2127689 -1- GALENI C COVPCSI TI ONS COVPRI SI NG CALCI TONIN AND THEI R USE The
spresent .invention relates to novel galenic conpositions conprising a
calcitonin as active ingredient. The calcitonins conprise a known class of
pharmaceutically 5 active, |ong-chain polypepti of varyi ng, %@2?689
dogurtent ed pharmaceu- tical utility. Various calcit ns, includin ~d.
sal nron and eel calcitonin, are comrercially avail able and commonly enpl oyed
i-n the treatnent of e.g. Paget's disease, hypercal caem a and osteopor-
osis. 10 As is commonly the cabe with pol ypeptides hdwever,

provi sion of convenient and effective nmeans of adm nistering calcitonins
has presented many difficulties. Being polypeptides, the calcitonins are
susceptible to degradation on adm nistration and only pass with difficulty
into the body fluids. For this reason parenteral 15 adm ni stration has
hitherto been the only route commonly avail able which pernmts effective
treatnment. Generally admnistration is by injection. Such neans of

adm ni stration are always inconveni ent and when adm nistration is to be
effected at regul ghiNIECeonpbSIIIRNS TOMMEISTRNTALEITORP ARSI ThELR ske pat i ent.
The finding of vi ans - of - adrT T stTatTom causi ng

| ess disconfort to the patient and preferably allow ng ready -

sel f-appl i cation whi | gnatprdelents 3HFenth OF ratitieVid Gohé O yale: E dimbbdikibmyvel s
sufficient for effective treatment in clinic has accordingly remained, for
many years, a naj 6PMRJI4ANG a calgitonin as active ingredient.

The calcitonins comprise a known class of pharmaceutically
', 5 active, long-chain polypeptides of varying, well documented pharmaceu-
. tical utility. Various calcitonins, including e.g. salmon and
eel calcitonin, are commercially available and commonly employed
in the treatment of e.g. Paget's disease, hypercalcaemia and osteopor-
osis.

10 As is qommonly the case with polypeptides_however, provision
of convenient and effective means of administering calcitonins
has presented many difficulties. Being polypeptides, the calcitonins
are susceptible to degradation on administration and only pass
with difficulty into the body fluids. For this reason parenteral
15 administration has hitherto been the only route commonly available
which permits effective treatment. Generally administration is
U by injection. Such means of administration are always inconvenient
and when administration is to be effected at regular intervals
can cause considerable pain to the patient. The finding of viable
20  alternative means of administration causing less discomfort to
the patient and preferably allowing ready self-application while
at the same time achieving bio-availability levels sufficient
for effective treatment in clinic has accordingly remained, for
many years, a major goal.



W have now found that it is possible to provide effective clinical
treatment with calcitonins by admnistration via the nasal route, i.e. by
application to the nasal nucosa. More particularly we have found that in
accordance wth the particular teachings of 5 the present invention, _
cal citoninffdi}o-availability | evels equivalent to those obtained on ~t
adnmi ni straty¥on-of standard intra-nuscul ar doses can be achi eved on nasa
adm ni stration at dosage | evels which are fully within the-limts of
tolerability and practica- bilit¥y. It has further been found that the fish
calcitonins and 10 their derivatives e.g. salnon calcitonin and the eel -

calcitonin derivative 1, 7-Asu-eel calgcitonin, .herein referred to as
El cat oni h{,‘l‘ NaY§ PO¥ Soynd; thatait Js W‘Eﬁ? &P¢ yipvide 5? ectd¥e G1aMSplsuited for .
appl i cat itpeatrieat twWith rra3ed tondwd dyi stunAateyrdeisre vid tthetda@al aaabéngs of the

I nvention. 1 . The nasal route provides a sinple and painl ess node of
adni ni s- 'rPat o?PRMF%%anS? g‘ée 2283} VBE%ﬁari'g‘a'eoPﬁ'”tEE“‘ﬂﬁgYﬁ‘st i ent hinsel f,
forI exanave iq?nimitawrihng:oarmlel wﬁ:{chrﬁbé QariicaPars @kadhings foFom a nasial

appl i gatqr.. is route.is clearly of great. adyantage qQver parentera
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preferable to parenteral adm nistration, e g. injectio s hitherto
commonl ydBF%l%tcE'&é’& ae'HEV 8Ui'§58§1 %5“‘5’%5%%& ?{]cﬁiﬁs‘%ﬁﬁ ?%‘fﬁa'é for use for a
nasal dosadeh fape Mulll gadithinm esentmitsoy tb1érabd0ity and practiea-probl em
especi al | cute in relatiop to.nasal, adnjnistration of conpl ex
phar macet#i]b * gfgé'ﬁfsﬁ‘gﬁm' ggeq Iﬁ%"’tdglt?,%t gh? dshjcalgjtoning arTFovi ding a fully
conpai® bithetnderfvatttdsv e. greaatmohotalat borlinngnd: ahé il nedlcdtoneng. by é;)
pat hogeni ¢ or .ot her ,undesi.red m, cro-organi sng. Proyisio oé an appropri at
active-i r?érbvcﬂtgﬁﬁ ﬁc%tﬁ:‘%&t?ﬂl salgifoniee %e\}g.r%e 'Feéisg9 \ﬁsnglcé RH"st 0 protect
agai nst codt Bnpaetticotan sakmpecdlalitonin, are especially suited for

application via the nasal route in accordance with the teachings

of the invention.

15 The nasal route provides a simple and painless mode of adminis-
. tration which may be easily carriéd out by the patient himself,
for example administering a nasal spray or drop solution from
a nasal abplitator. This route is clearly of great advantage over
parenteral administration which has generally to be given under
20 medical supervision.

While administration via the nasal route will clearly be i.)
preferable to parenteral administration, e.g. injection, as hitherto NS
commonly practiced, the provision of a compoSition suitable for
use for a nasal dosage form itself presents many diffiéulties.

25 One problem, especially acute in relation to nasal administration
of complex pharmaceutical agents such as the ca]citonins, is that
of providing a fully compatible and effective means for avoiding
contamination e.g. by pathogenic or other undesired micro-drganisms.
Provision of an appropriate active-ingredient-compatible and effective
30 preserving agent to protect against contamination is especially
critical for a nasal pharmaceutical composition where the risk
of contamination is particularly high. The preserving agent must



critical for a nasal phar maceuti cal conposition where the risk of

contamination is particularly high. The preserving agent nust - 3-
suffice to provide not only for initial contam nation avoidance, e.g.
during fornmulation and filling of the conposition into its container, but
CORUJ hued contam nati on avoi dance during use particu- larly whem nultiple
dosagi ng froma single container/applicator 5 IS required. &E;barticular

probl ens arise where e.g. a nasal appligca- tor is, as is often the case,
subsequently stored for nonths before ¥e. During this phase the sel ected
preserving agent nmay be rendered usel ess, e.g. by absorption onto the

i nside surfaces qQf .the applica- tor heat : degradati Qqn. or, .ywhere the
preservi ng agen%u(%if%‘:ec 301'8'%‘” 90585?%3%Gn1d\]h/adlvg?'§tafnl"é? e agbé%%é‘gquence of
{M?akage rf_OW}thﬁ.gapmﬂiﬁgl;ﬂbﬁmulﬁummerd fdllltiin_ggof httre acuimp fe&itpbma'atﬂfituse (and
ere nultiple dosaging froma.single . a i,cat or orgseen this
extend over a peM Bﬂ“ef)'f %v‘é‘?’&f'"‘begygc’wﬁ 4] ,avp’}%ﬂge.i i 48t p[aﬁg?e{‘t'he-
applicator nmay 1#dk wheretrudtiplecddsaying fromvans ing1eicontainegtapplicatoni sns or
ot her c0ﬂt%ginants fromthe ou%s%ﬂe atnggghere eneral |y, O%aftfnltg%
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el evated tenpertdruie, ae. i ofiten tige icasespodeqoentiyostaged flon mooktlhg ibeflorteo t he
above nentioned difficulties harmaceutical 20 . co ition. de oped
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ciliary beall ngany degree unduly volatile, as a consequence of leakage from the
\ s

o applicator. Further, during the actual phase of use {and where

multiple dosaging from a single applicator is foreseen this may

extend over a period of several days or weeks), there is danger

that ‘the applicator may leak or otherwise let in unwanted micro-orga-
15 nisms or other contaminants from the outside atmosphere generally,

or from the nostrils. Moreover the composition may be subjected

to brief periods of elevated temperature, e.g. during transport

or storage. '

In addition to the above mentioned difficulties a pharmaceutical
20 composition developed for nasal application must at the same time
be appropriately tolerated in particular at the immediate site
— " of application. It should, for example, neither cause irritation
R to the nasal mucosa (e.g.'shou]d cause no significant prickling
sensation) nor cause significant reduction of the ciliary beating
25 frequency.

Very many well-known preserving agents present themselves
for possible use in calcitonin pharmaceutical compositions. However
experiment has shown that not all are suitable for practical use
in relation to a calcitonin nasal spray. Thus chlorbutanol at
30 0.6% in calcitonin nasal pharmaceutical compositions showed insuf-
| ficient activity against the test fungus Pen. steckii, more than



25 frequency. Very many wel | -known preserving agents present thensel ves
-for possible use in calcitonin pharmaceutical conpositions. However
experinment has shown that not all are suitable for practical use in
relation to a calcitonin nasal spray. Thus chl orbutanol at 30 0.6%in.
calcitonin Y | pharmaceutical conpositions showed insuf- ficient actlvr%y
agai nst the \ 5t fungus Pen. steckii, nore than =~ -4- 3-days being
required to reduce the cell count to less than 0.1% Moreover, chlorbutanol
was found to attack rubber stoppers and ot her joints used in nasal spray
applicators between the spray punp and a battle. Chl or but ano
additio % i b e ciliary
beat i ngr?hé%uencfe gdt rac eugevm hF%‘qz%blm%nu# 'elgggg@gr? trllg to the
mcr ophdtooewl,lctfdgrmmncl wes hfsundftol attaickveubber ettomerspmda O ol aryng. 70,
16: 28 ( g ] S 0 ffects that can
be enco??%g% e]g:mﬁsgﬁs@tf In #a%H] % %qggiﬁtg&%%ggﬁééh%sgﬁ 9| nvention it has
now beerpusprandi sibogtie.f ound t hat pharnaceuti cal conpositions can be
obt ai ned conprising a calcitonin as active ingredient which nmeet ‘the high
st andar ds of I Y. | I plication and
a@h are, fco"fr%E'ptmtah%]y aﬁm%géﬁryagﬂs!eﬁ ﬁrgo?g hﬁﬁesféﬂiﬁnn@%ﬁtnh e 15 dose
nasal sﬂﬂay efpphe @aﬂbﬁml beatdng afpopqumvoqfsrc'a;taw@aommmaﬁer| ng a series of
| ndi vi dygly, Qé?%?&%dﬁ’é(frtoeu& mP&foBR& Bscfﬁ @%bh{j@\ﬁétrfbf d Yegks, by the use of
benzal konium™chloride®as a co-i1ngre reserving agéent. Surprisingly
it has aﬂmaMeﬁtfadunlttﬁah&tolawgof7Q)eﬂ|ﬁ:338kb}ﬂ7ﬂr)n dhhese |ade justen at the very

I ow concgpibr s Eﬂé'd1sadvantageous effects that can be encountered.

V),
10 - In accordance with the present invention it has now been o/

surprisingly found that pharmaceutical compositions can be obtained
comprising a calcitonin as active ingfedient'which meet the high
standards of stability and tolerability required for nasal application
and which are, for example, eminently suitable for use in multiple

15 dose nasal spray applicators, i.e. applicators capable of delivering

" a series of individual dosages over e.g. period of several days

or weeks, by the use of benzalkonium chloride as a co-ingredient
and preserving agent. Surprisingly it has also been found that
use of benzalkonium chloride, even at the very low concentration

20 required for use as a preserving agent, may'confer beneficial .

)

advantages in relation to the nasal resorption characteristics.

LA

-of calcitonin containing compositioﬁs and hence enhance calcitonin
bio-availability levels consequehtia] to nasal application.

In accordance with the foregoing the present invention provides,
25 in a first aspect, a pharmaceutical composition for nasal administra-
tion, comprising: '

i) a calcitonin, and

ii) benzalkonium chloride, in

i11) a liquid diluent or carrier, suitable for application
30 to the nasal mucosa.



20 required for use as a preserving agent, may confer beneficial
advantages in relation to the nasal resorption characteristics of

cal citonin cgntaining conpositions and hence enhance cal citonin

bi @-avai lkability |l evels consequential to nasal application. In_accordance

w &b the foregoing the present invention provides, 25 in a -3t aspect,
a pharmaceutical conposition for nasal admnistra- tion, conp ¥ng: i) a
calcitonin, and ii) benzalkoniun1ch|oggge, iniii) aliquid diluent or
carrier, suitable for application 30 to the nasal nucosa.

The term"calcitonin" is used throughout the present specifica- tion and
clainms in a broad s d : s WOt (O r Gl ol N
calcitonins, but al gfr(gé?%eterﬁr %ﬁgﬂgéﬁ;ubfcﬁﬁﬁﬁ%w@&e&dgﬁ égﬁévgs{pgﬁgﬁca
anal ogues, e.g. tianvimdcel adme ior a reypad sensedopiysiudee net only rtdhei matasaPyesent
in the naturally [ t WS REPI , ' i : or
Ctermnal is n@&??’ﬁgéé %?%%ﬁ?’é% giz‘ifcal] @nﬁ%gpfpgrg#%dggu%ag@c%?@ﬁ:e W th
the invention arderiedtives andrasaleguds pe.gi ri@ whichi enongnonaefEtbepeptide Al |
of these c ou : gﬁ@gqh H ' gl VEdeeefs ¢ gjvely 10
descri bed, oge?%gEﬂvagt'ﬁ&t elr p g@é‘ghiﬁ}égﬁc%ﬁo% ?thdes, fkn tééfaa'a 4
literature. As preim ohich thedi-cen &dtenminak iseredifirthd t hat exceptionally
good results, e.g. in terns of bio-availability |levels and duration of

presence in the bl 0qfepddeltoaldfn?he FoPCikeOfn %é@lyda?ﬁé;ivﬁng@{tmatmentli%a of

sal non calcitonin. Salnon calcitonin is according t preferre
cal citonin for (A8 $3imorchbmrmeed woreinenealciyenimsond Elcatonin. All of

these compounds are commercially available and have been extensively
A 10 described, together with their pharmaceutical properties, in the
literature.

As previously indicated it'has been found that exceptionally
good results, e.g. in terms of bio-availability levels and duration
of presence in the blood plasma, are obtained on nasal administration

15 of'salmon ca]citonin. Salmon calcitonin is accordingly the most
preferred calcitonin for use in accordance with the iﬁvéntion.

As will be appreciated the calcitonins for use in the invention
may be in free form or in pharmaceutically acceptable salt or
complex form, e.g. in pharmaceutically acceptable acid addition

20  salt form. Such salts and complexes are known and possess an equi-
valent degree of activity and tolerability to the free forms.
Suitable acid addition salt forms for use in accordance with the

(/

invention include e.g. the hydrochlorides and acetates.

Benzalkonium chloride is the name commonly employed for known
25  mixtures of quaternary ammonium salts typically of the generalized
formula CGHS-CHZ-NR(CH3)2C1, wherein R is C8H17 to C18H37. A preferred
concentration for the benzalkonium chloride component in the
compositions of the invention is from about 0.002 to about 0.02,

typically about 0.01% (w/v) of the total composition.



As wi || be appreciated the calcitonins for use in the invention nmay be in
free formor in pharnmaceutically acceptable salt or conplex form e.g. in
pharmaceutically acceptable acid addition 20 salt form Such salts and
conpl exes are known and possess an equi- val ent degree of activity and _ .
tolerabilit o the free forns. Suitable acid addition salt forns for use-=t
I n accorda with the invention include e.g. the hydrochl orides and
acetates. Benzal konium chl oride.gs the nane conmonly enployed for known 25
m xtures of quaternary anmonium salts typically of the generalized fornula
C6H5- CH2- NR( CH3) 2C1, wherein Ris C8H17 to [err]. A preferred concentration
for the benzah&aBbwinderirlti cimpEOTRERE Ha %'BE Eﬁt?hﬁ@rmpﬁéédrﬁﬁﬁce‘)f the

i nvention_is from about 0.002 to about ypi cal 'y about 0.01% (w v) of
the totalidokppdinvension to the nysal mucpsa @i erefdtecomaéstm obns may be appl i ed
in aCCOfﬁiﬁ%ﬁanbhnthg RME ERUFLER de@cﬁfb@d%ﬁ@berfm%ﬁ%ﬂaﬁe Ghos€! ther in drop or

in spray .g herei nafter describ however are nost freferably
appl i ed PFe §§F%‘)’ poRlied i inospray fora, f twem UF the fory of \ﬁ'@@d givided dropl et s.
The sconpasdgieps. of the invention may of course also include additional
ingredients, in particular conponents belonging to the class of
conventional _pharmaceutically applicable surfactants. I n this connection it

has in accor ABHEAMgsifion pfi theetnvaghian: may) of cayrse rdserigséyde i nventi on been

f ound thaaditthenaxsqengﬁedsentfsa% Wﬂ1¥@1&?‘9€6ﬁp‘énm€5@16n§1dd‘tﬁel ation to the
nasal apg$ gtlon of calcitanins, in particular salnmdn calcitonin, may

i ncr ease ‘TSPt Pgrf:q’/‘?’%“tt"ﬁ%a]nag%ﬂmaﬁ%ﬁdE&] lynapidRakle swifasbandst ai ned
bi 0- avai [atghii§ yeonRéction it has in accordance with a further aspect

10 of the present invention been found that the use of surface active e
agents generally in relation to the nasal application of calcitonins,
in particular salmon calcitonin, may increase resorption via the
nasal mucosa and hence improve obtained bio-availablity rates.
Accordingly in a further aspect the present invention also provides

15 a composition adapted for administration in the form of a'liquid
nasal spray, comprising:

N\

i) a calcitonin, and
iv) a surfactant suitable for application to the nasal
mucosa, in '
20 - 1i1) a Tiquid diluent or carrier suitable for application
to the nasal mucosa. -

Preferably the 1iquid di]dent or carrier (iii) for use in ”
the compositions of the invention [i.e., whether_cdmprising ii)
benzalkonium chloride and/or iv) a conventional surfactant as
25  a necessary component] will comprise water (pharmaceutical grade).
Most preferably it comprises aqueous saline. The compositions
of the invention are formulated so.as to permit administration
via the nasal route. For this purpose they may also contain, e.g.
minimum amounts of any additional ingredients or excipients desired,
30 for examb]e, additional preservatives or e.g. ciliary stimulants
such as caffeine. Generally for nasal administration a mildly



Accordingly in a further aspect the present invention also provides 15 a
;conmposi tion adapted far adm ni stration inthe formof a liquid nasal spray,
conprising: i) a calcitonin, and iv) a surfactant suitable for
applicatjon to the nasal nucosa, in 20 iii) a liquid diluent
oricarrier suitable for application to the nasal mnucosa. Pr%ggyabiy t he
liquid diluent or carrier (iii) for use in the conpositions the
invention [i.e., whether conprising ii),benzal konium chloride and/or iv) a
conventional surfactant as 25 - a necessary conponent] will conprise water
(pharnaceutical grade). Mst preferably it conprises aqueous saline. The

conposi tions of at{ip HnMﬁ'?tl?]éI)?r@Fe?ré@r ﬁ%ﬁ??@lﬁ?h@%oﬁﬁbsﬁ@fdﬁ‘ bf &RE1 {Hvahidhl ON

via the nasal route. For t g ose may al so caqntai .g. mninum
amounts of any Aawe i pharf fregr d=|°e$1=t gogt %ﬁﬁ?rﬁpéhtfé'mﬂlés?r@d f or
exanpl e, additi RW’H é@éﬁfv&fe' MESsOfchbeted 6 ylaldawm%t biméh Popigbe as
caffei ne. Genera nasal adm nistration a m| - acid pH w ||

be preferred. Pae} ram?yausdt@ﬁrndsmq @6id-of the |nvent|on have a pH of from
3to 5, nost preferably from3.5 to 4.5. Adjustnent of the pHis achieved

by additiors of an apReRmbedidiaws df t?\'écfhv%ﬁtf%dg%hho‘ﬂ'ss F3kéks an
The conpositions of the invention should al so possess an_ appropriate

i sotoni city and 23PPeapsiatey isehopi @itypand t’wsh%ep‘éﬂf%%‘?ﬁt theyphavesgt e of from

260 to 380 rrOsrﬂokm&tﬁ% pmweedfwraﬁ%ot Yo 1380 03R/ PiapRODebireas of the
i nvention will depend

vxscos1ty for the compositions of the invention will depend on
the particular form for administration, e.g. whether administration

W 10 is to be by nasal drops or nasal spray. For nasal drops an appropriate
viscosity is from 2 to 40 x 10 3 Pa.S.. For nasal
sprays the viscosity will suitably be less than 2 x 10 3 Pa.sS.,
3 . .

e.g. from?! to 2 x 10 ~ Pa.S.

Where compositions in accordance with the invention comprise
.15 a conventional surfactant (whether or not they also comprise benzal-
konium chloride) non-ionic surfactants are preferred. Especially
preferred surfactants are polyoxyalkylene higher alcohol ethers,
(higher means C12 to C16) e.g. of the general formula (I)

RO -E (CH,) -0 }XH (1)

20 wherein RO is the residue of a higher alcohol especially a higher
() alkanol or alkylphenol, such as lauryl or cetyl alcohol, or a
e sterol residue, especially a lanosterol, dihydrocholesterol or
cholesterol residue, as well as mixtures of two or more such ethers.
Preferred polyoxyalkylene ethers for use in accordance with the
25 invention are polyoxyethylene and polyoxypropylene ethers (i.e.
wherein n in the formula above is 2 or 3) in particular polyoxyethy-
lene and polyoxyethylene lauryl, cetyl and cholesteryl éthers
as well as mixtures of two or more such ethers.



the particular formfor admnistration, e.g. whether admnistration 10
Is to be by nasal drops or nasal spray. For nasal drops an appropriate

viscosity is from2 to 40 x |0[err] Pa.S.. For nasal sprays the viscosity
will suitably be less than 2 x 10 3 Pa.S., e.g. froml to 2 x 10[err{ Pa.S.
VWher e conposfyons in accordance with the invention conprise 15 a et
conventi onal rfactant (whether or not they al so conprise benzal - konium

chl oride) non-ionic surfactants arqsgreferred. Especially preferred
surfactants are pol yoxyal kyl ene hi glier al cohol ethers, (higher neans Cl2 to
Cl6) e.g. of the general formula (1) [err] 20 wherein ROis the residue

of a higher alc I lal .0 : I - |, such as
| auryl or cetyl qggchgﬁgfggﬂtlgyg?e@& afdégl (f},ljg?geuggécoﬁlawéyhogaf%%ost erol,
di hydr ochol ast affogksaid mdobe spartddl lyeer donpleksl ywacy1ated byt @rgss of two or

mor e such oG JesFUiBLoor SHiSLIONPhANA E0GcSAdiesa 96 diae:d Rcpgoor dance

with the 25 nvention are and pol'yoxypropyl éne ethers
(i.e. wherein nin the formula above is 2 or 3) in particular pol yoxyethy-
| ene and pol yoxyereferredcethacs for uset in agnordahes adtethe veetionas wel | as

m xtur es of 0 S SUCh: S halansd-( TR r r t he end
al k%/l ene unihia)ogfa éﬁdﬁbg}ﬁgrgﬁgngﬁr %%]zﬁnagn%ibe(t?er%ggrr@ﬁgﬁrﬁygﬁ?r%npl etely
acyl at ed, byabeut).10ako, abouts 2 espesiadly finam iaboutirlBokg labeutadbds, such as

acetic acid. Preferred ethers for use in accordance with the invention 5

have a hydrophi ldgads ki L : FALAEE wi om about 10
Lo about ) 20, osistrei AP pHiLBIBGRES {obt G A ReBHIEEE hith cheo
invention are those wherein the average number of repeating units

s

in the polyoxyalkylene moiety (x in the formula above) is from \W/
10 4 to 75, suitably 8 to 30, more especially 16'to 26. The ethers

may be obtained in accordance with known techniques. A wide varijety

of such products are commercially available and e.g. offered for

sale e.g.- by the company.Amercho1 under the trade-name Solulan™~,

the companies KAO Soap, ICI and Atlas under the trade-names Emalex~,
15 _ Brij™~ and Laureth™~and from the company Croda under the trade-name

Cetomacrogol ™~ . o

Examples of polyoxyalkylene ethers suitable for use in accord-
ance with the invention are as follows:
(POE = polyoxyethylene ether; POP = polyoxypropylene ether; x =
20 average No. of repeating units in the POP/POE moiety). : T

1. Cholesteryl ethers:

1.1 So]ulan<:) C-24 - POE, x = 24,

2. Ethers of Lanolin alcohols:

2.1 Solulan(E)'16 - POE, x

= 16..
25 2.2 So]ulan<:) 25 - POE, x = 25.
2.3 Solulan<:) 75 - POE, x = 75,



Especial ly suitable ethers for use in accordance with the invention are
those wherein the average nunber of repeating units in the pol yoxyal kyl ene
noiety (x in the fornula above) is from 10 4 to 75, suitably 8 to
30, nore.especially 16 to 26. The ethers may be obtained in accordance with
knQuwn technlques A wide variety of such products are comerci y. -
avai l able and e.g. offered for sale e.g. by the conpany Anmerc under the
trade- nane Sol ul an, the conpani es KAO Soap, |ICl and Atlas under—the

trade- nanes Emal ex[err], 15 Brij e Laureth and fromthe conpany
Croda under the trade-nanme Cetonacrogol . Exanples of pol yoxyal kyl ene
.ethers suitable for use in acggyd- ance with the invention are as follows:
(PCE = pol yoxyet hyl @né Sohelan POBB=1G0| RRExypropht ene et her x = 20

average No. of repeating unlt{) n the POP/ PCE noi ety Cholesteryl
ethers: 1.1 Solul a-5 Sglglan )POE, 2<4- TZ). - Pmthé}b’ é‘FetI!éﬁ‘éﬁ in

al cohols: 2.1 Solulan Sol ul an 25 -

PCE, x = 25. 2.3 Sd-6I aﬁ@luta@qW?s PDEPGE- 9< =fyBHy acet.véateﬂ -4 Sol ul an
[err] PB-10 - PPE, x = 10. 2.5 Solulan 98 - POE, x = 10 - partially
acetylated. 2.6 Solulan 97 - POE, x = 9 - fully acetylated. 3. Lauryl
ethers: 5 3-1 lpdeylegthersi] 709 / Laureth [err] 9 - POE, x = 9.

3.2 Laureth [err 4 [/ Bri rr
5 [ ] Ema'ltjexdEF db / Laureth@E; 9 - POE X =9,

3.2 Lau\v'eth(:> 4 / Brij<:) 30 - POE, x = 4,
3.3 LaurethC:)'23 / Brij<:> 35 - POE, x = 23.

4. Cefy] ethers:

4.1 Cetomacrogol(:) - POE, x = 20 to 24. .

10 Lanolin alcohpls are_also known as wool fat alcohols and
are a mixture of cholesterol, dihydrocholesterol and lanosterol.

Preferred esters for use in accordance with the present inven-
tion are polyoxyethylene cholesteryl ethers, i.e. of the above
formula I, wherein n = 2 and RO is a cholesterol residue, especially

15 such ethers wherein the number of repeating units in the polyoxyethy-
lene moiety is from 16 to 26, most preferably about 24.

“More preferably such ethers are substantially free from contami-
nents in particular from other polyoxyalkylene ethers. Most prefer-
ably they comprise at least 75%, more preferab]y at least 85%,
20 and most preferably at least 90% by weight of pure polyoxyethylene
cholesteryl ether. |

When a surfactant, e.g. a polyoxyalkylene ether is employed,
the amount present in the compositions of the invention will vary
" depending on the particular surfactant chosen, the particular
25 mode of administration (e.g. drop or spray) and the effect desired.



3.3 Laureth 23/ Brij 35 - PCE, x = 23. 4. Cetyl ethers: 4.1

Cet omacrogol [err] - POE, x =20 to 24. 10 , Lanol i n al cohol s
are al so knowmn as wool fat al cohols and are a m xture of chol est.erol,

di hydrochol esterol and | anosterol. Preferred esters for use in accordance-.
with the esent inven- tion are polyoxyethyl ene chol esteryl ethers, i.eh*
of the a6§§b formula I, wherein n = 2 and ROis a cholesterol residue,
especi al I'y" 15 such ethers m@ﬁﬁein t he nunber of repeating units in
t he pol yoxyethy- lene noiety is from1l6 to 26, nost preferably about 24.
More preferably such ethers are substantially free fromcontam - nents in

particul ar, fyom ot her pol yoxyal kyl ethers. . r- | v they
conpri se at {"egg'ferf %h%%~¥e£ ’pﬁleef érpog.@?yprgtserllteggfpgécﬁ %@ ord&bo}f and nost
preferably afiromeast .90% by wei gl200 dipreferabhpltgoxyet hid0e morehmpieder axlyl

et her. Wien g surf.,a nt, ... d. ol yox yl ene gt her i oyed, the
anount prese"rﬁ I n tgéﬁccg%tgg?)f ifg 'g “of‘t.>r$2£+<nvent iagntk%er%&&zwodependi ng on

the particular surs)acingninosthpesfieratlye afpoutt i€ mgam!.25 node of

adm nistration (e.g. drop or spray) and the effect desired. -10- In
general , however,, t : | rom 2.0
to qu 200 (pTr'he gr%@?ﬁwga%ﬁgﬁm t%@ a&n@rngg%%rgﬁeﬁ\;g?éortg %nc.fe 20),

sui tably fr omithethed méthod ¢ferthe¢ idYerftionfandabéncet thel BquninaFf motivepr ef er abl y
about 10 mg/ ... 2 . . t. cl.t@gni adm ni stered
“in accor dancg%eihe"tt he' r?g? ﬁgﬂp%sf&-?ﬁ'e%?g%ng%Hggar?d%@ﬁcgf Ecﬁlép%ﬁnunt of
active ingredépend anntheheacticpbari cabaitohin kbosenyethei canditidn tofoecour se,
treated, the desired frequency of administration_and the effect

10 desired. \o/

As indicated in the following example 2, bio-avai1abi1ity
for calcitonins, in particular salmon calcitonin, as determined
in terms of blood-plasma concentration following nasal administration
in accordance with the teachings of the present invention has
- 15 been found to be surprisingly high, generally of the order of
ca. 50% of levels achieved on intra-muscular injection. Accordingly
administration in accordance with the invention will appropriately
be effected so as to give a dosage rate of the order of 2x or
more, e.g. from about 2 to 4x the dosage rate required for treatment
20 via intra-parietal, e.g. intra-muscular, administration.

Hitherto, where calcitonin, e.g. salmon calcitonin, treatment
has been effected by intra-muscular injection, individual dosages
of ca. 50 to 100 MRC units are applied at a rate of from ca. Ix
daily to ca; 3x weekly. For nasal administration in accordance
25 with the present invention, treatment will therefore suitably
comprise administration of dosages of from about 50 to about 400
MRC units, more preferably from about 100 to about 200 MRC units
at a frequency of from about 1x daily to about 3x weekly. Conveniently
dosages as aforesaid will be administered in a sing]e'application,
30 i.e. treatment will comprise administration of single nasal dosages -



depend on the particular calcitonin chosen, the condition to be treated,
,the desired frequency .of adm nistration and the effect 10 desired.
As indicated in the follow ng exanple 2, bio-availability for calcitonins,
in-particular salnon calcitonin, as determned in ternms of blood-plasm
coqgentration foll owing nasal administration in accordance W he
teachi ngs of the present invention has 15 been found t e .’
surprisingly high, generally of the ordge of ca. 50% of |evels achieved on
I-ntramuscul ar injection. Accordingly admnistration in accordance with the
invention will appropriately be effected so as to give a dosage rate of the

order of 2x or dompeisifigabolit GO edABbuE 400 MRE iriesfqrederabdy @bb@ruge ed for
treatnent 20 |ntra-gar|et ntra-m cula]il

Vi .. e, 0. i ) r,
adni ni strati on. tH-2boH ?QP Mt 4 t%aFé?‘i’&HF’fﬂ‘ éi.‘if.""é%i'lv sugh dosaggsn,
t ][eat rregg thasllgfg@%fsfpw% Qde¥ isémlegr%m%ﬁ.alz tTJ4e@;]§ﬂ1]gaatibnsiimkdu3t_ ?os?ges
of ca. o 10f units are applie arate o r a. aily to
ca. 3x weekly. mﬁrméaﬂ“réﬂﬂiﬁ?s?ﬁfat F%%?ﬁ%&ﬁé&h@@ﬁ@ﬁwn U‘(e'\/vi th the
present ingenticympridiagtdiont 10 té abbet 200] prefériabby \abowym26 i toe about
_adninistrationnﬁ%%gﬁf%aes of from about 50 to about 400 MRC units, nore

preferably fro bt o about 200 MRC units at a frequency of from
about |Ix daily to about 3x weekly. Conveniently dosages as aforesaid wll

be admi ni stered in Ehestowiecemppsitiahi quantBy administdree.at! eech nesul Wil |
about 200  MRC. uTAA Seatiparaui Ealy GamBaserob b 0amote G08 WRchicfLy” 0 1°
cal citonin. Alt@nnalievgl Y0.89ai1 .dosiposttiony floe usel in avcerdaaceeries of e.g. 2
Lo 2Pl Gl L Offent Bl Tniineh o SEXGlaTngly sOREabTY Bt sbNoloRR% . FRF"

to 8,000, preferably from 500 to 4,000, more

preferably from 500 to 2,500, and moét.preferab]y

from 1.000 to 2,000 MRC units calcitonin, e.g. salmon

calcitonin, per ml.

15 For the purposes of nasal administration, the compositions
of the inventibn will preferably be put up in a container provided
with means enabling application of the contained composition to
the nasal mucosa, e.g. put up in a nasal applicator device. Suitable
applicators are known in the art and include those adapted for
20 administration of liquid compositions to the nasal mucosa in drop
or spray form. Since dosaging with calcitonins should be as accurately
controlled as possible use of spray applicators for which the
administered quantity is susceptible to precise regulation will
~generally be preferred. Suitable administrators include e.g. atomising
25 devices, e.g. pump-atomizers and aerosol dispensers. In the latter
case, the applicator will contain composition in accordance with
the invention together with a propellant medium suitable for use
in a nasal applicator. The atomising device will be provided with
an appropriate spray adaptor a1lowing de]iver& of the contained
30 composition to the nasal mucosa. Such devices are well known in
the art.



5 conprising about 10 to about 200, preferably about 25 to about 100 MRC
units. The total conposition quantity adm nistered at each nasal :
application suitably conprises from0.05 to 0.15 m, typically 0.1 m e.qg.
0.09 m . Conpositions for use in accordance 10 wth the invention - s
accordi ng sui tabl'y conprise from 100, e.g. 150 to 8,000, preferably f r ot
500 to 4, , nore preferably from500 to 2,500, and nost preferably froml
000 to 2,000 MRC units calcitoniy~ e.g. salnon calcitonin, per m. 15

For the purposes of nasal admnistration, the conpositions of the invention
will preferably be put up in a container provided with neans enabling
application of the contained c%ﬁpositio to the nasallﬁﬁcosa e.g. put up

|

in a nasal apif COBYHNETerFeNa%Ri AR ICALY PRLLBP I TSRt i n the art and
i ncl ude tposieidaPEddal GingPd nasslddbsdging adri 6or ahel supply of osgvesations to the
nasal nucosa in drgﬁpor spray form Sigce-gosa in 'tQBCE§§%tonins shoul d
be as acERRUENEI3) HRYAIRE Be8r QYCHASBRDICE Ofs 8%t §p‘&f$ﬂ5ap Peat Bt s for "which
t he admi gf sindieugValdkades swppliedapti prefdérably dei s= heeginbeforen wil |
generallg Pe Rreferred. Sui tabl e adm ni strators include e.g. atom sing 25
devi%es, "8"'§®%punp- at oni zers and aerosol dispensers. In the latter case,
the applicator will contain conposition in accordance with the invention

t oget her wi t linaaceordankce avith nehdi fomegor igabhee presentsénvient tonnfierthenppl i cat or .
The atom sing device will be provided with an appropriate spray adaptor

al | owi ngPB®Y Rty of the contained 30 conposition to the nasal nucosa.
Such devices are well known in the art. '

A. A container containing a pharmaceutical composition for nasal -
administration comprising o/

0 i) a calcitonin, and
ii) benzalkonium chloride, in )

iii) a liquid diluent or carrier, suitable for application
to the nasal mucosa, '

said container being provided with means enabling application
15 of the contained composition to the nasal mucosa, preferably
in spray form;

B. An applicator device containing a pharmaceutica] composition
and provided with means enabling application of the contained
_ composition to the nasal mucosa in spray form, said contained
20 composition comprising

i) calcitonin, and
iv) a surfactant suitable for application to the nasal
mucosa, in ' '
iii) a liquid diluent or carrier suitable for application
25 to the nasal mucosa;

as well as
A method of administering a calcitonin to a subject_reqUiring

calcitonin treatment, . . comprises, administering
a composition for nasal administration comprising components



-12- The container, e.g. nasal applicator, may contain sufficient .
.conposition for a single nasal dosaging or for the supply of several
sequenti al dosages, e.g. over a period of days or weeks. Quantities of

i ndiwvi dual dosages supplied will preferably be as hereinagifre 5

defihed. In accordance with the foregoing the present in i on fui¥her
provi des: A A contai ner containing a pharmaceutical conposition:for
nasal adni nistration -conprising 10 -13- i) a calcitonin, and ii)
benzal konium chloride, iniii) aliquid diluent or carrier, suitable for
application to the nasal nucosa, said container being provided wth neans
enabling applicatiog, 153, .5 :Qf t.aj O0Si 1 i .Q: & he nasal
nmucosa, preferably- P?f gf)?aaf/'df})"r‘ﬂ] agBBSfﬁ‘%ﬁ @ggfﬁcgpéor%’dgﬁlicc@pégmd;i ning a
phar maceut i cal conposmponentsahl, pvbwandetd Wi ash defined undabl8 abovesptd cati on of
t he contai ned corrpo§£11d' g&n%gttﬂg sg&sﬁu?&&g in spray form said contained
20 conposition CO r|S|rmfﬁ% calcitonin, and iv) a surfactant
suitable for application to the nasal nucosa, in iii) a liquid diluent or
carrier suitable fofontpphénsdappdic@Dr devices as defined under AhandnBsabioveucosa;
e S ) et hod oL sfEHTY SHaRal WrB Tl ERdRe! BrirariBh they SAdbId 1O
calcitonin treatnent, conpri'ses adm ni stering a comnmposition
for nasal admi ni str appldnationpef shegostainedcromposition in individual fixed

quantities of from . 0.05 to 0.15 ml, e.g. about
0.1 mi.
W Suitable composition as well as individual components (i),
10 (i1}, (iii) or (iv) for use in relation to the containers/appli-

cator devices/methods defined under A, B and C above are
as hereinbefore described. Suitable dosaging regimens for
use in relation to the method C of the invention are also
as hereinbefore described.

15 " In addition to the foregoing the present invention-also provides
a method for the production of a liquid pharmaceutical composition
for nasal administration comprising

i) a calcitonin, and
ii) benzalkonium chloride, and/or
20 iv) a surfactant suitable for application to the nasal
mucosa, in _ _
iii1) a liquid diluent or carrier suitable for application
to the nasal mucosa,

which method comprises bringing component (i) together with component
25  (ii) and/or component (iv) into intimate admixture, e.g. into
solution in component iii), and when required introducing the
obtained composition into a container provided with means enabling
application of the said obtained composition to the nasal mucosa,
suitably enabling application of the said obtained composition
30  to the nasal mucosa in spray form.



- -13- i), ii) and iii) as defined under A above, or conprising conponents
1), iv) and iii) as defined under 8 above, to said subject via the nasal
route. Containers/applicator devices as defined under A and B above 5

are suitably nasal aerosol applicators. Preferably they enable appllcatron

of the ﬁ-,alned conposi tion in individual fixed quantities of from
0. 05 to 0.15 m, e.g. about-D4-1 m. Suitable conposition as well as
i ndi vi du? conponents (i), 10 (ti), (iii) or (iv) for use in
relation to the containers/appli- cator devices/nethods defined under A B

and C above are fe kessilnbefofr Eh@lesmpsd_sbeizbnsstxftiaial tnveas o may begi nens for
use in relatl%g to %h tqﬂg 9 the invention are al so as hereinbefore
descri bed. -defgrmined Tn CopventippaloMaRnery he foregoing the present invention
al so provides a nethod for the production of a |iquid pharnaceuti cal
conposi tion for Tigsakl@idohim S:bhﬁérit of ahepeonpositiiops ofatkaliavdéraiom, and ii)
benzal koni um chl ori de, and/or surfact t suitable

for applicat§rt ¥ ¢AETHAL Woﬁ‘?ﬂc?)té"a here; il 5‘*9')3&5 #53i t8ni%r carrier
sui sabl e forim@apyéarat bOROPO dshendizase mycgmdamlaammthbctegmprl ses
bringi ng conponent (i) together mﬁth c nponent 25 (11) and/or conponent
(fv) into inti nalt'gr %(:jcg;t‘\p)ﬁt u£he nasgl spray c mpos1t1on of Example 1 hereinafter

described was stored for 2 months at” 5°C, 20°C and 30°C under

nitrogen in a glass container. No detectable {less than 1%) degrada-

tion of calcitonin was observed at 5°C and 20°C. At 30°C a 4%

10 _degradation was observed this being no more than expected for v/

a pure aquecus solution. These results indicate adequate stability,

. less than 10% degradation over 2 years under nitrogen in
a sealed container, '

Also the compositions of the invention containing benzalkonium
15 . chloride are stable towards contamination by germs, e.g. according. .
' to standard tests, e.g. according to the procedures set out in
S. Urban et al, Zbl. Bakt. Hyg. I Abt. Orfg.B. 1972, 478-484 (1981)
and S. Urban, Acta Pharm. Technol.22, 247-253 (1976). For example
the cell count of standard bacteria, namely E. coli ATCC 8739,
20 Pseud. aeruginosa ATCC 9027, Staph. aureus ATCC 6538, Strept.
pyogenes ATCC 8668, and standard fungi Cand. albicans ATCC 10231,' o’
Sacch. cerevisae ATCC 9763, Aspergillus niger ATCC 16404 and Pen.
steckii ATCC 10499 following innoculation of the composition will
be reduced to 0.1% or less within 24 hours as indicated by standard
25 tests.

In one stability test the nasal spray composition of Example
1 hereinafter was stored at 3C°C for 3 months under a nitrogen
atmosphere in a g]ass'contaiﬁﬁr. Pseud. aeruginosa ATCC 9027,
Staph. aureus ATCC 6538, Strept. pyogeneé ATCC 8668 and the'fUngi
30 Cand. Albicans ATCC 10231, Sacch. cerevisae ATCC 9763, Aépergilles
niger ATCC 16404 and Pen. stechii ATCC 10499 were added to give



NA it i eeam e minbun o s a sme e wen

sol ution in component iii), and when required introducing the obtained

.conposition into a container provided with means enabling application of

t he sai d obtained conposition to the nasal nucosa, suitably enabling

appli cation of the said obtained conposition 30 to the nasal nucosa in
sptay form -14- The stability of the conpositions of the inveggygn may
be determ ned in conventional nanner. The calcitonin content of tRe™
conpositions of the invention under an inert _nitrogen atnosphere wll
degrade | ess than 10% 5 in 2 yearsdéf 20[err] as indicate by
standard anal ytical tests. For exanple the nasal spray conposition of
Exanple 1 hereinafter described _was storegl for 2 nopnths at 5lerr], .20[err]
and 30[err] under ni?rcégirf:q‘ﬁt 8f ffass ’&dﬁt eﬂrﬁé’ln.smﬂlo"ljéﬁ%étnaﬁ'hétf‘l ddquidn 5
199 degrada- tion of WixdligiZ agird W cebb by had debeédsed atvd 186y €hanl 0. 14,
30[err] a 4% 10 . _dgﬁra ation S obgﬁgve thé; bei ng no nore than
expected .for a pur iR Riueeks 17 iCBA!S FALLL: bE A8LEELed. (i cate adequat e
stability, i.e. less than 10% degradati on over 2 years under nitrogen in a

seal ed container. Also tisreovsrane icompssitiorishare Wethitobératediasi Mdigated
benzal koni um 15

. ch] oride. are stabl oyar ds, co m pat.i.on b [ s
e.g. accordPng. to sf’bﬁ&ﬁ?‘lfrﬁetse%?’ &9 13c§@&d & than ﬁ@?df‘ﬁﬁ’d&h‘?%ﬁs‘gﬁ’m{
in S bUr ban et alh, Zbéatiﬂ{]ilfkeqddylgy ils di¥ervéd ug. Zﬂglﬁﬂuteflﬂaml"Wadnﬂi%ﬁraﬁmﬁ,
S. Urban, Acta Pharm _Technol. 247- 25 197¢6) . Far. ex e e ce
count of standard baBt%r ﬁH‘,g h%%éwmﬁ.m%@%?ﬁ%f 9973@',“2'6&%‘1 of [ Isg'ﬁmi'.ce
aer ugi nosa ATCC 9027et @l apieta atodarynd] G0, 626388 Q7ept. pyogenes ATCC 8668,
and standard fungi Cand. al bicans ATCC™10231,

. Insignificant or no prickling sensation and a good stability

\_/
- 10 against contamination during use, may also be demonstrated in
standard clinical testing.
Except where otherwise clear percentages used herein are
weight by weight.
The following examples illustrate the invention.
P



. Sacch. cerevi sae ATCC 9763, Aspergillus niger ATCC 16404 and Pen. stecki
ATCC 10499 foll owi ng innocul ation of the conposition w.ll be reduced to

0.1% or less within 24 hours as indicated by standard 25 . tests. In
one stability test the nasal spray conposition of Exanple 1 hereinafter was
stored at C for 3 nonths under a nitrogen atnosphere in a glass Dt
cont ai ner; seud. aerugi nosa ATCC 9027, Staph. aureus ATCC 6538, Strept.
pyogenes *AT'CC 8668 and t he fungi 30] - Cand. Al bi cans ATCC 10231,
Sacch. cerevisae ATCC 9763, AspergiTFes ni ger ATCC 16404 and Pen. stechi
ATCC 10499 were added to give -5- a cell count of ca. 2 x 10[err]

organisns in the inoculated liquid. Wthin 2 hours the cell count had
decreased to less than 0.1% Wthin 4 weeks no cells could be detected.
Mor eover the conpositions are well tolerated as indicated 5 in
standard tests, e.g. in that less than 50%inhibition of ciliary beating
frequency is observed up to 20 minutes after administration, according to
the m crophot o-osci |l | ographi ¢ nethod of L. Chevance et al, Acta Qol aryng.
70, 26-28 ( AﬂhI:Hnsignificant or no pri‘ckling sensation and a good
stability 1 agai nst contam nation during use, may al so be
denonstrated in standard clinical testing. Except where otherw se clear

percent ages cpfis 130f I ONPARMINE' Aol Kaltrreiin sUPAslE!AoR ik, exanp! es

illustrate t
ADMINISTRATION:
Ingredient Quantity (per ml) ;:)
5 1) Salmon calcitonin (active ingredient) 0.1375 mg
10% excess 0.01375 mg
0.15125 mg
2) NaCl o 7.5 mg
* 3) Benzalkonium chloride 0.1 mg
10 4) HC1 (1 N) : " added to pH 3.7
5) Distilled water to an end volume of 1.0 ml.
Components 1 to 3 are combined under protection of nitrogen gas
(on a scale to produce a final volume of 2500 ml1) in conventional )
manner, with 10% of salmon calcitonin being added to allow for '

15 loss at filtration. 4) is then added to bring the pH to 3.7 and
distilled water added to an end-volume of 2500 ml. The obtained
solution is filtered (e.g. using a 0.2 uym filter) to give a composi-
tion suitable for nasal application and for filling into a spray
nasal dispensor with a solution volume of 2 ml. The composition

20 comprises ca. 550 MRC-units active ingredient/ml, and the applicator
delivers a quantitiy comprising 55 units per actuation.



-16- EXAMPLE 1 COVPOSI TI ON CONTAI NI NG SALMON CALCI TONIN SUI TABLE FOR NASAL

ADM NI STRATI ON: | ngr edi. ent.” ‘ Quantity (per mM) 5

1) Salnon calcitonin (active ingredient) 0.1375 ng 10% excess _
0.01375 ng 0.15125 ng 2) Nad 7.5
ng-ﬁy‘ Benzal koni um chl ori de 0.1 ng 10 DS 4)
HO (1 N added to pH 3.7 5) D|st|d
wat er to an end vol of 1.0 m. ConponeNZs?| to

-3 are combi ned under protection of nitrogen tas (on a scale to produce a
final volunme of 2500 m) in conventional manner, with 10% of sal non _

cal citonin being add i | ow for 15 ~loss at filtration. 4) is

t hen added to bring 0 3.7 and distilled water added to an

end-vol ume of 2500 ml. The obtained solution is filtered (e.g. using-a 0.2

‘[errlmfilter) to gi Kﬁ.ﬁﬁ@@i 9?&11@“&@&&%

for filling into a spf&y :
ingredient/m, and the applicator delivers a quantitiy conprising 55 units

The conposition 20 INJECTION:@HI)?ALM% CGECI'RBE[N I\/RC uni ts act ive

per actuation. -17- EXAVPLE 2 RELATI VE Bl O- AVAI LABI LI TY STUDY: NASAL
ADM NI STRATI ON/ | NTRAThaUStutyARs | ¢ahgted\vidih BAbRENhgALCOIURERdrsl, 6 male and
5 6 female, with a body weight of from 50 to 85 kg. Each subject

receives 4 administrations of salmon calcitonin, one intra-muscularly
and 3 nasally. Administration is effected at the following dosages:

L ' A. Nasal: Al. 55 MRC units.
A2. 110 MRC units.
10 A3. 220 MRC units.

B. Intra-muscular: 50 MRC units.

Nasal administration is effected using composition -in accordance
with exampie 1 and a spray;applicator delivering 55 MRC units
per individual spray dosage. For the purposes of administration

15 the subject is laid on the back with the head tilted backwards
for 5 minutes. The nostrils are cleaned by blowing of the nose
immediately prior to administration.

Intra-muscular administration is effected by injection of a single
1 ml dose of a composition similar to that of example 1, but omitting
20 benzalkonium chloride and containing 50 MRC units into the glutaeus
 medius muscle. |

Each subject receives the 4 administrations in randomised sequence,
and at Teast 3 days are allowed between consecutive administrations.
Each administration is effected in the morning after a light break-

25 fast from which milk, butter and cheese is excluded. 100 ml water:
or orange juice is taken hourly following treatment to maintain




The study is conducted with 12 healthy volunteers, 6 male and 5 6
female, with a body weight of from50 to 85 kg. Each subj ect receives 4
adni ni strations of salnon calcitonin, one intra-nuscularly and. 3 nasally.

Admi ni stration is effected at the follomnng dosages: A. Nasal: RN
Al. 55 MRC units. A2. 110 MRC units. 10 Tt
A3. 220ANRC units. B. Intra-muscul ar: 50 MRC units. Nasal

admi ni ation is effected using qggposition i n accordance with exanple 1
and a spray-applicator delivering “"MRC units per individual spray dosage.
For the purposes of adm nistration 15 the subject is laid on the

back W £ ¢ 1 fipgchebd.CPuAAEK dSid 8116wl At 86r1 TRIRASE hpyss ar e ol eaned

by bl owing of the nose immediately prior to admnistration. Intra-nuscular
admi ni str at e6¥er greatmenti.ed by injection of a single 1 m dose of a
conposition simlar to that of exanple 1, but omtting 20

benzal koni ugysdyl Qsples apd Eéit@hainﬁlb@&t%ﬁ)y NG ot sdnhmetﬁahﬁngl(ésraeus medi us
nmuscl e. Each subject receives the adm ni strations i-n:.random sed sequence,

and at | eastral )da%d éFé"&F‘FWéoOfnét Woan3¢of8e i 129,aB8:n24%.r 889 ons. Each

adrg ni strat il 488 Minless o6 1'0%1&&1%dﬂﬂﬁ@'tﬂ&:1%ﬁt %ratﬂé SdiﬂtrBT qako md _
fast fromwhich mlk, butter and cheese is excluded.” 100 ml water or orange

juice is taRamIRols [tpkens| AblisHbsaauent $aMR1&soarfm2 i iSATPIes. 18- Ui nary
output. Further food is allowed not earlier than 4 hours after treatnent.

Bl ood sanpl efe &bRcdmtkeEion"BEdhfidd YaRfikoint ¥n adeh el &ahpTe GEON- -
measured by radio-immuno-assay. Blood-pressure is controlled during
the course of the trial and urine-samples tested for possible T ;:j
10 adverse reaction. Occurrence of side-effects, evg. symptoms of
nausea, is noted. |

The AUC ("area under curve") for salmon calcitonin plasma concentra-
tion is calculated statistically, once employing all value, includ-
ing those below the 26 pg/ml detectability limit, once with values

15 below the detectability limit read as zero. Maximal plasma concentra-
tion and time at which this is reached are alSo”determined. Relative
bio-availability for nasaI'édministration is determined from the
relative dosage-standardized AUC (i.e. based on 50 MRC units) -
fol]oWing nasal and intra-muscular administration.

20 Results obtained indicate that AUC values follow1ng adm1n1strat1on o/
of both 110 and 220 MRC units intra-nasally, are comparable with -
AUC values obtained following adminstration of 50 MRC units i.m., o
with serum levels for salmon calcitonin remaining above the detectabi-
lity limit for 8 hours following nasal application of 110 MRC -

25 units as compared with 6 hours following i.m. applicatioh of 50 MRC
units. No adverse side-effects were recorded following nasal adminis-
trations, even at the highest dosage -of 220 MRC units.



trol),- and at intervals of 5, 15, 30, 60, 90,-120, 180, 240, 360 5
and 480 minutes follow ng admnistration. For the control a 20 mM sanple is

“taken. Al subsequent sanples are 2 m sanpl es. --- The

concentration of salnon calcitonin in each serumsanple is neasured by
rquo-innuno-assay. Bl ood- pressure is controlled during the cour of the
trral and urine-sanples tested for possjdqle 10 adver se reaetion.
Qccurrence of side-effects, e-.g. synptons of nausea, is noted. The AUC
("area under curve") for salnon calcitonin plasm concentra- tion is

cal cul ated statpgipgglsl y, once enploying all value, includ- ing those bel ow
the 26 pg/m detectabriity limt, once with values 15 bel ow t he
detectability imt read as zero. Maxinmal plasma concentra- tion and tine

at which this igupagriefs FRTAINIRG SALAINTCREETORM BUTBLE KoRANASALaDI | ity for
atTomTrs—deterntned—tronrthe reratTve dosage-stand

nasal adm nistr ardi zed
AUC (i.e. basedrHNERRHRIONINits) -- foll owi ng nasal and intranuscul ar

adm ni stration. 20 Resul ts obtained indicate that AUC val ues
follow ng adm ni stration of both 110 and 220 MRC units intra-nasally, are
conpar abl e wi t heompes ifdioad¥P .obt ai ned fol | owi ng adiiansi¥aef e 1Ben Ll gHRNiRi t s

i.m, wth serumlevels for salnon calcitoninr 19{&P above the :
detectabi-51lity limt for 8 hours follow ng nasgﬁggpﬁggcation of 110 MRC 25

units as conpared wgfh 6 hours following i.m agnbkg?;hgympf 50 MRC units.
No adverse side-effects were recorded foll ow ng nasal adm nis- trations,
even at the highest 3®losage-of 220 MRC units. 0.F4° EXGKMLE 3 COVPOSI TI ONS
CONTAI NI NG SALMON CALCI TONI N SUI TABLE FOR NASAL g, 55 mg/m

U 3d 11 mg/m1

10 The compositions are prepared analogously to example 1 employing
the same quantities of components 2) and 3) (7.5 mg or 0.1 mg/ml
respectively), identical adjustment to pH 3.7 employing component
4) and topping up to the required end-volume employing component
5). The obtained composition-comprise ca. 250 (composition 3a),

15 1000(3b), 2,000 (3c) and 4,000 (3d) MRC-units active ingredient/ml
and are filled into an nasal sbray dispensor delivering 0.2 ml
active ingredient per actuation [= 25,100, 200 and 400 MRC units/actu-
ation for compositions 3a, 3b, 3c and 3d respectively]. It will
of course be appreciated that where salmon calcitonin preparations

20 of different activity are employed, differing quantities may be
required to achieve the required toncentration as defined in terms
of MRC-units. L |

EXAMPLE 4

COMPOSITIONS CONTAIMING SALMON CALCITONIN TOGETHER WITH A
25 NON-ICNIC SURFACTANT SUITABLE FOR NASAL ADMINISTRATION

The compositions are prepared in analogous manner to example 1
but with the addition of the following ingredients:



ADM NI STRATI ON Conposi tion No. ‘ __ Quantity of sal mon

calcitonin 5 L, enpl oyed 3a
0.06875 ng/ M 3b 0. 275 ng/ m , 3c
0.55 ng/ m 3d ' 1.1 ng/m 10. The

quantiti de¥yf conponents 2) and 3) (7.5 ng or 0.1 ng/m respectively),

i denti cal justment to pH 3.7 enploying conponent 4) and topping up to the
requi red end-vol unme enpl oyi ng coggonent 5). The obtai ned conposition
conprise ca. 250 (composition 3a), 15 1000(3b), 2,000 (3c) and 4,000
(3d) MRC-units active ingredient/nl and are filled into an nasal spray

di spensoComRasitien ng 0. 2 AddibignalcIngredidfitent per actuat@uantity 25, 100, 200
and 400 MRC units/actu- ation for conpositions 3a, 3b, 3c and 3d

respectivel Y2 1t wi|polyexyeshylenecholpsliesy] matoers Kar afheICmgininon
calcitonin preparations 20 of different activity are enployed, differing
quantities My be redfilyexvethytenp| chpdesteryl cathiered & Rdcett mafmlon as defi ned
in ternms of MRC-units. EXAMPLE 4 COVPQOSI TI ONS CONTAI Nl NG SALMON CALCI TONI N
TOGETHER W T48 A 25  Polypxyethr engLsetatretier s 748 ko 4R NASRg/m

ADM NI STRATI ON The conpositions are prepared in anal ogous nmanner to exanple
1 by Wi trietdimpasidiibh9are puthgp fifl 4 QULA0 abpDicREHECAL Sdescribed0- Composi tion
Addltlon%% é£%£%gHent _ Quantity

conposi t are prepared anal ogously to exanple 1 enploying the sane 3
>
=d

EXAMPLE 5 | -/

COMPARATIVE BIO-AVAILABILITY STUDY FOR THE COMPOSITIONS OF EXAMPLES
1 AND 4a

10 0.2 ml portions of composition 1 or 4a weré.administered-nasally
by means of .a nasal spray applicator to Rﬁesus monkéys.(o.l ml/nos-
tril) giving a dosage rate of ca. 100 MRC units salmon calcitonin/mon-
key, and salmon calcitonin plasma levels were measured in the
subsequent 6 hours. 3 runs were conducted per composition, and
15 the combined results plotted graphically. Results (c.f. graph
following) indicate that the bio-availability for both compositions -
(area under curve) is substantially equivalent, with the peak
maximum being achieved somewhat earlier in the case of the composition
of Example 4a.



VIO S S

4a pol yoxyet hyl ene chol esteryl ether: x =24 30 nmg/m 4b

.pol yoxyet hyl ene chol esteryl ether: x = 24 10 nmg/m 4c

pol yoxyet hyl ene cetyl ether: x = 20 to 24 100 nmg/nl 5 The conpositions
are put up in a nasal applicator as described in Exanple 1. EXAVPLE 5
CQYPARATI VE Bl O- AVAI LABI LI TY STUDY FOR THE COVPOSI TI ONS OF EXA AND
4a 10 0.2 m portions of conposition 1l-or 4a were adm ni stered nasally by
means of a nasal spray applicator to s nonkeys (0.1 nml/nos- tril)
giving a dosage rate of ca. 100 MRC unit’s sal non cal citonin/non- key, and
sal non calcitonin plasma | evels were neasured in the subsequent 6 hours. 3
runs were conducted per conposition, and 15 the conbined results plotted
graphically. Results (c.f. graph following) indicate that the

bi o-availability for both conpositions (area under curve) is substantially
equi valent, with the peak maxi mum bei ng achi eved sonewhat earlier in the
case of the conposition of Exanple 4a. CLAI M5 1. A |iquid nasal
pharmaceutical conposition for nasal adm nistration conprising: i) a
calcitonin, and 2y arMs i) benzal konium chloride, iniii) a
l'iquid dlluent or—eartier, suitable for appli- cation to the nasal nucosa.
2. A conposition accordlng to claiml1l, whereinii) is present in a

concentration of 4f roR 0; 94 nagal pRéffidcelitdeal composition for nasal administration

comprising:

i) a calcitonin, and
o 5 ii)  benzalkonium chloride, in
iii) a liquid diluent or carrier, suitable for appli-
cation to the nasal mucosa.

2. A composition according to claim 1, wherein ii) is present
in a concentration of from 0.002 to 0.02% (w/v).

10 3. A composition according to claim 1 or 2 additionally comprising
iv) a surfactant suitable for application to the nasal mucosa.

4. A composition according to any one of the preceding claims
adapted for administration in the form of a nasal spray.

_ 5. A liquid nasal pharmaceutical composition adaptea for administration
\— 15 in the form of a liquid nasal spray, comprising:

i) a calcitonin, and
iv)  a surfactant suitable for app11cat1on to the
nasal mucosa, in
iii) a liquid diluent or carrier suitable for application
20 _ to the nasal mucosa.

6. A composition according to any one of the preceding claims,
wherein i) is salmon calcitonin, human calcitonin, porcine
calcitonin or elcatonin.

* [+ L M S *



10 3. A conposition according to claim1 or 2 additionally conpr|5|ng
iv) a surfactant suitable for application to the nasal nucosa. 4. A
conposition according to any one of the preceding clains adapted for .

adm nistration in the formof a nasal spray. 5. A liquid nasal P
pharnacgggical conposition adapted for adm nistration 15 in the ‘et
form of | i quid nasal spray, conprising: i) a calcitonin, and iv) a
surfactant suitable for appllcatién to the nasal nucosa, iniii) aliquid
diluent or carrier suitable for.application 20 to the
nasal mucosa. 6. A conposition according to any one of the preceding

clains, wherein i) is salnon calcitonin, human cal citonin, porcine
cal ci tofitn frcupesitdan Accanding1to eny pre of1 the prededing clpids+ cCc L M s *

7. A corrpqm;,tgamﬁqc‘g{n@ymstga@py one of the preceding clains, wherein
iii) conprises water. 8. conp05|t|on according to claim?7, mhereln 1)

conpri ses aqueous sal i ne. nposition _according to any one of the
precedi Ag ¢ a?‘??éms'{/WBPeqcﬁ"T‘;’“Bst%Fé%’é’h?’|We§?1‘"aﬂrbh)nf°'m”§?§)m 100 to 8,000

MRC uni t s/ mMaquedds £aiGp@position according to claim9, wherein i) is present
In an anDunt of from500 to 4,000 MRC units/m . 10 11. A conposition

accordi claim10, mhereln 1) Is present in an anount of from 500 to
2 500 u nggpﬂf1t1on according to any one of the preceding claims,

wherein i) is present in an amount of from 100 to
8,000 MRC units/ml. '

10. A composition according to claim 9, wherein i) is present
in an amount of from 500 to 4,000 MRC unitsiml.

10 11. A composition according.tb claim 10, wherein i) is present .
in an amount of from 500 to 2,500 MRC units/ml.

12. A composition according to claim 11, wherein i) is'present
in.an amount of from 1,000 to 2,000 MRC units/ml..

13. A composition according to any one of éléims 9 to 12 wherein
15 i) is salmon calcitonin.

14. A composition according to claim 3 or 5, wherein iv) is a
non-ionic surfactant,

15. A composition according to c]aim 14, wherein iv) comprises
a polyoxyalkylene lauryl ether.

20 16. A composition according to claim 15, wherein iv) comprises
' a polyoxyalkylene cetyi ether.

17. A composition according to piaim 15 or 16, wherein iv) comprises
a polyoxyalkylene lanosteryl ether.

I



12. A conposition according to claim 11, wherein i) is present in .an
.amount of from1 ,000 to.2,000-MRC units/m . 13. A conposition according

to any one of clains 9 to 12 wherein 15 i) is salnon cal gitonin. 14.

A conposition according to claim3 or 5 whereiniv) is a no ni c
sugfactant. 15. A conposition according to claim 14, wherein Iv) cenprises
a pol yoxyal kyl ene lauryl ether. 20.16. .A,conposition according to claim

15, wherein iv) conprises a pol yoxyal kyledae cetyl ether. 17. A conposition
according to claim15 or 16, wherein iv) conprises a pol yoxyal kyl ene

| anost eryl ether. 18. A conposition according to claim17, wherein iv)
conprises a pol ygxy . nTad .. .

di hydr ochol est er%}s- ﬁﬁé#@i&on zcc(?gﬁiprbqsitgicggng(:]gbrvg\leﬁg 6V)(:Icgfn%1f§? wherein
iv) conprises 5 a polyoxyabuilgnyet hyl ene.. dihydrochaiesterydr yl

ether. 20. A conposition accord'ﬂgrto claim19, wherein iv) conprises a
pol yoxyet hyl ene chol esteryl ethef I n"which the nunber of repeating units in
t he poly. oxyethyl ene noiety is from16 to 26. 10 21. A conposition
accordi ng to anyl%neA compasitien 3¢cosding t4 glai®dduiwherdin iiv) comppisesent in
an anount q@f from .- 200 ng/1 osition
accordi ng '?50 claim 23_[ p%%orxglg%&lkﬁe IS present i nngtr‘]o%%n%ﬁrﬁ 0 Fom 5
to 15 mg/m . 15 23. A conposition according to any one of the
precedi ng cl ai ms20. A composition according to claim 19, wherein iv) comprises’

a polyoxyethylene cholesteryl ether in which the number of
repeating units in the polyoxyethylene moiety is from 16

to 26.
o/
10 21. A composition according to any one of claims 3, 5 or 14 to
20 wherein iv) is present in an amount of from . 2.0
to 200 mg/ml.
22. A composition according to claim 21 wherein iv) is present .
in an amount of from : - 5 to 15 mg/ml.
15 23, A composition according to any one of the preceding claims
having a pH of from .3 to 5.
24. A composition according to claim 23 having a pH of from
3.5 to 4.5.
/

25. A composition according to claim 23 or 24 comprising hydrochloric
20 acid as the means to obtain the desired pH.

26. A composition according to any one of the preceding claims
having an osmotic pressure of from 260 to 380 mOsm/litre.

27. A composition according to any one of the preceding claims
for administration in the form of a spray and having a viscosity

25 of less than 2 x 107> Pa.s.

’ *  C L M s %



having a pH of from . 3to 5. 24. A conposition according to
claim 23 having a pH of from3.5 to 4.5. 25. A conposition according to

claim 23 or 24 conprising hydrochloric 20 acid as the neans to
obtain the desired pH 26. A conposition according to any one of the -
pr ecedi ng ai ns havi ng-an osnot ir),d(,pressure of from 260 t0o 380 &

mMsnilitré&&&27. A conposition aceording to any one of the preceding clains
for adm nistration in the formof a spray and having a viscosity 25

of less than 2 x 10[err] pPa.S. * C L M S * 28. A contai ner
containing a conposition as clainmed in any one of clains 1 to 4 or 6 to 27
and pr @8i. detl containeeaostainibgi agompqsitian iasnclaimeddncanyt anmed: conposition
to the nasalg a 9 0 N rdj o} [ .provigded with
means enabIal{fngngﬁ'E ! "% 4a@plgi g%z%ﬁﬂdo?%ﬁgqggﬁtéi 'Pl%é@cé(ﬁ?%g?sl ion to the
nasal mucosappil icatpon\off thencoBtained compositien . tacthe diasgl mucesaai m 29 which is
a nasal aerosol applicator. 31. An applicator device containing a

har macgut i cal sjtion 10 . d | i enablin
Bop! 1 o orft SprEBeEcierariing se, slatn RIS S e AL TSy form
sai & cont ai appd icatipnsoft tber cootinedi camposjtion to thé miasehimucosad i v) a
surfactant gsui ?}W ¢ ‘t r application to the nasal 15
mucosa, in 1l isg’ a Pl"gui d diluent or carrier suitaDl e for applica-

30. A container according to claim 29 which is a nasal aerosol

applicator.
31. An applicator device containing a pharmaceutical composition -/
10 and provided with means enabling application of the contained

composition to the nasal mucosa in spray form, said contained
composition comprising:

i) a calcitonin, a.nd _ | _
iv) a surfactant suitable for application to the nasal
15 mucosa, in . .
iii) a liquid diluent or carrier suitaole for applica-
tion to the nasal mucosa. |

32. An applicator device as claimed in claim 31 wherein, in the
contained composition, components i), iv) and iii) are as
20 defined or are present in an amount as specified in any one e
of claims 6 to 22, or wherein the contained composition comprises
an additional component or possesses physical characteristics
as defined in any one of claims 23 to 27.

R R sk 2



tion to the nasal nucosa. 3?. An applicator device as claimed in claim31
: zwherein, in the contained conposition, conponents i), iv) and iii) are as
20 defined or are present in an anount as specified in any y Of
clainms 6.to 22, or wherein the contained conposition conprises
aqutional conponent or possesses physical characteristics as defined in
any one of clainms 23 to 27. 33. Use: benzal koni um chl ori de or a
surfactant in the production of a |liquid pharnmaceutical conposition as
defined in any one of clains 1 to 27 suitable for nasal adm nistration.

33. Use of benzalkonium chloride or a surfactant in the production
of a 1iquid pharmaceutical composition as defined in any one of
claims 1 to 27 suitable for nasal administration.

AR




