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2193891 Nasal Pharnmaceutical Conposition containing a Sonatostatin Analogue

).

the somat ostatin anal ogue SMS 201-995 as wel4+ as to novel gal eni
conpositions conprising this anal ogue. Somatostatin or SRIF is™a
occurring cyclic tetradeca- peptide, first isolated fromovine and porC|n,%
hypot hal ami ¢ tissue, having potent growh hornone (GH) inhibiting activity.
-1t has since al so been found to be present in other areas of the central
nervous systemas well as in the specialised D-cells of the pancreas,
stomach and small intestine. Fromthese |ocations SRIF acts on the
pituitary to inhibit secre- tion of GH and thyroid stimulating hornone

(TSH), on theNpg@1 PheRmalc@ uitiliali € ompRar it iR b M | 16 Secretion
(i ncluding se Ion ) |n t he gastro-
i ntestinal (GRRM ta M2 G9Yi hits rel ease of gastrin secretion, CCK,

-VI'P and possi bly other hornones. Through the latter inhibiting effects SRI F
pl ays an inportant physi ol ogi - cal role in nodulation gastro-intestinal
function, e. gli y reducing gastric aC|d secretion, delaying stonmach
evacuati on, *tﬁmﬂfgeﬁerﬂ\'es’c?‘ﬁ%ﬂt’rﬂﬂ ing kategy s eaas‘}%‘tflbl"]eé“fsl dr ither édsi ng

mucous pr oduaii s ewet T eslust n@éwmmﬁm%ﬂme ‘mg QuS -rgrgtspca%al S
have been nade f r thﬁﬁther euH é) ca-_d4jon of S cogﬁgﬁ [
the treatnent e()]f &Y ore M VE T of? 'kt o‘fcmpeoss[llth‘q"sdl%"drlnd‘e‘rsé ‘és
gastro-int estanmmlogueedi ng. However, although biologically highly

active, SRIF.has a very short half Iife (2 to 3 mnutes) and this, coupled
m&&h t he

The present invention relates to a novel. ne for the ad- m @%%
n

Somatostatin or SRIF is a naturally occurring cyclic tetradeca-
peptide, first isolated from ovine and porcine hypothalamic
tissue, having potent growth hormone (GH) inhibiting activity.
It has since also been found to be present in other areas of
the central nervous system as well as in the specialised
D-cells of the pancreas, stomach and small intestine. From
these locations SRIF acts on the pituitary to inhibit secre-
tion of GH and thyroid stimulating hormone (TSH), on the pan-
creas to inhibit exocrine and endocrine secretion (including
secretion of insulin and glucagon), and locally in the gastro-

~intestinal (GI) tract where it inhibits release of gastrin
secretion, CCK, VIP and possibly other hormones. Through the

. latter inhihiting effects SRIF plays an important physiologi-
cal role in modulation gastro-intestinal function, e.g. by
reducing gastric acid secretion, delaying stomach evacuation,
slowing intestinal motility, decreasing bile flow, increasing
mucous production and reducing spianchnic blood flow.

Various proposals have been made for the therapeutic applica-
tion of this compound, e.g. in the treatment of acromegaly or
gastrointestinal disorders such as gastro-intestinal bleeding.
However, although biologically highly active,SRIF has a very
short half life (2 to 3 minutes) and this, coupled with the



*-2- conconmitant need for i.v. adninistration and the rebound phenonena

- observed at thé end of i.v. admnistration, renders this substance
;unsui tabl e’for long-termclinical use2-More recently therefore, research
has¢oncentrated on the devel opment of novel anal ogues and derivatives of
soiat0- statin-these being oligopeptide conpounds conpri sing sub-
stantially fewer amno acid residues than somatostatin it- self, but
incorporating one or nore partial peptide sequen- ces occurring in the
somatostatin nolecule. Hitherto all these anal ogues have to be adm ni stered
by in- jection, e.g..i.v or s.c. admnistration, in order to pro- vide a

t her apeut i catbycomfi¢ahtaheednfo@xiic vjoadmindsp®attiion andarhleoged ownidch

shows especi gl therapeutic prg- _ni and s now i n_an.advanced stage of
clinical tesPhﬁB°P§" h8B58ﬁ883n3qg%§e26f99§§ Chgreﬁﬁgﬂpéﬁ ré%é“f’of for mul a
H ( D) Phe- gadPirs- th)isSr pubgsanice- Gnsuiltabdle TFoe Jong-itermard ihdcaIMs is

octreotide. EQ%S conpound which is specifically disclosed and clained in
Eur opean pat ent “no. 0029579 (= USP 4, 395, 403), is an octa- peptide

possessi ng MgY.eOketlR t19MEn8RRFERES! PEselrch’ ARS' hfiteRtrathly ohnaygh
apparently somewhat nore“selective in inhibi- ting,Gd and gl ucagon rather
t han insul i nde¥pdapmenppfi pavel @sAdPOUESs andr demiva tivesop i soBdad8mound

i s proposed hmﬁhadetheeet6@ﬁh3951ag?9@9&ahb,cdh@b@hh@ ¢omplrigaigossband a
variety of 4 dl%or qLs i ncl u |n% h%rnnne. ecretin tuqnurs ée.q. :
VI Poras and sSfhanftig )y fewer amino aci residyes than somatostatin it-
self, but incorporating one or more partial peptide sequen-
ces occurring in the somatostatin molecule. '

Hitherto all these analogues have to be administered by in-
jection, e.g. i.v. or s.c. administration, in order to pro-
vide a therapeutically effect at non-toxic doses.

A particular analogue which shows especial therapeutic pro-
mise and is now in an advanced stage of clinical testing
is the compound SMS 201-995 (hereinafter "SMS") of formula

P : )
H-(D)Phe-Cys-Phe~(D)Trp-Lys=Thr-Cys-Thr-ol
The genéric name for SMS is octreotide.

This compound which 1is specifically disclosed and claimed

in European patent no, 0029579 (= USP 4,395,403), is an octa-
peptide possessing many of the same pharmacological properties
as SRIF, though apparently somewhat more selective in inhibi-
ting GH and glucagon rather than insulin release. Particular
conditions for which use of this'cbmpbund is proposed include
treatment of acromegaly, diabetic complications and a variety
of GI disorders including GI hormone secreting tumours (e.g.
VIPomas and the like) .



-3- For the purposes of therapeutic application SM5 |ike nost other

. peptide drugs, may of course be adm nistered as such, i.e. in free form or
i n pharmaceutically acceptable salt andgar conplex form The SMS ‘ B

additionally or alternatively may be in solvate form e.g. a hydrate. Theys

current formof choice for clinical application of SM5 is the acetate - e
hydrate referred to herein as SMsac, which has a free peptide content of

ca. 80 to 88% e.g. 83 to 87% Unless otherwi se indicated the terns "SM"

and "octreotide" as used throughout the present application and cl ains

under st ood Berdetbe gparpogebobli thertpeatpeptppd izadiions SMSar MTdkeumosa | y
accept abl e . t] r |, d.gddi - tiogn_.sal . Lal |y

acet at e, asggg%F %égﬁﬁgéngggh?chﬁyyogcg85{§5Igecgﬁgﬁgﬂgzgi%gfgf §3?33tes

t hereof . Thbugh bh fee¢ Eonwideratnephhemapeutiicajdyecnciceptaplacsiaddl
dlfflcultlesnaysreesﬂymaﬁr? riD TRleaSM3N aldd 12d5inai 19 i AN t_frnAW\ivelly. OF
. S.Cc. admnistration has_hitherto been the only route avail able permtting
effecti ve dBa¥gPRgIMnSOIVALE. TeXRer &9y &dﬁw ir&€sti on by injection or
infusion is practiced. Such neans of adm nistration are always inconveni ent
and where long termtherapy is required with adm nistration at regul ar

I nterval s, can cause consi derabl e pain and irnconveni ence to the patient.
The finding of alternative neans of administration for SMS., in particular

the pur poselhe ¢ BrPERE, robRPY Bip1cerBr. EX1hitaT) abBY 1BARIER. 90 ss o'
objective. is the acetate hydrate referred to herein as SMSac, which has
a free peptide content of ca. 80 to 88%, e.g, 83 to 87%.
Unless otherwise indicated the terms "SMS" and "octreotide" as
used throughout the present application and claims
understood as designating both the free peptide and its
pharmaceutically acceptable salts, in particular acid addi-
tion salts, especially the acetate, as well as pharmaceutically

acceptable complexes and/or solvates thereof,

J

Though of very considerable therapeutic potential, practical
difficulties are encountered in relation to administration

of SMS; i.v. or s.c. administration has hitherto been the only
route available permitting effective dosaging in clinic.
Generally administration by injection or infusion is practiced.
Such means of administration are always inconvenient and where LJ
long term therapy is required with administration at regular i
intervals, can cause considerable pain and inconvenience to

the patient. The finding of alternative means of administration
for SMS, in particu1ar means which would permit ready self-
application by the patient, e.g. for the purposes of out-

patient treatment, has accordingly remained a major objective.

In accordance with the present invention it has now surprising-

ly been found that effective treatment with SMS can be obtained
~on nasal administration,i.e. via application to the nasal mu-

cosae, In particular it has been found that on nasal admini-



“In accordance with the present invention it has now surprising- |y been
found that efféctive treatnent with SM5 can be obtai ned on nasal
admlnlstratlon i.e. via application to-the nasal mu- cosae. In particular
it sh¥s been found that on nasal admini- '~ -4- stration at dosage |evels
whivef are well within the range of tolerability, bioavailability levels are
achi eved which are entirely adequate to permt effective long termtreat-
ment of conditions for which SM5 therapy is to be enployed, e.g. such as
her ei nbefore set forth. Since the nasal route provides a sinple and

pai nl'ess modg Ofy My 5&6?&4&“1 %m s”hﬂgﬁ%’h bﬁ]ee\peeﬁ e\?}% i ﬂ?@%?ﬁgé’am S

with no great_ |1 nconveni ence I n- ventlo

accor di ngl y afectos] eradii ok @W%\tﬂhbam'e]eﬁ%y abe‘tﬁbs R saeh B, W*Théh nasal
conposi ti ong f érﬁ@ifr*e“MP déjydey tt@ Mm Séf“ﬂéé’tf’\?éyw}?é'téﬂﬁefﬁiéeﬁa e.g.

havi ng a m ni nal ect’ . on, cili I on | n accordance with
foregoi ng t M&NF er&°’!qw\/1é‘rﬂ'l%nfa‘ﬁyd!h\ﬁfhe%" ?’)e"/ﬁ??ﬁét‘rﬁ)d‘:%fb%o@ﬂ'?ﬂ%\f%‘i‘? ng

octreotide (SR surh I inbwkord et regetient therewith, e.g. for the
pur poses of treating disorders with an aetiol ogy conprising or asso- ciated

with excess G ceecrhe imas OF wfute qmdvrgdegasa reoimp e easnd ngd i nll ess deode 6 O

gé?mﬁ. de (%ﬁ}g)q ‘gonf]gs 1?'{)u’fa3f I,\C/émg@é@rérfe% @aﬂ%h@é%ﬂ%eut i cal
conpos|t|onwﬂiﬂnnqﬂgn;ainvugnntgp1ence to the patient, the present in-
vention accordingly meets previously existing needs as dis-
cussed above. The nasal compositions of the invention may be
N surprisingly very well tolerated, e.g. having a minimal
' effect on ciliary function.

In accordance with the forego1ng the present invention pro-
vides:-

i) A method of administering octreotide (SMS) to a subject
requiring treatment therewith, e.g. for the purposes of
treating disorders with an aetiology comprising or asso-
ciated with excess GH secretion or of treating gastro-
intestinal disorders, for example as hereinbefore speci-
fied, which comprises adm1n1ster1ng octreotide (SMS) via
the nasal route; as well as

ii) A nasal pharmaceutical composition comprising octreotide
(SMS), and

iii)_A process for the preparation of a nasal pharmaceutica1
composition which comprises working up octreotide (SMS)
with nasal excipients. ' '

"~ The pharmaceutical composition may be formulated in conven-
. tional manner using excipients compatible with the nasal
mucosae, e.g. as described hereinaf?er.



(SM5), and iii) A process for the preparation of a nasal pharnaceutical

., -conposi tion which conprises working up octreotide (SM5) with nasal
exci pi ents. The pharnmaceutical conposition may be fornulated in conven- -
tional -manner using excipients conpatible with the nasal nmucosae, e.g. a '
descri bed hereinafter, The pharnacemﬁwcal conpositions may be fornulaé@ﬂ
for Iocal adninistration to the nasal nucous nenbrane, and capabl e of
providing a systemc action of SM5. The formu- lation may be e.g. a liquid,
an insert or a powder. Conpositions as defined under ii) above are for
exanpl e Iiquid conpositions conprising SMS together with a liquid diluent
or carrier suitable for application to the nasal nucosae. Such conpositions
are preferably adapted for administration in nasal spray or in drop form
Appropri at nd pha-maggisi ¢a brcompgs it ons) pay tbeufarmatatedsfeol utions.

For the pur pos cati S S ef bly h
_n1|d|y aC| %ﬁ iﬁ¥§¥(§¥¥%ﬁ)€g4€$% @gppre g%%@? m&%bk?ﬂé Eﬁ# y nave @
reqU|red(ﬂqynxbkﬁ atiptayidsngonveys temi¢ achiencal My, 9etﬁéraﬂd|t|on
of HO or ,fppmaprbete g1nerhﬁqundorgannosacﬁdOPFérPPHéeﬁurposes of .

ra

nasal adn1n| I on such conpo- sitions will also preferably.be isotonic
or substantially isotonic. Preferred additives for achieving the desired

degree Of'G%Hﬁﬁﬁf%fdhéTE%lu%¥ﬂﬁ§@|bud@ﬁcepyabbeveuqaesfor example
liquid compositions comprising SMS together with a liquid
diluent or carrier suitable for aphIication to the nasal
mucosae. . ' | | U
Such compositions are preferably adapted for administration
in nasal spray or in drop form.

Appropriate_liquid compositions ii) are in particular
aqueous solutions. For the purposes of nasal application
such solutions will preferably have a mildly acid pH e.g.
of from about 4 to 5, preferably about 4.2. The required
degree of acidity is conveniently achieved, e.g. by the
addition of HC1 or other appropriate mineral or organic
acid. For the purposes of nasal administration such compo-
sitions will also preferably be isotonic or substantially
isotonic. Preferred additives for achieving the desired _
degree of isotonicity include nasally acceptable sugars ' ¥g)
such as glucose, mannitol or sorbitol or nasally acceptable
inorganic salts in particular NaCl. In accordance with the
present invention the preferred additive for .achieving the
desired degree of isotonicity is glucose, ribose, mannose,
arabinose, xy]ose or another aldose, or glucosamine.



“such as glucose, mannitol or sorbitol or nasally acceptable inorganic salts

in partjcular NaC. In accordance with the present invention the preferred
.additive fdr achieving the desired degréB~of isotonicity is glucose,
- ribgse, mannose, arabinose, xylose or another al dose, or glucosam ne. -6

- "™yé conpositions of the present invention may al so contain further

I ngredi ents or excipients known in the art for exanple stabilizing and/or
preserving agents.. Preferred preserving agents for use in the conpositions
of the in- vention are sodi um nethyl nmercurithiosalicylate (=Thionersal) and
benza|koniunwEh¢o¢P@B?ssﬁneasl9faﬁ§esgcﬁssn§sénVﬁn§1agem@yiglpaesentann'an

amount of fropypgheP- PRgredPert§UOF eRcIpicatsOkhoWl/ h- the apet ker aspect
t he present |nvent&on royLdes a gor us solid nasal insert PaV|n SRB

di 'sper sed t het &ARP 18 nsbabT LAging, BRAARE. Prase VABanAIERE St PARTBIboAdes a
ﬁogid nasal :mseséraﬁnpr?génesagogruyshmnt;hé $gmpbh$tpcn§ebattne agd/or

ydr oxypr opyl pe ce . an erein., e _nasal .ipsert e
produced by aﬁsﬁgﬁhOe%kgogéﬁ‘H@tHSgEYlW§?°B§‘£?‘BFS@EE¥%§Q5 &FgﬁﬁﬁﬂﬁrFS%)of
SMS t hr oughougnd benaatkoniuinxchbapidei n§ujthbd ynenyundiuoh pydsexypngpyl -

thyl cel | ul : hili i k QHied t gk ni R I bl
of formng o sgenEfs BresgBTIh' B dnduhk el RO’ p 0303 BB TR, DOPS)
insert, for e&ﬁﬁ@ieebgoséﬁkingam§6@hge in an aqueous solution at e.g. room

tenperature and evaporating off the sol vent.

In another aspect the present invention provides a porous
solid nasal insert having SMS dispersed therein. In yet
another aspect the present invention provides a solid nasal
insert comprising a porous matrix comprising gelatine
~and/or hydroxypropylmethylcellulose and SMS therein.

The nasal insert may be produced by any conventional method,
e.g. by a) producing a distribution of SMS throughout a
porous matrix comprising gelatine and/or hydroxypropyl-
methylcellulose, e.g. by lyophilising a 1iquid containing

.a polymer capable of forming a matrix, and SMS; or b)
distributing a SMS throughout a nasal insert, for example

by soaking a sponge in an aqueous solution at e.g. room
temperature and evaporating off the solvent. '



-7- By the

term"nasal insert" is to be understood, e. g. a device whichis

si zed, shaped and adapted for pl acenent,and retention into the -naris:
i ntended for insertion into the naris; “GF which is formed, shaped or
ot herwi se adapted for insertion into and/or retention in the naris; or {a
which is shaped to substantially conformto the internal surface of the -
naris; or which is provided with neans to faciliate insertion into and/or

retention i
faciliate i
instruc--ti

-

n the naris; or which is provided with a di spenser device to
nsertion into the naris; or which is provided together with
ons to effect insertion into the naris. The insert nay be

retai ned i rBY htheiaterm buksaluineerby {RetRabBal URdes§30094ndendy Be designed

to rel ease

t t | ud
votome ol FRFORH SN of A ERothaoar 1570 BRSEARG, FOR (RSB ETORY IREOAhEG |y

the naris,
dinensions
about 0.8 |

d&ei @@twuecﬁganfs 1%Tedt h%h%w EhaCSdbEtéhe FRRr &gcgﬁbgﬁbb%d{lﬁzm
Vv |

bmt1b;eabhwmgch5190fosmgdgfshapeuyornbmherwdseSauhahbd Jor

EhfyPofan RER"RRY/ B RELPLTRR: L, chE hbxTsd oRaBNY cl 35,0

cube or sphehapedhtoSsabstgnbitatdyrcedfonmt he theeinteangl . Byrédserpﬁlon
onto the SUER@Ce, b gl egf wﬂﬁchn1§h$rb0?8EHng?tﬁ mQ¥n§b§9r?Eh9WﬂaQ% by any

ot her conveni ent ean

rrred 1 n_conplnation wtn-one or, nore

nasal | y accb%ﬁﬁbtb°mlIﬁEﬂtg“S/OVeﬁ9§PE§‘PH ﬂﬂetPSrﬁﬁ6ﬁsa o5awhigh dsg.
solid or sepro¢pdéed ¢oPhi 80digpenser device to faciliate insertion

into the naris; or which is provided together with instruc-
tions to effect insertion 1nto the nar1s. The 1nsert may be
retained in the naris, but flushed by the nasal mucous, and
may be designed to release the active agent at the same place
in the naris. Suitable nasal insert types include nasal plugs,
tampons and the like. Conveniently the vo]ume and porosity

of the insert are chosen such that it is reta1ned in the

narls, but breathing is not s1gn1f1cant1y inhibited. Suitable
dimensions are e.g. from about 0.05 to about ] cm3,:e.g. about
0.5 to about 0.8 cm3. The shape may be approximately e.g. a

cylinder, a cone, a cube or sphere.

'The SMS may be carried on the insert, e. g. by adsorpt1on onto

the surface thereof, or in the insert, e.g. by absorption,

or by any other convenient means, e.g. carried in combination
with one or more nasally acceptable diluents or vehicles in
the form of a coating, e.g. solid or semi-solid coating, upon
the surface on the insert.

Alternatively, where the insert itself comprises a soluble

or semi-soluble material, e.g. water-soluble polymers, or
material otherwise degradable within the naris, for example

a nasally acceptable proteinaceous material such as gelatin,
the SMS may be present in solid form, e.g. in the form of

v/



“the surface on the insert. Alternatively, where the insert itself conprises
a soluble or sem -soluble material; e.g. water-soluble polyners, or

. material otherw se degradable within thegnaris, for exanple a nasally
accept abl e protei naceous material such as gelatin, the SM5 may be present
in*solid form e.g. in the form of | yophilisate dispersed within the
Insert, e.qg. distributed throughout the matrix. Preferably SM5 is carried,
e.g. retained by absorption, in the insert and is suitably distributed

t hroughout the insert. Inserts in accordance with the invention are capable
of re- |easilypphid igahe dbi spansedt wicthire the finsewf, tdweg nabid t mimosed  For

this purposgmﬂy@@w@dd e e,y be so shaped or forned as to conformto
the internal surface of the nari's, e.g. so as to enabl e maxi mum cont act

bet ween the surface of the insert and the nasal nucosa. Mreover, where the
SMVE i's retaipreerabiie IMSETY .cariedy elpormitfihed L Shghabsaerptishics e. 0.
t he absorpti,on char,acter,stics, of the nFte lal of mﬁ*ch it I s conprised,

wi Il suitably' fdesddresd tad‘fgﬂﬁovw*e%*"tﬂ/ by ited g ghput thae
surface of timgdntsert follow ng progressive uptake by the nasal nucosa from.
the insert sur- faces. Were agent is retained, e.g. by adsorption, in the
insert, the insert may conprise any appropriate, e.g. nasally acceptable
.material, prldsieditsg id pocarsdanae iwd th tha iioweantion tdrne icapabletd £aw of

whi ch the paRlaisdtgBhd'®dptidid Chritidd PSHLrface of the nasal
mucosa. For this purpose they will preferahly be so shaped

or formed as to conform to the internal surface of the naris,
e.g. so as to enable maximum contact between the surface of
the insert and the nasal mucosa. Moreover, where the SMS is
retained in the insert, e.g. by absorption, its characteristics
e.g. the absorption characteristics of the material of which
it is comprised, will suitably be such as to allow ready
passage of the peptide to the surface of the insert following
progressive uptake by the nasal mucosa from the insert sur-
faces,

Where agent is retained, e.g. by adsorption, in the insert, the
insert may comprise any appropriate, e,g. nasally acceptable
material, providing a porous matrix or reticulum in the inter-
stices of which the peptide may he retained, e.g. absorbed.
‘The material {s conveniently elastic so it can be retained

in the naris uithout'discomfort. It may be for ékamp1e,
fibrous material, such as cotton wool or sponge material,

such as natural or synthetic sponge.

_ If.desired. the material may swell a little, e.g. increase
~ in volume by about 50%, on administration. '



The material is conveniently elastic so it can be retained in the naris
wi thout disconfort |t may be for exanple, fibrous material, such as .
cotton wool or sponge material, such as “natural or synt hetic sponge. |f

-

desired, the material may smell alittle, e.g. increase in volune by abouf
;§?

50% on adm nistration. The material fromwhich the insert is nade

be for exanple a water soluble polyner. Preferably the polyner is easily
wettabl e by the nasal nucous. In the naris it may be bi odegradabl e and, it
my even di J9& matarialy from wiich the tbheset ofs novadeiapay be fioy have to

be'renoved aliip Td1a 4 ' GTH 1e GRMhe RO REFErAETY L AL CESyméR sYanl €

Is |yophilised , bsorbablﬂ %{atlne spon esi rix my
di ssol ve by @&%d k¥ wetfhabhg hg (nasa | dIRRYS of '&cﬂ‘%enhﬁbﬁt‘ﬁaﬂabeéﬁ

adlmI n: stergcbwaeeymlt mw?nud.e 'Matrﬁlly @lﬂémbdﬁsggwéaﬂaow ynlelrg apder g
cel lul ose derjvatives such as ropyl cel.l.ulpse an
especial |y MPart& At R r%quﬁllé:%yeﬁ ufﬁs’%a%\l '?%Y% Jf’ %gy %?E?dl ﬁtgﬂ]bl e
crystal li ne tthel Iddsnsmﬁmﬁnwms&agbnfrﬂeas:memtaedmtmisteoédt h&n nexample

material used | 8GOP1 ul
that these resul nhflvll nsertétl}/scwetzﬁé;&;i%e éj%1and °§$§regfﬁ%§€p§8n{lﬁ§cul ar
wei ghts for mwldkm)bpﬁllsﬁﬁal\m/lhﬂelthﬁ o%‘em%lr@'f$Whhbulf9¢00bheodqseooﬁ

and a vi scosactwm Ghgeht hay BEEh 154:91%§9ér@d2%§9l|mé9nméﬂgaseﬁ Eektab' e

een own

Irr?]tte;]galusl Isaﬁ%g&éatl nr':flfq}?e yelﬁelrgs anS et:celllttlg?elggrs"lvg\t/?ves such as
cellulose, e.qg. hydrcxypropylcellulose and especially hydroxypropylmethyl
cel;ulose Alternat1vely water-insoluble crystall1ne cellulose may be
use
The characteristics of the matrix material used, e.g.
viscosity or molecular weight should be chosen such that
these resultant insert is easy to handle and store. Typical
molecular weights for hydroxypropyl methylcellulose are
from about 9,000 to 15,000 and a viscosity €.9. 4 to around
15 cp, for a 2% solution. | -

Another suitabhle material is a gelatin sponge material. Speci-
fications have heen laid down in the US Pharmacopoeia for ab-
sorbable gelatine sponges, e.g. for hemostatis in surgical
procedures and such sponges are preferred. Such sponges may

be produced, e.g. by vigorously uhipping'and aqueous solution
of pure gelatine to produce a foam, drying the foam under
controlled conditions to give a sponge, cutting up the sponge
and sterilizing the cut-up pieces. Suitabhle sizes are from
about 5 x 5 x 5 to about 10 x 10 x 10 mm. The sponge is

U

v

~compressed by hand before use and is resorbed over a few hours.

An especially suitable sponge material for use in the prepara-
tion of nasal inserts in accordance with the invention is the
product SPONGOSTANR available from A[S Ferrosan, 5 Sydmarken,
DK-2860 Soeborg, Denmark.



sorbabl e gel ati ne sponges, e.g. for hempgpatis in surgical procedures and
such sponges are preferred. Such sponges may be produced, e.g. by

vi gor ousl y whi ppi ng and aqueous sol ution of pure gelatine to produce a
foaqr\drying t he foam under -controlled conditions:to give a sponge, cutting
up e sponge and sterilizing the cut-up.pieces. Suitable sizes are from
about 5 x 5 x 5.to about 10 x 10 x 10 nm The sponge is conpressed by hand

o al  Fo M ATERrhRRAYRC S YR 3 BRY 0L 5 iR ERRREAAY 1 de FINEGIN o P PO

material for use in the prepara- tion of* n accordanhce wth
t he inventi orpalywity Imoenacki BPMENGOSTANR avai l able from A/'S Ferrosan, 5
Sydmar ken, DK-2860 Soeborg, DennarKk. -10- Alternative polyners are e.g.

hydr oxypr opyl cel | .ul.Qse or, pol yvi nyl pyrrol i done._ As indicated above the
i nsert prefergﬁl9"Hé§a§eﬂoFgG§ESF-GCJ“§GF$.pCﬁﬁ@@ﬁP&ﬂtWﬁstﬁePﬁ5§&F.ﬁﬁ@&&s

can wet the ingeet 8odviehdeattliyvehagpalsatayudioulsusant keadudh et F@sReteanidn
' ar e f the insert

the insert to,the .face of .the naris. The.p ( y .have .a
di amet er of fSheeﬁgxﬂWS ggF@&.mﬁWc 85?”?8 3&5@?9 0 hﬁi8P5ﬁ§.1fh§ﬁ%oF§§e5F a
| yophi - |isedtabsbebabirdagel atfi thepargdsnay be for exanple fromabout 5 to
100 mcrons. The pore size may for exanple fromabout 5 to about 10

. mcrons. In s&onge material the pores may be tortious. Wen the insert is
produced undelheyBpresi 84t itbe (n&epdr 83ymbp vige 2aadiraeites: aify floimexample

a few microns to about 100 microns. The pores of a lyophi-
1ised absorbable geTatin sponge may be for example from about
5 to 100 microns. The pore size may for example from about

5 to about 10 microns.

In sponge material the pores may be tortious. When the
insert is produced under lyophilisation the pores may be
approximately linear.

Preferably the insert contains a water-soluble sugar or
1ike excipient to provide a stable structure to the insert.
EXamp]es of suitahle sugars include lactose,saccharose, and
mannitol. Preferably the weight ratio sugar to other material
is from about 0.1 to 1 to about 10 to 1.

W - A preferred insert comprises a water-soluble polymer such as
hydroxypropylimethyl cellulose and lactose. Under electron
microscopy a lyophilised sample appears to comprise laminar
sheets each having pores therein. The pores extend substan-
tially throughout the sample.

f Where the SMS is retained in the insert, e.g. by absorption,
it will conyeniently be carried in dilute form, e.g. in the
. form of a comﬁosition comprising the actiﬁe.agent tdgether
with a nasally acceptable fluid, e.g. 1iqhid, diluent or
vehicle therefor. Suitably such 'compositions will comprise
the agent in the form of a solution, suspension, dispersion



Preferably the insert contains a water-soluble sugar or like excipient to
provide a stable structure to the insert. Exanples of suitable sugars,
i nclude | actose, saccharose, and mannitolyyPreferably the wei ght ratio sugar
to other material is fromabout 0.1 to 1 to about 10 to 1. A preferred <

i nsert conprises a water-soluble polyner such as hydroxypropyl net hyl e
cel lul ose and | actose. Under el ectron m.croscopy a |yophilised sanple
appears to conprise | am nar sheets each. having pores therein. The pores
extend substan- tially througho t he sanpl e. Were e s retaiped in
the insert, OE. §hep 1§Ssofﬁﬁfg %hﬂ Vit ggﬁ9@ﬁ‘§ﬁPF§ BéliaFPW851Fﬁ &Egute
form e.g. hgehlBeihoaguebus @Qnmqsmmlon conprising the active agent
together with a nasally acceptable fluid. e.g. liquid, diluent or vehicle

therefor. Suitably such conpositions will conprise the agent in the form of
a solution, Thuspaseiran1sdips1ed’|es'ia<bﬂy foometchaindee s ubrsdfaar taid W ys ucire ro -

conposi ti on? yﬁbh re'es%rt tgq:eqqqrét do’ﬁdai%”i%(ﬁlés solution. The insert is
0

preferably r substantially mcro- organi smfree or sterlle

condi ti ons. Innoonepmeéegrﬁddvmanm@d@eaa&ﬂﬂunnqn1Qﬁ thee antiive agant |
l'yophi l'i sat gd. 4 %Bgchﬁqgﬁ%eWBYTm% HM%@Wﬂ“M%M“BJ‘ﬁY?*ﬁKHHd’H}t¢3¥med

| yophi |l i sati on rom.a solution of the Jnsert terjal. The

| yophi | i sat 4g%1pgy the éﬂP@gﬁédsﬂﬁﬂ@W PIREESS 101l 9 c OO A i Sh t‘rPr’bferany
at | ow tenpgFratHecSnserdt mdxerdhquyt [err] to about [err] Conventi onal

pressurese. g. ca. about
The lyophilisation may be effected under conventional con- o
ditions, preferably at low temperatures, e.g. ca, about -/
-100°C to about -10°C. Conventional pressures,e.g.ca.about
0.01 mm to about 0.2 mm mercury,may be used.

Lyophilisation may produce an outer layer of very fine pores
which may be spongy. This outer layer may be about 10 to 100
‘microns thick. If desired its formation may be avoided by
- effecting the lyophilisation at very 1OW*temperature.
Alternatively it may be removed by rubbing.

In another aspect the nasal compositions of the invention may
be in the form of a powder, e.g. based on lactose or water-
absorbing, water-insoluble or water-soluble polymers. k}

As water-absorbing and water-soluble polymers to be used
in the invention may be mentioned:-

Polyacrylates such as sodium polyacrylate, potassium poly-
acrylate and ammonium polyacrylate; lower alkyl ethers of
cellulose such as methyl cellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose and sodium carboxymethyl cellulose;
po]yv1hy1 pyrrolidone, amylose and preferably polyethylene-
glycol e.g. of MW from 1000 to 8000, and hydroxypropy]-
methyl cellulose.



"0.01 mmto about 0.2 nmmercury may be used. Lyophilisation may produce an
outer |ayer of very fine pores which may be spongy. This outer |ayer may be
.about 10 to' 100 microns thick. If desired2rts formation may be avoi ded by
effecting the |yophilisation at very |low tenperature. Alternatively it may
be ™énoved by rubbing. In another aspect the nasal conpositions of the

I nvention may be in the formof a powder, e.g. based on | actose or water-
absor bi ng, water-insoluble or water-sol uble polynmers. As water-absorbing
and wat er-sol uble polyners to be used in the invention rmay be nentioned: -
Pol yacryl ates such as sodi um pol yacryl ate potassi um poly- acrylate and
ammoni um pol y&gr yhat desivableabkgmpdeberf whteerhbsorbingchndswakenyl

cel | ul ose, hydﬁeiﬁ/sswl beeh!, ultﬂéefommppm@wbecabhelieﬁSdaDd sodi um

car boxynet hyl | ul ose; polyvinyl pyrrolidone amyl ose and preferably
pol yet hyl ene- glycol e.g. of MWfrom 1000 to 8000, and hydroxypropyl -

met hyl cellul pgey incidde A$ovhensesheablﬁaeéanabesrsﬁnuahﬁa ab%erbhng and
wat er - i nsol ubl clude, for

vt T sl UD g BT ret 151 HSLLOR TR, TV gbe et Loned, s ThEY L geuc
m crocrystal | cetladbsaloaecettullobeseand- cebbsl-d$nkednedodi amschirbbgg-sodi um

ctch ay hyar oo gy PeTEI0R®. Cha BRR R L RE P TR BN Vagebr S i HBPR R B
wat er - i nsol ub$tapecheei suchush hydroxypropyl starch, carboxymethyl starch,
'water-absorbing and water-insoluble proteins such as
_ gelatin, casein, . oL .43 water-absorbing and
o/ water-insoluble gums such as gum arabic, tragacanth gum
and glucomannan; and cross-linked vinyl polymers such as
cross-linked polyvinyl pyrrolidone, cross-linked carboxy-
vinyl polymer or its salt, cross-linked polyvinyl alcohol
~and polyhydroxyethylmethylacrylate. Of these mentioned
above, water-absorbing and water-insoluble celluloses
and cross-linked vinyl polymers are desirable, and water- .
abosrbing and water-insoluble celluloses are more desirable
and microcrystalline cellulose is especially desirable.

 The preferred polymers have characteristics as mentioned
above for the nasal inserts or are conventiona]Iy employed
for nasal powder administration.

- Preferred hydroxypropylmethyl celluloses have a 28-30 per cent
methoxyl content and a 7 = -12 weight per cent hydroxy-
propoxy1 content, A preferred example is brand Methocel ES.

Viscosities are preferably from 1 to 50 cP (2% aqueous
solution at 20° )o

Preferably the mean polymerisation number of the preferred
polymers, microcrystalline cellulose, is. from about 200 to
2000, preferably 200 to 300. Preferred mean molecular weights
are from about 20,000 to about 100,000 e.g. 30,000 to 50,000.



gel atin, casein, wat er - absor bi ng and wat er-i nsol ubl e guns
such as gum arabic, tragacanth gum and gl ucomannan; and cross-|Ii nked vj nyl
pol ymers such as cross-1inked pol yvi nyl rrolidone, cross-linked ¢arboxy- -
vinyl polynmer or its salt, cross-linked'g%Tyvinyl al cohol and o <
pol yhydr oxyet hyl met hyl acryl ate. O these nentioned above, water-absorbing¥~
and wat er-insol uble cellul oses and cross-1linked vinyl polyners are
desirabl e, and water- abosrbing and water-insol uble cellul oses are nore
desirable and microcrystalline cellulose is especially desirable. The

Tneerts or " ard CUSTAR S T A SLLEE| € TE0. € DPRo PGt o5 FO oo PERE
Preferred hydl adyqnaysyd reeidwy| 3G eta ulbgricrene. al 8- poe ferreén2verapexyl

content and Tagi ' dr Y I n
preferred exg)rfa‘pqtéﬁ];@bgrq:inﬁh{ﬁe%ce EOS'WIT scc)ac(g‘li?ifeéswgrye ;ﬁgf %‘?g%?gleb?rom lto

50 cP (2% aqdd&! Kt @hoH W 1009 Prat e bt 80 1 nedfRas/ bol GoRyeREeNBRY
nunber of thehy efidraskyoiatEite e TTWTeySt B | dbba e d UbpShechsni&®M about
200 to 2000, preferably 20 -to-30__8j Pr fer{ed ne€n-nglecu ar weights are
from about 20TSPHEN LG THERSRTP s el Pl KrRc s etdesy. e 5. Hative
Preferably t e iiadn gy topt orsa Yy iwi th cac bbbt t Bed tmedvbut TBOi mi cpprepa-€. g.
30 to 70 mcr - ' iC F 4 €0 i 0, ju Ccrons.
Conveni ent y "ehE ot o P SH{U56 YO EERRETS (LR SSECR 78RR EL00° |
Conveni ently : _
Preferred forms are the AVICEL brand (Registered Trade Mark
of FMC Corporation). The material used was the brand U
Avicel PH 101 (Registered Trade Mark) available from FMC
Corporation, Marcus Hook, USA. It complies with specifi-
cations given for microcrystalline cellulose in USP/National
Formulary XXI.

These powders may be pre,aared by mixing the SMS with the
particles, e.g. a polymer base in conventional manner. The
particles preferably have a particle size and/or specific
gravity as given above for microcrystalline cellulose.

If desired the pérticles may be coated. The polypeptide may

be in solution, e.g. an aqueous or alcoholic solution when

being mixed with the particles and the solvent evapdrated, ,
e.g. under freeze-drying or spray drying. Such drying may k.)
be effected under the conventional conditions, e.g. as

described above with respect to the inserts. This gives a
coating of octreotide. Alternatively the mixture may be
~compacted or grénu]éted and then be pulverized and/or

sieved, If desired the powder may be produced in the form

of an insert e.g. as described above and then pulverized.

It is desirable in general to use a: particle weight
which is more than 5 times the weight of SMS, especially
10 to 100, e.g. 10 to 30, times. '



the microcrystalline cellul ose i s obt ai ned by nechani cal treatnent of

gl ucose-pbased pol ysaccharides, e.g. native cellulose, optionally with
acidic treatment. Their prepa- ration is ngcribed for exanple in USP
2,978;446. Preferred fornms are the AVICEL'brand (Registered Trade Mark of
FMC™br poration). The material used was the brand Avicel PH 101 (Registered
Trade Mark) available from FMC Corporation, Marcus Hook, USA. It conplies
with specifi- cations given for mcrocrystalline cellulose in USP/National
Formul ary XX .EsgdmptepontictcadingheopriMparee By2ai &ihg 008 &b W bhmghe
particles, e. yHaer ko conventi onal manner. The particles
preferably hagseMg F’gﬁﬁ%"ﬁ?‘?@é&ﬁﬂa/ or specific gravity as given above for
m crocrystal | ipye £&bd b PSene | howl@SH I Rels tAIcpPAEL LT €51 FBYo Peff@Rt BY. tdhe

pol ypepti de n%%H?e Jn solution, e.g. an aqueous or alcoholic solution when
bei ng mixed w4 tMEEHMLicl es and the sol vent evaporated, e.g. under
freeze-drying Qr spray drying. Such, drying nmay_be. ffecteg unde e '
conventi onal 6@Hﬁi ?%#EryeP%grﬁﬁc%%Eh?%teg°@5%§bgh§?hc?%s %c?IFéC#ﬂ% used
inserts. This as vespewdent fory af unitrdosage. fermernatively the m xture may
be conpacted of¢ 0k, e n Puk VEs 4 d Y gve f_ desired
t he pomder;nayfBg&%gﬁhﬁéegb$hg?%€§€ogﬁ?oyéaﬁ{?ﬁggrﬁneégﬁsggg%eg%?*b%g above
and then pul vehavdédgelatine despsubes. i hheeceentents ofctheperpsile nayghe

which is more {f@nPstédr@d uéhfgvelghtapfivdprreapepsially 10 to 100, e.g.
10 to 30, tines.

The compositions of the invention may contain other exci-
pients. Some excipients have been described above for parti-
cular compositions, and it is to be understood that these
ekcipients may also be present in other compositions of the
invention., For example sugars, such as lactose, stabilizing

agents, isotonic agents may be preéent in the powder
form, if desired in the same preferred amounts.

—/

If desired the compositions of the invention may also contain
an absorption promoter, in particular a non-ionic promoter,
suitable for application to the nasal mucosae. However, in
accordance with the present invention it has surprisingly
been found that, whereas where nasal administration of pep-
tides has previously been proposed in the art, e.g. in the
case of nasally administered insulin, use of a surface active
‘agent generally improves nasal resorption or may indeed be a

prerequisite for the achievement of bioavailability levels
suffictent for therapeutic utility, It has in particular

and most surprisingly been found that nasal SMS compositions
may be prepared which contain no absorption promoter. This
particular finding has the especial advantage of permitting
avoidance of disadvantages otherwise encountered in the pre-
'paration of effective nasal formulations, resulting from
irritant side-effects of surface active agents necessarily
employed. '



-14- Exanples of |oadings of SM5 are 0.2, 0.4, 0.8 and 1.6 ng SM5S per 20 ny
powder. Preferably the powder has a partlcle size of from1l0 to 250

m crons. The powdery pharmaceutical coopgsition can be directly used as a.

- powder for a unit dosage form I|f desired the powder can be filled in <
capsul es such as hard gel ati ne capsul es. The contents of the capsul e may“¥e
adm ni stered using e.g. an insufflator. The conpositions of the invention

; 2 o AR b d bed ab
for parti- oeFe G328 ar e oflase L H Re HB R TR, SpAREPLIBRL PR RS tatade
exci pi ents negnel the bbeps edenired,oehge subpsancesnsaphbiliee oifnpaomosn. For
exanpl e Sugf‘f]ﬁn S%o?ft’i@ﬁtﬁﬁdtﬁ&aﬁékﬂ' {ﬂﬂcﬁg‘iﬁt ﬁaalyeﬁgt 3'& £ d29%0H ”ay be

present In erre arfodnt’s.
desired the R;wpm%e £$ oh%cbﬂd@ heasaldnut peaepdipbarss uccﬁmca. Bc&i vabgaleprtuson

pronoter, irnppPaténsides, aSHOR- SQRFEcAr QERE 9B a§Hhtt§b'1ﬁcfl%eapp| i cation to
t he nasal nucosae. Fbmever- I n accordance wth the present invention it has

tS_uapri ﬁi ngl yi JO_eerBfleaicwﬁtan@heages mﬁreomasahcad%nsauﬁw Qlau@ffocmrn-l |
| des as revi o ee Se | e a 0 n sa
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- nasal resorption @admm&ycmdbeﬂebe-ahpﬂateq.hsaUBoﬂebxybboaaheevenent of
bi oavail abil'ity levels sufficient for therapeutic utility. It has in
particul ar ahide mosattenpei sunfrotaets,suvahdashdongacheisvamioeposindensa tesy

E:Sp[ ﬁgaggdewgfmﬁﬁgﬁ%ﬂg@%m Qb QHdp&QH‘EE%ar}hbﬁmBﬁﬁhh\c%ﬁlpo%'ag' ng
P ?Br exaﬁble cg ?1tr%mgthyl ammonium brom1de and dodecy]l

dimethyl ammonium bromide. o/

iii. Anionic surfactants such as alkylbenzenesulfonates;
“N- -acyl-n- -alkyltaurates, a-olefin sulfonates, sulfated
Tinear primary alcohols and sulfated po]yoxyetherne
straight chain alcohols.

iv, Non-ionic surfactants, such as po]yoxyethylenated alkyl-
Phenols, polyoxyethylene straight chain alcohols, long
chain carboxylic acid esters including glycerol esters
of natural fatty acids, propylene glycol, sorbitol and
polyoxyethy1ene sorbitol. esters. e.g. Po]ysorbate 80R

V. Amphoteric surfactants, such as imidazoline carboxylates,
sulfonates etc....; and -

vi. Phospholipids, such as phosphatidyl choline etc.



avoi dance of di sadvantages otherw se encountered in the pre- paration of
effective nasal ‘fornmulations, resulting fromirritant side-effects of
surface acti've agents necessarily enpl oyeh=- Where use of a nasally
acceptabl e absorption pronoter is none the |ess desired, e.g. substances
capﬁbﬂe of prono- ting absorption via the nasal nmucosae may be added. Such
pronmoters include nasally acceptable surface active agents or tensides.
Such surface active agents include:- i. Bile acids and salts thereof,

such as SOd'H§] ? hgéogeolaE%T§9@'u%k%?@éyﬁﬁghﬁt%sagQSSQ@HU”Mse of

gl ycochol at e, Xychol at'es-chol ate,’s-taur.o hol_at e
Cati oni ¢ surhasﬁ&ﬂws Q@@H1&§bﬂ@ngodWaxdad#Wﬂ@"@o@déﬁsété§h&tl??&ﬂﬁfléﬁe.

oxi de and qu§?gggqréda Qluglggqgoqqgse @prtqbgqpbq Riryiu 1tar ifmet hyl
ammoni um br om de "an |nethyl ammoni um bronide. iii. Anionic
surfactants such.as_aIkbeenzenesquonates N-acyl - n-al kyl t aur at es,

a-olefin sulfonates, sulfated IRoRgar{ Cpr Qn&nwkﬂdbhols dnd sul fated

pol yoxyet hyl ene stralght chai n al cohol €1 Ndn-ioni ¢ -surfactants, such as
pol yoxyet hyl enated al kyl - phenol s, polyoxyethylene straight chain alcohols
| ong chain ca:mlemeyilru ROadisd thet eves iidud wdi rag hglghear @1 cadrodr € spfe ciTuryala

fatty aC| ds, hpr?\% ﬁgg&agllﬁylc%l asl(&l’ﬁlp:[&%l ANd AR XY ol ryqnq,,sq:ret}gwol

esters, Wot’eric surfacta such
|n1dazollne @drclodvoyll satoas 2 §mQﬂﬁkﬂn§§1 ue, espagiplly a 1anostercl,

‘dihydrocholesterol or cho1esterol residue, as well as mixtures
_ of two or more such ethers. Preferred polyoxyalkylene ethers
/ for use in accordance with the invention are polyoxyethylene
and po1yoxyethylene and po]yoxyproperne ethers (i.e. wherein
n in the formula bove is 2 or 3) in particular polyoxyethylene
and polyoxypropylene lauryl,cetyl and cholesteryl ethers as
well as mixtures of two or more such ethers.

The hydroxy group at the end alkylene unit of such ethers as
aforesaid may be partially or completely acylated, by e.g.
acyl residues of aliphatic carboxylic acids, such as acetic
acid. '

Preferred ethers for use in accordance with the invention
have a hydrophilic-lipophilic balance (HLB group number) of
from about 10 to ahout 20, especially from about 12_to
about 16.



vi . Phospholipids, such as phosphatidyl choline etc. -16- Where use of a
surface active agent is desired, use of nasally applicable pol yoxyal kyl ene
- high al cohol ethers is preferred. Such ethers are e.g. those of fornula I -

s

[err] wherein ROis the residue of a higher alcohol especially a higher -~
al kanol or al kyl phenol, such as |auryl GHZCetyI al cohol, or a sterol — ™
resi due, especially a |lanosterol, dihydrochol esterol or chol esterol

residue, as well as mxtures of two or nore such ethers. Preferred

pol yoxyal kyl ene ethers for use in accordance with the invention are

pol yoxyet hyl ene and pol yoxyet hyl ene and pol yoxypropyl ene ethers (i.e.
wherein n in the formula bove is 2 or 3) in particul ar pol yoxyet hyl ene and
pol yoxypropyl ene lauryl,cetyl and chol esteryl ethers as well as m xtures of

ethers as. af or eodk WeRL BeEAAl [SREUREr TbARE LR Sy HE By dngem o "
residues of aliphtaoncareathasey Wieredoi ts; agerge ammbeetdfcrepeiatingPreitsr fed
bydr ophi 11 - 11 popitis PoREPEkybhq.biee) (o LT SAKATabove) s From®, %0 cpous
20, especially fridm apdublyB to ¥horgrergspecially 16 to 26. The ethers may be
obtained in accordance with known techniques. A wide variety of
such products are commercially availabie and e.g. offered for
sale e.g. by the company Amerchol under the trade-name Solular®
(Registered Trade Mark), the companies KAO Soap, ICI and Atlas
under the trade-names Emaléx@, Brif® and Laurett® (Registered \/
Trade Marks) and from the company Croda under the trade-name
Cetomacrogol®' (Registered Trade Mark).
Examples of polyoxyalkylene ethers suitable for use in accordance
with the invention are as follows:

(POE = polyoxyethylene ether: POP = polyoxypropylene ether: x =
average No. of repeating units in the POP/POE moiety).

(]



-1 7- Especially suitable ethers for use in accordance with the inven- tion
are those wherei'n the average nunber of repeating units in the

pol yoxyal kyl'ene moiety (x in the fornuquﬂmwe) is from4 to 75, suitably 8
to 30; nore especially 16 to 26. The ethers may be obtained in accordance
mntﬁ‘&nomn techni ques. A wide variety of such products are comrercially
avail able and e.g. offered for sale e.g. by the conpany Anerchol under the
trade-nane Solul an[err] (Registered Trade Mark), the. conpani es KAO Soap,

ICl and Atlas under the trade-names Enale[err], Bri[err] and Laureth[err]
(Regi stered Trade Marks) and fromthe conpany Croda under the trade-nane
Cetomacrogol [err] (Registered Trade Mark). Exanpl es of pol yoxyal kyl ene
ethers suitable for use in accordance with the invention are as foll ows:
(POE = pol yoxyet hyl ene ether: POP = pol yoxypropyl ene ether: x average No.

of repeating unitls iChohestREp] ROBens ety) . -18- 1. Chol esteryl ethers:
1.1 Solulan G 24 - POE, x = 24 2. Et hers of Lanolin alcohols: 2.1
Solulan[err] 16 - PCE, x 2 Solulan[err] 25 - POE, x = 25. 2.3

Sol ul an 16 - .POEl.% 5019!a 4C Zséoru‘r%ﬁn pg: 28.- PPE, x = 10. 2.5
Solulan[err] 98 - PCE, x = 10 - partlally acetylated. 2.6 Solulan[err] 97

- PR x =9 - flél.ly'E%%gt o?tLanohn aLl J ethers:

2
2.1 Solulan®™ 16 - POE, x = 16.
. 2.2 Solulan® 25 - POE, x = 25.
- 2.3 Solulan® 16 - POE, x = 75.

2.4 Solulan® P8-10 - PPE, x = 10.
2.5 Solulan® 98 - POE, x = 10 - partially acetylated.
2.6 Solu]anza 97 - POE, x = 9 - fully acetylated.

3. lLauryl ethers:

>
"
0
. .

3.1 emalex® 709 / Laureth®9 - POE,
3.2 Laureth® 4/ 8rif®30 - POE, x
3.3 Laureth® 23 /7 Brij®3s - PoE, x

" "
N &
w -

LJ

4, Cetyl ethers:
4.1 Cetomacrogo1®- POE, x = 20 to 24.

Lanolih alcohols, also known as wool fat alcohols, are a mixture
of cholesterol, dihydrocholestefol and lanosterol.

Preferred ethers for use in accordance with the present invention
are polyoxyethylene tholesteryI ethers, i.e, of the above formula
1 wherein n = 2 and RO is a cholesterol residue, especially such

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



3.1 Emalex[err] 709 / Laureth[err] 9 - POE, x = 9. 3.2 Laureth[err] 4/
Brij[err] 30 - POE, x = 4. 3.3 Laureth[err] 23/ Brij[err] 35 - POE Xx =
23. 4. Cetyl ethers: 4.1 Cetonacrogol - POE, x = 20 to 24. Lanolin - .
al cohol's, also known as wool fat alcohols,_are a mxture of cholesterol, .
di hydrochol esterol and | anosterol. Prefe ?ed ethers for use in accordance”
W th the present invention are pol yoxyethylene cholesteryl ethers, i.e. of
t he above formula | wherein n = 2 and ROis a chol esterol residue,

especi ally such ethers wherein the nunber of repeating units in the _

pol yoxyethy- lene . noiety is from 16 to 26, nost preferably about 24. -1
9- More preferably such ethers are substantially free fromconta- m nents
in particular from other polyoxyal kyl ene ethers. Mst preferably they
conprise at least 75 % nore preferably at |east 85 % and nost preferably
at least 90 % by wei ght, of pure poly- oxyethyl ene chol esteryl ether.

Desi red vi scosi tNPTf0 "ecfﬁéatb]g'rrﬁkbgrteit%?fss 8 etsdésﬁﬂ}:éﬁ“ibrfrﬁfl rofecontand on
the particul ar fuginenforinapgvtitsldratfem ot Rer .po Ml yadk y e othirsatNogh is to

be by nasal drops or sal, spray. .For_nasal ops _an. appLopri,at | Scosit
i s f)r/om about ZpErSQ%% X %'betfr)f&xprﬁégsa.t ES?Stngéa*)’ gBF%ﬁgf by s%to\éleﬁ/t m’atyy
preferably be | 85 % hand most peefdraPldy sat Veaate9d % byf eritghhtof @uge poly-

I | kyl ' [ ' iti f the i tion,
pol yoxyal kyl ene ‘%5)??"3(}3"’5 g{gﬁgwﬁg&ﬁep.e conpositions o e invention

t he amount used ary pendi on the particular surfactant chosen,
the particular -
Desired viscosity for the compositions of the invention will de-
pend on the particular form for administration, e.g. whether
administration is to be by nasal drops or nasal spray.

For nasal_drops an appropriate viscosity is from about 2 to
400 x 10 ~ Pa,s, For nasal sprays the viscosity may preferably
be less than 2 x 107> Pa.s. '

Where a surfactant, e.g. polj;bxya]kylene ether, is employed in
the compositions of the invention, the amount used will vary
depending on the particular surfactant chosen, the particular
mode of administration (e.g. drop or spray) and the effect
desired. In general however, the amount present will be of the

order of fiom about 0,01 to 100,more preferably about 1 to \

75, most preferably from about 1 to 60, mg/ml.

Compositions]in accordance with the present invention may be
administered in any appropriate form. The preferred forms have been
described above, but it is to be understood that other formulations
may be made in analogous manner or in analogy to, e.g. methods
_-described in the literature, They may be packaged for administration
in conventional manner, preferably in a nasal applicator, conven-
iently in such a way as to deliver a fixed dose of SMS, For admi-
nistration in drop form such compositions will suitably be put up

+



‘node of administration (e.g. drop or spray) and the effect desired. In
general ,however:, the anDunt present willpope of the order of from about 0.01
to 100, nor e preferably about 1 to 75, nost preferably fromabout 1 to

60, pg/ M . Conpositions in accordance with the present invention nay be
adnfﬁlstered in any appropriate form The preferred forns have been

descri bed above, but it is to be understood that other fornulati ons may be
made i n anal ogous manner or in analogy to, e.g. nmethods described in the
literature. Thmyarm@mt&nm@mkmg®ﬂ1d@d aﬂ@inthhaaio@n#mntbmwthtﬂﬂmﬁﬁeﬁﬁnner,

Retiver ot S Ui ofPRier 4os: SOMFI U  EipEHEaon siE e’
conposi tions WWQfEEﬂhlxﬂﬂgﬂtﬂﬁmnngum subStﬁntim1bycfwweﬂrwn1mm©vmﬂedbm-
w th a converigsondonf ARAS! [Fér ORut f FEUr£€1off B £O0PKAD! NOudh PLARES &1 OF

the like, preferably del i'vering a substanti a
p05|t|on/drcm¢‘¢Qﬁ ikl hepetieh - %Ps%ﬂ&909§h%ﬁﬁc®ﬁ%®t$1"§|@#M1Q@bI be

put up in an @wrwlat@umoart@mm»dpva@ﬁos@l Jorith@ PLK®; atwpei FEOmi aer osol
or the like The at

O ke gt Ao ALl S St e Rl iapont Lo e PReeBs LEbS oo
means ensuri nde bisdemergf other spisy atg | thé yn&nrised Mod ferawfy it will be
bot 1 ed Lﬁﬁéapc*‘?\ﬁt%%?g“.tfaméﬁ%&%? 8P4 4l oY 4 08 S0 PO YR TBL ce
adnmi ni sters d weqder\etulummlcmﬁg@omM1 viophactwathay Ob.a. geerospeay+umitl).
e.g. a fluorgpajed vdd/ the C{PPLy il £ bEVES CEPEPOINddPEPPE&re in a
\,) novel aerosol device, Conveniently the device administers
- a metered dosage. The propellant may be a gas or a liquid,
e.g. a fluorinated and/or chlorinated hydrocarbon, The spray
" composition may be suspended in a liquid propellant. Stabi-
lizing and/or suspending agents may be present. If desired
a powder or liquid may be filled into a soft or hard
gelatine capsule. The applicator may.have means to break
open the capsule,

The amount of active ingredient, i.e. SMS, in the composi-
tions of the invention may of course vary depending on a
variety of factors such as the particular drug-form chosen
(i.e. whether the SMS is in free, salt,solvate,or complex form)

-/ the condition to be treated, the desired frequency of admi-
nistration and the effect desired. The bioavailability of the
compositions of the invention may be determined in conven-

tional manner e.g. as described in the examples hereinafter.

Doses may be chosen to be equipotent to the injection route,
for ¢.g; treatment in one.of the indications mentioned -.
above, The amount of active ingredient will generally be
chosen to provide effective treatment on administration (e.g.
of 1 to 5 drops, or spray-units) once or 2 to 4 x /day.



conposition may be suspended in a liquid propellant. Stabi- |izing and/or

- suspendi ng agents may be present. |If degilred a powder or |iquid may be

filled into a soft or hard gel ati ne capsul e. The applicator may have neans
to break open the capsule. The anpbunt of active ingredient, i.e. SM5, in
t he conposi- tions of the invention may of course vary depending on a
variety of factors such as the particular drug-formchosen (i.e. whether
the SMSis in free, saltsolvate,or conplex form the condition to be

treated, thecwﬁxﬂne%nt?hqbﬁhe9 or mane- CANYERAENGAYand cene -¢RecF odeditrisd.

The Dbi oavai | abrda sy eﬁetslé‘ti:oéms)ﬁ Ha@'i‘én@f 1Eh§uh%9'ﬂ/' PP e3BY tPq ndqt er m ned
in conven- tional Ea E scrl bed ,in e ex Ies herg;ngf

Doses may befhoSRhrab! fd égﬁppﬁfe P P5°Vﬂge|ﬁj €FFO OGPE an J%om
trteat nment i napeetof, 1 heoi aﬂoaetBonprwarabmgdfabmvagout Tha awowablo udf
active ingregdient wi ene osep t rovi de. ef f.ective t eat e

on adni ni st rgt HB?]"%ePEJegSFa&?%’oX%gHFo@ % 5P 3[3?‘8?%%??%’)"%%&%“8? é’Z‘a‘f"B %f x
/ day. - 2lefcdosagesnoFySMSi seeob. &Dme,coﬁvénmentDySom@eamdddyﬁIﬁy this

pur pose the active ingredient Ls suitably present in a concentration such

as to provide a free SM5-anniant of from, t bout .3 preferably
from about 0IndiwidwalitdrOPfpOE PMILSS asdi‘?a@@ BPV?) a6"'?f)l

admi ni st ratl@ﬂaﬁX@W&ﬁa ebrd9saa¢%soau$%bayecg 20795 Q;o4 cay, 0028nnu, and
1.6 nmg. |ndividua api Ei powders suitably have a vol une of ca. 0.05 n

and spray unft8estfta 0.05 to ca. O. 2 m ,
"eompositions . thus suitably comprise from ca., 20, pre-

N

ferably ca. 15, more preferably ca. 10 to ca. .2.0 mg free U

SMS/ml. e.g., ca. 6.0 mg free SMS/ml1,Where a salt solvate or .
complex of SMS is emp1oyed the amount of drug substance
present will be correspondingly greater. Thus where SMSac
is eméloyed, 1iquid compositions in accordance with the
present invention may comprise e.g. ca. 7.4 mg SMSdc/ml

(= ca., 6,0 mg free SMS),

The fp]Towing examples are illustrative of the preparation
of 1iquid compositions in accordance with the present in-_
vention, suitable for use in a nasal spray applicator.

Further details of the characteristics of excipients may be
obtained from Pharmacopeia, H.P. Fiedler, Lexikon der

U

Hilfsstoffe, Editio Cantor, Aulendorf, 1981 and manufacturer's

brochures.



e.g. ca. 0.1 m. Conpositions thus suitably conmprise fromca. 20,

pre- ferably ca’ 15, nore preferably ca. 10 to ca. 2.0 ng free SM5/ m ,
g.g.-ca. 6.0 ng free SMs/m . Were a saIL2§QIvate or conplex of SMS is
enplkoyed the amount of drug substance préSent will be correspondi ngly
grearer. Thus where SMSac is enpl oyed, |iquid conpositions in accordance
with the present invention nay conprise e.g. ca. 7.4 ng SMsac/m (= ca. 6.0

ng free SMS). | | ow ~exagples are illustrative of the preparation of
1iquid conposigkﬁgigii'acggiﬂingggﬂiéh§ﬂﬁé¥present in- vention, suitable

for use in a agi L ietﬁﬁ applicator Further details of the characteristics
of exci pi ents= 6-5 288%ai ned from Phar macopei-ra, H P. Fiedler, Lexikon der -

H | fsstoffe, Editio Cantor, 1981 | facturer's broghyres.
-22- EXAMPLE 1: Nasal |iquiM§E§§£&L@Eu E@RNWW% ARRETCPRPOSAEION

conposition A B1. SMSBac .... 7.{96 ng* B
3.19 ng + 5 %excess.. 0.390 ng - 0.16 ng 8.186 ny 3.35 ng 2.
d ucose . .... 1. 50.0 ny SMS "ag0,0.5g-3. 7.796 mg* 031N9HEY. . . . .. to
pH 4.20 to pH 4.20 4. + 59 e@gggngonbggbghhgride 0.16 mg 0.11 ny
0.11 ny
8.186 mg 3.35 mg
2, Glucose ...... 50.0 mg ' 50.0 mg
o 3. 0.IN HCl...... to pH 4.20 to pH 4.20
~/ .
- 4, - Benzalkonium
chloride 0.11 mg 0,11 mg
5, . H20 (injection _
grade) . e+« to an end volume of 1.0 ml

* = 6,315 mg free SMS

Production’

Components 1, 2 and 4 are mixed in water in conventional manner,
a 5% excess of SMSac being added to allow for loss in filtra-
tion.Component 3 is then added to bring the pH to 4.2 and
.further water (5) added to provide the desired end-volume.
The mixture is stirred for 5 mins.and filtered (0.2 micron
holes) and filled with C0,-gassing into Rexo-containers. The
resultant solution is clear and colourless has an end pH of
4,2 + 0.5 and is suitable for administration as a nasal spray
from a spray dispenser device delivering ca. 0.095 ml /spray-
unit (= ca. 0.6 mg/free SMS/spray unit for Example 1A-and

- 0.25 mg/free SMS/spray unit for Example 18B),

Example 1A is repeated but with addition of 3.0 mg/ml end
composition powdered SOLULAN C24 (Polyoxyethylene-(24)-
cholesteryl ether) together with components 1,2 and 4 in
the first production step.



5. H20 (injection grade) .. to an end volune of 1.0
m * = 6.315 ny free SMB Producti on Conponents 1, 2 and 4 are m.xed in
mater in conventional manner, a 5% excesg3f SMSac being added to allow for,
loss in filtra- tion Cbnponent 3 is then added to bring the pHto 4.2 and. -
further water (5) added to provide the desired end-vol ume. The m xture |sx,~
stirred for 5 mns.and filtered (0.2 mcron holes) and filled with
[err]-gassing into Rexo-containers. The resultant solution is clear and
colourless has an end pH of 4.2 + 0.5 and is suitable for adm nistration as
a nasal spray froma spray di spenser device delivering ca, 0.095 ml /spray-
unit (= ca. 0.6 ng/free SM5/spray unit for Exanple | A and 0.25 ng/free

SMS/ spray unit for Exanple 1B) EXANPLE 2: Nasal liquid spray Exanple 1A is
repeated but wt 3. D 0 -03|t|on powder ed SOLULAN
C24 (Polyoxyeth 3 = A EXAMPE he2N@ £h conponents 1,2
and 4 in the first productlon step -23 BIONMAILABILITY STUDY for
EXAMPLES 1 and 2 The investigation is carried out on 12 healthy vol unteers

hei ght 183 cm | HeattRRaieBao0 (h CAHe P torerl A Tt nd rokyo
Arendrrent  (1975)fena] e 8Dwadlea; aavierngefagkied k.iSnke arsFeavarage Reggbt &8 K9, p.
16056, April 9, éV%;§§e height 183 cm) in accordance with the guidelines laid
down in the Tokyo Amendment (1975) of the Declaration of Helsinki
(Federal Register 40, p. 16056, April 9, 1975).

Excluded are subjects with known impairment of hepatic or renal
function, heart failure or disdrders of fluids and electrolytes.
Further exclusion criteria are pregnancy and previous history of
allergic reactions. Chronic symptoms of constipation, diarrhea or
acute symptoms related to the gastrointestinal tract or acute or
chronic sinusitis as well as acute infections of the respiratory
tract at the time of the study are also a ground for exclusion.

An EEC (12 leads) is performed before commencing the
investigation, Laboratory test (in blood: red blood cell count,
hemoglobin, white blood cell count, erythrocyte sedimentation
rate, platelet count, post prandial glucose; in serum: total
protein and electrophoresis, sodium, potassium, creatinine, uric W/
acid, SGOT, SGPT, y-GT, LDH, alkaline phosphatase, cholesterol,
bilirubin, a-amylase; in urine: pH, protein, glucose, sediment)
are done before and at the end of the study.

Each subject receives two administrations comprising:
1. 0.6 mg free SMS administered nasally in spray form employing
the composition of example 1A; and
2. 0.6 mg free SMS administered nasally in spray form employing
" the composition of example 2.
Administration is effected in randomized cross-over sequence. The
interval between administrations is at least three days. The drug



Excl uded are subjects with known inpairnment of hepatic or renal function,
heart failure or disorders of fluids and electrolytes. Further exclusion
criteria arée pregnancy and previous history of allergic reactions Chronic
synptons of constipation, diarrhea or aepde synptons related to the
gast*@lntestlnal tract or acute or chronic sinusitis as well as acute
infections of the respiratory tract at the tinme of the study are also a
ground for exclusion. An EEC (12 | eads) is perforned before conmencing the
i nvestigation. Laboratory test (in blood: red blood cell count, henogl obin,
white blood cell count, erythrocyte sedinentation rate, platelet count,
post prandial glucose; in serum total protein and el ectrophoresis, sodium
potassium creatinine, uric acid, SGOI, SGPT, y-GI, LOH, alkaline

phosphat ase, chol esterol, bilirubin, [err]-anylase; in urine: pH protein,

gl ucose, sedi rent rvsnd&n%hg%% Sag%al at D kb wPbhl cEogin-

subject receives adnlnls ratlo n%
adm ni st er ed nasaomgmnmngpeasmgsﬁm'@ﬁbl%Wﬂ@t t‘ﬁe"&f—r‘fﬂ%’éﬁdt | Bnadﬁ‘f‘"é%ﬁpl e 1A
and 2. 0.6 mg frege %aﬁ%dy%%eﬁxenaé@d i e ﬁW%‘ﬁtfﬁm&WPhﬁm et he

" CHIG aels bhrs e e B R o

cross-over seque
days. The dr.ug cTea’Mad by bowbry tie tbose ndunimy aad tafitea ddmghistrabikt ast

w t hout caffein- v i

admi ni ster the négg §B€A"ng9ﬁﬁpﬁ%%§ %E‘?ﬁbﬁﬁﬁkkﬁ? H}gélfﬂ{jlcfgﬁ |dnto t he
right nostril. Beécamdsinmtr denﬁséﬂoafdnpﬁlvgttﬁatqroﬁmﬁe ﬁ@)sad“lel greunk, gvery
hour in order to maintain a satisfactory urinary output.

o/
Blood samples are taken immediately before SMS application, 5',
10, 15*,-20', 30', 40', 50', 60', 75', 90', 2 h, 2.5 h, 3 h, 4
h, 5h, 6 h, and 8 h after drug administration. They are drawn
through a cétheter introduced in the cubital vein at the begin-
ning of the study and are put on ice in empty tubes, centrifuged
about 15 - 30 minutes later at 4°C and the serum is deep-frozen
at -20°C until analysed.

Urine samples are collected before drug's administration and then

between 0 h - 2h, 2h -4h,4h-6h, and 6 h - 8 h. The total

volume of each urine sample is measured, and about 5 ml of the
W : urine are deep-frozen at -20°C until analysed.

Blood pressure and heart rate are monitored immedfately before,
l1h,2h,3h,4h,5h, 6 h, and 8 h after drug application.

SMS 201-995 concentrations in serum and urine are analysed using
radioimmunoassay technique providing a limit of detection of 0.2
ng/ml,



cl eaned by blowi ng the nose. During and after adm nistration of the

subst ance the subjects refrain fromtaking breath for 10 seconds. At | east
100 M of water or fruit tea are drunk every hour in order to maintain’a |
sat-i sfactory urinary output. Blood sanpbgs are taken i medi ately before SM5
application, 5, 10", 15, 20", 30', 40', 50', 60', 75, 90', 2 h, 2.5 h, \3~
~h, 4 h, 5h, 6 h and 8 h after drug adm nistration. They are drawn through
a catheter introduced in the cubital vein at the begin- ning of the study
and are put on ice in enpty tubes, centrifuged about 15 - 30 minutes |ater
at [err] and the serumis deep-frozen at [err] until analysed. Uine
sanples are collected before drug's adm nistration and then between 0 h - 2
h, 2h- 4h, 4h- 6h, and 6 h - 8 h. The total volune of each urine
sanple is neasured, and about 5 ml of the urine are deep-frozen at [err]
until anal ysed. é§u od pressure and heart rate are nonitored i mredi ately
before, 1 h, 2+ , 4 h, 5h, 6 h, and 8 h after drug application. SM
201- 995 concentrations in serumand urine are anal ysed using .
radi oi munoassay technique providing a.linmt of detection of 0.2 ng/m.
-25- RESULTS The conpositions as admnistered are well tolerated, with
side- effects (HEPPRASITEIANG 2R WRdniy@srd I earel) selnatedecdtliedden 4 out
of 12 subj ects effeyts (ngpderondlity ahltheaabdomen/ sdtitghitdon) erecodidd) iad y and
with a mexi mum durapi 0 3hseze JOBHTS, BPBURA R LT tal&/ShosigRec g, ser um

sity only and with a maximum duration of 2 hours,

Bioavailability levels based on serum level concentration and ~/

cumu1ative urinary excretion indicate that therapeutic SMS serum

levels are achieved employing both compositions and that treat-

ment via nasal administration of either composition is suitable
‘ for long term clinic application.



»cumul ative urinary excretion indicate that therapeutic SVM5 serum | evels are
achi eved enpl oyi ng both conpositions and that treat- nment via nasal
adni ni stration of either conposition is spitable for long termclinic

happIJ,catlon -26- EXAMPLE 3: Nasal liquid spray This is nade up
anabgously to that described in Exanple 1 and contains:- ng/ni 1. SMS ac
11.55 * +5% excess 0. 55 2. G ucose
50 3. HCl 0. 1N to pH ' 4.2 4. Benzal koni um
chl ori de 0.11 ng 5. [err] (injection grade) to an

end vol ume ofgyh MBLE = 11yxaWafir 8RS SMdi@ §hr&f the solution is filled
under [err] gé?ﬂEnTrfr g n# grass sbens T-Titted wth a nasal spray

‘device. This _gives free SNE ctuation. EXAMPLE 4: SMS nasal
| yophi lii sat ‘r?sérst deIeyd‘pPhlaI" 3198”? getp Eb?ﬁgﬁleF%r}ﬁ% hriprama by It he

follow ng: - nmd Wtains:- ng (4B) SMsac 0.316
) 0.315 [err] Lactose ' 2.0 1.0
HPMC ( Phar macoa [err] 606, 3.0 Regi st eredg/mude Mark) HPMC
(Met hocel E5)1.  SMS ac 1.5 11.85 *
_ +5% excess 0.55

2. Glucose o 50

3. HCT O0.IN to pH 4.2

4, Benzalkonium chloride . 0,11 mg

A 5. H20 (injection grade) to an end volume of 1 ml
e % =11 mg free SHS |

2.5 ml of the solution is filled under CO2 gas into a 3.5 ml
~glass dispenser fitted with a nasal spray device. This gives
1 mg free SMS per actuation.

EXAMPLE 4: SMS _nasal_lyophilisate_insert

A lyophilisate insert (plug) is made comprising the following:-

mg (4A) mg (4B)
SMSac | 0.316 ') 0.315")
Lactose 2.0 1.0
HPMC (Phar:ma.c:oat® 606, 3.0 -
- ' Registered Trade Mark) _
HPMC (Methocel ES5) 1.5
PEA® (MW 4000) Registered 1.5

Trade Mark)

1) Equivalent to 0.25 mg free peptide



PEG err] (MW 4000) Registered 1.5 Trade Mark) 1)

Equi valent to 0.25 ng free peptlde -237'Preparat|on of nasal-insert from
hydr oxypr opyl net hyl cellul ose 30 g of pure water are heated to [err] 1.5 g.
of HPMC (in the case of exanple 4A and 0.75 g HPMC plus 0.75 g PEG 4000 in-
the case of exanple 4B) are added. The suspension is cooled to room A _

tenper at ur @ reiythalt ibrofo f ard e {Mﬂeﬁmm(mdtmygmgxMeengml e 4A and

0.5 g of | aciy e‘ 77 tHe Tdase of - exanple 4B)"are 15 g of pure
wat er are d§§§ ssolve the SM5. The [|iquids are n1xed and wat er added-

to 50 m . pit t Oyefof C§ O S etted
in 0.1 m I‘Jg‘.'tesgsl ntc#'&rép ss%%n@%g‘%g&gpaggl g]fn ?ﬂ'gn‘g +$ Hpﬁ¢ }p')loate I'S
cool ed to [tdver Jcaser of rexannle Hoh andphiT5 sa- H?M%npkﬂ&r s7509 ﬁﬁﬁhéﬂﬁg at
[err] and qggt I eSad@r errWE a4B iﬁéri?&é&‘ th ecééfpé’ﬁs?gﬁ”ﬁ’%e 4A and

starts for ours at d con i nue ours at err] in the

case of exdffledso ’HRﬂr?ﬁﬂRQ%ﬂﬁ“T?opﬁP |Ea9eﬂ b]%@k%sﬁrézo fB88h) ai sing
the termera(htnreuzﬂeq ddwe |lyPRIRAmpEPe C4A tond OD[5 t NPEr PasitGsecain- thel |y

o unger) 1 Rsmad SxAmE T AT e nAler cur157d aBuFS WAERFORTEhe end.
Each bIocku&adﬁtnzﬂxxﬂotwenﬁhe SMS. The 11qu1ds are mixed and water
added to 50 ml. The solution is filtered through 0.2 micron
holes, and pipetted in 0.1 ml lots into depressions (5"W)
in an aluminium plate.
| | v
The plate is cooled to -35°C for 4 hours, then lyophilisa-
tion starts for 40 hours at -10°C and continues for 24
hours at + 15°C (in the case of example 4A and starts for
66 hours at -10°C and continues for 24 hours at + 10°C in
the case of example 4B).

The resultant lyophilisated blocks are, after raising the
temperature in the lyophilisater to room temperature, care-
fully removed from the plate and inserted into a 1 ml
syringe (fitted with a plunger) the needle end of which has

been cut off about 3 mm from the end. Each block weighs
about 5 mgqg.

The resultant insert is stable and easily disolvable in
water, It is a uniform lyophilisate sized about 5 mm in
diameter and about 6 to 7 mm in length. Under the electron
microscopy it appears as a laminar ordered sheet system with
long parallel pore channels of diameter about 5 to 10
microns. The edge of the lyophilisate is a layer of about

50 microns having a fine, foam-like, porous structure.



‘“The resultant insert is stable and easily disolvable in water. It is a
uni form | yophilisate sized about 5 nmin dianeter and about 6 to 7 nmin

.l ength. Under the el ectron m croscopy itggppears as a |lam nar ordered sheet
systemwi th long parallel pore channels of dianeter about 5 to 10 m crons.
The~edge of the |yophilisate is a |layer of about 50 microns having a fine,
foam|i ke, porous structure. -28- EXAMPLE 5: SMS nasal powder A powder
(particle size 38-68 [err] (sieved)) is nmade up containing per 20 ng 0.3 ny
SM5 ac (= 0.25 ng.free SM5) and 19.7 ng mcrocrystalline cellul ose (AVI CEL

PH 101 = 5 - t = | 5B). Thi i filled int
Eapsul;l&gj?g%ﬂﬁk§5—$£agéﬂksﬁagainégﬁgégg?bg an)insu;?lgfpr! s OI? t

i oavai | abi e 0 n . i ed.nasa 0
or oupe of 4 A nERdieR Tt tRTECX] E0TBPBY LT EBRETITHE BB p oo 'Y
parﬁreters]ob@&thdengpnak 20 mg Ot 3nmg 5MAU€¢(0=-0625rm9(ﬁg§§j§M5é h; 0
n err a . : .
0.25 13.1an%xg%ﬁ?2hgeﬁftr3?g%§@a1]1"9 §F2%35°s§§?§8¥§§§ﬁgﬁﬁhEL* 55. 75
0.25  77.8B=Ek%ABPLesBA) 9y bactose (= §xagple §8)3,This is filled

into a capsule which is nasally administered by an

insufflator.

Compositions were administered nasally to groups of 4
rhesus monkeys at a dose of 0.5 mg SMS. Pharmacokinetic
parameters obtained:

Cpmax 't max AUC (0 - 6 hr)
(ng/m1) hr ng m~! hr
Example 4A 23,60 0.25 37.25
Example 18 2.60 0.25 13.16
Example 4B 9.54 0.25 24.80
Example 54 55.75 0.25 77.83

Example 5B 19,96 . 0.25 32,14



-29- EXAMPLE 6: Nasal | yophilisate inserts Lyophilisate inserts A and B

were made in anal ogous manner to Exanpl e28-cont ai ni ng: - ng (6A)- . ng
(6B) SMs ac ' 1.20 1.20 + 5% excess’

0. 06 ' 0. 06 Lactose 1.0 2.0 -
HPMC ( Met hocel E5) 1.5 3.0 PEG 4000 - N i

1.5 [err] (injection grade) up to the end volunme of 1 m. The |Iyophilisates
(length 5 nnLEgAEEEEEEAS te locally and systemically well tolerated.
EXAMPLE 7: rsEgggiﬁEKBRﬁéié§£§§ndﬂﬁﬁﬁ£&aprepared cont ai ning: -
ng (7A) S . 1.32 1.32
+ 5% excess Lyopm;ﬁz?}:e nggﬁ A and B were, m@dey ig analasqus mannan u-

| ose (Avicel P Egample 418p6taining:- -- particle size 38-68

m crons) HPMC (Met hocel E5) -- - 18. 61 particle size
38-68 m crons Tot al 20 These |

20
powders were prepared in a charge for 88od6A300 unit desd$By nixing the
SM5 and aboutsggsieaguarter of the pol ymen., 2ghe mxture ifs 2q

+ 5% excess 0.06 : 0.06

Lactose 1.0 2,0

HPMC (Methocel ES5) 1.5 3.0

PEG 4000 1.5 -

HZQ (injection grade) up to the end volume of -1 ml. g)

The lyophilisateé (length 5 mm, diameter 5 mm) were locally
and systemically well tolerated.

Nasal powders A énd.B'were prepared cohtainingﬁ-

mg (7A) mg (78)
SMS ac 1.32 - 1.32
+ 5% excess 0.07 0.07
Microcrystalline cellu-
Tose ‘(Avicel PH 101 - 18,61 -- :
particle size 38-68 N\
microns)
HPMC (Methocel E5) -- 18,61
particle size 38-68
microns :
Total ' 20 - 20

These powders were prepared in a charge for about 300 unit doses
by miking the:SMS and-about one quarter of the polymer, The mixture is
sieved. The remainder of the polymer is then added and the mass is mixed
thoroughly, |



"sieved. The remai nder of the polyner is then added and the mass is mixed

t hor oughl y. «-30- |If desired the SM5 may be di ssolved in an agueous
.alcoholic solution and this is mxed w #B0the pol yner. The resultant
suspension or solution is freeze-or spray-dried to give a powder. The final
powser has a particle dianeter from about 20 to about 250 m crons. These
powders are filled into a capsule which can be nasally adm nistered by an

[ fflat d ma St nl d
system ¢ ?Blefﬁaﬁé§§§éﬁgﬁga 3! pay Bﬁeaﬁggng§dm3er§"”EF9§$§FLRAF§ﬁ$H e
STUDI ES for eX@nptdencandqthisnds; pixed wathok Haﬁ°5¥@ﬁreaihﬁedeéuﬂténtlz

heal thy vol unsgepengibohxo®) soPut4ohExs7¥réerel6¢ 3pFal- 8F1§d”%be§1ve a
respectively, g*erage age 26 and 27 years, average wei ght 69 kg,.average

hei ght 175 8 cm in accordance with the guidelines laid dowm in the
Tokyo Amendment (1975)'of t he Decl aration of Hel sinki (Federal Register 40,

epatic or reiat THRE]RRWEKE HRET 2 bErYEIECkTathEpe PSR, hPRELLAR b0

el ectrol ytes. abouthab0emicnensn criteria are pregnancy and previous history
of allergic reactions. Chronic synptoms of constipation, diarrhea or acute

symptons related to the gastrointestinal tract or acute or chronic
sinusitis as WAese powders are filled into a capsule which can be

nasally administered by an insufflator. 4 actuations admini-
ster 1 mg SMS in 18 mg powder,
Local and systemic tolerability were good for the nasal

-/ _ powders,

BIOAVAILABILITY STUDIES for examples 6 and 7

The investigation has been carried out on 12 healthy volunteers

3 (Ex.6), 0or 4 (Ex.7) females,and 9 or 8 males respectively,average
age 26 and 27 years, average weight 69 kg, average height
175 and 178 cm) in accordance with the guidelines laid

down in the Tokyo Amendment (1975) of the Declaration of
Helsinki (Federal Register 40, p. 16056, April 9, 1975).

Excluded are subjects with known impairment of hepatic or
renal function, heart failure or disorders of fluids and

Y electrolytes. Further exclusion criteria are pregnancy and
previous history of allergic reactions. Chronic symptoms of

~constipation, diarrhea or acute symptoms related to the

gastrointestinal tract or acute or chronic sinusitis as well
as acute infections of the respiratory tract at the time of
the study are also a ground for exclusion,



as acute infections of the respiratory tract at the tine of the study are
al so a ground for exclusion. - 31 - An EEC (12 leads) is perforned.
bef ore conmencing the investi- gation. Laboratory test (in blood: red blood -
cell count, henogl obin, white blood cel-l3icount, erythrocyte sedi nenta- ti‘Gp
rate, platelet count, post prandial glucose; in serum total protein and >

el ectrophoresis, sodium potassium creatinine, uric acid, SGOT, SGPT,
gama- GI, LDH, al kali ne phosphatase, cholesterol, bilirubin, [err]-anylase:

in urine: pH&gE g (ggtqluggﬁvégsﬁg¥¥%g%%da5§fgggecgﬁﬁgﬁg1Rgdtﬁé ﬁﬁﬁifpg Of

the study. E admni strat
free SVB adnmmmsmene&aaoratnagamesnsénm brlogd: . madablpgﬂueelbnpo@wtng the

conposi tion gf éﬁ%@“%s QhQQe7ﬁlo%%p%%ﬁﬁv%bﬁn‘angrﬁ?P;oEEtErﬁ@dfﬁ@%ta-

adm ni stered asal’ insert or a nasal powdér e e_conposition
of exanpl e 631@m T8 tieas pdéttied @ity condti,niPostaPirandid 1o HEPEES | W1 r BTV zed

gross ?ﬁerds%%%%ﬁc%roIQQn'%h@r%4ch$bW%%$e§d§‘nb%Hﬁﬂhl068th§sﬁﬁmleaSttthree

ays e drug is given in.the norni ea ou

caf f ei n- cont &rgrtd NiB%er ¥FE. afﬂé'néggﬂ'lﬁgggvsgﬁgpé gé Eﬁgte?ﬁ% rhﬂ% t he

ri lght nostrilp h\lwstpfhata\%gaplalhloqatsméroqur btihé rodgal, adarmynateatmnuofrlxé he

gel atine capsyl es ers) these ut, i nt n: su r as
pﬁorpg 2180, PFSS&Puég%lpﬁg&p gr@ oh8! Be?Brtand it ?ﬁ@

usual |l y used
end of the study.

Each subject receives two administrations comprising:

1. 1 mg free SMS administered as a nasal insert or a
nasal powder employing the composition of examples 6
or 7A respectively, and

2. 1 mg free SMS administered as a nasal insert or a
nasal powder employing the composition of example 6B
or 7B respectively.

Administration is effected in randomized cross-over sequence.

The interval between administrations is at least three days.

The drug is given in the morning after a light breakfast

without caffein-containing beverages.

The nasal inserts were administered into the right nostril -\J
with an applicator. For the nasal administration of the
gelatine capsules (powders) these are put into an in-
sufflator as usually used for antiasthmatic drugs (Insufla-
tor Ir:talR nasal, Registered Trade Mark, Fisons).'Four'puffs are
administered alternatively into the right and left nostril starting with

insufflation into the right nostril, After each puff the sub-
ject inhales the administered powder, Before administration

the nostrils were cleaned by one of the investigators the
subject being in the sitting position,



“Rtor Intal nasal Registered Trade Mark, Fisons). Four puffs are
adm ni stered alternatively into the right and left nostril starting with
dnsufflation into the right nostril. Aft«g2.each puff the sub- ject inhales
t he- adm ni st ered powder. Before adm nistration the nostrils were cleaned
by -ssre of the investigators the subject being in the sitting position.
-32- Bl ood sanples are taken imredi ately before SMS application, 5, 10",
15', 20', 30', 40, 50', 60', 75, 90, 2 h, 2.5 h,.3 h, 4h, 5h, 6 h, 8
h, 10 and 11*h, after drug admini- stration. They are drawn through a

cat het er 'i nt r 8J9®sld siamplies cuts ttalkeneiimmed itate Tye diefroney SHS tapep Isiaadyi emyd
are put on iceg:«inigmptygiubeg cejpri faged gpouts s -7530 (r?'dmut GZSJJ aterg gf
[err] and the serumi’s deep-frozen at [err] until &nalysed. Bl ood pressur’e

and heart raté &re 4ndni tofed & Mwed dtellP Fdrdd M, Rftem drig, adpinis h, 6
h. and 8 h af iseiradilh ,2MNeyC aAlved i raWr thoudftP £ YW ter [aerdducl! UM

(powders) resp, pla (4 nserts re anal.ysed usi r adi oi noassa
t echni ques pr gyiedicﬁ@%alli fi&? 'bfgtdgth&ﬁﬂecﬂ"? ngying 2’{1%6'.31 %Fd#ma"da are put
Bi oavai | abi | i ton lieeelin leapay crubesr,uroeratrd fugesds abdutydl5 corgendimaitesn and
cunul ative uri{ngr cratd | ndi_cat t therapeutld vgl s are
achi-eved enpl g&ﬁﬁé‘ gl)%l 4?(§Im%r}'pdosr£?'ﬁ gﬁ?"&ﬂﬁst f%eq%zﬁéh?\ei'ﬁ]@é‘{"etﬁ
admi ni strat i odnagfl ysietdher conposition is suitable for long termclinic
appl i ca-
Blood pressure and heart rate are monitored immediately
N before, 1 h, 2 h, 3 h, 4 h, 5 h, 6 h, and 8 h after drug
- application,

SMS 201-995 concentrations in serum (powders) resp. plasma
(inserts) are analysed using radioimmunoassay technigues
providing a 1imit of detection of 0.2 - 0.1 ng/ml.

Bioavailability levels based on serum -8nd plasma level
concentration and cumulative urinary excretion indicate that
therapeutic SMS serum levels are achieved employing all com-
positions and that treatment via nasal administration of
either composition is suitable for long term clinic applica-

tion.
o
Pharmacokinetic parameters
SMS nasal (dose = 1.0 mg)
median values
Example - 6A 6B 7A 7B
Tmax (min) 35.0 20.0 15.0 30.0
Cp (Tmax) (ng/ml) 1.4 2.5  26.1 3.2

AUC (0'-720")
(ng*min/m1) 227,0  334,0 2066.0  560.0



tion. Pharmacokinetic paraneters SMS nasal (dose = 1.0 ng) nedi an val ues

Exanpl e 6A 6B 7A 7B Tmax (mn) - 35.0
20.0 15.0 30.0 Cp (Trmax) (nglma. 1.4 2.5 26.1 .
3.2 AUC (0'-720") (ng*mn/m) 227.0 334.0 2066. 0 560. 0 iz

CLAIMS 1. A nasal pharmaceutical conposition conprising octreotide. 2. AAZ
conposition according to claim1l adapted to contain fromO0.1 to 3 ng
octreoti de per dose. E ﬁ onposition according to claim1l adapted to :
contain fromO.1 to E_Aﬁ_§ﬁtreotide per dose. 4. A conposition according to
claim1l adapted to contain from0.6 to 1 ng per dose. 5. A conposition

accordi ng toyan f ' A i f.qrm of ldquid. Q. A..
conposi tion Lécér ﬁ?ga?t BE%?Qgﬁsétﬁ%aﬁhg%f@B%l&q ot ca?ﬂ@&}&g nsgololﬁqﬁr&fh'/d.e ‘A
conposition according to any one of clains 1 to 4 in the formof a nasal

I nsert. 8. AgcCO | ondi : : cl a4 1. tshe form
of a powder. 29. ngeéigprgggﬁlsgn a%@?%ﬁéﬁﬁ%oﬁ?ﬁm% a?oa tgijdnitt%g%gar a|'ﬂc}1 es
coated with &rpmy@slotoodt Mgopicdreotide per dose.

3. A composition according to claim 1'adapted to contain
from 0.1 to 1 mg octreotide per dose,

4, A composition according to claim 1 adapted to contain
from 0.6 to 1 mg per dose,

5. A composition according to any one of claims 1 to 4
in the form of a liquid,

6. A composition according to claim 5 in the form of an
agueous solution.

7. A composition according to any one of claims 1 to 4
in the form of a nasal insert.

8. A composition according to any one of clafms 1 to 4
in the form of a powder.

9. A composition according to claim 8 containing particles
coated with a layer of octreotide, '

10. A composition according to claim 8 or 9 wherein the
powder comprises particles containing hydroxypropylmethyl
cellulose,

11. A composition according to claim 8 or 9 wherein the
powder comprises particles containing lactose.

UL
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~10. A conposition according to claim8 or 9 wherein the powder conprises
particles containing hydroxypropyl nethyl cellulose. 11. A conposition
;according to claim8 or 9 wherein the powddr- conprises particles containing
| actose. -34- 12. A conposition according to claim8 or 9 wherein the
powser conprises particles containing mcrocrystalline cellulose. 13. A
conposi tion according to any one of clains 8 to 13 conprising from0.2 to

1.6 ng octreotide per powder... 14. A ¢cQ sitign according to.claim8
conprising 0.2 ](r%g' %ctcroing'toirggé"ﬁgr aE&%é‘BSﬁBEE?iB'P‘ ?:'6n%d§]°c'ie%rf' db&or di ng
to clai m8 compomsieny comp rigescpredi cdles peontdi mijn pomblerocriy taA ldoveposi ti on
according to clgiifydoseQmprising 0.8 ng octreotide per 20 ng powder. 17. A

conposition according to claim8 conprising 1.6 ng octreotide per 20 ng
powder. 18. A conposition according to any one of clainms 8 to 17 wherein

the weight rating,oh eempeetitdent @cBaFHifGCE0OAnPOYREIof S1aims 8 o' 130 -
100.. 19. A conpositi.on ac%ordl g,.to aﬂy precee |ng claimin unit 8osage
form 20. A coffBRriFdAdalE8PdPng £8 LiGiMF10CEReGt WRHRA% 2D Mg A

conposi tion acpowdemg to any preceeding claimin a

14, A composition according to claim 8. comprising 0.2 mg
| octreotide per 20 mg powder, '

. 15, A composition according to claim 8 comprising 0.4 mg
-/ octreotide per 20 mg powder.

16. A composition according to claim 8 -comprising 0.8 mg
octreotide per 20 mg powder.

17. A composition according to claim 8 comprising 1.6 mg
octreotide per 20 mg powder.

18, A composition according to any one of claims 8 to 17
wherein the weight ratio of octreotide to particles of

powder is 1 : 10 - 100.

L 19. A composition according to any preceeding claim in
unit dosage form,

20. A composition according to claim 19 in a capsule.

21, A composition according to any preceeding claim in a
nasal applicator, '

22. A composition according to claim 21 in an aerosol device.

23, A composition according to claim 22 wherein the aerosol
device contains a liquid propellant.

R
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nasal applicator. 22. A conposition according to claim?21 in an aerosol
device. 23. A conposition according to claim22 wherein the aerosol device
contains a liquid propellant. - 35 -.235 A nasal octreotide conjposition
substantially as herein- before described with reference to any one of tHe_
exanpl es. 25. Use of octreotide in the manufacture of a nasal pharna- e
ceutical -conposition as clainmed in any one of clains 1 to 24.

24, A nasal octreotide composition substantially as herein-
before described with reference to any one of the examples.

25, Use of octreotide in the manufacture of -3 nasal pharﬁa-
ceutical-composition as claimed in any one of claims 1 to 24,
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