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| soel ectr |mq$1dismﬁcuﬂ'gf@enmﬁﬁﬁalabﬂiaﬂmuh‘dtmdmbﬁiﬂny i nvoI ves a second
receptor-ligand interaction. The ligand is the variable portion of the
adenovi rus vertex capsoner and the receptor on the host cell 1is
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I nf ect | ons, the latter either engaging t
groups depending « on the d1ﬁ‘erent symptoms. The tropism of the six subgenera A through
Fis suggated to be duected by differences in the structure of the adenovirus fibre. The
adenovirus fibre has specificity for the cellular coxsackie adenovirus receptor (CAR),
which'is also called the first step receptor. It was therefore 'smprising when it was
~ demonstrated that representative adeuovmxs& of subgenus A C, D Eand F all were

: demonstrated to bind to CAR.

In a virus particle it is the hexon, penton bases and fibres which 1mt1311y interact with a

. susceptible cell. The capsid proteins also interact with the immune system of the infected
host. Adenoviruses bind to the first step receptor through the distal part of the fibre — the
fibre knob. The charge of this globular structure - having 174 — 191 aminé acid residues —
varies between 4.5 to0 9.1 in their isoelectric points,

The internalisation step probably involves a second receptor-ligand interaction. The ligand
is the variable portion of the adenovirus vertex capsomer and the receptor on the host cell
1s alpha-v-integrin heterodimers.

Group D is known to cause genital and ocular infections, the latter either engagiﬁg— the
conjunctiva (conjunctivitis) or, in more severe infections, engaging also the cornea
(keratoconjunctivitis). Adenoviral ocular infections are known to occur world-wide in
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_ adenoviruses.

| Antiviral .compounds have been dcvdbpgd for the treatrment of ocular infections, where
Herpes viruses are the causative agent or agents. Attempts to treat adenoviral o;ulm'- R
infections with topical antiherpetic antivirals have been insuccessful. Therefoe the
presently applied therapy aims at alleviating the symptoms and limiting the spread of the
disease. Alleviating treatments include cold éompresses, dark glasses, vasoconstrictors
and, although ﬁot generally accepted, cyclosporin A and corticosteroids. The use of
gntibioﬁqs:and corticosteroids, either separately or in combination, has not been proven to
be effective and, furthermore, is associated with the risk of possible side-effects.

For an overview of adenovirus associated ocular infections, see Gordon et al., Adenovirus
Keratoconjunctivitis, in Ocular Infection and Fmmunology, Ed, 1.8. Pepsose Mosby, 1996,
pages 877 — 894, - | Y

‘Pri_or art
It is known that heparin or heparin salts can be used for prophylaxis Aand therapy of allergic
conjunctivitis (DE 195 47 972 Al). In this patent application, filed. 1995, it i disclosed that
heparin promotes Iipblysié by activating the Clearing factor and the excretion of lipo-
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treatment to fill this need. Summary of the inhventl e above aimils
fulfilled medated emegoastr snepithelisbells dAaensaly stlo e .Tchi:sp Wellahé MdiedBiol,
claims. Thegg jagg_@)t conposition has surprisingly been found to prevent
viral bi ndi ng ocul ar cells and the results have been confirned for |
sever al types of adenoviruses. Short description of the figures The present

- i nvention I tli)etﬁlescrlbedln chS detajl in the follow ng description
CWith f‘lres ere 18 however no ¢ y effective antiviral that inhibits the many serotypes

of adenoviruses that rephcate on the ocular surface and genital mucosa and produce
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.clinical disease. As adenoviral ocular mfectlons have proven to be difficuit to treat, there is -
a demand for improved methods and composmons to this end. It is therefor the aim of the

present invention to provide an efficient pharmaceutical composmon and methods of
~ treatment to fill this need.

Sunmary of the invention
~ The aI?ove atm is fulfilled by the composition and method as disclosed in the attached
claims. The present composition has smpﬂsiggiy been found to prevent viral binding to
ocular cells and the results have been confirmed for several types of adenoviruses.

Short description of the.ﬁgures
The present invention will be described in closer detail in the foﬂomng dmcnptxon with

reference to the enclosed exampies and drawing, in which

Figure 1 shows that certain adenoviruses are dependent on sialic acid to infect human
epithelial A549 cells by treatment with neuramdase (Fig. 1A - Adg; F1g 1B. - AdY; F1g
1C - Ad19p; Fig. ID- Ad19a, Flg. 1E~ Ad37),

Figure 2 shows that: A) Ad37 binding to A549 cells is inhibited by pre-treatment of the.
cells with neuramidase specific for (2-3) linked sialic acids and B) Ad37 binding to A544
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have surprisingly found that the bi.ndi ng of epidem c kerato- conjunctivitis

(EKC) -causi ng adenoviruses can be inhibited by i nterferl ng with their
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order to block the binding of the viruses to the conjunctlva corneal and
genital epithelial cells, a therapeuti | cal | y effective. anount of a
subst ance, which i nterferes with the RN on between the virus and the

sialic aci OrhdReRR Rbentdrs K0 ki) ﬁﬁgﬁ&cem%@b&%mof ct d % The

present invention thus concerns” pha CONpos
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and negati %%é&&ﬁ,a&ﬁ@ﬁnﬁ%m théftkrhQion between the virus and the sialic acid

receptor, is administered to the site of infection.

~ The present invention thus concerns phazmaceutical composition for the treatment of
‘adenoviral infections, in particular ocular and genital adenoviral infections, characterized
in that said composition comprises & substance interfering with the interaction between the
virus and the sialic acid receptor, said substance being present in a therapeutically effective
amoumnt. The substarice mterfenng with the interaction between the vmls and the sialic acid
receptor is chosen among acidic molecules and negatively charged molecules and in
particular sialylated saccharides, their analogues and derivatives thereof and glycosamino
glycans, such as heparin and heparan sulphates, their analogues and derivatives thereofl -

Preferably the substance iiterfering with the interaction between the virus and the sialic -
acid receptor is chosen from the group comprising sialic acid, dextran sulphate, heparin,
heparan sulphate, N-glycolyl netraminic acid, N-acetyl neuraminic acid, colominic acid,
3°N-acetyl neuraminy! N-acetyl lactosamine, N-acetyl neuraminyl-3-fucosyl lactose, N-

acetyl newraminyl lactose, mucin, orosomucoid, mixtures or derivatives thereof,
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gl ycans, such as heparin and heparan. sul phateés. According to another

enbodi nent, ,the.substance interfering with the interaction between the
viTus and tﬁ&%ﬁ@ﬁ?‘%"%@ﬁﬁ ﬁ@gﬁ?ﬁt@%_ SERcsdReTieTine shthrthe intgpgttonredweem,
such as mucthe vaas agd 8 Qe Qi e&gﬁj} HBRGH L4 [ eyt cal .
conposition is fornul at ed-_ggﬂg gel ,%aaﬁhéqhui d gd%%ggpg’%#?g%@g%ﬁmon a
sl ow el easEYpmsdweh as bepapacnd idraaamipldtdsor i nsertion under the eyelid or
in the vagina. For application in the eye, it is preferred if the
conposition. is.clear, in order to affect the field of vision as little as
possi bl e. TAecopfiag ieamiéreatbodmnamethé mtb&aﬁséﬁﬁfedfeﬁﬁgtuﬁtﬂ fA mi:@fa%ﬁ@ﬂ‘ﬁet%gﬁen
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i nvention can CON%H' g'ﬁo .her_therapeutically effective substances.

conposi ti on"EAHF B Apiirecerion is apagat Fhasged glydoprofein stcisas mocinwk | y

orosomucoid, preferably mucin.

The pharmaceutical composition is formulated as a gel, a liquid or a pasté or contained in a
slow-release product, shaped and adapted for insertion under the eyelid or in the vagina.
For application in the eye, it is preferred if the composition is clear, in order to affect the
field of vision as little as possible. The pharmaceutical composition according to the
present invention can comprise other therapeutically effective substances.

The composition can further comprise suitable carriers and adjuvants, normally
encountered in the field of ocular and genital medicine, such as cetrimid, aq. ster.,
catbomer, dilute sodium hydroxide, Vaseline etc.

Generally, the present invention concems the use of a sialic acid receptor blocking for the
manufacture of a pharmaceutical composition for the treatment of adenoviral infections.

In particular, the invention concems the use of a compound for the ﬁzanufactm'e ofa
pharmaceutical composition for the trea&nem: of adenoviral infections and in particular
keratoconjunctivitis, said compound being selected from the group consisting of sialic
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adenovi r al Tty % Oﬁé scope of the invention |lies a nethod for -
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adenoviral _infectjons, characterized in that an therapeut
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_Within the scope of the invention lies a method for the treatment of adenoviral infections,

~ in particular ocular and genital adenoviral infections, characterized in that an

g "thérapeutically effective amount of a substance, interfering with the interaction between
the virus and the sialic acid receptor, is administered topically to the site of infection.

Preferably, the substance interfering with the interaction between the virus and the sialic
acid teceptor is cliosen among sialic acid, dextran sulphate, heparin, heparan sulphate, N-
glycolyl neuraminic acid, N-acetyl neuraminic acid, colominic acid, 3"N-acetyl neuraminyl
N-acetyl lactosamine, N-acetyl neuraminyi-3-fucosyl lactose; N-acetyl neuraminyl lactose,
mucin, orosomucoid or mixtures or derivatives thereof. An therapeutically effective - |
amount of a substance iriterfering with the intefaction between the virus and the sialic acid
receptor is administered to the site of infection by means of a gel, hqtnd, paste or slow-
release ocular and genital inserts.

Monovalent a::ialogues of the sialic acid receptor will have to cover most of the twelve
fibres at each of the twelve corners of the virus particle to enable efficient blockmg of the |
binding of the virus parucle to the host cell receptors. Divalent or multivalent analogues
will, by interacting with a few fibres, enable aggregation of numerous virus particles into a
lattice. This will hamper or inhibit virus infection with a higher efficiency, i.¢. more
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Exainples

Example 1. Interference of the binding of Ad37
'Interferencg of the binding of adenovirus subtype 37 (Ad37) with the first step cellular
Teceptor was studied using dextran sulphate and glycoseminoglycans, such as heparin and
heparan sulphates. It was shown that such negaﬁvely charged molecules could impatir
binding of the virus. Further, it was demonstrated that Ad37 did not bind to CAR, the
receptor which has been claimed to be the characteristic receptor of the subgenus D
adenoviruses. In fact, Ad37 was shown to bind to Chinese hamster ovary cells that do not |
express CAR. This binding could be inhibited by neuraminidase specific for (2-3) linked
sialic acid but not by neuraminidase for (2-6) linked sialic acid. Furthermore, lectins from
Maackia amurensis specific for (2-3) linked sialic acid and wheat germ agglutinin binding

‘to all types of sialic acid, blocked the binding. However, Sambucus nigra lectin, specific
for (2+6) linked sialic acid, failed o block the binding, It was thus confirmed that the

cellular receptor for Ad37 is (2-3) linked sialic acid. See Fig. 2.

The results obtained using heparin are presented in table 1.




receptor was studi ed using dextrin sul phate and gl ycosam nogl ycans, such as
hepari n and heparan sul.phates. It was shown that such negativepWwaYyged
- nol ecul es could inpair binding of the virus.” Further, it was denonstrated
that Ad3Ay@iggdsfat bind to CAR, the receptor which has been clained to be
the characteristic receptor of the subgenus D adenovi ruseSCTBRO¥23E3 Ad37
was shown to bind to Chinese hanster ovary cells that do not express CAR
Thi's binding coul d. be inhibited by neurandni dase specific for (2-3) |inked
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the cellular receptor for Ad37 is (2-3) linked sialic acid See Fi-g. 2. The "
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i nhi bition qf adenovirus binding, to Chan"C eonjunctival ce

heparin ConCéflqvatisdRPOf hepaingS@G4aimbibitiohohi ti on oR4 ETE|INDhégArin
Adenovirus type causing 50 % rihi Bltimf % (670 M heparin bindi ng {Il ap
8 30 92 19a 25 90 20 87 In an- tudy, the adenovirus types Ad8,
Adl 9a and Ad37,” WAl Ch alT _are KAowT 10 Cause eprdentc—kerat-eeeni-thretiviti S

(EKC), were conpared to Ad9 and Adl 9p which do not cause EKC. Binding to

. hunman epithelial 8A549 cells was inv@tigated. Cellular treatggent with 10
units neurani dagg,(removing sialic fsCi d) significantly inhi bgjot ed both

-

37 , 20 87

In én-extended study, the adenovirus types Ad8, Ad19a and Ad37, which alt are known io
catse epidemic keratoconjunctivitis (EKC), were compared to AdS and Ad19p which do
not cause EKC. Binding t6 human epithelial A549 cells was investigated. Cellular
- treatment with 10 units nevramidase (removing sialic acid) significantly inhibited both
' _ binding and subsequent infection caused by AdS, Ad19a and Ad37. This effect was not
seen in the controls; Ad9 and Ad19p. This means that AdS, Ad19a and Ad37, but not types

9 and 19p infect A549 cells by binding to cell surface sialic acid. The results are presented
m Fig. 1.

Example 2. Inhibitory effect of sialylated glycoproteins

The effect of glycoproteins to inhibit Ad37 binding to Chang C conjunctival cells was
investigated using the following glycoproteins: fetuin, mucin, orosomucoid and |
glycophorin A_ The results are presented in table 2. '

. i




bi nding and subsequent infection caused by AM Adl 9a and Ad37. This effect
was not seen in the controls; Ad9 and Adl.9p. This neans that zeqﬁAyAgﬂ%a
and Ad37, but not types. 9 and 19p infect A549 cells by bi nding to ce
surface WOdIL3E4aci d The results are presented in Fig. RESERA 3
I nhibitory effect of sialyated glycoproteins The effect of gl ycoproteins to
i nhi bit Ad37 binding to Chang C conjunctigzal cells was investigated using
the foll ow ng glycoproteins:.fetuirn, nmucin, orosomucoid and gl ycophorl n A -
The resul IFabid B SHeeFRIEEMiiR 6161@&1?7 de%@ tM@‘ﬁaﬁQQA s
PCT/ 8E00102313 abl e peci I NI IO 0
cells with sialylated gl ycoprotel ns Concent rati on of gl ycoprotein Maxi nal
i nhibition of Ad37 G ycopfaicentratipmenabpiopgoteth % | Miidiinkhi 8ihidicnd2 Ad37
“~binding in % bindi ng(500 Fetu éQ?Z a J\/_UC| 889, Orosomucoi d7577 G ycophorin
A> 50045 The results shd® & HoRo ﬁﬂ% bition cdmndiagimfreved with
very | ow 't?ﬁé of gl ycopy n, e.g. 8 Mnucin ,éf es to reach-
“50 % inhibifion and a concentration of. 500 M gives a 89 ition.
Exanpl e 3. The ability of differengMyarbohydrates to. inhibit Ad37 binding "
- The inventors confirned the inventive caocept py deternmining the inhibition
achieved with different carbohydrates, using adenovirus type 37 and Chang
C conjunctigygl cells. It was showngbhat 160 nmol concentrations of |actose,
gal act ose, mannose or in the form of acetyl gal actose amn acetyl

‘gl ucose -aflm@n and acetyl nannose a®ine, did not : 39
. Orosomucoid N _ 75 : 77
Glycophorin A | : > 500 o 45

The results show that si_g:niﬁcaizt inhibition can be achieved with very low concentrations
- of glycoprotein, e.g. 8 pM mucin suffices to reach 50 % iﬁhibition and a concentration of
500 uM gives a 89 % inhibition.

Example 3. The ability of different carbohydrates to intibit Ad37 binding

The inventors confirmed the inventive concept by determining the inhibition achieved with
different carbohydrates, using adenovirus type 37 and Chang C conjunctival cells.

1t was shown that 160 mmol concentrations of lactose, galactose, mannose or in the form.

- of acetyl galactose ariiine, acetyl glucose amine, and acetyl mannose amine, did not |
interfere with the binding of Ad37 to sialic acid expressing cells. However, N-glycolyl
neuraminic acid, N-acetyl neuraminic acid, colominic acid, 3"N-acetyi neuraminyl N-
acetyl Iactosmine, 6’N-acetyl neﬁraminyl N-acetyl lactosamine, N-acetyl neuraminyl-3-
fircosy! lactose, and N-acetyl neuraminyl lactose were all cffective in inhibiting binding of
Ad3T to sialic acid-expressing cells. The results are presented in table 3.




“interfere with the binding of Ad37 to sialic acid expressing cells.

However, N-glycolyl neuramnic acid, N-acetyl neurar inic acig MAY Zo04i C:
‘acid, 3'"N-acetyl ne *ninyl N acetyl |actosam ne, 6' N-acetyl neuram nyl
N-acetyl Wwaciiesggi ne, N -acetyl neuraninyl-3- fucosyl |actgse, and N-acetyl
‘neuram nyl lactose were all effective in inhibiting bindin B ? to
sialic acid-expressing cells. The results are presented in table 3." 26 MAY

2004 WO 01737846 10 PCT/ SE00/ 02313 Tabl e 18 Specific inhibition of Ad37 to
Chang cel Isr'éh 5% ( ntratlon of Maul inhibition
Car bohydr ate ' HREATDONVEAEENI bition

of Ad37 -. % binding (nil I)(160 mvp N-g.l ycol yI neur am ni ¢ ‘aci d4091- NV
acetyl-neuramnic aci d1882 3'-N-acetyl -ng acet yl.|l act nes 6 '
N-acetyl -neuram nyl -N acetyl | act osani ne7. Hlkfﬁﬁce W“%eur anﬂﬁ P%

Lact ose5 CAFawiohy 3@:‘#&’@879 NV acetyl - mhohydmtb hﬂ@ﬁx@gs@% o’f&}igtnﬂﬁhﬁ&lﬂned
All data are visualised as the dose req .re for 50 % i nhi bition of"

adenovirus. binding and the maxi numin Bienaf adEhovi r us b1 fdi ng. The
results clearly show that significant i nm,guﬁ n be achi H"vai h very
| ow carbahydrate congentrations. Notably, 3'Nace neur an | ny acetyl

| act osami ne, 6'N- acetyl neuraminyl N-acetyl |act osam ne, N-acetyl

neur am nyl é\e_]tvg syl lactose. N -acetyl neuraninyl |actose, and col oninic
acid caused &° ‘819%?“%1“ i ig%% in doses less than. 10 M1 Further, al ndst
total inhi bi-tdetyl-noammagibiaeded Wi th a 160 mM concentratjigon of specific g, .-

3’-N-acetyl-neuraminyl-N-acetyllactosamine ‘ 5 -E
6’~N—acety1—nemaminy1—N—acei:yﬂactosamine 7 | _*
N-Acetyl Neuraminyi-3-Fucosy! Lactose 5 -
Colominic acid i g -
N—acetyi-ncmamiﬁyllactose 5 95

* Not determined

All data are visualised as the dose required for 50 % mhibmon of adenowxus bmdmg and
the maxmmm iphibition of adenovirus binding.

The results clearly show that significant inhibition can be achieved with very low
carbohydrate concentrations. Notably, 3'N-acetyl neuraminyl N-acetyl lactosamine, 6°N-
acetyl neuraminyl N-acetyl lactosamine, N-acetyl neuraminyl-3-fucosy! lactose, N-acetyl
neuraminy] lactose, and colominic acid caused a 50 % inhibition in doses less than 10 mM.
Further, almost total inhibition was achieved with a 160 mM concentration of speclﬁc
carbohydrates in particular with N-acetyl neurammyl lactose.

Further carbohydrate candidates which have not yet been tested include 2-O-methyl-o-8-
N-acetyl neuraminic acid and N-acetyl neuraminic acid methyl ester.

L4

N-giycolyl-neuraminic acid and N-acetyl-neuraminic acid are monoscharides, N-acetyl-
neuraminyl-fucosyl-lactose has the formula a-Net-5-Ac-(2-3)-8-D-Gal(1-4)-(a-Fac-(1-
3))-Gle. 3 ’-N-a;:etyl—nemaminbe—acetyl-lactoséaminé has the formula a—NeuNAc-(Z-S)-
B-D-Gal-(14)-D-GlcNAc. 6 "-N-acetyl-neuraminyl-N-acetyl-lactoseamine has the formula




- carbohydrates, in particular wwth N-acetyl neuram nyl |actose. Further
car bohydrate candi dat es whi ch have not yet -been tested incl udeg MAY 2004
2-Onmethyl-a-J3 N-acetyl neuramnic acid and N-acetyl neuraninic acid
net hyl ?YQ,PI BRY| ycol yl -neu mnjc acid and N acetyl - neur apCTSECRRBE ar e
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a- Neu-5Ac-(2-3)-p-D@&l-(1-4)-D-d ¢ and
"a- Neu- 5Ac- (2-6)-p-D-Gl-(1-4)-17-CGlc. Prellmnary results fromthin |ayer

chr omat ogrmmﬁ@mwﬁbmay@%%@e 3) B— %'3%3% E{a@%ures are

effective for Ad37 virus binding: a NeuAc (

* NeuAc- GD1bfodpwingisrychresge siirctog Aonailnosdi®ing4G c31 NeuAc - GDi . a- or
NeuAca3Gal p3Gal NAcp4( NeuAca3) Gal P40l cp 1  NeuAOGWR or

Gal NAcf 34( NeuAca3) Gal i 34GlcP 1 NeuAc- GD2 or

Gal NAc P4 ( NednmaAZNRLB) - B3GER{13HPB-caiNassi ng this informti on, pharmaceuti cal
conpositions for interfering-with the interaction between a virus and the

si-al i ¢ acitewrGplbrorGald dvcBit@fmd.coBNepacal)GalpGlcpul ti val ent
bst te | ticl
ag0r cgat ??ﬁ%‘?ﬁqgﬂ}f*f?ﬁ@gﬁc et SR hcelsioBhe sbove ot uctire.

Al t hough tig&Adenan bk empas ﬁ‘gﬁ% ﬁﬁ%!ﬁ;@ﬂ fth regard to its preferred
enbodi nents, .which constitute the ‘be e presently known to the
i nvent ors NeuAcsﬁmlmrmmmﬁqmmdmawasg@mmcmhanges and nodi fications .

as woul d be obvious to one havi.ng the ordinary skill in this art may be
made wit hout departing fromthe scope of the invention which is set forth.

in the cl g%y W@rﬁ&a@uw&ﬁﬂ&%om for interfering with the interaction
between a virus and the sialic acid receptor can be developed. In partlcular multlvalent
substances, capable of'i mteractmg with several virus particles causmg aggregation of
'.vzmses, can be constructed based on the above stmcture

Although the invention has been described with régard to its preferred embodiments,
which constitute the best mode presently known to the inventors, it should be understood
that various changes and modifications as would be obviocus to one having the ordinary

- skill in this art may be made without departing from the scope of the 1 mventlon which is set
forth in the claims appended hereto. '




120 0 C=LAIMS “ |. Phar maceuti cal conposition for the treatnent of
adeaoviral infections, characterized in that - said conpositbgAYSY04SES
a sialic acid receptor blocking substance capable of interfering with the
i nteraction between the adenovirus and the slalbc acid receptor, - said
substance is chosen fromthe group consisting of sialic acrid, dextran
sul phate, N-glycolyl neuaram nic acid, N acetyl near rank acid, 3" N acetyl
neuram nyl N -acetyl |actosanene, 6'N acetyl ueurainyl N-acetyl

| act osami ne, N-acetyl neuraninyl 3-fuoos,;y/ #actbse, N-acetyl neuramni nyl

| act ose, orosonucoid or mixtures or derivatives thereon said substance is
present in a therapeutically effective anobunt; and said conposition is
suitable for admnistration to the ar€bA#¥StrdenovirW infectiion. 2.

Phar maceut i cal EoRhfiadennl A6mQod; laim1 for the treatment of
epi deni ¢ ke’rakoc‘c:)hnt{'runcti Vitis, Oghgga%’?e&f’zgﬁa@ﬁ’?t Phardessfitdl dofepigaisf i on i s
formul ated as a a F‘&Wé?ﬂlaf paste suitable for application to the hen

eye. gel, 3. Pharmaondqai d& jtion according to claim?2, characterized
in that said conposition is ég?dr?u#gfpgaesa%5’311%$chmt@d§eclthgodibﬁhn@haped

and adapted for i nser trRghlewd daterfeim witetht thterfotiol ti cal
conposi ti on accor di ng MSﬁki@%%cg@%t he treat #gn?agdfeg%glﬁ%%egFﬁnﬁd@ﬁovi ral
t hat !

infections, characterized in i d conposition is formulated as a gel,
a liquid or a paste sufdidisplstaner 1sa¢mhmn&bmometgoﬁﬂ1godgwo¥%%£1%&dfract. 26

MAY 2004 13 O dextran sulphata, N-glycolyl neuyaminic acid, N-acetyl neuraminic
acid, 3"N-acetyl neuraminyl N-acetyl lactosamine, 6"N-acetyl
neuraminyl N-acetyl lactosatmine, N-acetyl neuraminy?-3-fiucosy]
lactoge, N-acetyl nencaminyl lactose, orosomucoid or mixtures or
derivatives thersof;

- said substance is present in a therapeutically effective amount; and

- said composition is suitable for administration to the area of adenoviral
infection.

5 . . ,
ll:hmmacgutzcal composttion according to elaim 1 for the freatment of epidemic
eratoconjunctiviti erized i, that said :
o U Ctmﬁ.ﬁ, characterized i, that said composition is formulated as a gel, a
quid or a paste suitsble for application to the human eye 7 - ’

Pharmaceutical composition according to claim 2, characterized in that said

tomposition is formmlated ag a slow-release product shaped and adapted
insertion under the eyelid. . ' i

4 . s .
Pharmacentical composition according to claim 1 for the treatment of genital
denairal : . .
a enmfzral infections, charscterized in that s2id composition is formmlated asa
gel, a liquid or a paste suitable for application: to the human vaginal tract,




5. 1" hatxnacetit3cal coa positioax according to claim4, characterized in
that said conposition is formulated as a slowrel ease producbgyaneshoyd
adapted for insertion in the hunman vaginal tract. 6, Pl maceuti cal
conposition according to claim 1, characterized in that said substance
interfering Wth the interaction between the adenovirus and the sl ake acid
receptor is present in the formof a nmultivalent conp | e capable with the
adenovirus particles and causing aggregation of said id particles. 7. The
use of a conmposition for the manufacturejfea nedi cament for the treatnment
of adeuovirak infections, characterized in that said conposition conprises

a'sialic acid rec r bl ocking substance capable of interfering with the
i nteraction betveen PO om Ackorditpetosdlaihi £, @Gi’ﬂté}ﬁﬁ%% ?%% ﬁ?slﬁl d
, an

substance is ¢hosewnipbaiibn Rl isting of sialic aci
sul phate, N gl ycol,yl .neyraniiuc a%:Hl g&f&%@ créfe%e Prathch shanpd andedapred3foh: acet yl
ncur am nyl N-acet ﬁse{ﬁé’t“,t“b ghumarvaginaldetety|  neur aani nyl N-acetyl

| act osam ne, N =43l nnmirninyl-3 7fucasyl .lactose, N acetyl neuraninyl

l.act oae, Oor osomuc id or Mures or derivatives thereof said substance is

present in a ther F@B‘Fﬂlmpﬁmmmﬂﬁgwuaiﬁqd L&eﬁgﬁpg)s' tion is

suitabl'e for adm ﬁiﬁ@ﬁﬁ@iﬁ@&,ﬁ%v&i@ twgléag‘_l%a gf adeaovt al i Bdrftorid + The

use according to %‘illf?:{erg&éﬁ charact eri 764 AR Petaen e adenovidisemdtis siilg, for the

treatnent of epid Pratsopmsrat ire tliev forinSef 2 - I as el
RO SBh Sy Smecor

li'quid or a past@thRinARRh 63t ] Lo the, human eye.
particles : Aovirs patiicles and cansing aggregation of said

7. Theuse of a composition for the manfachire of 2 medicament for the treatment
of adenoviral infections, charscterized in that
= said composition coraprises a sialic acid receptor blocking 'substancc
capable of interfering with the lnteraction between the adenovirys and
the sialic acid receptor;
said substance is chosen from the group consisting of sialic acid,
dextran sulphate, N-glycolyl neuraminic acid, N-acetyl nepraminic
acid, -3’N-acety] neuraminyl  N-acetyl Jactosarnine, 6'N-acetyl
neuraminyl N-acetyl lactosamine, N-acetyl neuraminyl-3-ficogyl
lactose, N-acetyl neuraminyl lactose, orosomucoid of mixtures or
derivatives thereof:
said substancc_: is presentin a therapentically effective amount; and

= sald composition is suitable for administrati viral
inistration to the area of ad i
infection. h

8. The use according to claim 7, tharacterized in, tha

tt' - - - - Al )
catment of epidemic keratocenjunctmtls, and formulated as a gel, 2 liquid or a
Paste for application ta the human eye,




14 O 9 The use accord claim$, chaxseterized in that said nedicanent is
formul ated es; a slowrel ease product shaped and adapted for bRIgAY FUba
under the eyelid. 10. The use according to claim7, characterized in that
said nedicanent is for the treatnent of genital adenov ral infections, and
formul ated as a paste for application to the hun vat tract, gel, aliquid
or a 11. 'The use according to claiml4, characterbed..in that said

medi cament is fornmulated as a slowrel ease pyoduct shaped and adapted for
insertion in the buman vaginal tract. .12.°The use of a substance
interfering with the interaction between the vie and the sialic acid

receptor, for the Thabfelgedd: fa.treatnment of aderioviral Infeetiarts,
sai d substance being h~~oserc¥§lg G4 % rehpasetarized i@Qﬁlgﬁisﬁﬁi . of sialic acid,
phat

dea~tran sul phat e, fomayateil s afsldw-edleast PR dhc Pw-m su EAREYF ycol yl
neur nic acid, N -tﬁge:{:ﬁ){.l neurmtric a?i d, ¢ %g?pc?ﬁjafl‘éa%a@ﬁd,foefnmmﬁnder noun
I nyl N acetyl |actos e, 6'N-ace ne ~'| uarainyl N acayl |actosam ne,

N-acetyl neuraM-ayl -3-fucosyi |actose, N orosonucoid or acetyl neur~jnyl
| act ose, m~iCinl0. ThetiRg § . derivatives thereof 13. .The use of hepsain for
the manufacture O;Iea pfla%orr%:nguﬁ dajm &oﬂpwmtuﬁnﬂ iﬁ%*wﬁmehicgatxﬁf”' ?nt

of ker at ocanj ur, ct Fe¥reRtof gandtal aleEovie Pin Rl M P A [ ine U Cfreiosthey

phar maceut i cal Comltfipgﬁcaﬁgz{mttﬂfh vagina] eac as a gel, a liguid or

12 The use of g substance interfering with phe §
sialic geid receptor,

15, i
15, The use of N—acetyl-neurauunyl lactose for the manuf;

- acmra. of a pharm i
composition for the treatment of Keratoconjunctivitis P a@ncal




treatment of genital admoviral infections, |5, The use of N acetyl

nelUr Rnanyl | actose for the conposition for the treatnent 2 A
of | tarat ocon' tnnUf acture of a pharacsuti eal J civiti.,s. 26 WZO%?AP 0

15 16. [The use of N-acetyl-neuraininyl |actose for the manufacture of a
phar macjeutical conposition for the treatnent of genital adenoviral
infectijons. 17. The use of nmucin for the Ranufacture of a pharnmaceuti cal
conposiftion for the treatnent of kera]toconj unctivitis. 18. The use of
muci n fior the manufacture of a pharnmaceutical conposition for the

treat mgnt of i iral I ions. ,19. T use .of ,a conposition
for the manulf6 g«g{}%&%l Oof?g -gﬂé?nzlg:l e?gar@eﬁsrﬁ%éfp 8‘? ﬁoé the panytactpre of @ phammassptical
i nfectijons accomiposgidndfoctheitieaiiait of Zenimhaleacviediizeid3, t hat said

substance interfering with the interaction between the adenovirus and the
sialic| acid receptor is present in the formof a nultival ent conpl ex,

capabl € of [7NiRL ARGt dMGudh i tgl@qntﬂﬂl?eﬂ:%b ¢S AdfhAGLES %Ql%pgs"% 184 8% the

aggregdtion of sard particles.
treatment of keratoconjunctivitis.

18. The use of mucin for the manufacture of a pharmaceutical composition for the

treatment of genital adenoviral infections.

19. The use of a composition for the manufacture of a medicament for the treatment
of adenoviral infections according to claim 7 or 12, characterized in that said
substance interfering with the interaction between the adenovirus and the siaiic
acid receptor is present in the form of a multivalent complex, capable of
interacting with the adenovirus particles and causing aggregation of said
particles.




