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WO 2004/ 039417 PCT/ EP2003/012191 1 Drying Process The
present invention relates to the preservation of
whr@kosi4eal and ot her labile sanples, to suchPCT/EP2003/012191

preserved sanples and to a novel process for

preserving such 5 sanples. The novel process conprises
addi ng a sanpl e including an active agent and a
stabilising agent to a container, subjecting the

sanpl e to such tenperaléure ag &essure conditions to
cause sol vent | oss by V¥ &EPEESSwi t hout freezing the
sanpl e or bubbl i ng to forma foam Subsequent ly,

TR i B BSRDAT Gl B NER ot ERE S ¥ e

sduhsits, wéuca@ireseﬁveﬂ@ Fl%d aBdeb alﬁbvtehprobmsfemesdmngsmml e
dries to form a highly, viscous I|i qU| d. Further
sasaRles. ddig npyelprecesysQuRifes pdijame panPla ircleding A Aqtivgrgent and
d
» BBESE R etho S 15nBLRE SiFioOing e BERR TS 1Rk Re oft
p&sme Coridixisnstte Bahsb lhelvsiitdbisl byt grapordtidihwithditdreshialsfthd saiveple

of bil e sanp 15 particul arly bi o] ogical | es.
orrbublipg %&W} uh»ﬁsgu gm?@dﬂ%‘?&@aﬁ rossure
i e e ey
thelpeeqematmn yardplyidnigs whiase a h‘nghiy vmhousﬁelmm&‘mrthmspmmda@ by the

.mation framice unde duced pressure
PRSNGSR SR qOmROPBLSPret e by B° PRgPRbY Thafiegent fnvention
aﬁ@h&%akﬁcuﬁﬁ'p‘r&‘éﬁ%d%cén@&ﬁﬂ&iﬁfoﬁs dryi ng phase when the

pressure and 20 tenperature are changed and water is
evaporated fromthe solid "cake'. The resulting

YRR A R TR BT B BB B LSRR ©

pRtiegIaE$ bictodied Ghhiyles. epe@@iﬁgnaa@ ﬂmhe@;afeelb acdohg»ﬁrsaéaeusmg the
limting step in a_ _production process. reeze

pecyssed feare @nymg in avduch psalwiéon ¢fgbe yibsigaee isimadedind the sample
P Dluihd the PP BBk pe, RATHE o il iE Ry |

subl@hitioh Gt ideamder roduced tpraskiirg conditiongs dodex foreezealdy’ yd ng
process (Pikal é)él 94) ACS Syn'p03| um 567: 120- 133).
fcwawgi Fhig gsusugily 0&@6@&&@@&1 dapyedrying|phagg ghephe pagssure and

n%aggnlte uaTrrT? %‘é@@cgé{ﬂit%&‘ eggﬂ)trﬁéd Blonfthe §HIP thiéCPhe resulting

lyophilised sample has improved stability compared to a liquid formulation. However,

the freeze drying process is lengthy, expensive and can be the rate limiting step in a

production process.

Freeze drying can also lead to the loss of activity or antigenicity of some active
agents. For certain biological materials such as live virus, there can be significant loss
of activity during the freeze drying process (Pikal (1994) ACS Symposium 567: 120-
133). Many freeze dried substances are still unstable at ambient temperature
(Carpenter et al (1994) ACS Symposium 567; 134-147).

Damage caused by the process of freezing may be circumvented to some degree by

the use of stabilising agents such as polyols. Further improvements on the process of
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Danmage caused by the process of freezing may be
circunvented to sone degree by the use of stabilising
wag®amnsv4such as pol yols. Further inprovenents POT/EP®03/012191

process of WD 2004/039417 PCT/ EP2003/012191 2
| yophi l i sati on have al so been nade by avoi di ng
freezing the sanple during the process and renovi ng
wat er by boiling (W96/ 40077, U86306345) This nmet hod

Ives reparing a mxture_ of a formn
ilsation Hae s bpepede @bmﬂpg ﬁies%ag sagp %ﬁl{% it "
pﬁ)@ggglaﬁd tOnbEnPHaRSe B\tf SdilinB(RROIGLH(YY; DYkK063abY amtis hEMBY

he mxture 5°to ain a syrup, exposing the syrup to
1narob4eep@pamgmm1xmmm°raaglaasen@ukffomuegm matapiat Bussnitable solvent

boj th d i i dual | vent . .
topgRb HEh e s PP e yedy Cyporitnk Btk Rient RumiR pixture
toddb\félﬁg sgﬁ@h&tﬁgﬁg th {EL PRI dVepeNRE SEFFCRAL to cause
b reserved to stresses due to the

b¢1bngraf the rsyalmnﬂ LeBoeving r@tduahmvm Methpégsimiler toﬁblslm%gbe

ial. l ere | e ,stbst ances ar
rhELp PRI B e e SRt Ve BRpe T i o ve
pRsé&ved io&ﬁreé@b Baslionns felatkeobn E@@bmﬂ?@f bifbbles Adring khe ‘boﬂlng
whi ch the process_invol ves arti rempvi ng the

stagg: &quceﬁﬂrwlrnﬁra lapjlg é@zﬁéanppwre t%h?jplfe&m/% thig my@,réfmlmg aloss

@viyrup to vacuumto cause it to "boil' and further
rying at tenperatures substantially |ower 15 than 100
C. This nethod still suffers from sone of the problens

Acfimdammuethod maaﬂescﬁbedaizﬁJ 85,766 620, Whehichttbe prooesgsvalses

d t . les.wi.ll . d
pifally o bF afee S dFerringp oA it RHE: Epistioe tieretp
tosxth%htﬁmfi@ adsBlitSto“B&H Hinkl Purtlehr Hfrﬁﬁ@ Bl e ?Bﬂéﬁ@és JuBSEhidly lower

fferent anount of activity ‘during i ng

than aoess. THih mthdd&txlﬂssuﬂbrsaﬁdmsmcbf th@msolﬂeram off caivetiiionah
batc Hglose IS %gggi F s f avour ed f or
fipgzs- m& PRy HPesse i g inalBEsTipeeiyersramnly yill

dﬂﬁaﬁ ld[ﬂ’férélﬂ raﬂe@& Oﬂendﬁ%rbnrtﬁéwﬁéé?@or%}gthe QRe1t xd ﬂ“'us leads to

gl ass-form ng sacCharide that was initially found _
difisrdnt sasplot loaslag dwﬁfetrhnttampupt ef/astivity duofg thesiryiogprapass. This

sone, pl ant nimls. Trehal ose is
leaélsg%?ﬁela?lﬁo% 036’&?5%‘5“51&?2‘?%? tion of a wide 25 variety
of substances including proteins, viruses and
foodstuffs during desiccation and subsequent storage

Teshelosgistpenclyalahatds faeurad faslitststabalisng prgneres dichalose s a
nét[u%ﬂ?rlo%ﬁﬂné HaE" %‘ﬁur'éc?ucmg and non-toxic, glass-forming disaccharide
that was initially found to be associated with the prevention of desiccation damage in
some plants and animals. Trehalose is useful in preventing denaturation of a wide
variety of substances including proteins, viruses and foodstuffs during desiccation and
subsequent storage partly because it has a relatively high glass transition temperature
(ca 120 °C in the anhydrous state) (US4891319; US5149653; US5026566). Trehalose
also stabilises enzymes (Argall and Smith (1993) Biochem. Mol. Biol. Int. 30; 491).
Trehalose and a wide variety of stabilising polyols have also been found to be useful
in improving the preservation of freeze-dried samples, especially in cases where the
sample is prone to loss of activity during the freeze-drying process. Other sugars

useful in lyophilisation techniques include sucrose and lactose.
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(ca 120 Cin the anhydrous state) (US4891319;
US5149653; US5026566). Trehal ose also stabilises

wepayoes1{ Argal | and Snmith (1993) Bi ochem Mol PCBEP003/012191

Int. 30; 491). Trehal ose and a w de variety of
stabilising polyols have al so been found to be useful
30 in inproving the preservagion of freeze-dried

sanpl es, especially in cases where the sanple is

prone to |l oss of activity during the freeze-drying
process. Other sugars useful in Iyophilisation

The phosbgiufsentios reléRs e BERovsddnétied 65Fresding Q0 ALEEOLELAL,
PCT/ EP2003/ 012191 3 The present invention relates to
particiisgly al/dg apietaregnis lahilesad prong tatpessof peiwitygleping 2 more

cffepliGih A Vite plocksty TAEbloYEs TafBlislTht B0 G BARARENP
ppssavetien sahide py disecsls'in;gtmgfeing'_ﬁxg ahlfmtisé ;ﬁb&t ofa igj_llﬁ[lﬁi’ dfmg
B S0 S S A BB
cOMRHGE thGhe PRBYVARE! s\éﬁfgl(? oSRBlvent @Siﬂ}réggra{igmrt npk'g%

and pressure’ condition at the pr atron sa
simople disezin we hobiingdy fpor afdaoy andwdnoning $dieent satithe

f . bybbl | to.forma foam.and renovin
p?(%%‘%’éﬁ?r}giﬁ%{gl? H’E‘?fegor}gﬁx%ggf Y‘S?P@jw}dz dries ;”o fg orm a
hi ghly viscous liquid. 10 The process is very gentle

d d h [ i f [ e
TRBPraeRG s Ay SFEEE ot €95516 SHRPSR AGEL TR SRswLio Hecbibe or boiling

AR OTRMBEEIRE Advahl8848 HEYbdierithal 8880 WYihpdnd rc%lg&é S
whi ch woul d sublect the sanple to one or both o hese

teghpigyesewhic subgect thetsampledgeont ot bothef fhress sirasees. Wehere the

i the use of .the.method of the.inveption |.eads
oy b BE R B LIRS R e ot iVentiSF s o
irftRdas @R citibY of AdtivatyGRAB/dp entiBAHCUhi ¥an bEARASIEL &Y | NT

the dried active agent in solvent, preferably water or
regAngiuing the deed aetiverpgentria solverfuptefryatly svatastor e aquagns

ey 1 G adar S for .ex |l e
<@t Slchltie e RERPR B BB ROl AR i b rame
bWELES &) sritecongparing difd suisant that Stained ithahbes wHdried sample
b ,Lreeze dryi ng or foam drying techni ques, and then
obpyith sprgRles drigd kyifrepge drying oF Hoapy frying teghpigursaapddhen t o
rb¥stiii¥g (1 nactivated polio virus, the imunogen in
injecta%le polio vaccine) using the process of the
invention. I[PV is present in known

It is particularly advantageous to dry IPV (inactivated polio virus, the immunogen in
injectable polio vaccine) using the process of the invention. IPV is present in known
vaccines as a liquid formulation (W099/48525). Problems have arisen on attempting
to use a solid formulation of IPV in a vaccine since standard freeze drying procedures
lead to a loss of IPV antigenicity. The process of the invention leads to much higher
retention of the polio virus antigens, due partially to the reduced time required by the

process of the invention.

The process of the invention is advantageous over normal freeze drying since the
running cycle is shorter and requires less refrigeration making it more energy

efficient. Since the drying process is often the rate limiting step of a process, the use
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vaccines as a liquid fornulation (W99/48525).
Probl ens have arisen on attenpting 25 to use a solid

wo ecoorobetti on of PV in a vacci ne since standarpPCT/ERBRE012191

drying procedures lead to a loss of IPV antigenicity.
The process of the invention |eads to nuch higher
retention of the polio virusgantigens, due partially
to the reduced tine required by the process of the
Lpventj on. ..30. The..pr S f. t i nwent j i
ok B TR Glot 88 i e LRI B Pinst B g DY PRl et
ekpbmgé.Ng cycle is shorter and requires |ess
refrigeration making it nore energy efficient. Since
the drying process is often the rate limting step of

. O use WO 2004/ 039417 PCT/ EP2003/ 012191 4
I%Faﬁﬁg(ﬁﬁné%%%g%%f the invention | eads to higher |evels
of production at reduced expense. Description of
figure 5 Figure_ 1- Phaotograph .Qf the high viscosity
Figugul o Bhatogsdyafolre ieh Wscovtsa by drneged .%&{Sr on 10 The
nmet hod of the invention is used for preserving an
active agent and conprises the steps of preparing a
Detaikdrdeatriptiols anpl e by suspendi ng or dissolving an
active agent in a solution of a stabilising agent;
subj ecting the preservation sanple to such tenperature
TRB theBRBFHRSink it ik A8&1 fo Prebi@ingl ARV S&MNY Abd Qhprises the
sanpl e | ooses sol vent by evaporation, w thout freezing
stgps obubbl ing to forma foam to forma viscous |iquid;

and optionally includes .,a further ste f * renmoving,.
SRR P HOBE S bl e EBo R g ol RS abSht n a
hi @ldon\dracebslidihglabieds; 20 A method of preserving an
active agent produces a formof the active agent that

*j ssubjioting the preseinsitian dareple ém skl temperagee ad pmspuwhéaniditions

th tivit d/ ti i Ci d/ . .
| naiBe et ottt s olyent iy e HpGrafln yidhops freeing or
Priafupliab by fre Rahl o @Rbscolieligiias at | east 40, 50,

60, 70, preferably 80, 90, 95% of its original
and pptignaily includes a further step of:

e removing solvent until the viscous liquid dries to form a highly viscous liquid.

A method of preserving an active agent produces a form of the active agent that is
able to withstand extended storage during which the activity and/or antigenicity
and/or immunogenicity of the active agent is maintained. Preferably the active agent
retains at least 40, 50, 60, 70, preferably 80, 90, 95% of its original activity,
antigenicity and/or immunogenicity over a period of at least 3, 6, 9, 12, 24 months
storage at 4 °C. Antigenicity or immunogenicity can be measured by standard assays

as described below.

The method is particularly useful for extending the shelf life of labile products which
rapidly loose activity when stored in solution or when exposed to freezing or bubbling

to form a foam.



10

15

20

25

30

antigenicity and/or immunogenicity over a period of at

least 3, 6, 9, 12, 24 nonths 25 storage at 4 C
WE\RMMEMBIITI ty Or i mrunogenicity can be neasur eBlChyP2003/012191

standard assays as described below. The nethod is

particul arly useful for extending the shelf |ife of

| abil e products which rapidy |oose activity when

stored in solution or when exposed to freezing or

A&%ﬁ?%@gﬁ%}%ﬂ ggoolrog?%g ety |t¥ 3’1‘%@293{0353 e Igemclt)(/ anq./or loss

opimragid g\éhicity,afaﬂbwﬁrg slt@agml&onﬁloﬁ ahd/ge freémy araliel subjecting to

| oss i mrunogenicity, follow n storageln sol ution
sta%aq%wh a%@fsewgvglw 8y bubbbipg duripgloam fogmalEdkes such as

t hose involved in bubbling during foamformation. 5 It

is particularly applicable for use where a | ower
Itampammﬂaﬂy applicakledor BvilEYe avlovgermbncdntratl@i 6sg. 3%r15Hy/v) of

s advan ous and a shgrter dr ces
RS ForRe OIoB! 16 GGV ALTRE RS P ADGHE) Ve Be e [t hap 4. 6
8V1(§&°1l435hduh§% efe}rerAef i ned as the product of the

primary se of solvent renoval, at 10 the end of
whi ch the majority of sol vent has been | ost from the

d at
A5rBue petidis aff el onEhsanics o R G PRt pe trigelp Vel a
tHeRd SRR the tsf ottty bpsdlh@ht ﬁﬁ@b&ﬁtloitmgﬂﬁtsuﬁlﬁleai‘hfs%mt can
endotherm c effect” of bulk evaporation is |ost.

b‘hmﬁhwsﬁ beeass the e ef dvepgrrbeugews dewa so thas the tgmp@rgture of

s Rl RoRS 5T BhpistBatPheRunbe e ool BgR oLk

efdpotdtion ippei.od of time after the end of the primary
phase of drying. A highly viscous liquid has a
sol vent content | ess than or equal to 15, 12, 10, 8,

Mgty hicofs Bluid 16 fbhben oRESHELRBLY: ihSd BRURLLT B3 B of the

er COU rrc nolrsture an

pRmaryphadofighipdiasbed2ORpedt0; redided3BdgsureAbes eirthe period of
ranges _of I vent. content are  1- 30/ -5% 5-10% or
tigig.a: /gh(a thpﬁoémpﬁr@ ﬁh@se\ﬂ? Igvipress diquid has a

sVt IcBhER 1LY tha:s é?#uﬁ%tls %eg‘ts suahs hg, (]tvgglg,t%}%fei’a%ly

agent is preserved in a sf JI'e’ staté for at
aaﬁdetMﬁe@by Kad Fnheﬂwuhnnetnﬁnoaslmre \amigsdr IﬁEula&ﬂ?haem

N e S NN I CTE O R
511'@5‘%‘&03)3 05 (o PIRE highlP viscous liquid has a sufficiently low solvent
content such that the active agent is preserved in a stable state for at least 3, 6, 9,12 or
24 months at 4 °C, allowing the active agent to retain at least 40; 50, 60, preferably
70, 80, 90, 95% of its activity and/or antigenicity and/or immunogenicity over this
period. Preferably, the highly viscous liquid has a solid appearance but is a rubber or
glass, preferably a glass and is able to flow very slowly over a period of 2, 4, or 6
days, preferably 1, 2, 3 or 4 weeks, more preferably 2, 4, 6, 8, 10 or 12 months. The
extremely slow flow may be measured by inverting a receptacle containing the highly
viscous liquid and leaving at room temperature until the highly viscous liquid is
observed to flow. In a preferred embodiment, the highly viscous liquid will not appear

to flow afier 2, 4 or 6 days, preferably 1, 2, 3, or 4 weeks, more preferably 2, 4, 6, 8,
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25 period. Preferably, the highly viscous liquid has a
sol id appearance but is a rubber or glass, preferably
wa2ghassiand is able to flow very slowy over BCPEP10081012191
of 2, 4, or 6 days, preferably 1, 2, 3 or 4 weeks,

nore preferably 2, 4, 6, 8, 10 or 12 nonths. The
extrenely slow flow may be geasured by inverting a
receptacle containing the highly viscous |iquid and

eavj n t.roomt r i;
1(} ?%IL# Igg{lfgs gbarbnéxggxiergj f{ olr’l re?é}ﬁl?lk tﬁm?ﬂl?/g‘;%&e’)gé’ ligHiQ%as a
cl@ﬁbﬁﬁﬁsﬁﬁ@htagpeﬁameghl y Vi scous li qui d will not appear
| ow after 2, 4 or 6 days, preferably 1, 2, 3, or 4
meeks nmore preferably 2, 4, 6, 8, WD 2004/039417
PI%QC‘I'/ %’nZQPt% %ﬁ%’ugﬂs 1or 12 nonths in an inverted

posSttt o, Preferap € highly viscous liquid has a
cl ear, transparent appear ance. Preparation of the

ml I
et G R R A

m%féklta@% J”Bﬁ?a{rb btslnlnﬁ&!l 1 QH ﬁ@léf%lsafn@maﬁig daktheHyafhtd Sad non-

I nc Udl ng carbo e and non-

cazbasmmtel penyelspbﬂefmlﬂy ther @ﬂnhang polybleensblgh the astig agent to be
pol yol ena

Sl e B S ST BB Bl e R s
P%@igﬁﬁﬂgfsm%l@ﬁua&haﬁ lindTBd SagarkOsugar ﬂb@wlﬁaﬂcﬁ/ca@wmtm

material s 1 nclude sugars, sugar al cohol s _and
dcmrahubﬁy Braferablydthei ghass iforeting peleplis atspipohydiategralggvatives

or ol y is. a rboh I
RSB R T G U e TP EST e ord Shirk 2 paliose
140&1%& USRI to S GlaRR6], 1488t q%tlmtl Relizse, raffmsapdtichyese,
maltitol, lactitol, pal atinit, trehal ose raff nose,
mwnm@extrmlrmt p@é@abiv tighalosen RUCTRTSs ForBitel EATHRPSS:
treh S S :
e e R e
h@mg5@§e sorbitol, Iactose or trehalose Bacterlm
pol ysacchari des are particul arly advantageous for use
as a stabilising agent in an inmmunogenic conmposition
alSilisin@Agent
ML e o e e P
it amirmﬁdndgemcrmnqmaxtwh amicel ey cdi seidotinas aigabilising agent and an
trisaccharides, oligosaccharides and their
I@EYRegTondi ng sugar al cohol's, pol yhydr oxyl

Carbohydrates include, but are not limited to, monosaccharides, disaccharides,
trisaccharides, oligosaccharides and their corresponding sugar alcohols, polyhydroxyl
compounds such as carbohydrate derivatives and chemically modified carbohydrates,
hydroxyethyl starch and sugar copolymers. Both natural and synthetic carbohydrates
are suitable for use. Synthetic carbohydrates include, but are not limited to, those
which have the glycosidic bond replaced by a thiol or carbon bond. Both D and L
forms of the carbohydrates may be used. The carbohydrate may be non-reducing or
reducing. Where a reducing carbohydrate is used, the addition of inhibitors of the

Maillard reaction is preferred.



10

15

20

25

30

conmpounds such as carbohydrate derivatives and
chem cal ly nodified carbohydrates, 25 hydroxyet hyl

wa@t@nobo4and sugar copol yners. Both natural andPCT/EP2003/012191

synt heti c carbohydrates are suitable for use.

Synt heti c carbohydrates include, but are not limted
to, those which have the glycosidic bond replaced by
a thiol or carbon bond. Both D and L forns of the

ARG Bl e B GRLRBRATE PG, AP e

ucin
aB@RRIM IR tale hat 1Ssied. to f d18core dhiltoes, 18étosd) Riubiokd lealadfoase,

the 30 Maillard reaction is preferred. WO 2004/039417
npoTeEPpolieloss snddactulpspaRicTedlcing cadRY e nckidie: iy age not
ol st YRR SR SRS s
alcahdloard othetisitadgin chgialpabiavekels. Othenisedid cartwhiddats énchundd

| actul ose. Non-reduci ng carbohydrates, include, but are
raffpose; stachyeee, mplezigre. dediam, AiFrofcy eXubiges mannobiose and sugar

e A RS R BT b fer Pl o, AR culer

tlearonglopddsadtesinedby tedectioredff disroslearidss sichyes d&tose, maltose,
l.ezit se,g&extran, sucrose, cellibiose, nmannobiose

lagfifose agdmalaiosghol s. The sugar al cohol gl ycosides are

pref erably nonogl ycosides, in particular the

conmpounds obt ai ned by reduction of disaccharides such

Pagichbucly pseferraditarbeleydratesart triehaleseasubrossl sarbidelemaltiol, lactitol,

Par.ticul ar | referred carbohydrates are trehal ose,
p@@ﬂ?’(‘)@%‘,& glé‘B%@F"l”lﬂs?’l'{rTa’l%t' l?orll actitol, palatinit and
gl ucopyranosyl -1 -+6-mannitol . Am no acids can act as

stabilising agents and can be used by thensel ves and
Apsinp reide cabioy as stabibinipg agéitoandgantbeauspd by themselves end ed

amd no_aci ds, i nclude glycin al anine, arginine,. .
PFS Ry 0 PR R Aoty Rb IR i aridinglodgpygine,
aRAiRl Heinie) 1Rine M ghRadfiledSthoR8Pinytnind YEidObYS&Mnbination of
protein or protein such as serumal bumn can act as a
agii(hididss pegfldagleydrolysal prawicerielsin wich ghsaimtdieumin can act as
S ilising agent used in the process of the invention
aﬁ%@ﬁgg@egg ween 1% and 50% wei ght/vol ume, preferably
1-5% 5-10% 5-10% 15-20% 20- 25% or 25-50% nost
referably |l ess than or equal tol 5% or 10% %vv/ v). The
geoiacgiration of the stabilising agent used in the process of the invention may be

between 1% and 50% weight/volume, preferably 1-5%, 5-10%, 5-10%, 15-20%, 20-
25% or 25-50%, most preferably less than or equal t015% or 10% (w/v). The amounts

of stabilising agent required is proportional to the amount of salts present. Therefore,
although levels of stabilising agent between 2% and 10% are preferred, higher
concentrations of 10% to 25% may be required to dry samples with a high salt (over
100mM, 200mM, 300mM, 400mM or 500mM) content.

Preferably, the preservation sample will contain a component capable of inhibiting
crystal formation in the highly viscous liquid of the invention. Salts and other

molecules including amino acids and phenol red inhibit crystal formation.
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of stabilising agent required is proportional to the
anount of salts present. Therefore, although |evels
w@boogadait i si ng agent between 2% and 10% ar e ppPEl/#P20081012191
hi gher 25 concentrations of 10%to 25% may be required
to dry sanples with a high salt (over 100mM 200mM
300nM 400mM or 500m\) contgnt. Preferably, the
preservation sanple will contain a conponent capabl e
of inhibiting crystal formation in the highly viscous
C of the invention. Salts and other 30 nol ecul es
Di & Eath A@ursd A0y 36116 SorARl HerREMR  antl @ es BH B drodsy&t al
formati on. WD 2004/ 039417 PCT/ EP2003/012191 8
sicodten¢avely. Mildallyy da contpiteusissusedds sfirisnistocontad the initial

oy bR R up bERE SRS rorhelie GTEBlokty, mis i

deehiabdby tHe rhadk bf Ble gldbs Xérufifs AAtkrAL CRTRESE Breh B the container
vol ume of the solid formed thereof. Typically, this is

agl e cenditiprspiile glass foamation: Theanays 96 glappiomig material must be
ial .. t Lner .
siFRLeht B sivd VfooRR NS SHRiRalards e RRAPAIE iminfll € per
uifii© fugh O corraiasd sakfacs) SThib eatioSwatibs Sorithixtare @b wextuiesahdwdntainer
syrup which translates practically as,a mniml_ mass
ujsdy butinpasilydgigrmpineg srpircaly by gt g{g@?& g aftdyi tallguingdhe
. r .
PLEEI S B4 i 0! AOSoROHSARL2LEE! kil Wl foniod
amt tubb¢ufablsowi ng the 10 procedures set forth herein.
Any such vials can be used, including Weaton noul ded
and tube-cut vials. The process of the invention

TRE BloREARIF Yh iR PehtABrRERA1S ublslcBn@iRA Wb s619BR r_l?}ﬁaient_,
preferably a water repellent interior surface. IS IS

petiraldy edvai¢nrepjlentinterion gurfive. THiS i avhived threughf eoatingiltteh

i S E At AR AP Shr St yeBion: £ JEo Y siiponisaton.
SiHcER8SERSs hlabveaty pheddssds fiwaArd Well RASEn fdhbieagkilidd ik LS art.
art. In one nethod, the container is siliconised by

Iy ¢ ethothdhe eandginesris sificerisedc byirisingdhe interior ofithewentagiepwith

ilicone, foldl [0 i n hr h.an.oven af
o et ept TP S8 30 QY A B e
typidally 36@P€E| AR&hativil g ihOwatgtifdpalient ifedeiueesishyhithal by the
20 container being made of a water repellent
ciHpEemegRaderdfe Wateeierpldape o1EResioR-eri or surface of
t he contai ner makes the dried product of the

The water repellent interior surface of the container makes the dried product of the
process easier to reconstitute since less of the water collects on the sides of the

container.
Although singular forms may be used herein, more than one glass matrix-forming
material, more than one additive, and more than one substance may be present.

Effective amounts of these components are easily determined by one skilled in the art.

Solution
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process easier to reconstitute since |l ess of the water
collects on the sides of the container. 25 Al though

wa@evgan7 f ornms may be used herein, nore than PCEFEBI0a3612191

matrix-formng material, nore than one additive, and
nore than one substance may be present. Effective
amounts of these conponents @qre easily determ ned by
one skilled in the art. 30 Sol uti on WD 2004/ 039417
/ 0% 1k to i [ h

"SFTUEEROAPAEARE s yTa SR SR 0L e
aqupOBSUS gande, Pa aintixtude ofbdth Quificientf aghedus. sobhf foGiig®Blve the

ueous solvent tq dissolve the glass matrix-formn

St EAIHT LA & AeTIRY AaAsu i PEsaBls spient togligsolys hydrephobic
SIF%%@E’ Bﬁ?'b% fusgcff BELAREShER AR 3?%9@%%%1{5@11% BSdrophobic

ormati o ass 1 ncorporating
sshsbmice(te(s). The choice of solvent will depend upon
the nature of the material chosen for glass matrix
formation, as well as the nature of any additive

TaB hdlEe LT RNGA HEHRE upbf g’%&ﬂﬁ{l‘?b?ﬁ‘lﬂ rﬂ—éﬂ&uﬁ Shéés%?gfor glass

shoul d be of a nature and of sufficient vo
mgtrize formaton @e gigttas theonatiyke loif any adhitivf andie sgbsigme to be

. i X- ' t.eri a Il a n dditi.ve
LT SRR e B bl 20 R bR e
adjueteisalubilizagioh bEhe @18k tdatrbi-Rfr@idlintteriPRasAAIERAUSyAditive
avoid any potential loss of activity due to
aglipetubstapess 1E dlosehstanders @ hudophitis maweridl.cha bifnyid wilereferably

S ' Syi t.abl e ueogus sol vent
o RS oLl U RSy BEeo By YRSl 1R B el e
imérdctivme) Pgiferablybiticlaguednlsolvemtriscluds Ay ehgiabhyneohdiolvent
aqueous solvent  is present in an anmount of 5 to 98% by

kv }Pet,?le e Bcludings btaiof Jimsied sBoyaigr apd bintegicakbsiier solutions.
PRIl R A RN ATS 9572 o

preddrebly 80-383%61 by helusehatoainmefetabl o 85-D8L M pwslamed as vel |
as any additives. The mninmm 20 volune required is
an amount necessary to solubilise the various

TRE m‘ﬁﬁﬁmf%olv'égt"t?ié Shry ﬁﬂ%ﬂ%ﬁ%ﬂ%nqh? E%E%@gtaigéfg.rming

suspensi ons 0 e Substance n a _ _
ngtsirtabiyidethg wehstanse bf ba ineorporapmiaswal asunypdditives  The minimum
nbodi nent,s are eailxdet rrringt?le .
volume Tequired 1s an amount necessary fo solubilise the various components.
However, homogeneously dispersed suspensions of the substance(s) can also be used.
Suitable amounts of the components in specific embodiments are easily determinable

by those skilled in the art in light of the examples provided herein.

Various additives can be introduced into the preservation sample. A preferred additive
is an inhibitor of the Maillard reaction. Preferably, if the substance and/or glass
matrix-forming material contains carbonyl and amino, imino or guanidino groups, the
compositions further contain at least one physiologically acceptable inhibitor of the
Maillard reaction in an amount effective to substantially prevent condensation of
amino groups and reactive carbonyl groups in the composition. The inhibitor of the
Maillard reaction can be any known in the art. The inhibitor is present in an amount

sufficient to prevent, or substantially prevent, condensation of amino groups and
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by those skilled in the art in light of the exanples
provi ded herein. 25 Various additives can be

WO paorosd4ced i nto the preservation sanple. A pre¢EEP®A3/012191
additive is an inhibitor of the Maillard reaction.
Preferably, if the substance and/or gl ass
matri x-formng nmateri al conf(ﬁl ns carbonyl and am no,
i mno or guanidi no groups, conposi tions further

cont ai | east -one physiol 0 |caII ace
ref B RORY oot TR oPa AL ED o 1 PP fi substance
arfdfth&6drb¥i8y1 efoupd AR [ABEdnBbA IhelHl &Y Ridkri€ estens Mbicsial, of tha0
am no groups and reactive carbonyl groups in the
comaap@sHDWQWr thn@mmaq;d&:md qgfbonybgroNps RH Pe IHERAleHnT

he inhibitor is present
Wﬁﬁinfﬁtﬁgﬁg% ﬁ‘%ﬁ) 9%? i tchlcen b%{l%drpt;gevent or substantially
prevent, condensation of am no groups and WD
2004/ 039417 PCT/ EP2003/ 012191 10 reactiyve carbon
Vaissdassepyasicemppyndsiaekngyte e ighibit B}ge%fgeﬁt oRy et he
ﬁﬁ?& & Fon ﬁ{?if%ehggto%mgé( 1?‘[3 QUﬁﬁo 1&19%6@&%?1%6%1& fese
ass matrix formng materia conver se.
drlqytﬁmdsf aretgenerally aitheaconhpetiting c&mbh@nmpegnwphlbnm;s dfghe

Meilbeb gt dompeie Dl Gsblech i B o i B

retsfau@@bﬁf ) ﬁ)%@ %23 %hﬁﬁﬁdt Hs §f b a8 ﬂeﬁﬁues'\ﬁﬁlpke dbs.

reacti on a nce use in the conp05|t|ons
P:drasmdanlys gireffiarregli are ly'Ehes aglmmrbtsudm aad &rygtopbaml leBllm ander
etitive oriﬁgonc etitive inhibitors of

angiq &P the THOR CFGRI SomEER T°6 TRASY KRB InPBs f&fﬁpﬁt&?m&mbbt

TH&S@ ibde, bl 48 dott 1Bmit@MoNAnARLEani@né 88d 8étBatiEoina D and
L), conbinations of am no acid residues and pegtldes

arPpitérdaih B |EP- {Ar@ﬂé?r FHalse descyibesrraitable Yaillard inhibiers avhich
t th t
g OB oYY Ser B Ron conpet 1 11 ve

i nhi bitors. These |nclude but are not limted to,

am noguani di ne and derivatives and anphotericin B.
It Epadyaptag@BIséq gicarpssaty @ selourrddysiniodhe repary atiogygrple in order
togHnP S Pt illon Bt 0 S BrostiRehithod of the inveryion. This
isl pﬁﬁtﬁfuﬂkﬂy&h@oﬁa@tﬂi@hg@ébodytﬁutlm ® drsereth@ ke hagh]y(mscous liquid

nple in order to allow easier vLsu lisation of the
ISdlaw@aglﬁVé%F@eﬁﬁfe?edtpﬁ@r it oRreBr A pdhe FRIGHER dHe MpRftains fig
t

ccﬂﬁﬁrt dt t%h%ga{]%l&q Qiagfstscc oh &'H(ié R Jhﬁem?'ﬁ&& Yhh@t. M08 BedbEbly
the coloured dye is phenol red.

Loss of solvent by evaporation (evaporative drying — step b)

The process of the invention involves subjecting the preservation sample to such
pressure and temperature conditions so that the preservation sample looses solvent by

evaporation, without the sample freezing or bubbling to form a foam.

The temperature within the preservation sample will, at times, be different from that
external to the sample due to the endothermic nature of the evaporation process.

References to temperature are to the conditions external to the preservation sample,
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20 is thoroughly reconstituted prior to use.
Preferably, the coloured dye naintains its colour at

w@2mesral pH and is conpatible with injecti onPCTEP2083/012191
patient. Mst preferably the coloured dye is pheno
red. Loss of solvent by evaporation evaporative drying
- step b) 25 The process of; the invention invol ves
subj ecting the preservation sanple to such pressure

dtewp ratu t

fof ishE® ek 6 DRfibPeeE Bsp Ruskd o MeApapliah 06t he

sHENPhiS u§da$l9kbﬁ€spbhdbt&lhb ifilegzet dryéraemperafupasatti®d The
tenperature within the preservation sanple will, at
times, be different fromthat external to the sanple

Ogﬁ%%atllg a p@&rﬁ?ﬂﬁ’é&%ﬁ ; Q&ﬁ tﬁe gf'es&j@@u&ﬁ’ ﬁ\ﬁﬁﬂ@fs' p2&sent in the

ture are to th
metodiof treriaveaionr Tied pfessutehe rq:duescbtomm bdow&ﬁ@r@ argppreferably

2004/ 039417 PCT/ EP2003 for
b 300 CAIFHI0F § BRI Ay e, sy Do e eSs
rehﬁggaf%ﬁhwe of the shelf. This usual I y corresponds to
the freeze

dryer tenperature setting. Optionally a
pr el i m nary step of degassing the preservation sanple

5 @mgag(!l E(&fetge Errgvteg grbgghﬂ)t Iggwl/ag)\éga nlga(ra@mg B? reducing the
pféﬁﬁlﬁ@{?vﬁﬁé ¥ontRELNERR teferatiet HatBRns., THeQi’re@uJ&aE ad]dstecﬂ to at or

east m nutes before the pressure is
bélawt 0025, 20, preférablyis 1dsmos RrefTabby 10:50 7 furib Qg 6r 1 mbar,

A A e S i

d techdt 01 0MC @15 Wel18wC3n 2028, 2@6C t
preF Sgﬁ % (?Lfdd:rmu%tl%pr(:teferably 10, 8 , 7, 6, 5, 40

28°C229fC Jto 30aC; 30T oS TRG ot 90 togh . Tlmpemahtm@ are
setting at a terrperature above 0 24 refer

sentomoh G aticut 132, 5.0h Sabh 65016 or? HpRepieaetyly dor bgveen

A 4800 LS 015 Sn By s
eftboli@esit, the piéssude is4naibtain8d abbve thﬁbarawhgne thejtomperature settmg
2 e et v S i o

t e%gt{]%%g g}ag \9%18?1 gPﬁ]"C %Jli]fth@ ??%SLEH@ %s éée? %@éﬁ@%fﬁs 594 mBars

e Sfeférab R ARk frﬁ@tzpréﬁrdbiy sloendamBaes. Wheee a hlgher
preferred enbodi nent, the
temperature setting is used, sli ghtly lower pressure is possible without freezing the

sample and where a lower temperature setting is used, the pressure should be
maintained at the higher level to prevent freezing. Preferably the conditions are
maintained for a sufficient period of time so that the evaporation rate has slowed so
that the temperature of the sample is approximately the same as that external to the

sample.

Preferably, the preservation sample does not freeze or bubble/boil to form a foam and

looses solvent to form a viscous liquid or a highly viscous liquid.

Removing solvent to form a highly viscous liquid




10

15

20

25

30

tenperature is maintained at 15 C and the pressure is
set to between 5-10 nBars, 20 nore preferably

W@20nB3y4s7 nost preferably around 8 nBars. WheP€T/aP2003/012191
hi gher tenperature setting is used, slightly I ower
pressure is possible w thout freezing the sanple and
where a |lower tenperature sgtting is used, the
pressure shoul d be naintained at the higher level to

BBt LSS5 B TG AR LR B i
pr@s\é?\%ﬁbﬁtsérﬁﬂe Id8ie8 tdRem Bl g v&@oﬁ’aﬁ@ﬁkﬁtﬂiehempﬁrrmahaﬁ fiigezes

of the sanple is approxj matel%art he sarre as t hat
noebu@mlnfaﬂofbunlatfeamslaﬁméheﬁc@m BBIRNE Phge-pr eser vat i on

Ai}%&’y ]%8%0213 Zlqglg]lt is deﬁl? s mQuRAL AP Ecllv«%rﬁ’ cgﬁ’t%ﬂt? léssftﬁﬁ{"br

ven orma viscous liquid or

eqﬁhﬁb'l% V3, 900k%rd pr@felrably 805,RerBpLion g%sm/we ptefenab]‘ycmmsare
viscous |iquid V\D 2004/ 039 / EP2003/.01

usig nglﬂl Bissheraenlogteidemorstirn anahieh ec]fi‘lg N ICAY: ‘i‘}li ﬁas a

sugtg%rrtérelgv; ) %‘1{ &gﬂ:&ﬁ kY, | g FE hdtivieh entHg ﬁ%@éﬁ@d hpa{‘stable state

orma Yy VI SC [1 QUI
fob aiMphse 3 r5e9tmeﬁ 28 memsat 4Py, abmbimgelse aamvfa agmtao f&tamat least

duri ng t he secondar h
40,56:60 prejer@wmaoa%) g5 ﬁmfgﬁsfiaqﬁ% Bsi S et

inlgggl%gte&%{%%, 8[@ t %%ti}:)‘t% W ; g%%hl @E’é@uﬂi(ﬁﬁ& hadd solid,

y’ measure using a
anf§@drl cldak apﬂ‘@raneebhnﬁatgﬂass amblsab].erte fomavory elowly heerrd pemiogd of

R Tt T e T o
Tﬁ %& fglf lﬂ@tﬂdv@ Al b nibasited By Hvedthg PREGTAS cdthmSn the

e actlv agent to retaln at | east 40
m@ﬁl.y visceteliquitl ynd GzavB@, at Sym Wuﬂeﬂ@tlhﬁlelhyghly visaensdrquid

ST A g1 Stk AROSENL Sl OYSht Bl i o
%%Ff oo ﬂovélalﬁér% 4%k BRLay A RREBRBRCE 3o+ WEcks, bRIFeRBLY $ 4,6,

to flowVvery slowy over a period of 2, 4, or
8 delyey, 12pmeriths BidnyinPerted positiwnweeks, nore preferably 2,
4, 6, 8, 10 or 12 nonths. The extrenely slow flow may
be measur ed by inverting a receptacle containing the

IO Ebodi B SR ST thd iBbdmlioaNthid ie aviiegddly fmdmaihingnke piessuee and
until the highly viscous liquid 15 is observed to
teimpswturereondipipns dithesg aemg%ﬁrst EYAROFALIYR H{yiNg Eagr;d'or

1ns!ta%ce, (%hé/\f)rlelssu{r]eolts maintained at or below at or below 30, 25, 20, preferablyl5,
12, most preferably 10, 8 , 7, 6, 5, 4, 3, 2 or 1 mbar, while maintaining the
temperature setting at a temperature above 0 °C, preferably of between 5 °C to
37°C,5°C to 10 °C, 10 °Cto 15 °C; 15 °C to 20 °C; 20 °C to 25 °C; 25 °C to

30 °C; or 30 °C to 37 °C. For a temperature setting of 15 °C , a pressure of 5-
10mBars, preferably 6-9mBars, most preferably around 8mBars is maintained for
between 4-24 hours, preferably 1-4 , 4-8, 8-12 or 12-16 hours. These temperature and
pressure conditions are maintained for 1, 2, 3, 4, 5, 6, 8, 10, 12, 18 hours or more in
order to obtain a highly viscous liquid with a solvent content less than or equal to 15,
12, preferably 10, 8, 5, 4, 3, 2 or 1% (w/w) preferably measured by a Karl Fischer

coulometric moisture analyser..
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appear to flow after 2, 4 or 6 days, preferably 2, 3
or 4 weeks, nore preferably 2, 4, 6, 8, 10 or 12
WOoRew03941h an i nverted position. In one enbodi PENEPN3/012191
the invention, this is achieved by maintaining the
pressure and 20 tenperature conditions at those
applied in the first evaporggive drying stage. For
i nstance, the pressure is maintained at or bel ow at or
bel ow 30, 25, 20, preferablyl5, 12, nost preferably
10, 8, 7, 6, 5, 4, 3, 2 or 1 nbar, mhile mai nt ai ni ng
Ardeher ERBPERRIhHISBHS Bivichfiéh ﬁﬁ:re@sds@ﬁ@%h‘%%t%ﬁe @Qtﬁﬁg dQnﬁ%solvent
preferably of between 5 Cto 37 -C Cto 10
rqmpovel ta higBergegeratiresetiing thap thap ragytaiped culier mzse BOCSs.
T afdw’s the o:f\gen]?to ve t‘ﬁe ts% ?5 E{I%k%q‘é&l 0 Qheg the F‘uc‘;lod ofthe
pressure o S,

inveafier ednl be @npleted Bf@ﬁfoﬁer ﬁmB‘Hle}tlﬂStmﬁﬁ the Itemﬁ&hﬁmsféttmg is
4-24 hours, preferably 1-4, 4-8, 8012 or 12-16 hours.
inprrased 1ocbpke gt Gr @omefeﬁ%% QImV@ woﬁdprqf@ﬁély&eéween 5°C and

TR i 1B Gero 6 leline 2oneio tcs chtre rygaby S0 °C
aﬂﬂh(‘)“@ ﬁ@fe‘iﬁé‘ﬁera%gnugnt 411@55@ thﬁfbs ref‘e%*tﬁ% V\j)ecjaﬁd 689C while
12, preferably 1

Hmréalembhg‘/pmwaten bby)vsaB(K@tSL 2(F|p$eflambly r&;ulzgnestrgr@ferably 10,

WD 2004/ 039417 PCT/ EP2Q003/ 012191
819 Bt B PP ratre G ATEOHIS BSR4 he
nia@¥RRERIH heleaftlt DY 4091 6 130 16 01V&ENIS houGBMAbrelif oﬁier to obtain
hi gher tenper at Ure setti ng than that maintai ned

agelid wih Splwemtif@nwbkee%@lan offedual tilb ol lﬂh% 5%6) ﬁéhnr lt%ha (vg/w)
| e t t hat .t he t ho
oisPely mle R BERY gL s S B Bio e Pt St AR | .

embodihieat RGGees the gctiveriperitab Be Befi @bl thétend P@%ﬁé%@éﬁ foPthe
above 0 C, nore preferably above 20 C, preferably
msthoglde he sarged At suggessi@llys C and 10 -C, 10 C and 20 G
20 Cand 30 C, nore preferably 30 C and 40 C, nore
preferably 40 C and 50 C, nost preferably 50 C and 60
Aq‘nmfe'rrleé embadinieat of thg inveatipn Rgatsseh reéﬁhr@éﬁt@rvg (ﬁﬁmg%%lvent
20, P{ fe ab 15, 12, nost prefer 10, 10 8 , 7,
regiovg. (sigp o3 10 3 aloger préssie Setﬁﬁé@@ntﬂé%'é?%@%h@ ig e process (step
t
ORGSR DS1eRH b k3L AGfk o R 30e rogfof
thelaraintion aarsied minpllbﬂeh irs @ khoatetr tinenitelko eln&BlS?N? \l}l)gheﬂproportlon of
3, 2 0or 1%
o5 e enti o9 o Eoabansy, BewitseikissitRds st Sraseloey 7. 6

prERrSB1Y 584, oS BreferdBly2, 1.5, 1, most preferably 0.8, 0.5, 0.2, 0.1, 0.05 ,
0.02, 0.01, or 0.005mbar, while maintaining the temperature at or above 0 °C,
preferably between 10 °C and 20 °C; 20 °C and 30 °C; 30 °C and 35 °C or above

40 °C. These temperature and pressure conditions are maintained for 1, 2, 3, 4, 5, 6, 8,
10, 12 or 18 hours or more in order to obtain a solid with a solvent content less than or
equal to 15, 12, preferably 10, 8, 5, 4, 3, 2 or 1% (w/w) preferably as determined by
Karl Fischer coulometric moisture analyser (Eur. J. Pharm. Biopharm. (2000) 50;
277-284).

Preferably, steps b) and c) ( or b) alone) should be completed in a time equal to or less

than 18 hours, preferably 16, 12, 10 hours, most preferably 8, 6, 5 or 4 hours.
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enbodi nent requires the active agent to be heat stable
at the tenperature used for the 15 nethod to be
wa@arrioediout successfully. A preferred enbodi neeit/ER£003/012191
the invention reduces the pressure setting during
solvent renoval (step c) to a |l ower pressure setting
than that used earlier in thg process (step b). This
all ows the solvent to | eave the sanple at a quicker
rate so that the nmethod of 20 the invention can be
conpleted in a shorter tine. It also enables a higher
Aoigpagptiton of the solvent to be |ost. For instance,
the pressure setting is set to at or below 7, 6,
preferably 5, 4, 3, nore preferably 2, 1.5, 1, nost

B ShEhEir G aReaobis el o plso eyt iemg i er ¥ie

patiwvuiarly uSeful pr 1t easehlf\latiketasdenageiitsGhatricos2Qictyit2éhdlbrand
3Q C. .30 and 35 C oqr. above 25 40 C. These

PHETRIRE TAEP YO U EH N W HEARST PRESCHAHORRINGESSPhed f or
1, 2, 3, 4, 5, 6, 8, 10, 12 or 18 hours or nore in
order to obtain a solid with a solvent content | ess
Tiheantive ageatjtodie gresetéed wkihg qumethed abihyg id@ntiBn nfy cémpBise 2

e
cBipBEALM, batAP)buRP mendfdrcdRdikcle ptpPAEI R A0V Husa! GRS

b) and c) (or b) alone) should be conpleted in a tinme
ceppanentyonyirysdike partiedas. ianaymlsosconmrist encledujes1 Br instance 0

haur s, t preferably .8 .. 5.0r hours.. WD .
o0 s Bertshotl Hustis 2o, of giRkd Dgeinptpppgharides
dligbsreechapidet, pRlyisRocRRtideN pioteit $6HjULaten) bliPSRAEEHYIdBHrebiv

active agent however it is 5 particularly useful in
Copgatese of |abile active agents that | oose activity

and/or antigenicity and/or inmunogenicity during

ot her preservation processes. The active agent to be
Bxaapdss\ofdctifg 4pgnia that ichioble plesdériied ngive s iethvodrotytherpitiohe

ol qgi cal system selected fromthe group

.a [
l%fdwga‘ QY Hepchve sihsfapcessyigh af Pharmpcepticalbneléstive sphstances,
. . I . ) e .
e Bt o Bl A o el sery
amagnxadty drugsnprtispesnmaliecarltelsprefsants| agipapdwticy taheuitisers,
am no aci ds, ggl ucl.ei c acids
c

aﬁﬁ?%%%ﬁ zir%t nageRtic %gyg ma%}%gﬁonlsm agents, cholinergic agonists,

chemotherapeutic drugs, immunosuppressive agents, antiviral agents, antimicrobial

agents, appetite suppressants, anticholinergics, antimetrics, antihistaminics,
antimigraine agents, coronary, cerebal or peropheral vasodilators, hormonal agents,
contraceptives, antithrombotic agents, diueretics, antihypertensive agents,

cardiovascular drugs, opioids, and the like.

Suitable agents also include therapeutic and prophylactic agents. These include, but
are not limited to, any therapeutically effective biological modifier. Such substances
include, but are not limited to, subcellular compositions, cells, bacteria, outer
membrane vesicle preparations, viruses and molecules including but not limited to,
lipids, organics, proteins and peptides (synthetic and natural), peptide mimetics,

hormones (peptide, steroid and corticosteroid), D and L amino acid polymers,
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ol i gosacchari des, polysaccharide - protein conjugates,

ol i gosacchari de-protein conjugates. 15 Exanpl es of
wa@eauwso4agent s t hat can be preserved using a netthap2003/012191

the invention include any bioactive substances such

as pharmaceutically effective substances, including,
but not limted to, antiinfhammatory drugs,
anal gesics, tranquillisers, antianxiety drugs,

nti spaspnodi cs ntidepressants,..ant i i .
o sy §see St PR oy bR gl fecic cids
IRMdRGODNAL £hd RANAI ﬁ@téﬁh RS 261agBAHS snllghdlsa g rd
agonists, chenotherapeutic_drugs, inmmunosuppressiyve
playgeniegicallyractive praloguss theseofa Frthere themnegdifiers guayths derived from
tite s r . [ i per g ' j
AT AR5 ¥ e L URIARE 6 B e
agdigbald lmglegHpher al vasodil ators, hornonal agents,
contraceptives, antithronbotic agents, diueretics,
anti hypertensi ve agents, 25 cardi ovascul ar drugs,
i 04 . & he o | 1 bl i
BRI R 2Bl B pL AR st BrRLER S5
ineliide, uterawdt linitadttetentzomes ibyophhenapetitals; gtdwth dbfrectdsy e

EFEE T e e
tlﬁ?&tf‘,‘?ﬁfe?ferogﬂé,tn%’ferﬁglfiﬁ?m AR&kiN&si cl e preparations,

viruses an ecul es including but not limted to,
i pids, organics, proteins and peptides (synthetic and

ETEINCITE TN 6 e -
aRE kN ETiphss By RO HveRAshL 7A $hsbl BRAM) 3h0dI&it Atids L includes any

ol i gosacchari'des, ﬁ;iysacchariﬂes, nucl eotides, |
theripguticadlyediccdessnusiaic auidd leowvnaiai thie art inchiding) ibutnatiimitgddo

k0l e n nuel ei ¢ _acj. i I d
B SR P Ry 254 S Bl T SE e
chigddk fgb@dsor iRy BeeangekttéERndWOM the att W adcofbitiade BN inchdiing,

by recaonmbi nant aqr synthetic nmeans and i ncl ude
bafvat diguied, to.plasguifs. setEovimges el e asspeiatd SRS ei n
"protein" refers also to peptides and pol ypepti des.
Such proteins include, but are not limted to,
Thepyesesatid ofxubstames wthichedrs praphglatticdllyractiveand cagriessliereof
factors, insulin, antibodies ot h nonocl.gnal, alng
aps BT SREPIRRECY ?ﬁ&ﬁéﬁ‘f@tlon. Preferable compositions include

immunogens such as vaccines. Vaccines may be for oral administration or may be for

injection after reconstitution. Suitable vaccines include, but are not limited to, live and
attenuated viruses, nucleotide vectors encoding antigens, live and attenuated bacteria,
protein, polysaccharide, oligosaccharide and/or lipopolysaccharide antigens, antigens
plus adjuvants and antigens and/or haptens coupled to carriers. Particularly preferred
are vaccines effective against diptheria, tetanus, pertussis, botulinum, cholera,
Dengue, Hepatitis A, B, C and E, Haemophilus influenzae b, Streptococcus
pneumoniae, Neisseria meningitidis, Neisseria gonorrhoeae, Staphylococcus aureus,
Staphylococcus epidermidis, Group B streptococci, Group A streptococci, herpes
virus, Helicobacterium pylori, influenza, Japanese encephalitis, meningococci A, B,
C, Y, W, measles, mumps, papilloma virus, pneumococci, polio virus, inactivated

polio virus (IPV — preferably comprising types 1, 2 and 3 as is standard in the vaccine
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10 thereof, interferons, interleukins and cytokines.

Ther apeutic nucl eic aci d-based agents prepared by the
worethosidescri bed herein are al so enconpasserChyP1b®012191

i nvention. As used herein, "nucleic acids" includes

any therapeutically effective nucleic acids known in

the art including, but not ljigmited to 15 DNA, RNA, and

physi ol ogi cal ly active anal ogues thereof. The

ucl eot i de ncode genes qr..may. be any vector .
R R T Sl P S a SRR AL S el P ymoyia
virQt, Shigallaeibéreulois aedticela-z6stdrvanak | 18186 f@hét and combinations
adeno- associ ated viruses. The preservation of
tharenft die astiggriceprmapanept fplageines mewplsy bapradueeddimolecular
c . I, « . .
R R o R P8 MG BB e aing one
0B tle pGtivACE! NEdteiVaadicddronB pathegd 'Faifdiance, fusion proteins
admnistratjon or may be for, _injection after .
cpriatHing i1t attiseh andsthiedhabuny o€ eheles toxin bavrbeanshoyndo igpce
I i t i I i
y SIE rifoncq S ige SARUA A% MBI PDe L 470! S8 Usa
8o adl eiliSa,Vacpined e partigolaylyaoitdtde fotdnconporgidaaincd e isthegle-

and/ or |ipagpol ysaccharjde I.gens,. antjgens 25, plus
Geresampetiiha LR GEnGblmaa A rsR S Cadiigns axd can
bE ditsBlved il HekileCihu@hd iRt &5 R fbre BoBuidBEE! NES

effective against diptheria, "tetanus, pertussis,

botulinum cholera, Dengue, Hepatitis A, B, C and E

Haenophi lLus .i nf|l uenzae b, Streptococcus neuyi noni, ae,
TR RISETed TR AT F SmNBPER; eampgy ey maubcomprise Capsular
pOlyBRtYiAadeR Cdeti @ UFdRh Dne 0Bt ABIRYHO CRESuPBPAJEl W di3s, and Y of
Goup B streptococci, Goup A streptococci, ﬁerpes 30

Neisserda mesingsibacterthen piafesrdd embéedimeny swoulhpempss capsular
B LIS, i cocci A B C.Y..W_ neasles
PSRRI by RERORNES Ll snfiod priprRSR copsutar
pohgadchiideeshtigp®d 4r@ pydferdBly(delRvied MU b&bAREY 1 CRBPA] 5i0R) TF, 8,

types 1, 2 and 3 as is standard in the vaccine WO

92{9@2{/, 48941 vApEY.Ep 468/ b1 118C, 196, 4PF, 202F, geRmad 3BF ymost
' Ciah bek | &, t@W rids,

hQ8abB o et BT E ) &) B Py o LA B ¥ iand 000, & fother

preferrat| ¢mbadisicatr woulds contain ahe f PR®r capshigongulysatdhandes of

hereof. The antigenjc conponent of vaccj nes nay al so,
f@émﬁpg@ffe@%uﬁwﬁﬁ%&h érfﬁﬂairopr&%yreé&;bﬂdaa@@t_ yeuld contain the
ng‘f?ﬁyé ﬁcﬁerAG%€§dlﬂ lﬁﬁcd‘h‘dﬁg&noﬂaﬁt%ﬁ@l%ccus.auredls. A
contain e por a prot

ng one 5 or no tions o n derive
fifmttem perefeatd egdodinkart wowdd aogtein thesType Hrigtpei IsType III or PIA

cglgswaﬁ ! Eé&ga%gﬁetgkgggéﬁggﬂ%&eﬁg Sé]lzscl*ller}lmtidig.f &hgillrﬁire? preferred
embodiment would contain the Type Ia, Type Ic, Type II or Type III capsular

polysaccharides of Group B streptocoocus. A further preferred embodiment would
contain the capsular polysaccharides of Group A streptococcus, preferably further

comprising at least one M protein and more preferably multiple types of M protein.

In one embodiment of the invention, the bacterial polysaccharides are full length,
being purified native polysaccharides. In an alternative embodiment of the invention,
the polysaccharides are sized between 2 and 20 times, preferably 2-5 times, 5-10

times, 10-15 times or 15-20 times, so that the polysaccharides are smaller in size for
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an i mmune response to the antigen. Sanches et a
(1989) Proc. Natl. Acad. Sci. USA 86:481-485.

wWawgiosras7 are particularly suitable for incorpPCHEPING/012191

into the single- dosage conposition. They are stable
i ndefinitely under anbient conditions and can 10 be
redi ssolved in sterile dilugpt inmediately before

i noculation. In a preferred enbodi nent, the

i nogeni ¢, conpesi ti o ul d conprj se capsul ar .
gﬁe%sg%%gﬁ?%g% g)i Pﬁﬁéghq\?fc%f‘n szrﬁeﬂqu. Mord gt_leyeégdoﬁfr@ﬁg@lem’
OligoSacchikiBD typivAllY cBhtainNRIGSRI1 MdBIWePBitlunfsS. A

further preferred enbodi nent woul d conprise capsul ar

15 pol ysacchari des derived from Streptococcus

tae  Th sul ar ol ysacchari.de .
PO SR ing BN PREHERES 5P 0o RS Blict BXGH)REEAT iGfribed
bdpw4, 5, 6B, 7F, 8, 9N, 9V, 10A, IIA 12F, 14, 15B,
17F, 18C, 19A, 19F, 20, 22F, 23F and 33F (nost
preferably fromserotypes 1, 3, 4, 5, 6B, 7F, 9V, 14,

ol E r [ .
ot SN oot mlorg i W bR actRE B BL B B RS B g the
mistteduyiiprdseyation bithe iaentiyp®att.or Allfof nivheringmeaf &e pederved

enbqdi t uld contain the Type 5, Type 8, 336 or
uW%eé“&n%E?ﬁ gfprﬁfﬂ%’é’&ﬂf G IHE9R St aphyi ococcus
aureus. A further preferred enbodi mrent woul d contain
the Type I, Type Il, Type IIl or PIA capsular
Aroeferrad clotivé agent tf beQpraginyddosingths pepestarfithalinyentfdn comprises

TP SO W By 2 i
cRRDUBAG ¢\ RNk eS tdoneitnabrradzt APJHAS ARE am dyyldy tbABiques as

preferred embodi nent would contain the capSular
shavn yaihie hessiod estigshs Glinwing\fisesealying ot forsn dyying @dadubsequent
conprising at | east one Mprotein and nore
re%&rﬁgsﬁlgrﬁ{a%lry multiple types of Mprotein. In one
enbodi nent of the invention, the bacterial

[Pool ysaccharjdes are full length, 30 being purified )
natsi deampd asmactitad nedie viup (Rrafesably perapiisieg s & et 3 as is

SRS BV DGR bR Rl i s
of I sontaids 26-80 pregeraly #6-0280 D-amtipensmits bAtypt NgMahoney), 4-
B BB o5 ot s Bk A el o
64DLARRER GRRY 4455 ?(S‘?a,ukét?)d in a preferred enbodi nent.

o

i gosacchari des typically contain between 2 and 20
repeat units. Pol ysaccharide and oligosacchari des may

en A& B&/ lélt%?ettﬁodd g thg ?nn .eH c?nt, %(rjefgrsablgfetﬁg gétpg%gicity of 1,2,0rall 3
of types 1, 2 and 3 of polio virus are retained; more preferably the antigenicity of type
1; type 2; type 3; type 1 and type 2; type 1 and type 3; type 2 and type 3 ;or type 1,
type 2 and type 3 is retained at a level of at least 40%, 50%, 60%, 70%, 80%, 90%,
95% or 98% of the antigenicity of a reference sample which has not been subjected to
the drying process. This can be measured, following reconstitution of the highly
viscous liquid in an aqueous solution, by any suitable method including by ELISA

using polyclonal and/or monoclonal antibodies against polio virus type 1, 2 and/or 3.
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5 bel ow. Conbi nations of two or nore of the above

active agents may be preserved using the nethod of
w@e@smsaat i on of the invention. Part or all of PEI/EP2003/012191

vacci ne may be preserved using the method of

preservation of the invention. 10 A preferred active

agent to be preserved using;§he process of the

i nvention conprises |PV (an i nact | vat ed m xture of

ol | PV, { rl
WSt v AR b BRSOARY B OB 51
alfB dofftyﬁémdwhm JFB6HE VRS e aaamsdnqmapyefmem 08 of
anti gens following freeze drying or foam drﬁaln and

1n$mbl$nguEny of Merletbmq@; tsmet3; siwe 1 qnlgl tyRe HTPH type 3; type 2
act v at 0 r .
and 5% 33 696 R0hp8 2 WS DI LERE b o ROBRL 3 1A% 40t

€ vacclne art,
6(9%e70%a$11 °%, 4096, 9394 kr P8Y 00 thbaﬁﬁmlﬁﬁgenoﬁy\oﬁtacefe&nde sanplof

|’ PV contains 20-80, preferably 40 or. 80 gant
whivhthas get beypéumeqtﬁﬂbwoth@ﬂwn&p@ee%T DFEt BT A6 5919%{1 3911%ng
f 4
e

ieBdkBi 4 prefevied malliod dhd hl@l}nﬁhd’wd lighidtik Eecommmtbd onan
preferably the anti g

i.,city of
aqgﬂﬁé%wiuﬂozl aaﬁds sk Alsdhirl Siepiedlupetor iy R s witable
?ﬁ s% ‘f ﬁ@&é&fr&)ﬁ e nfo}ﬁﬁ’lﬁted%.trimg:als Eﬂ@é%ré’oonversmn
ype ype t ype 2; type 2
isatested. We&blyo B r¢1y1m'ea fotettoypd aizleastd) 4 )Qﬁe 0§p 0d, Qét(}ilorﬂe@

t a |l evel o at as 0% 50% 60% 70% 80% 90%
%eérc%@%r W“gﬂfﬁaéé %eti?m%’ll ‘a reference sanple

mhlch has not been subjected to the drying process.

This can be neasured, follow ng reconstitution of the

Phdferlably, IRN mmt)lquqwmﬂd onmoranomf &6b {Heanenlilyp inflygnzgayype
| ud I %
b5 PP sRadaeran olzntiesBaribenon Mbofitsliellare, Woulid v
polysaccRiiellor 311gc\§&c§1@ﬂ&é &ﬁﬂ&%eﬂﬁﬁé&ﬁal)@ﬁyﬁ&&ib&ﬂes a8
en dried by a nethod of the inventiagn, pref raEII%
ohg@sapmdg@émtmmfyrablfy the agtlve(ﬂgentg |cpm3r1ﬁ, If § 5’1 V and
oI
MG G MEC 2 MBI P g WG 91“?93?‘*’5‘%%“@“
ah¥ RS IV, HﬂbpMei; Aaed CyHﬂo Bert @ pad X; on RV tHipeMen.C and Y.

type 1, type 2 and type 3 is retained at a | evel of at
| east 40% 50%

The above particularised active agents may also comprise one or more pneumococcal

capsular polysaccharides as described below.

In the above compositions where polysaccharides are used, oligosaccharides may also

be employed (as defined below).

Although these compositions may be adjuvanted (as described below), they are

preferably unadjuvanted or preferably do not comprise aluminium salts.

Preferably the polysaccharides or oligosaccharides are conjugated to a peptide or

carrier protein comprising T-helper epitopes (as described below).
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5 60% 70% 80% 90% 95% or 98% of the immunogencity

of a reference sanple which has not been subjected to
W0 b@4@s9sihg process. This can be neasured, fol POWERPZP03/012191

reconstitution of the highly viscous liquid in an

aqueous solution, by any suitable nethod. In a

preferred method, the highlygviscous liquidis

reconstituted in an aqueous solution and is

inoculated into an aninmal, preferably a rat. After a
AgL%F§%§§m¥§m%%§iod of time, antisera are collected
fromthe inocul ated animal s and seroconversion is

tested. Preferably, a relative potency of at |east
The prefegreg combgnatigns; drigd @y dhe progess of thedhyenjien maydrentined

. ' > .Br ef er. PV |
VA8 B ARk i L5 AN, SRCRleRt RERERIN oS rderably o
ligunifi | foremA atorit winieh cérB‘?dOt)seHRPr@Ohstﬁﬂe Gllil i dﬁ%:oﬁ’iv%onelét/s. Prei;?rred

ol i gosacchai r.de, and/ or meni ngococcal A C, and/ or
mab%egg T eanitias! ith ghe GHE RIS IndRe prvagrarh phavartededacene or

i o : . . y

L ISR A58yl OORRSHRE perlils oLt
pévbrsels (PH\(as ddisbriaanich eldem)CH ephatintisaB) durlider GntigdRy Hepatithdeh Adrus,

nd C.. H.b,and n_A dC IPV,.Hb Mn A a G
Haporli iR EAgRa Doy BRAidRp il eolRPolerdss he
nRARMSRIRAdEHGHE BipkSieBs AfelfBc RSN oty ABYhaRlSO ﬁﬁél{ﬂ%do%&l

one or nore pneunobcoccal capsul-ar® pol ysacchari des as

Pepéainy otpay of dheommtigems listes badow Basterizd polysamabanidee neny be

ol vsacchari des are used | i gpsac rides n al so
B YRR N Hr e AP o g PobP B RS R Hradsi C,
dipRIRRES tdxodd) CRMY9 N Pnatholvain! iR D Wrsesi2iey ababeibed

they are preferably unadjuvanted or preferably do not
@@Wbrise alumniumsalts. 30 Preferably the

pol ysaccharides or oligosaccharides are conjugated to

a peptide or carrier protein conprising T-hel per
Aetivé agss pieserdeb asihp et pokess)of tMOIRRAB6D3R4I0e formulated with

conponents The

PCT/ EP2003/ 012191 =19 = Addi ti onal s T o
C@S\é& rqogxﬁaefé%fi?ﬁatdieaﬁsq T eonen P t1Rerep P classerm pigingitidis,
HaBhERRilR z@eeb,cbq &%Ecus?n%ﬂm%igg,r(}lgﬁg'&%ﬂ%pfogo&i, Group

conpi nati on vacci'ne which i esiccated or is
B$tesdpéocabdiy Staphylbéoquisdadressol Stuplyiooratistepidanniits. daedpreferred

rec nstjtute the dried co onentﬁ. Preferred i
embodiment, the immunogenic composition would comprise capsular polysaccharides

derived from one or more of serogroups A, C, W-135 and Y of Neisseria
meningitidis. A further preferred embodiment would comprise capsular
polysaccharides derived from Streptococcus pneumoniae. The pneumococcal capsular
polysaccharide antigens are preferably selected from serotypes 1, 2, 3, 4, 5, 6B, 7F, 8,
9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F (most
preferably from serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F). A further
preferred embodiment would contain the PRP capsular polysaccharides of
Haemophilus influenzae type b. A further preferred embodiment would contain the
Type 5, Type 8, 336 or PNAG capsular polysaccharides of Staphylococcus aureus. A
further preferred embodiment would contain the Type I, Type II, Type III or PIA
capsular polysaccharides of Staphylococcus epidermidis. A further preferred
embodiment would contain the Type Ia, Type Ic, Type II or Type III capsular
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antigens to be conbined wth the active agents in the
par agr aph above include one or nore of diphtheria
WO 2008i080411 et anus t oxoi d, whol e cell pertussis PEWEP2003/012191
acel lular pertussis (Pa) (as described bel ow),
Hepatitis B surface antigen, Hepatitis A virus,
Haermophi | us i nfluenzae b pobysacchari des, neisserial
pol ysaccharides, N. 10 neningitidis serotype B
i c i de unocogecal
POy e tes ROTHIRG 3 R o HETK TR SR RSB woula
c@agih etht ahpuddrysagabeiarides offiGrotie A caeptogsicas] profeably further
carrier protein such as tetanus_toxoid, tetanus_ toxoid
CQIRpRSiRHEL least opg Mrrmatsin and meksi rreterably muktilgyaenef Maratemn.
Protein D (US6342224) as described below 15 Active
agents preserved using the process of the invention
Inmaye bmbbdmmunt af d¢he wvtehtiors aths Waateripopylgseechaided ase full length,

derive romone or .mar.e of Nejsseria nenjngitidis, ]
SRR B OB RE0: Tep a5t E b RopR G g mvention,
thgﬂ%a@clﬁﬁﬁgﬁtaﬁcﬁﬁé‘d beti@eBH PR akdl SHBRED ci)?&@l_‘aggrr r2n¢5 dicimes, 5-10

_St'aphyl ococcus aureus or Staphylococcus epi S.
timgs,d OpkSetimies el 1 2@ 0divhesc sorthat thet prdysanchanidgemiesmaller in size for

QR VPRt CuESTR e 8 uL L. Preleniit, S8Pagigpent.
O¥ g6dactiRirigisetyprealletithiai Hetwien.2 Mdf1odepait ubfef erred

enbodi ment woul d conpri se capsul ar pol ysacchari des
derived from Streptococcus pneunoni ae. The

e Ul GC i de _antigens_are. .
T T R
suth, as tet@msHIxoRlY, teths, tdxlofl flagmenfl 4, dibBthedd Roxdi8CCRM197,

19A, 19F, 20, 22F, 23F and 33F (nost preferably from
PR YHbs Proten 12 (5633224 Tgianug 4toxygCdipitiperign doxin  and

PR e e D A Y DALYy chemica

treatfoentienzae type b. A further preferred enbodi nent
woul d contain the Type 5, Type 8, 336 or PNAG
capsul ar pol ysacchari des of Staphyl ococcus aureus. A

T LTSS T REL O it o e
Fofex@mpjshtht polysangbarglsi chebgicdiygled piafashidether fnkdger Tk

R TR 0T WS N T A
digfethylamino pyridinium tetrafluoroborate (CDAP) to form a cyanate ester. The
activated polysaccharide may thus be coupled directly or via a spacer group to an
amino group on the carrier protein. Preferably, the cyanate ester is coupled with
hexane diamine and the amino-derivatised polysaccharide is conjugated to the carrier
protein using heteroligation chemistry involving the formation of the thioether
linkage. Such conjugates are described in PCT published application W093/15760

Uniformed Services University.

The conjugates can also be prepared by direct reductive amination methods as
described in US 4365170 (Jennings) and US 4673574 (Anderson). Other methods are
described in EP-0-161-188, EP-208375 and EP-0-477508.
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pol ysaccharides of Goup B streptocoocus. A further

preferred enbodi nent would contain the capsul ar
w@oioyssachari des of G oup A streptococcus, prePEr/EP1093/012191

further conprising at |east one Mprotein and nore

preferably nmultiple types of Mprotein. 5 In one

enbodi ment of the inventiony;the bacteri al

pol ysaccharides are full length, being purified

natj ve | ysacchari des...ln | t { ] i t
Adfrhtan RO RS ershioling o B Angaaemif S IR ™"
pAIStAERRid dRA¢atARd WilkBRlipi® had ayaiabide ZADH)ite 8, protellearrier by

times, 10-15 tines or 15-20 tinmes, so that the
Cpboysmidisrranieisatien €harfal ot el Infaet. dmmenmityy 1985 245t 250)-

manageabi |l ity. O igosaccharides are used in a
preferred enbodi nent. 10 digosaccharides typically

P@H A pheliRibvSRAl ottt 2figeieathiss ipheum&ioctal pagtsink avhich are
pol ysacchari des may be unconjugated or _conj ugated tp(?
exposed en the ytten sirfaggehthg Pnewnaenssus (Rpatle of Betag fecognised by a

t 0X0i § t ' i i
oSS B N R o
aidippbrieine WacH arsisecreted oil fel @relibpthegineuabencdes. dfost peferably, the

ei ther by genetic nutation and/or preferably by.. .
PYER] Bal? 9% BatadResn, ?r?@n’;?SP%aE@HEH it@&d‘&%ﬁy @@le@ol?’fﬁk?m of

v . _
Sg’g atBchcgﬁ{ ﬁ%eg%z?ﬁzﬂx, %ﬂ ?}‘\%kg%%bo hREoft PHANNUEME, préfefred proteins

np ysacc e can be coupled via a
irichidegtbinerard inok dgpeitedT bi: spre@motysju dorefarablyredatexified Ibyeshemical

HEARSE A SR Vet et ruedbey d08 PRI B1g): 4010
"E O PAdsohY N BAGInREh -c?eﬁg@ arllda prdt¥iak afork Wiypascobals! fifeumoniae

may thus be coupled directly or via a sgacer roup to
types laanidrid",gvlitdlelber a/hBiashim iBaeplyys ohase A 93pdet 88:aHi0/(1): 67-72

JLhe cyanate ester i.s .coupled wth _ . he |.an
REesimat g poarmelenoenyen. Bidiprigh® & SRk AHn ana
bidISsiAPrbSdrtidd, PV O 86/058551 (W. OPARKAH), OROI 90Y06IBIN{FEkdry et al),
i nvol ving the formati on of the thioether |inkage.

VECIP/0BHAUGRAYA) ir Bspde sod itaemembipay dsigionstasignis thereof (US
lj,cati on 93/ 15760 .Uni Eh VL€ Al LV
SRESECaED, 9L YRIF DRI s oo
or@Y094 L Beilé@ndtnd PeaA aRd hatksnasbrate ddstiod wethntsntheiSof (Berry &

4365170 (Jenni ngig and US 4673574 ( Ander E%ng . Ot her
Patonh brfectapanuny 4296 Dsed4{13): AR 003 §8equsnce hpietoggacry ofifsad. a
3%5{]1%35‘1?0?15%&&@%&19&14 e TR %15?0%%%’”@}?0%9&% %Jzeumoniae“);
pneumococcal choline binding proteins and transmembrane deletion variants thereof;
CbpA and transmembrane deletion variants thereof (WO 97/41151; WO 99/51266);
Glyceraldehyde—3-phosphate — dehydrogenase (Infect. Immun. 1996 64:3544);
HSP70 (WO 96/40928); PcpA (Sanchez-Beato et al. FEMS Microbiol Lett 1998,
164:207-14); M like protein, (EP 0837130) and adhesin 18627, (EP 0834568). Further
preferred pneumococcal protein antigens are those disclosed in WO 98/18931,

particularly those selected in WO 98/18930 and PCT/US99/30390.

Preferred Neisserial proteins to be formulated with the immunogenic composition of
the invention include TbpA (W093/06861; EP586266; W092/03467; US5912336),
TbpB (W093/06861; EP586266), Hsf (W099/31132), NspA (W096/29412), Hap
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A further nmethod involves the coupling of a cyanogen

brom de activated polysaccharide derivatised with
wa@adiopiogs4ari d hydrazi de (ADH) to the protein capCi/gP2003012191

Car bodi i m de condensation (Chu C. et al Infect.

I munity, 1983 245 256). 5 Preferred pneunbcocca

proteins antigens are those ?neurmcoccal proteins

whi ch are exposed on the oufer surface of the

REEATSTS A T (r LIS EPoR A7 e e

(PéT/Eb§9/g§@0§j’Dﬁ1e%(@@rfEP¥9/o@ﬂ1 8), Bo EWTD6Ydi6E R séd SEQ ID

secr et or ‘rel eased by the pneunococcus. Most
Npx:28)eFpidl o1, FripRieor apoosesyed postien inooinmmomtpHesh af at least 30, 50,

1&g T R GnS e CWEIoRR46E) LppA shuRPEbRRTREppssibsia,

SEadrs o ﬁm}xe{d MI@fc%‘i(ﬂer%rﬂt €111, FRdB{Wde8/02547 aHasm ot
[imted t pneunol %sn n (prefer abIXMdet oxifie

RHRPRSI0594) SanabBP LB ERAAGE51 s M TEHEN 17280) and o

R oS Ry B b s s

p&t beal AfecauBbRNe yrepaiatien. types 1 and 2.", Mtchel | et
al . Biochi m Bi ophys Acta 1989 Jan 23; 1007(1): 67-72
15 "Expression of the pneunolysin gene in Escherichia

S5 RBP4 B RREGE S on
oM RO/of SB@ﬁtHeN&VB&thnufsmﬂBan&télhap&rmﬁbmeﬁmhoﬂsaI 'Blitd pertussis
variants ther

4193 - B t al
CoIRROR P Ao Ho WgPlét‘i glnBva?mafﬁ{% B eﬁ(’ereB‘?eHPi?b pertissis (Pa)
w% ({hoc%%%ﬂns atBEhdt Ofe %htlgé é?%ﬁ%lyaﬁ&i) bf g Qlﬁ’é@)bﬁ@iﬁePT FHA and

etion variants the (Berry & 20 Paton, Infect
69kiDa pert:AH6. Dextalﬁzt(thﬁ)acaﬁﬂ& BrcihSeglse rwataheaglmtgmgens guch as

of _Ps 37-.ki 1 odalt on ativ n esse
Ffrs% o R, e Bresectine it a8 SonfuRied oo S35 Thé favention
WP COE Cati e O Ipr\RdiR NeHofk3ti oK Qlo@ingS DiPietheria and Tetanus are
ansmenbr ane del'etion~variants thereof; CbhpA and

Diiplihetretespiinaddistaats toxoidar Thenosoidh areefentiveblyoinagtivesad toxins

99/ 512 | d - 33 hate » . .
(e APBGe e avipt eaEatt MR AFmAlBAOEN efes macivgsd py the
iHQuORIAO DA Jor nfdz@PoinSmiekions. Beato et al . FEMS
M crobiol Lett 199 164: 207-14); MIi ke pr ot ein,

(EP
Adgamiizdy thebighbhessoys ligaiof tkuEmve@tms@ay e mm\thiféir s 416 with

o LA PRSBSOS HERP RS 1985 iy e

coita€}. $BLH 8RS Oarnfd eRSERHIITORIPBOS QmuaBﬂlaBﬂfef eyriregd with the dried
Nei sserial proteins to be fornmulated with

andriig g FommoneRF s eRtpnpd i g1c sapesyFiRge Rt @nd#%%na gaantsps The
dﬁ}!ﬂ’%%%ée@& is AenSReSR AP 44t 346 Lquﬁ%:ﬁ%gﬂmediately prior to

injection as a single vaccine. Thus for example, the highly viscous liquid composition
of the invention is reconstituted with the liquid DTPa or DTPw vaccine (preferably
extemporaneously) and administered as a single vaccine. The DTPa or DTPw vaccine
typically is adjuvanted at least in part with aluminium hydroxide (for instance

Infanrix ® and Tritanrix ® vaccines of GlaxoSmithKline Biologicals s.a.).
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ThpB (W93/06861; EP586266), Hsf (W99/31132), NspA

(W096/ 29412), Hap WO 2004/ 039417 PCT/ EP2003/012191 22
W@ ROTHERPD/ 02766), Por A, PorB, OW85 (al so knomem/aB2003/012191

D15) (W00/23595), Pi1Q (PCT/EP99/03603), P1dA

(PCT/ EP99/ 06718), FrpB (W96/ 31618 see SEQ ID NO 38),

FrpA or FrpC or a conservedsportion in common to both

of at |east 30, 50, 100, 5 , 750 am no aci ds

Wl)92/ 01460 b nd/ or B (PCT/ EP98/05117; 5
Th o<y o150 PR GPRPEET S Or 76076 aasens T pon Bpiggt @ hos
%M SoR2pstable Hiasd szlﬁﬁw&\%gﬁz@eoﬁge%d/dﬂo@l@% more antigens that
PCT/ EP99/ 08315) tA (W099/ 57280) and ctrA
C@mekEP®b¢@@g@5¥Jnﬂwﬂ@@@Kﬁ%] proteins are preferably
added as purified proteins of as part of an outer
menbr ane preparation. 10 The vaccine is preferably

Pieférfad adee/pehile FNkf1ganse Pra¥intintigey aichlel Mhbaﬂxapmﬁn (US
one or nore of Diphtheria, Tetanus and Bordet el

5per008% andsfusions é@qnaﬂ@ng Peitidse therefson (exbRp @Nélﬁfl) ﬂ%@ Sg34064 -

| 55, (2
per?us& S ;ﬂ%a) |c ’comlghgaweggs)t %gﬁ ’a |’g%1r?’ Hmwl,

Hopo Bfiapabhd/Digo or all three) from PT, FHA and 69kDa
pertactin. Certain other acellular vaccines also

contai n aggl uti nogens such as 15 Fin2 and Fim 3 and
PHIGP&l YRRRhZE SRS ed[nlﬁ S E{%ﬂld%”%éfee‘iwfeo& 5\1% Rtildled Rirus, split
I nvention. Typica antigens provi

iqﬂu@nm:hh[sn gayai msdzggﬁ)lop M]D@Ki @&llanad Vebarils oamélole flu virosomes

ht : d tet | g, The toxaid
e § Rtk SeenEofBs 100F BrSam isthe iy stiranant
iortaﬁé R f, Wubihad GANRIPARRY dEM Hrotdifs bf &m&ﬁﬁﬁéﬂé%&%i’gy

the i ntroduction of one or nore pdint nutations
Alternatively the highly viscous liquid of the

G e T N L R T e
QPElyEJPrWYein)) tIRITIN @%temcth@ll\@?ﬁﬁém oPdehyatives thedd S or

exarripl e conprise dual anmber syringe with the dried
Itashguld; ruprprecinted tleai tagtigeme a@méwltlw& hg dpeenéign imayecomprise

[

oBb oy el ORI hoURTRAS, 91 s ARG g
cnperitidi® Moy ald ecinprise apsalas p@lgkaech{mms derivedhfismf @fe or more
exanpl the highly viscous liquid conposition of the
SH"?‘HFér‘?tfgéﬁelilas reconstituted with the |iquid DTPa or

DTPw vacci ne (preferably extenporaneously) and

adm ni stered as a single vaccine. The DTPa or DTPw
Inimooogedic compositions and vaccines

A further aspect of the invention includes immunogenic compositions or vaccines
comprising the highly viscous liquid of the invention and a pharmaceutically

acceptable excipient.

Preferably, the immunogenic composition or vaccine contains an amount of an
adjuvant sufficient to enhance the immune response to the immunogen. Suitable
adjuvants include, but are not limited to, aluminium salts, squalene mixtures (SAF-1),
muramyl peptide, saponin derivatives, mycobacterium cell wall preparations,

monophosphoryl lipid A, mycolic acid derivatives, non-ionic block copolymer
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typically is adjuvanted at least in part with

al um ni um hydroxide (for instance Infanrix (r) and
waeit@smit’x (r) vacci nes of d axoSmithKline Bi oPCOERENF012191

s.a.). 30 WD 2004/039417 PCT/ EP2003/ 012191 23 The

vacci ne may al so optionally conprise one or nore

antigens that can protect ajhost against non-typeable

Haermophi l us i nfl uenzae, RSV and/or one or nore

' t [ t hgst agai nst i nfluenza
s b8 RubPC b PRRoRGRE Finall P aDhe BARPS hnd Sy 4F6T e,
inaftm@enfldtinglcoap]dxicsrI8 COMY)RLiet & thble ddsd@ddB) T&ARashi et al.
fusions conprisin eptides therefrom (eg LBl Fusion).

(1008) Nature Bu-873ch50 Tor yeteripery dise and fop prrfrctionyt axmbp@sz in
argﬁl%gs? ﬁl%g‘é{rke&enrlge |Sn0;E Il%g%r?g g a\?l;] W&%ﬁiﬁ% i nc }Ou dz

whol e, live or inactivated virus, split influenza
virus, .grown in eggs qr. MDCK cells, qr Vero cells or,.
AP R Ioeee fUEPo eSS Sara s b gpmefogally effective
' 09 4n Lf | nant
HOEH D Hiinogeds s DO Sl mBhe oAy, T RE RN o
cansiderpdtinelndd the smirtvepgaiicity] $hBthef ernct theRBWiRespivihber y

BB i R LR o GRS
caRhBér, MAltd ¥RRIiBRIERins ahll tRNAMIEL BEIARRRBTbRS et Rbe

antigenjc_ conpositions of the invention may conprise
adgpigistaredroyushdagiensiage kot igdbe Wencimgert andrit i vedlhyitkin the skill
eci of  bacteria tigeni c .conpositions.my al so
Ofc?:’l Onp rn?)soeglsg%\ S Suﬁ% ﬂ%ﬂ’&%ﬁgﬁs oglg}l? oeXPF%‘??F%tﬁ%OIbr
nore 20 species of bacteria. |nmunogenic conpositions
and vaccines A further aspect of the invention o
Theyatiye agent 4 POBERIS it vapBSiconesmiratipnsiindled gkly vigous liquid
L skad:the.hi ghl v visgous. |i qui ipyention .
orAGRRE SF IR iiafbh I odth2 BRI ol bPUEE b Rlhe i
arPsreduatt abdegsary treadhisvie e getBhdedaREPasild the ma@imia @6hdMtration is
cont ai ns an ampunt _of an _ad{ uvant sufficient to

the ArHewm RO hbahwil eegEh@sotusion ps hrmegensgasly sewradssl e
wilindsd Hth?Hl”ﬁﬁi(ﬂuPé: | F&%ﬁtﬁfég, RE GaifiBhurh l(nggﬁxﬁ“t%ftthelrapeutic agent is

alum nium salts, squal ene m xtures
preferably one which will provide a single therapeutically effective dosage. For

C

bioactive substances, the minimum concentration is an amount necessary for
bioactivity upon reconstitution and the maximum concentration is at the point at
which a homogeneous suspension cannot be maintained. In the case of single-dosed
units, the amount is that of a single therapeutic application. Generally, it is expected
that each dose will comprise 1-100ug of protein antigen, preferably 5-50ug and most
preferably 5-25ug. Preferred doses of bacterial polysaccharides are 10-20ug, 10-5ug,
5-2.5ug or 2.5-1ug. The preferred amount of the substance varies from substance to

substance but is easily determinable by one of skill in the art.

Highly viscous liquid comprising an active agent

Another aspect of the invention is a highly viscous liquid comprising an active agent

which is preferably obtainable or obtained using a method of the invention. The active
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wonp@elod@iaci d derivatives,

rnurarnyl peptide, saponin derivatives, mycobacterium
cell wall preparations, nonophosphoryl [ipid A

non-ioni ¢ bl ock copPCT/RRI003M)2191
2004/ 039417 PCT/ EP2003/ 012191 24 surfactants, Qil A,
chol era toxin B subunit, pol phosphazene and

derivatives, and innunostigylating conpl exes (I SCOVb)
such as those described by Takahashi et al. (1990)

Nat ure 344:873-875. For veterina and f
agsnb BIRERTARIY Teiping A ppddheand(a an%\%ﬁrwﬁ? fﬂl&@&%@mcﬂy

f&&%ﬂ%&gﬁ% Windhewndhoy ﬁqhéjﬂﬁ'@ﬁtlcﬁlaﬂldtéﬁbééﬁﬁaﬁ recofStittibm

enit conpositions or vaccines,
Pref@mbﬂglaotpast&la, §0,e40¢ é&t80\/ 80, (Hr%f}(m%thoﬁcttmgﬁmmmw,s

be determ ned e .ca . Fac o b .
AR b AP SRR rﬁtwﬂ%gé ey fwde GTSRAEPY a9y sHifeble
nkﬂ%d'ﬂﬁ%ﬂﬁﬁﬁgawﬂ&knbﬁimﬁﬁﬁp|exed with or covalently
attached to an adjuvant or carrier protein or other 10
carrier, route of adm nistrations and t he number of

sl BB e o PRl B 30 BB B

s8lkdtbd fro@fthé BFOUP RbAGktEIgSofighodEK enAtuldie des-aialtulbat, 1adiblose,
wi t hout undue experinentation. The active_agent can be

syrescemaltpse, lgtoge.sgriiiohdemmelipscomaltitol, Jagtitohinghatipit, frehalose,
Y, of the invention.

aFJﬁﬁgS% ?[fléﬂyg%%ﬁ %el&%%ﬁ‘%‘%ﬁﬁlﬁt rati on of the substance

is an anmount necessary to achieve its intended use,

whi | e, the maxi num ¢concentration js the nmaxi mum anpunt,
Highly vigeeys liquaghphihp snvestion Mgy comtamaing oé Hepstiyy agents described

SRR O gl U 0 e

bmi@waﬂ aidtym pfoe instancé celds| i;ubpeldnlalct@nqaositingi; dacteria, outer

t hera eutJ aII effective dos or 0 .bi oac
ngqgﬁ:g ﬁ%afﬁt}cms %%V%%eﬁ ?l}ag(ﬁ tsﬂlaﬁgelg ot gﬂ’h}fﬁ gomprise a

n{%ﬁ&%fe%afo}‘ ef( %le BiR&ak, 'p‘ébﬁd’esuﬂ’aﬁlora%ﬁ@ Nst{rue lél@ﬁbl@é"d the
maxi mum concentration i s at E{JOII’]I at which a
e

oligomylsetidess pslwsqsehmd@ﬁ, Qi@osmhagr mdﬁsacqh@dde +prateia

case  of -dgsed . .units, th u

GRErE oherardprie bromtcelbate TBRL M phirfitfopfindions of
cEhPAShE tvo bhmbresahe SRSR alivd a%ﬁf&prl se 1-100ug of

protein antigen, preferably 5-50ug and nost 25

preferably 5-25ug. Preferred doses of bacteria

S L b e e T G

obfa@libBiysd methed bBthe invention wherein the active agent is or comprises a

vaccine or vaccine component. Preferred components of the vaccine are described
above and include IPV, more preferably IPV and bacterial polysaccharides, preferably
polysaccharides or oligosaccharides from Haemophilus influenzae b and Neisseria

meningitidis A, C, Wand Y.

Preferred vaccine components include IPV (an inactivated mixture of polio virus
strains). Preferably, IPV is combined with one or more of Hib PRP polysaccharide
and/or meningococcal A, C, W and/or Y polysaccharides and/or pneumococcal

polysaccharides (as described above), more preferably IPV and Hib; IPV and MenC;
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substance but is easily determ nable by one of skil

inthe art. H ghly viscous |liquid conprising an active
wao@an343D Anot her aspect of the invention is BCHEBWY012191

viscous liquid conprising an active agent which is

preferably obtai nabl e or obtained using a nethod of

the invention. The active W 2004/ 039417

PCT/ EP2003/ 012191 25 agent preferably retains its

trhY .OF: ' I, Gt LQr i eni.cit )

mAE e e AR s MR P e R RN amd
B s oMentA HeCONEiY, Midn ©8nd YPoeTPar, alibyMeah d £risy. 40,

50, 60, 70, 80, 90, or 95% of the active agent's

activity, antigenicity or imrunogenicity is retained.

Thi ’ - S 3 f
I o RpogEA MBS oo AR MRS, ol TR Baes R lso
be treplopetas idofingt ddoee)bl y conprise a gl ass form ng

pol yol selected fromthe group consisting of glucose,

mal t ul ose, iso-nmaltul ose, |actul ose, sucrose,

i _ . S . .
Ao O O Ron S04 P bl Al ke (R U P B iy are
prsfenaly usadjuvastesxirtposferahhyod et icomprisd-hlginiumi saltaus

liquid of the invention may contain any of the active

agents descri bed above. The active agent preserved by
Piecfabily @i polydasiRkided bibligds¥eNarkRE R o&jRatelitOh PEh&R or

system for instance cells, subcellular conpositions,
casaen e cosrpreingl b-halpabeniiopes/@sidesceibpd alpaweht i ons and

viruses. It may alternatively or further conprise a

nol ecul es, for exanple proteins, peptides, am no
Tlachighly RO LGhie o€ t1RGhtntion @ld Brofer £ 8rhBiesd with other

pol ysaccharides, oligosaccharides, polysaccharide -
aniiegRseing copgnnatigatvascing whishse enftonatle desiesatsidrpr preferably liquid

' | I ' [ nat i f

ToEATHR Sfch bl (%Yo 8 ecp TR T SO et
arfigedsetorbedomviradiwiginths coniehts @€ tir dohiley of idautioh Gnblcte

referably. ohtai ned,or obtainable by a nethod of the
o T O TRBIBR ANOHD (aiaro/exlpoHiolp Eelbpertismin P scaliular
i ' i - onponen f
PHRES, 1% P ARG G AP HESAS LIS Wtk pANEgbeal
pqlysstehasides phéhenuded] podteins,aleisserial palysiahinddes, neisserial

pljg{e%s?ﬁgg!ﬂal polysaccharides may be conjugated to a carrier protein such as

tetanus toxoid, tetanus toxoid fragment C, diphtheria toxoid, CRM197, pneumolysin,
Protein D (US6342224) as described above.

A further aspect of the invention is a method of making a vaccine comprising the step
of reconstituting the highly viscous liquid in an aqueous solution. In a preferred
embodiment, the aqueous solution comprises Diphtheria toxoid, Tetanus toxoid and
Pertussis (acellular or whole cell) antigens and optionally further comprises hepatitis
B surface antigen. The DTP vaccine is optionally at least in part adjuvanted with an

aluminium salt, preferably aluminium hydroxide or aluminium phosphate.

Another embodiment of the invention is a kit comprising the highly viscous liquid of

the invention held in a first container and a vaccine comprising liquid DTP (acellular



25 pol ysacchari des or oligosaccharides from

Haenophi l us i nfl uenzae b and Nei sseria neningitides
wWe2000039MBNd Y. Preferred vacci ne conponents iPCI/ER®03/012191

I PV (an inactivated m xture of polio virus strains).

Preferably, IPV is conbined with one or nore of H Db

PRP pol ysaccharide 30 and/ e meni ngococcal A, C W

and/ or Y pol ysaccharides and/'or pneunbcocca

pol ysacchari des (as descr,i bed abave), .nore preferably
Rl Tp b Pt BgnA A BB Bl ey bE 1S3
REHER2003/. 012191 26 1PV, H b and MenC, Hi b and MenC

| PV and MenA and C; Hib and Men A and C | PV, Hi b,
Men A and C H b, Men Cand Y; or IPV, Hb, Men C and

Y. I.n the above co sition ere. po acchari.des are
Afueiereb of B R AP RR Bk ey LB s Rl B G RA tEe
iH&rpsraRd dR¥RIencShélpUgh these conpositions may be

adj uvanted (as described above), they are preferably
unadj uvanted or preferably do not conprise al um nium
salts. 10 Preferably the pol ysacchari des or

ol i gosacchari des are conjugated to a peptide or
carrier protein conprising T-hel per epitopes (as
descri bed above). The highly viscous liquid of the
invention are preferably conbined with other antigens
in a conbination vacci ne which are optionally
desiccated or preferably liquid 15 fornmulations which
can be used to reconstitute the dried conponents.
Preferred antigens to be conbined with the contents of
the container of the invention include one or nore of
di phtheria toxoid, tetanus toxoid, whole cel

pertussis (Pw), acellular pertussis (Pa) (as

descri bed above), Hepatitis B surface antigen,
pneunococcal pol ysacchari des, pneunobcoccal proteins,
nei sseri al pol ysacchari des, neisserial 20 proteins.
Bacterial polysaccharides nmay be conjugated to a
carrier protein such as tetanus toxoid, tetanus
toxoi d fragnment C, diphtheria toxoid, CRML97,

pneunol ysin, Protein D (US6342224) as descri bed
above. A further aspect of the invention is a nethod
of maki ng a vacci ne conprising the step 25 of
reconstituting the highly viscous liquid in an aqueous
solution. In a preferred enbodi nent, the aqueous
solution conprises Di phtheria toxoid, Tetanus toxoid
and
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Pertussis (acellular or whole cell) antigens and

optionally further conprises hepatitis B surface
w@niotgaa17 The DTP vaccine is optionally at | eaBCT/EP2003/012191

part adjuvanted with an alum niumsalt, preferably

al um ni um hydr oxi de or al um ni um phosphate. 30 Anot her

enbodi nent of the inventionggs a kit conprising the

hi ghly viscous liquid of the invention held in a

.ééb contai ner and a vaccine conprising liquid DTP
H§I ar WD 2004/ 039417 PCT/ EP2003/012191 27 or

whol e cell) in a second container. A dual chanber
syringe may be used as described above. All

The txamepiestelow appatasnied qupisingatandars! te¢hngghesy wincn a:teh»izeil known

ohDiogPhe 2B i aR oL S B erPesiu deorde Saivadiapgs The

eXdeh AT MLREaHR, Bt dﬁﬂ’otQﬁ'hf ﬂl%dn&éﬁﬁoHSI ng standard
t echni ques, whi ch are well known and routine to those

of Skl|| in the art, except where ot herw se descri bed

b R ot L 2 o

free2|ng condi tions Sanpl es were made by dissol ving
sucrose in water, to give 1% 5% 10% and 20% 10
Sypplgs Wsremadsdnpiissolvigg sugsege i ataterdo Bved Yorya e and2@%

SJUSSREHANEL 130 o SBA-FS M TR i g
teR@RERNS fiayl e reg@bied (PWREEUICE, tife firdd tndicdud dfithécdadem@r is

val ve and 6 thernocouples are available to neasure

-&SﬁG mwm:ns regiigied withadlectivalveraldf6 thempsonplas aeswmﬂabﬂ@to

a thro hout the process.
BBl B epbirebiey Tt e iR Snaipfpined ac
15Te¢ 'ﬁh@h@ﬁﬁt e prédeSs. |’I%\é?kes§1§}€ weid 11@&1 RAuBES 18D0mBar and
reduci ng the pressure further to nBars, SnBars,

nRinkasat &, thls leW:eth 19 miguidsBefios Iadublﬁ)g ﬂwﬁmcssureEfarﬂner to

ssu e te to al | ow
SRR ot B Lo w D QuarteEr Qe eaitn 2 iy ekl nbesy
levBew saiBhRiad Sof 2RhiMiéNe aﬁo&zhﬁé {EREREHMIS to equilibrate and the
Ther nocoupl es were
temperature of the sample was read using a thermocouple. Thermocouples were
attached to samples with different sucrose concentrations and the temperatures

recorded in table 1 are mean values of the temperatures.
Results

All samples froze between 1.66 and 1.11mbars, irrespective of the concentration of
sucrose present. The temperatures measured at different pressures were very close to
those predicted from the triple point curve. Therefore the presence of sucrose does not

have a large effect on the temperature of the samples at different pressures.

In order to avoid freezing of the sample, the pressure should be maintained above
2mBars for a shelf temperature of 15°C. At lower temperatures the pressure should be
maintained at a higher level whereas use of a higher temperature would allow the

pressure to be reduced further without the samples freezing.



attached to sanples with different sucrose
concentrations and the tenperatures 20 recorded in

wo aivse31ar e mean val ues of the tenperatures. PEREBPI00IF012191
Al'l sanples froze between 1.66 and 1. 1llnbars,
I rrespective of the concentration of 25 sucrose
present. The tenperatures sured at different
pressures were very close to those predicted fromthe
triple point curve. Therefore the presence of sucrose
does not have a large effect on the tenperature of

Thhg 1sanpl es at different pressures. In order to avoid

reezing of the sanple, the pressure should he
Pregiure ai n e AMEbowred BOIRIBIES Tb&or@tlogh’@mpet@ﬁpe r aTPIQWé/ﬁSCfZGn

15 C At bhao - rmrocoit a
Wet L CllpCI aL tH—eS L MCPT T3S5UTT© DIIUUI ulh é

1%@?% nedl%t a hi gher | evel whereas use of & er
d

ratu utrd attow the ressure 1o ber
SDEPR T wl Thow reezi R

er w thout the sanples freezing. WO 2004/ 039417

sEBE EP200Bf 642191 29 Tab| eod Pressure Measurleghid
tenperatufe Theoretical te .erature Li quid/friozen

250iBmrBar 15 Cliquid 50nmBar7 5 C liquid 5rrBar1iquid: 1C

Li auid 2l 5mMBar.-5 C -7 Cliguid 0—75nBar 211 21

Of7Sehas 0 #iE4 -22 C -27 cH€zen 0. 2nBar - ﬁm@n“ -

cfrozefr—o pte—2—veth i '3
0 ¥ - . ozen
f ing or m f ormati on reservati on sanp| €s

0?23‘? i ng_pac 10% 15% anf_ 335k Sucrose were hgggnpand
a to vials. Sanples were put into a freeze dryer

at a tenperature setting of 15 C throughout the
process. The pressure was initially reduced to
ZOOnBars and 10 maintained at this level for 10

ERRIER MEeRld BF SIS AR IRCNE S0 BPuklln o 1o

8nbars for two to three hour s durlng which tine
Prévervation sgphglss corsiidmngtite, 194nP&sahihle querhse wetganade and

adderzg3 to vials. Samples were put into a freeze dryer at a temperature setting of 15 °C
throughout the process. The pressure was initially reduced to 200mBars and
maintained at this level for 10 minutes to allow degassing before reducing the
pressure further. The pressure was further reduced to 8mbars for two to three hours
during which time thermocouples inside the samples showed that the sample
temperature reduced to 4 °C due to evaporative cooling. After 2-3 hours, the
temperature of the samples returned to 15 °C, indicating that evaporation under these
temperature and pressure conditions was near completion. During this stage of the
process, the sample did not boil to form a foam or freeze so that an active agent within
the sample is exposed to as little stress as possible. The sample have the appearance of

viscous liquid.

Further drying of the samples was achieved by reducing the pressure further to
0.1mbars while keeping the shelf temperature setting at 15 °C. These conditions were
maintained for a further 10-16 hours. During this phase, the sample temperature

remained at 15 °C since the rate of evaporation was slow. Further drying took place
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tenperature reduced to 4 C due to evaporative cooling.
After 2-3 hours, the tenperature of the sanples

wo eddiosd’ t o 15 C, i ndicating that evaporati onPCmER2003/012191
these 15 tenperature and pressure conditions was near
conpletion. During this stage of the process, the
sanple did not boil to formyg foamor freeze so that
an active agent within the sanple is exposed to as

a%d g?sgitgﬁte%?np aggagsl‘jé 13 ?}aeara ceégﬁ%u L V&/gé gﬁce on %ts side,

tnersamﬁ)wwnmthapmrwmlpwveﬁﬂ emdtgoﬂctags plicasia Y ket the
further tag_  O.lnbars while keeping the shelf
saretp és aligrid elase of high yiscasitycF lgwreb %xwaf: gpReaEAnGe phthe high
{gﬁésrﬁg for a further 10-16 hours. During this

q[ e sanple tenperature remined at 15 C since
the rate of evaporation was slow Further dryi ng took

| ace WO 2004/ 039417 PCT/ EP200Q3/ 012191, 30, and t

Exauiplg 3 Retendion of TRy Jmymunpgenicylier drying W‘fth?‘ﬁefr%"éﬁ’& ¥
fooam fmationon jts side, the sanple contents sl owed
very slowy, over a period of days show ng that the

ST B Lo X RS e

atoeaiihis $odne kg tation opfredzlfﬁg Eﬁﬁ&ﬂﬁ@ﬁ@ wetd p(arﬂ)fnfnedi toldstérfdne
wi t hout freezing or, foamformation Such sanpl es_have

whethepBénmstipy @t:qdélaeci dhigh/lesst afaniigen eetention \wpqwssﬁ fo dry IPV.
bubbling that 10 acconpani es foam formation or
freezing. Experinments were perforned to determ ne
Thieetsbpdarate ek perireétto oeferpetiveraed & whigh Iﬂ’@\xﬁs reduspearided) éman
retention when uosed to dry IPV, . Thre rate
a@@@&? soHae Wil 187 pdicrase ﬁﬁﬁo%ﬁr%hol%aa ?/s ﬁ ising agent. The
t

SAESHSHERIEN 18 shitonE RATIAN HelcHladkl o WO Uy RRficr 3-83
ﬁ&amacﬂ@sr amelrthe mmﬁpelrattm v@aslsemorllSS’e}:i The atesswh incl imgaléy reduced

placed into a Heto Drywi nner 8-85 freeze-dryer and

tq %nB@rﬁﬁ@ Aegas rﬂée SEPLe A 40 pajmptes, Theprissees iee & Figper reduced to
skp;a&g mgowagxseg&v Qtetﬂlsl 1%&%%&%&2{@%@%@&1 gggegn erature

e pressure was
s@ubawas agst ands °@anﬂ tiad tenpérature ingd th‘ecsampi{mmnbmtored As
During this period the tenperature setti ng _was ke

vepter EBaoTaing ﬁloﬁéthﬁ seippleatha temparetyre drepraship e Grary towards the
GHR ok tthe rtvevg hours the temperature returned to 15 °C as the rate of evaporation

slowed. No bubbling or foam formation occurred under these conditions. The pressure
was then reduced further to 0.1mbars and these conditions were maintained for 16

hours more in the first two experiments and for 10 hours more in the third experiment.

The samples were reconstituted in water and an ELISA was used to assess the
retention of antigenicity of the three polio virus strains. The monoclonal antibody
against type 3 IPV, was used in an ELISA to assess the degree of antigen retention in
the reconstituted, freeze dried sample compared to a reference sample that had not
been frozen. Results are presented as a percentage of the reading given for a sample

which had not undergone a drying procedure.
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20 water evaporated fromthe sanple, the tenperature
dropped to 4 C but towards the end of the two hours,

WO b@4agaper ature returned to 15 C as the rate BET/EP2003/012191
evaporation slowed. No bubbling or foamformation
occurred under these conditions. The pressure was
then reduced further to O.lgpars and these conditions
were maintained for 16 hours nore in the first two

exigrinents and for 10 hours nore in the third

ReSUS) i ment 25 The sanples were reconstituted in

THEHAED sith]edhddld Sofid \WBSeaiERE hb@eR&IBSSappesred tebeiit ths form of
of antigenici {&//giof the three polio virus strains.

a highbyc vieenuls lighid/ glawypincagaiicn 8 Perighal days e diad sapapls Waﬁ able to
ﬂ?wlﬁﬁk%on&, utegﬁrﬁgf degree of antigen retention in

recons Feeze dried sanple conpared to a
reference sanple that had not 30 been frozen. Results

' ‘ ' [Ta0 appear ance however they
appeared to be in the formof a highly Vi scous

. THTI rl/ nl ass—sinece over—a n riod of th driod
FroTy—uv <l = uu_yo, €6
F@’ﬁ%rﬁfépfwas ab é ?@eﬂmeaw i f t%eeﬁmﬂr%ﬁ%er " experiment
inverted. 5 Ta 1§t i on1&fholy BRI | PM @dthbaesyc
det er mi ned by LI SA % m)nocl oﬁ%é %ody &yt
Narspgag i t hout foanﬂﬁ@ or freeZ|ng) Fornuldtion 1st
avpnari nnnt Q" avnori Xp%i" it [ 10 hAote

CAPTTT | IIL LA "2 A% \ O] 1Toul
26%/?‘&“”@18 hour cycl(}s& (12 hpur cycle) No jsugar 0%

18@&){%@#}[‘ 0se Y% 107 o7§4iCTr OSe (9% (54} %1% 10% r ehabp}%e

0 93% 10 These | evel s| of type 3 | PV lantigen

10%ttegdtalose conpar es $2%y favourabl y79%t h the| freez@%

dr\/l naresults shown below-whereverv—|owv HAG \Wnr A
)

).
oo T Tt > T TOVvvT TCTT OV Vi roT O veTy T VAT UCJI VVCT ©

usually found in the sane
These levels of type 3 IPV antigen retention compares very favourably with the freeze

drying results shown below where very low values were usually found in the same

ELISA format when a monoclonal antibody against type 3 was used .

Table 3 Retention of type 1, 2 and 3 IPV antigens as determined by ELISA using a

monoclonal and polyclonal antibodies (freeze drying)

Method of drying Polyol content ELISA —type 1/2/3 %
Polyclonal = Monoclonal

Freeze drying 3.15% sucrose 46/49/58* 19/25/0

Freeze drying 10% trehalose 47/43/58 25/0/0

* The experiment freeze drying in the presence of 3.15% sucrose was repeated five

times and the results shown are from one representative experiment.

Example 4 Long term storage stability of dried IPV stored as a highly viscous
liquid/glass.
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ELI SA format when a nonocl onal anti body agai nst type 3
was used. Table 3 Retention of type 1, 2 and 3 I PV
W@eougans7 as deternmined by ELI SA using a 15 nPCDEPDNHD12191

and pol yclonal antibodies (freeze drying) Method of
dryi ng Polyol content ELISA - type 1/2/3 % Polyclona
Monocl onal Freeze drying 3,,15% sucrose 46/ 49/ 58*

19/ 25/0 Freeze drying 10%1trehal ose 47/43/58 25/0/0 *
The experinent freeze drying in the presence of 3.15%
sucrose was repeated five tinmes and the results show

IPé/P dridd-uningihe medidedrepribed v Exasplerdvasistored Slafrs @mpntbs.

ermstora tab I f
i B S T et Rl Y B\ BT e A EEIS AR used
toRisHsEMRAORN AR d Dahtigdd city ot e itiede polidrgiriseraims! Thde
described in Exanple 3was stored at 4 C for 9 nonths.

mypeclenahpnidhodigsy ene agaisbeach ghaa, Warossed i sfpetater s to

asg Find &]dgggenof%h#lgéh 15 $the rQoASHERT stdP€d Qt% Qﬁhlpafr
anti geni e three polio virus strain ree

ENISY0Badben oaﬁiddbmd be secomtﬁutag aamples framhthe amé hatch\pner to

used i n separate ELIS assess the d ee of
stareee-o ik roselte Weresemparadie arre%rﬁlpg? SaRIE et g not begnfried.

= | )
REH Bl eonled 2 ARAnPEERE RIS Bt B s Btphei bbb
unidesgdnes dvging pcaregdarced to a reference sanple that had

not been dried. Results are presented as a percentage
of the reading given for a sanple which had not 10
REQGEr gone a drying procedure. Results Table 4.
“Retention of IPV antigens after storage as a highly

viscous liquid for 9 15 nont hs Treat ment Type 1 ELI SA
Talpd. RetenticpofiPYeantiopny affer stoFageds adigiiy Juych by 3

m®dfis Not st ored

Treatment Type 1 ELISA Type 2 ELISA Type 3 ELISA
Dried/reconstituted 72% 75% 88%
Not stored

Dried/reconstituted 70% 94% 90%

9 months 4 °C

Therefore IPV which has been dried by the method described in Example 3 an be
stored at 4 °C for at least 9 months without loss of antigenicity.

Example 5 Comparison of the immunogenicity in vivo of IPV after drying to
form a highly viscous liquid and reconstitution compared to undried IPV

Groups of 10 Wistar rats were inoculated with various dilutions of IPV which had
been dried in the presence of 10% sucrose to form a highly viscous liquid using the
method disclosed in Example 2 and reconstituted. Further groups of 10 Wistar rats
were inoculated with reference samples of IPV which had been prepared in the same
way but which had not been dried.

After 21 days, sera were taken from all the rats and the sera were tested in separate
immunoprecipitation assays using Type 1, Type 2 and Type 3 polio virus.
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Dried/reconstituted 70% 94% 90% 9 nonths 4 C

Therefore 1PV which has been dried by the nethod
waele®ensdaed in Exanple 3 an be stored at 4 C fRCT/EP2003/012191

| east 9 nmonths w thout |oss of antigenicity. 20

Exanpl e 5 Conparison of the inmmunogenicity in vivo of

| PV after drying to formagfighly viscous liquid and

reconstitution conpared to undrl ed IPV Groups of 10

d h varl
Rq:slgfys agvﬁélam?a%ge% ﬁ ‘H‘Etle% a ?H]énl ro £ n tr i’reach
éfu@ﬂ%@@ bth F@Hﬁoaﬂ%g it ds qugfy? %ﬁﬁ %I} Sg) o of the
rafAeSerRSENTATERS a58eERd uéoge@ﬁaaw%ﬁ%}tmﬁ é‘ae relative

pcﬁmowtoéﬁh@drmsﬂwdaﬁconstltuteﬂtlﬁv qozparede tlhe ysied refeeacodi
reference sanples of I PV which had been prepared in
the sane way but which had not been dried. 30 After
Table 8 AWEmuiEReRicity bETAkRE dry@mteldrm diigh dissodtdidui
(J8.£087/05) Sdire&dn@Btutibn S6RAAEd & arl BRNHRARERENPE BV (TIIE097)
assays using Type I, Type 2 and Type 3 polio virus. WO
2004/ 039417 PCT/ EP2003/ 012191 33 Results are shown in

+ahl o

ha o= \ £ +
Tar© tnat—e6 alHo [} LH HUHUCI UI UTTAafl .
_S_?{gﬂg_Lg ach |N:R bﬁflof it t m.“ 4'RP relative

dase t Hamdiluted rll/]r 234 1 ¢ 14 Lzrie_u;gr UF;(LJ’/ of t hl‘_ Péﬂﬁﬁcy

QNGBS rver t_as |assessed by the i mmunopredipitation

Tasshy ankd c) tHe relatiyé potenty of the6d% ed aRd56

Tygepnst|ig uted 1|RV conpanéd to the3undried 7clef er en6825

TY§2%5 5 [Igbl e 5. munogen city of 11 PV af {{a8.18r yi hg.050

J]ng’dd‘f‘a i gh Vi gCoSi1y Frquid (JULEQL7] 05) and

Ti/ﬁq" Inlg;ltd“‘-llnug Ipd:\lclyibllﬁ dll UTg r7i ed Tef 3[3n Y20

r adcnandant
Lot T O ——Og

€Y or—frespontaant U o {
Tm%tl\/ps undilhHed 1/1125 1/ 3 1:)2 78 gﬁgnr\ 0.951
10

TypED 7/105 Type |10 6915 41

1/1 5 1/ 7.
9 6 '%" 6.37 0 dsa T\/r::16916 413.192
Réfetehcd. (825

Type 1 10 8 4 6.37
Type 2 7 5 2 2.93
Type 3 5 3 0 22.57

JLEO17/05 is a IPV batch that was dried to form a highly viscous liquid and
subsequently reconstituted. The JLE097 is the undried reference.

Table 5 shows that the number of respondants inoculated with each dilution of IPV is
similar between the two batches of dried and reconstituted IPV and the undried
reference sample. In general, Type 1 IPV elicited the best immune response, with
Type 2 eliciting an immune response in slightly fewer rats. Type 3 elicited the
weakest immune response.

The process of drying to form a highly viscous liquid does not impair the ability of
IPV to elicit immunoprecipitating antibodies in vivo. A relative potency (RP) reading
of 1.0 indicates that the sample elicits an equivalent response to the reference sample .
Both dried samples produce RP readings of close to 1.0 for all three types of polio
virus indicating the drying process does not effect the ability of the sample to elicit an
immune response.

Example 6 Effect of drying to form a highly viscose liquid using sucrose or
trehalose as stabilising agent on the ability of IPV to elicit an
immunoprecipitating immune response in vivo
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Type 3 6 8 2 1 18.18 1.051 JLEO97 Type 1 10 10 10 7

3.33 1.120 Type 2 8 6 52 3.12 0.951 Type 3 76 41
waeon3wi172 Reference Type 1 10 8 4 6.37 TypPeT/EPX05012191

2 2.93 Type 3 53 0 22.57 JLEOL7/05 is a |IPV batch

that was dried to forma highly viscous |iquid and

subsequent|ly reconstituted.3flhe JLEO97 is the undried

reference. 15 Table 5 shows that the nunber of

Gro%ﬁ,lg ?PP(?Wl al H%CVV r@'ilﬁ)% édt\xzec‘l?ﬁ*\/ Ha rbe@xfl Hi&Vid tRe
prpggg%g{ °ISW0 vﬁ%%eﬁa Sss’e a de 11?@ amgle 2, and then

b ﬁ%ﬂpﬁ i f?%d”"ifﬁén%gﬁ% i AL Fatent
ShEe/ ﬂ\ﬂﬂl nog ?%?et ferrcePifune response in
slightly fewer rats pe 3 elicited the 20 weakest
Aftemaindays.espoviers coiime%%@@@z},lsratﬁfand epimgunengugasaiion assay, as
deenijiddyin FixamplesS wasused tol amsssitbe amoypitiof imfranangutiatising f
antiBYdy thahidhden iraisedapaimcedphiodType 1 Alype Badd 8ypé A poliv virus.
A relative potency (RP) reading of 1.0 indicates that
Rémves@dtmc?es%re béléul@ﬂ%d?@d%a&ﬁlls le'b§TRAPERNE theli@une

Igngéngs O@ﬂﬁ?&ﬁyt&%nﬁﬁ% ¥Or1‘eﬁ s%ﬁ?i’éees produce RP

rea ose to 1 e types of polio

us_indi cat the drying process does not effect
R?%l Sﬁ‘i?ﬁrﬂpm}nb?“nl%ﬁg sample to elicit an irmmune

response Exanple 6 Effect of drying to forma highly

0%1 lan%ﬂgf& ngYn b&S thal% etrehal 0se as
IPVto elicit an

Létag“"ﬁ%gﬁ LR ER IS SRR o o

SK% 7 (tRlrs)
Te®id 10% trehalose 095/082/105 Radrayer e
31C03/01 | 10%sucrose | 0.69/1.20/0.97 4.6% 18
31C03/02 | 10% trehalose | 0.60/0.94/0.9 11.5% 18
03D02/01 10% sucrose | 0.74 /1.05/0.96 5.9% 12
03D02/02 10% trehalose | 0.58/0.98/1.06 10.6% 12




presence of either 10% sucrose or 10% trehal ose as

described in Exanple 2, and then reconstituted.
wo-eootloars1gr oups of 10 Wstar rats were i nocul aP€ERR0D$1012191

an equi val ent anount of |IPV that had not been dri ed,

as reference sanples. 5 After 21 days, sera were

collected fromall rats and4gn i munoneutralisation

assay, as described in Exanple 5 was used to assess

t he anmobunt of inmunoneutralising antibody that had

been rai sed agai nst each of Type 1, Type 2 and Type 3

TRlahfyutt stifatedRnf3eliAs InvVRnPMsaiEi16WeWhéh fitdzb btk @ted 4

each sanple by conparing the inmmune response to that

s@qbilsﬁngeagebwtt% eppragimaiely & uneidis reasiping. coppstadits ar e

shown i.n Table.6.. 15 Tapl Co i of ' [

<SR Dby 1% Pk rlostdPistisi B b e digfini Attty o

1Rl Fikéhee cRabMBEIE thbistike/gnatysei. di ty % Duration Type 1/

Type 2/ Type 3 Karl Fischer (hours) Jl1le017

10% rehal ose 0.95/ 0.82 / 1.05 nd 7 31C03/01 10%

4 .6% 18. .

4838 a0 ek 9 By SR AR gy g
s6 Uit digeereCondtitutedlIPOS gdveQeldfivop@énclzeadiBg0poachiigol.0 for most
trehal ose 0.58 .98 / 1.06 10.6% 12 WD 2004/039417
ey ffg@eévyem@p ioirug Dierlsline DeleDGias WrremBRIgUIATGEqed for

l.es . .

B oA S oS o T OO Sla WRBTER sty

remai ni ng conpared to approxi mately 10% when

rehal gse. was used the, stabiljsi agent neasured
]ifSP“%PqS 9K§/][qasge§1&qpé P?E'Bm‘&?é E’Y ?{?rhﬁ"sgﬁ‘ﬂr e anal yser.
Bot h sucrose and trehal ose were effective at

stabilising IPV during the drying process so that the
Anpdysiswas earaet] ourin g&eel Fisther titremplst &haip 3044+ Bigktrochemie

hi 1.0 f f.the. diff o
150 e Rle v Flghef S anf laAE iR v B pd 90T hagC:
’ﬂ%%ngférwaslﬁ)usﬁ¥@%it% RPbdeR g4k htPtheh addid t0 9§8BnklSagent (Riedel

I munogenicity relatively easily.
de Hahn) in order to perform the analysis by coulometry.
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Exanpl e 7: Measurenment of humdity by Karl Fischer
Anal ysis was carried out in a Karl Fischer titroneter
W@ 2apua3B07 00 - El ektrochem e 15 Halle). The sPOPER200&612191
wei ghed out and placed into the oven at a setting of
80 C. The sanple was flushed with nitrogen gas and
then added to hydranal reaggpt (Riedel de Hahn) in
order to performthe anal ysis by coul onetry. WO
004/ 039417 PCT/ EP2003/012191 36 Cdains 1. A nethod
Spreserving an active agent conprising the steps
of : a) preparing a preservation sanple by
di ssol vi ng/ suspendi ng an active agent in a 5 solution
1 0f A methagibfor prsserginggaractiveygentenrapnsingthe stepp p@ser vation

t
o F s AR et B PPt 0 B SR EA b A5
eVvaRAoatof @RtabiMsidtodtlent; r eezi ng or bubbl [ ng invol ved in
foam formation, to forma viscous |liq .. 10 2. The

bjresuhisaties the|pagsaivetion spe o w@hﬁ?mg@rﬁ@reaa@t@ﬁsswfe cogylitions so
f Utflllthtﬁé %QQngt cg{ AR oRL &SR ﬂ% ﬁﬂgﬁ ewftl%uﬁ #ebing or
t enper a Purean ssure con i ORS S0 that
vitabblisg Invglied ndfomsfdmaaﬁm o fortm ayikgous iligomus | i qui d.
3. The nethod of claim1l or 2 wherein the pressure is
reduced to 20 nbars or below 15 during step b). 4.
T | fih ‘M}ﬁ{ﬁi {theof emperat ure

ZeQﬁggﬁg 8?8?§%ghgrese?§§}|oﬁ Eg%ngfg is between 5C and

cB 7fGrtter subfpcihethelpreseR@tibn sabhgle mtesuq:bdemper@tum andg;mssure

wherein the tenpperature external reser atl

s aTAPHHIONS ¢, i IS@@J%ﬁ 1 W%@rfpﬂﬁ g“l‘%'ﬁgﬁscmg
met hod of claim2-5 wherein the tenperature externa

to the preservation sanple is higher durlng step c)

3t hWEine method of plain & pr B)whepain the pragsurasis mesiiced tac? i or below

ein t % tenperature external to the preservation

%ﬁf hcreased to above 20C during step c). 8.

The nethod of claim2-7 wherein the pressure is

reduced in step c) conpared to
4. The method of claim 1-3 wherein the temperature external to the preservation

sample is between 5°C and 37°C during step b).

5. The method of claim 2-4 wherein the temperature external to the preservation

sample is between 5°C and 37°C during step c).

6. The method of claim 2-5 wherein the temperature external to the preservation

sample is higher during step c) than it is in step b).

7. The method of claim 6 wherein the temperature external to the preservation

sample is increased to above 20°C during step c).

8. The method of claim 2-7 wherein the pressure is reduced in step ¢) compared to

the pressure during step b).
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30 the pressure during step b). WD 2004/039417

PCT/ EP2003/ 012191 37 9. The nethod of claim8 wherein
wo b@4fpsmssure i s reduced to | mbar or bel ow dur PCIDEPEOEMI2191

c). 10. The nethod of claim1-9 wherein step b) is

conpleted in less than 4 hours. 5 11. The nethod of

claim 2-10 wherein steps b)zand c) are conpleted in

| ess than 12 hours. 12. The net hod of claim1-11

o L R TP By e

ofstegpldycose, rral tul ose, iso-nmaltulose, |actulose,
sucr ose, naltose, |lactose, sorbitol, iso-naltose,
maltitol, lactitol, palatinit, trehal ose, raffinose,

16, %%%é}g&%f@lnﬁﬂ ?he L HQteg%g'jsr @o%apglétg? 1an%§5 fieh H%@uﬁf

ab| i ng 'S sucrose.
14. The nethod of claim 12-13 wherein the

concentra n of stahi li.si ng agent |s | es %

1 e ratheboreamu 0 dersin stgns ) Are Wénrﬁ?tsé a7 st f?eﬂﬁu
sapple conpri ses phenol red. 20 16. The nethod of
clarms 1-15 wherein the preservation sanple is dried
in a container wth a solvent repellent interior

face 7. .The t d .of ere t he .
15 e ectpd i oY SREroi i U B AL P B £ forming
gr ‘Pﬁ)l CRR3HcAtHd tl%fgrwlpécﬁisﬁtmé’ﬁpglhg@se ARltMNesd $otmaltulose,
I'ynucl eot i de, a@nucleotlde polysaccharld

ollachs»aﬁc @hcapm;imaltpsﬁ, taseraritid, ise-oradipse, medlitpli dpstieoland
ol i otei n conjuga 18. .The net hod of
o R G iges ras bR ek e BBiost doq ARRLE

biologlcal system 30 selected fromthe group

consi sting of cells, subcellul ar conpositions,
1Batheanethod of ¢laigs &% Whetein the st HEAZENEA SUPTus | i ke
particles. WD 2004/ 039417 PCT/ EP2003/ 012191

14. The method of claim 12-13 wherein the concentration of stabilising agent is less
than 15%.

15. The method of claim 1-14 wherein the preservation sample comprises phenol red.

16. The method of claims 1-15 wherein the preservation sample is dried in a container

with a solvent repellent interior surface.

17. The method of claims 1-16 wherein the active agent comprises a molecule
selected from the group consisting of protein, peptide, amino acid, polynucleotide,
oligonucleotide, polysaccharide, oligosaccharide, polysaccharide-protein

conjugate and oligosaccharide-protein conjugate.

18. The method of claim 1-16 wherein the active agent comprises a biological system
selected from the group consisting of cells, subcellular compositions, bacteria,

viruses, virus components and virus like particles.
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38 19. The nmethod of claim 18 wherein the active agent
conprises IPV (inactivated polio virus). 20. The

woredohosb40f cl ai m 18-19 wherein the active ageneCT/EP2003/012191

conprises H b (Haenophilus 5 influenzae type b)

pol ysaccharide or oligosaccharide. 21. The nethod of
claim 18-20 wherein the actgye agent conprises

Nei sseria neningitidis C polysaccharide or

t - . .

1%‘;[21% ?(ﬂcgir %11%:i %/8; \Qfggléi tiEQ gctf(% gglqt c%in gg% frilié/ &]i%&'lV%:[ed polio
hivgdaky Vi scous I|qU|d conpr|5|ng an active agent

wherein the antigenicity or activity of the active

agent is preserved. 15 24. The highly viscous liquid

2l ai . . '
Qi AN 99 Rl U0 g iy i
c Gfdnsaaigpabppagsactioride ngopgdsacdharidel ect ed from t he

group consisting of glucose, maltul ose, iso-maltul ose,
| actul ose, sucrose, naltose, |actose, sorbito

21. Sﬂlh "iﬁétﬁ&?@f clﬁ'iﬁ{ i8-b0 Iwhe}éﬁﬂﬂetagﬁve ;E};%hﬁ&d bises m:sserza

ose finose, stachyose, nmel e2|tose and
derxetmngatzdz&@. po'rmccthagkib pr olignsaeebatidgui d of cl ai m 25
wherein the glass formng polyol is sucrose. 27. The
hi ghly viscous |iquid of claim23-26 wherein the

2B8CHHMBABSEHE cIGAEI-D B fherdt $e ABfiveSRSnBcoiiirieslh faccine.
sel ected fromthe group consisting of protein,

peptide, am no acid, polynucleotide, oligonucleotide,

Zg%éigil gﬁg{olug Zqufr%iloc‘t s ﬁ%fé %n%racfi?e agof:nt wherein the antigenicity or

0|dcﬁ@ﬁﬁ@ﬂﬂh@rabtﬁi\%aigreﬁﬁ@[pfbse@ed ugate. 28. The highly
viscous liquid of claim23-27 wherein the active agent
conprises a 30 biological systemselected fromthe

29 f@;@gugﬁws% L R4 ofahng ShiafabicHyahe n&ﬁ{mce&' aﬁlﬁmazz

rus components-and VI rus
particles. WO 2004/039417 PCT/EP2003/012191 39 29.

25 ey ReoRORR obdei 29 45 2 Fbriun 7L ogRRRE Povol
Vi SERKT fdrd HiedgTQﬁSp &iRisthg 3f 2ifcoaemBitiobd) BsoatkiMescaBRfflose,

conpri ses
sucrose, maltose lactose, sorbitol, iso-maltose, maltitol, lactitol, palatinit,

trehalose, raffinose, stachyose, melezitose and dextran.
26. The highly viscous liquid of claim 25wherein the glass forming polyol is sucrose.

27. The highly viscous liquid of claim 23-26 wherein the active agent comprises
comprises a molecule selected from the group consisting of protein, peptide,
amino acid, polynucleotide, oligonucleotide, polysaccharide, oligosaccharide,

polysaccharide-protein conjugate and oligosaccharide-protein conjugate.

28. The highly viscous liquid of claim 23-27 wherein the active agent comprises a
biological system selected from the group consisting of cells, subcellular

compositions, bacteria, viruses, virus components and virus like particles.
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31. The highly viscous liquid of claim23-30 wherein

the active agent conprises a bacterial polysaccharide
worondlodgosacchari de. 32. The highly viscous |ipti/@rwb3/012191

claim 31 wherein the active agent conprises H b 10

(Haemophi | us i nfluenzae b) pol ysacchari de or

ol i gosacchari de, preferably3zgconjugated to a carrier

protein. 33. The highly viscous liquid of claim23-32

rei.n.the active n rhse Lsser] .
24 Tighe) UReSEalf B3k ZERLARER PRI comprises
olvagggs@cchari de, preferably 15 conjugated to a
carrier protein. 34. The highly viscous liquid of
claim23-33 held within a container with a sol vent
SO MERLAN b HITRER. #0030 B0 & RRRE s ev.
liquid of claim23-24 and a pharnaceutically
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33. The highly viscous liquid of claim 23-32 wherein the active agent comprises

Neisseria meningitidis serogroup C polysaccharide or oligosaccharide, preferably

conjugated to a carrier protein.

34. The highly viscous liquid of claim 23-33 held within a container with a solvent

repellent interior surface.

35. An immunogenic composition or vaccine comprising the highly viscous liquid of

claim 23-24 and a pharmaceutically acceptable excipient.

36. A method of making a vaccine comprising the step of reconstituting the highly

viscous liquid of claim 23-35 in an aqueous solution.

37. The method of claim 36 wherein the aqueous solution comprises Diphtheria

antigen, Tetanus antigen and Pertussis antigens (acellular or whole cell).

38. The method of claim 37 where the DTP vaccine is at least in part adjuvanted with

aluminium hydroxide.
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39. A kit comprising the highly viscous liquid of claims 23-34 held in a first container

and a liquid vaccine component in a second container.



