyophilized.



30obtained by a process simlar to that described in Exanple Al . [000353]
According to the dry extract: [Polysaccharide 29] = 15 ng/g [ 000354]
According to the acid/base titration: 4 = 1.05 [000355] According to the 'H
NVR m= 0.05. 35 50 [000356] Exanples Part B: Denonstration of the
properties of the conpositions accordi-ng to the invention Exanple B1:

Sol ution gy fapi &k ARkdING Hy@lﬁ#y'lsg o‘?%ﬁl:llggwu e)gtm%fétﬁ)nggrngylajtgocr}a%%& {eﬁ00357]

This solufion I's a comrerci a i nsulin aspart
conpany NBX G RRFrae < iHﬁ’é'éﬁ“t'Phea%a}?é"Y&arq’W\Y@E%g% 3.95 tﬂﬁe SUSNS@ﬁdUmbvmapl de

Is nI Eur oped.fsaameei ip rvxercat 1cmoag/l aephmoa@w MG OHN G4 Mﬁo@nﬂle%lidéd ﬁeéafmlt@rogg%s]
ol ution n anal og

This sol uf[gl %%ﬁgdsq% co%mgr}dc:}:# s([’(;‘rl ¥ G?%rpl ) °r§)?1csegatfn |'EB1|QB ar§o?%gegy 1{'"
conpany EMixtyne| isygragérdly preeghtatre aotemAgraitisgefl. 601, sanst sdmetntaisedaat this

rapi d- aCtterrlg)elraftStél ifd anab@Btithal 1ﬁﬁ><mtes 6?rhe Sﬁlxﬁﬁr{eoi@ aifiyte@nlids %}tbr“g
insulin analo g/ARId aeé St %Oq‘ﬁ é% ?f '%'J his solution is

commer ci al'* &5 q " A naar 3yt Pl%ﬁ”ﬂ% ¥ of'gatyration thrgngn Ay kba ps
Sanofi - Av@ﬁmbsan@nMrnst veaterambe dinaApoldiiereis ddsagedobpduc extractatd agtetmiaet i ng
insulin apal Mccr%ggé%gﬂée‘?\tr%ﬁon Sehd PN by & BWa%ﬁ:t/Bz%g ﬂltP&H%n in bOgue

(Lantﬁe) \Q& 8360% This solution IS a |on of
i nsul Yivgeen a§8‘i°8%§P HETRIBRPARY eéanfeﬁmb%ﬁ@?@vﬁw@erv'm@m@#rof
Lant use. mhcslqerwniuct is a slowacting insulin anal ogue. 25Exanpl e B5:

Sol ution gécom,quge% hQ%H} E’Q{E(Cl‘*nf‘ﬁ@%&ﬁb”@ _lQQ I [ 000361] This sol ution

is a comercl al ut| on under the nane of
Act r api de”cepring f?r%‘&t?&td/ pase fitratiean thendgen ﬁ“mber of meshylgarhoxdete WiitssAsrut i on
of Lant usguedsideQmitliséJirds. and at pH 7 using a substituted 30dextran [000362]

20 f h e A4 are weighed out
accz? aét)el i %ﬁfﬂg%l Qéitﬂa%{net}g %ar %X ? g?(esﬁ "Efénlmﬁ SFd 6Fr%‘8ﬂt%spé'r‘?"ﬁe ieen
conmmer ci a anquchulr\a@rd@n tOAOQtﬁ'aJn§ﬁ>etmnﬂpﬂtb¥ﬂcqrb@>a'dle agihewhish bigt sublsequeotivt i on

becorres C||y6@{|||z%fjtf@i‘1gi|wr§)XI matel y 30 m nutes. The pH of this solution is

6.3. The (g SE K l v?n I§|l 1N sodi um h¥dr oxi de solution. This
clear sol THY'oRY ef"FP?téar rEE fe B‘?fbeﬁ“'a Y% 2Cldn$3ls |16 AbtaiRRe PEcordiag tpItheed at
+4C. 51 prER%&szGQCFBEd irPPatpalr U$ HaI26df18a substituted dextran/ Lantuse/ Api drae

75/ 252630W@§dl&h%x@5nrﬂﬂhzlcg%§2§l§é] Tleﬁéd m/ i:lQJIeé%‘Qr' weﬁggét!& E'o%?algeodW% ci al

formul ation) is added ysacc Kari antuse solution
prepar ed PRCEREHY aét‘Bg‘at dﬁs%'rbﬂgr'” PemRig r‘hll m of a 5 conposition at pH 7.
The conpoAdcbrding fosthe deaextrdcestPofygadeharide 18le= gootg/gol ubi lity of Lantuse and

Api drae u onditipons. This clear solution is filtered
t hr ough amglrdérydl%stﬁe%%%Isgghggorghrgn p gced at +4C. Exanpl e BS:

Pr epar at i M?Oﬂngatostﬂﬁs't' Ny ¢8 =d@R¢+ an/ Lant use/ Humal oge 75/ 25 10conposi ti on
at pkes/ [000364] 0.25 ml of Humal oge (in its comrercial formulation) is

added to f Pol 4/ Lantuse sol ution prepared in
Exanpl e 5 HH%%%eprr&fara il XfS@?yrﬁacchng € &drposition at pH 7. The composition

is clear A§@%W‘f%?<‘ﬁyﬁfﬂethvlﬁérbgwateséYnIIbqiSIlzedwcgcﬁrdmartbmmapr&neissrdlesrerihegen under
these forgahd AD USAGQ! de @R withh relh€BUerBl Hd Mok Svelcph ok hESEAntBLpUIN @
r

0.22 pmf eparation o

subst i tut%%t@&?f‘ an %S_aﬁ?ta %%?&\%6]_ % '%/C%C ¥ lerdnetat 'SﬁﬂtaT”G[dO@O?mS]

0.25 3 omrom(slﬂtu@etqthatldEs:rlbedmeExanmle Aormul ation) is added to 0.75 m of
According to the dry extract: [Polysaccharide 19] = 19.4 mg/g
According to the acid/base titration: n = 1.06
According to the 'H NMR: m = 0.04.

35 Example A20: Preparation of Polysaccharide 20
16 g (i.e., 296 mmol of hydroxyls) of dextran with a weight-average molar mass of
approximately 5 kg/mol (q = 19, Pharmacosmos) are dissolved in water at 420 g/I.
30 ml of 10N NaOH (296 mmol) are added to this solution. The mixture is brought to



20 the Pol ysaccharide 4/ Lantuse solution prepared in Exanple B6, in order
to forml1l m of a conposition at pH 7. The conposition is clear, testifying
to the good solubility of Lantuse and ggovoLog(r) under these fornmnulation
conditions. This clear solution is filtered through a 0.22 pmfilter and is
then placed at +4C. 25Exanpl e B10: Preparation of a substituted

extr an’ Laptusl dich 380 000 miB)37 SSATROSIdbaReAL Mtladol0WEOER0 85 T ©f

ActRapideﬁlnlt_s comercial formulation) 1s a 0.

Pol ysacchirgEeHHPR MY )'s gmdud!lyarropetedaradsCiand hempleint@ped phooidior t o

fgr m 1 (rjﬂl(l_’u)lfmm_uce:srrp'l BIP0s iraqionahedilmn s d?ﬁhl@d%ﬂ‘pﬂ_éfdéi'j ﬁéhti'aziz&i Wﬁh,acbfﬁ&ai:ifjlyi ng to
t he goo 1 it r). a id(r) under, these_fo ation
condi ti onag’f?j _ !flghc%e@{ra@gr%ﬁw l(:)iﬁ&i'ash 3 ?%D??%%aﬁﬁ'?%ﬁﬁ agagisbyath g E”g%]l and is
t hen P ac®H D isasayEk AngneeRiact, tPriepriming e rofysacehabige cengeetdation, and

dext r an/ Lyaeh bsédyet AN stid/bade B86G6h FOBDED (/0N waterRidetbndPtP AR AIneOng M of
Api dr ae (ljnganl LS ﬁorrg"geng%all -orrln{l atloné 1S aﬁjded_to 0.6 m of the

Pol ysacchari de 47T ant uea’ SYPEM &R UpleBar FU9sif s ihpl e B6, in order to form
1 m of aAceidisstiotthednaextpadt:7lpolyhecchanigedsi 88.0rmg/g cl ear, testifying to the

good sol ukicbiding @f the 22idBdte UitRutiBA dtHARE5RBLMBEESF ﬁw&%?ﬁaufb‘awyﬂeaﬁriiﬁérber .
condi C1on . Tf(]jIS %I.egr solution is filtered through a 0.22 pmfilter and is
1 acdicoadelat 6

t hen a 70 Exanpl e B12: Preparation of a substituted
dext r an/ LEhet scdtiinpiektices mEdi\Bcarbaxy g Sotution iat pgaked’ thid06B&8Pubblite Fesinf

Api drae ((aRichic$ iRO8MIRF Cc-baJ)bt%ﬂr H&t@n&’r%%%ﬂ%%b?ﬁ/ﬂé%c‘co \ghlé%nlL ijsérﬂ%ntl

Pol ysaccharide 4/ Lant use solution p anpl e inorder Yo form
1 m of JdYRWEESIPiIGNUS-pH 7. The conposition is clear, testifying to the
good sol ubsbditry dektreamtthyearboslylARi dodifed Byl eholbdtese (dueinatel iatob@iindeomei t i ons.
Thi s e I ' iLLered. a 0.22 pmfilter and is then

pl aceg a'[aﬂrﬁe%%g@%ﬂﬁ# @%ﬁgﬁlﬁgggﬁ%‘i‘?{aﬁ?gg of Lantuse [000369] 1 ml of

Lant use |Accaidigdottge grnexterct Ppigsacsrids 2H T 8BOdheigng 20 ny/ M of BSA
(bovi ne sadcoraiiray toutA® Beid/bERe titBPIBIA=10.84 ure sinul ates the conposition of
the 15 subcut anequs Ium A precipitate appears, which is in good
agreemnty%oﬁdhn%%SHﬁé% '%‘&'%‘perati on of Lantuse (precipitation on
injection due to the increase in the pH). [ 000370] Centrifuging at 4000

revi mo isakdid Al RelarbflorPbidRiysh@ngfpapat € the precipitate fromthe
Lantuse i s assayed in the 20supernatent. The

super nat e{‘% . ,Subésguent I %f _
result of ' Bk 7P FUPOIgBob s opYied 1 Sxfran Mitina Weohi-ayeegr pnelat &ess & m
Exanpl e Bipproxinatelypb tkkathain(qof 1, Rilbshadodined) dextissuVddaint wster @erRosj/t i on
[000371) o ] oP Lo RLBAAGOBHEF oAl LS tnRAMLIAN TR FRALAT le B6
is added to 2°n1 of a I?;CBS SO u?iaon cont aieur?l%ng0 ’(S)Rhg?é op%é,&m?‘g%ﬂ\?i@ﬁe serum
al buni n) .3 The"g5bESABIA InBXPTIPle of SPRINR: @iorearetate appaddade Ahe temperrature
sub/cmsan_eamse ettt 'immd eBliymn &Cgrattaly ereneas $0°¢ ﬁﬂ%ﬂeﬂ meRRdifidd ?tgém fﬁF 4000
rev/imn 1.$.C n order to arate the precipitate fromth
super nat e@tq rﬁé&hegéaﬁékﬁ??elﬁerﬁuué & ?@Réetds Y a'ttilfl‘e atey T%gragffeﬁg?’ﬁ'&taéﬁ?‘f a%fe
resul t ofandHiusified by hirafdBatas thieushust kP RESUNEMbrana ageiest wateat B firat m
30Thi s pejofriohag8ssafedPbeahpitalit, @ d@ierhﬁ@ﬂﬁ%%olg%aécﬂﬁ’mé ElcettPatidiagn®bt ai ned
for the Qtrol d&}CI‘I b‘f{g Nt anpl e 0?15@ %0 0 73} Di ssol uti on and
preci pi t at'T OA T ESY &Y YHPREA PP HoW HYEY ) BatErisreteRanigl dafermine the
30 mean number of methylcarboxylate units per glucoside unit.

According to the dry extract: [polysaccharide] = 52.6 mg/g .

According to the acid/base titration: the mean number of methylcarboxylate units per

glucoside unit is 0.50.

The sodium dextranmethylcarboxylate solution is passed through a Purolite resin

35 (anionic) in order to obtain dextranmethylcarboxylic acid, which is subsequently
lyophilized for 18 hours.
A sodium dextranmethylcarboxy_late modified by cholesteryl leucinate is obtained by a

process similar to that described in Example A1l.



B6 and B14 were carried out with other substituted dextrans at the same 35
concentration of 10 nmg/nml of pol ysaccharide per 100 IUWm of Lantuse. 20 ng
of polysaccharide in the |yophilisate formare weighed out accurately. This
| yophilisate is taken up in 2 m of Lantuse in its comercial fornulation.
A transient precipitate appears but the solution becones clear after

appr oxi naﬁ\@éo)’du?@t%h@‘ﬂrﬁ%xt{yé’ Jo%a%ﬁgﬁée ziig:g(g?o%%ﬂéeng on the nature of the

pol ysacchari de s SO I on pH is adjusted to 7
with a 0.A%EH Eﬁmﬁmﬂé%séé't@épmn d0-4¢hi s clear solutionis filtered

t hr ough aA&:oz?cRng)ta thel ‘Hevmrend 24 s.o04hen pl aced at +4C. The results are
collated in Table 2. Polysaccharide No. D ssolution of Lantusg
Precipitation of Lantusg % of precipitation 2 Yes Yes 85 1 Yes Yes Not
nmeasur®ed Exaseplyd22gRrepardtion yeRolygacchaside22ed 5 Yes Yes 94 6

A sodium dextranmethylcarboxylate, synthesized according to the process described in
Example A18 using a dextran with a weight-average moiecular weight of
approximately 1 kg/mol (q = 4, Pharmacosmos), modified by cholestery! leucinate, is
obtained by a process similar to that described in Example A18.

10  According to the dry extract: [Polysaccharide 22] = 20.2 mg/g
According to the acid/base titration: n = 1.61
According to the 'H NMR: m = 0.04.

Example A23: Preparation of Polysaccharide 23

15 Cholesteryl 1-ethylenediaminecarboxylate hydrochloride is obtained according to the
process described in the patent (Akiyoshi, K et al., WO 2010/053140).
A sodium dextranmethylcarboxylate, synthesized according to the process described in
Example A18 using a' dextran with a weight-average molecular weight of

approximately 5 kg/mol (q = 19, Pharmacosmos), modified by cholesteryl
20  1-ethylenediaminecarboxylate, is obtained by a process similar to that described in
Example A18.

According to the dry extract: [Polysaccharide 23] = 20.1 mg/g
According to the acid/base titration: n = 1.61 '
According to the 'H NMR: m = 0.04.
25
Example A24: Preparation of Polysaccharide 24
12 g (i.e., 0.22 mol of hydroxyls) of dextran with a weight-average molar mass of
approximately 5 kg/mol (q = 19, Pharmacosmos) are dissolved in a DMF/DMSO
mixture. The mixture is brought to 80°C with stirring. 3.32 g (0.03 mol) of 1,4-
30  diazabicycio[2.2.2]octane and then 26.8 g (0.21 mol) of ethyl isocyanatoacetate are
gradually introduced. After reacting for 5 h, the medium is diluted in water and
purified by diafiltration through a 5 kDa PES membrane against 0.1N NaOH, 0.9%
NaCl and water. The final solution is assayed by dry extract, to determine the
concentration of polysaccharide; and then assayed by acid/base titration in 50/50
35 (V/V) water/acetone, to determine the mean number of N-methylcarboxylate
carbamate units per glucoside unit.
According to thé dry extract: [polysaccharide] = 30.1 mg/g
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According to the acid/base titration: the mean number of N-methylcarboxylate
carbamate units 'per glucoside unit is 2.0.
An N-(sodium methylcarboxylate) dextran carbamate modified by cholestery! leucinate
is obtained by a process similar to that described in Example Al.

5  According to the dry extract: [Polysaccharide 24] = 17.9 mg/g
[000336] According to the acid/base titration: n = 1.96
[000337] According to the 'H NMR: m = 0.04.

Exa'mple A25: Preparation of Po.Iysaccharide 25
10 Cholesteryl 1-ethylenediaminecarboxylate hydrochlorate is obtained according to the
process described in the patent (Akiyoshi, K et ai., WO 2010/053140).
10 g of dextran with a weight-average molar mass of approximately 5 kg/mol (q_= 19,
Pharmacosmos, 3.2 mmol of chain ends) are dissolved in DMSO at 80°C. 4.8 g of
cholesteryl 1-ethylenediaminecarboxylate hydrochloride (9.5 mmol), 0.96 g of
15 triethylamine (9.5 mmol) and 2.0 g of sodium cyanoborohydride (32 mmol) are added
to the reaction medium, which is stirred at 80°C for 24 hours. After cooling, the
mixture is pfecipitated from dichloromethane and then from acetone, and dried under
vacuum. According to the *H NMR, a dextran modified at the chain end by cholesteryl
1-ethylenediaminecarboxylate is obtained. A sodium dextranmethylcarboxylate
20 characterized by a degree of substitution as methylcarboxylate of 1.65 per glucoside
unit and modified at the chain end by cholesteryl 1-ethylenediaminecarboxylate was
synthesized by a process similar to that described in Example A18 using the dextran
modified at the chain end by cholestery! 1-ethylenediaminecarboxylate.
According to the dry extract: [Polysaccharide 25] = 13.7 mg/g
25  According to the acid/base titration: n = 1.65
According to the 'H NMR: each polymer chain carries a cholesteryl 1-
ethylenediaminecarboxylate group grafted to the reducing chain end.

Example A26: Preparation of Polysaccharide 26
30  [000338] Cholesterol leucinate, para-toluenesulphonic acid salt, is obtained according
to the process described in Patent US 4 826 818.
[000339] A sodium dextranmethylcarboxylate; synthesized according to the process
described in Example Al using a dextran with a weight-average molecular weight of
approximately 10 kg/mol (g = 38, Pharmacosmos), modified by cholesterol leucinate,
35 is obtained by a process similar to that described in Example A1l.
[000340] According to the dry extract: [Polysaccharide 26] = 26.6 mg/g
[000341] According to the acid/base titration: n = 0.99
[000342] According to the 'H NMR: m = 0.05.
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Example A27: Preparation of Polysaccharide 27
~ Dilauryl aspartate, para-toluenesuiphonic acid salt, is obtained according to the

process described in Patent US 4 826 818. 7

5 A sodium dextranmethylcarboxylate, synthesized according to the process described in
Example A18 using a dextran with a weight-average molecular weig'ht of
approximately 1 kg/mol (q = 4, Pharmacosmos), modified by dilauryl aspartate, is
obtained by a process similar to that described in Exampie Al.
[000343] According to the dry extract: [Polysaccharide 27] = 16.7 mg/g

10  [000344] According to the acid/base titration: n = 1.41

[000345] According to the 'H NMR: m = 0.16.

Example A28: Preparation of Polysaccharide 28
[000346] Dilaury! aspartate, para-toluenesulphonic acid salt, is obtained according to
15 the process described in Patent US 4 826 818.
[000347] A sodium dextranmethylcarboxylate, synthesized according to the process
described in Example A18 using a dextran with a weight-average molecular weight of
approximately 1 kg/mol (g = 4, Pharmacosmos), modified by dilauryl aspartate, is
obtained by a process similar to that described in Example Al.
20 [000348] According to the dry extract: [Polysaccharide 28] = 25 rhg/g
[000349] According to the acid/base titration: n = 1.50
[000350] According to the 'H NMR: m = 0.07.

Example A29: Preparation of Polysaccharide 29
25 [000351] Didecy! aspartate, para-toluenesulphonic acid salt, is obtained according to
the process described in Patent US 4 826 818.
[000352] A sodium dextranmethylcarboxylate, synthesized according to the process
described in Example Al using a dextran with a weight-average molecular weight of
approximately 1 kg/mol (q = 4, Pharmacosmos), modified by didecyl aspartate, is
30 obtained by a process similar to that described in Example A1l.
[000353] According to the dry extract: [Polysaccharide 291 = 15 mg/g
[000354] According to the acid/base titration: n = 1.05
[000355] According to the '"H NMR: m = 0.05.

35



Not neasured 23 Yes Yes Not neasured 24 Yes Yes Not neasured 25 Yes " Yes
Not neasured 26 Yes Yes Not neasured 54 Exanple Bl5: Precipitation of a
substituted dextran/Lantus(r)/Apidra(rgy 75/ 25 conposition at pH 7 1 nl of
the substituted dextran/Lantus(r)/Apidra(r) 75/ 25 conposition (containing
7.5 mg/m of polysaccharide, 75 IUn of Lantus(r) and 25 U of Apidrag)
prepared 5 in Exanple B7 is added to 2 nl of a PBS solution containing 20
ng/ M of BSA ébovi ne serum al bumn). The PBS/ BSA mi xture simulates the
conposi t i BRO8PE1EX8MRIfASc Ut aneous nedi um A precipitate appears. [000374]

Centrifugi ng atPaOBODERYASHRiOhSf @RE bIdpdriRidlofithe @bRABEsifihsSHRS R EL the
precipitate fromthe supernatent. Subsequently, Lantus(r) is assayed in the
10super nat ent . Th'éwﬁ'étf‘c’@ent ages of precipitation of Lantus(r) are simlar to
the captrol described in Exanple B13. Exanple Bl6: Precipitation of various
conpositions, the nature of the substituted dextran being varied 15

[ 000375] Eheile BESES LGN rablacacsid sﬁwghélb?{ﬁ(é\?%l!g%t@?gtn géo ﬁggr%g 05%2] nere

oot ts ABORSIT R ARG PEIT R FABI o B GRS s e RARA! { he
di ssol ut i ¥evodieidisk einderciie piatrat df dvpvolfog®anttbis UBR aad éovetapid®ad Europe. This
product is a rapid-acting insulin analogue.
10 _
Example B2: Solution of rapid-acting insulin analogue (Humalog®) at 100 IU/ml
[000358] This solution is a commercial solution of insulin lispro, sold by the company

Eli Lilly under the name of Humalog®. This product is a rapid-acting insulin analogue.

15  Example B3: Solution of rapid-acting insulin analogue (Apidra®) at 100 1U/mI
[000359] This solution is a commercial solution of insulin glulisine, sold by the
company Sanofi-Aventis under the name of Apidra®. This product is a rapid-acting
insuiin analogue.

20 Example B4: Solution of slow-acting insulin analogue (Lantus®) at 100 IU/mli
[000360] This solution is a commercial solution of insulin glargine, sold by the
company Sanofi-Aventis under the name of Lantus®. This product is a slow-acting
insulin analogue.

25 . Example B5: Solution of human insulin (ActRapid®) at 100 1U/ml
[000361] This solution is a commercial solution from Novo Nordisk, sold under the
name of Actrapid®. This product is a human insulin.

Example B6: Dissolution of Lantus® at 100 IU/ml and at pH 7 using a substituted
30 dextran

[000362] 20 mg of Polysaccharide 4 described in Example A4 are weighed out

accurately. This Iyophlilisate is taken up in 2 mi of Lantus® in its commercial

formulation. A transient precipitate appears but the solution becomes clear after

approximately 30 minutes. The pH of this solution is 6.3. The pH is adjusted to 7 with
35 a 0.1N sodium hydroxide solution. This clear solution is filtered through a 0.22 pm

filter and is then placed at +4°C,



Pol ysaccharide No. Dissolution Lantus(r)/Apidra(r) 75/25 Percentage of
precipitation of Lantus(r) 2 Yes 85 1 Yes Not neasured 4 Yes 87 3 Yes Not
nmeasured 5 Yes 86 6 Yes Not neasured 7syYes Not neasured 8 Yes Not neasured
9 Yes 86 10

Example B7: Preparation of a substituted dextran/Lantus®/Apidra® 75/25 composition
at pH 7
[000363] 0.25 ml of Apidra® (in its commercial formulation) is added to 0.75 ml of the
_ Polysaccharide 4/Lantus® solution prepared in Example B6, in order to form 1 ml of a
5 composition at pH 7. The composition is clear, testifying to the good solubility of
Lantus® and Apidra® under these f'ormulation' conditions. This clear solution is filtered
through a 0.22 pm filter and is then placed at +4°C.

Examplg B8: Preparation of a substituted dextran/Lantus®/Humalog® 75/25
10  composition at pH 7 '

[000364] 0.25 ml of Humalog® (in its commercial formulation) is added to 0.75 ml of

the Polysaccharide 4/Lantus® solution prepared in Example B6, in order to form 1 ml

of a composition at pH 7. The composition is clear, testifying to the good solubility of

Lantus® and Humalog® under these formulation conditions. This clear solution is
15 filtered through a 0.22 pm filter and is then placed at +4°C.

Example B9: Preparation of a substituted dextran/Lantus®/NovoLog® 75/25

composition at pH 7

[000365] 0.25 ml of NovolLog® (in its commercial formulation) is added to 0.75 ml of
20 the Polysaccharide 4/Lantus® solution prepared in Exampie B6, in order to form 1 ml

of @ composition at pH 7. The composition is clear, testifying to the good sotubility of

Lantus® and NovoLog® under these formulation conditions. This clear solution is

filtered through a 0.22 um filter and is then placed at +4°C.

25 Example B10: Preparation of a substituted dextran/Lantus®/ActRapid® 75/25
composition at pH 7
[000366] 0.25 ml of ActRapid ® (in its commercial formulation) is added to 0.75 ml of
the Polysaccharide 4/Lantus® solution prepared in Example B6, in order to form 1 ml
of a composition at pH 7. The composition is clear, testifying to the good solubility of
30 Lantus® and ActRapid® under these formulation conditions. This clear solution is
filtered through a 0.22 pm filter and is then placed at +4°C.

Example B11: Preparation of a substituted dextran/l__antus®/Apidra® 60/40
composition at pH 7

35 [000367] 0.4 ml of Apidra® (in its commercial formulation) is added to 0.6 ml of the
Polysaccharide 4/Lantus® solution prepared in Example B6, in order to form 1 ml of a

composition at pH 7. The composition is clear, testifying to the good solubility of
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Lantus® and Apidra® under these formulation conditions. This clear solution is filtered
through a 0.22 um filter and is then placed at +4°C.

Example B12: Preparation of a substituted dextran/Lantus®/Apidra® 40/60
5 compaosition at pH 7 _

[000368] 0.6 ml of Apidra® (in its commercial formulation) is added to 0.4 ml of the

Polysaccharide 4/Lantus® solution prepared in Example B6, in order to form 1 ml of a

composition at pH 7. The composition is clear, testifying to the good solubility of

Lantus® and Apidra® under these formulation conditions. This clear solution is filtered
10  through a 0.22 pm filter and is then placed at +4°C.

Example B13: Precipitation of Lantus®

[000369] 1 ml of Lantus® is added to 2 ml of a PBS solution containing 20 mg/ml of

BSA (bovine serum albumin). The PBS/BSA mixture simulates the compositioh of the
15 subcutaneous medium. A precipitate appears, which is in good'agreement with the

mechanism of operation of Lantus® (precipitation on injection due to the increase in

the pH).

[000370] Centrifuging at 4000 rev/min is carried out in order to separate the

precipitate from the supernatent. Subsequently, Lantus® is assayed in the
20  supernatent. The result of this is that 86% of Lantus® is found in a precipitated form.

Example B14: Precipitation of a substituted dextran/Lantus® composition

[000371] 1 m! of Polysaccharide 4/Lantus® solution prepared in Exampie B6 is added

to 2 ml of a PBS solution containing 20 mg/ml of BSA (bovine serum albumin). The
25 PBS/BSA mixture simulates the composition of the subcutaneous medium. A

precipitate appears.

[000372] Centrifuging at 4000 rev/min is carried out in order to separate the

precipitate from the supernatent. Subsequently, Lantus® is assayed in the

supernatent. The result of this is that 85% of Lantus® is found in a precipitated form.
30 This percentage of precipitation of Lantus® is identical to that obtained for the control

described in Exampie B13.

[000373] Dissolution and precipitation tests identical to those described in Examples
B6 and Bl14 were carried out with other substituted dextrans at the same
35 concentration of 10 mg/ml of polysaccharide per 100 IU/ml of Lantus® 20 mg of
polysaccharide in the Iyophilisate form are weighed out accurately. This lyophilisate is
taken up in 2 ml of Lantus® in its commercial formulation. A transient precipitate

appears but the solution becomes clear after approximately 30 minutes to a few hours
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Humal og(r) Yes 89 ActRapid(r) Yes 90 Table 4 Exanpl e B18:
Preparation of a concentrated solution of slow acting insulin anal ogue
10(gl argine). A comrercial solution ofgg nsulin glargine, sold by the
conpany Sanofi-Aventis under the nane of Lantuse, is concentrated by
ultrafiltration through a 3 kDa nenbrane made of regenerated cellul ose
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to | yophilization overnight at a tenperature of 20C and a pressure of 0.31
nbar. The sterile |yophilisate thus obtained is stored at anbi ent

- tenperature.
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59 Exanpl e B26: Preparation of a substituted dextran/glargine/lispro
conposition at pH 7, starting froma rapid-acting insulin |ispro obtained
by dialysis of a comercial solution Agvol ume Vpol ysach. /gl argi ne of

pol ysacchari de/ gl argi ne solution, pH 7, exhibiting a 5 concentration of
glargine Cglargine (Wnp and a concentration of Polysaccharide 20 Cpalys.

(ng/ ), Wo@?%]%n?r%&g& %ggbﬁo B0 Rin e.sB%gmeuS @d%dc{/ger ¥ ée@&ﬁ ntlhle' Spro
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(IT'UWm) targeted in the conposition. The solution is clear. The zinc
content pf_ the f n i1s adjusted to the sired con centratiron |Czi nc .
(P Dy BFETet B PAEBhOaHT at ed DEFRUE or | HESSOTEART SPreRREH R | pH | s
adjusted| to 7 by addition of concemtysiymdn®ialOH or HCl . Ladt®s¥he f or rruI ation
is clear| testifying to the good sqlsufi ¥iby of| gl argine and |ispro under
these fofmulation conditions. This solution is|fiftered tnrougn a 0.]22 pm
filter apd—is plafRiféar +4Cc | Exanpl¥8SB27: Preparation88f a substilt uted
dext ran/ gl ar gi neNov&lpg® conposition atrepH 7 20exhi biti ngga concentrati on of
gl ar gi nel of 200 hU/ rrqg@nd a concentratYI on of spro of 33.1Umn (proporti on

as percept age of T sttt —85F15as—gtar gl et spro)—A—coticentrated—200

| U glargine s8HRepigh is prepared adesrding ko Exanpl e9818. A
Pol ysaccharl de 18 (13 ny/m )/gI argi ng; 309 11U m conposition, pH 7, is
prepared from Pol ysaccharl de 18 according to the nethod of preparation
described_in 25 Thi s Polysacchari de 18/ gl ar e 200 TUm .
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Exarrpl e 60 _Thi s r%?saccharl de 18/%&61&8' ne nposition is

added?® o SeerarnsSulZA 15°8pr 001 §ohi33i APk Wé’atrBEﬁdl §?J|d%?flsl i'??t if'EﬁreEJf t he
sol uti on tfroughpa d-2aqtm fiyercamal thgo etared att s4cOMer ci al form according to the
met hod of preparation described in Exanple B25. The solution is clear. The
zinc content of the fornulation is adjusted to the 5concentration Czinc
(PM) = 15B0DRE 5% dRitSEnchf SORBEEt FAEaD of herigAcHPg deswiBl eralese The
final pH '(I&pagj usted to 7 by addition of concentrat ed NaOH or HCl. The
formulati testif th qub|I| i ne and

i spr(%?un er m[ hegrglg ?dcl)lft'r?ﬂl %ft'né'c{)ur%mg“o:? £ gjng’p Ompsaoqy | on (lgesf%l "feret
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G ar 01 ne_ BEE0 QR 1 B ORP ek DRI b OF PRS-y
(proporti tre esncprra@nt Gge:e0hunmbisySefl ispro THARS retsn@teansgdﬂtefmlnsmtw) relzéme
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516, A poFﬁ%sﬁ‘éﬁgr%C‘ﬁ‘at%@d%%* D A e A T
IS preparé £r om Pol ysacchari de 18 according to the nethod of preparation
descri bed in Exanple B22. This Pol ysaccharide 18/ glargine 300 M m
conposition is added to an insulin lispro |yophilisate obtained by
| yophilization of the solution of rapid-acting analogue in its 20comerci al
form according to the nmethod of preparation described in Exanpl e B25.




The solution is clear. The zinc content of the fornulation is adjusted to
the concentration Czinc (PM = 2000 pM by addition of a concentrated zinc
chloride solution. The final pHis adjd4sted to 7 by addition of
concentrated NaOH or HCI. The fornmulation is clear, testifying to the good
solubility of glargine and Iispro under 25t hese fornulation condi tions.
This solu I fi and at +4C.
Thi s conp%)lsaﬂﬁl%ﬁzé sLﬁgéﬁﬁttﬁﬁ bﬁ o?gap%na '% “n gr(ra ara i'Sn of a
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soI-utL ) clleﬁ The |nc content of the fornulation is adjusted to the
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The formulation is clear, testifying to the good solubility of glargine and
l'i spro under these fornulation conditions. This solution is filtered
through a 0.22 pmfilter and is placeds@t +4C. This conposition is
described in Table 5. 5 Exanple B33: Preparation of a substituted
dextran/glargine/lispro conposition at pH 7 exhibiting a concent ration of
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di al ysi s ofecarof appmkiedadbly S, %ls%uaﬁ?@@éldédqﬁlénQS Eﬂgem hgsp of preparation
descri bed in Exanple B26. The solution is clear. The zinc content of the 15

formulation is adjusted to the concentration Czi nc (PM = 1500 pM by
addi t i on bfample diRdePreparaiibnz ohe cohdemtriatsl pallysectimamide/Idiargfrienadmpisition #@dj ust ed

to 7 by agdLyiRmgod sGRERES Qﬂ@kt@% M%&#d% tdQ proces F)‘? th@'c W&e@\tzﬂaggn o?acI ear,
testlp(ﬁ ngHJtto the good solubility of glargine an I Spro under
[

f or mu T 6WAPe . This. solutlon|sf|Iteredthrou_ghaO.22 pmfilter
and i s 20A glilaeelblpdacedBde oy glargoTpoaiposition ias pHes aesddldd iim EIahb@ @23 gxanpl e

No. Pol ys@cﬁw‘%@ﬁ%%t@@ 6\40 ultg?ﬂlré‘c% ﬁ/\z&d&ﬂ mi) k% n&%ﬁ%aé jbgégﬂ%5r99 gteEjL
(11.1/m) Cgl arqgrid 8 13
celltlose Amlcon UI ra 15 sold by the company Millipore). On conclusion of this
ultrafiltration stage, the retentate is clear and the concentration of insuiin glargine in
15 the composition is assayed by reverse phase chromatography (RP-HPLC). If
necessary, the concentration of insulin glargine in the composition is subsequently
adjusted to the desired value by diluting in a solution of m-cresol/glycerol/tween 20
excipients exhibiting, for each entity, a concentration equivalent to that described in
the Lantus® commercial solution (in a 10 ml bottle). This solution at pH 7, which is
20  visually clear, exhibiting a glargine concentration Cgjargine (IU/mI) and a polysaccharide
concentration Cyoys. (Mg/ml), is placed at +4°C,

Example B25: Preparation of a substituted dextran/glargine/lispro composition at
pH 7, starting from a rapid-acting insulin lispro in its commercial form

25 A volume Vpgysach/giargine Of polysaccharide/glargine solution, pH 7, exhibiting a
concentration of glargine Cgargine (IU/mi) and a concentration of Polysaccharide 18
Cpoiys. {(mg/ml), prepared according to Example B22, is added to an insulin iispro
lyophilisate obtained by lyophilization of a volume Vg, the preparation of which is
described in Example B19, so that the ratio Volysach./glargine / Viispro = 100 / Ciispro, Where

30 CisproIs the concentration of lispro (IU/ml) targeted in the composition. The soiution is
clear. The zinc content of the formulation is adjusted to the desired concentration C,inc
(HM) by addition of a concentrated zinc chloride solution. The final pH is adjusted to 7
by addition of concentrated NaOH or HCI.
The formulation is clear, testifying to the good solubility of glargine and lispro under

35 these formulation conditions. This solution is filtered through a 0.22 pm filter and is
placed at +4°C.
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. Example B26: Preparation of a substituted dextran/glargine/lispro composition at
pH 7, starting from a rapid-acting insulin lispro obtained by dialysis of a commercial
solution
A volume Vigysach/gargine Of polysaccharide/glargine solution, pl"-ll' 7, exhibiting a

5  concentration of glargine Cgargine (IU/ml) and a concentration of Polysaccharide 20

" Cpolys. (Mmg/mll), prepared according to Example B24, is added td an insulin lispro
lyophilisate obtained by lyophilization of a volume Vgiayzes Humalog, the preparation of
which is described in Example B21, so that the ratio Vpolysach./glargine / Vdialyzed Humalog =
Coialyzed Humalog /  Ciispro, Where Caiaiyzed Humalog 1S the concentration of lispro (IU/mil)

10  obtained on conclusion of the dialysis of the commercial solution, which stage is
described in Example B19, and Cjgpro is the concentration of Iiépro (IU/mi) targeted in
the composition. The solution is clear. The zinc content of the formulation is adjusted
to the desired concentration C,.. (UM) by addition of a concentrated zinc chloride_
solution. The final pH is adjusted to 7 by addition of concentrated NaOH or HCI.

15 The formulation is clear, testifying to the good solubility of glargine and lispro under
these formulation conditions. This solution is filtered through a 0.22 pm filter and is
placed at +4°C,

Example B27: Preparation of a substituted dextran/glargine/lispro composition at pH 7
20  exhibiting a concentration of glargine of 200 IU/ml and a concentration of lispro of 33
IU/ml (proportion as percéhtage of insulin: 85/15 as glargine/lispro)
A concentrated 200 IU/ml glargine solution is prepared according to Example B18. A
Polysaccharide 18 (13 mg/ml)/glargine 300 IU/mI composition, pH 7, is prepared from
Polysaccharide 18 according to the method of preparation described in Example B22.
25  This Polysaccharide 18/glargine 200 IU/ml composition is added to an insulin lispro
lyophilisate obtained by lyophilization of the solution of rapid-acting analogue in its
commercial form, according to the method of preparation described in Example B25.
The solution is clear. The zinc content of the formulation is adjusted to the
concentration C,,. (UM) = 750 uM by addition of a concentrated zinc chloride solution.
30 The final pH is adjusted to 7 by addition of concentrated NaOH or HCI,
This composition is described in Table 5.

Example B28: Preparation of a substituted dextran/glargine/lispro composition at pH 7

exhibiting a concentration of glargine of 200 IU/ml and a concentration of lispro of 66
35 IU/ml (proportion as percentage of insulin: 75/25 as glargine/lispro) '

A concentrated 200 IU/ml glargine solution is prepared according to Example B18. A

Polysaccharide 18 (13 mg/ml)/glargine 300 IU/ml composition, pH 7, is prepared from

Polysaccharide 18 according to the method of preparation described in Example B22.



20 23 300 100 75/25 7 Table 5@ Substituted dextran/glargine/lispro
conpositions at pH 7 Exanpl e B34: Precipitation of various substituted
dextran/ gl argine/lispro conpositions 2pat pH 7 exhibiting different
concentrations of insulin glargine and insulin lispro and different

rel ative proportions of the two insulins 63 1 m of substituted
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these formulation conditions. This solution is filtered through a 0.22 pm filter and is

placed at +4°C.

10  This composition is described in Table 5.

Example B29: Preparation of a substituted dextran/glargine/lispro composition at pH 7
exhibiting a concentration of glargine of 300 IU/ml and a concentration of lispro of 100
IU/mi (proportion as percentage of insulin: 75/25 as glargine/lispro)

15 A concentrated 300 IU/ml glargine solution is prepared according to Example B18. A
Polysaccharide 18 (23 nﬁg/ml)/glargine 300 IU/mi composition, pH 7, is prepared from
Polysaccharide 18 according to the method of preparation described in Example B22.
This Polysaccharide 18/g|arginé 300 IU/ml composition is added to an insuiin lispro
lyophilisate obtained by lyophilization of the solution of rapid-acting analogue in its

20 commercial form, according to the method of preparation described in Example B25.
The solution is clear. The zinc content of the formulation is adjusted to the
c_once'ntrati_on Cainc (|JM)' = 2000 HM by addition of a concentrated zinc chloride
solution.' The final pH is adjusted to 7 by addition of concentrated NaOH or HCI.

The formulation is clear, testifying to the good solubility of glargine and lispro under

25  these formulation conditions. This solution is filtered through a 0.22 pm filter and is
placed at +4°C.

This composition is described in Table 5.

Example B30: Preparation of a substituted dextran/glargine/lispro composition at pH 7
30  exhibiting a concentration of glargine of 250 IU/ml and a concentration of lispro of 150
IU/ml (proportion as percentage of insulin: 63/37 as glargine/lispro)
A concentrated 300 IU/ml glargine solution is prepared according to Example B18. A
Polysaccharide 18 (19 mg/ml)/glargine 300 IU/m! composition, pH 7, is prepared from
Polysaccharide 18 according to the method of preparation described in Example B22.
35  This Polysaccharide 18/glargine 250 IU/ml composition is added to an insulin lispro
lyophilisate obtained by lyophilization of the solution of rapid-acting analogue in its
commercial form, according to the method of preparation described in Example B25.
The solution is ciear. The zinc content of the formulation is adjusted to the



solution of glargine - and of lispro at pH 7 Precipita- tion of glargine oh
Preci pi- tation B27 18 13 200 33 85/15 YES YES 96 B28 18 13 200 66 75/25
YES YES 86 829 18 23 61

concentration C,n. (HM) = 1500 pM by addition of a concentrated zinc chioride

solution. The final pH is adjusted to 7 by addition of concentrated NaOH or HC!.

The formulation is clear, testifying to the good solubility of glargine and lispro under

these formulation conditions. This solution is filtered through a 0.22 pm filter and is
‘5 placed at +4°C.

This composition is described in Table 5.

Example B31: Preparation of a substituted dextran/glargine/lispro composition at pH 7
exhibiting a concentration of glargine of 333 IU/ml and a concentration of lispro of 67

10 IU/ml (proportion as percentage of insulin: 83/17 as glargine/lispro)

' A concentrated 333 IU/ml glargine solution is prepared according to Example B18. A
Polysaccharide 18 (20 mg/ml)/.glargine 300 IU/ml composition, pH 7, is prepared from
Polysaccharide 18 according to the method of preparation described in Example B22.
This Polysaccharide 18/glargine 333 IU/m! composition is added to an insulin lispro

15  lyophilisate obtained by lyophilization of the solution of rapid-acting analogue in its
commercial form, according to the method of preparation described in Example B25.
The solution is clear. The zinc content of the formulation is adjusted to the
concentration C,n. (UM) = 2000 yM by addition of a concentrated zinc chioride
solution. The final pH is adjusted to 7 by addition of concentrated NaOH or HCI.

20 The formulation is clear, testifying to the good solubility of glargine and lispro under
these formulation conditions. This solution is filtered through a 0.22 pum filter and is
placed at +4°C,

This composition is described in Table 5.

25 Example B32: Preparation of a substituted dextran/glargine/lispro composition at pH 7
exhibiting a concentration of glargine of 300 IU/m! and a concentration of lispro of 100
IU/ml (proportion as percentage of insulin: 75/25 as glargine/lispro)

A concentrated 300 IU/ml glargine solution is prepared according to Example B18. A
Polysaccharide 19 (23 mg/ml)/glargine 300 IU/ml composition, pH 7, is prepared from

30 Polysaccharide 19 according to the method of preparation described in Example B22.
This Polysaccharide 19/glargine 300 IU/ml composition is added to an insulin lispro
lyophilisate obtained by Iyophilization of the solution of rapid-acting analogue under its
dialyzed form, according to the method of preparation described in Example B26. The
solution is clear. The zinc content of the formulation is adjusted to the concentration

35  Cznc (M) = 3000 pM by addition of a concentrated zinc chloride solution. The final pH
is adjusted to 7 by addition of concentrated NaOH or HCI.



300 100 75/25 YES YES 91 B30 18 19 250 150 63/37 YES YES 90 B31 18 20 333
67 83/17 YES YES 93 B32 19 23 300 100 75/25 YES YES 98

62

The formulation is clear, testifying to the good solubility of glargine and lispro under
these formulation conditions. This solution is filtered through a 0.22 pm filter and is
placed at +4°C,

This composition is described in Table 5.

Example B33: Pfeparation of a substituted dextran/glargine/lispro composition at pH 7
exhibiting a concentration of glargine of 300 IU/ml and a concentration of lispro of 100
IU/mi (proportioh as percentage of i.nsulin: 75/25 as glargine/lispro)
‘A Polysaccharide 20 (23 mg/ml)/glargine 300 IU/ml compaosition, pH 7,' is prepared
10 from Polysaccharide 20 according to the method of preparation described in Example
B23. This Polysaccharide 20/glargine 300 IU/ml composition is added to an insulin
lispro lyophilisate obtained by lyophilization of the solution of rapid-acting analogue
resulting from the dialysis of a commercial solﬁtion, according to the method of
preparation described .in Example B26. The solution is clear. The zinc content of the
15 formulation is adjusted to the concentration Cgn. (UM) = 1500 uM by addition of a
concentrated zinc chloride solution. The final pH is adjusted to 7 by addition of
concentrated NaOH or HCI.
The formulation is clear, testifying to the good solubility of glargine and lispro under
these formulation conditions. This solution is filtered through a 0.22 pm filter and is
20 placed at +4°C.
This composition is described in Table 5.

Example Ponsaccharide Cpolysach. C:glargine Clispro CglarginJ pH
No. No. “(mg/ml) (IU/ml) (IU/ml) Ciispro
(%/%)
B27 18 13 200 33 85/15 7
B28 18 13 200 66 75/25 7
B29 18 23 300 100 75/25 7
B30 18 19 250 150 63/37 7
B31 18 20 333 67 83/17 7
B32 19 23 300 100 75/25 7
B33 20 23 300 100 75/25 7

Table 5: Substituted dextran/glargine/iispro compositions at pH 7

Example B34: Precipitation of various substituted dextran/glargine/lispro compositions
25 at pH 7 exhibiting different concentrations of insulin glargine and insulin lispro and
different relative proportions of the two insulins



B33 20 23 300 100 75/25 YES YES Not neas- ured 10Table 6 Exanple B35:
Chemi cal stability of the conpositions [000380] The substituted

dextran/ Lantus(r)/prandi al insulin congpsitions described in Exanples B7,
B27, B28 and B29 and the corresponding controls are placed at 30C for 154
weeks. Regul ations require 95/ 0 of native (nondegraded) insulin after 4
weeks at 30C. [000381] After 4 weeks, the fornulations studied neet the
specifications defined by the regulations. The results are conbined in

Tabl e 7. 160 CEsupBiiter siestrimientie Hikmalogtaomnesigbapginacedint kamplassits at
30C Per cerd Bg® indddeattb vempbea #B8soiutish cbitamineso thaMekEsdA (BRind-artims(r)

(conmer ci gllbuf-n%)mlllh%t LQQ)BS%7 mrl]x u'rAémsgnl:u?lgtr S %Orc]ynq;l;gslit(’iic!n of the subcutaneous
5 medium. A precipitate appears.
Centrifuging at 4000 rev/min is carried out in order to separate the precipitate from
the supernatent. Subsequently, Lantus® is assayed in the supernatent. The
percentages of precipitation of Lantus® are similar to the control described in Example
B13. The results are summarized in Table 6.

Exampie Polysac- Cpolysach. Cglargine Ciispro | Cglargine/C Dis- Precipita- %
No. charide (mg/mil) (IU/ml) lispro solution tion of Precipi-
No. (IU/m | (%/%) of glargine tation
) glargine
- and of
lispro at
pH 7
B27 18 13 200 33 85/15 YES YES 96
B28 18 13 200 66 75/25 YES YES 86
B29 18 23 300 100 75/25 YES YES 91
B30 18 19 250 150 63/37 YES YES 90
B31 18 20 333 67 83/17 YES YES 93
B32 19 23 300 100 75/25 YES YES 98
B33 20 23 300 100 75/25 YES YES Not
meas-
ured
10 Table 6

Example B35: Chemical stability of the compositions

[000380] The substituted dextran/Lantus®/prandial insulin compositions described in

Examples B7, B27, B28 and B29 and the corresponding controls are placed at 30°C for
15 4 weeks. Regulations require 95% of native (nondegraded) insulin after 4 weeks at

30°C.

[000381] After 4 weeks, the formulations studied meet the specifications defined by

the reguiations. The results are combined in Table 7.
20



formul ation) na 95 Humal og(r) (commerci al fornulation)'na 98 B7 96 98 B27
97 99 B28 95 97 B29 98 100 Table 7 5[000382] Thus, whatever the .
formul ation studied, a percentage of ngfive insulin of greater than 95%is
obtai ned, which is in accordance with regulatory requirements. Exanple B36:
Injectability of the solutions [000383] Al the conpositions prepared can
be injected with the nornmal systens for 10 the inj ection pf i nsul i n. nge.
sol utions |descrid3gfokiBofxanmpl es Bget.onB 1319%. he ps.cdeseribed in
Exanpl es B27 a BBgégfeoinjecte mf?hout&iﬂy V%flpu?gggﬁ%é%ﬁ_vﬁﬁh nsul i n
syringes equi pped with 31-gauge YREHFEEeanvaRKe At | natANdiR! fewén #ftesm Novo
Nor di sk, slold under the nane of Novopen6rd, equi pped Mggks?aigge@hge neefl! es.
15Exanpl e |B37; @t measuring t phar macodynam cs_of the | nsulin
sol uti ons. Pr%?'%hﬁgéﬁhg%ﬁéies wer e carE?ed out on| pigs f8F the pufpose of
eval uat i ng—two_cd8speatien)ans acicording to the invention: [000384] Lantu;éré
[ Apidra(r)) (A5H4m®)corhplerdiiated with Polysaccharide 4 (6 /m), describe

i n Exanpl e B7, afnd (%Ot[io 0385] [Lantus(r) / Humal og(fr) (75/ gg), formul ated -
with Pol ysaechar L @8 g/ wHl)—deseri-bed—in E\can#p!ﬂ B3 [000386] The
hypogl ycaem idureélpe®t(sorofmetdi@se conposit hans were clonparedosi th respect to

i njectiong carrigdh@utiody th sijmul taneous but separiate injections of

-

Lantus(r) [Z5(pH 4) and then of a prandiat T nsutmApidratr)—or—Haral og(r) .
B7 96 98
B27 97 99
B28 95 97
B29 _ 98 100
Table 7

5 [000382] Thus, whatever the formulation studied, a percentage of native insulin of
greater than 95% is obtained, which is in accordance with regulatory requirements.

Example B36: Injectability of the solutions

[000383] All the compositions prepared can be injected with the normal systems for
10  the injection of insulin. The solutions described in Examples B7 to B12 and the

compositions described in Examples B27 a B33 are injected without any difficuity, both

with insulin syringes equipped with 31-gauge needies and with insulin pens from Novo

Nordisk, sold under the name of Novopen®, equipped with 31-gauge needies.

15 Example B37: Protocol for measuring the pharmacodynamics of the insulin solutions.
Preclinical studies were carried out on pigs for the purpose of evaluating two
compositions according to the invention:

[000384] Lantus® / Apidra® (75/25), formulated with Polysaccharide 4 (6 mg/ml),
described in Example B7, and

20  [000385] Lantus® / Humalog® (75/25), formulated with Polysaccharide 4 (6 mg/ml),
described in Example BS8.

[000386] The hypoglycaemic effects of these compositions were compared with
respect to injections carried out with simultaneous but separate injections of Lantus®
25  (pH 4) and then of a prandial insulin Apidra® or Humalog®.



65 [000387] Six donesticated pigs weighing approximately 50 kg,

cat heteri zed beforehand in the jugular vein, are deprived of food for 2 to
3 hours before the beginning of the exgerinent. In the hour preceding the
injection of insulin, three blood sanples are taken in order to determ ne

t he basal gl ucose |evel. 5[000388] I njection of insulin at a dose of 0.4
U kg is u ection. eck under the ear
of the an@ab?!aﬂq;? tCIot he ﬁ% ;é'gﬁghg{ql ar?pﬁoexr'lmeﬁdl p%tgd i t RUSeREdG
needl e. be ?@be@%@q qudwlgrawnesreaﬂeprms@fqtqvemfpyztménhwrsenefare ®e 12,

16, 20, 3fkgiring E&he@Qperﬁ}GentlﬂOtheZﬂaQr p%@dmﬁ% inf2on @ﬁﬁsmgﬁ‘wd tItYr%Q beé)H:Jt SS
W a L1 ute

After eac been 10taken. the catheter is rinse

heparin S%nﬁ:ﬁl ognr%t '§Eﬂ5?er 8F%mg¥etlb"fe(98§allg Ps'EMeli n order to deternine
t he glfyca[éhﬁpé&?&ﬂslnmgtiw gF insobe ahet dose GFh@ 4 plivakgresc cotylediplit bg LHubastanéougl ucose
are subseﬁ*&ﬂ&h yntsltﬁé thedk, Jn@@Pﬁ%léaer?emé%%HﬁéﬁuQ% ﬂ%@ﬁ&%&ﬁfﬁﬁ{ﬁﬁﬂ% fd 1N

the formo % nﬁ_ﬁo ingmc curves for glucose represent es 1 to
6. 15[ 000 ALY C/regdifdra(r) (75/25), fornulated with Pol ysaccharl de
4 (6 ng/ n0PO38TTESBB3antilepuare sLibsddpantiyrtakeaattar 4, &ens, atj poy 3f, 40heo nﬁan
curves f%otbﬁ) Sﬁ%u%b' als02@8b 686 ﬁhl%snﬁrﬁ teP! A& (Len 2Ny

conpar son B nposi tion accordi ng ‘he i nvention ysacc arl de 4/
Lant u&r)ta}ﬁ{blt ?5?9“?“(7957'@5?? W'FO"(’)@@@Q]“"—P@"@U?%“@” Api dra(r) Lant us(r)
i ndi vi dualo0o0B9lers drodQif RIS takeh gubieBto E’étbbfﬁl&é@ﬂi@bllyeﬁmia using a glucose

rean SL?S@%‘% ?‘ar%a&@%gﬁqﬁ%éﬁ%ﬁ%{ LRSS or the mean
for the p 0893?@sTthéde$‘6¥5 eiRed arenirieagntes in ﬂfh?efom‘lcqﬁ pharryaspdamaThia durveshe
first 30 mgmt@@ repreSemiel @ FibQrestithe 6. Wo formul ations, indicating that the

t t th i d- act
P o1 SRaBe P eN RS T IA8E 64095, B Be S biE S otk R sdotnd n and 10
h (600 mi 99P8%3] Figure 15 dtpaant istandamdndeviattonatfitbe nofan Apindis&or Yheaseubatrdl us (1)

brings abm.n@tree@r%r@@me@@sar@r%tw &) u&qﬁsng%t\mtr@a%%99989%&&&.% eau
response w tot er o/%eneous response W t regard

h
to the ot ﬁ‘ef%%ggorbrﬂgsa(cg?aé@fa g?”t“?n/%ﬁrt%r 4€%/25he six pigs tested with
t he Pol ys[@@@h%]lmeerBAppdraé@(lra)v_ttlﬁnndjsn(:luél dueresul ati on have a honpbgeneous
respospe [03@3‘_{)ﬁ'F@dUr§ 33)°olyy&tc|®3rld§ 4{56 hr%@%gaqv !L&@ld%ac%ml s of the

coefficients of variation ween whi ch are on
aver age SPYPEHBAIBER 1oAY ther mepn carves Her MPdWaJQWCPEFD@n@ﬁE(he)Stémﬁrﬂol and

%Ezsc[%og 8gt9 \é\mmtﬁ% ahthe2b&4n fo@lthdaﬂbySe%eéth@li' lefé@w Fb/rpﬁglaﬁlﬁra(ﬂﬂe/d;aﬁﬁd@%éeﬁma de 4
UHIEE} OI‘ sacchari de
(6 ny/n )]n tf%‘@ﬁ%?@ %{9 Lg'gr(”a}\/é ﬁéﬁw% 50 °8§'\/'P§f¥¥l5}9m8?t { eD " cur ves

for t he s‘é‘(ﬂJléﬂYSaé¢haa'dmdﬁﬁ%ﬁqtaﬂﬁeffﬁ@ with Hmraptgig:(qtmg ajawre;am\luls(a@) in
conpazs SO[rmomMﬂ bh@h@dﬂ’ﬁeﬂh&'ﬁd’ %tmntﬁo ﬁerQ{HJWht bOH G Eesd eEge .
ur e

i nvention cha Hu @)/ Lant us 66 [ 00 400

Hunal oge Jaongrll' %grg&”na. oy [Pal "bcmr51 nglgs %mﬂﬁﬂ?ﬂ" BiN§erag EOF%F?%Oa'@cﬂﬁ?qsﬁe

4/ Hurral ogeith aritogmeenendis\ilatead respensesyitl 6ARADR] thFregpine add ariesenbenddae mean
curves f Q*esﬁdr@@ with @b%@ﬁ@%@o@@ﬁjtﬁr‘g@p@g Qﬁ?@rrecb)dﬁlvéo%tcﬂaW%é)glx h_;‘é ap for

the pigs t The df ycaem a

in the f.‘i”gff E@o"%ﬁ?ﬁ?"@é‘%é%ﬁi?ﬁﬁﬁ&@ﬂ% fermeviatian fdePﬁd?O&JNQ@ﬁ@OUS. rﬁ&?%ﬁ@l ng
t hat 3the (FigeseBreTé iPolefisaed har thde adalgdge Sof nibie tcmﬁwér@sf ef Warhtibhecv)

rapi d- aCt&é@\geé}aEﬁrn%n%fndwl\plg& atdlord 9er %Q%E%h&'r%‘QWe 1\/&}2 alﬁg%)n and 8 h

(480 ni nut es) sequenti‘al admnis & brings
about a h@?er‘@@j@'ﬁeou‘safﬂ%p centetl ucansle W?‘L’/th ébﬁwﬁﬁgerﬁé’@usarml aRB%) rfesponse
with reganfcﬂi/sfaechfaﬂUé apAiGra@ndn@s®10 het er ogeneous response wth regard to
the other two pigs (Figure 5). In contrast, the 5 pigs tested with the

Pol ysacchari de 4/ Humal oge/ Lant use f or nul atl on have a honbgeneous response
(Fi guie 6000398 1d-antsF dfuratesSd 76525 hiermaniakagswish Bélysaeehatidefaf (cne/mbls. of

variati or[ob@iﬁgmguhe uegRhLd A gtahagfdoheewatﬂ‘oﬁrof@ﬁ@me'ag cg%%mr%t%%gﬁml 60 mn

and 8 h, i.ch are o 54% ween % an oge
Lant use E'SH??‘?J]S &H%" @@%ﬁ BRd \k%%tHs 69 SHOPTE9N Wity theRdpunistRten aka .
4/ Humal og@hipasitios @ccoftiieg po e“saenwtmh PBYkysaetdwd Hienatbg®husstg®eat | y reduced
the variability of Lantuse with regard to the drop in glycaem a.
Exanpl e B38: Protocol for neasuring the pharnmacodynam cs of the insulin
solutions 20Preclinical studies were carried out on dogs for the purpose of
eval uating six conpositions according to the invention: [000403] The
hypogl ycaem c effects of these conpositions were conpared with respect to
injections carried out with simltaneous but separate injections of 100
Lantuse (pH 4) and then of a prandial insulin 100 U m Humal oge. 25
[000404] Ten dorrestl cat ed dogs (beagl es) WEI ghl ng appr OXI matel Y. 12 kg are

Y r - o " B o b1



in the exanples below) is carried out by subcutaneous injection into the
neck of the aninmal using the Novopene insulin pen equipped with a 31 G
needl e. [000406] Bl ood sanpl es are subgeequently taken after 10, 20, 30, 40,
50, 60, 90, 120, 35 180, 240, 300, 360, 420, 480, 540, 600, 660, 720, 780,
840, 900 and 960 m nutes. The f| rst sanples are taken with a catheter (up
to 180 m i m®th ul ar vein. After each sanple has
been takeﬁeoog'lqg]ﬁgghesse{u%s |Lna§]e 'nsﬁ'ld A o “Nite heparin solution. 67

[ 000407] @Qﬂ"f@ﬂ)] BQU'BI60(?leﬁecchw@ﬂ/HMW@@/Lanms%mthwdwﬂeut\){ee gl ycaeni a by
nmeans of POWUQPQQUM EFeseﬁBQh@WaﬂB&@@éé%mdFopPWM?@aeﬁr@é a9l Qﬁ@%@an@&%

subsequent I{wgl ottfﬁ qu ‘ls cﬁ ts obtained are present t he
form of pHEYHRSE Nnnea [ Vs Pigs Fesit E’Egéeqaéﬁlt%g%cﬁ‘tféﬁniilﬁt'w JhF@§°W'”to 12.
5 The 5ol alyragmiefin Ebeafirpt 30 B@B:t¢0IBHOYr féri thatwo Formtstions, intiaastay thatiglei at i on

of the ”eaféséhl{ev%ﬁ Pfo%aéchgncﬁeequﬁgeé ‘?\Bt %ﬁ}%}‘ﬁ@n‘esghﬂt I'%??‘%ﬁ& alc_:'HrQ% QL) o 100

lum, b antu npari son with
a corrp05| {"F?)‘ﬁ'o&cc F‘cﬁf“fﬁ@t"l&b g qeﬁv%ﬁﬁ‘t‘?Q)W'rde%fé:?N‘b@@owwnmms)qethelsemezaal(0 53
| U kg) . [ ediidiatibnh gofr Buihajpg@sent 4 ahtie® mediysC HbaldSa fIﬁH‘cer@b@rﬁ’eduB @oycmenm a
and the s r evi ed for each

5@1@9&% %tq ¥ %Hﬂ@d&%e&js tpté%eﬂf@@spo%e V\n%qg%urs \M?LH gng?a%rldd drop in

formul ati on. The two curves are sim
gl ycadti aNeerRACPERYSTESRANES WMthdegrir e dbe ﬁ%her Quo gigsdFigore Hnflh genicasts the

r api d- act 6ngigsf festd thhHuma|P@%édcharﬁ’ddﬂ/kﬁld\afbé(@ﬂ%hwsﬂ hﬁﬁw‘ﬁ%‘ﬁ@nt R&epgak due

to H | due | at f th
gloar ;rﬁeoﬂé$%%&%§ %pe%f’ gfldﬁegg)[ hafS 'g He& {%;egdeﬁ)y g'fef %Q:aﬂysbsf ° g@'ﬁ?cﬁg'%g'e%bs vveFI
ret ai ned. O#Yl%"%'@ﬂdﬂ/bw@fre@(érmltée Bava fQ[dyOR 41 Y)ycsrgiareet8eerVBamin astiandar d

ﬂe\r/r:51 i’;ltl ongof wHe aeadh swrygéssi%r(bbﬁ@eﬁeﬂ%réhﬂ 6d2°/®df'$'r @héhh%‘ld@;’@%a‘ﬂl@uﬁ/@k ) in
u i
corrpa(rB %1 '&E#ﬁ”%%?n%meﬁ‘cﬂ{ 58@%?&1)&@ ?%Vﬁaﬁé’ar'ﬁéé#t'waﬂoae/éerr'quaedmeng

Exanpl e BREs¢reddf Polysegyharide004h@d greaglyr eedBcqur eisenbsatiiite orebantesf was f or

drop in glaseaPid dediéh Hfy@bApdard 25 deviations of the nmean for the dogs
tested for each formulation. In this conparison, the dose of basal insulin

(Lantus(r)) is identical whereas the dose of Humal og(r) is half for the
conposi t i Bxample B38r BopeoL fot mebfErirgant rpalarmélaaeyrdinﬂas bhglinke0s oluor@r eater in

the cgse f n in.c ris thecntr | ,,. wher eas
e a28e, Mo Q50 L0l BRGNS Mol ol el B4

dur ati on EAMRIFEIGHF AEEALINY 50 BE IBYRAEIPRr in the case of the conbination, with
rfesEect t pOoke3 LTt hgpoglydaérid lage&atﬁsmégat corhpbsititng ﬁem)(&ﬁin bu%al wﬁhp;)rtlTﬁn
of Lantus s, nha itate on injec cts wit umal o e
sol ution ﬁe{sb%@ ) BJeEtfg% Efré'ﬁgﬂlf] gL?FB“'E?”eR)ésaﬂ’i S§PIFRES H‘Jec%'\‘?f‘%t‘? on of

t he mean &@R W@'ﬁ-@ﬁwﬁ(ﬁép%éhmmealofadmrmlajtlranoﬁ@ IgfmiHumediogfl.r ) (100

| U mp250.13 1Wkg) and Lantus(r) (100 U m, 0.4 IUkg) in conparison with

a conposi r t e invention .de_scri bed in Exanple B29 (0.53

| U Kkg) . @%FB%B‘C zﬁd %Ejfﬁ?%‘s g°%§r<§§%9+‘t’--‘s? WS ngapPreXiMpERly 8 kadre genriyed

gl ycaem aofdndd fdvel Sshomrsibefdredbe ibaginoing ob thet dverieent. fiorthé hwrdﬂgeedﬁr@Sﬂhed for
each formgiatibRns JJ"u‘ﬁnt Wf?eé:‘ﬂ \Sessaﬁ'{pq’essbgg Ea@ém ok dbrator @e%ﬁ ﬂee%@eé bta%al

gl ycaem a, "indicating that the polysaccharide does not
rapi d- act?H&’S@f?‘?ét of Humal og(r), a marked return between the peak due 5to
Hurmal 8g( r-jocaadst e |pjeaﬂ‘!cﬂﬁthf idsiginte® al sk s Or93 1LARE (LheR c&h@mﬁée&ﬂ@ntﬁﬁneﬁhe

Lant us(r); upet t basal .effect ne is well
retained. The és?(gﬂn% AR Jg‘ﬂ %}%L#,—Q?e LE%% {Uggl@tﬂ%ﬁu SEIEGYY Tgo t%eaﬁ A stf’ﬁndar d
devi at i on@@fat H%n%ﬁﬁd“%’ep%smﬂd'rn ReneeasiEpge mithed 31 Evegdiei ni strati ons of
Humal og(r) (100 IUnnl, 0.13 11U kg) and Lantus(r) (100 11U m, 0.4 IUKkg),
in conparison with a corrposi tion according to the invention described in
Exanpl e BEDO#0Ss ¥iBodd dagles 4réGOYskGleftiygtaken 2RePIGSBNES, thesoyeanocurags for

drop i 9&3’(5332%'6' %06”9?6 *h%oshé'(?‘ds%d 6@8"5@6 ' ﬁbs 7% 5AS dBAhd 8o HGido9s

tested for each’'fornulatioh
The first samples are taken with a catheter (up to 180 mm) and then directly from the

juguiar vein. After each sample has been taken, the catheter is rinsed with a dilute
heparin solution.



15 the dose of basal insulin (Lantus(r)) is identical, whereas the dose of
Hunnal og(r) is half, for the conposition, with respect to the control. The
drop in glucose is greater in the casegpf the control, with respect to the
conbi nati on correspondi ng to Exanple B31. This response was expected, in

vi ew of the concentration of Humal og(r) in the conbination, which was half

that of t nt | at
i Sal dgnt i E&P%%{‘ ﬁt""cgf%e'&%?'s[{g‘ée”c%’ | %rao Ga&iermvw? %her @gf)aee&'a Lpg r't’%% c%r‘-i'!tor gl -
Thi s i ndi 8i&cess metat. Therphefmacodyngroisicuiven farreludege e tnpipseamntiviptottetihe

conposi ti NDOQOSPTHe%GuItsnotEé@@maee Br?e%erﬁt'éb Gh ke Brm bft pHatmBARFhBhR dupvedd] ust
t he am)unr,or of Humal o ation wthout nodifying the Lantus(r)

basal ef f S&{0U9EE :ﬁﬁ’ee%égeeﬂt 'rquf)efsc%?a | e B30 [000417] Figure 11: Mean +

standa¥d devi ation of the nean curves for the sequential adm nistrations of
Humel og(rnhé ;cggt,dnlgfrgxamgnglzg Wkg) and Lantus(r) (100 IWm, 0.4 1Ukg) in

conpari so \M é n;005| tion accordin o the invention descrl bed in

Exanpl e BQQP ¢ %ﬁgqr@, kd\jea”SJO[SWEi%]je‘ﬁ%ﬁhr%f e PeasseHives fordheregietitlves for
drop i n ghymobéstiatiosndf t ienabghdand HEwil,aviiensuig) téarel meens® ariod hey/aogs
Lot 0 r DR A LA IsB will? bYBLOHU EeoRlify 2) Bld Aleodt| dhsfud@Phd, 0T oP

in caem a, | nd| catin sacc arl does not uence 't he
r api d Qct FYRyRIE £28 1057 IaKJ?QéI og(r), a marked return between the peak due to

Hurmal og( r Jocmrdo} migurpl 7apeaentd the hieahaduius (7o) drcﬁm @rb@@naa rah@tue@ytaﬁ&arhhe

Lant h ffect |1
et ai nod “eBaidhs 87 e theah 180 AT 080 b BB BhHHBEoT PR 6 cpls,ore

st andard 8EVPRtYR 02t Reurrewithc @r vamd f éiopt e @ecpesv,i didicating nthet rei ons of
Hunal oge bél%bcl:r\é/riab ddés Lebot! iH/ﬂKQ')ceaﬂQ Fa'%m Hé:ﬁ'ug( &80t & Flimaldg4, IaU(nléQQed' n

conparison.,w th co 05| i,on cor i nvention describ

5ExamEJ% B ttft‘%enl dt‘% Polgl gﬂ? ghe_LE'aEﬁaésdéjﬁt 8 9358 N R ‘%‘EP \?es f or
drop in gpk;%te@erﬁfethergtarglhe usttanhhln,dmdlewrm frahshebasdheffadast dlanginiehe witigs
tested fofetgaed fornmul ation. The two curves are simlar-up to 10 hours,
with a rapid drop in glycaem a, indicating that the pol ysacchari de does not
i nfluence the rapid-acting effect of Humal og(r), a marked 10return between
t he peak doeesdlaiddsfdixegeleaBRY t he pl at eau due to Lantuse, and then a

glarg e I Ln r gH al,, ffect is ret nedup
Po 107 [oeERttiol b, iah it stchlyrd B8y SI & N8 chahy Ses Bhknd Rl Ehd
corrp05| ti BEMptstieens of PR i (480 aldmi h 8- 180 Hé/kan rfmdl émtue‘? (FlD@pIrUémbnd

gl ar gi ne, 0141IU/l%‘g)pﬁ&ﬁhﬁ)bﬁserwataatdmpol‘ﬁrolﬂr&Ebﬂdﬁﬁg tod@Rt ihGaitioh Uedcrilidbh e

i njection oportions of rapid-acting insulin and basal
i nsulin. F)\Mnt"negk; ZEESJ k%?e to adjust the duration of the basal insulin

Wi t hout i Eﬁ%’éﬂ?l‘@gl{rﬁé Prgpends 4log imegniqusuesifar droptio glvijagsta tihe: tevstandardf

r ?8583521(13} Ué\gatid?h§lb|f e Wieh R @&H tHe ttb&gd tf&eeé%iﬁff%%ul%oﬁ hg th%sc%lmﬁaﬂ%r‘l ' n

: trat
conposi t | Ehﬁsgoggr‘fzﬁ?’fa?i' APUAn éﬁﬁi‘ti &l Sidrr‘haetﬁlﬁ?%inWStqQ?E 055@8%6‘{%5&5 hglft he
i nvent i onfoBxaerpérepdition0 Wb megpat te teutdnoml. ofheClrBp In ghabsegs gréateniat thde
(Byettae) case of th[eog%gl%}ror-rrmﬁ ﬁ‘rolzémbé}[}.ohs\mﬂp tﬁé%ﬁ&brd%%%#t Tk @Fchet ed by

t he conp i
6 ng/ n se‘rlrm'r‘%ﬁw'sr aé_ Cﬁl "H'@P?'%t |%th% PERET Dﬁn%éhrvp&teﬁaé)thf @@@6@3@ Thi s
sol ut 3on stereerlin treglast btitheswobrittinagion itk eéspdciny thheomedsrpatmy .r{‘dme@esl‘{chéﬂl sk

under the, o) sQluti o ntus(r) at
100 IU/rrimn@' Compoﬁkgﬁ az Shré%g ogssggﬁf %ﬁ%}cﬁ?{eu r%ngé)f' @eﬁ'oﬁc%rﬁflc S)h of 10
g/ m [ 0004Palg20 g of a substitut ed dextran chosen fromthose descrl bed
in Table 1 are wei ghed out accurately. This |lyophilisate is taken up in 2
m of thepinsl Jltllorrl] Oql 1€&,.,35 solution of Exanple B4 in order to obtain a
sol uti on whose p %cﬁgrl de concentration is equal to 10 mg/ni. After
mechadh ca[qq(b%ﬂﬁrqurﬁg dteanot Istanderdadyiiation of ehp emenurueyest foe tisbeduieotial beconmes

I Th T th
0. 1N sod gdgzﬁgﬁagi‘f%? Sar Ao (186 k. JACHAR) o, B T804 it on 3

menbr ane rﬁ' PMPEETONNEN 2 C‘W@ﬁ'tﬁr‘aﬂfg%rdgp tpsihe invention described in
Example B29 (0.53 IU/kg).



[ 000425] Generalization: Cear solutions of Lantus at 100 U mM and at pH 7
were al so obtained with concentrations of substituted dextrans at 20 and 40
mg/mM by following 5 the sanme protocolg as that described in Exanple C3.
Thus, a weight of |yophilized polysaccharide anong those described in Table
1 is weighed out accurately. This lyophilisate is taken up in the insulin

| ar gi ne in sol ution _whose
doncont a4 bL SBRERE sl BRI BB Ay 588wl 83Reny 1
Tabl e 8. %&\fﬂ%wnﬁ@éﬁ%ﬁm@an far ther dagg tested dp1 eacht formbipldern. Thertpereurasearet he
sol ution sﬂ:ﬁ]arb&@imsraﬁideaﬂ’op imhgy b, |ﬁdﬂt§clr@0ihlé§ 'tl‘i’é1 pb§sdcBRatrideN@dts 'not The PH

i's subsequ nt | droxi de solution. This
clear find uencr!&ﬁ?t ‘ig 9] ?%?%A&F pH?"BE’@h' ar?ﬁé"‘r%#néqji M eetyeenife Raakl 9u€ t hen
pl acedb at to+dgnalpghand derniateny aue on Laftust et then ecdlatext vfihe (LantusPupwsi ght  of
substi t ut eslhdieuicatay wat msguéﬁeeﬁgr)gl r%Hér@v@fl rkddfelynsul i n gl argine
sol.ution of Exanple B4 added (m) 2 20 40 2 40 80 2 Tabl e
8: Preparation of a solution of Lant use at 100 IUmM and at pH 7 using a
15subst i t Thesbldoxtaf &RamplesBIloncent rati on of 10, 20 or 40 ng/mM Exanple C4:
Prepar at | Rﬁ)OQiS]q:ldtﬁQHUSWegB(QI E@ﬁda?@’d%@.aﬁQﬁTBPﬁJe ggh @Jwgﬁogiéeéeoqgl‘gﬁﬁﬁ] 0.09

m of the exenatide sol ution

i nsul ih gof 'ﬁisﬁét'grlﬁ oft Humalog® éaaﬂﬂpémtw 1? rIUH?Qieé?”dt PG af YPOJUAME 0.81
conposi t i Muikgias ecodfpapibbr Svith & @M pdbition GaccdrathoC TBRS irfvieRtion \WRE&IBe8 QR ai NS -

70 TUm 75 ng/ M of Byettae, is clear, testifying to the
good sol u%IaI Ey???_gﬁgu}s?( d’'and Byettae under these forrrul ation conditions

(pH 4.5). [Oﬁﬁéléﬁlquge dQrsespnentieymeat] asvesdfor sirgp B gliyedena enq_nshessranqam

hydr oxi ?ed@nlutwhs on theThﬁéaﬁGBi’Pﬂ}%ll déig@?fét@@morb@&ﬂr?%&’lla@ct&mﬁn thescfom 54 of) 22t7 ]he
oor upnl etla ositiron a
90/ 30 {?”usde% °PE’ S&E'”é’%rrpg) F‘is Xés '\%% ‘88(’889 gﬁ“b’ﬁa'&% a5 6.5,

8.5 and 9f05 trag/cqransmnngnta rpsmcbmthesmmtrloarﬂlecﬁrblblat gidesseris lgeshteminEhanpl e
CA. For eagh opftnd Q@%ICW%kﬁé&% th@c&%bl%tléﬂ( gcfrﬁ%;gﬁﬁ(cﬁrq@% %Qarﬁﬁleuéé on Of

Exanpl e s added to of the insulin I ne sol uti ol

B4, in orJUF EPUBE N3 (?x%eﬁl}?d'o'l“ Xiewn of B oSINCEFAtR0SE Himaled 4 i t5R

m xi ng. Tteenguatpos iwhicinwas helfethat of eisé icbytirelg Fuahéditorgotd Saratibh Idfttyieof
Lantu a l@@? I n 4 . pH is
adj us?(gd Mt Iét@g%%qggﬁtlc%hﬁ%ﬁe ]::gge tﬁ% «S’rﬂb%.gq scl)%l r%néeﬁt%ﬁ, e)cg tr§§| uti on.
.71 After HH? dRAiIFAE that, P, thishecBRARstesi 8ndrPyacomspaisos with ghmcymmog@noy t he

CormOSI t | essrizdd i6.Example EZQ(EigLBre@),aitﬁis BEdsIbIE toadMstand ahidRnt 8MeShloy®n at pH
9,2 15 cl ke TGRS GOIROSL haDpRL6 PLAGEdoal ZAC T or 48 b Afier 48 h a

+4C, onl e conp Ion at r emal ns %siatlaﬁ *The vi sual appear ance
after 48 h of the 70/ 30 Lant us(r)/Byetta(r) 5conpositions at different pH

val uess i STHelBIMtioh 28 @xapiéasoe 9. 70/ 30 Lantus(r)/Byetta(r) corrp05| tions at
di fferent [O%B'4¥ﬂll‘-“gure 11: Mean + standard deviation of the mean curves for the sequentlal
administrations of Humalog® (100 IU/ml, 0.24 I1U/kg) and Lantus® (100 IU/mI, 0.4
IU/kg) in comparison with a composition according to the invention described in
Examplie B30 (0.64 IU/kg).

30 [000418] Figure 11 presents the mean curves for drop in glycaemia and the standard
deviations of the mean for the dogs tested for each formulation. The two curves are
similar, with a rapid drop in glycaemia, indicating that the polysaccharide does not
influence the rapid-acting effect of Humalog®, a marked return between the peak due
to Humalog® and the plateau due to Lantus®, and then a plateau of the Lantus® up to

35 10 h, indicating that the glargine basal effect is well retained.



pH Vi sual appearance at t = 48h 4.5 Clear 5.5 Presence of a precipitate 6.5
Presence of a precipitate 7.5 Presence of a precipitate 8.5 Presence of a
precipitate 9.5 Presence of a precipitgfe Table 9: Visual appearance after
48 h of the 70/30 Lantus(r)/Byetta(r) conpositions at different pH val ues
10Exanpl e C5: Preparation of the 70/30 Lantus(r)/Victoza(r) conposition at

pH 7.5 [O%)él%%the &%x@}n pJB#m liraglutide solution of Exanple C2 is added

to 0.21 m insulin glargi ne solution of Exanple B4, in order to
obt ai n 0. EPOPr 13} Figure digs e to pansiass dlewiatip of thermaark Furges idhe sequestiali on,

whi ch cona@himsstré@ond\eF I-mf'nagig@rgloﬂenﬂﬂtﬁ d1§ m%gﬁ arff L&ntesRtidteiu/ig, QhOUdy,
testlfyln )/ Vi ct oza

|
conposi ti orﬁ(g)n?fg géseosn? (‘)N;Jtn{ﬁ a‘ioﬁﬁgﬁs'%rﬁcﬁcf?rgwg tOTﬁi'e Hﬁef’gorédiegg%béﬂ o 7.5
with a 0. PrerepleiBdm(Aydrigkidde sol ution. After adjusting the pH, the

conmposi ti Oﬁﬁﬁ‘ﬁ@ﬁecﬂzoﬁéyentérmesmgm& FPUrbS irPhigERehi ?tanéﬁh% £Qhd4

000429 70/ 0 Lant nposi tions were repare at pH
5 5 - ] %6’ 8a°g HS%“’%”JHW OZ@QNG?%F%RAF%F& fa"bwe*f'%oTheswﬁ %Yeswret hat
descri bedSImaEmmTﬁbm@Shoﬁe,r vdacha obpitthdse tonppsetinnmdidating tHat ofhet he
Lir agl uti gﬁrsﬁa‘&ﬁgrid@nd&gs E&amﬁl_u&cg tHeS ra?:@ggir{gog@ecglofnhgrgglogge ' %%H!ed

gl argl(g ution o in opder corposi tion

whose?! ”r‘? ef‘ﬁ%erbmﬁﬂfg?td%ﬁo Hymalagi@pd theplptaayidvg te bantys® pﬁf@rthgﬁ)laubl lity
of the Lagitugfe pladdaa) oabting mefrmsgléﬂgm bagsledfretdie s&tafret il tatipa condi ti ons
(pH 7). The 25 pHis adjusted to 4.5 or 5.5 or 6.5 with a 0.1N hydrochloric
aci d sol ution or to pH 9,5 with a 0 1IN sodi um hydroxi de solution. After
adj ust i ngiit [FeNGFIoR: h g%’@ﬁp?)stpt toripoyt thaty pysadjuging Hed cemBositien alif otidy
testi fylhngolt/ﬁctﬂbﬁildﬁ%ﬁ ﬁl@'déht%ritﬁa}ﬁo@sf of hﬂ)rbaﬂ'@jLb%r@)r/evltclgg)regglﬁ?eatg)g%mﬂtﬁ' 5_'4%”

d itio
dnder 44 eaBol QAR & SRR 005, ISARCOTRRRIALENS, S5 BUAERC.T TiC
visual 72nhpgrehinadiie Iéfst@$0 A@sihlecto adjest 70¢ B0ratiamofi Ser hdsul wbamagithout
conposi t i piachhg dhé fr@ﬁ@%nﬁé" iNRNIHESH §05 a8 METTRAd %ﬁ%urp OTQ‘QEQ\?]CHU% LA

ues p appear ance

Lant /' Vi 0S ns at different pH va
a?nt use48w%ﬁoléargf’%§@ﬁg8e %fe%OBF'&l?aaP&'aftéms 5 Presence of a precipitate

20 -[000421] Examples
Part C: Demonstration of the properties of the compositions comprising a GLP-1
analogue or derivative according to the invention

Example C1: 0.25 mg/ml solution of GLP-1 analogue Exenatide (Byetta®)
[000422] This solution is an exenatide solution marketed by the company Eli Lilly and
25  Company under the name of Byetta®.

Example C2: 6 mg/ml solution of GLP-1 derivative Liraglutide (Victoza®)
[000423] This solution is a liraglutide solution marketed by the company Novo Nordisk
under the name of Victoza®.
30 |
Example C3: Dissolution of Lantus® at 100 IU/ml and at pH 7 using a substituted
dextran at a concentration of 10 mg/ml
[000424] 20 mg of a substituted dextran chosen from those described in Table 1 are
weighed out accurately. This lyophilisate is taken up in 2 ml of the insulin glargine
35 solution of Example B4 in order td obtain a solution whose polysaccharide
concentration is equal to 10 mg/ml. After mechanically stirring on rolls at ambient
temperature, the solution becomes clear. The pH of this solution is 6.3. The pH is



6.5 Presence of a precipitate 7.5 Presence of a precipitate 8.5 Presence of
a precipitate 9.5 d ear Tabl e 10: Vi sual appearance after 48 h of the
70/ 30 Lantus(r)/Victoza(r) conpositiong at Sdifferent pH val ues Exanple Cé:
Preparation of a substituted dextran-70/30 Lantus(r)/Byetta(r) conposition
at pH 7 [000430] 0.09 m of the exenati de sol ution of Exanple O is gdded
to 21 S Lty ntus out on prepared in
%dl%te%m%déw h ggﬁ'\élsﬁ ' r%' '%o&h% % yhien5s Sﬁp ltefade pH i s
adj ust ed thsogatne prembrane1(q. %ummmth'ymd)mtd@ lslataslitathCThe corrp03| tion, which
cont ai ns Foombsj G@fer&@bﬂ(&ﬂ@&ﬁ@oﬂ@onggf Lénltléw 1d?)fIU|6|"i’1nEH§gf %H%’Wer@ 62 Mo/ m

h t and
Byetta( 1) PRERL ST BoinuEtigns ohShelBues GeRGrecbacend 48 mgimyby tapuing ci ear
sol uti®n the pime auotatol +a$Cthaf GROGBEY iGebeanalié L3t iTons, Subsbht! ot B@philized

d
ot L?“&iﬂ;@%ﬁ@‘vﬂﬁ‘ﬁﬁé Clestoraennid (9158l Ayl s ppsRcd

fol | owi ng IBles BKeR BB ¢ Sénscuﬂalg'ad%'%lsi"%%ﬂ PhERTD Be, 6as thﬂ!Péa'n@ vol une

VByetta 28uiddn vheseeveacentriatien sabu&narne@fjeﬁmrmlze 0(3|40| rﬁg,@ﬁidgﬁdé&n@ed/ @l une

VLAt s o%ofibos SHRS LIk SHEAEEAN R ABUNSLY doREUYL QR PrRared L, EXampl e
Nk s ad) ist 7 W

C3, in order to obtain ose a 0. 1N
sodi uf? hya‘?%@?%%é'%| Thei R¥hof ti"rrﬁesqkteina@dgﬂqsa&‘»éw obths mw q@eequeaﬂv @diustedar e

clear, tesd7fwihngoliey ddaringBpsttosiak dbiution.YTHY b Hnas 661t E fRveld @fdugni N the
presence 9f %%gp%d Eyp%géggxttrh%rq @aCFBSFﬁéthese cl ear solutions are

25pl aced at rep ra a substituted dextran-2100/50
Lantus(r)/Byetta(r) conposition at pH 7 : [000432] 0.150 m of the
exenaf[i de SO‘HHEII 'c&{aerQlfatlg?(cﬁ”pl ¢ WdigHe St 4%9{9@8&& rg a%%ecn tr?éol%y?n ?Iargmgl a
substituted dextran/Lant usg sfutl on prepare ded to
73 the | yosb'ﬁftlti’tg%l’[jeé‘trf’?\(’?ﬁ/ﬂ‘ to oBE4Psf At EBRposi t|5(9h‘t'9mef§éa'p$lle Béagdef Ust ed

to 7 with_a 0.1N sodium hydr¢xide solution. The donpositi gmy wWhi ch cgntains
10 ng/ m | of pol ysagcharide, 100 IUnm of Lantusejand O. 125Lng/m of
' tott I HubtHty—of—tLatftuse—an t¢—Byett ae
Byett ae, [TS ctear, testifyi ny—10 1Ee goou SO ubt Hity—of—tatftuse—and-—Bye (
in the p_es_e_p,ge_anOr he substituted Sde¥dran at pH 7, This @ ear solutjion is
placed aj +4C.  Laptuse [Pol ysaccharidg No.] (nmg/im) Byettae (ng/nl)

Table 8: Preparation of a solution of Lantus® at 100 IU/ml and at pH 7 using a
15 substituted dextran at a concentration of 10, 20 or 40 mg/ml

Example C4: Preparation of a Lantus®/Byetta® 70/30 composition at pH 7.5
[000426] 0.09 mi of the exenatide solution of Example C1 is added to 0.21 ml of the
insulin glargine solution of Example B4, in order to obtain 0.3 ml of composition whose
20 pH is 4.5 on mixing. The composition, which contains 70 IU/ml of Lantus® and 0.075
mg/ml of Byetta®, is clear, testifying to the good solubility of Lantus® and Byetta®
under these formulation conditions (pH 4.5). The pH is subsequently adjusted to 7.5
with_ a 0.1IN sodium hydroxide solution. The composition then becomes cloudy,
testifying to the poor solubility of the Lantus®/Byetta® composition at pH 7.5.
25
[000427] 70/30 Lantus®/Byetta® compositions were also prepared at pH 4.5, 5.5, 6.5,
8.5 and 9.5 by following a protocol similar to that described in Example C4. For each
of these compositions, 0.09 ml of the exenatide solution of Example C1 is added to
0.21 mi of the insulin glargine solution of Example B4, in order to obtain 0.3 m! of a
30 composition whose pH is 4.5 on mixing. The composition is clear, testifying to the
good solubility of Lantus® and Byetta® under these formulation conditions (pH 4.5).
The pH is adjusted to 5.5 or 6.5 or 8.5 or 9.5 with a 0.1N sodium hydroxide soiution.



|Um nmg/nl = 100/50 100 3.5 10 0.125 90/10 90 3.15 9 0.025 70/30 70 2.45 7
0.075 50/50 50 1.75 5 0.125 30/70 30 1.05 3 0.175 Table 11: Final
concentrations of Lantuse, substituted,dextran and Byettae of the
conpositions obtained in Exanples C6 and C7

After adjusting the PH, the composition at 5.5 is slightly cloudy, the compositions at

6.5 - 7.5 and 8.5 are very cloudy and the composition at pH 9.5 is clear. These

compositions are placed at +4°C for 48 h. After 48 h at +4°C, only the composition at

pPH 4.5 remains clear. The visual appearance after 48 h of the 70/30 Lantus®/Byetta_®
5 compositions at different pH values is summarized in Table 9. '

70/30 Lantus®/Byetta® compositions at different pH values

pH Visual appearance at t = 48h
4.5 Clear

5.5 Presence of a precipitate

6.5 Presence of a precipitate

7.5 Presence of a precipitate

8.5 Presence of a precipitate

9.5 Presence of a precipitate

Table 9: Visual appearance after 48 h of the 70/30 Lantus®/Byetta® compositions at
different pH values

10  Example C5: Preparation of the 70/30 Lantus®/Victoza® composition at pH 7.5
[000428] 0.09 m! of the liragiutide solution of Example C2 is added to 0.21 ml of the
insulin glargine solution of Example B4, in order to obtain 0.3 ml of a composition
whose pH is 7 on fnixing. The composition, which contains 70 IU/ml of glargine and
1.8 mg/ml of exenatide, is cloudy, testifying to the poor solubility of the

15  Lantus®/Victoza® composition under these formulation conditions. The pH is adjusted
to 7.5 with a 0.1N sodium hydroxide solution. After adjusting the pH, the compaosition
remains cloudy. This composition is placed at +4°C for 48 h.

[000429] 70/30 Lantus®/Victoza® compositions were also prepared at pH 4.5 — 5.5 —
20 6.5 - 8.5 and 9.5 by following a protocol similar to that described in Example C5. For
each of these compositions, 0.09 ml of the liraglutide solution of Example C1 is added
to 0.21 ml of the insulin glargine solution of Example B4, in order to obtain 0.3 ml of a
composition whose pH is 7. The composition is cloudy, testifying to the poor solubility
of the Lantus®/Victoza® composition under these formulation conditions (pH 7). The
25 pH is adjusted to 4.5 or 5.5 or 6.5 with a 0.1N hydrochloric acid solution or to pH 9,5
with a 0.1N sodium hydroxide solution. After adjusting the pH, the compositions at pH
4.5 - 5.5 and 6.5 are cloudy, testifying to the poor solubility of the Lantus®/Victoza® -
composition under these formulation conditions. These compositions are placed at
+4°C for 48 h. After 48 h at 4°C, dnly the composition at pH 9.5 is ciear. The visual



10Exanpl e C8: Preparation of a substituted dextran-70/30 Lantuse/Victozae
conposition at pH 7 [000433] 0.09 ml of the liraglutide solution of Exanple
C2 is added to 0.21 nl of the substitufed dextran/Lantuse sol ution prepared
in Exanple C3, in order to obtain 0.3 m of a conmposition at pH 7.6. The pH
is adjusted to 7 with a 0. 1N hydrochl oric 15 acid solution. The

conposi ti I a I3 c%harl de ant use
and 1.8 nfm}:g%ﬁgfoq?ag% tze % Lg{'téjgt)l\%( fo(gnqq?gloggooa%@%%ra quty of
Lant use aYR!Pe?'%F'éj?E@“F?ﬂ Ph'@btﬁrjébence of the substl tuted dextran at pH 7.
This clear solution is placed at +4C. 20[ 000434] Generali zation:
Substituted dextjr o have al so been
prepared at VLa Lzlf’/%g.rl%yﬁfsum %LQ@&.,%@E&%L%L gi?t%g%'h'g 5759, 74 30/ 70,
and 90/ 10 by fol| owi ng tMt sanme pr ot o¥isuakappepeancelaticr ABled | I Exanpl e C6.
Thus, a volunme \Wictoza0f the I|i ragl ut |p¢e@,er$cglop5 br@E]p.Ebfce Exarrpl e C2 is added
to a vol une VLantusof L#ZI% substituted dextrant ..amua\t setdti on prepared
in Exanpl e B3, iln_order abt ai n| a compBSEIF Sh? MREREHH i s ddj usted to 7
with a 0.1N hydrjochl ori e.aci d sol ution. Présedcd@d4adipithe corrpc3| tions

obt ai ned (see Table I2) e clear, tesTiJYL he _good sofjubi lity of
Lantus(r) and W 7 %ﬁg-iﬁmmwtran at pH 7.

These cl ear sol utions ar%d pl aced jat +4CPresence of Exasipitate C9: Prlepar ation of a
substituted dextfran- 100/95@ Lant us(r)/\/ ct oza( rc)ea,10corrp05| tion at pH 7
[000436] 0.150 nt—of—thet+iragtutide—sotuttor—of—Exarpte—2-+'s | yophilized
and then 0aRie AP: WHud apoerreneaalted 4@éxefithn /7043 Lentus®/ Golora amprrsitfmas et i n
Exanple C3 is added to the |yophjikbeat Bn vhle®r der to obtain a conposition
whose pH is adjusted to 7 with a 0.1N sodi um hydroxide solution. The
conposi tion, which contains 10 ng/m of 15 polysaccharide, 100 II1/ml of
Lant us(r )E@W'@Cﬁg?wba@tioivﬁoca(sza(tityn;edic@xtrb&leB(I Ba'ltu]sf@’metal@Ctm’mbs@i@ﬂd

sol ubi |l ity gpf 7Lantus(r) and Victoza(r) in the presence of the substituted
dextran at pH 7. This clear solution is placed at +4C. Lantus(r)

[ Pol ysacclPaPFifH 0P ! chriftsnPyentida sulian of Remale F1 is eddad tegd-RL Ml afgbe 50 100

3.5 11 3 DOAIDtd0 dextran/Lantus® solution prepared in Example C3, in order to obtain
0.3 ml of a composition at pH 5.3. The pH is adjusted to 7 with a 0.1N sodium
hydroxide solution. The composition, which contains 7 mg/ml of polysaccharide,
70 1U/ml of Lantus® and 0.075 mg/ml of Byetta® is clear, testifying to the good
solubility of Lantus® and Byetta® in the presence of the substituted dextran at pH 7.

15  This clear solution is placed at +4°C.

[000431] Generalization: Substituted dextran-Lantus®/Byetta® compositions at pH 7
were also prepared at ratios by volume Vi anws/Vayeta Of 90/10, 50/50, 30/70 and 10/90
by following the same protocol as that described in Exampie C6. Thus, a volume Vayetta
20  of the exenatide solution of Example C1 is added to a volume V. Of the substituted
dextran/Lantus® solution prepared in Example C3, in order to obtain a composition
whose pH is adjusted at 7 with a 0.1N sodium hydroxide solution. The compositions
obtained (see Table 11) are clear, testifying to the good solubility of Lantus® and
Byetta® in the presence of a substituted dextran at pH 7. These clear solutions are
25 placed at +4°C.

Example C7: Preparation of a substituted dextran-100/50 Lantus®/Byetta®

composition at pH 7

[000432] 0.150 ml of the exenatide solution of Example C1 is lyophilized and then
30 0.3 ml of a substituted dextran/Lantus® solution prepared in Example C3 are added to



3.15 9 0.6 70/30 70 2.45 7 1.8 50/50 50 1.75 5 3 30/70 30 1.05 3 4.2

Tabl e 12: Final concentrations of Lantus(r), substituted dextran and
Victoza(r) in the 20conposition obtaingd in Exanples C8 and C9 Exanple Cl0:
Preparation of a substituted dextran-60/20/20 Lantus(r)/Apidra(r)/Byetta(r)
conposition at pH 7 [000437] 20 ng of |yophilized Pol ysaccharide 4

descri bed.| r i ghed 25 .out accur S | yvophil | sate is
t aken updtheq\é%ﬂggée T @gdeﬁﬁgu nrgglc%lr}1 ?Sr{%o%gﬁﬁe R 'soqdyﬁ%% V‘é% k‘fl&\'
mechani ca$odstm r hydgpxisie r@l't!t@nat Therbicemposiderpervalichr e cortthies s dloung/mni bfécorres

cl ear. Th@li@éc@fan@@' $06 /e 'o@'ﬂarﬁtﬁs@aﬁd OTIII% R rhiSoraieta® ed dear 7te%f§/nlga 0. 1IN

sodi um hydr XI de E”b'? Qﬁ h %(en tide sol ution of mpl e C
and 0.2 ni° B¢ PRY sﬂ B, of Larsus| naé‘d YEia oH1 ¢ BLEshpTSe oB3N %Féb%\tﬁa'@(i to 0.6
m of % hedexgtestattpit BdrhB0desctspmkibh sntlae(drat 80Ut i on prepared above, in order
to obtain 1 m 75 [000438] of a corrpositi on at pH 7. The corrpositi on,

whi ch coptains & ng/m jof polysagcharid 60 T UM of Jtantus(T)——20 |U/n1
Api dr a(r)p—and—0- 05 ng/im of BMYSa(r) | |[%°'¥ﬁaé§i}a”d?é'§t]| fyi ngBtesaPhe gdod
solubility of Lant us(r), Aprrdr A mg/and | Byet timgymhi n t He pr gaepee of
substi tufed dﬁﬁbfs@ pH 1%0 ni s cg ea sol utilcbg is fijltered &Eg‘ough a

menbr ane[5{02Z pm—and—+s t hef p. acedat—r4C—txarpte—Cti—Preciprtgti on

of Lantu (r) 90yUn0439]! 0.9%50 M diSLantus(r) 9s added to 0.05028 of a PBS
(Phosphat e Buf7yesg Sol utji onjg so| ut3 ga containing 20 mg/jm  of BA (Boviine

Serum Al pumn)_.  The PBY BSA 1 XtUre_10si mulates the cgmpositronm of the
subcut anpous—m&%Um [ 000401 A pk&2ipltate appears, vhich 9135 good
agreenent W tIsoyree nechanizmm of opesation of Lantus(r) (pre@p;5tat|or on

i njection the increase in 4 Centrifugif 4000
revinin i sd,élag’rl T |91e IO R ‘)tfﬁfagté‘g (%t'rf“'g Er@l’ﬁlnfjftyggf‘ g?‘r&tehe
super nat ent . Subsequent¢C5mp0§lalnt1$19fétﬁmedsn BxaraglesiCb pnd K& 15supernatent. The
result of this is that 90% of Lantus(r) is found in a precipitated form

10 Example C8: Preparation of a substituted dextran-70/30 Lantus®/Victoza® composition
atpH 7
[000433] 0.09 ml of the liraglutide solution of Example C2 is added to 0.21 ml of the
substituted dextran/Lantus® solution prepared in Example C3, in order to obtain
0.3 ml of a composition at pH 7.6. The pH is adjusted to 7 with a 0.1N hydrochloric

15  acid solution. The composition, which contains 7 mg/ml of polysaccharide, 70 IU/ml of
Lantus® and 1.8 mg/ml of Victoza®, is clear, testifying to the good solubility of
Lantus® and Victoza® in the presence of the substituted dextran at pH 7. This clear
solution is placed at +4°C.

20 [000434] Generalization: Substituted dextran-Lantus®/Victoza® compositions at pH 7
have also been prepared at Vianus/Vvicoza ratios by volume of 90/10, 50/50,



Exanpl e Cl12: Precipitation of a substituted dextran/Lantus(r) conposition

[ 000442] 0.250 m of substituted dextran/Lantus(r) solution prepared in
Exanple C3'is added to 0.5 ml of a PBS,solution containing 20 ng/m of BSA
The PBS/ BSA m xture 20simul ates the conposition of the subcutaneous nedi um

A precipitate appears.
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70/30 70 2.45 7 1.8
50/50 50 1.75 5 3
30/70 30 1.05 3 4.2

Table 12: Final concentrations of Lantus®, substituted dextran and Victoza® in the

composition obtained in Examples C8 and C9

Example C10: Preparation of a substituted dextran-60/20/20 Lantus®/Apidra®/Byetta®

~composition at pH 7

[000437] 20 mg of lyophilized Polysaccharide 4 described in Example A3 are weighed

out accurately. This lyophilisate is taken up in 2 ml of the insulin glargine solution of

Example B4. After mechanical stirring on rolls at ambient temperature, the solution
becomes clear. The pH of this solution is 6.3. The pH is adjusted to 7 with a 0.1N
sodium hydroxide solution. 0.2 ml| of the exenatide solution of Example C1 and 0.2 ml

of the insulin giulisine solution of Example B3 are added to 0.6 ml of the substituted

dextran/Lantus® solution prepared above, in order to obtain 1 ml

AMENDED PAGE (Rule 91)

in

at nost 20 ng/m of

Hon and



1 Yes 94 2 Yes 96 5 Yes 88 7 Yes 95 10 Yes Not neasured 11 Yes 81 14 Yes
Not neasured 16 Yes 96 26 Yes 81 27 Yes 96 28 Yes 96

75

[000438] of a composition at pH 7. The composition, which contains 6 mg/ml of

polysaccharide, 60 IU/ml of Lantus®, 20 IU/ml Apidra® and 0.05 mg/ml of Byetta®, is

clear, testifying to the good solubility of Lantus®, Apidra® and Byetta® in the presence

of substituted dextran at pH 7. This clear solution is filtered through a membrane
5 (0.22 ym) and is then placed at +4°C.

Example C11: Precipitation of Lantus®

[000439] 0.250 ml of Lantus® is added to 0.5 ml of a PBS (Phosphate Buffer Solution)

solution containing 20 mg/mi of BSA (Bovine Serum Albumin). The PBS/BSA mixture
10  simulates the composition of the subcutaneous medium.

[000440] A precipitate appears, which is in good agreement with the mechanism of

operation of Lantus® (precipitation on injection due to the increase in the pH).

[000441] Centrifuging at 4000 rev/min is carried out in order to separate the

precipitate from the supernatent. Subsequently, Lantus® is assayed in the
15  supernatent. The result of this is that 90% of Lantus® is found in a precipitated form.

Example C12: Precipitation of a substituted dextran/Lantus® composition
{000442] 0.250 ml of substituted dex’crar{/Lantus® solution prepared in Example C3 is
added to 0.5 ml of a PBS solution containing 20 mg/m! of BSA. The PBS/BSA mixture
20  simulates the composition of the subcutaneous medium. A precipitate appears.
[000443] Centrifuging at 4000 rev/min is carried out in order to separate the
precipitate from the supernatent. Subsequently, Lantus® is assayed in the
supernatent. The result of this is that 90% of Lantus® is found in a precipitated form.
This percentage of precipitation of Lantus® is identical to that obtained for the control
25  described in Example C11.

Example C13: Precipitation of a substituted dextran-Lantus®/Byetta® composition
[000444] 0.250 ml of the substituted dextran-Lantus®/Byetta® composition prepared
in Example C6 is added to 0.5 ml of a PBS solution containing 20 mg/ml of BSA. The
30 PBS/BSA mixture simulates the composition of the subcutaneous medium. A
precipitate appears.
[000445] Centrifuging at 4000 rev/min is carried out in order to separate the
precipitate from the supernatent. Subsequently, Lantus® and Byetta® are assayed in
the supernatent. The percentage of precipitation of Lantus® is similar to the control
35 described in Example C11.



29 Yes_ 95 Table 13: Results of the dissolution and precipitation tests
obtained with at nmbst 20 nmy/ml of substituted dextran and a 70/ 30
Lantus(r)/Byetta(r) conposition 77 [0f0449] Results with at nost 20 ng/n
of substituted dextran and various Lantusg/Byettag conpositions are
conbined in the following Table 14. It is observed that the dissolution and
the precipitation of Lantusg are retained. Polysaccharide No. Ratio
Lant usg/ Bgettag Di ssol ution Lantusg/Byettag Percentage of pr eci pi tation of
Lant usg 4P¥0W7I§0CYes Bmcipitatiyn 0ofYexs Subshtured 3dextran-DH 34 5oNtH6°/Vicos

composition _ :

[000446] 0.250 ml of the substituted dextran-Lantus®/Victoza® composition prepared
5 .in Example C8 is added to 0.5 ml of a PBS solution containing 20 mg/ml of BSA

(bovi'ne serum albumin). The PBS/BSA mixture simulates the composition of the

subcutaneous medium. A precipitate appears.

Centrifuging at 4000 rev/min is carried out in order to separate the precipitate from

the supernatent. Subsequently, Lantus® and Victoza® are assayed in the supernatent.
10 The percentage of precipitation .of Lantus® is similar to the control described in

Example C11.

Example C15: Precipitation of different compositions, the nature of the substituted
dextran being varied

15 [000447] Other tests under the same conditions as those of Examples C13 and C14
were carried out in the presence of other dextrans.
[000448] Results with at most 20 mg/ml of substituted dextran and a 70/30
Lantus®/Byetta® composition are combined in the following Table 13. It is observed
that the dissolution and the precipitation of Lantus® are retained.

20
Polysaccharide No. Dissolution Percentage of
70/30 precipitation of
Lantus®/Byetta® Lantus®

1 Yes 94

2 Yes 96

5 Yes 88

7 Yes 95
10 Yes Not measured

11 Yes 81
14 Yes Not measured

16 Yes 96

26 Yes 81

27 Yes 96

28 Yes 96

29 Yes . 95

Table 13: Results of the dissolution and precipitation tests obtained with at most
20 mg/ml of substituted dextran and a 70/30 Lantus®/Byetta® composition



4 30/70 Yes 82 8 100/50 Yes 96 8 90/10 Yes 94 8 70/30 Yes 96 8 50/50 Yes 90
8 30/70 Yes 81 5Table 14: Results of the dissolution and precipitation
tests obtained with at nmost 20 ng/m of7 substituted dextran and vari ous
Lant usg/ Byettag conpositions [000450] Results with at nost 40 ng/m of
substituted dextran and a 70/30 Lantusg/ Vi ctozag conposltllon are co(rjrb![ Eed
in the fo ] ewilp- Al td S 0 tF L.gsol ution_an e
pr eci pi tatdidg&Mg?R%% uvsvéﬁa?t_le n?%#a?ﬁesrgyﬁ%&[ 8‘(@%&'&& ng X%Eaélccaﬁgr V8e°Ro.

- Lantus®™/Byetta® compositions are combined in the following Table 14. It is observed

that the dissolution and the precipitation of Lantus® are retained.

o Percentage of -
Polysaccharide No. Ratio Dissolution precipitation of
Lantus®/Byetta® Lantus®/Byetta®
Lantus®
4 100/50 Yes 95
4 90/10 Yes 94
4 70/30 Yes 95
4 50/50 Yes 90
4 30/70 : Yes 82
8 100/50 Yes 96
8 90/10 Yes 94
8 70/30 Yes 96
8 50/50 Yes 90
_ 8 30/70 Yes 81
5 Table 14: Results of the dissolution and precipitation tests obtained with at most

20 mg/ml of substituted dextran and various Lantus®/Byetta® compositions

[000450] Results with at most 40 mg/m! of substituted dextran and a 70/30
Lantus®/Victoza® composition are combined in the following Table 15, It is observed
10  that the dissolution and the precipitation of Lantus® are retained.



Di ssol ution 70/30 Lantus(r)/Victoza(r) Percentage of precipitation of
Lantus(r) 1 Yes 95 2 Yes 97 5 Yes Not neasured 7 Yes 97 10 Yes Not neasured
11 Yes Not neasured 14 Yes 90 16 Yes 973 26 Yes 74

[000451]
Polysaccharide No. . Dissoiution Percentage of
70/30 precipitation of
Lantus®/Victoza® Lantus®

1 Yes 95

2 Yes ' 97
5 Yes Not measured

7 Yes 97
10 Yes Not measured
11 Yes Not measured

14 Yes 90

16 Yes 97

26 Yes 74

27 Yes 96

28 Yes 95

29 _ Yes 94

Table 15: Results of the dissolution and precipitation tests obtained with at most
40 mg/ml of substituted dextran and a 70/30 Lantus®/Victoza® composition

5
[000452] Results with at most 20 mg/ml of substituted dextran and various
Lantus®/Victoza® compositions are combined in the following Table 16. It is observed
that the dissolution and the precipitation of Lantus® are retained.
Polysaccharide No. Ratio Dissolution Peréentage of
Lantus®/Victoza® Lantus®/Victoza® precipitation of
Lantus®
4 90/10 Yes 94
4 70/30 . Yes Not measured
4 50/50 Yes 90 '
4 30/70 Yes 86
8 100/50 Yes 93
8 90/10 _Yes 95
8 70/30 Yes 98
8 50/50 Yes 89
8 30/70 Yes 85
10 Table 16: Results of the dissoiution and precipitation tests obtained with at most

20 mg/ml of substituted dextran and various Lantus®/Victoza® compositions



27 Yes 96 28 Yes 95 29 Yes 94 Table 15: Results of the dissolution and
precipitation tests obtained with at nost 40 ng/m of substituted dextran
and a 70/ 30 Lantus(r)/Victoza(r) compogition 5 [000452] Results with at
nmost 20 nmg/ m of substituted dextran and various Lantus(r)/Victoza(r)
conpositions are conbined in the followng Table 16. It is observed that
the dissolution and the precipitation of Lantus(r) are retained.

Pol ysaccharide No. Ratio Lantus(r)/Victoza(r) Dissolution
Lant us(r)P@toza(F30:Per FPEFRRIGECBf pPECi (A t at FubstiBted ant dexten-60/20R220 Yes
94 4 70/ 3n¥eS/Motrafirsyetta® dorhpb&ifi@Datiss 7 :

[000453]0.250 ml of the substituted dextran-Lantus®/Apidra®/Byetta® composition
5 prepared in Example C10 is added to 0.5 ml of a PBS solution containing 20 mg/ml of

BSA. The PBS/BSA mixture simulates the composition of the subcutaneous medium. A

precipitate appears.

Centrifuging at 4000 rev/min is carried out in order to separate the precipitate from

the supernatent. Subsequently, Lantus® is assayed in the supernatent. The
10 percentage of precipitation of Lantus® is similar to the control described in

Exampie C11.



90 4 30/ 70 Yes 86 8 100/50 Yes 93 8 90/10 Yes 95 8 70/30 Yes 98 8 50/50 Yes
89 8 30/70 Yes 85 10Table 16: Results of the dissolution and precipitation
tests obtained with at nmost 20 ng/m ofp substituted dextran and vari ous
Lantus(r)/Victoza(r) conpositions 79

Exanpl eC16: Preci pi t ati onof asubst i t ut eddext ran- 60/ 20/ 20
Lantus(r)/Apidra(r)/Byetta(r) conposition at pH 7 [000453] 0.250 m of the
substituted dextran-Lantus(r)/ApidragramByetta(r) conposition

1. Composition in the form of an injectable aqueous solution, the pH of which is
between 6.0 and 8.0, comprising at least: ' |
-a) a basal insulin, the isoelectric point pI of which is between 5.8 and 8.5;
5 b) a dextran substituted by radicals carrying carboxylate charges and
hydrophobic radicals of formula I or of formula II:

0
O/Z
M\
R

+ R is ~OH or chosen from the group consisting of the radicals:
10 o -(f-[A]-COOH),;
o -(g-[B]-k-[D])m, D comprising at least one alkyl chain comprising at

Formula I
in which:

least 8 carbon atoms;
* n represents the degree of substitution of the glucoside units by
-f~-[A}-COOH and 0.1 € n £ 2;
15 » m represents the degree of substitution of the glucoside units by
-g-[B]-k-[D] and 0 < m < 0.5;
* q represents the degree of polymerization as glucoside units, that is to say
the mean number of glucoside units per polysaccharide chain, and 3 < q <
50;
20 s -(f-[A]-COOH),:
o -A- is a linear or branched radical comprising from 1 to 4 carbon
atoms; the said -A- radical:
o being bonded to a glucoside unit via a functional group f chosen from
the group consisting of ether, ester and carbamate functional groups;
25 e -(g-[B]-k-[D])m:
o -B-is alinear or branched, at least divalent, radical comprising from 1
to 4 carbon atoms; the said -B- radical:
o being bonded to a glucoside unit via a functional group g chosen from
the group consisting of ether, ester and carbamate functional groups;
30 o being bonded to a -D radical via a functional group k; k chosen from
the group consisting of ester, amide and carbamate functional groups;
the said -D radical:



5 prepared in Exanple Cl0 is added to 0.5 m of a PBS sol ution containing
20 mg/ M of BSA. The PBS/ BSA m xture sinulates the conposition of the
subcut aneous nedium A precipitate appgars. Centrifuging at 4000 rev/mn is
carried out in order to separate the precipitate fromthe supernatent.
Subsequently, Lantus(r) is assayed in the supernatent. The 10percentage of
precipitation of Lantus(r) i sbangriaharX(t/er)} hadiconkrisdingl@acati leest divalEanpl e
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groupig chosgn ahg O\mxénh;? =0, QPP.s%OBSEoSé ré%ypfth&t Q’erl:\D oSEehs 8 Slfi‘g}’%””at €

functional groups;__bei n% vi @ a functi group k;
k chosen from hE Jroapd d(rl'élascclﬁ FFbC@fa”%@ttB?” 94Ri%é’ and car bannat e
functional gfoaps, whdrep sa2,df Y3 & adite &b alkyBthen g*m > 2 and, if Y is a Cy0 to C16

alkyl, then g*m = 0.2;

Formula Il
20 in which:

e Ris -0OH or a -(f~[A]-COOH), radical:
o -A-is a linear or branched radical comprising from 1 to 4 carbon atoms;
the said radical -A-:
o being bonded to a glucoside unit via a functional group f chosen from
25 the group consisting of ether, ester or carbamate functional groups;
o n represents the degree of substitution of the glucoside units by
-f-[A]-COOH and 0.1 < n < 2;
¢ R’is chosen from the group consisting of the radicals:
o -C(O)NH-[E]-(o-[F])y;
30 o —CHaN(L).-[E]l-(o-[F])y;
in which:
o Zis a positive integer equal to 1 or 2,

o Lis chosen from the group consisting of:



being an -X(-/-Y)p radical, X being an at |east divalent radical conprising
froml to 12 atons chosen fromthe group consisting of C, N and O atons,
optionally carrying carboxyl or am ne gaunctional groups and/or resulting
froman am no acid, a dialcohol, a diamne or a nono- or polyethyl ene

gl ycol nmono- or diamne; Y being a linear or cyclic al kyl group, an

al kyl aryl or an aryl al k)dH,arQ,f 8 etq9a|3c9 IC%F.IQBP atons, optionally substituted
by one or nore Cl to C3 alk % grou d / a functional group chosen
fromthe group consisti ngAbFoL Zé?rieﬂ'éa'éﬁdl earbdnhisea™ gWet iforaiengr oups;
f, g and k being identi @&bupor d|fferent the free acid functional groups
being in the formof gal | i rretal cations._chosen fromthe group
consi sting of Na+ and§K+tC6 J éévéﬁ gnd 21y eq??q ﬁ? ?s'fg’ ‘et SSt&irﬁn ung"®0¥ ¢ hen
g*m?.°2, if Yis a CngaW@ylandthen q m2; and if Yis a Cl6 to C20 aIkyI

then g*ml: and, whens pZCOLmHYAu$:o@HC%naoz@ &jukl o 1 hen @~ H?caamnat!ef Yis

a Cl0 to Cl16 aIkyI thergur%tnl R Formula Il 20in which: Ris -OHor a
-(f-TA]-COOH) r, r adi cal @ NR1GLOY) i hear or branched radi cal conpri si ng
from1l to 4 carben -&tlofes[Flithe said radical -A-: bei ng
bonded to a gl ucosi de.s ungt sVé @néarf SiNsrhh@leal aQre%Hﬂ)dlt/aIanﬁgﬁ\cglrc%mp‘?élthee group
conag&l ng of ether, ester carbamate functional groups; n repredents
the digree of substitutiGH ofl te {1 GIHED dEQURS t &Ny oPEONaNy - SOMATERE 0.1 : 5

n52 R is chosen fr betardeogspsyeh@ersinséd ig of the radical s:

-(0) NH' [E]l-(o-[FD, 300 -F qs_i%w(nle)ar or[ <§ {anlr%l&ep a'n Qé\’hécrglhdr anérkl%lkglr, %PSI t Ive

i nt eger equal to 1 or 2, nsi st -H
and z is equal to 1, an&FGP OF ”C?@?TPa?fH'OEa'iYSSL@aWFedtW qneRr "2°re|(¥1 |s an
et her functional gr oup, to Cs alkyl groups; -00-[,4]-CO0H and z is

equalid o L TTE 20 B3 gl daiBRkiBAR crpdL PR %o BAY o R, 2N 2

|sequal tol1if f is acarb onal is a
| i near or branched, at |eét;§§tara|lﬂearé@fbgmuamjfuc@uon@bmupm ng 10from1 to 8

carbon atons and optionald ¥ peHtR intdgePeh@l € 93k 0ns, such as 0, N or S
» ( represents the degree of polymerization as glucoside units, that is fo say the
mean number of glucoside units per polysaccharide chain, and 3 < g < 50;
20 » the free acid functional groups being in the form of salts of alkali metal cations
chosen from the group consisting of Na* and K*;

e when z = 2, the nitrogen atom is in the form of a quaternary ammonium.

2. Composition according to Claim 1, characterized in that the dextran substituted by
25 radicals carrying carboxylate charges and hydrophobic radicals is chosen from the
dextrans of formula I.

3. Composition according to Claim 1, characterized in that the dextran substituted by
radicals carrying carboxylate charges and hydrophobic radicals is chosen from the
dextrans of formula 1I.

30 4. Composition according to either one of Claims 1 and 2, characterized in that the

dextran  substituted by radicals carrying carboxylate charges and



-F- is a linear or cyclic alkyl group, an alkylaryl or an arylal kyl, of 12
to 30 carbon atons, optionally substituted by one or nore ClL to C3 al kyl
groups; 15 o is a functional group chagen fromthe group consisting of
ether, ester, am de or carbamate functional groups; t is a positive
integer equal to 1 or 2; (q represents the degree of polynerization as
glucoside units, that is to say the nean nunber of glucoside units per

pol ysaccm%ﬂogﬁolﬁ@%d?ca@@cl%s@n ben5 tﬁé)’dethaﬁJ'Sf fdrRRIAE rQVJh'iH’HC{HeOQﬁ Adr OUps
bei ng N t for mainlasa ts of alkali netal cations chosen fromt roup

consi st i r?& n Ngdic Gkpsen \[gogh the graup capsigingy efgkle EIBMHNOsSsaversss: for m of
a quat er haviyig #mmmeaniny gived.ab&oarposi ti on according to Caim1l, characterized
in that the dextran substitut by 25radical s cargyi ng carboxyl ate charges
and hydrophobic radicals is cljosen fromthe dextrans of forrmula I. 3.
Composi tion according torC aim 1, charact e\r}Kegai/m\tghat t he dextran
substituted by radicals ca i ngosiar boxytate chear gesoand hydr ophobi c

radi 034 s is chosen fromthe dextrans of fornula Il. 30 4. Conposition

according to either one of Clainms 1 and 2, characterized in that the
dextransubstitut edbyradi cal scarryi ngcar boxyl at echargesand 83 hydr ophobi c

%al s sh scmlmana*c@@adtrPetodﬁyL Hr6f @r%nﬁsplirml ahdl 4,1 ﬁF%&BFE lhr?? thdtfthe Al -
n radi gsen, from [oup cons ng .o e follown
sequences, ‘f h'g ﬂ'g’s? frEeddn T Sﬁg%rﬁy'gg 3?tefcr‘®c993 and Pg'Fon
accordi ng tredigaly ipposeh fmaiofrforthula?] gnethidh tbélafgatﬂ]ek-[lz]e.d radicdl hathdslae
dextran suh%mtﬂﬁteegopy Joﬂ%&r?d of GRE Y mng%{a@ﬁehﬂ 8,\/\%?%&9??} gavr\ﬁg the

hydr ophobi ¢ radicals I's chosen fromo f or nu
- (- [1%] - k-TEIYN9S HYAN Ve s chosen fromthe group consisting of the

follow ng sequences,—g,_k angd D having the 10peani ngg gi ven above: k D 6.

Conposition accordingt M e of Cains 2 4,\53 characterized in
that the dextran substitut ed by radl cal s carryl ng carboxyl ate charges and
hydr ophobi ¢ 15radicals is chosen fromof fornmula | in which the
-(g-[B]-k-[D]),, radical is such that: -B- is a radical conprising one

carbon atom the said -B- radical being bonded to a glucoside unit viia an
et her f ubctCampdsitipn @aporgingan@nX ons ol Clairds aabk amestulst tmegadteoradan tieatithe -aci d.

20 7. Conp n f n

characteri g%é%ﬁ %Lﬁ)g&wtﬁd q%eiétﬁr%nwgﬁﬁgp ?tﬁ%@zyﬁ ?géagl gndéa&gmghomc

car boky| at 2gRaF Jeshesta KiyArdpReDYe Iigaveish $he S(th%]s’é'rﬁD})ﬁwo”ﬁﬂlCHelsd%%hrans of
formula | ithatvhich the X radical is an at |east divalent radical resulting

 phenylal ani he, Byt RECH Saneits e SrEoT AR uRE ra ettt ikarcea

25¢gl utam ¢ acitd.a Fucasisiepodl vie @n etberoudétingpat grosnyg, @ne Xoik aCtagicakredyltilgand 4
to 7, charactefdgef ailind B@t. t he dextran substituted by radicals carrying
car boxyl ate charges and hydrophobic radicals is chosen fromthe dextrans of

formig I, '@ﬂ%sﬁ#&nté&%r}fir\grt@%y' c?he%?@ﬁﬂwsff%wﬂ@f tgré)LUﬂaFéQf'é?i'zé ighaef @
hydr ophobi ¢ al cohol bp bic acid, a sterol '30a tocophero
he dextran 'substitdted by radicals carrying carboxylate charges and hydrophoblc
radicals is chosen from the dextrans of formula I in which the X radical is an at
least divalent radical resulting from an amino acid chosen from the group consisting
of glycine, phenylalanine, lysine, isoleucine, alanine, valine, aspartic acid and
25 glutamic acid.

8. Composition according to any one of Claims 1, 2 and 4 to 7, characterized in that -
the dextran substituted by radicals carrying carboXyIate charges and hydrophobic
radicals is chosen from the dextrans of formula I in which the Y group is chosen
from the group consisting of a hydrophobic alcohol, a hydrophobic acid, a sterol or

30 a tocopherol.
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84 9. Conposition according to any one of Clains 1, 2 and 4 to 8§,
characterized in that the dextran substituted by radicals carrying

car boxyl ate charges and hydrophobic raglj cals is chosen fromthe dextrans of
formula I in which the Y group is a sterol chosen from chol esterol
derivatives. 5 10. Conposition according to either one of Clains 1 and 3,
characterized in that the dextran substituted by radicals carrying

car boxy! &l ecGRasaRs ARg-dWAPBPIL of BIaL 52 1R hRSENF LN (k! ans of

formula I'l in which group i s suc cal resu sfrom
a di ani ne. thel‘ie"tréan%@%‘i'tﬂ"(?nb\é@ﬂbqa&ﬁ FRyTiRg a@f?%\ﬁ@ecﬁha(gealam hydraphehig 10,
characteri Zﬂadncars it tAbsdnhfeorih Ghe @extrérNofstebBlilat UinekhiBY theadi &l isCalkFtbing

car boxyl at eghar ﬂg% {Fﬁﬂes%\‘gra%p é)tbl c radicals is chosen fromthe dextrans of

formula I'l 1n oup 1°8" such that the -F- group results froma
chol esterol derivati ve. 12 Conposition according to any one of Cains 1,

2 and # 0. @omm@ps&w@w Bithdradnet Brecideyd &aamdsyb&ta éec@rfz@d tm tﬁ?tdllfh%al S

carrying carboxyl ate. charges and hydrophobic radlcas I's chosen fromthe
group consi $9FRE B¥PSHRES? diM Sed'TRlE cTéF(f/ &nEaFBPXW"Qan‘tﬂaégqs a”dsdwdu?ﬁmb'c

dext r annmet hipdzatshexydsat éronpttief degtialyy ofotyillagl ycivhiah ehe R'SPEUDIM such that

dext r anmet hyl.cat RQuivh & E&,tgqrg;ni b%gﬁnm{ecet yl glycinate, Sodium

dext rannet hyl car boxyl ate no I ed by octyl phenyl al ani nat e,

Sodi um dext r annet hyl car boxyl ate nodified by 3, 7-di nmethyl-1-octyl

20pheny| allatémpdsitjon aﬁmdndum @eaﬁyrmnm@wncsar boxhd abechapsictlifd iRtnst @et vl

aspartat e, u net h arbox | ate. S artate,
Sodi u?rqadext?egg%%t E]tf car% X Y a?éelca(rfm Pt rr|”'e b%ffyqﬁﬁr&lar%%pa?éjiﬁ‘)émp%

Sodi undext r@ﬁt?é'tsh?ﬂw%(fﬁ@y‘l Heetentipmhg @fdﬂgymldl{azl ir28izinh treek hyrbym soeichun@t de,
Sodi um dext fhanguceh ultPbrh iabhol¥rdr-@Weyilatdleyci nate,  N-(sodi um

nmet hyl car boxyl ate) dextran carbamate nodi fied by dioctyl aspartate, Sodium
dext rannnet hyl car boxyl ate nodified by dilauryl aspartate, 30- Sodi um
dextran m&h@dmmsliimnyécabmmmmi airiyemhebcyf Qain?s an2 pAeuhoxy,) @lhderfedes anpat e,

85 Sodi undgxt
[ dodecanoy! amdrfleg]ﬂgﬁhsgﬁéé oy hO cﬁ@g'rw @dpélrgoiﬁatg 2charges and hydrophobic
Sodi utdext r'@ﬁﬁé'tshﬁlFQPéF’b Rt téi‘?élﬁ‘ﬂm ¢qnéléb'992°ﬁt2'e{ffz|lowmg dextrans of formula I:

[ hexadecanoyl am nq thoa&{mhox%v ) et hyl am ne, 5-

dext r anmet hyl carb MSUACEHRYOYIRSE E?Fg'reﬂlbyloé%EP{é'Péte Sodi

ur ndext r annet hyl_c

1- et hyl enedi am negggr N‘% 93% rret é(r%%x?'lyﬁkf‘SSe dextran

car bannat e nodi f.i egzgdmtn g@@}ﬁ,ﬁ{e@ﬁ 4 tgdg&,q:gtg%g f gpﬁ@aﬁ accordi ng
to any one of Clainms 1, 3, 10 an\br 1 char ac{'é%lcﬁ%l(jeogtyll gﬂt éﬁ'héggdextran

substituted by r-adiodains aartraﬁnmmﬂeerrb@awdtét enddiridgesy and-dindeapioRig
radicg/s is chosenplf‘é atl,h“e\at(group consi sting of the dextrans of formula I|

and is: Sodi undext rarnet hyl car boxyl at enodi fi edbychol est eryl
- Sodium dextranmethylcarboxylate modified by dioctyl aspartate,

- Sodium dextranmethylcarboxylate modified by didecyl aspartate,
- Sodium dextranmethylicarboxylate modified by dilauryl aspartate,

- Sodium dextranmethylcarboxylate maodified by N-(2-
25 aminoethyl)dodecanamide, -

- Sodium dextransuccinate modified by lauryl glycinate,

- N-(sodium methylcarboxylate) dextran carbamate modified by diocty!
aspartate,

- Sodium dextranmethylcarboxylate modified by dilaury! aspartate,

30 - Sodium dextranmethylcarboxylate modified by 2-(2-aminoethoxy)ethyl
dodecanoate,



1- et hyl enedi am necar boxyl ate grafted by reductive amination to the
15reducing chain end. 14. Conposition according to any one of the preceding
clainms, characterized in that the basags i nsulin whose isoelectric point is
between 5.8 and 8.5 is insulin glargine. 15. Conposition according to any
one of the preceding clains, characterized in that it conprises between 40

| U nnl and 500 IU/ggdLm bagg{ IBariBR3 el SO C pg)nt 20is.pet ween
5.8 and 8.5. 16. I03| tion t?cﬁ#h%ear to aﬁy oﬁﬁ&g@ dthe g eceg (Ing 2{:)I ai s,

characterized in thdé’tde?ac”%‘&m"fq]ﬁ‘ﬁ‘aﬂ}gf RN YRRINg prandi al insulin. 17.

Conposi tion accor to any .one recedin char ac zed in
that it conpri sesdéngﬁjween gé(t ar{]cﬁn%gﬂ %?’Eﬂ)ﬁlae%f tdﬁ%‘ﬂ?dnsul P 2 (% H
Conposi ti on accor dihyadesapdildreinoteteoxyf:etDoay yethylgniand 17, characterized in

that it corrprlsesgroportlons expressed as percent aP , between the basal
i nsul i whose i soetddim PextFaMAthylarpeme masifipddyrhglestesy| deusinstandi al

i nsulin of 25/75, 30/70, 4 5 Q,, 60{40, 70/ 80/ 20 an

19. Conposi ti on accso,o Mg toexg Pmﬁﬁ*ﬁﬁb% &tem; 1mf’§9‘,i% char aC‘Eé’ei éeé@ in
that it 30additi onatetyylenmemmigecarkox@dare, 1, a GLP-1 anal ogue or a GP-1
derivative. 86 20. Corrp05| tion according to any one of the preceding

claims, charact et iVERPIUD MesiyIsarborylte) dpxaan Faetsmate swslifisdhy dglesterdt a

concentration of beiwesye. 0 and 5000 pM 21. Conposition according to any
one of the preceding clains, characterized in that it conprises buffers

choseyy f rl@”t&rhﬁoé&rd?mu&csr‘aﬂﬁ;' t%targgor%foﬁ@ms £i i raf gﬁd %gd r%?é’&&%%‘?r’? téﬁt

concentrations of bet nnM prefera ef ween
22. Conposi meoﬁjfexél@eoﬁuaftﬁﬁtefjobyai‘ﬁfj'céﬁecadfy"@ %rﬁﬁxﬂﬁet‘f@a’ﬂ?’s %E‘Ha'?YzQEQFé}Opﬁed in

that the saradidarsageaskn frasitheyrow ednesang bf @@ dekeafy uBrrh @k MEghdy: human
insulin, insulin glulisine, insulin lispro and insulin aspart. 23.
Si ngl e- dose formulSdiuwn codptiasmeghydcaciompse t i omoaiGedr di g t cchategteyle of

Cainms 1 10to 18 al“@th%@n&(ﬂar%%’ec%o@ylﬁb‘ Pitaﬂté@t We%dgciﬁlea%qn fatfon 2850k

prandi al insulin. % dose f'ornmulation conprising a conposition
accorfing to any d'ﬁ%“ctﬂ'fg‘aéﬂ‘?@ 1to 15 and 19 to 21, at a pH of between 6.6
and 7.8, and a GLP-1, a GLP-1 derivative or a GP-1 anal ogue. 25.

Si ngl e- dageCémpaonitiant acoerdargctoradly myetod tiE priened?dy cleinas, abdrertiezieet! inrthbthiae t he

prandi al - 15p fguinkiid o [ i nsulin.
26. Single- dosenf%‘r wT%tQ?%%réggggé&ﬁtggb%g@wgﬁn%g%c g‘rsglctglrg%d in that

the prandial insulin is chosen fromthe group conprising of insulin |ispro,
i nsul i n glsuCompeticingtcbiimig tonardSER bf the preceding claims, characterized in that it

comprises between 40 IU/ml and 500 IU/ml of basal insulin whose isoelectric point
20 is between 5.8 and 8.5.

16. Composition according to any one of the preceding claims, characterized in that it
additionally comprises a prandial insulin.

17.Composition according to any one of the preceding claims, characterized in that it
comprises between 40 and 800 IU/mI of total insulin.

25 18.Composition according to either one of Claims 16 and 17, characterized in that it
comprises proportions, expressed as percentage, between the basal insulin whose
isoelectric point is between 5.8 and 8.5 and a prandial insulin of 25/75, 30/70,
40/60, 50/50, 60/40, 70/30, 80/20 and 90/10.

19, Composition according to any one of Claims 1 to 15, characterized in that it
30 additionally comprises a GLP-1, a GLP-1 analogue or a GLP-1 derivative.
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15

20.

21,

22.

23.

24,

25.

26

86

Composition according to any one of the preceding claims, characterized in that it

additionaily comprises zinc salts at a concentration of between 0 and 5000 pM.

Composition according to any one of the preceding claims, characterized in that it
comprises buffers chosen from the group consisting of Tris, citrates and phosphates
at concentrations of between 0 and 100 mM, preferably between 0 and 50 mM.

Composition according to any one of Claims 16 to 18, characterized in that the said
prandial insulin is chosen from the group formed by human insulin, insulin giulisine,

insulin lispro and insulin aspart.

Single-dose formulation comprising a composition according to any one of Claims 1
to 18 and 20 to 22, at a pH of between 6.6 and 7.8, and a prandial insulin.

Single-dose formulation comprising a composition according to any one of Claims 1
to 15 and 19 to 21, at a pH of between 6.6 and 7.8, and a GLP-1, a GLP-1
derivative or a GLP-1 analogue.

Single-dose formulation according to Claim 23, characterized in that the prandial

insulin is chosen from the group comprising of human insulin.

.Single-dose formulation according to Claim 23, characterized in that the prandial

insulin is chosen from the group comprising of insulin lispro, insulin glulisine and
insulin aspart.
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