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(SARS) is a viral respiratory illness caused by a novel coronavirus,
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an overall feeling of discomfort. Generally, most patients also develop pneumonia.
20
The main way SARS seems to spread is by close person to person contact. It is
believed the virus is most readily transmitted by respiratory droplets which may be
produced when an infected person coughs or sneezes. Such respiratory droplets may
be transported through the air and deposited on the mucous membranes of the
25 mouth, nose or eyes of persons who are nearby. The virus may also be spread when
a person touches a surface contaminated with infectious droplets and then touches

his or her mouth, nose or eyes.

Suitably, the spread of SARS is typically contained by isolating those people who
30 have been infected with the virus and quarantining those people who have been
exposed to the virus and may be infected but not ill. Consequently, there exists a
need for the prophylactic and curative treatment of SARS-associated coronavirus

(SAR-CoV) viral infections.
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20 According to a first aspect, the present invention provides a pharmaceutical

composition  comprising  2,4-dichlorobenzyl  alcohol in  combination  with
amylmetacresol for the treatment or prevention of viral infections caused by SARS-
associated coronavirus (SAR-CoV), in particular Urbani SARS-associated
coronavirus. Preferably, the pharmaceutical composition is effective for the treatment
25  of viral infections caused by SARS-associated coronavirus, in particular Urbani SARS-

associated coronavirus.

Suitably, the pharmaceutical composition may be adapted for administration to the
mucosa of a patient by any appropriate route, for example by the nasal, ocular,

30  vaginal, rectal or oral routes. Such compositions may be prepared by any method
known in the art of pharmacy, for example by admixing the active ingredients with the
carrier(s) or excipient(s) under sterile conditions. Preferably, the pharmaceutical
composition is adapted for nasal, ocular or oral administration, especially oral
administration.

35



conposition is adapted for nasal, ocular or oral admnistration,
especially oral admnistration. 35 WD 2005/ 067906 PCT/GBZOOS/OOOOGZ
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herein. Suitably, such dosage forms are adapted to release a therapeutically effective

20 amount of 2,4-dichlorobenzyl alcohol and amylmetacresol to the surface of the oral

cavity of a patient in need thereof. An especially preferred solid dosage form is in the
form of a lozenge which may be prepared by cooling a heated lozenge sugar base
(e.g. sucrose and liquid glucose) or a heated lozenge sugar alcohol base (i.e. lycasin,
isomalt and/or sorbitol), 2,4-dichlorobenzyl alcohol, amyimetacresol and other

25 excipients to form solid lozenges.

Preferably, the composition is in the form of an oral dosage form such that when the
dosage form is administered to the oral cavity of a patient the dosage form releases a
therapeutically effective amount of 2 ,4-dichlorobenzyi aicohol and amy!metacresol to
30 the surface of the oral cavity, particularly the mucous membrane of the throat.
Preferably, the pharmaceutical composition is a sugar based (e.g. sucrose and/or
glucose), especially sucrose based, or sugar alcohol based (e.g. isomait, lycasin or
sorbitol) solution, suspension, emulsion, syrup, gel or suckable or masticable solid

dosage form.
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total volume of the pharmaceutical composition. I

Suitably, where the pharmaceutical composition is in the form of a liquid, for example
solution, suspension, gel or syrup, preferably the 2,4-dichlorobenzyi alcohol is present
25 in an amount of less than or equal to 10 mg/ml, more preferably less than or equal to
7 mg/ml, most preferably less than or equal to 5 mg/ml based on the total volume of

the pharmaceutical composition.

Suitably, when the pharmaceutical composition is in the form of a liquid, preferably the
30 amylmetacresol is present in an amount of greater than or equal to 10 pg/ml,
preferably greater than or equal to 50 ug/ml, most preferably greater than or equal to
100 pg/ml, preferably greater than or equal to 400 pg/mi based on the total volume of

the pharmaceutical composition.
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20
Suitably, when the pharmaceutical composition is in the form of a syrup, the main

component of the liquid phase comprises a liquid sugar. By the term “liquid sugar” as
used herein, we mean a sugar dissolved in an appropriate solvent, preferably the
solvent comprises water. Most preferred liquid sugars inciude liquid glucose,
25  comprising an aqueous solution of glucose (e.g. 65 to 90% by wt of glucose), and
liquid sucrose, comprising an aqueous solution of sucrose (e.g. 55 to 80% by wt
sucrose). Suitably, the syrup comprises greater than or equal to 2 ml, preferably
greater than or equal to 3 ml, most preferably greater than or equal to 5 m! of a liquid
sugar. Preferably, the syrup comprises less than or equal to 10 ml, preferably less

30 than or equal to 8 mi, most preferably less than or equal to 7 ml of a liquid sugar.

Suitably, when the pharmaceutical composition is in the form of a liquid, then the
liquid phase (i.e. water for suspensions and solutions, and liquid sugar for syrups) is
present in an amount of greater than or equal to 90% by wt, more preferably greater



used herein, we nean a sugar dissolved in an appropriate solvent,
preferably the solvent conprises water. Mst preferred |iquid sugars
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blister pack). The patient removes the lozenge by applying pressure to the blister to
25 force the lozenge to rupture and pass through the blister seal. Lozenges will normally

be sucked by the patient to release the 2,4-dichlorobenzyl alcohol and the

amylmetacresol.

Masticable solid dosage forms may be prepared by the methods used to prepare
30 chewable candy products or chewing gums. For example, a chewable solid dosage
form may be prepared from an extruded mixture of a sugar base (e.g. sucrose and
liquid glucose) or a sugar alcohol base (e.g. lycasin, isomalt or sorbitol) to which 2,4-
dichlorobenzy! alcohol and amylmetacresol has been added with optional addition of
whipping agents, humectants, lubricants, flavourings and colourings (see
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formed. The | ozenges are then cooled, subjected to a visual check
and packeopsitcddwui t abl e packaging (i.e. a blister pBEK§$B20pRE00062
patient renoves the | ozenge by applyi n? pressure to the blister to 25
force the | ozenge to rupture and pass through the blister seal.
Lozenges wll normally be sucked by the patient to rel ease the
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t he pharmac Ica he formof a suc e, far

mast i cabl etheolor gaudldaded Mer RY§N Mare FPrS%é%@/egr,eglﬁr A} érb?ci/igf L°e1 Blmg, most
2, 4-di chl opohenay| grabePhRbn drsequaedent.si mgabasedoont thef tajaleweight tohhe
or equal to 0.2 r’rq re preferably greater 10 than or equal to 0.5
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preferably greater than or equal to 1.5 ng based on the total weight
of the phar euti cal ,comosi ti j . e fdr@ of a suckable or
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equal to 1yfp dre ba36d 78} BEsdaUrithe WRBIGHighY of theephphaacetical comabsition.

conposition. 2 guitably, where the pharmaceutical conposition is in

the formof a suckable or

20 Suitably, where the pharmaceutical composition is in the form of a suckable or
masticable solid dosage form (i.e. lozenge), preferably the amylmetacresol is present
in an amount of greater than or equal to 50 yg, more preferably greater than or equal
to 100 pg, even more preferably greater than or equal to 250 pg, most preferably
greater than or equal to 500 pg based on the total weight of the pharmaceutical

25  composition.

Suitably, where the pharmaceutical composition is in the form of a suckable or
masticable solid dosage form (i.e. lozenge), preferably the amylmetacresol is present
in an amount of less than or equal to 1,500 g, more preferably less than or equal to
30 1,000 pg, even more preferably less than or equal to 800 pg, most preferably less
than or equal to 700 ug based on the total weight of the pharmaceutical composition.

Suitably, where the pharmaceutical composition is in the form of a suckable or
masticable solid dosage form (i.e. lozenge), preferably the total weight of the



masti cabl e solid dosage form (i.e. |ozenge), preferably the

anyl netacresol is present in an anount of greater than or equal to
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In a particularly preferred embodiment of the present invention there is provided a
Strepsils™ like formulation of 2,4-dichlorobenzyl alcohol and amylmetacresol for the

treatment or prevention of SARS-associated coronavirus viral infections.

25
Preferably, the amylmetacresol is present in an amount of greater than or equal to
0.01% by weight, more preferably greater than or equal to 0.02% by weight, most
preferably greater than or equal to 0.025% by weight based on the total weight of the
pharmaceutical composition.

30

Preferably, the amylmetacresol! is present in an amount of less than or equal to 0.5%
by weight, more preferably less than or equal to 0.1% by weight, most preferably less
than or equal to 0.05% by weight based on the total weight of the pharmaceutical
composition.

35



20 sugar al cohol base, respectively. In a particularly preferred
enbodi nent of the present invention there is provided a StrepsilsTM
| i ke formul ation of 2,4-dichlorobenzyl al cohol and anyl netacresol for
the tr 8 MBFP67896 prevention of SARS- associ at ed cor on8GT/CH0F0p0462

i nfections. 25 Preferably, the anylnetgcresol is present in an anount
of greater than or equal to 0.01% by weight, nore preferably greater
than or equal to 0.02% by wei ght, nost preferably greater than or
equal to 0.025% by wei n the total wei

ght, ba edpﬁ ht _of tt r}e ¢

phar nmaceut PEfgrablynisss fidighloregsn ﬂ@?@d??{e*ﬂb'”a%?%¥%c? Suggtey than or
pr efsent b: Ne l@dTD.lr?ZP/o By WeRht lrﬁdﬁaprenéraﬂqgaéatérdh@n BPequn) teBi0ghik by weigkt,
preferably [ ess or al to 0.1% MBI ght S
than or eqUgpt QrSF%g@%%e&?/eq\lﬂ% ng?{tquglitg(g%ﬁ %g/g ot g%)&&e%ﬁ%q%t?%ﬁ%ﬂt%
phar maceut {heglharrnacguisaltcoowesi®®. WO 2005/ 067906 PCT/ GB2005/ 000062 9
Prefera?ly, the 2, 4-dichl orobenzyl al cohol is present in an amount of

greater“than or equal to 0.02% b?/ wei ght, nore preferably qreater
than or eqBedferably0 tite Zdogichierobenzyl alsehal ippessenhiil §N e of tiosnthagp or

equal to 0,059 | WHigHams BretdbR fe8d Hanvt &iitial & 0.20h18y weight, most
phar maceut F‘g%{otg)c?:r)&\pggﬁﬁ%rg’. 5 refeeérlgybl Yy, ,tar?e Z?ﬂf-adi ﬁ?hel &rsgl)lgenzg I

al cohol i sPisferaklitless than eneald 0. 1% Sy weight basedaQ 1951gQF of the

wei ght, nopeariREafi@Pbdmbssiont han or equal to 0.2% by weight, nost
preferably | ess than or equal to 0.1% by wei ght based on the total

wei ght 18f the pharmaceutical conposition. 10 Preferably, the ratio
by wei ght efefarplymeieacitio b9lwelight 2f dmglimetdcoespb tn2 gdictierobenzyl alcohndin the

pharmaceutical conposition.is Lt : 2 GrefBRidy R8T SlcRlthdre
110, cven PRATACETER spBryich h IsTah@Rdrat riord bre®Riy 16, Siefip
appr eci at egreférablyth® mésdprederablyil?al conposition in any form (i.e.
liquid or
15 It will be appreciated that the pharmaceutical composition in any form (i.e. liquid or
solid) may include the above preferred % by weight amounts of 2,4-dichlorobenzyl

alcohol and amylmetacresol and/or the preferred ratio by weight of 2,4-dichlorobenzyl

alcohol to amylmetacresol.

20 Unexpectedly, it has additionally been found that the pharmaceutical composition of
the present invention exhibits improved virucidal activity against SARS-associated
coronavirus when present in an acidic environment. Suitably, according to a preferred
aspect of the present invention, the pharmaceutical composition is in acidic form (i.e.
acidulated). More preferably, the pharmaceutical composition comprises a suckable or

25 masticable solid dosage form (i.e. a lozenge) in acidic form, especially a lozenge
which includes an acidic sugar base (i.e. sucrose and/or glucose) or an acidic sugar
alcohol base (i.e. sorbitol and/or isomalt and/or lycasin), more especially an acidic

sugar base, most especially an acidic sucrose and/or glucose base.

30 Preferably, the pharmaceutical composition has a pH of less than or equal to 6.8,
more preferably less than or equal to 6.5, most preferably less than or equal to 6.0.
Preferably the pharmaceutical composition of the present invention has a pH of
greater than or equal to 5.0, more preferably greater than or equal to 5.5. Suitably,
when the pharmaceutical composition includes a separate acid preferably the

35 combination has a pH of less than or equal to 5.0, more preferably less than or equal



solid) may include the above preferred % by wei ght amounts of

2, 4-di chl orobenzyl al cohol and anyl netacresol and/or the preferred
ratro by wei ght of 2, 4-dichlorobenzyl alcohol to anyl netacresol.
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pr ecedi ng Bes@eﬁnasmdbm@mopmehamably, t he pharnaceutrcal conposrtron
I ncludes an acidic base (i.e. an acidic sugar base or an 10 acidic

sugar al cohol base), particularly an acidic sugar base, especially an
aci di c20 suE’rejsr@blyag@en the composition includes an acidic sugar base or an acidic sugar

alcohol base, the acidic base is the predominant component of the pharmaceutical
composition. Preferably, the sugar or sugar alcohol is present in an amount of greater
than or equal to 90% by weight, more preferably greater than or equal to 95% by
weight, most preferably greater than or equal to 98% by weight based on the total

25  weight of the pharmaceutical composition.

The acidic base may be formed by the inclusion of a separate acid to the

pharmaceutical composition of the present invention. Suitable acids are organic acids,
particularly citric, malic, maleic, fumaric, succinic, adipic and/or tartaric acid.
30 Preferably, the acid is present in an amount of greater than or equal to 0.1% by wt,
more preferably greater than or equal to 0.2% by wt, most preferably greater than or
equal to 0.5% by wt based on the total weight of the pharmaceutical composition.
Preferably, the acid is present in an amount of less than or equal to 2% by wt, more
preferably less than or equal to 1.6% by wt, most preferably less than or equal to

35  1.4% by wt based on the total weight of the pharmaceutical composition.




Thus according to a second aspect, the present invention provides a
pharmaceutical conposition conprising 2,4-dichlorobenzyl al cohol and
anyl netacresol in an acidic 15 sugar (espeC|aIIy sucrose and/ or

gl ucoseW@R00586MPc sugar al cohol base (especially |ycBST/¢B2EHANAT
and/or sorbitol), particularly an acidif sugar base, especially an
acidic sucrose and glucose base, for the treatnent or prevention of
viral infections caused by SARS-associ ated coronavirus. 20
Preferably, when the conposition includes an acidic sugar base or an
aci di c sugar al cohol base, the acidic base is the predom nant
component pfist hleopdsrattemmaeditbaﬂ thec phposickitial cBmebsitiens ynayt nslude ganti-
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90% by vvel )ﬂﬁ qﬁbb%ﬁprgfgggé gr(e)glfg% r QP?F%T P é}%ﬁfs a‘bé;%gcgni)@ éb%lntst

wei ght , roEkcipiesfse wifshy mgy ebe eusegi hiaglude weigal a'@@”%"/ﬁ’@%'%ﬂb’ﬁ?”ﬂ%%@l
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base may be Torne he 1 nclusion of a separate acid to the
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1. 4% by wt ase on the total weight of the pharmaceuti cal
conposition. WO 2005/ 067906 PCT/ GB2005/000062 11 It is also

cont enpl at % %é@st of i &%{éﬂ%@%ﬂ&h&%é@ﬂﬂ%@hﬁdmm By béthHﬁle@éﬂhmﬂs
oxi dant s, fs rs

, bacteriostats, sol ut S age
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al cohol s, palyahs wilblitiastelyeteanthe dppragiatcaisegas tode Used. exanpl e. The
phar rraceuti cal conpositions may contain preserving agents,
sol ubilising agents, stabilising agents, wetting agents,
emul sifiers ty@WéEbBﬁre't‘aseutccal mrmusmonoddhamrm ofsalstickables absastieable elid

Itoﬂgr ﬁ;g:ﬁ:\l 85%/63/6 %%gn{m%rzg&gg%&)o\fes be provided in the formof a 10

acceptable sa buffers, coating agents or
ant i oxizdants. They may
Ingredient wt%
(a) Acid 0.2t0 1.6
(b) 2,4-dichlorobenzyl alcohol 0.02t0 0.10
© Amylmetacresol 0.01t0 0.05

(d) Excipients (flavouring, colouring, 0.1to 1.5
preservatives, etc.)
(e) Sugar or sugar alcohol base Balance of composition, typically greater
than or equal to 97% by weight
® Water Up to 4% by weight, preferably 1 to 3% by
wt

where the sum of components (a) to (f) represent greater than or equal to 98% by wt,
more preferably greater than or equal to 99% by wt, most preferably substantially

100% by wt of the composition.



al so contain therapeutically active agents in addition to the
substance of the present invention. Dosages of the substance of the
present invention can vary between wide |imts, 15 de endi n u&)

t he age V¥R@"&8AUPEi on of the individual to be treated? Eﬁ?z“‘gﬁ’a 042
physician will ultimtely determ ne appsopri ate dosages to be used. A
typi cal pharmaceutical conmposition in the formof a suckable or
masticable solid dosage formconsists essentially of: 20 |Ingredient

(e ot et o Pl A PRURHERIT I 8080 oo

col ouri ng, s@ididasage f&m qonuxieesiat i ves, etc.) (e) Sugar or sugar

al cohol base Bal ance of conposition, typically greater than or equal
to 97% by weig (f) Water to 4% wei ght, preferably 1 to 3% by
W where 04 tg@rﬁ bwmbh@m@e(aﬂwé (f) represent greater than or

equal te 93%ky 0Mo% bv%@hpzafowh&%%nggl%oﬂbn hR@n or equal to 99% by
wt, nost preferab Iy stant| al | OS|t|0n 25
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solid dosage formconprises: 0.01 to 0.05% by wei ght anyl net acresol ;
50.02 to 0.10% by wei ght 2, 4-di chl orobenzyl alcohol; and 0 to 1.4%
by wei ght @ngaitermataeihighhp pefereabtomsBion o e HYNbY austighableopgmapticable

aci d; re SVt ght sugar, especially sucrose and/or
gl ucoseg %Bﬂ?&sgggtlve&ﬁ)(prh 5 preferred conposition in the formof a

suckabl e or masti cabl e
0.01 to 0.05% by weight amylmetacresol

0.02 to 0.10% by weight 2,4-dichlorobenzyl alcohol; and
0 to 1.4% by weight organic acid, preferably 0.8% to 1.4% by weight organic acid,;
15 greater than 95% by weight sugar alcohol, particularly sorbitol and/or isomalt and/or

lycasin.

Suitably, as such a formulation has been used for two decades or more as Strepsils™
mouth lozenges to combat bacterial infections it is speculated that the mixture has
20 little deleterious effect on mucosal cells of the patient. Conveniently, the mixture may
however be used for the treatment or prevention of viral infections caused by SARS-

associated coronavirus.

According to a third aspect, the present invention provides a pharmaceutical
25  composition as defined herein in the manufacture of a medicament for the treatment
or prevention of viral infections caused by SARS-associated coronavirus.

According to a fourth aspect, the present invention provides a method of preventing or
treating viral infections caused by SARS-associated coronavirus comprising
30 administering a pharmaceutical composition as defined herein to a patient in need
thereof. Although it will be appreciated by those skilled in the art that such a method of
treatment employing a pharmaceutical composition involves the simultaneous
administration of 2,4-dichlorobenzyl alcoho! and amyimetacresol to a patient, it is also
possible to administer the 2,4-dichlorobenzyl alcohol and amylmetacresol sequentially

35 to a patient.



10 solid dosage form conprises: 0.01 to 0.05% by wei ght

anyl metacresol 0.02 to 0.10% by wei ght 2, 4-dichl orobenzyl aI cohol
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by SARS- as gR§indt86reS8 8 RAsbhibitfed pPhERd Ul c@ﬁpc&sﬁmnhssdeimedlgemn
pharmaceutical conposition as defined herein to a patient in need
thereof. Although it will be appreciated by those skilled in the art
that such aceaaimgdtoofa s’o(meatspsmntther‘rpieeyritngvmtphapm'tﬂ@atihealee of a 2,4-

SRS RO A SR RIS e s

al so possiabldefinen laatainnios preventing, nahmmuq; Qhklﬂmg)ﬁéﬁﬁyﬁ*SS&P@Eﬂﬁ’cﬂm‘ﬁﬁwms
anyl met acresol sequentially 35 to a patient. WO 2005/ 067906

PCT/ GB2005/ 000062 13 Thus according to a fjfth aspect ‘h Er esg:}t
i nventi on prcoeridings ta apEevaRtic @skechalne Bresatlcinvertipan Prvides) the %,

conpri sing d%hfor&gé?mlloélém‘%néw aﬂiyﬁﬁﬂiéﬂreé.dﬁ i€ eHEdinaAtfacture of hhnedlcament for
anyl met acr eso

Sequentjal use int nt _or pre n of
viral B85i nf“@éi'”%?n’spré‘é%ﬁ‘égl‘”b%} '%S"%E%@gzﬂ’ g‘z\llﬁd %sr?g{ﬁt?qﬁgor&g] 4" ée)r ably,
the present invention provides a pharmaceutical product conprising
2, 4-di chl orob | coh d t C i h h
phar maceut iFC&l ec%mﬂ‘gaé]cﬁ 3510?@ ng@%tg}%hcg’ﬁé?ﬁ%lt %%c’ﬂd {Pl‘m Bﬁﬂ% iy SI
aspect, thanprssenth aspeetst botheppresenteisvartion Lans Qfef%rr@ /ﬁeatufes thereof are

regarded as preferred features of each other aspect of the present invention.

20
The invention will now be described by way of the following non-limiting examples:

Materials and Methods

25 (a) Positive Control Sample

The following positive control sample including a surfactant (Triton X100)
which is known to disrupt viral envelopes was prepared.

30 Positive Control 1 (PC1): Artificial saliva (0.1% NaHCO;, 18% KH,PO,4 and
0.1% gastric mucin in double distilled water, pH
adjusted to 6.0 to 6.5) plus 0.1% Triton X100



10 di chl orobenzyl al cohol and anyl netacresol, particularly a

phar maceuti cal conposition as defined herein, for preventing,
inhibiting or killing SARS-associ ated coronavirus. According to a
sevent h W& pWsNe798Ghe present invention provides the usBCHGB2004/000062
di chl orobenzyl al cohol and anyl nmetacregol in the manufacture of a
medi cament for 15 treating or preventing viral infections caused by
SARS- associ at ed coronavirus. For the avoi dance of doubt, the features
of the first, cond tQiﬁ fpurth, fifth, sixth and seventh
aspect s oﬂb%heigﬁégg%ggﬁﬁ%gﬁgggn and preferred features thereof are
regarded as preferred features of each other aspect of the present

i nvention. 20 | hokLoL | hidRe Hotoinchay apf adtive agent
fol |l owi ng non-ﬁ?gﬁkﬁﬁgﬂébgﬁ%pg5%ma9w%gﬁgfﬁg?s and Met hods 25 (a)g

Positive Cont r ethichedipriipts Tival enwelPess WeepiRRA¢de control sanpl e
includi;ng a surfactant (Triton X100) which is known to disrupt viral

envel opes was prepared. 30 Positive Contr ol R ~Ar T Ao TGl
sal i va (0.1% Najggesve QBBJGQ’(M%@?I)H%{W'C%.%[’)@Q&%%% 'g%%lr%c?'n]iél% Irglbl%’lﬁ%and
distilled water, pH adjusted to B19% gastic Hucipl insdoublgsdistilled vasaro@HwWo

2005/ 067906 PCT/ GB2005/ 000062 14 .. N?}?II Control Sanple The
foll ow ng negative control sanpl eadé\éﬁ?% o rd né(gtg)'i ncl ude an active

agent which disrupts viral envel opes were prepared. 5 Negative

Control 1 (NC).;:, Artdfd <l i 9 IS, E sL8 ANt EMPatl %
gastri@ muci n ilﬁrb%'u 4%§g?d§tqﬁl e&éﬁ\%&?&gr&?@%ﬁ adj u%t ed to 6. Oqtmg 6.@5).
10 Urbani SARS afiraigilutionef #8°.i n Dul becco's M ni mal Essential Medi um
(DMEM at a final dilution of 10.2. (c) Test Conposition (TC) 15 A
comercial tablet of Strepsils Oiginal Throat Lozenge avail able from
The Boot s(cConpEasComposifienfQont ai ned 1.2 ny 2, 4- di chl or obenzyl

al cohol and

15 A commercial tablet of Strepsils Original Throat Lozenge available from The
Boots Company PLC which contained 1.2 mg 2,4-dichlorobenzyl alcohol and
0.6 mg amylmetacresol in a sucrose base (acidic) was dissolved in 5 ml of
artificial saliva (0.1% NaHCO;, 18% KH,PO4 and 0.1% gastric mucin in double
distilled water) so that the mixture was pH adjusted to 6.0 to 6.5.

20
Cell Cultures

C1008 cells (a clone of Vero 76) were used for virucidal tests and cells were cultivated
in RPMI 1640 medium (available from Sigma Chemical Company, UK) supplemented

25  with 10% heat-inactivated (56 °C, 30 minutes) foetal calf serum (FCS), 2 mM L-
glutamine, 100 pg/ml penicillin and 100 ug/ml streptomycin.

Example 1 In-vitro activity

30 40 pl Urbani SARS-associated coronavirus (initial titre of 10°TCIDse/ml) was added to
360 pl of the test composition (TC), the negative control sample (NC1) and the
positive control sample (PC1), respectively, as listed above. All solutions were
thoroughly mixed and incubated at 37 °C and 22.9 °C for 30 seconds, 1 minute, 2
minutes and 8 minutes. The final titre of Urbani SARS-associated coronavirus after

35 mixing was 10> TCIDso/ml for the assay conducted at 22.9 °C and 10° TCIDso/mi for



0.6 ng anyl netacresol in a sucrose base (acidic) was dissolved in 5
m of artificial saliva (0.1 % NaHCO3, 18% KH2PO4 and 0.1 %gastric
mucin in double distilled water) so that the m xture was ust ed
to 6.0 W® BIF679® Cel | Cultures CL008 cells (a clone %‘FT/QBEQ?*/%}?&V\BW
used for virucidal tests and cells wergscultivated in RPM 1640

medi um (avail abl e from Sigma Chem cal Conpany, UK) supplenmented 25
with 10% heat-i nactivated (56 C, 30 mnutes) foetal calf serum (FCS),

2 MM L- gl i | ]

2t 8 AT AR U A B
cor onavi r usorftiohisaimplest was eerfinat€ BEI DFDtivin) efieet kydadding 3.6 3ee qfl megdia
the test C@S’f{ﬂ@l@l? t)—\tot'ﬁe§ TE%E&E %letllﬂg g@hba’s tﬁ{%sb@étw@@ﬁmlﬁe Q)N%)s/@dwpotuh@

p05|t|vec |'i sted above.
sol utions (iOeul) Wﬁam@m@m gn Hﬂﬁ)@‘@B&rﬂ?"lCﬁ@UBaﬁt den fald giutiong agross aagfé:“ﬂe&Br

30 secoRds i de Md\eSlatés indLidEffor 316 6583% BUB?SC THeresutabveiel érfaﬁ‘/s@d for
Urbani SARB associ ated coronavi rus . af t ef

Xi n V\%S

for the asylatgﬁ “emdeierained using the @@ﬁamfﬁ@dmdtﬁﬁ/oﬁip‘?yﬁd Ables
2005/ 067906eBeT/ CB2005/ 000062 15 the assay conducted at 37 C. The
reacti on between the virus and test conposition or control sanples
was termnated by a dilution effect by adding 3.6 ms of nedia
(DVEM) . At Thblesle particular time periods, the respective nmxture of
vi rus/ qgrrpound (110 pl) was titrated on the C1088 cell culture at
ten fol’'d dilutions across a 96 well 5 plate and the plates incubated
for 5 to 6Thaysloming3EblE. shtiwe thelogl reduciion én wrml[titre der Mh the, test, sompqsition

det ef M ned e ighd g KRS IBHAheNIicaPadlbp BbRIed & STl es 1 and

2 bel ow J_ The followng table shows the |ogreducti-onin
viral titne for both the test cQﬁﬁ?ﬁFéth"i‘%n (PC1) and cont r ol
conposi ti (’ﬁ%sﬂ/@oﬁtll%? viruci dal a@ggYmfREdycted at 37 C. Contact Tine
Test/ Contnol Tinme (m nutes)
Compound 0.5 1 2 4 8
Strepsils Original Throat | 1.0 1.5 2 3.5* 3.5*
Lozenges (TC)
Saliva only (NC1) 0.5 0 0 0 0
Saliva + Triton X100 (PC1) | 3.5* 2.5* 2.5* 2.5* 2.5*

Virus titre ~10°TCIDso/ml

* No virus recovery. However, using the Karber Calculation method (taking into account the initial 1/10 dilution) a titre
15  of 0.5 TCIDso/ml is obtained.

Table 2
The following table shows the log reduction in viral titre for both the test composition

and control compositions in the virucidal assay conducted at 22.9 °C.

Contact Time
Test/Control Time (minutes)
Compounds 0.5 1 2 4 8
Strepsils Original Throat | 0.50 0.50 0.50 1.50 1.00
Lozenges (TC)
Saliva only (NC1) 0.00 0.00 0.00 0.00 0.50
Saliva + Triton X100 (PC1) | 3.0* 3.92* 3.92* 3.92* 3.92*

20  Virus titre ~10°TCIDsg/ml
* No virus recovery. However, using the Karber Calculation method (taking into account the initial 1/10 dilution) a titre
of 0.5 TCIDso/ml is obtained.



Compounds 0.5 1 2 4 8 Strepsils Oiginal Throat 1.0 1.5 2 3.5* 3.5*
Lozenges (TC) Saliva only (NC1) 0.5 0 0 0 0 Saliva + Triton X100
(PC1) 2.5* 2.5* 2.5* Virus titre -1 OTCID50/mM " No virus recovery.
However waugiosge™éte Ker ber Cal cul ati on nethod (taki ng PAT/GBAWEGUME? t he
initial 1/10 dilution) a titre 15 of 1@.5 TG D50/ M is obtained.
Table 2 The follow ng table shows the I og reduction in viral titre
for both the test conposition and control conpositions in the
viruci dal assay conducted at 22.9 C. Contact Tinme Test/Control Tine
(mnutes) Conpounds 0.5 1 2 4 8 Strepsils Oiginal Throat Q.50 0. 50
0.50 1.50 Cycb@xicity festayersployiay Uszani SéRgmrys,(tmfgmB%bmb.(%d 8.866"6.9‘68
0.50 Sal ie\é?abifﬁqéidéf Qgi%n?%o%ﬂ% wardiot3toR o CARB BelR24urhgotie viRdidal

Virus titre - * No virus recqvery. Howeyer.. usi. t

Ker ber Calasghyst iThe neelifodf Tati(1#di TRES %d%‘ﬁ?ﬁﬁ? %?’E%ﬁi ¢f %lm"ri}%&eo&e?""
di lutian) acHidrbbénzyPhicBhd aHa B8/md ahyintdtiarésotth al@CR0OSLOSFYBElution to
PCT/ CB2005/ 000062 16 Q co}o i Ccit

( test OWI i it S,
test conpd&f¥GeoeTEaNTIsRNtY, PE RgCtV] stogb@rggh'e§A$éégeé§§%h%d§?§§P%%@g'
wer e not t@iablyl theCd 08Klte avdre sapported by perfetiming: A dtopathie ahyservating (CPE)
results of Table . 1l and Tab 2.1ndic : kb LA L¥ tddt=Re®@fin
2,4 5 di ch'Fdﬁ’(?Lcé%%ﬁn 3?%0%#0{%%%3{1:8%36%“@0%%leﬁ%%rg’e rrﬁgﬁscié%ﬁ‘gn acidic
sucr ose sotadleso® 4 and 5 eelowe very significantly the infectivity of
Ur bani (gARS- associ ated coronavirus. Suitably, these results were
supporf d by yt opat h rvation, (GPE) . i .du,i ,
on each of I# . $3 e 4 Qrigingl,

Tabl es 3, 6oz%ee§(mla@‘5’7 °C

Time Dilution*— Cells
minutes) 10 10° 10 10° 10° 107 10°® Only
1 + +/- - - - - - -
2 + - - - - - - -
4 - - - - - - - -
8 - - - - - - - -
Virus control + + +/- +/- - - - -

* refers to dilution of residual virus

15
Table 4: CPE observations from virucidal assay with Saliva only (NC) at 37 °C

Time Dilution*— Cells

minutes) 10 107 [10¢ 10° 10° 107 107 | Only

1 + + +/- - - - - -

2 + + +/- - - - - -

4 + + +/- - - - - -

8 + +/- +/- - - - - -
Li/irus control + + - - i - _ N

* refers to dilution of residual virus




10 Table 3: CPE observations fromvirucidal assay w [

T th Strepsils
Original Throat Lozenges (TC) at 37 C Tine Dilu%/i on* . Cel Ips

m nut es) 10(;f 10 10 10" 10" 10 10 Only 1 + +/- - 2

- - - - woalbmasecontrol + + +/- +/- refers to d|Iut|B‘F|T/§P2?°é/§?°6%I
virus 15 Table 4 CPE observations fromvirucidal assay with Saliva
on'I'y ('I'\IC) at 37 CTine Dilution*~. Cells mnutes) 10- 10" 10 10" 10
10" 10" Only 1 + + +/- - - - 2_+++/ 4+ + +/- - - - - - 8+ H- 4

Virus control + + - :
ableS T O aHHrW’IfoanIOO PC) at
2005/ 0679082 e.B rvations 1rom 2

vi ruci dal 3asgay wth and Tri ton X100 (PC) at 37 CTi

: A a4 _ Ti me

Dilution' -+ Cells mi ) 10" 10" 10 10" 10 10" 10 Only 2 4 8

Virus control | + + - refers to dilution of residual—vi+rus
Time Dilution*— Cells

minutes) 107 10™ 10 10~ 10° 107 10° Only

< a
Sal i va
nut es

1 - - - - - - - -

2 - - . - - - - -
4 - - - - - - - -
8 - - - - - - - -

Virus control + + - - _ - _ N

* refers to dilution of residual virus

In the above Tables 3 to 5 the symbols have the following meanings:

+ = positive for cytopathic observation in both wells
- = negative for cytopathic observation in both wells
10 +- = positive for cytopathic observation in one well and negative for cytopathic

observation in the other well

Suitably, the results as detailed in Tables 3 and 4 demonstrate that an acidic sucrose
base including 2,4-dichlorobenzyl alcohol and amylmetacresol provides enhanced

15 negative cytopathic observation compared with saliva alone, thereby indicating
enhanced virucidal activity against Urbani SARS-associated coronavirus.

Examples 2to 9

20 The following sugar based lozenges were prepared as outlined in Table 4. The
ingredients of the final lozenges are expressed in milligrammes.



5 1n the above Tables 3 to 5 the synbols have the foll ow ng neani ngs:
+ = positive for cytopathic observation in both wells = negative for
cytopat hic observation in both wells 10 +/- = positive for cytopathic
obser vamaomoim7eee wel | and negative for cytopathic BHYERFPPYR6E n
the other well Suitably, the results as detailed in Tables 3 and 4
denonstrate that an acidic sucrose base including 2,4-dichlorobenzyl
al cohol and anyl netacresol provides enhanced 15 negative cytopathic

observati Op, (GONPag r\g/léw 8 e. & al one, thereby indicating enhanced
vi ruci dal T SARS- associ at ed coronavirus.
Exanples 2 to 9 20 The follow ng sugar based | ozenges were prepared

as outli negstmerhat : TREMES 3ATER [ BTE] O7EROET ERTE
expressedlh mlligrames. WD 20051067906 IPCT/ AB2008/ 000 1

82 Q
Tabl e 4 -| SHFPF Based Lozenges | hat®di L8P |( YD [ERR09 #RY 1388 | 1454
5 Ex. 6 BExGludoskx. 8 Sucrose 1400 11090011049001108(01154501264 25126250200

G ucose Lt9pE3ERnd a0 T260] 1260 1200 5% 4~ UreCt| urEoeHEy T 73
al cohol 0 2 25 51516278 myl net acriesol 10.2510-6-1.0-015
0.5 0.7 0 Amyimetapesgli c acid - - | 0254 06 g%l ilc O%ild®® | 07 [0 &
3.5 Exci pratatic &did avour |1 ng, preservatjve, | - -| --- 3.8 -| col ourdi ng)
Wat er Tr aegrppgnts A mxtureof Tsucrpse anmd_tTgut d gt ucysy & 5510
wt gl ucosge an(‘gll yﬂ‘%ﬁ by wt water 5 avajlablie frgm Cerlestarl [61n| ted

Ki ngdon) | Excipieat @veing.apreen@H® & vacuum dppried “td reducd’ he water
cont ent of cdidueingyi Xt ure. The excipients are added in ja sedl ed |vessel.

The 2, 4-d ngiei‘” obenzyl—alcohot—apd—anytmetacT53d a fsacT d (Where

appropriate) are blended and theibhlend added to-the renmminder—of-the
i ngredients. The

A mixture of sucrose and liquid glucose (80% by wt glucose and 20% by wt water

5  available from Cerestar, United Kingdom) is heated to 140 °C and a vacuum applied

to reduce the water content of the mixture. The excipients are added in a sealed

vessel. The 2 4-dichlorobenzyl alcohol and amylmetacresol and acid (where
appropriate) are blended and the blend added to the remainder of the ingredients. The
resulting mixture is cooled and formed into a continuous cylindrical mass from which

10 the individual lozenges are formed.

Examples 10 to 17

The following sugar alcohol based lozenges as detailed in Table 5 were prepared in
15 accordance with Example 2, except the sugar base was replaced with the appropriate
sugar alcohol and approximately 20% by water added. The resultant mixture is heated
to 145 to 170 °C under vacuum to reduce the water content of the mixture, and the

other components biended in as described in Example 2.



resulting mxture is cooled and fornmed into a continuous cylindrical
mass fromwhich 10 the individual |ozenges are formed. Exanples 10
to 17 The foll owi ng sugar al cohol based | ozenges as detailed in Table
5 were Prepwseerddnh 15 accordance with Exanple 2, exc&pT/GRNSNYa}
base was replaced with the appropriate;gsugar al cohol and
approximately 20% by water added. The resultant m xture is heated to
145 to 170 C under vacuumto reduce the water content of the m xture,
and the o h r conponents blended in as described in Exanple 2. WO
2005/ 0679062 GB2 0 0 5 /11110 0(2 19 Table 5 Ingredient (ng) Ex.
Ex. Ex. Ex. Ex. Ex. Ex. Ex. 10 11 12 13 14 15 16 17 Sorbitol 2200

2300 - - ")AA/L__ JI vv-a.IAL - DAL 4129 [ DA + — -

EXOPER 2B T B2 AT EXV TRk TE
1225 - - ["SEBENG9L” Gichl or obbsyl | B cdhal 1% 2 T8 59 1%
2.9 1.8 Ayl net acresol 0.6 2. 1@) 6| Bl 6 (0127 0.8 0]#40. 15Ta 1&ri 17
acid - 4.0Sorbiol20 4.0 5.0 4.6 |@ac|e3cacid-- |- - { -- - |- - [E2e¢dqj ent
(flavouri ne 3 O0—40423 _pl?@ YA 1 ) Vater—
Trace ano E@a" Exarml_eq 18 to 23 5 [The flo 2\1' ngyu%r‘} 5’“‘2250“'

masti cabl elyapiets were formed|by bl endijng-t Hé'2Phgr edi ¢nts {as | 2301
det ai | ed i b 4Ladlorobendydaicappr oxil mas el 2.4y mienyt es and. gcc)rm).rzes;s?.ag t1lee

|t ant Fefetpre—in—a—tablettagfashtne—10 i
R T s TR Y M A S ECA A TN S A S A

2560 - - 4 Tartaric acid - 4.0 - - 20 4.0 50 | 456
Citric acid - - - - - - - -
Excipient (flavouring, - 3.0 - - - 4.0 4.2 3.8

preservative, colouring)

Water Trace amounts

Examples 18 to 23

5
The following suckable or masticable tablets were formed by blending the ingredients
as detailed in Table 6 for approximately 15 minutes and compressing the resultant
mixture in a tabletting machine.

10 Table6
Ingredient (mg) Ex.18 |Ex.19 |Ex.20 | Ex.21 {Ex.22 |Ex. 23
Sucrose 2350 2340 2560 - - -
Glucose - - - 2500 - -
2,4-dichlorobenzyl alcohol 156 1.8 1.7 1.2 1.2 1.2
Amylmetacresol 0.5 04 0.5 0.5 0.5 0.6
Tartaric acid - - 4.0 3.5 3.5 -
Excipient (binder, flavouring, - 4.0 4.0 3.5 4.0 3.0
preservative, colouring)
Isomalt - - - - 2489 2401




d ucose - - - 2500 - - 2,4-dichlorobenzyl alcohol 1.5 1.8 1.7 1.2 1.2

1.2 Anylnetacresol 0.5 0.4 0.5 0.5 0.5 0.6 Tartaric acid - - 4.0
3.5 3.5 - Expisglent (bi nder, flavouring, - 4.0 4.0 3.5 4.0 3,
pr eser vIHA 3¥850&¥6our i ng) Isomalt - - - - 2489 2401 \/\d%ﬁ%ﬂ‘}%"}%‘é

PCT/ GB2005/ 000062 20 Exanples 24 to Z7 The foll ow ng sol utions,
syrups and suspensions were prepared by m xing the respective
ingredients at roomtenperature for 15 mnutes. Ingredient Solution
Syrup Syr@x&%@@mit@m Ex. 24 Ex. 25 Ex. 26 Ex. 27 Anyl netacresol
0.6 ng 0.6 nmg 0.6 my 0.6 nyg 2,4-dichlorobenzyl alcohol 1.2 ng 1.2
ng' 1.2 nmg 1.2 ng Excipient (flavouring, preservative, colouring) 1
rrhg | m,J 1 ‘g}ﬂa |follmvnng'\&to&moés Ssyrlips- and %Lﬁpé‘ﬁsmrﬁt h@mlperﬁedﬂbbyOnﬁxiﬁd tﬂe)5
qui d_sucrose sucrose, 30% by wt water

Li qui d gI uEGREEIYE 'ngtfegeWF am°(’§‘o‘€/“§‘§/at eéﬂ 3%8%'8“ ©$0% by wt wat er)

Pol yreri c| iagrsgiemdi ng agent - - 5 nmg |(Selufen g¥yrupgumSpup st|sFusknsien | |i
21 Cains 1. The use of 2, 4- dICh| orohenzyd algoml | &rths | Ex. 27

anyl met acresol—in- fhn m:nnf acture of = Nt fortheltreatment

T TT

or preventABAMEECEFal i nfections causad ByISAREE M9 06mg ['* 05mg

2 4-dichlorobenzyl alcohol 12mg | 1.2mg | 1.2mg 1.2 mg
Excipient (flavouring, preservative, colouring) 1 mg 1mg 1mg 1 mg
Water 4.5 ml| - - 4.5 mi
Ethanol 0.5 ml 0.5 ml 0.5 mi -
Liquid sucrose - 4.5mi - -

(70% by wt sucrose, 30% by wt water)

Liquid glucose - - 4.5 ml -
(80% by wt glucose, 20% by wt water)

Polymeric suspending agent - - - 5mg

(e.g. guar gum or starch)




associ ated coronavirus. 2. Use as clained in claiml wherein the
SARS- associ ated coronavirus conprises U bani SARS-associ at ed
coronavirus. 3. Use as clained in claim1l or 2 wherein the nedi canent
is adapted for nasal, ocular or oral adm nistration, especially oral
admini stration. 4. Use as clained i #lany one of the preceding ciains
wherein the nmedicanent is in the formof a suckable or nasticable
solid dosage form 5. Use as clained in claim4 wherein the

medi ca®@aimsis in the formof a |ozenge. 6. Use as clained in any one
of claims 1 to 3 wherein the nedicament is in the form of a |liquid.
7. Use as clained in any one of the preceding clains wherein the

rati o by weiTHatusebf 2 nitichipkaenedalcohol dd atmyldimetatesabe tieyhamifewimelof i s

inthe range of 1:5 to 1:1. 8. Use .as gl.air in an ne of,d he

pr ecedidiBeE PR %%{E? EF‘T’F”’te%mrPé%‘ieBH%ﬂttC“faé q‘%g%tfod‘ﬁ F%‘?/sgg .byﬁpt%e as

cl ai med iAW .ReSvfust he preceding clains wherein the nedi canent

i ncl udes an aci dul ated sugar base, especially an acidul ated sucrose
and/ or glucose base. 10. Use as clainmed in any one of the preceding

cl ai ms jwher gin LRe TEG CATRNT whkRe S R &6LigkE bRH aSikgonisaNol

base.
Urbani SARS-associated coronavirus.

3. Use as claimed in claim 1 or 2 wherein the medicament is adapted for nasal,

ocular or oral administration, especially oral administration.

4, Use as claimed in any one of the preceding claims wherein the medicament is in

the form of a suckable or masticable solid dosage form.

5. Use as claimed in claim 4 wherein the medicament is in the form of a lozenge.

6. Use as claimed in any one of claims 1 to 3 wherein the medicament is in the form
of a liquid.

7. Use as claimed in any one of the preceding claims wherein the ratio by weight of

amylmetacresol to 2, 4-dichlorobenzyl alcohol is in the range of 1:5 to 1:1.

8. Use as claimed in any one of the preceding claims wherein the medicament is
acidulated.
9. Use as claimed in any one of the preceding claims wherein the medicament

includes an acidulated sugar base, especially an acidulated sucrose and/or glucose base.

10. Use as claimed in any one of the preceding claims wherein the medicament

includes an acidulated sugar alcohol base.



