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Met hods and Kits for Stabilising, Protecting and
Sol ubJl'ising Proteins Technical Field The present

WO 1wEnsben rel ates to nethods, kits and reagemcI/6B1005/050057

stabilising protein conformati on, protecting proteins

from aggregati on and/ or degradation, and/or for

i nproving protein solubility. Background to the

I nvention The biological function of a protein is
dependent on its three dinensional structure. Proteins
are formed as linear chains of am no acids, ternmed

. : ! ! ills;I g Proteins

folded a process mhlch nay be aSS|sted by proteins
cal l ed chaperones. A mature fol ded protein has an
active three dinmensional conformation, known as the
atlve fh ﬁture. The structure depends on weak forces
%%W“&@ Vﬂ ogen bonding, electrostatic and

hydr ophobi c interactions. These forces are affected by

the protein environnment, so changes_ in the environnment

ey rrasset mwmn@OUr@latassﬁOumatbﬂd$ ekitg 1andg reagents for stabilising

n n [
PRRh S el PR BUR i, A eBE e € By egrgaation.
@;ﬁ@y@e&mm@r@jm@pmtg]m]a}mmn st orage of pr oteins. The
production of proteins by genetic engineering often
results in the accunul ati on of non-active protein
aggregates as inclusion bodies. After isolation and
purification fromthe host cells, proteins or
Backgrowrnd bo the fnvemtiont o be unf ol ded (denatured) and
subsequently refol ded (renatured) so that the proteins
regain their native structure and
4i’h@ |B| dﬁa\f fihefor 'cgn ' ﬂ%‘ié?hei'sndé?ér‘i’dé!ﬁ ﬁti@%ee dimensional
|nvo enat ur ant ution or co based
a[pmtuaa:he?ro@msataue etbrmedt @snlingarc ehainsl pf rarhisiod @égidsy termed

5 ST G e e i DTS G e
Pﬂ@bﬁ%ﬁ"dé Bh&hds fdled Ny driiabidsicRaisBs alsﬁlsfé&ﬁbf oFstells called

ecul e. Unfortunately, on hydrophobic collapse,
phaparonss.do Aomatiigayeldedr prataie Mgsi we active three dlmensmnal

conformation, known as the native structure. The structure depends on weak

forces such as hydrogen bonding, electrostatic and hydrophobic interactions.
These forces are affected by the protein environment, so changes in the
environment may cause structural disruption resulting in denaturation and/or
degradation of the protein and loss of function. Such problems are encountered

during processing of proteins and on storage of proteins.

The production of proteins by genetic engineering often results in the
accumulation of non-active protein aggregates as inclusion bodies. After
isolation and purification from the host cells, proteins or inclusion bodies have to
be unfolded {(denatured) and subsequently refolded (renatured) so that the

proteins regain their native structure and bioactivity.



10

15

30

bi oacti ve conformation; two conpeting reactions occur:

refolding and aggregation. It is suggested that a
WOao0¥en30670or protei n aggregation i s hydrophobi cPCanGBz905/050057

aci d residues exposed at the surface. Aggregation is

undesirabl e and reduces the yjeld of functional,

native protein. Refolding is known as a first order

frsaﬁnbhaﬂpufo%sp%rdnrl@ dtis imo|\@%eﬁdiﬁra®g@ilﬁw bPBolumn-based

reaction is avoure over refolding at hi
appmoactiesat | ddermtuiad i profeini @ecomﬂmy r@@lﬂﬁdn l3(3’n)<?“1U'[INQ the

dedbiianhg Thisr bBus AdyH ek Cnese Ry e pRoBlEhibisauie and in

dind 98 tﬁé? Gk Qﬂ@l@g%rrﬁﬁdr@;ﬁhob% pBicheess tiss abre @ﬁtlh@ molecule.
contentration dependency can result in increase

léf@f@rfggagaisomn hmfoph?bicrfédfaﬁéﬁ, profeingidegngti alwgys fwr@, the native

can .be due to jnper

SOReRRoc St QoA L S pPE A R5RS| Tl PRRSBIR anc

é{i}g’régéﬁﬂrﬁf ItYs Quééésﬁeﬂi thetsa e for pfotsie aggregaticowisyhydrophobic
an the smal |l er denaturant nolecules, thus Creatcjgsﬁable and

amincoaeidviestshiee rxpossatali thery facgn Heamaalien 15rt
r%@[]%%tﬂé% \))Iléﬂgsof%ﬂ {%Idﬁﬂﬂ\gé‘ lp"f‘&% irf OB '|5°Rn0\'§vhaés a first

nien avou rotein agdregation
Srder redcdioni (RateFoKdi fpgot])f-dut meoaggnegamm healitiom ipHadsured over
bonds the native protein oFten needs to be

igipiding ateligh AONGRNTAURN 284 @gaﬂu@h%wa’ﬁéf?%cfwa@ Rate = K *
[@%tﬁm e :NPFC% ?ﬂt ir)]n‘(:ﬁezﬁ' bR pgdﬁro?élﬁd%g@?jaﬁ@n is strongly

‘ed in using a protein specif
degEmdanid upl the pft&eldl sungemitrdiobondlt psineiss| gcadg dhisheoncentration

rotejn matures to. a, functional
RSBy ST ol aear%%a*’s%eeﬂt*b $ et Tefotaing
%B%io &S lcaRhS iR 1 fmpeRatturPdng itRIns R ItRE Ybreteih solution.
uffer in the presence of "refolding aids" to
Rrdvassiagriarge praieinomolerolasi isgpaitiodady géficy!t issdheyshfuse more

t he, sol I t f th di t d

SR Dprbe, e piulot TRl B IR b fia APicEenyirgrments
SOAERUR | WgH eﬁfda'h@é@ prefeiret Rphesstratiorsol aadd lvar | darsaturant
sugars, e.d. sucrose, glucose, Nacetylglucosam ne, and

d@t@m@mom thatg's, @napBYironmeen, thebdareeecpIataint aggiggation over

pm\(emk%g%ldlﬁnpl oyed as refolding aids (De Bemadez O ark

For proteins with disulphide bonds the native protein often needs to be
“matured”; during maturation, non-aggregated monomeric protein molecules
with non-native disulphide bonds may be created initially; then, using a protein
specific redox couple, the disulphide bonds shuffle and the protein matures to a

functional protein molecule with native disulphide bonds.

Refolding processes usually involve dispersing the denatured protein molecules
in a buffer in the presence of “refolding aids” to enhance renaturation. Folding
aids usually increase the solubility of the folding intermediates and/or change
the relative reaction rates of the folding and aggregation reactions.
Polyethylene glycol and various sugars, e.g. sucrose, glucose, N-
acetylglucosamine, and detergents, e.g. Chaps, Tween, SDS,
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(1998) Current Opinion Biotechnol. 9, 157-163). a, b
and Y cycl odextrins (CDs) have been reported to be

wouxes/ui3067n st abi |l i sation, solubilisation and a@fGT/GB10Y5/050057

purification of certain enzynes, but both the nature
of the interactions between these CDs and proteins,
and their effect on bi oact|V|3ty remain unclear, a, b

[gcﬁga nﬁéﬂfd@d’@ﬁ%bé%éﬂ%ﬁdﬂ%@ a%@mmgralué i(DbaBernadez Clark

rones to aid protein refolding in both
(di@%)r@enenif@pmic{rsﬁmtad\r‘e?ﬂ %/157E63). 871 651 , US
5,728,804) and detergent-containing refol di ng
envi ronnents (Gell man & Rozema, US 5,563, 057)

@ﬁ?!aﬁ@ieqwcud&xﬂir% emg? sad bees asstreed tebe apahddedtatilisation,
ue

mul tip gl ucose resi They are classifie

S@dwblvaﬁtlﬁg artd afiaity lmwﬁeafmn @hg@ﬁam SNYMES, Wt gpw theenature of
'38 aoc&@ﬁ%?) E\Nﬁgrg ?I%e? dPBBE LA Hﬁ‘ ing Qhﬁgﬁé?eﬁééﬂ W Bactivity

ucose r ues

r@rrfém' @slgean i naghag ﬁngl vmsbdegmnduéasverebndamdi as artificial
can be nodifjied by derlgaéatl satio

ahepriRngsy©saidTRet¢ iR feiolding it Podi 35%3956@&55 (Fharaa ef al, EP 0
dr.gpho t

SPRODS: P98 By WSEINERGAnG O onment

(Biran &Raderea, dd8dE567, Ié?hy Byolokiekirinseceayclic oligesancharides

O i A
L@%‘? rédHi8d vﬁchlrﬁt’hb fIRpsridard RecHisdSftri®has Fglucose

, odextrin derivatives in phar maceut i cal
reemipes; t3- oymodm«asm sinasng'f @ema apsidues angphyeyeadextrin has 8

Jyéc}a%é?ps? }eL;)V &%’g{* '%‘%7@%8@3%{ ﬁgﬁ\%tls\éﬂon to produce

S8ayiadd ve, the conposi tion bel ng a uniformmxture in
dosage form EP 0 437 678 B 1, US 5,730,969 and US
5,997,856 (Hora) describe methods for the

O|ubI|I8aIO I t ;
'Er%%gmeél ‘W oﬁt [éc%xtdﬁs g hidd 815‘: o@?%'%aé ? 6&@? surface is
I%rb;ytﬂhct Vhe HW%&W pivdior |hy:dbamﬁedffadcapguimng)plopr[y soluble
mal t os and maltotriosyl derivatives of b- g
drggs) oﬁbﬁthydﬁophlhf‘e exterior “assists in sotubllisatlon SO cycl dextrins are

useful adjuncts in pharmaceutical formulation.

EP 0 094 157 & US 4,659,696 (Hirai et al) describe the use of a-, B-, and y-
cyclodextrin derivatives in pharmaceutical compositions consisting essentially of
a physical mixture of a hydrophilic, physiologically active (folded, native) peptide
and a cyclodextrin derivative, the composition being a uniform mixture in

dosage form.

EP 0 437 678 B1, US 5,730,969 and US 5,997,856 (Hora) describe methods for
the solubilisation and/or stabilisation of polypeptides, especially proteins, using
specified cyclodexirin derivatives: hydroxypropyl, hydroxyethyl, glucosyl,
maltosyl, and maltotriosyl derivatives of B- and y-cyclodexirin, the
hydroxypropyl-B-cyclodextrin derivative being preferred. Also disclosed are
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hydr oxypropyi - b-cycl odextrin derivative being

preferred. Also disclosed areaqueous and |yophilised
woewngusher ons conprising a pol ypeptide, opti orrlT/GB205/050057

protein, and the above specified cyclodextrin

derivatives. EP 0 871 651 & US 5, 728,804 (Sharnma et

al) are concerned with a met Hod f or renaturing an

Jeghge%cpgyﬁﬂ?\fa%?ﬁ&&ﬂp@éi%ﬁé ol r%ir?beltaeg@@fjbpﬁd@,eoptionally a

agueous nmedi an amount of 'a cyclodextrin

rebfehe tandethecboveaneciiesiatydlodektiroderivativaggr egat ed
protein. In this instance, the protein is present at a
| ow concentration selected to m nimse aggregation,

2 &f ﬁfﬁ%b'x UL EL g:%ara{d%s a?@@e SBAPSMREOME ¥ method for
refold uf

ds in a refolding fer containing cyciodextrin.
rahakrringefol diieidach @ cgggregetad iprotedn rendvdgiergent-free aqueous

dial ysis, US 5 563, 057 |_man '

WA Y, TSR ) B SRR PIBE o ey S ard anfolded or
SRPEHSeHatIreRI1.0 ansENoNThshaidey ethrctpruteit olsf ipgesaiti ab a low
by adding a detergent having a linear alkyl non-pol ar
gEmcengatior . splectedBton mANTRISE 0AggNRIBDON( OFeTEIERIKI aloproyngd 0.05

ni sf ol_ded ) : .
R e e L
AfEr RRINING the cgsledBRtria is esaodedibyidiaysisnf or mat i on.

Hi nrichs et al (2001). International Journal of
Phar maceutics, 215, 163-174, describes the use of

o . i ol . . : 0 '
Q%F%eﬁ et & dRozetfit] h%siﬁtigéﬁ ’Dﬁgﬁd[aai for refolding an
@?}ﬁ-yﬂﬁéh)&"toﬁDEn?&%Héa.dmhggu@iohgom eeeond abtied imgtive configuration
osphat as rom de t [ f [

BBSaGeA e T30 AR elobOradiar aersh) Fog7gAB and
fﬁgﬂb@}@ 1 9% (@'dm{*} 8L6), 86 rhis Il effyreé t@forhy aRRINZyseddetergent
hydrosol ubl'e “col'l'agenase conpositions contai ning

tompiekt et s therulcontacteshwiter & \eycloseairin to etlewi thesenzyme to

the coll agenagse,. | nuijns are D-fructans, gen [
%W%?iﬁ‘?%oa ackug ﬁgn@fmﬁg?gffruct ose in \M%i cﬁr?hey

fructose units are connected to each other nostly or
excl usi Ve,ay by beta (2- 1) linkages |nuiin occurs in
Hixtriche, efi & (RH03).al Inteasa%pwwr@%e@fsehﬁma@@ﬁlélcgf 215, 163-174,

describes the use of non-derivatised inulins, inulin SC 95 (DPn/DPw = 5.5/6.0),
inulin RS (DPn/DPw = 14.2/19.4), and inulin EXL 608 (DPn/DPw 23.0/26.2) to
protect alkaline phosphatase from degradation during freeze drying and

subsequent storage of the dried protein.

WO 96/41870 (Gombac et al) describe frozen, dried or lyophilised hydrosoluble
collagenase compositions containing isomalt and/or inulin (non-derivatised) to

stabilise the collagenase.

Inulins are D-fructans, generally consisting of chains of polyfructose in which
the fructose units are connected to each other mostly or exclusively by beta (2-
1) linkages. Inulin occurs in nature, in general, as a polydisperse mixture of
polyfructose chains most of which are ending in one glucosy! unit. Inulin can be
obtained from bacterial syntheses, extracted from plants or can be made in vitro
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pol yfructose chains nost of which are ending in one

giucosy! unit. Inulin can be obtained from bacteri al
Wosyns/hsees, extracted fromplants or can be nMeRdE/GBR005/050057

vitroby enzymatic synthesis starting from sucrose

| nulin produced by bacteria |55 nmore branched than

inuiin fromplant origin and -commonly has a higher

@Déﬁ%h%%c %ﬁht@l@&ts(sﬁ@ﬁﬂigﬂﬁoﬁf Q%@B@Utln&h@%o@@cécp bglisasteria is

whereas 1iuiin frompiant origin js
rgemm&mghecdormmseduim frameplenbrorigin gnd \copiraAtliehas a higher

0 uct os hai.ns,. or m x t
rﬁglpg}e 7 Jyeigik ﬂ?g'E%MIiPOP;#g@ghpﬁé%%a ‘gpdg)gaoq@ whereas
iRARHTod? (I8} ofighHi ishg&marahe oe.mm@nbﬁaineaemmmgnny branched
fromthe term nal car bohydrate unit, the gener.a

[;fqbyfmctt?:@e (dihamsororpmpxtuwset}'@re,of@ WiEh raegg:ﬂ@q,y ar g\fq}ggsg}cpmmoniy
uni
oo adio g RIS IO AR 209080 o2y i 1 <1 ke 1o

eachhot her in the carbohydrate chal n. The nunber of

saccharide units (fructose an cose units

Inulin icannks sermeeentede depradipg) ePote I &a?f%?'?ﬁﬂpat? unit, by
t r

tﬁg pq%seééfforrﬁ{gjﬂé %%)ﬁcb&t gh% gﬁhp%‘flé r?gefqlnt% ypnmt Fa

fmogga;rdﬁwr&jeno@ aoliyteger wpnesanttm@mn@smm!mi og/frum)%yi units

|{r§p§ﬁ§d@§qg§m@qmg gaqébqq%g\(%ﬁuiacor Spon%ﬁ(‘[q?ftss)%cgzﬁa%de units
@l}p\é%e’ D4y r%l]lé&%'p%t§ iAo sk YﬁLﬂiﬁdn%Yedulfl@ itttk VBB n in the

Inuirn ecul es present in said inuiin
fornple abhome, iswefeoet toakd the degreeaﬁmjymetawlqmggp@swted by

B Bl S e 605l o e 8P Sl isaton

0 Ry vaine s o
'%fp @%erﬁ %{b Kogjp(%eg cé%@eg&ﬂ}/ en %E‘genhiggr 0(r %:Qg?ghmgnbethe total

r@@pbeagfasmandawa; (G Eamuiahgma gives lagli@@@ﬁpéltmwv'ded

p?‘érﬂh?r *P‘élﬁ} Fgﬁél Bglsegﬁr}%ggm in Is'}:\er 'n;?uiinS composition,

mﬁé@t t@km@ﬂmf@w{:&@tqﬁ@ Lﬁ@sslbﬂwbt&)enambrfdsa&chamiﬂssgmtose (G)
Jerusal emarti choke éHeI i ant hus t uber % i n whi
amfuicsen (e 2pRcersarelBEcHHFaER (B e Fhaarogs degree of

B? %aeﬁl\élﬁﬁ& é%ﬁf EaR Iy %néf?tgg'hg{egﬁlfor &4thbB, by IRE PhéRbd described
by L. De Leenheer (Starch 46 (5), 193-196, (1994), and Carbohydrates as
Organic Raw Materials, Vol. 1ll, p. 67-92, (1996)).

Inufin is commonly prepared from plant sources, mainly from roots of Chicory
(Cichorium intybus) and from tubers of Jerusalem artichoke (Helianthus
tuberosus), in which inulin can be present in concentrations of about 10 to 20%
w/w on fresh plant material. Inulin from plant origin is usually a polydisperse
mixture of linear and slightly branched polysaccharide chains with a degree of
polymerisation (DP) ranging from 2 to about 100. In accordance with known
techniques, inulin can be readily extracted from said plant parts, purified and
optionally fractionated to remove impurities, mono- and disaccharides and
undesired oligosaccharides, in order to provide various grades of inulin, e.g. as
described in EP 0 769 026 and EP 0 670 850.
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m xture of linear and slightly branched pol ysacchari de
chains with a degree of polynerisation (DP) rangi ng

WO 200, @070 about 100. I n accordance w t h knowPCT/GB2005/050057

techni ques, inuiin can be readily extracted from said

pl ant parts, purified and op%gonally fractionated to
renove inpurities, nono- and di saccharides and

undesired ol i gosaccharides, in order to provide

vari ous grades of inuiin, e.g. as described in EP O

I@8kn (2 6ommierERIlp BAjabs) tymuazflynwnb & fRferangingyfrom about 6 to

Bt ol el el o ESpyelel Safebs LATRRPMLNES from
@?‘é@h lriehen age@&ﬁﬂ'} iNRarfdUs éﬂa@l@‘sqﬂﬁlbal RFKFEH.GNE@’ grades include
g nvarious H%rades gé pi cal RAFTI LI NE(

9 %uéN A3 Lbwitrar D) Igt@beyt 3§ ang) gantainingRp teta!)ézsdetabout 8%
1 w%%é?%%%{"‘sg%‘%%8“@35?%%%9 R N Y g il of about
ﬁ%/(ﬁt??) cv;\giﬁtaﬁ?wltiﬂ g%téxme%siegﬂzw ni%e gby melghalglhm tfnactose and
y RES l%iMNé%gR(MtlﬁPg%ﬁb%]&ﬁ)ué{ Egggttfggmmonly with
O(mnw éﬁoh? #5 (Lha ﬂ&aé@ﬁ‘ﬂe@%f @Pgoé’é ry H?ﬂl\éé Eﬁ@esucrose)

gl’lucose, Tructose an crose nut ec r
lnatm@mzsy atriopiedkrivatisea imilinhwith DR 25, as.ayaaataimfm Orafti,
fromOafti. Inulins with a | ower degree of
pol ymeri sation, usually defined as a (DP) <10, are

tﬁﬁﬂﬁ@mtﬁ RRY dbﬁ#&@o%él?ﬁl@ﬁ%ﬂﬁ{ 488y defined as a (DP) <10, are

ruct o- ol 1 gosacchari des or ollgofructose
@mgmtwct Bsmedan ;beloecmlrgo@acchﬂm:!aw orﬁwtmehmgacchandes or

Rieviatosel < DBanltosEncin oy bin AR RISHED, tighbe by - partal

@Y Yseﬁiﬁﬁ%tﬁﬁch !@@%fdhr{wtnt anteelni giges behicbained by
re well-known int art. Several grades of

@nzygmtrmm wif® avlﬁhesjmfmrm sUargseparPiing to fieehrigieppmbich are

R RADMRERTThE el OBAIAA lraddl B CBiigdilcitiMare Sodmmercially

4¢digble, obr @xb&@ﬂélast PR TW.OBER d&gﬁe@raﬁl (Tienen, Beiglum) e.g.
ol marlsgtloné1 ranln([:]efrom and contain

{LGSEDP YW lma A GORIETS 0T GPaLb 5% 1Y Weldl &f Haouctose
FHE S0 i PR, 196, MR RS %, A8 ohlinpg abo

§1% By WarphbAvictSitaf yhudset fratfosetdnd srrdosee contents of

whi ch are

Various inulin derivatives and methods for the preparation of inulin derivatives
are described in US 6,534,647 (Stevens et af), the entire contents of which are

incorporated herein by reference.

Inulins derivatised with hydrophobic alky! chains on the polyfruciose backbone
are commercially available, for example inutec® SP1 (SP1) from Orafti (Tienen,

Belgium).

Starch is a well-known carbohydrate that is abundantly present in many plants
as a biodegradable reserve polysaccharide. Starch molecules are polymers

composed of D-glucosyl units which are linked to one another by a-1,4 glucosyl-
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i ncorporated herein by reference. | nulins derivatised

wi t h hydr ophobi ¢ ai kyl chains on the poiyfructose
wowekbsne are comrercialiy avail able, for examid®GB2005/050057

| nutec(r) SP1 (SP1) from Orafti (Tienen, Belgium.

Starch is a well-known carbohydrate that is abundantly

present in many plants as a bi odegradabl e reserve

NOEOLYRBENEE, itHEs foPhang B Imekbeehbiasstarch mlcwrer(taercrmmawdase) or
of D%I ucosyl units which are linked to one anoth

by at14 gndceshf gulueesy)| bonsfudhug Harmingr & Rgngh ﬁﬁn@'@@m starch
AR =S BRSBTS Y EogRLof vy B ot e

tﬂtaﬁcmhg ﬁoiruct&a&:h(cb(ﬁmn@dw aai;ar@pe@tpmydihpmisegniattme df plymeric

osyl - gl ucosyl bond at th anchin 0 .St h
Selbarist WiRAPGVE, denanding pih BpAIE SHURIBAHY a Tnear Structure

ROLYARL & gﬁ%@gbeétr\a’eﬂu?@ haytgrendeRANdiskg o%Burt hﬁ ﬁét@sﬂé as a

sour ce; |l i'near structure or mainly a branched
dlydispense. niktare hofc anolatules owitbr saial rmmmtte‘eas alhe degree of

R e ST I E I p———

n fmal yeias | 4i5d liti RkRsly [depeRgs ot bldr
ggglgtharc r[rjt!)’eTg}/e,l va del ylvar%’%nd pI@t ISarge yi;’J soures

atebihedarvestirigetipeant source and the harvesting tinme.
The |i nkages between the glucosyl units are sensitive
to hydrolysis, heat and shearing forces. This

m@nﬁw@gwbeﬁvéémw giudbky xRl Al eshditved ke P@bmolysis, heat and
various starch derivatives, generically ternmed herein

shean@n fagessol YbistRRenamerayis BeuairallyRrplaiipd; to, prepare various

SRR ey e PR PR R, MiBugh acicic

Wﬂirbigglsswwma@b hyrtrolisiy, ctherrhble trewtinehty or Sehmmgysir through
t he drolysis conditions, the therrral treatrre?
carabipBtionss o8 Kol fragtreeiai tPepanding pndibe seyree i dhe starch, the

Iﬁagé@?tshé’ﬂéggg’ {-:"?@d ﬂp?%oﬂgh Qefhe fr%'ﬂ&'aﬂﬂ'eﬁfr{%@htaand/or the

ess osed g1 ucose, over pro ucts

stoanon| yorditiores] glwidesearisty ufsstatah pydmh;mes:mnohhyobtalned
terped mal t odextrins and dextrins. Jarch hcydrola/sat es
rgpgir\gmf{orﬂngv\ﬁrcﬁpcg hessgrtially composed of giucose, over products

commonly termed glucose syrups, to products commonly termed maltodextrins
and dextrins. Starch hydrolysates are well known in the art.

D-glucose (dextrose) presents strong reducing power. Starch hydrolysates are
polydisperse mixtures, composed of D-glucose, oligomeric (DP < 10) and/or
polymeric (DP > 10) molecules composed of D-glucosyl chains, which also
present reducing power resulting from the presence of D-glucose and reducing
sugar units (which are essentially terminal glucosyl! units) on the oligomeric and

polymeric molecules.

As a result, starting from a given starch product, the greater the extent of the
hydrolysis, the more molecules (monomeric D-glucose, oligomeric and
remaining polymeric molecules) will be present in the hydrolysate, and thus the
higher the reducing powder of the starch hydrolysate obtained. Accordingly, the
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D- gl ucose (dextrose) presents strong reduci ng power.
Starch hydrol ysates are pol ydi sperse m xtures,

wowaposed of D-gl ucose, ol goneric (DP < 10) ari/ToGB2005/050057
polymeric (DP > 10) nol ecul es conposed of D gl ucosyl
chai ns, which al so present rggucing power resulting
fromthe presence of D glucose and reduci ng sugar

Hﬂhélﬁg @W&%f%ﬁ@rcﬁﬁ@ﬁ%lyéﬁtéy hia8'HEchale ﬂieU@thWQwsmhg $aature of

I goneric and pol yneric nol ecul es.
oh@m to dn‘feaemﬁaaig ancoaesigghigethes vareus p?a@@ﬂméwdrqlv@te products.

Tﬁ}ﬂe gﬁllrcg]tghx%?}g% ﬁgétpgé%eﬁ TGS ;vélgﬁtsr@i;.]g.) which formally

Iucose ol Tgoner|

dd?l’&bﬁhﬂg ﬂ@O*tlyéngrtamsmlf e[m@itﬁiﬁ:)sew déxthseprpseri00i grarhe of dry
and t hus the higher the reduci

%%) drol ysat e, n %\ngr .
stangest BrgihCQ%ﬂjF@Ylygdl@é AP BIORCH D. A o H?Ch 3h§ indicates
|
R 0 S BRgALHAR G5 PO oo
T\Iri]@h Ctﬁgdgditaba aheryvamdw:ﬂs Isdishs. ghThydrmleyﬁ)atE s ddufecs .also a
e reduci ng power is e e t
BRaF RN SO} B EXCTbeRYFOMGE 1) 106 PRSI A b Rerelative
:gﬁ@gﬁor‘?ﬁ)f E)fegé\}é‘fggé nﬁcﬂﬁé&lép% |fa)gh‘?%'i‘ tl?%%lu%%o%&é?(n the starch

ance utose having per defihition a“D
Hy@bolysate. D. E i ndi cates the anmount of D-giucose and
reduci ng sugar units (expressed as dextrose) in a
given product on a dry product basis. Thus the D. E

t
L@%Pg E;'g‘;:?gta(ﬂﬁ;ﬁ ‘P]r\]/grcgfs;éﬁé‘é APRIM froin W&ﬁo@éé@@ cophiposed essentially

ch and al so réelative
mfnmgiacom ofayt mméﬂagé ri@mimta% viidytstareh pydsolysates are

HEERa AYATEDIs o we By Or Bl ARG R ©

conposed essentially of D-glucose, may range from1l to

about 96 and starch hydrol ysates are comerci al |
Hydiolysstes with & Wi Hegreaiardbgn gf agp seaynealy dermsd QKJ@OE? syrups.

t t .
SRS BN 1! . Bele 47, o8 BRIl 7 Boficia ectmicues,
for ekamipie by s??aw@dv;r@ tol yletdl sbscade@V@md ghabse syrups" in powder
t echni ques, tor exanple b% S£ a}}y |n%,j to yield
fganeaomf@wmwa.r@@mmum@&eb WhuWs humigdder form
contai ning a maxi mum of about 5 wt% hum dity.
Hydrolysates with a D. E. of 20 or less are commonly termed maltodextrins and
dextrins. The manufacturing process usually involves a spray drying step at the
end, yielding these hydrolysate products in powder form also containing a

maximum of about 5 wt% humidity (wt% indicates % by weight).

Glucose syrups, maltodextrins and dextrins are made industrially at large scale
from various starch sources under controlled hydrolysis conditions according to
well-known methods. The various grades of starch hydrolysaies obtained are
usually defined by their starch source material and by their D. E. value, often in
combination with an indication of the method of manufacture (e.g.

maltodextrins/dextring).
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Hydrol ysates with a D. E. of 20 or |ess are conmonly

ternmed mal t odextrins and dextrins. The manufacturing
wQquoedesss7usual |y i nvol ves a spray dryi ng st ep PAT/GB2905/050057

end, yielding these hydrol ysate products in powder

form al so containing a maxi num of about 5 wt% humi dity

(vvt % i ndi cates % by wei ght). ucose syrups,

Hig l@%e?&tllpbvﬂ@r 8 Halﬂeﬁégulﬁﬁoﬁé S BsIen "‘Hﬁ%&éhﬁhé’yisaﬁeserved to

SCa m vari olus starch sources under
ctammnaw;addhgtsrmrwdsfroan@otn starchc ter ey matodextrin (s) used

Iy R e s APV, o6 60T L. 1 BB, perein starch

ngat%e WYWiffa MRIE rdf alp @nesdyblahiid fréin dtarchdtdit angfdotifce.
i'n conbination with an indication of the nethod o

manuf acture (e.g. maltodextrins/dextrins). Al though

ol.] qw -t al t
PR AP PR Aol BobE R bR, e Soraur
SichHeat t hgoweven 'tlﬁ@'sﬁ@@ﬁxﬂiyd rbly6aesusithbie fei Dseé $n rinnection
l[imted to h drol%{/sates of corn starch, but |n<tjdrcates

wigh dhe weaechirvpakon yarat ket lintted domstagch fompgaist spugss, they
I
SRR Sl S ToBES SR RIOR 48, IR source

tapl oca, rice, sorgum and wheat Hovvever the st arch
oi ysates sujtable for e.i.n connectjon with t
GILEoRR ST i PR HGS S0d oty S0 Vb e A Samgrercially

EE:B%S FBﬁ S%eg@ﬁ}fee e ©P ?oocﬁcﬁ‘foﬁ Gpﬁ%:ﬂé; By 2AH %?p‘ﬂ@é%r{éegf glucose

mstarc any source e syrups,
mhp@m mattedaxidns ehave beemdeserbéd imoeviewnarticles in the book

Sagpr tirolsh SFsPetei ofloBAgR.CEed PR Blfloion and

RBbil2%s Eé“\/ﬂémﬂé}fﬁ been pesigheledntn (ﬁ@g%‘iwafthéﬁﬁ@‘é in the
|n the book Starch Hydrolysis Products

feebhical lbrpghufer ‘SLEIRIRX Brdchye! 8/ A% 9@ risomvibe srEIPANYEoquette,

Publ i shers | nc 99 ) t echpi .
5 GEhRF NSRS SO S Ton GHPS BT ORa A yoriovs
ﬁ%@@gtatr@oﬁg%ﬁmdflgg@_ mal t odextrins and dried glucose

Syrups are described and vari ous grades are offered

for sale. Controlling the stability of proteins during

GRESTA Inﬁ’l Watﬁﬂysg{‘)rﬁg?elhsc‘ during processing and on storage is

recognised as a problem in many industries, in particular the pharmaceutical
and biotechnology industries. Difficulties encountered with proteins may make
manufacture of proteins difficult, result in low yields and render processes
uneconomic. Proteins are exposed to conditions during processing that may
result in degradation of the protein and loss of function, thus there is a need to
improve methods of protein processing to protect the protein and minimise
damage or loss of protein. Additionally there is a need to improve protein
solubility and reduce protein aggregation. There is also a desire to improve
methods that involve processing of proteins in solution, so that processing can
be performed at higher protein conceniration, thereby reducing volumes.
Unfortunately, aggregation is generally promoted at high protein concentration
and regions of high local protein concentration are hard to eliminate in large

reaction vessels. Detergents or chaotropes can be used to maintain protein
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recogni sed as a problemin many industries, in
particul ar the pharmaceutical and bi ot echnol ogy
wa ndss3né7es. Difficulties encountered with pr@@E/GB2008Y50057
make manufacture of proteins difficult, result in |ow
yi el ds and render processes Lf econom c. Proteins are
exposed to conditions during grocessing t hat may
i P Bhg downstream
it g0 PRRIGERS) 48, SaudayRiicaI oo e Sung oo

HrooéEdiny, pamte!sanengra adgitionat trawlaghs oviéh ihamiheminalgi wsed, for
darm protein

SHEIE oTenHREI b SR RETS ARG Ry s dafiecahf ofuroges the
s’%ﬂ%f&%agté@ N vebRBlse ang B|p%@ f Jasdidie gﬁr@dhﬁmﬂm\@]mbﬁﬁs Long

I'nvol ve processing of proteins in solutiaon,
expasupE ota psoten tahettiensturaot Hiap mayegHbin !pilpstf@ﬁﬁon of amino

;ﬁ?&%%{] tafq%‘% IQ%"V@B)E‘{ e@é qrrg%lﬁ%' %&pgﬁgiﬁg a ent% sudch as arginine

AYeGRcHMPEEDIE VARNSSRraladfi the nfmd dbﬁﬂh@ﬂ%nefytlbaigbchmqaés used in
roteln concentration are hard to elim nat

pretein ilaboratasiss| (.9 Deeefednssay: Y eh %aﬁpﬁ%g‘ué)sd Buffer

%)S%hgg'ﬁgltta'rgpﬁv Eﬁlc{ﬁs A iBiiddnts é&PBSQS%eBQ?PéS%I@rIﬁ an unknown

0 renove bwnstream

dIBIeATTIIvG ofthe dSahgile aadenay dau$@pajte|draaggmag¢¢mnm th
the chemical s used, for exanple the denaturant

guani di ne hydrochlorlde is toxic and corrodes the

fo%&gﬂ’lg?sasdﬁé%d rﬁrzstﬁslp?reéé‘ﬁlt ﬂb@ﬁﬁor?fl}d?uﬁg Qtdbilisation of proteins

i‘on equi p Long exposure of a protein to the
agaiastu rca:rmfomfafmnahychagel t(eign moainiirdag i pretein ami Ao denatured

&5{;8?@5‘&[8 o7 e GORIORERPE) RO IAFS 180 qEorr Latipbe Poteins
E) r%ﬁe:ﬁ%mltt?nﬁﬁd’gr@t%bts Cdﬂ@ﬂeﬁ\\seﬁgéh%@ﬂdbgradatlon The

aboratorie ord Assa
g;@s&nt R%Hﬁblﬁ:)alscBBéé@ t@xmpmv@escpiubﬂremgﬁ,gr@@mﬁ so that they are

contam nants j 0SS res [

gainiansA by Sphdighofn t%@%ggﬁﬁ?% g‘ah% oncdqdt gggﬁé\@nform with
ARRIBHaLHINYenBE 0Bl B8 vadsksiess ethdty ptch@mph@:ﬂ@tﬁmes and reduced
Invention include stabilisation of proteins against

papeosiiptd apaiegetéange (e.g. maintaining protein in a
denat ured conformation, or native conformation),
thereby reduci ng aggregation of proteins, inproving
Ar Rt &h bisedtusl khé yréduht ARoéstinn g ppovidel methmgiai fust stabilisation,

degr adat i on.

protection and so[ubllasatlon of proteins, that can be used in methods of protein
processing, in particular in methods involving protein folding, purification,
concentration andfor storage such that the disadvantages associated with

present methods are alleviated.
Disclosure of Invention
In a first aspect, the present invention provides a method of stabilising a protein,

characterised by contacting the protein with a sugar polymer derivative, said

sugar polymer derivative not being an a-, B- or y-cyclodextrin.
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present invention also seeks to inprove solubility of
proteins so that they are maintained in solution, in a

wOoi®es103ned or native non-aggregated form w t POTRGBIIES050057

adherence to the vessel or other protein nolecul es,
and reduced propensity to ag ﬁegate. It is an object
of the present invention to ovi de net hods for

Iﬁtrﬂgférfe?ﬁéiﬁ‘%ﬂrsarg RIRRdLhastofh %‘d' & Scer ;5151¥r%%r derivative are

proteins, n be used in nethods o ein
qunéaesd i ing agueopsrsdlatiorar Ansmlm matrmdvm@r gughes involve

it BB e ARG Lk Jup UGGy [r L ey of the

QdSofftpnal  eviated. Disclosure of Invention in a
Irst aspect, the present invention provides a nethod
of stabilising a protei.n, characterised by contacting

]tgﬂggégﬂ%gr%nﬁle '?Joeq§| \Pzt Hie 1ﬁ2%9(t£5%|r tﬂsr Y&El q% §%’bﬂised against

doroehAeat 'chang. prrhéewrbmin Sdaatbbbl @teb@;se@tmoamermhﬂed form,
protein and sugar pol yner derivative are conta

\alqlgbog@,n she mqf@HedAogtmm!l}g,fglﬁleﬁetqqogarﬁapefﬁpgﬁ{%d in native
o;ﬁ:ﬁ(g iaft,o eslhﬁ'ﬁ@t?ﬂ]pﬁ@ in 2%9 t)bm;lp r%ﬁﬁl@cﬂo"f‘%rﬂ{ht[ow the protein is

at’ion reeze e aqueous
sabiisédagainst sémdtutativnng nethods of the invention the
protein I's stabilised agai nst conformational change.
The protein can be stabilised in a denatured form

IYY”'sgli bt A3d 1 iRFEHGH | the ?r&i@ﬁ) i9F s&MMisBE against
I Se I n met hods

st ab I'n native conformati on.
agyrebaiiony pﬁtabmsngl metiagdsy ef domfioventioroare else peefubite protect
|s st abi l| E gﬁynst denaturation. In stabilising

PrOtHB @928t FRETEAYERAL i on the protein is stabilised
agai nst aggregation. Stabilising nmethods of the
invention are also useful to protect protein against
degrsadand @speth the Secetivnapiowiies a eethadeeftsalubilising a protein,

Shetreleriaed 106660 elha e IRbeT o, 8 Bk Gidymer doguptive, said

ARt PlyriiSr dardldtive notdkkhg an a- B- or y-cyclodextrin.

Stabilising and solubilising methods according to the invention are useful in
methods of protein processing, in particular those which comprise or consist of
a method of folding protein. Stabilising and solubilising methods according to
the invention can be employed in protein processing methods that comprise one
or more protein purification step(s), e.g. dialysis, diafiltration, ultrafiltration

and/for chromatography.

In a third aspect, the present invention provides the use of a sugar polymer
derivative, said sugar polymer derivative not being an a-, B- or y-cyclodextrin, to
stabilise a protein against aggregation, conformational change and/or

degradation.

According to the invention, a sugar polymer derivative is used to stabilise

protein against conformational changes, such as denaturation of native protein
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sugar poi yner derivative not being an a- b or g

-cycl odextrin. Stabilising and sol ubilising nethods
woemwedtdderg to the invention are useful in net PEIEGBI005/050057

protein processing, in particular those which conprise

or consist of a nmethod of folding protein. Stabilising

and sol ubilising nethods acc&rdlng to the invention

draRnBRurstivh Q)fed’eridluz@dohﬁifﬂldéﬁo&eﬁéhm%lff@tdé@@'%arbfé@ﬁ helping to
conprise one or nore proteln uri fication ste

reaiglainiittze peitein idithe desied con] iGUIBtiomf A 3UgRs |p@wna¢foda5watlve will

h hy., | t.h t
e BneleDiEr Blitabs BueNbl SeBfiEiion, J6, B RERt electromagneti
rﬁ@?a'tlﬁﬁt 'éf%arsgﬁr@lssSUQﬂﬁec&?élt}%nﬁirt @gr :chéifmceﬂ ﬁ@dlfbﬂruog sich as
o stabilise a r ot

cycl odextrin
ragaqstm, @gfgat@atqro@ﬁrb@@smaiwﬁat i iagth @H%rﬂjethan'aﬂ%'ﬂtlon a sugar

L1y !Jé%dttg t ﬁ]hé |5‘rto‘té’iﬂ znaa BBAE solution, or in
g% ade%]qvalv i S use "?\éb q[%

(ﬂ?alfﬁﬁﬁ cenf. orprediceal byhm&s:ahezmchdalsyda‘enm ur@tap@natzon or
native %r ot ei nor renaturation fﬁf denat ur ed
Iyentribiadien ( ﬁe&ﬂnﬁ%\gwfarbw&eusp? ¥#8h,  hel ping to
mai ntain the protein in the desired configuration. A
sugar pol yner derivative will act to stabilise
Ip:ra)toelirtlmsaamit nbe |mﬁgﬂ@da1rbmidesethg.usbyoﬂzemgar poiymer derivative,
el ectromagneti c, radjati on, shear styess ot e S -
SHd SyoRhRaYEST deEFTEaP! BANG RN ad- A el g3 S solubilise
éjéméihi' on, or carbanylation. In nethods of the
vention, a sugar polyner derivative can be used to
stablllse a protein in aqueous solution, or in dry

s TRl o5, T GRR | ey BB Lt Ring, pestices

W%e‘é‘ﬂaﬁﬁ' %ﬂgo;ﬁébtﬁieEOUfPFbtéﬁﬁe%a the dyntlestid r naturally
provi des the use of a squ) ﬁ erivative, said
g Mochesi

@mgiﬂnnggoaqdrmaydbmqmmn@ qsp@ Sgﬁﬂ”@SlS @§-bypfecombinant or

S5 HELMISALEY Toeh L T BB AT, By IPBQI6 g o

reebinbilegionps wpepiondeshrigdes! IT@@gﬁrpteld esay Be qfredusediyvivo in
be S){nt hetic or naturall occurr| n

D biwie @airgl. oR diiacaukayelites Pso 96)/ 'gc%%”@fﬁ’ﬁﬂy dhe protein
may be generated using an in vifro method such as cell-free in vitro translation

e.g. using E.coli lysate, wheat germ exiract, or rabbit reticulocyte. Cell free in
vitro translation methods can be employed following in vifro transcription, e.g.

following phage or ribosome display.

A denatured protein can be fully denatured, or partially denatured or renatured
such that the protein is in non-native form as unfolded protein and/or partially
folded refolding intermediate(s). An aqueous solution or dried sample
comprising denatured protein may contain one or more of these forms. A native
protein is in a folded, functional conformation. Some protein may also be
present in agueous solution, or in a dried sample, in the form of contaminating

aggregates and/or inclusion bodies.



10

15

Is2
h

non-r econbt nant net hods. The protein may be produced

usi ng DNA reconbi nati on or nmutation techni ques. The
wQoos/ai3ne7nmay be produced in vivo in a whol e afiamGB200$/050057

in a eukaryotic or prokaryotic cell; alternatively,

the protein may be generatedlgsi ng an in vitro nethod

such as ceil-free in vitro translation e.g. using

Sug! polldnend elerivhtads garablexfor agle, irometadds tof the invention are
reticulocyte. Cell free in vitro translation, netho

thase whidmAt @eapRTepPTiaif ¢RNGERt@lion @ IR RPPFORIIAE FON !Sti@.nS, can
i ' .di. spl ' .
B R<RBRES, Brobie SBRch R P Hon helRrHERR o paraly-

0
foldedenatibleerdateucthe ferim theyeprpathanar derivatived exolades exr-, B- or y-

cyelcSieatiny 3 ot gt SO OB Bb AT t Boffgre o sugr
;gﬂ;'éﬁﬁer %%Wéﬁve‘(@"‘ﬁgdgébgge}rﬁ@@éariﬁ%@fﬁ&!d%' & [8¥s ©P1h&iifvention.

or nore of t A native proteinis in a
Suitabdel sugan @olyonal dedvdtiveseaaiieothosSowbiohr steecapablg ail sbielding
be present in agueous sqglution, or.in a,dried s | e
BRBREOT G AP Bo: Sap i iy HoBPEUPac EnbFbPTO Eharge or
' \ 8Bn&iRgi ¢ tjdao! liguAbbNAferddrivable’ d
ﬁygﬁb%ﬁéegﬁ ngt hoaa?{g?é{ he ?ﬁfeegr?p#barg pﬁ?sre v(/hi ch, as use
ftrebn eppewpassae pohreria agndn aligpriericapseegharigee molecules

(gogﬁ EI‘{@H%& ?ﬁ?ﬁﬁegoz}ﬁgﬁ%%q g{o?{a?gggqfﬁergﬁfj@ﬁ%gr ?Egsﬁbgf i)§|ly(rﬂe oﬁedae rivative
&8 BdbainehAbenoiBebeamphieEt snghy peiymie deviakiive"

excludes a- , b- or - cyclodextrin and derivatives
thereof. One, or nore (i.e. a mxture of), sugar

%@gi%rn%lyr?\%é ngﬁ&ét}(,%gs%mﬂ@g???%%h%@ d 'tl‘géi )%Bﬁgﬁ nMy comprise

ventT on. abl e"'sugar p

oied br aidreesigar(e) tdlesedndmhthergooprabtisting oshergthiosg threose,
hydr ophobj ¢ am no aci d side chains or nPdi fyi rr1ng t he
RaseprayaBingseh XYIgee oYXy ar Bliese baligragglucose, mannose, gulose,
; a kSl h " P j I Y8

U8E 2GHEELSS Saiocl DA ol POLNTES SRINGL Kfiose anc
diadodar iOkethesktesugaes, glaopse,siraciosér panopsewmna/or galactose, are
nmonpsacchari de units.

Thf sugar polé/msr eriyative can ,

B ToU | MEal CORTHIM STREAMMARGREREHIR L0k JBFySHgAT Polymer
SG5aY0k I04R heX GR%traR! dEIRlosRe BhiRide) @Rar8RPh ANEsh, ifflannan, chitin,
net hods of the invention may conprise

chitosan, inulin, levan, xylan, cyclodextrin (provided that it is not an alpha, beta
or gamma cyclodextrin), cycloamylose or a derivative thereof. Suitable sugar
polymer derivatives are disclosed in US 5,202,433 and 5,204,457, the entire

contents of which are incorporated herein by reference.

Amphipathic sugar polymers are capable of hydrophobic interaction with native
and/or denatured protein. Derivatisation of the sugar polymer with appropriate
substituents enhances the amphipathic nature and strength of interaction with
the protein. Suitable substituents for sugar polymer derivatives used in the
methods, uses and kits of the invention include substituents selected from the
group consisting of alkyl groups having from 1 to 25 carbon atoms, alkenyl and
alkynyl groups having from 2 to 25 carbon atoms, haloalky! groups having from

1 to 25 carbon atoms, cycloalkyl groups having from 3 to 9 carbon atoms, aryl
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one or nore sugar(s) selected fromthe group

consisting of: erythrose, threose, ribose, arabinose,
woayesp67 yxose, all ose, altrose, glucose, mam@W3EB2005/050057

gul ose, idose, gal actose, tal ose, psicose, fructose,

sorbose, tagatose, xylulose and ribulose. O these

sugars, glucose, fructose, mafinose and/ or gal act ose,

g?égpés thazgrr%gquﬁ?% t ofm%rﬁﬁﬂré\tﬁmcsn%gﬁgfbréj&aho%rkﬁ)g alkyl

ymer derivative can be a deXtran,
grelpsihasieg feol Die25 staavarh atqyns Mdiic areranbstiiyutedhivith A, or more

Lt 0 LU L RIC PR BB o
tggﬁ %ﬁFB’déP%ﬁJrﬁé Anhddsbiy¥Rt !Hé’\ﬁ?é hﬁ{jrﬁ?f to D4l taABLA SUER. One or

yner derivatives afe disclosed in US 5,202,433 and
rapR04ubSiituentse pent darbobydrantrsoletulghican beepresent. The alkyl,

i ncor por at ed, herei n by, reference. Amphi pat hi .
SRESHRS SR PSR BE AT BRRT S B sveion
ddin ¥E bAdthRH GRIMEHIGR. PPRiSIably, Bes bubétitaahisaireafelddied from
sugar polymer with appropriate substituents enhances

alky, atemybanii slkyaylugeounsdhayipgngem 8f ta rbepa®ONoAtoms, more

with th rotein [ ' ;
Dslefabl By RS PR LR RSt RRerd BB 2kl BHER hayino from
Do bhearBeatdnes drithoeeprafbsibiy theytaresslledbe droim atkyl, alkenyl
t he group consi st n% of al k1yl groups having from1 to

281 aikyndgravewnbavias kemy B tand eRGAMCHFoups havi ng

from2 to 25 carbon atons, hal oatkyl groups having

from1l to 25 carbon atons, cycloal kyl groups having

'EIZ@ %lﬁidro pBlyererb eleriakibres , caar Wegraupalibasigar foolymer tderivative
car

bon atons, aral kyl, gro C i S| | Kyl
r@qrag@gnaa’i/pﬁgnwrﬁowcphﬁﬁdﬁgi%ﬁ%f@%&b%@bafﬁ' SHichegn, such as a
: WM re ar % ' from®6

QA BEVAG, xR B e L o 2 1 0
25 car ba atons and pol yols having from1 to 25 carbon
at ons e or re subst.it t bahydr at .

e SUSaR PRl TR ATV i 3 £V SUGRIAAITEr Befiyaye such as
%?Ilﬁi‘:’sl’éﬁ! ﬁ.g‘?"aaé kY dexdritt b¥riggive, adchadardlatiBhQises ifdethods of

strai ght” chain or branched chai n groups.
Preehwenbiory o thabiiseroteine it prefeebha/1Boted 19,00 tnRgIthe molar

al kenyl .and .al kynyl groups V] t O

BB T e PR PSR i O B mes e
Rl odncRAEaBbI O Pro®@ird BRSsem@Vyetambre preferably from 100 to 2,000
times the molar concentration of protein present, further preferably from 500 to
1,500 times the molar concentration of protein present, most preferably about

1,000 times the molar concentration of profein present.

In methods and uses according to the invention, the sugar polymer derivative is
preferably a linear or branched sugar polymer derivative comprising three or
more monosaccharide units, such as a fructosan, e.g. an inulin derivative, or a
giucoside such as a glucoside hydrocarbyl derivative. Preferred derivatives
include inulin derivatives of formula (1) and glucoside hydrocarbyl derivatives of
formula (I1} as described herein. A glucoside hydrocarby! derivative of formula

(I} is preferably a hydrocarbyl urethane of a starch hydrolysate, particularly
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3 to 22 carbon atons, and nost preferably they are
sel ected from al kyl, al kenyl and al kynyi groups having

W 200in@o¢70 18 carbon atonms. The sugar pol yner PCT/GB2005/050057
derivative can be a cyclic sugar polyner derivative
conprising 3 or nore sacchari?e units, which may be a
gi ucosan, such as a cyclodexﬁ in derivative, excluding

- - Af = 1 t i s .
Ay gPBte ITIHB el e o o R i
adisoranua b ssrdefieed heseioycl odextrin derivative, the
concentration used in nethods of the invention to
stabilise protein is preferably 100 to 10,000 tinmes

SdiRpmp! & HRNGeakhwtiven il ghicokRien Hydesetbyl Meike a degree of
preferably from 100 to 5,000 tines the

h I
Artymerisatial oifra ahouk dita 50 325061 3 Ao B0ppereagly fiom 3 to
om 100 t.0 ti '
4 SR8 s ReBP POt PR, S T3l CRUSERIL B 5504 e
Bref@ably FRorigitalo BONS@Nt2@IAQIRNR23pdt @6nN 201 B3eP8, 29038. itis
preferably about 1,000 tines the ngl a gonc ntration,
rrefeprast dhat phelerderivalivast Ao @uees] %;Eg r&@@&fvﬁji &%ﬂ‘{%‘ves are
IOBAAPLERY 9% oh Mo R FREA TR o0 Malgestolrow. e, rose
gisdteatiione tis® gpours cogsisingof: alkyigreupm hasiagdhami dto 25 carbon
Boms, glkeostras Aven! SRS HVBEEIa AyarasBen stoms, Raloalky
@8&@:&/%%@- fr&’rpeg & D6 @&ﬁinhé/,e@cidm{wgeomwhé\nn from 3 to 9
e 0 (! %yl

rivatives or mul a and gl'ucosi'dé hydrocar
atrbon attomes aofl droupsilhavingl jroms Sdest4 idasebmetans, amlkyl groups

Beas 2 S sean Bl ELveo  LBL  Sute
WA pdke 83}3 @!’rénh;?élhéﬂih? PRt 8rtab] 4/ carb@hustefisdeatty acid groups

hydrocar byl rivative of fornula (lia) conposed of
haniing fisim f2tend% carbian) atensiemidnpalyplsr Baving Siemablitp 2% carbon

LT PSRN 1 Bhe SRR ABpTNIRC et MR SR 5 selected
759 @lky3|g¥cﬁxp1soﬂaviﬁg gfoeh abloy 26 reambéh beorh§, andratkenyl and alkynyl
preferably from 10 to 50, yet nore preferably from 1?

groups having: fiem DiweR8caran aloss, 1uetesay 3 1© &2, mest preterably 3
22,023, 24, 2 7, _ [ Y e

Btp et i@l Ebe Hee SPngflan eyl HEEp Xl an alky
goupvaving fropt @ to 25, preferably 3 to 22, most preferably 3 to 18 carbon
atoms, and/or the or a non-polar hydrocarby! group can be an alkenyl or alkynyl
group having from 2 to 25, preferably 3 to 22, most preferably 3 to 18 carbon

atomns.

Sugar polymer derivatives suitable for the methods and uses described herein
typically have an average degree of substitution per saccharide unit of from
0.01 to 3.0 or 0.02 to 3.0, preferably from 0.05 to 1.0, most preferably from 0.05
to 0.5. Preferred inulin derivatives typically have an average degree of
substitution per saccharide unit in the range of from 0.01 to 3.0, or 0.02 to 3.0,
preferably from 0.02 to 1.0 or 0.05 to 1.0, most preferably from 0.05 to 0.5 or
0.03 to 0.3. Preferred glucoside hydrocarby! derivatives generally have a
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derivati sed by one or nore type(s) of non-polar

hydr ocar byl group, e.g. those selected fromthe group
wawesisbéng of ;. al ky! groups having from 1 to FR3/GB20bHOS0057

atons, al kenyl and al kynyl groups having from2 to 25

car bon atons, hal oal kyl grouE having from1l to 25

carbon atons, cycloal kyl gro és having from3 to 9

R OO of @h@@ﬁmnaﬁ Yh tiee eaRge bRiong 00D ©.0,0préferablyb®02 to 1.0,
atons, aral ups conprising al kyl groups having
mﬁﬁmmﬁmﬂabﬂ@(xbaﬂ%ﬁ atoms which are substituted with 1

or nore aryl groups having from6 to 14 carbon atons,

fatty acid groups having from2 to 25 carbon atons and

incd pedferedvagpect, rthmlﬁvémoi’ﬁpnﬂridmm atetmeod &fr sthbiliginlgya protein
t he one or nore non-pol ar %/drocarb '

cheredieesed by FPNECKDS ﬂg@ BIRSMUh 7§ '%P'H?ﬁg%il‘?%{vgs Rigiegahly. the
pgé i ar r@n%ﬂhkﬁé})@atl 48l {;‘éﬁﬂé&tel@“@&u&ﬁ)‘s‘ QSIUPBH bﬁleﬂ%ds of

on at ons, erab 2, 'nost prefera
dtabili$ataar bbprcae:mnm aQ’nhmmH salumlon rpeyafurthgrdcomnbyldesmcatson

R e
&i&r t {}%QPCé hﬁd%da RASRRLIA dRYidERFAoN éxﬂﬁ@hp IHYing is

an a or al kynyl group having from ,
qamtdaajomemltto izdp meistaipribbepateiy ®rtf@rrr1®0@arubt@gnty (and, if

R0 A AR £ Q0 TRLiF b 8 e STorS T B g dFag, i suer

rﬁ&ﬁio@@%hé?ﬂbt%ﬂw @,f stéb!médi fb?}tth@ NnBRT dEARRNRAditndtnidnf@inational
fromO0.01 .0 or preferably from 0. 05

ahangeo, T%Qtotﬁlﬂéﬂ@%ﬁﬁwiﬁﬁdrﬁm t&%mt ihedopn dbracdenatuted protein,

I
YLt PefFF ok SplaYPabHR or PO BT 485 SPiEE Dagainst
ébd?égétﬂ)rﬁ Qatios  Préd@inko ade 0 stabikdedy addaingtr er@tl.ﬂatm@ Both
. 0.05 to 1.0, nost preferably fromO0,05 to 0.5

dﬁna@um angl patye Fpptﬁ*féﬁf%afcﬁ%ﬁ@%wﬁﬁw gErdatiepi
derivatives generally have adegree of substitution in
the range of fromO0.01 to 2.0, preferably 0.02 to 1.0,

Inoe éurthieaf mretdneda§iedt ot Biventiora pm\acﬁw nadetmgect soltibiésing a
i nvention provi nmet hod, of stabiljsing a

R B P ABIEISBY RoHHEEH Ry e e B BATh A HIR HarayG, Also
S8lideat ivea Ridth&d aRJrY stddifsing protein in non-native configuration

comprising providing to an aqueous solution of protein in non-native
conformation, an inulin derivative at a concentration sufficient to inhibit protein
folding. The invention further provides a method for stabilising protein in native
conformation comprising providing to an aqueous solution of protein in native
conformation an inulin derivative at a concentration sufficient to maintain the

protein in native conformation.

A concentration of sugar polymer derivative, e.g. inulin derivative, sufficient to
inhibit protein folding is a concentration at which renaturation of denatured
protein is retarded. At appropriate concentrations, there is less return of
structure than would occur if the sugar polymer derivative were not present,
because the sugar polymer derivative helps to maintain the protein in non-
native configuration. The presence of the sugar polymer derivative reduces the
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protein and inulin derivative are contacted in aqueous
sol ution. Methods of stabilisation of protein in

waoapoFo3se7sol uti on may further conprise desi ccatdToGB2005/050057
dehydrati on, evaporation or |yophilisation (freeze
drying) of the aqueous solutign to produce a dried
protein/inulin derivative coﬂrz)ositi on. Drying is

rggeré r%ﬁaﬁ%gycoﬁ‘r?&{r% tb %Q%Mcﬂ@&dﬂﬂ@b@ obBEnRIHaY Biederivative was

egrity (and, 1f native, function), if
fdi@reganiteiThel @ortoentreusm of auiliihateriatien glrrst@tmllslnga giv@n protein

iR G GeNRERATRE (BeRFIIALOT Siatvel i gEbeh]cork bk, factors
%&hbss Sthabidrhs&dufan s*éﬁ:ti‘o% EbSdifiehdanpbteth d:%ﬂ@é#fr@@bn and the

n, or in native conformation. Denatured prote
moteis itabif| iSusEbEyesmesntraigne gani ke deteamings rﬁaﬁﬁ mhvS’fhe skilled
are stabilised agai nst denaturation. Both denatured
RE{8CHati ve protein are protected agai nst degradati on.

In a further preferred aspect, the invention provides
a method of solubi sing a protein, characterised
Huntantdngtiohef gheirilin aerivative fonsipbhisaernrotain val gﬁl”@@”y faill

ﬁjﬁ ﬁge?@iﬁ% %ﬁf‘? 8@({:&1’&% 1 Stéﬁag) gﬁ?g@ pff@% ghe”mo[ér concentration

8, ﬁr@fétbb@nabﬁutm Bttgiaboun 5oonanamu1/eo about 300, about1 to
conformation, an inulin derivative at conc tr ati on
v

ahufiti 10 mboub 1i iehateut 3. ARAU T i ab%,t BraPoUy bR @Rt 25. o
furLfth‘E t%ga{g)?% @shﬁneg%goﬁm aﬁ’rccﬁk@mrlagér‘l ol ﬁbfgrl]r?gq L}}éfbu lly, the

tiron comprising providing to
inalin deavatile($r |9tpﬁ998mtnnrmﬁwhce| aloafconnmtraimraﬂf from about 0.002

msimb o eboH 1AOHRBITe Rt el et O B doal & abpd,5grmorml,
%@rﬂﬁr{) &2 H{dﬂ?\r tdjﬁlgb%tafd Hl?lm?oﬁabétﬂlmzsjﬁf b WAhGHAL The upper limit

I Cl en to1n |tpote|n odlnglsa
fop oAbENRAticoNoRAn Whilichderwsdive riataqoeoos sekitignus @pverned by the

protein is ret i.ate concentrations,
%‘HH'P'EtVi%f %Ts@uﬁ'éaﬁ‘?\ﬁatlﬂe 'Etﬁ B{lﬂtg "t han woul d occur if
t he sugar polymer derivative were not present, because

the sugar polynmer derivative helps to maintain
Med:l’uca:imoi thenoweation é edvich gurnaulnrbdenwepuse%r@ﬁ@éfeefto stabilise

@rgt%ﬁgpgogﬁ%grrgﬁe%gﬁVﬁé{f\éﬁ}?dgho%ﬁg e'(iﬁg) egsése 19, 849+ |]n protein
fd@né%bmwﬁﬂﬂ@ﬁ processing involving one or more protein purification

step(s), such as dialysis, diafiltration, ultrafiltration and chromatography.

The invention provides the use of an inulin derivative to stabilise a protein
against conformational change and/or degradation, and can be used to stabilise

a protein in aqueous solution or in dry form.

A suitable inulin derivative for use in methods and uses of the invention is
Inutec® SP1 (Orafti, Belgium).

A preferred inulin derivative for a method or use of the invention is a compound

of formula (i):
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not present. The concentration of inulin derivative
for stabilising a given protein in a given

wocwn$/onet | on (denatured or native) w |l deperfCToGB2005/050057

various factors such as the tenperature, solution
condi tions protein concentratgon and the protein
itself. Suitable concentrations can be determ ned
GERDONHR ) HE (SKCOHRH-RBEson. (The concentration of
the inuiin derivative for stabilising protein wll
generally fall within the range of fromabout 0.1 to
n-1000 times the nolar concentration of protein,

preferably about 0.5 to about 500, about 1 to about
300, @bisusa termonadlucosydqinitabowuthigh tanealbounosO hydxyt groups

to . about 30 bout t o _about 25, or, . about .
HEBEs0H T B UGS THE it Qi Bh OFHRSH B pRADsPR-NH-R');
Typi gl by a hiGrokBty re&s 's\é?édté/@(fﬁ:)m'tﬁepg{;r%ﬁﬁnéodsﬁbting of alkyl
solution at a concentration of from abo 0.002 ng/ m
grouaaoalkemﬂ@rw@s rdlkyryt gfasipsb hgloabyl graurs1 cirglpatkyk groups, aryl

bout 50 bout 0 t /
EB6He BLE Y o8 el ifiel B R 1y o B-cBaRY
§B06 Rl thalgl@bsyf udin daehl R Ngdepimay buehé BaprUeCHiFerent;
solution is governed by the solubility of that i nulin

der i \aatsi areintegard fiwn gttpdhn. Met hods of the invention

e e filelduy) i AEhhief dneor MofE g §Bubt AhbiebPiay be

and pr ein are Use

fUbRERASH Mithea grodprormyroties bf fcmrmnangamwd-sa nd/ or
processi ng i nvol ving one or rotein urlflcat on
st ep{%? is &y bydesadyy 19FRHR, seéqcﬁq? If ttpgng oup conssstlng of alkyl

f
SR AR S BB 0 o,
%roppsgaidnamjlwl rgmu;asmhdr méeamhdarecisa:m@ee dimaii one (O- CO NH-R?)
eqgr ada C e to st | Se a
datesnahedristsonual sarns Siosinex B uhe danee Phdrient "
derivaid ¥R jhRigef f fidi‘n it PHEIN888 Plor e tgrmlnal fructosyl

invention is Inutec(r) SP1 (Orafti, Belgium.
ymief erred inulin der|vat|ve for a method or use of the

e TR e EOERTE 1§ #ob Frdrdbif o 1829 248, B to 99, 2 10
49, 910 49, 14 {o 39, 19 to 29, or 190 24,
each unit of formula F(O-CO-NH-R?), may be the same or different from any
other unit of formuia F(O*CO*NH-Rz)g; and

the average degree of substitution per glucosyl or fructosyl unit is from
0.011t0 3.0.

Where R' or R? is an alky! group, it is a linear or branched chain alkyl group
having from 1 to 25 carbon atoms; preferably, it has from 3 to 22 carbon atoms,
and most preferably from 3 to 18 carbon atoms.

Where R! or R? is an alkenyl group, it is a linear or branched chain alkenyl
group having from 2 to 25 carbon atoms; preferably, it has from 3 to 22 carbon
atoms, and most preferably from 3 to 18 carbon atoms.
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wherein: Gis a termnal glucosyl unit in which one or

nore hydroxyl groups thereof may be substituted with a
wOop00sip3067 groups of fornula (O CO NHR 1) ; RIPATEGB2005/050057

hydr ocar byl group sel ected fromthe group consisting

of al kyl groups, al kenyl groq al kynyl groups,

hal oal kyl groups, cycl oal kyl groups aryl groups and

%@%ﬁ\lﬁ Q?Hé :ﬁ{“éiky\"{gﬁp Jd“‘ﬂf & 'aSIIﬁEHreort B%cﬁ@@ chain alkynyl

) group’o l ucosyl unit, each
ayoop having et héo 2armarion atammmm‘qrably., # has frcpme?gg:r 23fcarbon
fromO t

ruc whi ch one or
gigms: ﬁ%%&%}ﬁ’%@@fﬁﬁ@ﬂ%&g‘a% b%%agftﬂ&%t ituted wWith a
group or groups of formula (OGCONHR) ; RRis a
hydrocar byI group selected fromthe group consistin

\Whees Ry lor §t°oapshalaplkghgrougr tipen aékwﬁcwp g¢ sighined above which

L SE1INL SHRUP 3 5L AL AR, T, R EEY bromine

dtehie Nﬁreﬁe?éblﬁr g4id Ralohlk§! fgmqkom\reumm 1etachh R@Iogen atom
grou e sane or different; b is an integer

SUbSHILENES, BomnEeaRIOTeR 1119 arflUoibe arGhIGHnS mnatsaéﬂltuems

A D D s, o 192788 R o

prefet8blydrord 3 oot 2darbeacitomsi t of fornul a F(OCON
H R2)b may be the sane or different from any other
unit of formula F(O-CO-N HR2) ; and the average

i ?@?&“B;S Fg“ltgsag &%é!%?%p,%%gféylc%kﬁlrdr'@&é’%blnﬁrﬂdm 3to 9

. rom is an al y group,
d:etrbbﬁ aaodnsnpmferab!ybsaioicct;e:tbaﬂnéigmows(baveﬁroupi’: tavioagbon atoms

m1l to 25 ca ns referably, it has from3
QA)Q’P%BFQ}:@W@\{% 4?91% E{EFF O8%rably from3 to 18
carbon atons. V\here Rl or R2 |s an al kenyl group, it

is a Ilnear or branched chai n al kenyi
Where R' or R? is an aryl group, it is an aromatic group having from 6 to 14

carbon atoms in one or more rings, e.g. a phenyl group or a naphthyl group.

Where R' or R? is an aralkyl group, it is an alkyl group as defined above that is
substituted with one or more aromatic groups having from 6 to 14 carbon atoms

in one or more rings, €.g. a benzyl group or a triphenylmethy! group.

Each group R' and R? may be selected from alkyl groups having from 1 to 25
carbon atomns, and alkenyl and alkynyl groups having from 2 to 25, preferably 3
to 22, most preferably 3 to 18 carbon atoms. One or more of the groups R" and
R? can be an alkyl group having from 1 to 25, preferably 3 to 22, most
preferably 3 to 18 carbon atoms; suitably one or more of groups R? and R? is
an alkenyl or alkynyl group having from 2 to 25, preferably 3 to 22, most
preferably 3 to 18 carbon atoms. Each alkyl group R' and R? can be a linear
alkyl group having from 1 to 25, preferably 3 to 22, most preferably 3 to 18
carbons or branched alkyl group having from 3 to 25, preferably 3 to 22, most
preferably 3 to 18 carbons.
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group having from2 to 25 carbon atons; preferably, it
has from3 to 22 carbon atons, and nost preferably
wd 0051@B@o¢70 18 carbon atons. Where RL or R2 i s aCTaGBR300y050057

group, it is a linear or branched chain al kynyl group
having from 2 to 25 carbon atgrrs; preferably, it has
from3 to 22 carbon atons, arll nost preferably from3

d | H
Tt era0p W efR b ENGh o Bl of (RIIEVEBRIS puiably from
isubstrahyé ed fruint 19.01 6o 3ndyrer BARAged Oapreferabdy om 0.02 1o 1.0 or

I8 mgp OB B o80T 8T 55 5 i b of
féﬁﬁﬁltai me%ﬁ’ bADLE IRfiGsaRE Y ihéfMol SRy Itanéwl dhulin N-

ori atom substituents. Preferably, said haioal Iﬁ/l
ajkylureshdree, e efg. oselacted F2ne ahBograupomensigtiog nelkinulin N-n-octyl-

referably from3 to, 18 carban_ at Where .R1 of.. F
‘faefb%m@%a*oal R'S'/.rﬂrbr oup” n-ld{)@pgﬂga@)ﬁgﬁﬁ%s al k %dgr ou'[r)]u'ﬁ% N-n-
QN heGIddrBaMdtds0 9 carbon atons; preferably, said
cycl oal kyl groups have from3 to 7 carbon atons and
nost preferably from4 to 6 carbon atons. Were Rl or
R2 i n aryl .gr L . 5 r '
3ot Sheqta 8 ratdnt PR ARG & Mt o o Wabilsing =
oy | cErasteriosd ay rm@ﬂtud’amP tbe Prgteinibith @ dRicasiddRaeiigative, such
aral kyl group, it is an al kyl group as defined above

It 0 al
ahatliepsilsiaydrogaidyl dpVRtYRe or nore aromatic groups
having from6 to 14 carbon atons in one or nore rings,
e.g. a benzyl group or a triphenylnethyl group. Each
lgr pusfefRédasbfRinpyndiaode| et tiesl gresantalirvgntignodps protein and
having from1l to 25 c?rbon a?}ogs, n @%keggl and tacted |
GIRGTIGE SFDIANE h & ngIcPsEs Ny osarbyh, darle 518 pgntacted in
S er aRl ¥i=%llsthgl SnEMARC A} GiRheNRvElle MBESCCation,
%ﬁu‘?c{ge% tgj“’r"%%@ Rlﬂan(?%ﬂ?z cgz}m be an aﬁyl group havi ng
delgdratiorg  2Sapenatiber aisl fyophilisatlon (fesze paefirg)alsf ythe wgueous
%é carbon atons; suitably one or nore of groups Rl and
utidN.an ai kenyl or al kynyl group having from2 to 25,
preferably 3 to 22, nost preferably 3 to 18 carbon
atoms. Each al kyl group Rl and R2 can be a linear
ll Isyth gstebifisingy meshedsorafitheo im@ntipp ether gilcpsile gepyative (e.g.
glﬂgési éefh%ﬁ?géabfbﬁ tcPerl %tive) acts to stabilise the protein against
conformational change. The protein can be stabilised in a denatured form,
which can be unfolded or partially folded, or can be stabilised in native
conformation. In methods involving contacting the glucoside derivative (e.g.
glucoside hydrocarbyl derivative) with protein in native conformation, the protein
is stabilised against denaturation. In stabilising methods of the invention the
protein is stabilised against aggregation by the glucoside derivative, which is
suitably a glucoside hydrocarbyl derivative. Stabilising methods of the invention
in which glucoside derivative(s) (e.g. glucoside hydrocarbyl derivative(s)) are

used are also useful to protect protein against degradation.

In a yet further aspect, the invention provides a method of solubilising a protein,
characterised by contacting the protein with a glucoside derivative (e.g.

glucoside hydrocarbyl derivative).
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carbons or branched al kyl group having from3 to 25,
preferably 3 to 22, nost preferably 3 to 18

wawnHor3se’The aver age degree of substitution perCT/GB2005/050057
gl ucosyl or fructosyl unit is suitably fromin the
range of fromO0.01 to 3.0, or_0.02 to 3.0, preferably
from0.02 to 1.0 or 0.05 to %10, nost preferably from
0.05 to 0.5 or 0.03 to 0.3. The conpound of fornula
(1) can be a polydisperse linear or slightly branched
Stabihslngl\lalnkfylsotmmarge mett‘gldssak:enrtdmg ftoorliine higvgnidam in which

inuiin N-n

ﬁﬁ%@%y@%@gﬁ@ %%@?qq%,chenak AT artva{tve(s) are used
HeNRERAIS A herS B &EIn bfbc@s&H{; ﬁﬁﬁar@t&@%@‘thoéé"@hlch comprise

present 1 nvention provides a ne of stabilisin
T chresist, of Bamethed iaf eidlding quateiet | agch rdalpiigng| aﬁcansplubﬂlsmg

de .d t h
AoBobE AT Ve Yiveiinedd B BHGORATr qrpin processin
ABiHdadsihal chbhfprRees®tori MYRNbFABIN bhﬁfdﬁt@h%t@gm,de.g. dialysis,
gIUCOSIde derivative, e.g. glucoside hydrocar

defiltration, wdtrafilsatomeadiocs ¢ remaiggeniy. sol uti on. A
stabilising nethod may further involve desiccation,
dehydrati on, evaporation, or |yophilisation (freeze

firaft Baditiehat Q@p@cﬁuﬂwprMnuﬁm@mtloh prevides ghahidel sf agylucoside
nmet hods of the invention the giucoside derivat.

C(&!’N@tl}l@,l Beds iageahgleewde draea PV h APV tIVE: t1e sgbilise a protein
R Ask etk bR e (e M S g D

whi ch can be unfol ded or partially fol ded, or can be
stabilised in native confgjrmatlon [n. e

RoRmannon P bRt TMEHgN o GHIRAS derdivea TIE (5. greferably a
@h G498k d¢, PV&Ha‘PWr tB’érl BU& Valki VigdedM {0 Ia8fIBEN prBtein agalnst

|ve conforma e protein is stabilised against
ctariatruatiniad nhahguestatmhl &s degatweatfordef bativenprateinesrt iepaturation

o debaitisd dupfaidid v, paRiaUR TBUEY, SRiG” Bt b hltfntein the
PROEiRGARRY 'de@ﬁéﬂ \(':%hﬁg@ratlghabA giﬁddsﬁljéfﬁbh@éiﬁ/eo\fwilt &6t to stabilise

Invention in which grucoside rivative(s

;glotmosmmtrhgtddwadbwn derd. vay i hﬁ@(&s)’—‘becﬁp@aﬁ'(@ﬂcafﬁé"%@o shear
sl'insassl,J pro teoR/rs%t, %?toy h%tn%'cgl r%%alf %shor?%ﬁ[:ﬁ%%t Heﬂ[]ction, oxidation, or

carbamylation. In methods of the invention, a glucoside derivative,. glucoside
hydrocarbyl derivative, can be used to stabilise a protein in agueous solution, or
in dry form, e.g. produced by desiccation, dehydration, evaporation or

lyophilisation (freeze drying) of an aqueous solution.

in a still further aspect, the invention provides the use of a glucoside derivative,

suitably a glucoside hydrocarbyl derivative, to solubilise a protein.

The glucoside derivative is preferably a glucoside hydrocarbyl derivative and is
further preferably a glucoside hydrocarbyl derivative of formula (1I):

[G(O-CO-NH-R")l; (I
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In a yet further aspect, the invention provides a
nmet hod of solubilising a protein, characterised by

wawes/asbéng the protein with a gi ucosi de deri PAtT/&B2005/050057

(e.g. giucoside hydrocarbyl derivative). Stabilising
and soi ubilising nmethods acc gdlng to the invention in
mhich gl ucosi de derivative(s?" such as gl ycoside
E pearbyl derivative(s), are used are useful in
nmet hods of protein processing, in particular those
whi ctG inaglussybunit onehich wfe or meré bydrekyf @lodpa ghereof may be

Sbetitirnyrhc oRuB i i e VR T prore -

procegg’s ediyl %@F&dté& MR tBe greup curiging of alkyl
pun??cgétqlgoﬂ%rteep( )@a%{.j%. di Si s ag?ml tpratl ™ y

gibupsfalkemd giroup s rdiysy! gmimﬁaha groum, vacloafkyf groups, aryl

ddi t | t, th
oupe PR yelib arbepsianey TS e R e i f e R
drsdp emasdun gid@cﬁéw ahitvéacH R‘ gty ﬂneyebsatharm or differarsit
aggregation, confor mat i onal change and/ or degradat

Accoralisra indegereofiTraa R jouh foraa Eﬂfﬂ‘d’@ﬁlgﬂ‘éc%é’f &ty %}3 Tor a non-
ngpﬁﬁeaci S A Edridh! e%u o@é#ﬁbﬁs?r‘?@ g Qofb"i"é)}ﬁlranched non-terminal

‘ive, T's us I'Se proteln agains
floedsy apiti onal changes, such as denaturation of native
protein or renaturatio ena

d nf ol d
par t ifIS §n fEPERUPT Pt .tfh aéq"sfeﬁ@ﬁv&(f tirs oo to 99, 3 10
%H%l '1'11 H\:ﬁ desirRf o‘?‘%@ftb%r ation. A giucoside

rlva I've act 10 stabilise proteins against
degr agkdt omit oBfogmuley G(@at O- rdHelal)g ompgbethe spod et diffarent from

shear str o) em cal nodification
acpth EUF‘g&’?@irﬁBﬁa &gb!'@?fﬁ“ls'n 1)@ '?fgr bamyl ation. In
met hoglg 5:‘%{%{%@ %rBf'sQlBstlt@!tlgh Wepgldesyiaidiviatiiorng 0.01 to 2.0.

gl ucosi rbyl derivative, ‘can be used to
stabilise a protein in aqueous solution, or in dry

BT B PSS, ST 56 4 B BRRY S5 al 3By grpup havin

fReHerys .?.%OJ:éIbbﬁrhtoﬂn% éraéfalﬂly,fttlhbbefforﬂspﬁﬁﬂ ddfigon atoms, and
i nvention provides the use of a gl ucosi de derivative,

wmobt piefgrablygi @mo%’wdw BYIOOEPBEl derivative, to

sol ubiiise a protein. The glucoside derivative is
preferably a glucosi de hydrocarbyl derivative and is

Where R' is an alkeny! group, it is a linear or branched chain alkenyl group

having from 2 to 25 carbon atoms; preferably, it has from 3 to 22 carbon atoms,

and most preferably from 3 to 18 carbon atoms.

Where R' is an alkynyl group, it is a linear or branched chain alkynyl group
having from 2 to 25 carbon atoms; preferably, it has from 3 to 22 carbon atoms,

and most preferably from 3 to 18 carbon atoms.

Where R' is a haloalkyl group, it is an alkyl group as defined above which is
substituted with 1 or more halogen atoms (e.g. fluorine, chlorine or bromine
atoms). Preferably, said haloakyl groups have from 1 fo 3 halogen atom
substituents, more preferably from 1 to 3 fluorine or chlorine atom substituents.
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further preferably a giucoside hydrocarbyl derivative

of formula (11): [OCONHR 1Ja]ln (Il)wherein: Gis
woe20g5/usosryl unit in which one or nore hydroxy|PQIVGBI985/050057

thereof may be substituted with a group or groups of

formula (GCONHR 1) ; RL is_a hydrocarbyi group

sel ected fromthe group considt | ng of al kyl groups,

Cygﬁeroa‘yk%%f&]Hﬁl’oaﬁéykéfwl]lpsghﬁvé’%mnhgi W'ZFyéarﬁbﬁ%éms and most

groups groups and aral kyl groups and,
prbferably iene 3ite IBosabohatorose (O CO-NH R 1) group on
each giucosyl unit, each RL group nay be the sane or
different; a is an integer of fromO to 4 for a

WREM Rl |sgé YRRk gF@'réup Git i agc{()élfc éik?loghfuﬁnﬁﬁﬁﬁlg from 3 to 9

non-termnai “gi uc t unit for a branched,
gzoben atamsuaire@rablgsya‘ud myctoallwl gEoups |k hsmeeig@m Pto 7 cerban atoms

to, 499 pr b om3t 249, 3 to 99, 3 to 49,
@WO&b&éf ai;@ 5%"%@%83%“ PPy’ t o 24, each unit of
formula GO CONHR 1)a may be the sanme or different

fromany other unit of formula GO CONHR 1)a; an
\Mnerwér:agm ayhgeipofit isuas eremelie arqsr haying degm ﬁ‘um {4 carbon

rom0.01 to IS
iR ane s BbE- i el S fody ofia Fem g sl 4
to 25 carbon atons; preferably, it has from3 to 22
carbon atons, and nost preferably from3 to

8 carb ,
\Where R'\Wisepl #alkys GspURil fkdfyan @r“@u;growe assdsﬁnfﬁfﬁg?répc\)’grthaf s

%%@ﬁﬁ&g#ﬁ@ Y e"?@?%%( %Q@QWSP?BJ%‘ %go ggrcagtr)]on atoms
idtamasor raock rugd, epy.ed beadbH yréumor 8 ’tlti;ni‘lél'&lmaﬂ”b'bgrcmporrs

Wiere R1 is an al kynyl group, it is a linear or
branched chain al kynyl group having from2 to 25

Isr%rfgt%ﬁlftoﬂ%r rHé%I(g;t@Q §Y(P Jﬁé RN %ﬁnfb%oénn?eér‘br%ﬁ’faﬁ@{émé‘ham alkyl

and “nost from3 18 carbon at ons.
yihepel'ld?dng $roen hatbo%ﬂi Jyrefegablypd td t22|. $T1Qaﬁ ragfeyably rdotp 18scarbon
defi ned /above which is 1
atoms and/or one or more of groups R' can be an alkenyl or alkynyl group
having from 2 to 25, preferably 3 to 22, most preferably 3 to 18 carbon atoms.
Suitably each alkyl group R' is a linear alkyl group having from 1 to 25,
preferably 3 to 22, most preferably 3 to 18 carbons or a branched alkyl group

having from 3 to 25, preferably 3 to 22, most preferably 3 to 18 carbons.

In a compound of formula (1), the average degree of substitution per glucosyl
unit is from 0.01 to 2.0, preferably from 0.02 to 1.0, and most preferably from
0.031t0 0.3.

The compound of formula (Il) can be a polydisperse linear or branched
glucoside N-hydrocarbyl urethane. Each glucosyl! unit G may be a D-glucosyl or
L-glucosyl unit, preferably a D-glucosyl unit. The glucosy! units can be linked
via 1,4-linkages or 1,6-linkages, and each linkage can be an a-linkage or a f-

linkage.
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substituted wwth 1 or nore hal ogen atons (e.g.
fluorine, chlorine or bromne atons). Preferably, said
wahabdaiskel groups have from 1l to 3 hal ogen at ®aT/GB2005/050057
substituents, nore preferably from1 to 3 fluorine or
chlori ne atom substituents. Preferably, said hal oaSkyl
groups have from3 to 22 car Bgn at ons, and nost
IR ﬁfa?ér }én{tfo?i%énfsooélﬁwepHé%ﬁ’a?ﬁ@%ﬁﬁ%séé"@f ﬁweqﬁrés%n@ invention,
oup, 1t 1s a cyclic aik rou avin
s‘aﬂ@rmamp@uadsardﬁorﬁommdars liprafeerbmrppasba(lducgzbaw kyf starch
r&dg s have from3 to 7 carbon atons and nost
P¥PaEPy from4 to 6 carbon atons. Wiere RL is an
aryl group, it is an aromatic group having fromé6 to
14 carbon atons in one or nore rings, e. henyl
z@%arahm

@amupiady a)refam@thydg@wpyl wrethangs iof rwrolysates are

@ §§§ ide @yg atg %ﬁ%ag\% %\ug%g éjicdognsgu%e? %Pﬂ{\lﬁégﬁf formula

gqomG to 14 carbon atons |n one or nore rings, e.g. a

enzyl group or a tri phenyl nethyi group. Preferably,

@i (@—@OM—B bf(lhe groups RL can be a linear or

\B;anched chain ai kyl group having from1l to 25,
gf%Pably 3 to 22, nost preferably 3 to 18 carbon

@! e8predBHl0R Em@o@yl anit eofol glamhp hyBolygsaie beotetule, the starch
al kenyl or al group havin

csobpale havng § Dextrse rauvalPar @b ) Enaya Folmd BoA7.
1B %c?aﬂwij 5? %g%ed r% is a linear aikyl

r oup aV|ng rably 3 to 22, nost
iprreprssahtsy thd hum‘b&r azr wscarbyh cmtmmeatedgr@upyi pegr gluposy! unit,
having from 3 to 25,

WhisheiWpPsr 15 cOTHTA PBISSet rsathen ﬁ%%{&ﬁdgp pubsiifgigna (BS), ie.
! )aveFég;%r RS eoﬂ%&@c%}/ﬁ%Q%Etlﬁjléhtsorbe‘ﬁeglu&bélyﬂoﬁwt of the

uni t eferably from0.02 to 1.0,
gludomemyﬂrm:faemam:rgthanemfoomla ¢lla), vithTeaid ESmpaluadanging from
é% g‘u a.(l1i) can be a potydisperse |inear or branched
P0d8< Be N- hydr ocar byl urethane. Each gSucosyl unit G

may be a D-glucosy! or L-glucosyl unit, preferably a

D-gl ucosyl unit. The giucosyi units can be |inked via

The-humkagef hydraxyd- gioskages, ghis@sathit] phizg subiget pgucoside

molecullésn\lfvﬁ%% t?meorehcally can be substituted by a carbamate group is, for a

non-terminal, non-branched glucosy! unit, a maximum of 3, whereas the number
for a terminal or for a non-terminal branched glucosyl unit is, respectively, 4 or
2. Furthermore, since the DS represents an average number of substituents
per glucosy! unit, it is evident that in a glucoside N-hydrocarbyl carbamate (lia)
molecule there may be glucosyl units present which are not substituted by a
hydrocarbyl carbamate group (thus b in formula (lil) being zero for said glucosyl

unit).

Starch hydrolysates commonly appear in the form of a polydisperse mixture of
glucoside molecules. Accordingly, when such a mixture is used, as is usually
the case, as starting material for the preparation of a glucoside hydrocarbyl
urethane (lla), the product obtained is also a corresponding polydisperse

mixture of glucoside hydrocarbyl urethanes (lla). Such polydisperse mixtures
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i nkage. I n preferred enbodi nents of the nethods and
uses of the present invention, said conpounds of
wo 051i3667(1 1) are hydrocar byl urethanes of st a&@iGB2005/050057
hydrol ysates. Particularly preferred hydrocar byl
uret hanes of starch hydrolys %es are giucoside
hydr ocar byl derivatives of fg mul a (Na) conposed of

c&ﬁéﬁi@ﬁ%gér@?éﬂg@eﬁlﬂoh}meg oﬁt@e}%%’éi& iﬂ}/grdcl#ﬁa}i urethanes (lla)

represents a gl ucos unit a starch
by ahilizkyisate theinethdds, arichesest afrthie phrgsentl iggentorhavi ng a
Dextrose Equivalent (D. E) ranging from1l to 47, Rl
is a hydrocarbyi group as defined above, and b

f b r i
AR B oA S oSOl ot poperse
raituraef girosieaomomias and havingsp, Ei ranging&ory étadé are very

SHEP RO I HePRE e eyt HFBikafEh sFedgas il ie,
with said DS value ranging from0.01 to 2.0. The

number of hggroxyl groups per gluco unit qf the
Buiijalytsuiiableostanh hirelisaias iaRilss 1p ﬁ%@pé@p%atiw of ghogaide N-

ubstituted c , ®

et Hetengs R i ShIBidT A or“gample, GLUGIDEX
Raltoddier @@&nﬂf@LU@ﬂﬂDEK@fdﬂecﬁgmbﬁe rsytups whioh are avallabie from
non-t er n nal branched o] ucosyh@ n|t is, res ect

aoauaﬁﬁmmmwe 25 hecmbled e ing 3 &t Jpglats based with
r
3 ELTRE  BPRia AR RBie BEOLE WiRD A TRR), HERIG ey Maize
t&%@hhmhe@ule Ehtey @)mpeb@ QPmtabs;HasadlwﬁhplDeﬁenB to 10), and
ich are not su t b b
gelaieitigg Pyt 6Pnis 21(P114). Bl 20r B- 151 too Blard type 19
t WII%§ D
(?i‘lélg:?l?r/ﬂr% ggg\’gﬁy |sperglgbﬁ$§?ure 0& Eh XDaEpgg&O QB) type
28E (D. E. 28 to 31), type 29 (D. E. 28 to 31), type 32 (D. E. 31 to 34), type 33
(D. E. 31 to 34), type 38 (D. E. 36 to 40), type 39 (D. E. 38 to 41), type 40 (D. E.

38 to 42) and type 47 (D. E. 43 to 47).

The hydrocarbyl group of the hydrocarbyl urethanes (lla) of the present
invention, i.e. the R group in formula (lll) defined herein above, is preferably a
saturated Cs-Coz alkyl group, more preferably a saturated C4-Cqs alkyl group,
even more preferably a saturated linear C4-Cqg alkyl group, most preferably a
saturated linear Cg-C1g alkyl group. Typically suitable alkyl groups include butyl,
hexyl, octyl, decyl, dodecyl, tetradecyl, hexadecyl and octadecyl groups.

In another preferred embodiment, the hydrocarbyl group is a Cs-Czz alkenyl
group, preferably a C4-C1s alkenyl group, most preferably a linear Ce-C1s alkenyl

group.

Typically suitable alkenyl groups include butenyl, hexenyl, octenyl, decenyl,
dodecenyl, tetradecenyl, hexadecenyl and octadecenyl groups.
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gi ucosi de nol ecul es. Accordingly, when such a mxture
is used, as is usually the case, as starting nateri al
WO 05/143867pr epar at i on of a gi ucosi de hydr ocar byHCT/GB2005/050057
uret hane (Ha), the product obtained is also a
correspondi ng pol ydi sperse m xture of giucoside
hydr ocar byl urethanes (Na). Sich pol ydi sper se

:H‘t?ﬁé ‘{L-Sﬁ\%ﬂﬁsglbg%? %@arwe%s r g F@'%@lbg"&tthéfurﬁtﬁ%f formula (Ilf)

car byi urethanes for utilisation
rha!y bbethcfmahmdsr (aﬁelram ed heﬂaﬁebreurptlwmt(lEahcemmbedmsuy prepared,

Comme I h

%Cgpbd!ééittsw%g%@g mae%f Bgio érb ég%t G @i@nﬁgg/% H&ate with

e?‘?YédE afate oﬁforﬁﬁﬂ&'mgf\lf)@wﬂcﬁ @ 47 faétea MARILBULT B &r more
or t e preparation of ,gi ucosi dem%ldrocar byi urethanes

;ch'daj)a.nafs;q)b&m"irlg/dlé‘alarm& Qrovps cafingdirbeysat es for use
in the preparation of giucoside Nhydrocarbyi urethanes
(Ha) of the invention are for exanple GLUCI DEX (r)

S@thhﬁg&)ﬁ!m %@Bﬁa@s%r{ﬁ% T %U&%r@bnﬁ@ﬁﬁiwwgmﬁy reactlng a

are ‘avai lable from ETTE corrB such
mahawmaaonéam alm@nme(\wm ahesgrReed mﬁ@tﬁra_’aed @lk@ﬁqcyanates

Qazﬂg glg%%? d%afaﬁlyp a§%ginw| Iﬁeggi m'é@x 95)( P%FY Résfurated
Q@ﬁ%@c rﬁétﬁ) toE Iﬁrnﬁmalﬁ%szmﬁﬂ(tOdeﬂWl adreodint ytpe radical
Fi%? Q}C@ cpgreﬁgomﬁ; toaéﬂqig%qzurg[) drqueéDT@]UEﬁ:iﬁb 3 Wﬁgrem R?
r%%éé’e?\/%ﬁyégggB olvz'gnzglg,\’lgo ?naﬁgeea%egw% aft: a!%ﬁg of mel group,

é’a‘H bet Miepadil bp. cdndeBsatior oB4he algpeydss R E)BCE[-CHQ muih MesC-

MH gcp]l w%gyzfga@t@n 918 ﬂtgre-g r%uit@ﬂt@e?}\fi%gr Eﬁqb\jﬁbnum with its
%&Hﬂe%r%?%utﬁyﬂ{o%g@ﬁ@yéndj frdrhan %ﬁmﬁﬂ‘ﬁﬁon‘ﬁf M@ﬁ)@l esedlsclosed

i nventi on group I n formula tédelne

tb'gerl-(al ioaebigvet al.s(Amgeier @bem..a2datdir 536&353( B)al kyrthermore,

BBt e kP aBalS dtp A lon, My 2ty UK 3y Boo, 383
SHPYB 3”8@3 @G%ffb%w Chenfedlucat alny BRI cmatds oakdrlula R'-

group 1y pical Ty suitable alkyl groups. |ncI ude butyl,

Ne@yQ (Rlcay tiefinkstghovel eaie spmmersiali@vefablenexadecyi

and octadecyl groups. in another preferred enbodi nent,

t he hydrocarbyi group is a C3-C22 ai kenyi

Glucoside hydrocarbyl urethanes (lla) in accordance with the present invention

have a degree of substitution (DS) per glucosyl unit of formula (i) ranging from
0.01 to 2.0, preferably from 0.02 to 1.0, and most preferably from 0.03 to 0.3.

The hydrocarbyl carbamate substituent or substituents can be located at

various positions on the glucosyl units of the glucoside hydrocarbyl urethanes

(Ha).

The glucoside hydrocarbyl urethanes (lla) of the present invention can be
prepared in analogy with conventional methods for the preparation of urethanes
of monosaccharides, disaccharides, and polysaccharides, for example, by
reacting the starch hydrolysate with the selected hydrocarbyl isocyanate or
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group, preferably a C -Ci B al kenyl group, nost
preferably a |linear C6-C a al kenyl group. Typically

wosuwns/aBbe al kenyl groups include butenyi, hexerGil/iGB2005/050057

octenyl, decenyl, dodecenyl, tetradecenyl, hexadecenyl
and octadecenyl groups.in ths uret hane (Ha) of the
invention, all Rl groups of he units of formula (111)

W3r8%ft rééaWB f%oﬁl S REEN sdilifor M taeéoWérﬁt\hﬁﬁﬁSis inert with

e eas epared according to the nethod
rdepedtitb ¢ioe bﬁrmhydimlysam;ttha g;scu:yanahecandwtmrr@aytsm praguch
a n isocyanate of fornmula RL-NCO which is in fact a
m xture of two or nore isocyanates bearing different

ﬁ%ta@)rlé) U eARf ihRedeakMets 5@%6!’\/@?1?%»@“@@ whigh %féfﬂ@ee@‘ reactive

can be prepared conventionally, g. by reacting a
tydromyl yandl amirer gralars, sackyas &0 wmpbhdtmﬂibﬂefﬁaﬂamide (DMF),

drsmdetsgne dMadr e B R TN BB EA T BIP ooy anat es”
of formul a RRR3C=CH NCO (IV) wherei n t he radi cal

R2R3C=CH corresponds to the group of formul a |1 i
B rawiion tnetwgenetbeesé@r@hshWa%@f@nam the hyarq@@rbs@@e@@nate is

Q{,eg%’g%lgdp Oerﬁﬁ déﬂg ghﬁﬂpu?h@nﬁ?t@iﬁ% gfnotlé%%éﬁ_ﬂg%&he starch

Nsydrb b@t%%@etlfaﬂ ﬂh@vﬁﬂvéM(S’)%etdr@ﬂ pfefetwly Esalvtratet content of
chi f base (in equilibriumwith its enamn ne

lak% Hhands §ewss. AT tAPIRAING | thEm 4itp oqprggctl\)érgE ©F ggdrocarbyl

S55PLARE ool L85 2 oy NS e i, For

%%dgﬁ Egggcyeﬂm%m??asterm bydrofedie ima strealr af dry &g & by heatmg
an
eplarely dnareisae boRRatHed RIBRITTRD 49 deFieNiy e water

W40, FAEPRPRRIN Y, ot e eancte s fom
ealatamtf {Hevsintdionydralysate tdbeseisnt shpsen farthereagion. During
Bl oS3  l, ALSHRSPE B S st
Rﬁgrf)gfséi%l ¥nHr 8@ fol0ent Osr{bu% nbh & eh g desrydoif o@@érbmt/eld any

tuent or substituents can be |located at variou
gesirpasitonmrtdide geactisyy| Ftrﬁfqr@blwfsalthéemp@é%wrajéhould be kept

Q\X!g{rvoa ouk%)él Br et hanes

The reaction is typically carried out by bringing the starch hydrolysate dissolved
in a suitable solvent into contact, under gentle o vigorous stirring, with the
hydrocarbyl isocyanate in neat form or dissolved in an anhydrous solvent. The
reaction can be carried out over a wide temperature range, typically from room
temperature up to about 80°C, or the reflux temperature of the reaction mixture

if it is lower, preferably at a temperature between about 60°C and about 80°C.

Typically, the starch hydrolysate is dissolved in a suitable solvent, where
necessary under heating. Accordingly, the hydrocarbyl isocyanate (optionally
dissolved in the same or in another inert solvent, but which is preferably
miscible with the former solvent) is added slowly under stirring to the dissolved
glucoside. The desired degree of substitution of the glucoside hydrocarbyl
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(Ha). The giucosi de hydrocarbyl urethanes (l1!a) of the

present invention can be prepared in analogy wth
waweversbé7onal net hods for the preparati on of WREVGB2IVEST050057

of nonosacchari des, disaccharides, and

pol ysacchari des, for exanpl e, by reacting the starch

hydrol ysate with the sel ect edd hydr ocar byl isocyanate

REfaKELIS) Ban I bREATEY byl moAng! e, raiB st ieadtans.a Since
sol vent ich is inert with respect to the starch
thy deattjeabé ant hedrosabyhisacyanate witle arealsohelic pydwxyt group to

oD i et e g o aatiehve TRoHRH, ne aatt s MethloRof the

(e n@ﬁélé??aﬁ%%rﬂrdﬂbﬂﬂiy‘%b dedsdtion ofehé Pvbper shiotmtratid of the

sul foxi de (DVMBO) and N-net hyl p%/rrol [ donewé(Nl\/P). Tﬁe

ms@gmarbw ab?pmatemé QQ{C@BEIhUTW theystareh Androlysate. Usually the
rocar. i $0 te . |

X UL RERURRRL RSG5 At R R, TEHaN Ao avout 3

Ay Y6 adaseaeiduresin bederotov edhrpidteatte deactivn between the

preferably to a water content of 5!%535 t han 0.

reapentst ol kg ir@@qtiq)@ paWRE I5ttBer syRr uRi B c%\éen%iovr\{taiy?echniques‘
8 yi i . ' c i .

B BRAE Ly GREHARINE 1 K PRICARIREANS) o Borng e

regatiomgnikheestuasualy kyter aopting eoi rocen sempenatofe, diny aaprecipitant

by heating th t h hydr, d d
STLIBICTOR byOrEb g P s BEh (A SAR b SbSprGRIUsed o
cﬂé§6i1}é 'tﬁé'r@&gerﬂﬁt&ﬂqﬁ'\hqu 8o ESHIEE AIRA esSHBRe (TIBPM not or
a solution of the starch hydrolysate in’the sol vent
wrgssoorfyosolubke. r 6Be ucethamer(iiay islthemgphysiealy rigplated from the

tenperat yre, dependin n the . .nature of .the,sta .

RRRON B G2aral Ee0R Jah R P Gt st ebBled it
i@®le SBIVBNPIWRBh #RCOREIMAd (1) i8Mndti dieodigaety elightly soluble,

%{%ﬁgragi‘y sald tenperature sggﬂl d be kept?belt%wr%bgut

&fd dried eingeart ¢ammios teginiae! y carried out by

bringing the starch hydrolysate dissolved in a

sui tabl e solvent into contact, under gentle to

XifGRRSUSorileinidrit Meethvl th sthhebkdradasipd uisthbaya(ied)eadeording to
neat formor dissolved in _an anhydrous solvent. The
theapresent #enbienc aai ikedPeieMaRd AN AN\ARRICgRH EPARRFT O the one

8098 edt ¥PVEAder SR bR Btsch. Akad. Wiss. Berlin, KL. Chem. Geol.
Biol., Vol 1966 (B), 24-36, (1967) (C. A.B6S, 14323). It involves the
transformation in a one-pot reaction in dimethyl formamide of the starch
hydrolysate with potassium cyanate and with a selected hydrocarbyl
halogenide, preferably an hydrocarbyl bromide.

Methods and uses of sugar polymer derivatives, in particular inulin derivatives
and glucoside hydrocarbyl derivatives as described herein can be beneficially
applied to stabilisation, protection and solubilisation of proteins which are to be
used in foodstuffs, nutritional suppiements, cosmetics or pharmaceutical
preparations. In this context non-toxic sugar polymer derivatives are usually
used, particularly if an appreciable amount of the sugar polymer derivative is to
be present in the protein product. If the presence of a significant concentration
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tenperature up to about 80C, or the reflux tenperature
of the reaction mxture if it is lower, preferably at
waoopgmsed7at ur e bet ween about 600C and about 8@8T/GB2005/050057

Typically, the starch hydrolysate is dissolved in a

sui tabl e sol vent, where neceggary under heati ng.

Accordi ngly, the hydrocarbyi “fsocyanate (optionally

[ Mgl rinl b
FHREIER idlyhoC BARR R i i (8 protih (A5Huctp hen the
sug)aa gdbaines dadvative den betrierdily geparatertbirdingwotaid

gl ucosi de. The desired degree of substitution of the

gl ucosi de hydrocar byi urethane (Ha) can be obtai ned by
1A8fHdae! édd“?séé‘%f il indeRfiort Bfe USaR] aBtthe sﬁgaﬁ polyfiger derivatives
reaction of an hydrocarbyi isocyanate wit
ahpknlvednnﬂwmeowltelg ranalytical teshmiquesuioes aweh jessar extent than

LS b BT G i 75, BB prone

éﬁd @@marn@wdram@;rdé atio of the hydrocar by
I socyanate per glucosyl unit of the starch

hydLOI ysate. Usually the reaction mxture is heated
. _ |
44 TSl o LA, Rkl 04l Speh O, 0 ciperone

pré@sing 0o tBé viReentione praddenas costheffectaet meansi oft mnamtamnng or
then morked up by conventional  techn]

lmwng Sgky‘bﬂl%cp@qtipg[qug,{glrt @afecpﬁee% Eh*‘@??ﬁ?ﬁé (Whsre prior art
@gé ‘ﬂ»'?é\fégur'ié’t%nroﬁﬂﬁ“ on mixture, usually after
| ng

roon1tenperature in a precipitant solvent,
which is a solvent that is mscible with the sol vent
or solvent ed tQ dissolve.the reagents, but in which ..
hEegafsost e MVRY T SdTGHEUTE SHEFRSes Mg compromising
liGatiochRofyh&bidam (Ha) is then physically
|soﬁé¥ %ﬂf#%I (% reactPon m xture, for exanple by
f||trat|on or centrifugatlon washed with a suitable

ecgelt pgﬂ}q\l\i}wég %@E—gg rsinh%%@e lgl‘nﬁ%nc];ggpr &in %‘tﬁﬁ@ly on storage,
?r?pﬁ'B% ql&rrorﬁafdﬁréﬁlﬂ& GRMfieatien, mirtamket 0Io§,¥@s§ helsiiag arotein
deS|red uret hane (I1a) accordlng to the present

conaamts admn @th reduqse praleinedaggnegation mirogodiaivistenndmer ivention

s el ol S a8l e

Qﬁtuﬁ@n vbILBER), nidaniny tHES capBaPxpehtiitimvie rvdscadhend the efficiency

of production processes can be improved.

Kits are provided for performing methods of the invention, kits will generally
contain a supply of sugar polymer derivative, e.g. one or more inufin
derivative(s) and/or one or more glucoside hydrocarbyl derivative(s) as
described herein, preferably one or more inulin derivative(s) of formula (i)
and/or one or more glucoside hydrocarbyl derivative(s) of formula (Ih),
optionally together with additional reagents, consumables such as vials, pipette

tips and spun columns, and/or instructions for use of the kit.

The kit may also contain buffers and other reagents suitable for use in

performing a method of the invention.
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transformation in a one-pot reaction in dinethyl
formam de of the starch hydrol ysate with potassium

waoosoasiaes7and with a sel ected hydrocar byi hal ogre1/GB2005/050057

preferably an hydrocarbyi brom de. Methods and uses of
sugar pol yner derivatives, in_particular inulin
derivatives and gl ucosi de hydpocarbyl derivatives as

descri bed herein can be beneficially applied to
stabilisation, protection and sol ubilisation of
'Ime:)trﬁnenaom\lralsm pm\m:iets:atxmmpmitlmm chbogisingf & protein, and an inulin

drrupivaibra SeBlee o BoYiet B2fon oh Bl OB AR Sy § fapo0 or 3
Heiby af}h%?l%by ?ro‘r'ﬁ@'tbysﬂ}'s%re Pevefdrabiyafbih 110 & 50, yet more

appr ec unt of the sugar pol ymer derivative i's
referablyrfesent5 tn4Dhéurtestpseierpblydinn 20 fo hee s eflerde 22, 23,

f
B faefuer; 28nce" Gailed o Rl iR e SRR g nuii
dé‘rﬁ:aw@ FhaPdkymeted®SH Valhvie G&ivaives araiillyinsawhr @dirﬁﬂosmons
fromproteln. Methods and uses of the invention are

inslefialthege éa@va@gdrbyp@neyﬁémoa@ﬁmﬁéﬁ) YferertRplas jydrocarbyl group

ﬁegéétgs nfge p{“%t a??é%l& lr‘fg%‘n611 ﬁ?@'r{ﬂ.ﬂf bQEsﬁn&“&‘h alkyl groups

AP FrohP €16 m@hrabﬁta‘t@manemeaylgandjan«gnglegmaps doeging frem 2 to
and ani di ne h drochl ori de. % éger deri vati ves
2 @a%matamw hplealybapsainsi NAYing, ﬁmc I8P GREDQT loBT Sy Cloalkyl

i@uhg zlamﬁéef%m%ntopé 8¥r‘b%‘?1sat6[rfsg§fyl SG5 hakBn afrfﬁ @ 14 carbon

g Oor 1 nproving so partic y In
Stofrise avglkyfgronps esmesisingrekyd goou s hmrnng fretthbds 28e0arbon atoms
prove unecononi I n nmet hods of, the #B_\l‘/entl

Hbiheayat sdpUised T doR B (BLErUBRIIBIRS TR © to 14 carbon
%Wtfét?}agbﬁp@ohﬁ rﬁ%ﬁ% b D80 PEOERHBN BB pblybRehaving
n are” su e

i nventi 0 enhance protein stability on
fooralye25 cagproovaiontst omat ogr aphi ¢ puri ficati ons,

m nimse | osses during protein concentration and
reduce protein aggregation during dialysis. The

InNYGEH LampRRaRioRS tABRhLRY defvaiile BERRY B surAgeSw g formula (1),
areas, to'increase yields and decrease sol ution

thols Lihespverdmn providest a apnpasition woRMmIising ai rofeiguard an inulin

8 nr?vatt{\}g ffcf)rlrr%: d!g ?ﬁy

G(O-CO-NH-R"-[F(O-CO-NH-R?)s], 0

wherein:

G is a terminal glucosyl unit in which one or more hydroxyl groups
thereof may be substituted with a group or groups of formula (O-CO-NH-R);

R! is a straight or branched chain saturated or unsaturated hydrocarbyi
group having from 1 to 25 carbon atoms and, where there is more than one (O-
CO-NH-R") group on the glucosy! unit, each R' group may be the same or
different;

a is an integer of from 0 to 4,

F is a fructosy! unit in which one or more hydroxy! groups thereof may be

substituted with a group or groups of formula (O-CO-NH-R?);
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of production processes can be inproved. Kits are
provi ded for perform ng nethods of the invention, kits

wonobs/10gester al | y contain a supply of sugar pol yaYGB2005/050057

derivative, e.g. one or nore inuiin derivative(s)
and/ or one or nore glucoside Pydrocarby! derivative(s)
as described herein, preferaB y one or nore inuiin

der i v jove GEhight dr WrBHERed bhainnghiaratéd ©r ansaurgted hydrocarbyl
gl ucosi de hydrocar byl derivati vgé‘s)hof formula (11
aw

. )
gpup dasingyfrergetchdd carhan algms @ ¢ledferr is more than one (O-

GO huP o7 (RS AR BT FoF 8" GpofldngrieR tpg, same or

ckffdref®y al so contain buffers and other reagents
suitable for use in performng a ne

) thod of the
i nverlt iSoAn THIEIPhYE RN R 9 3 ANk Bomy@do g‘?fnéi'@sﬁefmm[ fructosyl

Lg@tnpri sing a protein, and an inulin derivative with a
gree of polynerisation of fromabout 3 to 500, 3 to
250 af is3ait inté§éx, offirerhel &b Y9 forefiersbly @f H@GmM Bdoe?48, 2 to 99, 2 to
[{Jg{)eferably from10 to 50, yet nore preferably from 15

949,49, dthtRet®. JPdpthBr Y OitPdfh 20 to 30, e.g. 20, 2 1,
%ag?#pgr%t o?‘%orn‘g@a ﬁ(@@%’il\kk@ﬁ’z)bzr%aﬁ%a 8k shfelor different from any

osition the invention, the inulin derivative
othyr beit bhforec(a FERCO-NHHR ) addr i vati ves useful in

oo e ErRRAS LA BhE0Be RS oEF RSV OB ROt e rom
(jPEq?gma group consisting of: the group consisting of:
al Ky

groups having from1l to 25 carbon atons, al kenyl
and al kynyl groups having from2 to 25 carbon atons,

hai oai kyl .groups havin rom.l to.25 car t

By 1T T el 1A gy Bhost iy Gec EppRflof effoompound of
BFMlLIa9rAURENhaY 20 ddiRiizferse kdemardroslightymhransikedyibulin N-
groups conprising al kyl gr ou]ps having from1 to 25 |
akylbsihanansnduinah ber eelebipsh rom te @reup £oppiskpg Ofdpylin N-n-

SRR (D | S e , n o

seddag/Iddrbambtd 25 carbon atoms. In such conpositions
the inulin derivative can be a conpound of formula (1)

1 thus the invention provides a conposition conprising

A P5BbEsiflon 28 A8ing™ tRe invention may comprise a protein, and a

glucoside hydrocarby! derivative of formula (1l):
[G(O-CO-NH-R".]n (I

wherein:

G is a glucosyl unit in which one or more hydroxyl groups thereof may be
substituted with a group or groups of formula (O-CO-NH-R");

R' is a hydrocarby! group selected from the group consisting of alkyl
groups, alkenyl groups, alkynyl groups, haloalkyl groups, cycloalkyl groups, aryl
groups and aralkyl groups and, where there is more than one (O-CO-NH-R"

group on each glucosyl unit, each R group may be the same or different;
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derivative of forrmula (1):
G O CO-NH R1) a- [ F<O-CO- NH R2) b] n (1) wherein: Gis a

WO 205103647 gj ucosyl unit in which one or nore RMWIGRN5/050057
groups thereof may be substituted with a group or
groups of formula (OGCONHR 1) ; RL is a straight or
branched chain saturated or 8Asaturated hydrocar byl

Shor a2 Bieddrlrfom © P4 AP Pucit w6 3 for a non-
HIhNERSY | naidmmired luctsyupitpamiy) te 2t foe e branchied, non-terminal

different; a is an integer of fromO to 4, Fis a
gfueasybdpit; unit in which one or nore hydroxyl groups

t hereo It i

formil & TONUFREPRB it Aot Prtefoidy B sAous 3o 99, 3 to
tﬁ)‘}@!t@ gtaurtatlrmj 19rto @%s ot dabed, hydr ocar byl group

aving from1l to 25 b t and, ere there,}s

mor ¢ Gasha! (oo REOABY-THIR . Bk i 11 SerBey dffSrent from
é@&th{a?ﬁﬁi@o%r u@éJ@(S@@@OQQHLlSQ Séfge or different; b is

ar Thteger o romO to 3 and fromo0 to 4 for the

t er mthalaverage dsyreeuwdisubstitutisn per ghicegwrurdtis froom020% t 2.0.
499 preferably of from2 to 249, 2 to 99, 2 to 49, 9

to 49, 14 to 39, 19 to 29, or 19 to 24, each unit of

Ib%d%@sil% S RrlonTe Bfolineorremeragon &F tiereiih derivative
romany other unit of formula F(O-CONH R 2)b; an

b d
srucnsida hydegring defivalivssisiganeraly ipdhe gare@:%éilfmm about 0.1 to

fruct unit,is from0. Q Q. : g

atiilr SR s, esmala ekaneghefler; ool BETEARY, gBBut 0.5 to
é)chJtcsdoala%omk N &ABLEE S0MoAlslitspes seolit neay about 1 to about 50,
slightly branched i nuiin Nal kyl urethane, and

atuiudct dal ahosind0n@bguib pte 8REHE RPngr @POUR | 1%2@?85%? yie molar
concentration of protein. Compositions can be in liquid, e.g. aqueous form, or
can be in dried form. In a preferred embodiment the composition is a
pharmaceutical composition, e.g. in aqueous form, which may be suitable for
administration by injection, ingestion, inhalation or topical application, or in dried
form for reconstitution in a suitable liquid (such as sterile distilled water, saline,
or a pharmaceutically acceptable buffer) for administration, e.g. by injection,

ingestion, inhalation or topical administration.

Compositions according to the invention, are suitable for use in the diagnosis,
treatment, prophylaxis or monitoring of disease in humans and/or animals.
Pharmaceutical compositions according to the invention may comprise, for
example, therapeutic proteins such as insulin, erythropoietin, antibodies or
antibody fragments. Pharmaceutical compositions may contain antigenic

proteins for immunisation.
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carbamate e, inuiin N-n-dodecyl carbamates and inuiin
N- noct adecyl car bamat es. A conposition according to the

WO 008N3De&n may conprise a protein, and a gl uca@dTd&B2005/050057

hydr ocar byl derivative of formula (11): [(O CONHR
1)a3n (I1) wherein: Gis a gi3§cosyl unit in which one
or nore hydroxy! groups theréof may be substituted
ikt bf Eiguresp or groups of formula (GCONHR 1) ; Rl
is a hydrocarbyl group selected fromthe group
consisting of al kyl groups, al kenyl groups, al kynyl
C r
gﬂ‘g? O allfv{h a%&?%tﬁa?gmﬁ%b‘?%&éiﬁg (?hégl'rdg%ulﬁ{é’éncentrat:on in
thbasotmbzen(@s@ﬂ} kli—l—d?duie} treoujenaturedc prafeinc os iheuding]  lysozyme
each Rl be the me or .different;a
GRBGURNGN W15 1594 o THE emis rtions dee S, inpasgement
ahuiii é&%‘t 4Bh l
(§Bpaspfanents agleriacatss ber kbl uggsralthin At
s an |nteger of from3 to 499 preferably of from 3 to
49 14t0391t02 [,
Figtre bsfows e kg el 1 efettaraioReiah s ApuRetion of
éﬂa\g-lﬁ@m cBhcéhtdtRnent tHe eanaBY (ekefo unutb 9k dématuted protein.
H R 1)a; and the average degree o
Bubsfm.at lhymmrr@e::ogq:@rﬁ@wn wigist 0i7§ fModnb. oﬁhee &-2xip_shaws the

OBk D P el ERhe B B, BT rARAER, 8" S0inuin

@iﬁfdev]grbny@m fgganerally in the range of fromabout 0.1
to about 1000 times the nolar concentration of

protein, preferably about 0.5 to about 500, about 1 to

I-Ziggﬁ% 3%% gr%ll‘%m%@tg?%@ islg(?un out%fzéék\h ‘?mﬂh‘ﬁbﬁnc@%'tratlon in

th@ gflutiomesethie dibliartheodereattreat proteiof  Jihet #ial. citrate synthase
nposi t.i ons can be [

l'iguid, aquequs f or

ST TR B Dol B el ac BTN A Ghsurement

DRARH Edr¥ent/@tiBn i Fhg/ml.
GRBBABL Dt A2 NGRS 6 AR Lditanctn i
Figure 4 shows the relative reduction in protein aggregation as a function of
alkyl-inulfin concentration in the solution used to dilute the denatured protein.
The final citrate synthase concentration was 0.25 mg /ml. The y-axis shows the
percentage reduction in aggregation and the x-axis indicates the alkyl-inulin

concentration in mg/mil.
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adm ni stration by injection, ingestion, inhalation or
topical application, or in dried formfor
WOoO®eHNsSHé7t ution in a suitable liquid (such as KiTeGB1085/050057
distilled water, saline, or a pharmaceutically
acceptabl e buffer) for admnistration, e.g. by
i nj ection, ingestion, inhalaffon or topical
Era ﬁl %t ration. Conpositions according to the
&%n, are suitable for use in the di agnosi s,
treatment, prophylaxis or nonitoring of disease in
humans and/or ani mal s. Phar maceuti cal g nl? StII ons
i

Exaapls hg Stabiligation edndn PRRJeEHAR, | © egkanﬁpgregatlon
SHHRREH BuRhg tcﬁh{)lgbdflﬂfBeﬁﬁtdr@&%éﬂzy;ﬁbyt hropoi etin,

les or antl ragments armaceut i cal
conpositions may contain antigenic proteins for

bﬁ%ﬁr‘é@?ﬁ?rﬁég@m rsgfyrg{a&g u‘fﬁalgﬁ%gﬂ%) R % Sisrs]olved at a
%ﬁﬂéﬁﬂﬁ bPFis'rﬂ qn%adéttu@ﬂoﬁ%@%?ce di Ussg, 0.hev Tris-HCI, 32

enat ure pr ot e| The fi1 nal ysozyms concent rati on R
mis iZU[“!?EEtngH/ B12. THeeyprajéis whsweenatereiigvermiahi ﬁ*én”eﬁt The

RS BT LR el rp e

rwﬁ Jd@tdtvsH rer ushtARing v aoviseddhoegeadgns iopnnatect SP1 (alkyl-
unction of alkyl-inulin concentration in the solutio

inskn). tAggregatien wWas menieipddly prassering tl‘rtﬁéofqtlﬁaﬁwbldlty through
t
SR SO TSECI b o oy, et g Joep, gt room

ténﬁ?@rétulré‘dffﬁ@trémltsf@eaéﬁ@wn inrfiguires demeeRt ration in
Figure 3 shows protein aggregation as a

functlon of al kyl-inulin concentration in the solution

%ﬁ?l?lgﬁéﬁd'é tb?héﬁ?ov‘fienﬂ&”f?r&&e{ﬁhn g?he Ht@?ﬁ aggregation

e syn ase concentra I's 0.2

Suppressidiodaringedifditén médsuawmmtcntmggsggﬂ’lam) and
the x-axis indicates the alkyl-inulin concentration in
mg/ M. Figure 4 shows the rel atlve reductl on in

?ﬁé’ﬁ&t{ﬂ)r@t@g{ %@%Ih@@l@%ﬁ rhtd use g.’o{ i d| #CBQS@ Rvas dissolved

concentration 1n the solutio ut e

idedertatomdioprintfisirng I\?I‘Hérefal, Oal M iTrisdd@l, %nlm%ﬁérf at pH 8.2. The
scoo!trj]t?gr? Erv%%tf)rggareds to glve anﬁnal concenFraiyo 'f% Prms prto?eqn using an
ultrafiltration device (Vivaspin 500 PES 10 kba MWCO, Fisher, #DP875010X)
to perform a buffer exchange into the denaturation buffer. The protein was
denatured overnight at 4°C. The denatured protein was then diluted 20 times
into solutions of 0.1 mM Tris-HCI, 5 mM GSSG at pH 8.2 containing various
concentrations of alkyl-inulin. Aggregation was monitored by measuring the
solution turbidity thorough adsorption of light at 492 nm (A492) after 15 min

incubation at room temperature. The results are shown in figures 3 and 4.
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percent age reduction in aggregation and the x-axis
i ndicates the alkyl-inulin concentration in

wompbsrio3gsvanpl es Exanple 1 Stabilisation and prRtTZGB100$1050057
of protein, aggregation suppression during dilution of
denatured | ysozyne The test pgotei n, hen egg white
| ysozynme (Fiuka, #62971), was dissolved at a
coapsgiration of 15 ng/m in denaturation buffer, 8 M
Uea, 0.1 MTris-HCl, 32 mMDIT at pH 8.2. The protein
was denatured overnight at 4C. The denatured protein

was then .dil 11 .7t O b f | :
4 b i ] T 08 of Pl e proten
VA & efiligar ipoBtteodervative céaif SSiEr (paliyryéi deriivative not being an a-,
Aggr egation was nonitored by nmeasuring the solution
f-@rpreNalgdaxtiiibugh adsor ption of light at 492 nm (A492)
after 15 mn incubation at roomtenperature. The

results are shown in figures 1 and 2. Exanple 2

Lt abiA irpethodnaectdipgotee claiman1 otharantearised bigthrad fhei protein and
suppressi on duri_ng dilutiop of denatured citrate

Higat RRYENSTIeTVEEYE g% PRNACIEINARIEHE SNt 1 at e

synt hase (Sigma, #C3260), was dissolved in

denaturation buffer, 8 MUrea, 0 1 MTris-HCl, 32 nM

DTT aA npdthed Zccdhding o okgiro 2, iagher eprapesing singhg e©fdhe aqueous

final ntrati f /[ t ei et
ssilion b7 drSeraiPeonedrponyavmdioes cpieBhitaiih wco
Fi sher, #FDP875010X) to perform a buffer exchange into

the denaturation buffer. The protein was denatured o
Aver rhgmethand 46corditg: tdeaay wrecedngt einwadergienthe protein is

SoplieStatringl FEMal e i b8, Tous” concent rat i ons o

al kyl -i nulin. Aggregation was nonitored by neasuring
t he sol ution turbidi t%/p t hor ough adsorption of, i ihght at. .
592 ninmedee) agsardingl® @k precadiag eant: Whessi the protein is a

e .. The results are shown in figures 3 and
éﬁ@iﬁe@%%%mA nmet hod of stabilising a protein,

characteri sed by contacting the protein with a sugar

ol ymer derivative, said sugar. pal r derjvative not . . .
&ei %QAgﬂetguod’according to any on of diaims T to ,wherelnYhe protein is in

native conformation.

7. A method according to claim 6, wherein the protein is stabilised against

denaturation.

8. A method according to any preceding claim, wherein the protein is

stabilised against aggregation.

9. A method according to any preceding claim, wherein the protein is

protected against degradation.

10. A method of solubilising a protein, characterised by contacting the
protein with a sugar polymer derivative, said sugar polymer derivative not being

an a- B- or y-cyclodextrin.
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b- or g-cyclodextrin. 2. A nethod according to claim
1, characterised in that the protein and sugar pol yner

wOoimwps/uabéve are contacted in aqueous sol uti on.PCI/@B2005/050057

met hod according to claim2, further conprising drying

of the aqueous sol ution by dﬁgiccation, dehydr ati on,
evaporation or |yophilisation.” 4. A nmethod according

to any preceding claim wherein the proteinis

stabi |l i sed agai nst conformational change. 5. A netgod
HecorAlimethod efrgrofaie dsaressing SOMPIRNG 8 methed asearging to any
i S a.den§tured protein. 6. A nmethod according to any

Q{ﬁ‘ée%'chﬁ%{mm 1to 4, wherein the proteinis in

native conformation. 7. A method according to claim®6,
wherein the protein is stabilised a

t ainst .

{BnatAmethes 2cgordingria BN ade SPRTRTS MEORFONSHingkef A gnethod of
@lﬁ* rc}‘f@fﬁr ein the protein is stabilised agai nst

g %a ron. 9. A nmethod according to any preceding
claim wherein the protein is protected agai nst
degradation. 10. A nethod.of solubilisi,ng a protein
Ehar dbBpihGEasPraoR: ORI 1heT e g, WPrIRTETgap or more

[ : | i sai d sugar polynmer derivative not
@g;@gﬁ‘aﬁr.ﬂ@éﬁcﬁﬁ&gy&& gar poly

g an a- -cycl odextrin.11. A method of
protein processing conprising a nmethod according to

i laj.m 12. A hod di Al
B Ao hscoita g pelinng e Sl et Bififtiion step(s
igra% &ellectdd frof E @Q@’u@@:@ﬁéi@ﬁﬂ? drodehyaigndidfilgatien, akitrafiltration
2, conprising one-or more protein purification
anepliromatographynet hod according to claim 13, wherein
said protein purification step(s)

15.  The use of a sugar polymer derivative, said sugar polymer derivative not
being an a-, B- or y-cyclodextrin, to stabilise a protein against aggregation,

conformational change and/or degradation.
16. A use according to claim 15, to stabilise a protein in aqueous solution.
17. A use according to claim 15, to stabilise a protein in dry form.

18.  The use of a sugar polymer derivative, said sugar polymer derivative not

being an a-, B- or y-cyclodextrin, to solubilise a protein.

19. A method or use according to any preceding claim, wherein the sugar
polymer derivative comprises one or more sugar(s) selected from the group
consisting of: erythrose, threose, ribose, arabinose, xylose, lyxcse, allose,
altrose, glucose, mannose, gulose, idose, galactose, talose, psicose, fructose,

sorbose, tagatose, xylulose and ribulose.
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is/are selected fromthe group consisting of:
dialysis, diafiltration, ultrafiltration and

walwdmsdegr aphy. 15. The use of a sugar pol ynsCT/GB2005/050057
derivative, said sugar polyner derivative not being an
a- , b- or g -cycl odextrin,né? stabilise a protein
agai nst aggregation, confor i onal change and/ or
AL adab LeRd 4P usd HEGraRROLsliongmt a9¢ vitiereiththd sugar polymer
stabilise a protein in aqueous solution. 17. A use .
decivativs g a dextranmcelylose, emutese, seachprtlivian. magpgn, chitin,

form 18. The use pf a r...Rol r lvative, said
ctilgarn g0 ety By Pudbgr B EiBatgiee, | Vo,
g-cyc!odextrin, to soiubiiise a protein. 19. A nethod

or use according to any preceding claim, wherein th
ZlugarA poeihedr ot aisey aE¢UEINgo APY i preceding ggalrﬁomzmerem ﬁwe sugar

sygar(s) .selecte hig: .
RAMIRRE BTG o e oBl spidr Hoef BBV dofipiising 3 or more
mbhesschatitle @pfts. gl ucose, mannose, gui ose, i dose,

gal actose, tal ose, psicose, fructose, sorbose,
t agat ose, xylul ose and ri bui ose. 20. A nethod or use

cordi @i i i e wHERS; | sugar polymer
T VAo oF (R BAOG RS Bloin S1F viHeASh B8 /TR sugar poly
dehviativems aghwosan. chitin, chitosan, inulin, |evan,

xyl an, cyclodextrin or cycioanmylose. 2 1. A nmethod or

use according any preceding claim wherein the sugar

%’I?.' Y MR SRGHVE! 148 abSoiy @ ki UBRbr RQ|, Wiirein the cyclic sugar
érivative conprising 3 or nore nonosaccharide units.

Rdymér detivativeds asys|epdimidagvatiyecl ai m 2 1, wherein
the cyclic sugar polyner derivative is a glucosan. 23.
A nmet hod or use according to claim2 1 or 22, wherein

she cxGhitoausiatis® Ackaming & bvgtdneeof slaime)ll wdR8f wherein the
derivative. 24. A nethod or use accarding to an

: I C one
wblas| aneniation of SEaNHMTBERAeIETVE] BN HNtReE SRTQR about 10
of suqar [ der Lve s L nge of from
it 8 HBBh S bl B ebbatitn BB G ncent rat on
of protein.
25 A method or use according to any one of claims 1 to 20, wherein the
sugar polymer derivative is a linear or branched sugar polymer derivative

comprising three or more monosaccharide units.

26. A method or use according to claim 25, wherein the sugar polymer

derivative is a fructosan or a glucosan.

97 A method or use according to claim 26, wherein the sugar polymer

derivative is an inulin derivative.

28. A method or use according to claim 26, wherein the sugar polymer

derivative is a glucoside derivative.

28. A method or use according to claim 28, wherein the inulin derivative or

glucoside derivative has a degree of polymerisation of from about 3 to about
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25. A nethod or use according to any one of clains 1
to 20, wherein the sugar polyner derivative is a

wd 1008a300r branched sugar pol ymer derivative ETpPGEBRDFIEH0057
three or nore nonosaccharide units. 26. A nethod or
use according to claim 25, gr ein the sugar polyner
derivative is a fructosan or gl ucosan. 27. A nethod

5900, Hﬁsuﬁﬁ@%bngzs@ AAItM #Pabersd, abbhessuedout 50, about 10

pol ymer derivative is an inulin derivative. 28. A
ta:rabbuﬁ'é@)ratusﬂ 1&combiuh g0t or Eomi ahors 20iRabauh3Phe sugar
pol ynmer derivative is a glucoside derivative. 29. A
nmet hod or use according to claim28, wherein the

Jonul i HehbY il V& abc@iditP sl dey deecydihy veaingswheray ltlw sugar
of pol ymerisation of from about 3 to about 500, about

olyraeb uderdsdive alfo deryatised b Byt 018007 aBIE éYR%S)abeutm“ -polar

t o about 50, about 15 to about 40, or
t}yldgqﬁagﬁl@&rogg to about 30. 30. A method or use

accordi ng to any preceding claim wherein the sugar
| ymer derivative is derivatised b

34 pe (A YnGhoR obf- wer ACoRging &aaByi PgPBdRg daim. Whiisim dae sugar
po!ﬂﬁé? @?Mt%”% t&’el‘?\@ﬁs%eﬁgd'oﬂg ‘Hra'n%re"""!%é(bf‘ dheron-polar

mer ~derivative Is derivatised by one or nore
Hwﬁ@@éabybérdu@ns@lebm fugichr ttTeaEgtDpp gmmmﬁ;]@bécaiféﬂ groops having
the u si st aving fr t
o chrBob ot clamengkearicnd HRIDT gt fakhem 2 to 25
cga{rBB?l %té Zga%ﬁ@@:‘@féﬁ&"ﬁawh 'ﬁ’@\lnk‘}’ o %@é@l%ohaéﬁbﬁ@s cycloalky!

rom car atons, cycl oal kyl groups havin
droaps BavingSrarariord aardon, atampl agf gipepshhaNing frpm)ﬁnt@ Tdgarbon

%tgg%rgpqqu)?g%glﬁs} Bﬁxl'rnil»lnlé%gz‘%kyg g?s CO@%) hé?r%ﬂn jﬁggztlrﬁecarbon atoms

ﬁHaQﬁtérbuélﬁﬁstMtéB WhittPH SORRrérat giovipeshdvang ent Boto 64 carbon
car bon at oms, fatt% acid %ﬁgups having from 2
P

asnmrfainn aaldo@r@uaﬁd?qymgy & P9 DcpaTPOm AIoTS arsl Babalsraving
??'Hnﬁ%fﬁcamﬁ’gf%? or use according to claim30 or

the one or

32. A method or use according to claim 30 or claim 31, wherein the one or
more non-polar hydrocarbyl group is selected from: alkyl groups having from 1
to 25 carbon atoms and alkeny! and alkynyl groups having from 2 to 25 carbon

atoms.

33. A method or use according to any one of claim 30 to 32, wherein the or a
non-polar hydrocarbyl group is an alkyl group having from 1 to 25 carbon

atoms.

34. A method or use according to any one of claim 30 to 33, wherein the or a
non-polar hydrocarbyl group is an alkenyl or alkynyl group having from 2 to 25

carbon atoms.
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nore non-pol ar hydrocarbyi group is selected from

ai kyl groups having from1l to 25 carbon atons and
waoadokgmgbe7and al kynyt groups having from 2 to 2 TGB19051050057

atonms. 33. A nethod or use according to any one of

claim30 to 32, wherein the gr a non-pol ar hydrocar byi

group is an alkyl group having from1 to 25 carbon

330 onty %’cﬁhoé\ JRbRAMY 96 aiﬁrepr%%%@fr@ Blairhg, whireimeviadn the sugar

claim wherein the or a non- poI ar hydrocar
p@ﬂwu@r derlmmvank anyinulgr dam\r@twyz; the avgrapavesies pgﬁptgsttt%t[on per

[ hod according to any
SEF%E &%ﬁﬂn fﬂ@iﬁa%g?gﬁ% when the sugar pol yner
derivative is an inulin derivative, the average degree
of substitution per saccharide unit is fraom

to, .
36.0. Aeethods srbibFing aiqteisi 3fFORIipe Jp &AM 6 Fafiprised by
cl.ai [ acting the protein
%”f%tggﬁ%ﬁlﬂrﬁg%ﬂg@rﬁlﬁ \%@t‘ﬁ@@j 8%{3”/\%&Enet hod according to
claim 36, characterised i n that the protein and inulin

S ol o i SR e o o
. ' . t hydr at
SRS S s g o

I on or 39. A net hod accord| ng
to any one of clains 36 to 38, wherein the protein is

A P i R
(fgs% ! ﬁelgyd#gﬂé“,%\%gopétﬁin%rﬂy%ﬁ‘hiﬂsaﬁﬁnmt hod

accor any one of clains” 36 to 39, wherein the
proteln |s in native confornmation. 42. A method

ngffg' ko g’gpﬁg{%%gchg%?Jé?ogﬁﬁaqﬁwé:pigbﬁoe&? ﬁerein the protein is
%gg@g?&g} agarn@t aeoRnsticHal ¢hahgs. 36 to 42, vvherel n the

40. A method according to any one of claims 36 to 39, wherein the protein is

a denatured protein.

41. A method according to any one of claims 36 to 39, wherein the protein is

in native conformation.

42. A method according to claim 41, wherein the protein is stabilised against

denaturation.

43. A method according to any one of claims 36 to 42, wherein the protein is

stabilised against aggregation.

44. A method according to any one of claims 36 to 43 wherein the protein is

protected against degradation.

45. A method of solubilising a protein, characterised by contacting the

protein with an inulin derivative.
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stabilised agai nst aggregation. 44. A method according
to any one of clains 36 to 43 wherein the protein is

wQoot/esbe@d agai nst degradation. 45. A nmet hod fCT/GB2005/050057

solubilising a protein, characterised by contacting

the protein with an inulin dgbivative.46. A net hod for
stabiiising protein in non-native configuration

conprising providing to an aqueous sol ution conprising
protein in non-native conformation, an inulin

4fer i Vatethodt foa stabiieing rriotein iBuTdn-oaiv cBfigyAtien comprising

SO .80 B SRR Lo R i BROREAedimaton
ARNHYesi0htilld ANa SONTENLEHIE Jufdientrtoiifhibabiretein folding.
conformation, an inulin derivative at a concentration

sufficient to nmaintain the protein in natlve

£ KRS A BRI B2 Sl s

;ﬂbb@hrﬂ_fﬁb ax aﬂﬁ@bas@dmmn cehpdsiag iproteire irapative confoonnatzon an
i sation. A net hod accor

to.a
bl sleriyativey ang cmrﬁraﬁwh%i ﬁeb% FRINGIN dhe o ﬂﬁ%te'“ in native
t th ff bout 0.1 t
SRR s the i ar concentrati on of pr °

times the nolar concentration of protein.
50 A nethod according to any one of clains 36 to 49,
wherein the inuiip derivative is .pr nt.at a .. .
Foncohmainpdacsprdni SBBL 6! GraRMER b s GopPHigngding the
é)f%'l?] ﬁtHI%tJB?%m@B r&&s‘?édétl@hoééﬁﬁirﬁﬁbr? %bbﬁétl@ﬁl & I£ophahsatlon
od accordi ng o any one of clains 36 to
rret hod accordl ng toclaim5 1, conprising a rret hod of

58" &) BORPASAE o Ring N3 A GBS LG Ly Wb2hE) Surerein the
@c’:«Hdefn‘tr‘éﬂthﬂ tﬁé ‘?rﬁl(lﬁl) derpdtivé 954 h@rmbﬂfram sbowt @itro about

53, wherein said protein purification step(s) is/are
$@0@ tmes the omlaheonnenitrgtion 98 Psaieilg of - di al ysi s,
diafittration, ultrafiltration and chromat ography. 55.
The use of an inuliri derivative to stabilise a

B0 ot eanmagRidatcording to any one of claims 36 to 49, wherein the inulin

derivative is present at a concentration of from about 0.002 mg/m! to 100 mg/ml.

51. A method of protein processing comprising a method according to any

one of claims 36 to 50.
52. A method according to claim 51, comprising a method of folding protein.

53. A method according to claim 51 or claim 52, comprising one or more

protein purification step(s).

54. A method according to claim 53, wherein said protein purification step(s)
isfare selected from the group consisting of: dialysis, diafiltration, ultrafilration

and chromatography.
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conformati onal change and/or degradation. 56. A use

according to claim5b5, to stabilise a protein in
woapoge67sol uti on. 57. A use accordi ng to cl aiRG@T3GB2NS/050057

claimb56, to stabilise a protein in dry form 58. A

nmet hod or use according to ag§{ one of clainms 36 to 57,

wherein the inulin derivativé‘has a degree of

| yrgrd sgid ops ofnfry bagitiva3iviko 180 ide® a5Ghréfeid against
ﬁ 1?)%-,Té p?éé‘% er%b%il1 f"?%“nf?;a%j%vagic\)l,b r#gr%t%?géegr ablq)y from 9
cevfrondilbnay ehangs angfoeflegeadayiofr om 15 to 40, further
preferably from20 to 30. 59. A nethod according to
any one of clainms 36 to 58, wherein the inulin

i valk¥ecks to/@hins 68, RYstaBRis@m profen iry aglisdudolution.
%n-p’%ﬁjg? C)t;drrdggg;\r byl group. 60. A nﬁgt@hod acgordi ng to

claimb59, wherein the inulin derivative is derivatised

ong or nore.type(s on-:.potar . '
S0 ook sgeAhiind R Bim Soaalf s o bR Brbte{ £ty form.
derivative”®), a branched aSkyl derivative(s), an
aromatic group(s), a polyol(s) and a fatt cid(s). 6 .
56. A AeTebedices PAGOIIHICH HY 2B ©Nef St plaims Bea éiﬁwh@fem the
wWher ein i ouki ' ' .St f I
PGS Gafhort g e GoRREP LA ARS8 EP TR it 5, Zto 250
& B%Yﬂmﬁbrgﬂeld@lﬂf mﬁogmﬁ tobEﬂE m:'re(rjpremahﬂy froom el Chiad 6Ox yet more
groups thereof may be substitut Wi roup or
@r@&rgblnyomdrﬁm"éx(f@@mﬁ%%a'i'ﬁfo toiqga@gl ected from
the group conprising al ky! groups, al kenyl groups,

al kynyl groups, haSoal kyl groups, cycloal kyl groups, o
89yl Armefmdaaccadmigkitl agy anescholdimstis o Bhembargin the inulin

nore than one (O NHR 1 roup_on the glucosy!
doiate e ASTRERARY it Op Bl RO RERES o ip e Fiieearpy group.
an integer of fromO to 4 ;Fis a fructosyl unit in

whi ch one or nore hydroxy! grougs t hereof may be S
80bst At meitiodi atcadipgodp olaingr 68pswigrefrorthal ulin  derivative is

égrrw%%sgg rﬁ‘g’ aj%eké}q %{%ﬂ@%ﬁéﬁ(ﬁfbﬁﬂ‘y{)él@%%@éf@%@#Broup selected from
the group consisting of a linear alkyl derivative(s), a branched alkyl
derivative(s), an aromatic group(s), a polyol(s) and a fatty acid(s).

81. A method according to any one of claims 36 to 60, wherein the inulin

derivative is a compound of formula (1):
G(O-CO-NH-RN,-[F(O-CO-NH-R?)], (1)

wherein:

G is a terminal glucosyl unit in which one or more hydroxyl groups
thereof may be substituted with a group or groups of formula (O-CO-NH-R'Y);

R! is selected from the group comprising alkyl groups, alkenyl groups,
alkynyl groups, haloalkyl groups, cycloalkyl groups, aryl groups and aralkyl
groups and, where there is more than one (O-CO-NH-R'Y group on the glucosy!
unit, each R' group may be the same or different;

a is an integer of from 0 {o 4;
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af kyny! groups, hal oal kyl groups, cycl oai kyl groups,

aryl groups and aral kyl groups and, where there is
womnF1ehein one (O CO-NH R 2) group on the frud@ygB2005/050057

unit, each R2 group nay be the sane or different; b is

an |nteger of fromO to 3 ang fromO to 4 for the

termnal fructosyl unit; 2an integer of from2 to

499 t
8’ ff frﬂ@ﬂo‘égpumf Ft T %B ﬁgf&rflﬁgofeohg%r%ﬁyl Fgg;mgﬁ fi?arg?f may be

fmsmk@d W(t?ﬁ@oNﬂcR 9rbur$m9f i@émlih?e QERNG-REE f er ent
rom ot.her u
t he e&a@%‘ B@Grﬁ sg%r é:% %‘ EQ 39@%' groups,

d‘niwgyﬁ gﬁ%hpémhéiobﬁ(yf GngJ&s Odya@auaysogro@as Arwsgiwqbs and aralkyl

ng to claim wherei n each ﬁz
greupehRad: whete theralisaoreihabens 4t tig-NH h%’ gr@@p 95 the fructosyl

rbon ons h
it aaen F FRuR Mlhe T pa ey HrRA 000 ot no-t o
cl ai rp & Anantegepionf@in OMeBeimi from Ortonbfe i tehminal fructosy!

groups R1 and R2 is an alkyl group having from1 to 25
Wil bon atons. 64. A nethod according to any one of

%Iza: it ésna'il rﬁ(’t@ggusof H‘Qr‘ﬁrg't@ 49@3:r81rer %f Horg 2oPdRD @1@9 2 to

or al roup V|ngfrom2to
fRrdRMAtEns. 3565igf.ézmtdnd@ taédording to claim6 1,

gy Enhan Tagnaoeio B Ko Ban Be Ui S, ShFificrfrom any
ShlY LB EPRRRY FIY-COMMERAL oA carbon atoms. 66. A
accor ngto any one of clains 6 1 to 65,

wher ehhe averagé aﬂegm@ﬁrsﬁbeﬁtuflm per glygasy! eh&ustosybpait is from

%1 group(s) is a hal oal kyl group having one or
fdo ‘ogen atons.67. A nethod according to any one
of clains 6 1 to 66, wherein in said conpound of

formula (H) one or nore of the Rl group(s) is a _, 2 .
83.cl oAl igthagt @gpording to claim 61, wherein each group R' and R® is

selected from alkyl groups having from 1 to 25 carbon atoms and alkenyl and

alkynyl groups having from 2 to 25 carbon atoms.

83. A method according to claim 61 or claim 62, wherein one or more of the

groups R' and R? is an alkyl group having from 1 to 25 carbon atoms.

64. A method according to any one of claims 61 to 63, wherein one or more
of groups R' and R? is an alkenyl or alkynyl group having from 2 to 25 carbon

atoms.

65. A method according to claim 61, wherein each alkyl group R'and R%is a
linear alkyl group having from 1 to 25 carbon atoms or a branched alkyl group

having from 3 to 25 carbon atoms.

66. A method according to any one of claims 61 to 65, wherein in said
compound of farmula (II) one or more of the R group(s) is a haloalkyl group

having one or more halogen atoms.
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68. A nethod according to any one of clains 6 1 to 67,
wherein in said conpound of forrmula (li) one or nore

WQof0os/s0d®1L group(s) is an aryl group. 69. A nERATOGEB2005/050057

according to any one of clains 6 1 to 68, wherein in
sai d conpound of formula (I!)_one or nore of the Rl
group(s) is an araikyl groupﬁ’?O. A nmet hod according
to any one of clainms 6 1 to 69, wherein the average
degree of substitution per glucosy! or fructosyl unit

67 frAmethed tocdrdbg ® hnylonetdfodabne dldtm@a ovbergin in said
one of clajns

6 to 70, wherejn tihe compound of
qeamRHS 1 pruiax(h g i splec e RoBRER Gy Flalky aroup.
branched i nulin Nai kyl urethane. 72. A nmethod according
to any one of claims 6 1 to 7 1, wherein the _conpound i
BH. f ok mobthogdl potarding bxtasy onenft plaings diip te divsi wheidy in said

o i85 Oear ufh 008 BrtRPTRr g AL frele(s) s an arvl group.

oct adecyl carbamat . es. 73. A nethod according to any
one of clains 58 to 60, wherein the inulin derivative, .
6% | niiteetteRL accaulingatordyoanefofs elalins i&h Ay &8, prbersit in said

Giraeanng o olmDi (obe AR GhbIE ot A ety Sty
nmet hod according to claim 74, characterised in that

the protein and gl ucoside hydrocarby! derjvative are

ot abtreethon apeEding (@ ENyLaTEnoT S8IM\ GBI WRRTB g Average
o clai . risi : : b

B TR DRGSR Ve i 60245150 b

i yophilisation.77. A method according to any one of

claims 74 to 76, wherein the protein is s il Lsed .
&bai ndt Mashedr ARATOREl t%r@i’gé?”e?@? &aﬁ‘éﬁ hé)ﬁqgczgr d’?’t_?ﬁ{e'” the
| Q) . S « _
B B T 4 o R R S ot - N
alkylkethame 74 to 77, wherein the protein is in native

conformation. 80. A nethod according to claim 79,
wherein the protein is stabilised agai nst

72. A method according to any one of claims 61 to 71, wherein the
compound of formula (I) is selected from the group consisting of inulin N-n-
octyl-carbamates,  inulin  N-n-dodecylcarbamates  and inulin -~ N-n-

octadecylcarbamates.

73. A method according to any one of claims 58 to 60, wherein the inulin

derivative is Inutec®SP1.

74. A method of stabilising a protein according to claim 1, characterised by

contacting the protein with a glucoside hydrocarbyl derivative.

75. A method according o claim 74, characterised in that the protein and

glucoside hydrocarbyl derivative are contacted in aqueous solution.

76. A method according to claim 75, further comprising drying the solution by

desiccation, dehydration, evaporation or lyophilisation.
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denaturation. 8 1. A nmethod according to any one of

clains 74 to 80, wherein the protein is stabilised
woaas/nsbe7aggr egati on. 82. A method accordi ng tRETAGR20051650057

of clains 74 to 80, wherein the protein is protected

agai nst degradation. 83. A nﬁ hod of solubilising a

protein, characterised by cofitacting the protein with

a gl ucosi de hydrocarby! derivative. 84. A nethod for

stabilising protein in non-native configuration o

7GONPIA Eigtigod novdrdirmptot amaonagiieirss Sdi ot 16 whssair hei prgtein is

protein in non-?ative %inﬁornation, an gi ucosi de

SRRiiRBAE NS HENQRRHARAPNANG D ncent rat i on suffi ci ent

to inhibit protein folding. 85 A nethod for

stabilising protein in native conformation conprising . .

7% oviAlimeghoo aacoraingtouanis ohatof elaime mdr iosT hgvirretreihg pratein is

nati ve confor.mati on, an gl ucosi de hydrocar byl

Qj@?ri"\‘/tblfercﬁ%rog?'”a concentration sufficient to maintain

the protein in native conformation.86. A nethod

according to claim84 or claim85, further conp[iijng .

70 yi nly metbod acaviding tchary epe &if edmBy 4desi & uMiersh the protein is

.dehydratipn, evaporation or Syophilisation. 87. A

‘HéF%Bﬁcgeggﬁﬁﬁﬂa'to any one of clains 74 to 86,

wherein the concentration of the gl ucosi de hydrocarbyi

derivative is in the range of from agout Ogl.tci ?oué :
8000 A imetbod wecaisiing teelada S ahespindne Hreed I5.s ggl ised against

ﬁt hlord i%ﬁcordi ng to any one of clainms 74 to 8.7,
léiaﬁ he inulin derivative is present at a

concentration of fromabout 0.002 ng/m to 100 ng/m.

89. A nethod of protein processin rising a.ngthod. . .
&bcordimethed agryraing i RNY IOQF"‘rPif Gﬁ%gfo‘gg’. é@d“’ ﬁ%e%nﬁ]?oarotem 1S
' ' conprising a nethod of folding

%?%@é?%agﬁﬁ‘%‘ géﬁﬂﬁg?ﬁ%& according to claim89 or claim
90, conprising one or nore protein purification
gé.er (fi)rhethod according to any one of claims 74 to 80, wherein the protein is

protected against degradation.

83. A method of solubilising a protein, characterised by contacting the

protein with a glucoside hydrocarbyl derivative.

84. A method for stabilising protein in non-native configuration comprising
providing to an aqueous solution comprising protein in non-native conformation,
an glucoside hydrocarbyl derivative at a concentration sufficient to inhibit protein

folding.

85. A method for stabilising protein in native conformation comprising
providing to an aqueous solution comprising protein in native conformation, an
glucoside hydrocarbyl derivative at a concentration sufficient to maintain the

protein in native conformation.
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92. A nethod according to claim9 1, wherein said
protein purification step(s) is/are selected fromthe
wagpesip3eensi sting of: dialysis, diafiltrati on,PCT/GB2005/050057
ultrafiltration and chronmat ography. 93. The use of a
gl ucosi de hydrocarbyi derivative to stabilise a
protei n agai nst conf or mat i on&P change and/ or
gr | I Behi I mp@sing drying the
bt el aBdorafhetORIZREA Er BRI, ratfy Sombriing dving
sahtncdthog obtainédbindesicoatioh aiehydatiare eyapeiatioserdyophilisation.
protein in dry form 96. A nethod or use according to
any one of clainms 74 to 95, wherein the glucoside
dr | lcYAding © apfegbeeisimsPqlay ner 86 atwtmnein the
iﬁ f?gﬁ&a éﬁf%@k?%h@%thgﬁwooggo or 3 to 100,
qnebairativry of rtben guceside, hyoeearpylederivaive isriBntheorange of from

0, .yef nore preferably fro : :
%?%’!‘ér {atﬂ 9@%@?3‘”9%5 . Wﬁgrk%ﬁé? Rfi%ﬂ%d: éﬁé@?‘%ﬁ to any
one of clainms 74 to 96, wherein the glucoside

hydr ocar byl derivative is derivatised_by on

8/pe (& melhoroacqsstiag yanpeaeLgh Cgita 4 57 ANRsieBghe inulin
dibrotarogietatt A AE0fee R i ABgHE0T0Bang/m!t0 100 ma/mi.
type(s) of non-polar hydrocarbyi group selected from

8% c oA hedob Il REPPFe SIS SORATANG A5 S HL gy ing o any
(;rﬁ%ﬁ} %atrﬁs gg t(g%%bon atons, hal oal kyl groups having

arbon atons, cycl oal kyl groups havi ng
from3 to 9 carbon atons, aryl groups having from®6 to

14 carbon atons, aral kyj.groups canprising alk . ;

% oupd MEUPAGOCPEIG 19 By B0, FaBRNSNgR it Stjoiging protein.
substituted with 1 or nore aryl groups having from6

to 14 carbon atons, fatty acid groups having from?2 to

@%. capbmetiaidascemihgotd wilim BAvirneaim &%, ComprsnNg SNBopr more

at ons. 9% A et h?% according to any one of clains 74
pteig REERNION 8180 Yr a sugar pol yner derivative is a

gl ucosi de hydrocarbyl derivative of forrmula (li):
[GOCONHR 1aln (1) _ ) X o

92. A method according to claim 91, wherein said protein purification step(s)
is/are selected from the group consisting of: dialysis, diafiltration, ultrafiltration

and chromatography.

63. The use of a glucoside hydrocarbyl derivative to stabilise a protein

against conformational change and/or degradation.

94. A use according to claim 90, to stabilise a protein in aqueous solution.
95. A use according fo claim 93 or claim 94, to stabilise a protein in dry form.
096. A method or use according to any one of claims 74 to 95, wherein the
glucoside hydrocarbyl derivative has a degree of polymerisation of from about 3

to 500, 3 to 250 or 3 to 100, preferably from 3 to 50, more preferably from 10to
50, yet more preferably from 15 to 40, further preferably from 20 to 30.
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wherein: Gis a glucosyl unit in which one or nore
hydr oxyl groups thereof nmay be substituted with a

waogos/p3e¢7 groups of formula (OG- CONHR 1) ; RIPATEGB2005/050057

hydr ocar byl group sel ected fromthe group consisting

of al kyl groups, al kenyl groH al kynyl groups,

hal oal kyl groups, cycl oal kyl Eroups aryl groups and

aral kyi groups and, where there is nore than one
(O-CONHR 1) group on each giucosyl unit, each

gy ouph neethde atberdérme any dig bEcleims 74 tpsgfanvhaw@gtéﬁ glgcoside

fromO to 4 for te | uco

B SaTv e i daTaRsef S e At orggvbR(s] bPingh-potar
on-term nal glucosyl unit; nis an

lﬁ’n?ée(géggﬁgqjmy?om 3 to 499 grefergbl y of froImSS to 249,

3to 99, 3to 49, 91to 49, 14 to 39, 19 to 29, or 19

fi,. f )
Do Ao nahoEe PERR e i ST RIS ther gfiREGEE hltfrocarby
derfPaffie M‘H&eﬁé@edaﬂdoh@%raﬁ@lfaa’g'pe(@gffe&)mﬂolar hydrocarbyl group

substitution per glucosyl unit is fromO0.01 to

sebected fiasm liorl gse\o £ERHIGHRD OF |k YhwouPshay BaH oM E?ﬁ 4o carbon

%PE@ gﬁ?ﬁgg[) ah R SdubsHRRIRY B 2 ¢ &g@ggn'%g@gnhaloalkyl

droaps havmgdroreat hﬂBSaiaDhim atmh’ia ctychmﬂh,é@mlhm ha\ahg;ﬂrom 3t09
gr oup haV| ng from3 to 25 carb

carbon cﬁta@St 8N FPHP YL 1] ﬁgms?%n AtomS., GF4IA Groups
c‘?q‘?ﬁig ! guéﬂf dgéeli’at ?rof:ﬁn? t@?5 'Hé"rt?orRétcﬁﬁ@WPnd[*ﬁa @Msubstituted

roma l[1near al kenyl group
voigly i1negr mbmﬂfltgooum bawbgrircmm@m@ thdatbor aleoise datbhapid groups

'ﬁ%ﬂ?ﬂ%} 3@ % tQ) 3 E%]% %fsjlé(%??s Rogsnggﬁ%ﬂ’lt% 25’tarbon

fl€in in said corrpound of formula (H) one or nore Rl
group is an al kynyi group selected froma linear
al kynyi group having from2 to 25 carbon atons and a

% ?BC ?'g@tgp}ai_a%cgir [r?gn% aﬁ{/ QHR oI?%Yaiir% 'ﬂ 58 WhRréi the or a sugar

polymer derivative is a glucoside hydrocarbyl derivative of formula ([f):
[G(O-CO-NH-R":]n (1)

wherein:

G is a glucosyl unit in which one or more hydroxyl groups thereof may be
substituted with a group or groups of formula (O-CO-NH-R";

R' is a hydrocarbyl group selected from the group consisting of alkyl
groups, alkenyl groups, alkynyl groups, haloalkyl groups, cycloalkyl groups, aryl
groups and aralkyl groups and, where there is more than one (O~CO-NH-R1)
group on each glucosyl unit, each R group may be the same or different;

a is an integer of from 0 to 4 for a ferminal glucosyl unit, 0 to 3 for a non-
branched, non-terminal glucosyl unit and 0 fo 2 for a branched, non-terminal
glucosyl unit;

n is an integer of from 3 to 499 preferably of from 3 to 249, 3 to 99, 3 to
49 9to 49, 14 to 39, 18 to 29, or 19 to 24,
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103. A nethod according to any one of claims 99 tol02,
wherein in said conpound of forrmula (11) one or nore

wQofoos/s0d®1L group(s) is a haioal kyl group havi rEToGB200$/050057

nore hal ogen atoms. 104. A nethod according to any one
of clainms 99 to 103, wherein hn sai d conmpound of
formula (Il1) one or nore of fhe R1 group(s) is a

cyCI %aéclﬁylﬁnéﬂé%ﬁnuihoé(o@mﬂqﬂ@”)éﬁfagmb fige bamany difierent from

of clalns wher ein j,n sai conmpound of
efnyrcrtbéau;(n[\&)fMmutaﬁﬁ@f(é()dﬂl‘ftﬁﬁéammbr oup(s) is an aryl

0 4B 08iac EMRSSREORI B PR NS AR OIR B20

or nore of the RL group(s) is an aral kyi group.107. A
nmet hod according to any one of clains 99 to 106,
e éh method apdordmmf@lm@lﬂbﬂgf‘@hﬂiﬁf% in saisl compouperidgenula (I

T 0% B8 Il s ph AL Elo i 4HEREl 1 & et BT Bl having
Sint P16l 08, catbieh atdms aind @@mww ciiaif (H[k\_;lillgﬁl()l@ hpving fiom 3 to

pol ydi sperse linear o r branched gl ucosi de

Mhoarbeo&tOYS. ur et hane. 109. A met hod according to

cl ai m 108, wherein said conmpounds of fornula (Il) is a

hydr ocar byi urethane of a starch hydroiysate. 110. A

10t hoal neethed dicegrding ¢d alaim MMor eiain &0, whereioripsaiticenpound

for mul | de hyd
Qf%%ﬁngggd(g%ton@:rgﬂéogﬁ ﬁ?ﬁﬁ@ﬁds{qﬁ@ ﬂgrpgﬁré@ %?rmal:near

és;%ar /| IQ?’ES% ?‘Ja@:nggr%ﬁw% rt(g ?En%a?bén Hte9SHd HNHrhndfedBchain alkenyl

. r ol the starch hydroiysate
Qmupl‘t@v_mgﬁamr:bthZEqammi aoms(D. E.) ranging from1l to
47, Rl is a hydrocarbyi group as defined above, and b
represents the nunber of hydrocarbyi carbamate groups

QA%Qﬁiﬂd HEd:drdiﬁ@htcP%n?Umrof'tﬁalﬁmnﬂowapwa@E@d in said
ast he degree of substitu |oné e. the avera

ﬂrmnbemn@fof ligunale afihyines ab srareudnigsoyre s gnudlbpy! QJ"ﬁPP selected
#om a (la"mear alkynyl group having from 2 to 25 carbon atoms and a branched

chain alkenyl group having from 3 to 25 carbon atoms.

103. A method according to any one of claims 99 to102, wherein in said
compound of formula (II) one or more of the R' group(s) is a haloalkyl group

having one or more halogen atoms.

104. A method according to any one of claims 99 to 103, wherein in said

compound of formula {Il) one or more of the R group(s) is a cycloalkyl group.

105. A method according to any one of claims 99 to 104, wherein in said

compound of formula (11) one or more of the R group(s) is an aryl group.

106. A method according to any one of claims 99 to 105, wherein in said

compound of formula (Il) one or more of the R group(s) is an aralkyl group.
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gl ucosi de hydrocarbyi urethane of fornmula (Ha), with

said DS value ranging fromO0.01 to 2.0. 111. A nethod
WOo9etDerg to claim 110, wherein in said conpaamiGBI005/050057

formula (I11) one or nore RL group is an al kyl group

sel ected froma linear alky! ,group having from1 to 25

carbon atons and a branched ggain al kyl group havi ng

1fd7°mA'3 ﬁ%h%d% ?f?t 8. .onkl3f chiret 89do am@r\dh@@m n said

or c erein in said conpound of
dompndrmi ¢ fb}muwe([k) ﬁhermmagq dggmepof suhsituionepsn glgq;qﬁyb unit is
seliféighﬁ m a |inear al kenyl group having from2 to
ons and a branched chai n al kenyl group
having from3 to 25 carbon atons. 113. A nethod
according to any one of clains 110 to 112, wherei

‘é}:& d A:dnpthmid agEoMgImiP a1y iONCo AE Qﬂ@'mﬁng@ o B ou‘ﬁh?%i” said

r o c I g ; .
Ronfuid BoPng 88’ Soo B dRfde AR T bl R godpeieRside N
Wdﬁ@é@,{ﬂb Qirethargavi ng from 3 to 25 car bon atons. 114. A
net hod accordl ng to any one of clains 110 to 113,

wherein in said conmpound of forrmula (li) one or nore

i RS 8008 ikt B 0

according to any one
igfa Wcﬁbﬁ@rb?ﬂ@retlmﬁbléf a wteectehpdiolyssdé.d conpound of
formula (I11) one or nore of said RL group(s) is a
cycl oal kyl group. 116. A nethod according to any one

f‘TO cl ﬂ'rﬂ%ﬁhgagioaéc%r&ﬁé to"&ﬁﬁ'@’! @9 ' \F\lvhél%lr‘iJI tlﬁ@&'@ﬁiﬂ)@@nafo’f formula (In

one or - nore of gr oup %IS an aryl
igraogipcodid@ hymmmauemamejcwgpoae@nf/umtfeo formuig de):
110 to 116, wherein in said conpound of formula (il)
one or rmre of the RL group(s) is an aral kyl group.

R B ol & Corpound of formula (11) the DS
whersnis from0.02 to 1.0. 119. A kit for performng a
POl Qriise RRSRALAR 5P a2 Bhrdl hyRfoiGb b holedile, L starch
hydrolysate having a Dextrose Equivalent (D. E.) ranging from 1 to 47,

R' is a hydrocarbyl group as defined above, and

b represents the number of hydrocarbyl carbamate groups per glucosyl unit,
which number is commonly expressed as the degree of substitution (DS), i.e.
the average number of hydrocarbyl substituents per giucosyl unit of the
glucoside hydrocarbyl urethane of formula (lia}, with said DS value ranging from
0.01 10 2.0.

111. A method according to claim 110, wherein in said compound of formula
(i) one or more R group is an alkyl group selected from a linear alkyl group
having from 1 to 25 carbon atoms and a branched chain alkyl group having from

3 to 25 carbon atoms.

112. A method according to claim 110 or claim 111, wherein in said

compound of formula (il} one or more R' group is an alkenyl group selected
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120. A kit according to claim 119, conprising a one or
nore inulin derivative(s) of fornmula (1) and/or one or
womn#1gbarcosi de hydrocar byl derivative(s) of fRITHGB205/050057
(I'1). 121. A conposition conprising a protein and an

inulin derivative of formula §I):G(OCONH—R
Da-[F(O-CONHR2)b]n (1) whéfein: Gis a terninal

OfyearUlkdny h HRVRREreh Ieh ©5hastbe \iomsamba branched
ft ngr%e@?eagab%k%ry@%@itﬁt gdrvvith a group or groups of

dhaimalkanyl@radp NeiviRgfyom 3R 25 carbonratpgist or br anched
chai n saturated or unsaturated hydrocarbyl group
having from1 to 25 carbon atonms and, where there is

12 € A hadtneleadcBrding Mo+ dhyl bnarsfuglaipms tHO @i Ut@swherein in said
unit, each Rl group may be the sane or different; a is
compaounegef famula i) onecoramore iR argupuis: 88 \AlkY @reyp selected

whi ch.. h | h |
AL BE8 oSG A5 215595 AP0 2 ranched
dHirCNHyIRyrdlip ;hallihg fBord Sto 26 ghtbooratorrsnched chain

saturated or unsaturated hydrocarbyl group having from
1 to 25 carbon atons and, where there is nore than one

{0} B0 I USRI V0 21 By s

dorapaihd of foranda f(lpone dromérd of thérR't gromip(ell isfa hetasdipn group
unit; nis an intleger of from2 to 499 preferably of

liaving one o page halegerodloms.1 o 49, 9 to 49, 14 to 39, 19

to 29, or 19 to 24, each unit of formula

F(O-CONHR2)b may be the sane or different fromany )
ptherAunethoof adardinigatoraay 00eNsi-e2)rbs 1dfdta Ad4avwbesgje in said

gcsggg 1 fgf %)%?1?1!9‘ éﬁgn%norpr%regclnfu LGSR g?c'r)u;l.;('rsﬁJ Y %%Ioglﬂbfgroup.

116. A method according to any one of claims 110 to 115, wherein in said

compound of formula (If) one or more of the R' group(s) is an ary! group.

117. A method according to any one of claims 110 to 118, wherein in said

compound of formula (!I) one or more of the R' group(s) is an aralkyl group.

118. A method according to any one of claims 110 to 117, wherein in said

compound of formula (Il) the DS value is from 0.02 to 1.0.

119. A kit for performing a method or use according to any one of claims 1 to
118.

120. A kit according to claim 119, comprising a one or more inulin
derivative(s) of formula (I) and/or one or more glucoside hydrocarby}

derivative(s) of formula (H).

121. A composition comprising a protein and an inufin derivative of formula (f):
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122. A conposition according to claim 121 , wherein

the conpound of forrmula (1) is a polydisperse |linear
woo00s1a3gdvt | y branched i nulin N-al kyl uret hane. PXA3GBA05/050057

conmposition according to claim 121 or claim 122,

wherei n the conmpound of forn‘sha (1) is selected from
the group consisting of inul N-noctyl - carbamat es,

CR@'CG‘— g QU#TGW;QG{QH@@Q‘;S angh i nuiin

oct adecyi car bamat es A conposition conprising a
protein, and a gl ucoside hydrocarbyi derivative of
formula (I1): [OCON+R1)alp (il) wherein: Gis a
VRIEBSY! unit in which one or nore hydroxy! groups

ther E@fis”ﬁytehﬂirﬁiﬂybd:ds% achitmirt wtclgrangp oormgreotnysradyl groups
formula (O CO NH

R1 hyd b
toresiraay ve Sabaatogh Wit 3BAUD SF B RS CPRUY IO LR NH-R )
al ke {
oyt ok iR P daYind SHEE: sORHABl i rRERAR0 fygrocaroy
Eehaﬁlh@}' foins1 f®LE daktson a‘m:eni @‘]@G\Ihlb‘l:d:ih]?)'e g;r mope dran one (O-

eac cosyl unit, each Rl rou
@Dfmbirfér)t gfoalp| an dhei bR B, tqsoupfrafay y e the same or

‘%ﬁ%‘[&” glucosyl unit, 0 to 3 for a nonbr anched,
rm nal gl ucosyl unit and 0 to 2 for a br anched,
non- t gigam altegéusfdsyrh Ouoi4;; n is an integer of from 3

6%t o Be A Tucte vt wﬁw&%é B Fiae 1o ipus e s may be
%&k‘ﬂlhéd 9&@&9&% %TbﬁPg%Yfé}ﬁwdlé‘g)ﬂé‘Oﬂ\leR i ff er ent

rom any ot ormul a CONHR1a;
t he aR%uagestwegmte@ fanshed tahain B@Wr@i@ﬂ Ql tmﬁtyrat%ﬁw m/drocarbyl

I S@g];g?a@ér?% [y gétangzaiégrn a@ég gﬁﬂs hg@%ﬁ%& % Hdrg 17 one (O-
ﬁ@“ﬂﬁm?)abrdl{jpe% thBefriigbyinusier éasi Rfegreupginagase diee same or

ydr ocar’byi rivative is in the range of from about
@ifférard; about 1000 tinmes the nolar concentration of

prot ei) s an integer of from 0 to 3 and from O to 4 for the terminal fructosyl
unit;

n is an integer of from 2 to 499 preferably of from 2 to 249, 210 89, 2 to
49, 910 49, 14 to 39, 19 t0 29, or 19 1o 24,
each unit of formula F(O-CO-NH-R?), may be the same or different from any
other unit of formula F(O-CO-NH-R?),; and

the average degree of substitution per glucosyl or fructosyl unit is from
0.01 10 3.0.

122. A composition according to claim 121, wherein the compound of formula

(1) is a polydisperse linear or slightly branched inulin N-alkylurethane.

123. A composition according to claim 121 or claim 122, wherein the
compound of formula (I} is selected from the group consisting of inulin N-n-
octyl-carbamates,  inulin  N-n-dodecylcarbamates  and inuiin~ N-n-

octadecylcarbamates.
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126. A conposition according to any one of clainms 120
to 125 which is an aqueous solution. 127. A

waewnpusies on according to any one of clains 12CTWGEBABF050057
indry form 128. A conposition according to any one
of clainms 120 to 127, which i5§ a pharmaceuti cal
conposi tion.

124. A composition comprising a protein, and a glucoside hydrocarbyl

derivative of formula ([1):
[G(O-CO-NH-R"]n (i)

wherein:

G is a glucosyl unit in which one or more hydroxyl groups thereof may be
substituted with a group or groups of formula (O-CO-NH-R';

R' is a hydrocarbyl group selected from the group consisting of alkyl
groups, alkenyl groups, alkynyl groups, haloalky} groups, cycloalkyl groups, aryl
groups and aralkyl groups and, where there is more than one (O-CO-NH-R"
group on each glucosyl unit, each R group may be the same or different;

a is an integer of from 0 to 4 for a terminal glucosyl unit, 0 to 3 for a non-
branched, non-terminal glucosyl unit and 0 to 2 for a branched, non-terminal
glucosyl unit;

n is an integer of from 3 to 499 preferably of from 3 to 249, 3 to 99, 3to
49, 910 49, 14 to 39, 18 to 29, or 19 o 24,

each unit of formula G(O-CO-NH-R"), may be the same or different from
any other unit of formula G(O-CO-NH-R'),; and

the average degree of substitution per glucosy! unit is from 0.01 o 2.0.

125. A composition according any one of claims 120 to 124, wherein the
molar concentration of the inulin derivative or glucoside hydrocarbyl derivative is
in the range of from about 0.1 to about 1000 times the molar concentration of

protein.

126. A composition according to any one of claims 120 to 125 which is an

aqueous solution.
127. A composition according to any one of claims 120 to 125 in dry form.

128. A composition according to any one of claims 120 to 127, which is a

pharmaceutical composition.



