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Additionally, carers must be very careful about exposure 10 bodily fluids such as drool.

Thus, it is recognized that sialorrhoea requires medical atiention. Current

treatment includes administration of anticholinergic agents such as glycopyrrolate and
scopolamine, botulinum toxin injections and surgery.

30 Where an anti-sialorrheic effect (reduced saliva secrelion) is required, it is
appropriate neither to completely impair secretion nor to prevent saliva production in
response to food etc. it may be possible fo reduce the amount of saliva produced by
administering an anticholinergic agent, as demonsirated by the positive effscis of
glycopyrrolate (fableis) and scopolamine (dermal palch). Although glycopyrrolate is &

35 quatemary ammonium compound with restricted access to the CNS, i is not well
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i pratropi um a quaternary derivative of atropine,
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24, 98-100; J. deron et al 2000, int. din.
i patient was a non responder One drawback wilh the ipratropium solution is its bitter

taste. In addition, an ophthalmic sciution of atropine given sublingually was found ic
reduce clozapine-indiced sialorrhoea (A. Sharma etal,, 2004, Ann. Pharmacother., 38,
1538). In a small case study, ophthalmic atropine solution was given sublingually 1o
patients with Parkinson’s disease and significant decline in saliva production was
recorded. However, 2 of the 7 patients suffered hallucinations (H.C. Hyson et at., 2002,
Mov. Disorders, 17, 1318-1320). Atropine is a non-selective muscarinic antagonist that
exhibits significant central nervous system side-effecis. The use of non-seleclive



Psychopharmacoi ., t5, 49-52). Freudenreich et al.
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suffered from excessive drooling. After several weeks

of use, a full response was regorted in 2 patients and
a parti al response (synptonB controlled for 2-8 hours)
in 5 patients, was a non-res
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preferably administered by the paralingual, sublingual or buccal route.
Brief Description of the Drawings

Figures 1 and 2 are each bar charis of saliva secretion following drug
administratior, showing the results of experiments reported below.
Description of Preferred Embodimenis

Preferred a2-adrenoceptor agonists for use in the invention are cloniding,
apracioniding, brimonidine, riimedinide, dexmedetomidine, tizanidine, monoxidine and
iofexiding. Preferred anti-muscarinic agenis for use in the invention are iolteroding,



ssal orrhoea The conbi nati on can have an i nproved
ef fect and/or reduced side-effects The two agents may
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si mul taneously, or sequentially Further, if the
agoni st does not cross the blopd-brain barrier or is
adm nistered in such a way that it does not readily
enter the CNS or ss given at sucn concentration
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specific compound employed, the age, body weight, general health, sex, diet, time of
administration, route of adminisiration, rate of excretion, drug combination and the
severity of the condition {o be treated. Preferably, the active ageniis administered ata
frequency of 1 to 4 times per day. A typical daily dosage is 110 1000 pg, e.g. 1010
500 ug.

Compositions for oral administration include known pharmaceutical forms for
such administration, for example lozenges, pastilles, dispersible tablets, powders or
granules or as a liquid for spraying into the mouth. Compositions intended for oral use
may be prepared according to any method known to the art for the manufacture of

nharmaceutical compositions, and such compositions may contain one or more agenis



Conpositions for use in the invention may be
formul ated in a manner known to those skilled in the
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rapi d rel ease or sustained rel ease, of the conmpounds

of the present invention. Phar ceutically acceptable
carriers suitable for use in ch conpositions are

well known in the art, The conposltlon ?f t he .
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pyrrol done; and lubricating agents, for exanple
magnesi um stearate, stearic acid or talc. The tablets
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techni ques to delay disintegration and absorption in
the gastrointestinal tract and thereby provide a
sustai ned action over a Ionger period. For exanple, a

time-delay material such as ceryl nonostearate or
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soluticn. In addition, sterile, fixed oils are conventionally employed as & solvent or
suspending medium. For this purpose, any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid, find use in
the preparation of injectables.

The or each active agent may be administered iogether with a mucoiytic agent
such as menthol. Menthol or another off, e.g. sucalypius oil, may be used 1o make the
formuigtion more palalable.
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Of o iRl Gh 88\65.4:570-571. These resulis are represented in Figs. 1 and 2.

The resulis show a trend towards a reduction in saliva production over time,
following administration of oxybutynin and clonidine alone. This effect was most
pronounced following administration of clonidine and was significant with increasing
dose levels. Likewise, there was a reduction in AUCTs {cllowing administration of 50
mcg and 100 mcg cloniding when compared 1o placebo. There were no significant
effects of dose on saliva production following administration of oxybutynin, but the
AUCT was reduced following administration of 10mg when compared o placebo. The
ability of oxybulynin 1o reduce saliva production was more pronounced following
administration in combinalion with clonidine. A reduction in saliva production was



The or each active agent may be adm ni stered together
Wi th a nucol ytic agent such as nent ho® Ment hol or
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the formnul ati on nore oai at abl eThe fol |l owi ng study

provi des evidence of the utility of the present

i nvention. Study The study exam ned the effects of

cl oni di ne and oxybutynin _on saliva productjon in 9
heRsEROIE DBk k@A RS At pags, compared to the
NoASCANGRNIREsmiwaaReT bogl combBiitgh doge2 stgushybuilhie and 50 meg

subj ects | assessed. on dosji ng..occasi an for o
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r eghaclij ®Borhbing®n of@ Mg otehinonareomianegiciboidpeacebo was
caicui ated for each dose level. Using this
information, a m xed effects regression anal ysis of
the % reduction in saliva versus dose with subject as
a random ef fect was performed for both cSonidi ne and
oxybutynin. Fromthis nodel, an approxi mate ED30 and
an ED50 were cal cul ated. The doses that gave the best
approxi mate reduction of 30% (ED30) in salivary fl ow
was then used as a conbination treatnment. The mean
maxi mum % reduction in saliva production conpared to
pl acebo was ai so plotted by dose. Results No severe or
serious adverse events were reported. The nost
commonl y occurring adverse events were headache and
fatigue. There were no clinically significant changes
to the biochem stry, haematoiogy or urinalysis results
observed during the study. There were no clinically
significant changes to the vital signs (including

bi ood pressure), physical exam nation or 12 | ead ECGs
observed during the study. The key observation in this
study is based on the Saxon test. See Kohier & Wnter,
Arthritis Rheum (1985) 28:1 128-32, and Stevens et

al, Am J. Diseases Children ( 1 990) 144:570-571
These results are represented in Figs. 1 and 2. The
results show a trend towards a reduction in saiiva
production over tine,



foll ow ng adm ni stration of oxybutynin and cl onidi ne
atone. This effect was nost pronounced foll ow ng
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i ncreasing dose | evels. Likew se, there was a
reduction in AUCTs foiiow ng adm nistration of 50 nmeg
and 100 nmeg ctoni di ne when coffpared to pl acebo. There
were no significant effects of dose on saiiva
pcodimsi on foll ow ng adm ni stration of oxybutynin, but
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prﬁoductA %@Woﬁ%@f@f& © APRTECHNG Piéiﬂ?*n ‘%“’C hAEFEPTRly frgmerises 2
agRSakic hgedior mul ated as a gum spray, pastille,
| ozenge or di spersibie tabl et A product accordi.n
. pr dBEHE SR MhERET ¢ PRETBI ScpEis apaLed ol or
f rQEnghoadi ne, apr aci onsdl ne, bpnoni di ne, n| rredl ni de,
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5 &a pr s aﬁé}@@tﬁ(ﬁ?%&'{e&m&ﬁ@%’rs eﬁw&ar&.i eaqi%e o ksngédqc?ament for
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an a2 adrenoreceptor agonist administered by the paralingual, sublingual or buccal
route.
10. iUse according to claim 8 or claim 9, wherein the medicament is 2 gum, spray,
pastille, lozenge or dispersible tablet.
11, lise according to any of claims 8 to 10, wherein the agonist is selected from
clonidine, apraclonidine, brimonidine, riimedinide, dexmedsiomiding, tzanidine,
monoxidine and lofexidine.
i2 Use according to any of claims 8 to 11, wherein the anti-muscarinic agent is
selectad from darifenacin, solifenacin, zamifenacin, oxybutynin, glycopyrrolate, frospium
tolterodine, fesoterodine, revatropate, Ro-3202904, ipratropium and tiotropium.
13. Use according to any praeceding claim, wherein the patient to be freated is aiso

administered a mucolylic agent.



eucal yptus oil 8 Use of an a2 adrenoreceptor agoni st
for the manufacture of a nedi canent for the treatnent

W@R20030238%+ r hoea, wheretn the nedi canent is to Bfel/GB2007/050057
adm ni stered by the paraungual, sublingual or bucca
route and wherein the patient ho be treated is
undergoing treatnent with an dnti - musca pnsc agent. 9
Use of an anti-musca pruc agent for the manufacture
2 Hedi AATRAEORIIOTD AR Tt T MoT oM GO ST L PEstalvptus
the. patient to be treated is undergoing treatnent with
an s2 adrenoreceptor a oni st. adm ni stered by the )
pa?% giglsaqaccg[ﬂﬂ tﬁé:{%m 507 Gake Af w%@;@ihfdﬂgé%amem comprises the
acaofdhtiRGgka. ciasm 8 or claim9, wherein the
medi canent is a gum spray, past lie, |ozenge or

5 di spersibie tablet I 1 Use according to any of clains
8 to 10, wherein the agonist is selected from
ci oni dsne apracl onsdi ne, bnnonsdsne, pl nedsni de,
dexmedet omi di ne tizanrasoe, nonoxsdi ne and tof exi di ne
12 Use accord ng to any of clains 8 to 11 wherein the
anti-nusca pnic agent s sel ected from danfenaci n,
sohf enaci n, zansfenaci n oxybutynsn gl ycopyrro ate,
trospium folferodsne, fesoierodine, revatropate,
Ro- 3202904 i pratropi um and tsotropsum 13 Use accordi ng
to any preceding d a , wheremthe patient to be
treated al so adnmi siere a a nrucoi ytic agent14. Use
according to claim13 , wherein the nucolytic agent is
ment hol or eucal yptus oi . 15. Use according to claim
13 or claim 14, wherein the nmedi canment conprises the
nmucol yti c agent.



