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Tho present invention relates to nasal adalilinistration of 
de~~oprossin, desmopressin acetate and oth~r pharmaceutically 
~eceptab1~ desmopressin salts, and to optimal compositions for such 
administll:'atio:n. 

Nasal administratio~ is an attractive ro~te fer delivery of 
therapeutic peptides. However, th~ art is deficient in optimal 
ccnditio~s for intran~sal deposition @f peptide drugs which have to 

15 overcomP- th~ nasal mucos~l barrier, enter th~ syste1nic circulation 
~ncl be delivered, in effective fol!:'lll!I, t~ intended peripheral target 
@:!!:';ans. ln addlition~ nost of the known peptides ~mi.table for nasal 
~d!lUlinistration are expensive, and the c~rrcnt trend is wa~teful 
w•©ve:r .. delivery of' such expensive nasal pt'lp'tides. There is t.hus a. 

20 n®~d in th~ ~rt for improvements ir. nasal peptid~l ~dministration. 
Disp~nsing volumes lower than 50 µl by nasal pump is reported 

~~ being Urnlceeptable as dose aceur~ey and probability of effective 
delivery to target organs is not ~ssured; o~ the other hand, a 
hi~her volume, over 150 µ1, is considered in t.h~ art as unsuitable 

25 ~~ this is known to lead to flooding: ~. Mor,n, A~ros~ls ln 

Hedicjn~. Mor~n et ~1., Eds., pag~ 34~, Elsevier Scientific, 
iw~~erd~m (1993). 

There is a need for accurat~ delive~y and ~n econouical 
~y$t.em for effective nasal adnini.st.ratio:n of peptides. In 

30 particular, a need exists for an accurate and optimal d~livery 
~y~tem for effective na~al administration of ~esmopressin 
01er~inlilft~r also "DOAVll?'~ • 

35 
It is an object of the invention to provide a single do8e 

pha:n'laceut.ico.ll composition o.f del:i:ma.pr~ssirr., desmit:ipressin acetat.I!\ 
air ©ther pharm~ceutically acceptabl~ desmopressin sa.lt.s fer nas•ll. 
~dministx~tion, which co~position is ~n improvement, providing 

40 opti~l, ~ff~ctive delivery to.peripher~l target8. 
rt i~ anoth~r object of th@ inv~ntion to provide ~n aqueous 

stock sol~tion of desmopressin, desmopres~in acetate or ~ salt 
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of desmop:ressin. 
A further object is to pxovide a ~eans for nasal administ~­

atio~ cf an aqueous stock solution of desmopressin, desmopressin 
fl!e~t.~t.e or ot.he:r pharmaceutically accept.able desm.opressin sa.lts~ 
for repeated and consistent di9pensation of a volume of 5 to 75 µ1, 
~ore preferr~d a volume from 10 to 50 µl, ~nd in particular a 
volUMe of about 20 to 45 µ1. 

Yet another object is to provide ~ method fer nasal 
ad~inistrati©n of deSlllUopressin, desMopressin acetate er other 

10 ph~rm~ceutically acceptable desmopressin salt in a convenient 
n~n~er such th~t consistent, ~ff~ctiv0 concontrations are delivered 
~o th~ pl~sna of a patient. 

An addition~l object of the i~vention is to provide a method 
for manufacture of a medie~mftnt t~r treating urinary disorders 

15 ~@leeted f~om the group consisting of diabotes insipidus, wr:ina%y 
ineontin~nc~, general enuresis and nocturnal enuresis. 

These ~nd other objects will b~ apparent to those skilled in 
this ~rt after having the benefit of this disclos~re. 

For purposes ~f this description, desmopressir. {DOAVP) is 
l={l=mercaptopropionic acid}-8=D-ar~ini~e vasopressin. The term 
;;n<!!lsal" comprises the t.erm 9•intraineisilll 0' meaning, in context, 

25 th@ delivery of drugs throuoh the nasal Mucos~. 
Th~ invention includes @ si~gle d©se pharmaceutical com-

po~i tion fer nasal administrati©n comprising a~ aqucoua solution 
h@ving a volu~e of from about S to ~bo~t 15 µ1, with the solution 
~~ntaining tron about 0.1 to abo~t 2.0 m~/ml of ~ compound selected 

JO fr©~ desmopr~ssin, dcsmopressin acet~t~ er ~ ph~rmaceutieally 
alf!ieept.:tbl® s~lt of desmcp:ressi~. Th~ s©llUticm can have a volW!r!e of 
fr~ ~bout 10 to ~bout 50 µl; from about 20 to about 45 ~l; or 
a.bout 35 µ1. Th~ compound is fro~ ~bout 0.1 to about 0.5 mg/ml or 
~bout 0.5 t© about 2.0 mg/~1 in the ~olutio~. 

35 Also included in the invention is ~ ne~ns for delivery in 
conjunction with a nasal spr~y pump or a d~vice for dropwis~ nasal 
administr~tion for repeated dispensation of ~ volume fro2 about 5 
t© ~bout 7S µl of an aqueous solution containing from about O.l to 
about 2.0 lll!lg/ml of desmopre~sin, den~opressin acetate or a 

40 pharmaeeutic§lly acceptable desmopressin salt. Th~ solution in the 
d~livery m0ans has a vclu~e of.from about 10 to about SO ~l; from 
about 20 to about 45 µl; or abo~t 35 ~l. 
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.Anoth~r aspect of the inv~ntion is a method for delivery of 
consistent plasma levels of nasally administered desmopressin, 
d~smopressin acetate or a phnrmac@utically ~eceptable desmopressin 
~~lt, at from about 10 to about 50 µ1 of an aqueous solution 

eontainin~ desmopressin, desmopresai~ acetate or a pba:i:wlaceutically 
aeeeptabl~ dosmopressin salt in th~ r~n~e of f~om about 0.1 to 
about 2.0 D~/ml in the solution. !he ~ethod is useful for treating 
urinary disorders such as diabetes insipidus, urinary incontinence, 
~eneral enuresis and nocturnal enure3is. 

BRIEF DESCRIPTION OF THE Dru\WING 

Fig. 1 depicts the graphical results of research associated 
with the present invention. 

Accordin~ to the present inve~tion, single doses of pharma­
c@utical eoMpositions in the form ~f ~queo~s solutions havinq a 

20 volmne of from 5 to 75 ~l and containing from 0.1 to 2.0 mg/ml of 
d~smopres~in, de~mopressin ~cctate or a aolarly corresponding 

~~ount of ~ pharmaceutically acceptable salt thereof, ~re provided. 
Th~ compositions of the present invention are useful for the 

~~naqeMent of variou~ urinary disorders such as t.hos~ assoGiated 

25 with diabet~s insipidus, incontinence and enuresis, in particulor, 

~octurlfml enuresis. 
The aqueous solution preferably has ~ volwrne of lO to 75 ~l. 

More pxef~rred is a volUl'le of from 15 to 50 ~l, and in particular, 
~ volume of Olbout 20 to 45 µl. Indlep1~mdent. of the preferred volumes 

30 for the aqueous solution, it is prof19:-red .for the concentrllltion cf 
de~mopressi~ to range from 0.1 to 0.5 mg per ml, or from 0.5 to 2.0 
:mq per lill'll. 

Acco:rdin91 to the invention, ~ sealed cc:mt.i'iineir specific for 

U$e with ~ nasal spray pump or ~ devico for dropwise nasal 

35 adminb:tr«'Ation is provided, for repe11ted dispensation of ~ volume 

of S to 15 ~l, more preferred a volum~ from 10 to 50 µl, and, in 
p~rticular, a voluae of about 20 to ~S µ1, of an aqueous stock 
3olution of desmopressin, desmopressin acetate or other 
pha:rrni@ceutically acceptable desmoprcssin salt. 

40 The sealed contain~r dispense~ sinqlc, consist~nt doses of a 

~t.ock solution containing from ·0.1 to 0.5 MllJ per ml or from 0.5 to 
2.~ ~9 per nl of desmopressin acetate or ~ molGrly correspondin9 



~~=---"====~--- ····----

amount o~ d~smopr~ssin er other.suitable, phar!!Uiceutically -
acceptable salt of desmcpressin. The ~pray pminp or the device for 
d~opwise administration may be integrated with the container and be 
disposable. The spray pump is preferably of the precompression type 
and designed for delivery of a volume within the range of from 5 to 
75 µl. 

The single dose caaposition and the stock solution accordinq 
to the invention may contain os~otic-pressure ccntrollinq agents 
s\u;:h as sodiu.'UI chloride; preservatives such as chlorbutanol or 

10 ~en~alkoniWlll chloride; a buf ferin~ aqent such as sodium phosphate 
or sodium citrate buffers denigned to maintain a pft from about 4 to 
~bct11t 6, preterabJl.y of about 5; and absorption enhancing agents 
~ueh as bile salts, monol~uryl ~thers of macr.og~ls and fusidate 
dl@rivi!llt.ives. 

1~ Other pharmaceutically accept~ble solutions and compositions 
iim saaled co:nt:ain~rs for USC'!! with a spray pump or a device for 
d~opwise nasal administration for dispensation of a single dose of 
~ ph~rmaceutici!lll composition of desmoproBBin, desMopre8sin acetate 
@r other pharmaceuti.cally l\ceept.able dlesmop:iressin salt.s in molar 

20 r~n~e~ eq~ivalent to those herein d~scribed ar~ w~ll within th~ 
~cope of thi~ disclosure. 
Al~o disclo9ed is the manufacture of a medicament for treating 
urinary disorders selected from the group con~isting of diabetes 
in9ipidus, urinary im:ont.incmce, gem~iraJ. ~m11:resis ;md nocturnal 

25 ~nuresis. th~ •edicament comprising ~ compound selected from the 

;roup consi9tin9 of desmopressin, desmopressin acet~te and a 
ph~naaceutically acceptable des~opressin salt, the ~edicament 
eouprisinq frca about 10 to about 1S µl of an aqu~o~s solution 
c@ntaining said compound in the rang~ of from about 0.1 to ~bout 

J~ 2.0 ~g/~l of sQid solution. 

The invention is based on the findin~ th~t intranasal 
~d.~inistration of desnopressin ~cetate ~t a concentr~tion of about 
1.5 µ91/µl gives rise to essentially th«:t same desmopressin 
eo~centration profile in plasma ind~pendent of the ml\\Ount 

JS i'Amiird.stered ievex· ~ rang~ frolll 25 to lDO µ]. for adults and is 
~qually effective as such a range of administr~tion. Thi~ pattern 
extll!llfUi5! to ievli:!n lm1er volumes f©:ir adl~lts, such as a volume of 10 to 

1~ µl, ~nd for children, to a volume below 10 pl, such as a volume 
of ~bout 5 to 7 µ1. 

40 Presently available meterin~ spray pumps on the market are 
not useful f~r reprodueible dispensation of volum~s below about 
50 µl. Thi~ is due to l~ek of incentive for d~vcloping and 
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immrketing such pumps because th~ ~lmlhe/~oneentration/desmopressin 
platJ:IM! level rel~tion:Jhip according to t.he invention i:J being 
~isclos~d uniquely for the first ti~~ by this description. 

~he following cxmnaple demon9trates the indepe~dence of the 
effect of plas~a desmopressin froM the adMinistered volWlllle of a 
desmopressin solution of given desmopressin acetate concentrations. 

A ~tock solution containin~ C.3 mq desmopressi~ acetate per 
~l in distilled water was prepared. Varying doses of this stock 
s~lutior. were admini9tered to six healthy male volunteers. 
Administration was in the form of nasal spray by usin9 motered 

15 spray p1.mnps provided with nebulizer he~ds. 
The following dosages were 3dm:i.nistered to each nost.:.ril of 

each human volunteer: 75 pg in 25 ~l, 150 µg in SO ~1, 210 µg in 70 
µl, a.nd 300 µg in lt>O µ1. The cmnbined result.s ~.re summarized by 
th@ graph depicted in Fig. 1. Whoreas individual variation~ were 

20 p.res1:mt. in the desmop:iressin pl<Ilsma profile, the dose volumoe/pla.sma 
pr~file relationship was essentially the same for all tested 
individlmd.s. 

Fig. 1 shows that, within the dosage range investigated, the 
pla~~a level effect is not dependent on the ~dl!llinist.ered volume of 

25 a desmopressin solution of a givan desmopressin acetate concen~ 
tr~tion «l.5 µg/µ1). This relation~hip ~lso holds fox a broader 
range ©f conc~ntrations, such a$ from O.l ~;/µ1 to 2 µg/µl, and tor 
desmopre~sin and pha~aceutically ~cceptable salt9 of desmopressin 
©ther than t.he acetate. 

JO Va%icus modifications and alter.ations to the present inven~ 
ti«::nl aeiy b~ appreciated b~sed on a review of this disclosure. These 
chnn~~s and additions are intended t~ be within the scope and 
~pirit of this invention ~s defined by the follovinq claims. 
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1. A single dose pharmaceutical composition for nasal 
administration comprisinq: 

~n aqueous solution having @ volW!le of fro~ about 5 to about 
15 ~1; and 

said solution cont~ining frcni about 0.1 to about 2.0 mg/ml of 
~ compound ~elected from the gxoup consisting of desmopressin, 
desmopressin acetate and a pharmaceutic~lly acceptable salt of 

10 de~~opros~in. 

2. The compo$ition of clain 1, wherein said solution has a volume 
©f fr~ about 10 to about SO pl. 

15 3. The composition of claim 1, wherei~ said solut.ion has a volume 
of from about 20 to about ~5 ~l. 

4. The composition of claim 1, wherein s~id solution has 
® volume of @bout 35 pl. 

5. The composition of clai~ 1, wherein said compound is 
frmn about. 0 .1 to about I!>. S DIJ/ml in said sob1tion. 

6. ~h® comp~sition of claim 1, wherein said compound i~ 
25 f~~~_about o.s to about 2.0 mg/ml in s~id solution. 

7. A means for delivery in conjunction with a nasal spray puim.p or 
~ device for dropwise nas~l admini~t.ration for repeated 
di~ponsation of a volume from about 5 to about 15 1 of an aqueous 

30 ~olution cont@ining from ~bout C.1 to ~bout 2.0 ~~/Ml of 
de~imcpressin, desmopressin actet@lt.e o:r @il pha:rmaccmtic~lly acceptable 
d@$~op:ressin salt. 

e. '!Ihle lfill.e.ttl!Ui of claim 7, wherein said :Jolution has a 
35 V©llllm@ iof firom about 10 t.o 01bout 50 pl. 

9. Th~ 1:1:1Jeans of claim 7, wherein said solution h.;u~ <'il 

V©lWille of from abou~ 20 to about 45 pl. 

40 10. ~h~ means of claim 1, wherein said solution has·~ 
v@lwme of about 35 pl. 



lle .A method for delivery of co.n~ister.it plasma levels of a peptide 
c~pound, comprising nas~l administration of s~id compound which is 
6elocted from the qroup consisting of dosmopressin, desmopressin 
~cetate and a pharmaceutically acccpt~ble desmopreBsin salt, at 
from about 10 to about 75 µl of a~ ~qucous solution containing said 
c~p©und in the range of from about 0.1 to about 2.C mg/ml of said 
sol uti.i0n. 

12. The method of claim !1, wherein said vclUll.l~ is in the 
10 range of from about 10 to about 50 ~l. 

13. The method of claim 11, wherein s~id vol~e is in the 
r~nge of from about 20 to about ~S µl. 

15 1~. The method cf claim 11 for treatin~ urinary disorders selected 
from the group consisting of diabetes insipidus, urinary 
incontinence, general enur~sis and nocturnal enuresis. 

1~. The m~nufacture of a ~edicam~nt fo~ treating urinary disorders 
~~ selected from the qroup consisting of diabetes insipidu.s, urinary 

incontinence, general enuresis an~ noctur~al enuresis, the 
•~dicfl®ent comprising a compour.d select~d from the group consisting 
of de9nopr~ssin, desmopressih acet~te and a pharmaceutically 
a~c~ptable desmopressin s~lt, the medic~ment comprising from about 

25 10 to about 75 µl of an aqueous solution containing said compound 
iirn the ran9e of from about C.1 to ~bout 2.@ mg/:ml of said solution. 
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