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especially in the case of delayed-release formulations,

it is of interest to insert the formulation into a
20 suitable site.

Apart from the improvements in the local
efficacy, the local treatment with respect to a general
treatment above all allows the doses and the secondary
effects, especially linked to the AP, to be decreased

25 in the sites of the body where its presence is either
useless or harmful.

The local administration of a medicament thus
allows the therapeutic index of the product to be
improved while decreasing, if need bé, its general

30 toxicity and the risk of systemic effects.

The cutaneous, ocular, naso-sinusal, pulmonary
or even gastric or rectal topical forms were the first
non;barenteral forms to use local administration. When
the depot site of the formulation is accessible with

35 relative difficulty or necessitates an invasive form
and when the treatment must be repeated, or even more,
chronic, even if the advantage of targeting is known,
in practice its use comes up against the difficulty or
even the discomfort of a repeated therapeutic action.



A

-2- "~ On the other hand, the advantages of the use of a
sustai ned-rel ease or delayed-release formulation which allows, in a
single adm nistration, the sick person to be given his/her nedi canent
for several days, 5 several weeks or several months, is known.

Thi s del ayed-rel ease fo L Opr C l.i ance when t he er vance_ of
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ed-rél eased corticoids are thus

peri-articular injections, f dela
envi saged. 30 %%ﬂ%e#%n%ﬁﬂo%s%ch%F}QgsBp?dm?ﬁhSﬁFéoare candi dat es of
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i ntra-tunoral | \d€layedboekegppPform thus avoids having to repeat the
administrations or, even more, surgery. In this way, it
20 is possible to hope for gsignificant local
concentrations of medicament over a prolonged period
without significant systemic doses, thus with fewer
secondary effects. This solution is more particularly
useful for products which are rapidly metabolized or
25 have a short half-life when they are administered by
the systemic route.

Inside the body, targeted and prolonged
treatments such as intra- or peri-articular injections
of delayed-released corticoids are thus envisaged.

30 Cancers and especially solid tumours are candidates of
choice for these local forms which allow the total
injected doses of cytotoxic or antineoplastic compound
to be decreased, whilst increasing the concentration in
thé tumour zone to be treated. This is thus capable of

35 avoiding the serious secondary effects of this type of
treatment. )

Matrix Pharmaceutical - proposes a delayed-
release preparation based on collagen which will be
able to be injected intra-tumorally (IntraDose CDDP-



- 3- Cisplatin). This fornmulation is adm nistered in cancers or

cut aneous lesions with the aid of a 3 cc syringe and possi bly a biopsy
needl e for the | ess accessible zones. I.Ln a viscous |iquid volune which
can reach 2 ml, it is 5 thus limted td ~the initially relatively
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i njection 30 vehicle. has left. This technique uses translum nal

per cut aneous anfﬁcﬁﬁ?aéfy catheters to introduce the fluid into the
vessel . The Theal Glisedefl ddloayed-(Glidaforddr nsfars alts® part
envi saged i, ce LD y ~Cavd. bl ing, i e~35 ﬁ’%ﬁﬁ’i . I {.es t he
body. 1% &é%%gl%%%sgr ?\esr;/dsl'?'zantfi( .za?é?(g gﬁf Fgg' ble gr%]d'%es flgv%ﬁgét
ocul ar insert WAPEW Fontsinigs Mpeanvalicwseand whashr &y, e ceX@BRpei si ng

an ethylene/vi ngt ag8ldéfred at the time of surgery on a cerebral
tumour (glioblastoma) .

In the present state of medical technology,
20 these targeted treatments inside the body are more
often 1linked to serious surgical operations. They
benefit from the prolonged effect of the formulation
but cannot be easily repeated.
Chemo-embolization operations are also carried
25 out which consist in injecting, into vessels,
suspensions (microspheres), gels or glues with their
gsolvent, which will be able to obstruct a nutrient
vascular tract and liberate an AP in a tumour. The
occlusion is obtained by deposition after the injection
30 vehicle has left. This technique uses transluminal
percutaneous angioplasty catheters to introduce the
fluid into the vessel.
The local use of delayed-release forms is also
envisaged in certain body cavities and in wore
35 accessible sites of the body.
The ®Ocusert sgystem (Alza) is a flexible and
oval ocular insert which forms a delayed-release
reservoir device comprising an ethylene/vinyl acetate
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pi | ocar pi ne. This device is placed in the conjunctival sac
and liberates its product according to a zero-order 5 profile. The
del ayed-rel ease formall ows the dose ‘nécéssary for the sane effect on

e 300U a copo PERS kA MPTAREH ShANLELEAnt] V-edhoo g Apeut

ef fi cacy of pil%%g?p ne in the treatnen aucona 1S 0 10
times better owPhyocedrphBeuse of a 10 del ayed-rel ease form conpared with

| ocal drops. Tﬁﬁﬁ”d@ylégﬁf@tpﬁgceai%ﬂﬁ1é§g Wﬁgﬁ%qayﬂﬁﬁﬁssac

are incorporated hy reference describes an intra- vagina

del ayed- r el ease®P8r mh¥RRTARIL DI 1&5 | RECFEAE acCERAIRP a te | AcorRr Rt AEdeFer
and which lisbergtesidel5 ThHed geneped-eeleawer alfoMmekallows the ddsethis

case, the |ocal del ayed-rel ease admJy stration qn the vagin

nucous menbr ane"aF§352LY" o Pamsﬁge a@@ﬂﬁﬂiﬁﬁ%gFg tHe éh? l%Fr%%ﬂ% aF

ef f ect (conprassptreond be beciseaatedidi(ficantly . THEherethernipeevice
descri bed by Bu I.ie . ;pat i;anah, Paten rég&!i t] WO
89/ 03232 \/\h%gféiv%%&rzl%eﬁgfspérl%k?% 39%0%& gélebf;: r etter ence‘?faaéff%hv\gga I\P? he

i ntroduction intaud bbdyrxaitt ytomegd nhefEfr owiry ayel- rtdlecasigef oPh nade

of a substance 4biahelisreSeaBBOEbimPEBRAPL2RLCRYIMERRIBEGAN! a1 NI NG an AP
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BARD, for éXanp el op ormul ati on (Transurethral delivery
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allows, according to the AP, a general effect
(contraception) to be obtained.

20 The medical device described by Bukh Meditee
(International Patent Application PCT No. WO 89/03232
whose contents are incorporated by reference) allows
the introduction into a body cavity of a matrix
delayed-release form made of a substance which is

25 poorly penetrable by water and containing an AP

The delayed-release form combined with the
device thus delivers the AP at the local level and
during the period of the insertion of the said device.
It describes, for example, a catheter for the urethra

30 opening into the bladder combined with an antibiotic
delayed-release form capable of preventing infections
of the urinary tracts.

For large-volume liquid forms, certain existing
processes of local injection dould be used. Starting

35 from intraurethral techniques, C.R. BARD, for example,
has developed a formulation (Transurethral delivery
Kit) which is a sgyringe containing a solution of
collagen in glutaraldehyde which can be easily injected
submucosally in volumes of 2.5 to 7.5 ml which form



- 5- I npl ants wi thout active principle in the context of pl astic

surgery agai nst incontinence. The devel opnent of
i ntralum nal vascul ar systens has |led to the production of catheters
allowing 5 an AP to be liberated IocaIIy at their end. Contrary to t he

cat heter which %g EHEEV @PE T 4?&%%‘ P@ngkﬂigba}?otﬁﬁgakontext of

adm ni stration e obtalned wt on or
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| ayer contalnlng an active princi 25 sone |nes w th a del ayed-rel ease
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effect. Two essBRFFEPATY ﬁ&wﬁﬂ nBbsedlsthPagassiaj solpgance
suitability pebbléa. released nedlcanent for the speC|f|c process of
"coating". The second |§ th atiqn . af the total 1 bx the sgace
and the surface offeredBy t qg{ nFo ions, a Rﬁéi je

exanpl e, certacan sbadi ebtainedeninonthée wagmifwtahcethé Ia¢dl bfeaanent

to avoi d Cc se ef cording. to these
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coagul ati on. prolonged much with these immediate liquid forms.

20 A part of the device can sometimes be left
locally and thus be associated with a delayed-release
form. This is the case of the "stents" used, for
example, in angioplasty to avoid restenosis, which can
be covered by a layer containing an active principle,

25 sometimes with a delayed-release effect. Two essential
problems are then posed, the first is the suitability
of the released medicament for the specific process of
"coating". The second is the limitation of the total
dose by the space and the surface offered by the stent.

30 With heparin, for example, certain studies
mention the significance of local treatment to avoid
the systemic secondary effects. According to these
.studies, heparin inhibits the proliferation of smooth
muscle cells after endothelial damage. Its systemic

35 administration, in adjacent subcutaneous or local
delayed-release form external to the vessel, always
leads to a decrease in the neocintimal proliferation but
the local form is the only one not to involve systemic
perturbations of coagulation.



- 6- It would even be possible to cite osnotic punps whi ch
are- used to val i date pr ol onged | ocal adm nistrations with, as
a maj or di sadvantage, their surgi cal iqplantation. For this reason,

they are not 5 presently used in man. B B Al'l these exanpl es indeed

show the interest and g %ﬁl@d\é%g%ia%%s gL %ﬁ’ & i gﬁ%{ﬁ%%;ré gﬁﬂ;gt :

above all if it can be proh;;g . . ese te | ons,
however, all hatBi¥B ced®f n di2efivantagesvakddgse whirgrkangsmst lapaltant
are the lack of sugigaktkrhtYofk thecsol Wd 08 nglpifeds sadvahif@g@SSochat j-on

Wi th a specific device_which renains total 'y or partially inserted over
the period of SUYrgdfalse'TRLIAHA MR cafekt %ﬁfﬂ% EFRRSORy, BRRY| @he sheF 15
the injectald e pokrarrli’husedofint handose of AP Each of these

S0Lutions, i lows onl ¥, O8510% hege, BS4HTed Tdeull W36,  neplEbl 54" o
adni ni stration the 2@vatagdsebroegbti bed astargstedertaremtinmmtni t Aboespect
to the "progiygjsand g?%tggngkbggﬁ ggs...) formulations cal l ed

second generation or cronofecul ar recognition systens or
"site-specific" activathgfe teehniedlt Hokugons at hovevEtoseaddl ukpvas,

even nore 2y t hadrt BenPATAIMvAree AHMSMSSE alvh QBh! @ERNIKBIAS, imporBauever,
are very specif and oneti_nes not very

ic, not s applicable
preci se. are é%%;ig€¥oP%tW@q itoh ¢§ tepriodelop retaipedss
sol ving the prgenalt araﬁ;gftriacﬁmdvgﬂtag%; @beaﬁ_fli@f:aae*aﬁ@{enimircﬁ#!gemarms )
vectori zation i bl e endosGopi ¢ _surgic t echni ques | br oscopy
or rigid en&%é%yc °§ur&a5§llaiﬁ'¥2hrﬁrﬁ?§g:eda( e‘?"lvd?d':sco% Eg?am:lcgofc’g
i nterventi onal releadeolodgythe (edicementorand,nofiimellye the clhimmstsr £ 35
The  non-dissperfed;nsghidn1 c2081undCTindgl ! de cnel QLT &F qps have the
advant age of offering a m ni nal vol'une’'for a quantity of AP
corresponding to a Epeht nefit theeee BrIWHIIRE ard lswd - sailivd @seayel-

several particular cases in a well-defined site of the
body to be treated.
Vectorization by local administration is
20 sometimes described as first generation with respect to
the ‘'"prodrug" and vectof (liposomes...) formulations
called second generation or to macromolecular
recognition systems or "site-specific” activation
called third-generation. These solutions, even mwmore
25 than the present 1local administration techniques,
however, are very specific, not always applicable and
sometimes not very precise.
The aim of the invention 1is to propose a
process solving the present major disadvantages of
30 local administration or vectorization by flexible
endoscopic surgical techniques (fibrescopy) or rigid
endoscopic surgical techniques (endoscopy) and of

interventional radiology (active or non-active
catheter) .
35 The non-dispersed solid and semi-solid

formulations have the advantage of offering a minimal
volume for a quantity of AP corresponding to a
treatment dose. The solid and semi-solid delayed-



-7- rel ease forns can thus allow several days of treatnent in a
volunme of a few mcrolitres. The | ocal adm nistration of a
treatnment all ows the total therapeutic _dose for the sane effect to be

5 decreased significantly. The "conbi nation of a solid or

sem -solid S or d d st

| eads to the pro%%%%?%n%% i % §%Qe%9i%§t%§ﬁgka? @éys J %£%F§£g$oca
deposition at sbﬁcédVtheﬁvQﬁsaofewomlgr itres. The present

devel oprment  of |nag|ng TﬁatT&@aﬂ“&ﬁmlnléﬂfaéhéﬁmgﬁnbC@réé%HHHé“§?l@@§|'ed

to nedicine in t field of intravascular or cavitary 1nstrumentation
and of mini ?I FAERlastieranedety RR8e kP¥ othRe SR8 gRLBECES toPe and
more fine amd nieereagdedvsegni €tanclool s al l owi ng very deep | ocal
intervention in the body, with m._ni_nal aupma an .t.hus of nultiplying
the accessible site%h comblnatloﬁma?%veﬂtlgﬁ £hus I opBeBE” §9Y13
process, a devi del@pedandleaber fivkat aod 9&1aa1dqnhrﬁﬁmmmmﬂmﬁatnmm tious he
m ni aturization f hay, I_cal L es.

The process aln% ? tcp'ﬁ ve%#ﬁon ?hmlg%% %%sa ﬁFﬁt %%Pgég?%ny

i nsertion of anaéepted p¢¢noliqﬂaa1 251emmttazmmdaatn apgsedd bnteswlsol 0§

formulationgn @gime. Precise admnistration site  of the body is
characterized in that it consists in obtalnln% t he | solid or sem-solid
formul ation, in | oadi ngTRRi BresentqdRyedOpsRntnaF ARpdAne WReicahnahe

oper at ed outsi dmaeo h8ehbndyali tdohinmighies taspsdd ﬂ@Vh\%@,:\kﬂrIehel@ai:He
depot site #ge onv ntional tools_of |n&ervent n at this, ﬁvel,

and in insertin SR ATE OF CAVIERTY ari B B Y PR H I h g2
sai d devi ce. of mlnlmalAgcammaa;wa)snﬂgsryebaﬂréedototmherﬂﬁsﬁgmnofBS
- the said,depof 5Lte, |6 HI%E Cffﬁé'balrf‘d""\rnBQea nd %r}’cf&l grgclée tools
conventi onal” hypoderm<c tro - tHesal sem -solid
fornul ation hasallowanghNnrxn&aanntpnaiisnapevgntéoninne¢henhpdmewsahd

devi ce, minimal trauma and thus of multiplying the accessible
sites.
The invention thus proposes a process, a device
20 and a formulation suited to the progress and to the
miniaturization of pharmaceutical and medical
technologies.
The process aimed at by the invention for the
implantation or the insertion of an active principle
25 contained in a solid or semi-scolid formulation in a
precise administration site of the body is
characterized in that it consists in obtaining the
solid or semi-solid formulation, in loading this
formulation into a device which can be operated outside
30 the body, in bringing the said device to the said depot
site inside conventional tools of intervention at this
level, and in inserting or implanting the said
formulation by operating the said device.
According to other features of the invention:
35 - the said depot site is not accessible with a
syringe or a conventional hypodermic trocar,
- the said solid or semi-solid formulation has
a thin and elongated shape once filled into the said
device,



- the said device is thin and el ongated to be able to nove in the said
conventional tools of I nterventi on, - the said solid or
sem -solid fornulation is a 5 del ayed-rel ease formul ati on, -
the said thin and elongated shape gives a “mnimumlength to dianeter
ratro of 10, | v e:Ls t t e . sai
formul ati on exactly fltteaht ié g% 1é t%gﬁ &‘Q&Bh@gﬁéﬁ %2&9
shape and the2 %@ldtodeVDM§ airre thecysamdruc@nventlonal toolsg heokai d
i npl ant ati on takgsepl-ag€ibA, a tissue, in a nucous nenbrane or an

i nternal wall of the body by .t he caV|tary route 15 - the
said inplantation takesthpl g8ed SRligd or sgmisse Lid, formydifsi ferist ahe or
an internalswalaepayéaereleabedfobMulaelMﬁ$cuIar arterial or venous route,

- the said inplantation t e.n sue t unour .or _a
pat hogeni ¢ zone by the 20 ?ur%ﬂc‘g t;h(}lﬁ][ eand ‘e °n9dte£ ShaPS aPdVPRse? ti on
takes place in mibbodym lengthi ty diamatem pagao bY Lhe cavitary route,

- the said insertion taket?gg' ®_d %@YPQQY%S tkfe?c‘“&é!n%;h?n?h t‘?{eqaé'dai)é a

ti ssue by the invasive or surg active
principle is anfGﬁmvlatlonlﬁﬁﬁﬁﬁﬁﬁtéi?tEd to the said shapsai d active

principle ijy a peptide orrfe saR@PtbHApaNAPRAIE L) said devidde spéd

active principle is an anticancer product, - the said
active principl 8sn@rafaiure of 2 or nore active principles.
The invention al so rel ategngo: s33d 1mplantaﬁhdﬁﬂhgﬂkgé t@g@@aeuhjp a
treatnent in whjich an active rlnc |le in_a soljid or en1 O|Ig
fornul ation tigslfsetPed MHFQY ER¢ AF &8 ek the
principle is |ibedategd thethevitarﬁsrautehe surface of

15 - the said implantation takes place 1in a

tissue, in a mucous membrane or an internal wall of the
body by the vascular, arterial or wvenous route,

- the said implantation takes place in a
tissue, in a tumour or a pathogenic zone by the

20 surgical route,

- the said insertion takes place in a body
cavity or in an organ by the cavitary route,

- the said insertion takes place in a body
cavity or in an organ or a tissue by the invasive or

25 surgical route,

- the said active principle is an anti-
inflammatory,

- the said active principle is a peptide or a
peptide analogue,

30 - the said active principle 1is an anticancer
product,

- the said active principle is a mixture of 2
or more active principles.
The invention also relates to:

35 - a method of therapeutic treatment in which an
active principle in a solid or semi-solid formulation
is inserted into a body cavity so that the active
principle is liberated in the fluids at the surface of



-9- the said cavity and should be able to act locally towards the
sites of drainage of the said body fluids, - a nethod of
t herapeutic treatnent in which an active principle in a solid or
sem -solid fornulation 5 is inplanted i it @ & nucous nembrane or an

I nt er nal se toLy. Lis : t b C hat, t he said _active
principle is |i égat% l%né§egkr té%ﬁhﬁgﬁngé Eg_L”%ﬁle tqﬂ ﬁng %ﬂﬁa%h%uld
be able to act FewakpPg shet sikeds ofhdrainaget of thedsaiidapedyl@luids, -
a method of treatnent i ferMdichs t dic t Y PrinchRl enhas a
| ocal and/or systemc act,iaon_e from#ﬁeer%r‘#rﬁcst r%%eoneer_lst?te g‘#’ tﬁ%_gﬁ

i npl ant , Cactive. priRgiRiE ofnt Rer¥pkid | ert semimanlist fmgmulation
]pat ho: ogi es § n whi Chm hgréaéal VEntd | BCI mhe?ua AnSfbt&hOr o _aslenlnﬁekhdl
ormul ation is introduced, i.nto a cavity o the tface qr intp.the nucous
menbr ane whi ch 85GEF5OFY, tissue o thd Bod¥t ﬁBHP‘o E‘@ﬁer&ﬁeﬁ?%dt?ﬁﬁf'ﬁ%nt
i n which t hpriacdpldet i e pAibechpnkd isnd escibdeteidd,with the natural
nmet hod of thera | a t. of. _cqn- 2 | 1. asgul ar npus or
arterial treat rrg%péalgngga ts\%:&clﬁotbﬁe%a%c 9 \(/l"eo gi{?élengllf]%cfée)fll% %ﬁekél‘g“f“l‘%go?ﬂe
senm -solid sotesl afi draiiyagetr oduced into, or around, the vascul ar

wal | by intyplum nal iniegtiQRrhod of tﬁeaIRSnEhaiHacﬁHEEﬁm rfad ggg'acal
aspects of the 25 _inventjon, L@(?In In the search for a fine an
mini aturi zed sy3€EAVRHiRRLBEHPHR 4188 | § phRFR{ o/ B¥ SYsStegdcat agtiAnany

of the zones of fi-BR bRdyali@Mistratiadnslifendf ther GhipdRe@us  angiopl asty
cat heters, endoscopes or an¥l 8t her. i nvasi ve
Bet g

device which is 32
sufficiently thin and~ Pon r @achtNERBPeYEAE  GFeatmentni Rifst PRL on.
The shape (thi npatHolloggesofint kiich the mdtmitverprindipEledim na ssodidoor
device facijdta . L 1S m ni stration. .. This ¢ acterist.l t he
system undelrg i téséﬁéﬁ%%éutélogxgﬁﬂha% rgrrrgd;i al E‘&?&é&&vﬁgl }Qgé %alcf%\%‘tffsg%
general use. the face okf inteetheomucousntembrane a#h igkamiovprs fidr,m

e St ot oo RSN EhePAPELLEE, croChRL I | tch
i nserted insi detBengpifgpctive principle is a corticoid,
- a method of therapeutic treatment of con-
20 ditions or vascular, venous or arterial treatments in
which the active principle in the solid or semi-solid
formulation is introduced into, or around, the wvascular
wall by intraluminal injection.

The pharmaceutical and medical aspects of the

25 invention join in the search for a £fine and
miniaturized system which can be easily positioned and
operated. in any of the =zones of the body from
transluminal percutaneous angioplasty catheters,
endoscopes or any other invasive device which is

30 sufficiently thin and long to reach the zone of
administration. The shape (thin and 1long) of the
formulation in the administration device facilitates
its -'local administration. This characteristic of the
system under its pharmaceutical and wmedical aspect will

35 allow its general use.

If insertion is understood as meaning a form
deposited in the surface and by implantation or an
injection into a tissue, the targeted, even prolonged,
treatment will be able to be inserted inside a natural



- 10 - cavity of the body if this is capable of acting as a

natural reservoir, that is to say if the formof t he adm ni stration of
medi canent allows it to stay in the % cavity at |east over the tine
of its release. It 5 will be possible for~this formto be the el ongated

form st udi ed [ e o} oR gW g deyi Lts
producti on once gg(t)"?acdé L b%@ WP %ié E é%}éﬂhe ggv%%etlgﬁd FP% he
fornul ation NS UrRds FRASTNRIN edthapr ii6r itq osﬁhe ifonehef foggeraf ohheo

as the OCUSE” aﬂﬁﬁh’i%ltrl’a't'iﬁnoroft hﬁeél@é‘&éngaﬁlli%wsﬂl% to %Q%?e A the
formul ati on, ver, can devel ieﬁater adm nistration to facilitate

its |ocal mai nt REMCcEAVILY Rt ofeRBE QURTNItS A 18P Ofhd tRor RASAIDN 1§ not
conmbi ned wi th alhilar bpagosefidlke fdapadiid crrbzd\evucseoémhéSeldaﬁé&t@a EbSmOWN

at the depot site. .. A f 0 pecific need and therapeutic
eri 0d, T nsEFERIRY o EardthrabScalit eror f iyl e Bevhee,
desirabl e, the vtargesegproducéien pnoleodgpdsitedat nent will also be

able o be implanted rhisidifpd dArORL 3vikksaun Ut i DpdtnPapibRY

its adm nistration over the ease peri
possible to céﬁr%huﬁnnoﬁhﬁéaptedlmMHﬁﬂQﬁhoﬁothﬁtﬂ%@&k@fcénééﬁﬁiﬁéd

Wi th conventd ongk the (RAUFerdy VvaGiAdRNSERGBBOR WM QY @é’ntﬁé vegeul ar
25 or cavitary route in a nucous Tenprane or a wall of the ¥Por by

the surgical ro8f@Pen %fté?‘&etf?¥‘§‘é3c:%t1°n' however'Th%a’i‘néjé‘r‘{q]d?P oft

del ayed-rel easeafaimiwkthiation akbowfachogdgbhresupesti Eb@hlorméiheéﬁahce
treatnent, but al sa targeéwjplﬁlfor a. deep ﬁkﬁect even for.,a 30

system c ef fect PEFEF exdibl TRt i ofitfo t é: ula 2t usifenBPhnes.
In the sanme waygombénedplwdrtdhatdldn of paet of ddenydxbosltchse devicai but

al | ow generjtag thegtmpt %@ét own a@l @ﬁ %re%%Eeglttr eat mrent by | ocal

hyper concentrtation of Thus, according to the
t her apeutic applicationgf, foéh@ ts'rreeczmec mmwm@nthﬁrﬁﬁeu%ﬁaﬁﬁéﬂpdm

will be abl enarbecn SystEML aakULhIN, cAPitPt FMaknkoCsdbdy is50heEI On
or, finally, an external targeting sol ution.
desirable, the targeted, or even prolonged, treatment
will also be able to be implanted inside a target
20 tissue of the body to allow its administration over the
release period.

It will be possible to carry out this
implantation with the device combined with conventional
tools, by the transcutaneous route or by the wvascular

25 or cavitary route in a mucous membrane or a wall of the
body or by the surgical route in a target tissue.

The insertion of the delayed-release form will
allow a local, superficial or external treatment, but
also targeting for a deep effect, or even for a

30 systemic effect, for example with a deposition to the
mucous membranes.

In the same way, the implantation of the
delayed-release form will allow general treatment but
also targeted treatment by local hyperconcentration or

35 by excretion.

Thus, according to the therapeutic applications
and the zone, insertion, like implantation, will be
able to be a systemic solution, an internal local
solution or, finally, an external targeting solution.



It wll be possible for the imediate or del ayed-rel ease solid

or sem-solid fornul ati ons used In the process of the invention to be
any solid or sem -solid fornul ations \Qﬂlat soever capable of being 5
able to be nade or packaged in the formand the:vol une conpatible with

t he: process and the i njggti‘gFlgevgge. ossible forTh?iie Ity e{dlatk% pQssi bl e
for the solid or sem -sol | _orPruFatlon_s preferentially to be
formul ati ons préRfRERA{¥eledredEPlidanrt oeslipisediisl 10ormutatigns ysad

exanpl e,  inorganiche SgkbSess( G CLHA invedBHIESkBMbe a3t Bo1idZid¥e) ;
l'i pids; car bohydr at es, ol ysacchari des, sucrose, | ucose, . agar ose,
dextrin, CYR %‘es;’(?f’rﬁ% W%H%ﬁ . PR IRTEY geqaﬁﬁlgﬁe b f iR/ENT

col | agen, abbunalsle caseba, madei \Gat iperskaayull Mt th€s forhd andatuhiedlvolantk

ol val yeol | o aeripat BoLd | FECY; ¥he oPStSap apalbnd () eCe i35 foripe-

(PL&) , pol yesi er, Thuspolicapidlacbamposmilylet hyfleeanethgl ysoljid or

pol ypr opyl ene I [ er | pol yanhydr | d their

m xtures). 20 semﬂ-é’&ﬂ.[? W Ilfc]))gr{é%%@sﬁ e to‘yp'r odﬁ%‘légﬁleﬁgol i 5@%{ be
sem -sol i d for PEMbME1IORE hoRrodRerdi efrosy Hiodegrmesigble \@xaipirnys

quantitiesigf Idy&ct aBlee exgdPi eBkafble, MBHBIEnidYakHNRR C A rium,
cel | ul ose derlvatlves,t‘%/pe . _etc. 25 o It will be pagssible to
produce the seffeEpsium, RASHMER onsZing) i ni xiiREdE he beydratsgs
wi t hout exc{pbPfdacdhihides oI suiircBeanigtugokesnt ag@ibs@l alyxtrin Ot her
AR M TN AL SO L
formul ati ons orollaigémyedlbeimdase caseiny mdedtivatsives and nixtwids); be
Pothe! Sordd NG U, 3phidegic MENRLS R ebite BpcL L eRLES
It may be mekybietio.  preblice tprlvmlygebicel agkdsenipolylaghider and
Tht e oy he ACHRYENEI N0 opdiimer | TELN 0 S SO BNOCErS
and Senmi - polycaprolactam,  polyethylene glycol, ' polypropylene
glycol, ®Pluronics, polyanhydrides and their mixtures).

20 It will be possible to produce the solid or
semi-geolid formulations without excipient or structured
with small quantities of injectable excipient of
manitol, hyaluronic acid, cellulose derivatives type
etc.

25 It will be possible to produce the semi-solid
formulations by mixing the AP with or without
excipient, with water, an organic solvent, oil or any
other injectable liquid capable of giving the semi-
solid form. o

30 The solid or semi-solid formulations will be
either immediate formulations or delayed-release
formulations.

It will be possible to produce the solid
immediate formulations as indicated in the SCRAS patent

35 (Delivery of Solid Drug Compositions WO 96/07397). It
may be possible to.. produce the delayed-release semi-
gsolid and solid formulations according to the
formulation and the process claimed by the SCRAS patent

(Sustained Release of Peptides from Solid and Semi-



- 12 - solid pharmaceutical conpositions WO 96/ 07398 whose

contents are incorporated by reference). The solid or

sem -solid fornulations wll advant ageousl y be produced according to
processes 5 allow ng a high concentration %f act ive principle of

greater than 20% eve reater .t han 40 erabl at than
50% and up to 168@18 E madelticdl Bé:fo é1°rn de{%% gth417 eﬁ whos
non- di spersed consehtd auenmhablrppsaaedobg‘l mgfeoenhe)i.nvention will have

10 a thin and el ongat egy éhag;%ceéf’dnf WE@ﬂEusBﬂhet 1fo¥n{ucl‘%tloéxs°r geedl e,

so as to be able to be intro i NSI ["ant at'i on devi ce ich
will itself be agvantpgeouslyecdssargreduced uné@F@ﬁdéﬂgt h&depproofsS s

injection g '8190%BﬁngQYh1§ﬁ|¥%ﬂé§ﬂ$¥h@¥bﬁnQQ5%w%h&€ %r@ﬂé#ﬁﬁ? ofS
The dispersed solid rmul ati ons owders, spheres) have to

be able to be aPFaAHEY I t24¥ ngFI F"eﬁ" greqtRr g5hpRe 40%, preferabiye

solid formul atiefisgreatbe dR¥nhCc80% khdt bgsto 1oprebgrapti al | y have a
maxi mum di aneter of 3 rTg] %nd 20 advant eousw a d| net er ess thag
t 8F 2

mm or even a di ame 8F e eSS4 an ?era ofn?%s 1PRER=C
mm As a functisoldfi fhemudbakodeseacawddilmgy¢caltihd cnrnventidsre wibhkdhate

e WL be RosshpF Ao BhiE e 8hga i Wipe; 1l Tudn AR %Q%Pe%e”%égﬁw’
snmal | er and odonRetder. somms to be able fq hg |ingroduredbieside the

smal | est di anet fx’hﬁlantatthceHé@hEecaﬁﬁicht owbﬂe @tgev;bm pal agyantage to
facilitate deep "|ocal npl antati on; haowe with 30 catheters and

endoscopes, a gP@ﬁ?%FaHYaﬁ’é’teﬁ‘ AT of 1 ’Jrjr'%ﬁ/ed?ﬂéhs&ﬁe W%aﬂ@&ﬂ?'&b@§
(especially ln iatesthk bodyqom:borb‘e dndiRe €Hrtlen®is@ipe a6ria thenhenee. of

trocar- erficial | nj ections

regi stered ghﬁ $ SPERPRE- t?B@g s %%ﬁ?“dl?ﬁf‘gg?or){pﬁ%‘g&eﬁgtrosthﬁéﬁbr
Needl e- | ess Pawtbilehalve |td rbduablen to béewrrrend®da d8piBlidireskl wohhent s
are incorporat eghgyde Eef erence) or because the use of nedical devices

necessitates, atljﬁl tion, | ocal or gener al
The solid formulations in the device will thus

preferentially have a maximum diameter of 3 mm and

20 advantageously a diameter of less than 2.5 mm or even a
diameter of 1l1less than 2 mm, preferably of 1less than
1 mm. As a function of the total dose and above all for
the immediate forms or the short-duration or low-dose
forms (less than 0.1 mg/day), it will be possible for

25 the diameter of the solid forms to be even smaller and
down to 0.1 mm.

It will be possible for the smallest diameters,
in certain cases, to have a technical advantage to
facilitate deep 1local implantation; - however, with

30 catheters and endoscopes, a greater diameter will not
have the same disadvantages (especially in terms of
comfort of the sick person) as in the case of trocar-
type: superficial injections (Zoladex, trademark
registered by Zeneca) or mini-trocars (Auto-injector,

35 Retro-injector: Needle-less Parenteral Introduction
Device WO 96/08289 . whose contents are incorporated by
reference) or because the use of medical devices
necessitates, in addition, local or general



- 13 - anaest hesia, or alternatively because the deep

I npl antation zone is | ess sensitive than the skin. It will be
possible for the solid fornms to have a length of a few centinetres, in
general of less than 5 3 cmand preferenti3aliy of |ess than 2 cm and

suited to t e.in the_depot,.zone.. . : The sql.id forns w il
preferentially %ga%%en%l{" dri calalatnearrb%rtjﬁ'lr% bfeéiaursuesi o(n%l}eech e(flfl)es.
The seni-sol i d frepkantatoonli zone ol s heessveens Dnived than | thavekan.
sufficiently high viscogity; L Qs i C t rat i Qn .of
(preferentially great e(r)ﬁlf halniP BQ%@?%&%& go?e?rglengﬁgrgrg éf?\’tggn%s t\%hik@gfe

al | owi ng deep 2 lergeltpdngd tfeworgntimetrasy cnfoenerabypée lepst Hdan

invention. &5 3 cm and!préféteRR€iPPSpi BEC1E8E EHBNSOMemS Ahnigd SAER 1t
be gels, oils, pastes or any other sem -solid disper- sion of an AP in
a liquid vehi cltg?e space 1in thﬁ'kfge%%‘?n'z-%?i d forms will have a | ow total
volume, in general of |Hss tbadd3bires r pilanpywidmyraniallly bealdyliof- | ess

than 100 [err]l ;or_ eve e [ er . . he process and

t he devi ces acc%rfl |5ﬁ"‘g %}bét%gtémﬂin n?’f%%‘h%\nl?rll T)?%If‘%]r%%?lgal ly use

i nj ectabl e excipients Thewérh-sobidi bdeysadabbedéngnoomiiey ighieritiaired or
sol ubi | i zedol n ey badyel |41 @8r£28ient1y nidBPWGYBEOsiE,Wdd BEaPASH B ©
for the process J.to use devices or Xr mJJI ati ons Blaseg on

non- bi odegr adaBligh copressKpairpl ©hi ARat @Yeferantdrllie sreatand than

deposi tion toolg | laRpsicly 2kk@int hBoMbgEdesuws! While ammﬁl dragdee or
of the said formu]ation after that is t sayraper for

Its 30 action
inserts than fomISCtioRS a .O“ﬂib §B6i cBe8flene s ot afP¥ACRI IPThdRe t o
have a thin andimeteargided shape, |ike the other solid fornms conpatible

D decp hgsal admn Ste 4l 20 b Boapinth Ohorc kRIS R, B 4 oo

osnotic pures @gebday Alcdds, pastes or BHmy detherssandosdilid tdisge-

i nvention corresran of RN 04 he fP&ﬁPd%eﬁfé‘ié.SO' id formul ati ons conbi ned

e The semi-solid forms will have a low total
volume, in general of less than 300 ul and preferen-

20 tially of less than 100 ul or even less than 50 ul.

The process and the devices according to the
invention will preferentially use injectable excipients
which are biodegradable or normally eliminated or
solubilized in the body fluids.

25 However, it will be possible for the process to
use devices or formulations based on non-biodegradable
biocompatible biomaterials when the site and the
deposition tools will easily allow the withdrawal of
the said device or of the said formulation after its

30 action, that is to say rather for inserts than for
implants. The device or the formulation will have to
have a thin and elongated shape, like the other solid
forms compatible with deep local administration like,
for example, Norplant silicone implants,  PHEMA

35 reservoir systems from Hydromed, or even Duros osmotic
pumps from Alza.

The devices according to the invention corres-
pond to the solid or semi-solid formulations combined



with the localized deep insertion or inplantation devi ce.

The- devi ce according to the invention for the I npl antation or the
insertion of an active principle in 5 a solid or sem-solid fornul ation
into a precise adninistration site of 9ﬁe‘body is characterized in

h d b h
means. of packagint ol e sorit iedermedt “HeRiofl pr o BibIEREaLE

positioning to de¥igepot site, 10 neans of i njection or of insertion at

Lhi s Jepot Sl e ora TRRAGplcdi bodpamahaa T chl] SRLEAR O | ASET ERN,

and a part left outsrde w th neans o era I on unctions o
devi ce. imp %&&ﬂﬁ%ﬂqK?qrihﬁrkﬂsﬁﬁﬁ&QRnQﬁr%%r%§tlY§ principle. ipphe

nmeans of paciaglang s@‘_utdﬂe ol |§lan"?1 §@md forrﬁ@iétﬂléx@r@n@ée al sprkbegsaeans
of positioning a

n ai d device
conpri ses a pi staglﬂ‘lrnﬂrﬁt&@talén sbﬁ?de"% it cgﬂdge Fi’?ﬁ@qtr‘?ra}zt%cap or
a catheter, 20 that it eomﬁmnsmmamSpaot pmackdgmmgldqurhé|hmdygofanﬂe

0 oo L S BRI e, R Mol PECHRe VORg B IbRE- o

be ori ent at respect aprng or
pr econst r ai nt OSOﬂy-dneﬁﬂamcaneaT@ngf X¥ositioning - thethat alepot meate, of

operation ofgth e%l@x\é' G5x inj 18LE98h o éeﬂﬂéé‘£t%n ?%h'tﬁﬁs thepb el %‘i“c'eon

of the needl e, the adva cenent o Erston as evel of
the needle to dépSsiteans 98| |"‘G—td’}drs3é?ﬁl saffar injegtion r@rv\nlflﬁéﬁ-‘é\?o@rl:of

the needl e arouaadtraegmﬁ Ole 80 odbdiliBevwgenbimemardNdsgapit Dbnt Be Reedl e

and of the %rst -. the sequential operations of the

devi ce from HRCELRRS faided8VdGRrol I ed remotely and in order
with the aid of two nnvamdbnﬂmmgsuﬁ othierh disrddtenti 9t 3 arranged on a

push button coaxial to the.pi a ecend. i s ubul ar piece
I nserted bgltﬁeen t he %6%13& Cilo tﬁg Bagﬁgg P% %% qlﬂe &)i 8 ?t s%rml(?il be
possi bl e for theodédd cBsrm® breusskEo thdi mesrsy of postiticdimia handie of

nedi cal |nstrung95§cgqonl

- the said device comprises a piston inside a
guide which can be operated in a trocar or a catheter,

20 - the wmeans of packaging, positioning and
injection is a needle, '

- the said needle once operated can be
orientated with respect to the device by elastic
preshaping or preconstraint or by mechanical means,

25 - the external means of operation of the device
allow, in a sequential fashion, the injection of the
needle, the advancement of the piston as far as the
bevel of the needle to deposit the solid or semi-solid
form, the withdrawal of the needle around the . piston

30 and the combined withdrawal of the needle and of the
piston,

- the sequential operations of the device from
external means are controlled remotely and in order
with the aid of two movable stops of which the first is

35 arranged on a push button coaxial to the piston, and
the sgecond is a tubular piece inserted between the
guide and the push button.

It will be possible for the devices to be used
directly or combined with the medical instruments for



- 15 - | ocal therapy (endoscope, fibroscope, tube, catheter,

spi ke, aerator, cannula, perforator, trocar...). The devi ces
will be introduced at the |ocal | evel and will allow the insertion or
the inplantation 5 of the sem-solid or-sbdid fornms. They will be

wi thdrawn i mredj ately after this depgsition., | ke the

f or nul ati ons, {’ﬁcéaide CRPY ué@ﬂgogcoagmpfcﬁkﬁé’sﬁf’qqm EPbéessc%tfmequér'

i nvention for deppke, atpadbradoannslaatpenfotasoki dtpocaenm.-30lid formul a-

10 tions will be versatyi egél),_ﬂj I ol W | t t hy d
el ongat ed shape. Fhe . e(ggdgev?}({:}!el\s{1 \_/vlﬂgle b '“f}!sbcg‘ri er%%t [ gPFyh#;?/%fa
maxi mum di anet eke¥el 3apm atid ladddmwagedRisipsartdianepsr the iplankatiom 2.5

mmor even of |85S than ZdMN-oA3id 1r fussiian ebrhbe fenay atjon, hd
wi |l be possible, for the diameter of the device to be even smaller and
down to 0. 3Whkhidrawn immediatgly pfppEsEBbE8 €ePaRiEA@Bscope conprising,

i thdraval O 1huideo L ui naLed Gkl L b e e it n T e pecsbi

wi t hdrawal o ui | m nated ogptical fipr . it .wi e possible

for the inserti%ﬁcgifd?‘ﬂ%lé?ﬁ a%tkl?h' PQ"C&E& C%ZP Ie‘ﬁsr%e éné'&ﬁ';'fér?f’i oh8F t TP

]gbl opsy fO[ %epsés‘tglf)?dmr_nts;tmmg my blfefns?]lamelomf seme—s%l;i?dunﬁ@tz wsulaki ch
rees e c , | 4 . .

el i mnation. In ?ﬁllqg v(‘:'agje', b|Bt (,\%I fg%&%ggp%sgl t?llfeq%g;r) vell ilhe K evi%e%l%%é(%ave

a diameter of |ektntand elengahed shapeer exanple, of 1.7 mmlike certain

instrunments. Thé de¢tdeiaf111 ! tidd Beepasenkig11y’ hbGe 2
i nsertion or inplantation device, _|ike the _device for 30_ inSertion of

, |
stents, to occhp¥iPHe ghangteramf t3 W and ag¥pRtegerMeiv: e @XFBRFRF in

3! tu. t I'n t][ﬂ S C@.lﬁe,leis{sh thaWéb'.Sbﬁ\ngQS:?i Blrenf wfltmesfse\ﬁkfemltg)kdameat% a
ianeter o ess,than 2.5 nm_an r. exanpl e, . mm | i ke gertain
stents. 3515 functiqn é;fztpl%arf?)rnﬁla%wqq, 19 wd'g'slsizlﬁ?epols(?rlbi[ene?or
i nsertion or inphandatmenedevifceehd idesride perber aviean smalldavias]l down
occupy the Iurregoof) ghﬁmtrocar. It will be possi ble for the device to
have a di aneter of "[ess fhan - 16 -

In a fibroscope or an endoscope comprising, for

example, 4 channels (video, instruments, introduction

20 and withdrawal of fluid, illuminated optical fibres),
it will be possible for the insertion or implantation
device, like a conventional tool (biopsy forceps style)
to occupy the channel of the instruments, which frees
the channel for introduction of fluids or even allows

25 its elimination. In this case, it will be possible for
the devices to have a diameter of less than 2 mm and,
for example, of 1.7 mm like certain instruments.

In a catheter, it will be possible for the
ingsertion or implantation device, like the device for

30 insertion of stents, to occupy the channel and tc be
operated from the exterior in situ. In this case, it
will be possible for the device to have a diameter of
less than 2.5 mm and, for example, of 2 mm like certain
stents.

35 In a trocar, it will be possible £for the
ingertion or implantation device, like the perforation
device, to occupy the lumen of the trocar. It will be
possible for the device to have a diameter of less than



3 mm and, for exanple, of 2.5 mm like certain perforators.

O her characteristics and advant ages of the I nvention will becone clear
fromthe description which 5 will follow, de with reference to the
annexed drawi ngs which illustrate seve} “enmbodi ments by way of
non=limting ex es a yi n I itu

el evation of §nm“ rsr%d enb08| nen?}fé!?éj{%e aa% nlés/’ﬁa dl‘on 3\% cegé?é%bn
solid fornulat|9ﬁ§f§€ééﬁﬁﬁng to the inventionin the case of the

admi ni stration of the fgeRukal bABrhetbdestics ﬁauraavsaaagxsofothetﬁéd%
used as a reservoir for rel ease of armul ati on ures

2, 3 and 4 |IIuéPYﬁPE18“5@&&&n&@?ﬁmﬁfﬁl%ﬁ%l§§PWQQW%34&ﬁﬁ¥k§§ﬁ°¢ﬁﬁh%§h1 to
admi ni ster & sokidl £ atmmade | ogathy refébenbedyto the annekkgure

5 | hal f -1 ongi t udi nal i qn,hal f - d_z
arbod et of 1 HECHeUBReReE” 1 ilheace: ARIRL (ORI | Blcvar

accordi ng to nohel2®itﬁngeaxampleshomn partially introduced into the body

O e & patient ready foptlesadn ol it an Alnd iR dOld el erevloigy! gl on

Figure 6 is a transverse Secti onal V|em1 ur e

Figure 7 is a Giest embegiuentt of Futgmeadmnlstm@wmvg tevigevi of
af ter pUShllggl ﬁéoi*ﬂa %%ﬂ;dfé)qans ae%%a‘iﬁga @y %eOflﬁ-b‘@nE'%hC%n regdy to

be deposite tient ure is a
transverse sectFéﬁﬁI°¢|éﬁ9ﬂ%ﬁ@ﬂ@%ﬁt¥ﬁ@ﬂ?ﬁ efglihe formula ion 1n$4@%ré 9

is aviewin el ﬁaatxram andr DgPUBEt che bbdgyr egsddarE 7a hureilhefdevi ce
after partial of. the n%edle the solid formremaining in

place in the boa;legge 962 2he Iprpute *is a view analogous to
Figure 9 showi ng Flhguresed: g 3anaindthae iplssoratensa dseguerce of

E?npletely EftuéH§90yln the d v1c o% gure 1 to admlnfgéer a solid
gures 11 FeY vl dws S m e |
formulation locally ln_the body.

Figure 5 is a half-longitudinal section half-
elevation view of a second embodiment of the device for
administration of formulations according to the

20 invention, shown partially introduced into the body of
a patient ready for the administration of the solid
formulation.

Figure 6 is a transverse sectional view along
6/6 of Figure 5.

25 Figure 7 1is a view analogous to Figure 5
showing the device after pushing of the solid form
outside a guide of the device, ready to be deposited in
the body of a patient.

Figure 8 is a transverse sectional view along

30 8/8 of Figure 7.

Figure 9 is a view in elevation analogous to
Figures 5 and 7, showing the device after partial
withdrawal of the needle, the sclid form remaining in
place in the body.

35 Figure 10 is a view analogous to Figure 9
showing the needle and the piston inside this
completely returned.



to 10 respectively but in which the device is used to adm ni ster a

sem -solid form Figures 17, 18 and 19 show the release in
vitro 5 of inserts of dexanethasone at a respecti ve concen- tration
of 10, 15 and 20% Figures 20,121-and 22 show the results of

phar macoki netic studieg; ﬁggTes gtlsfg Cli(f arle Q%f(%g? é):fm:.l ac@galggé\gf gng at

a respect ive concentrati o I Nj ec aneousl| Yy
(A) and intrato 10 p*éasmﬁreva\ral,/Y(wt 1n whlch theF ggvesezasanwe_m show

results of phar gBg®nisterkhn8bing -sbudyesoeh. the solid form 12.8 rrg of
| anr eot i de acetate respectively on the dog.injected intra-

nuscularly and on thEIRESERt AY . &8 @cedr® Shyedths rele%%ﬁ)c’cﬁa\ﬁb‘éﬂgl y
(A) and intﬁﬁﬂU5£U|ﬁméér&§3 of dexamethasEhﬁur£t25aSbéb@ebheve concen-
phar macoki net | o g ¥ ggl é%unt eers of the sem -solid form of
40 ny of HF@ t Beoffnjlg(tt r &ftiscul arly. 20 Figure 26
shows the in VI tro rel ed8sgupesfite,of21 arad TrAZpt eheivi néhaceratal PeGroOL
(75:25) matrix L@%@Mhé&k? etic m”épuggégOf gﬁt'\QEQQW n%fplelns rts of

Fi gure 27 shows ernvitrorelease profile” of toreline

acet at e/ PLGA ( 78ezsyetbraansgt iash accr@ts@eczziva r:gbtnfzﬁmtmawm@npﬁorﬂ.am t B552%

of active prd nchphe. 20% injectdd JUEBbéBrahevasipe | glA)V' t rat‘i‘ldr el eagea-
profil e of aTrlptorellngam)ate (active principle

(50:50) formul aPPEALRREALAT(EY -active principle. F| gure 29
shows the in vutro rel egs u&éQfIiB @fnd3024a sﬂéwptﬁsﬂltﬂ? oﬁanpnagmaéactlve
principle) andk H'gi ?) nvmt 2% of act grlnlple
Fi gure 30 shows bﬂSFﬂijr §5Haise Ff ot "L a).gr 8fice

fornmul ati ons w abeR@¥%eof mEpemlvelwrl onl pltehq)l adeg | nirgj gute=d ol dgteak

mediumin vidro o] ou 1 2d

Figure 31 \{L%omgﬁ%ﬁg?%%ff %%4] ‘I‘Erli pt grrlgl ’he qt acg{}g%%%ﬁ (}gjﬁngd
formul ations wi subsgw@uéoagtlwém angr nmgrpmsswd@@dm n(Bd .physi ol ogi cal
medi umin vitro af t ?5.39 I shths 28he3bhadthdk O ic study on

- 18 - 32 shows the in vitro rel ease profiles
healthy volunteers of the semi-solid form of 40 mg of

lanreotide injected intramuscularly.

20 Figure 26 shows the in vitro release profile of
a Triptoreline acetate/PLGA (75:25) matrix formulation
with 20% of active principle.

Figure 27 shows the in vitro release profile of
a Triptoreline acetate/PLGA (75:25) formulation accord-

25 ing to the invention with 52% of active principle.

Figure 28 shows the in vitro release profile of
a Triptorelin pamoate (active principle) and PLGA
(50:50) formulation with 40% of active principle.

Figure 29 shows the in vitro release profile of

30 a Triptoreline pamoate (active principle) and PLGA
(50:50) formulation with 52% of active principle.

Figure 30 shows photographs of Triptoreline
acetate PLGA (75:25) formulations with 20% of active
principle placed in a physiological medium in vitro

35 after one hour, 1d, 2d, 3d, 7d and 10d.

Figure 31 .shows photographs of Triptoreline
acetate PLGA (75:25) formulations with 52% of active
principle placed in a physiological medium in vitro
after one hour, 1d, 2d, 34, 74 and 10d.



of three forns according to the invention with 52% 70% and 80% of

active principle (Triptoreline acetate) at a dose of 9 ng. 5
Figure 33 shows the in vitro rel ease profil es of two forns according to
the invention with 52% of active pri‘hc}rfbl‘e (Triptoreline acetate) at

doses of 9 nmg and 6 . I gur.e 34, shows the devel opnent in
the course 10 of tine %?g‘éﬁ%uﬁtzs Sc}?o"‘ésthb dA net B F@ﬁrﬁ?ﬁ?né’ﬁcﬁﬂ es
i npl ants i nj ectefl threer fiosméoactordihgt tonshei tthved¥ion witdPoSR%d SO% of

active principlg,4dTghpt QeeL} c ; Laur ovs. the
devel opment in the courgg L\b{??g? ??E?r}el‘é%?ltehérrgéggfﬁteé&?gsia?ue%%tq%aa\r% ti{) of
active 15 pri méP$# Cfefra¥ing in inplants injected into rats for

for {mlt a; iong Wi th 52% Fﬁ@&a@@ggaoﬁémwﬁthfe i@{!@f&f& eéelea(af‘ér i};lratcpfiellééle
acetate). ure shows e kinetic¢cs in dogs o asnma
concentrati ons $or tﬁ’oTr#%’frB‘T’elaicﬁé’ré?&é’Bat EPPIIBR  1B%SBE}OB( Witdt ngk At in
wi th 20% of actaseivei mripeiplel aTraptes®line ohcdtagedndathedo®est asf ng
of the phar maceéltical ﬁf%ect by the | evel of testosterone.

Fi gure 37 shows tHe &thet i in dogs of plasna concentrations for a
Triptoreline acetat e/ PLEgY7®: 28) fHtowd otheal atevel opiteints296 othact¢aerse

principle d a e d s honitarl f Con :
phar maceut ??zal atlse fé:ggh% ?fbyaq%%gﬁl%vg? o%é]t?le‘g%)o?:rg#gr}g{l%' L‘Qﬁallnlng ﬁ%ure
38 shows the i mnplante| épjecpeds iinge inpts femgfosmudatippsomditime2%,

acet at e/ PLGA (7’56935én<i0é@%'|@fi5)@&;§9e_ﬁﬂﬁcf?i/éOt'r@%{':éﬁ‘é‘epihécia%éaé@g.at a
dose of 9 ng (A and, t he mni tscgl ng o armaceut|cal effect by the

amount of testosterone {Ejure 35 shows g Eurr‘lit(vag ?3-%&‘: the theviSPres ease
profiles in ofloginmef &fTrile oabkbleatacetes bdPAA furinaitat | 68 VAdtivd
52% of act '?ée pr%nc%_gégeang gt gngosi% oifrnp 4 angl Wi tﬂ '&g(‘)’% of_active
principle d RF¥ of <% ﬁﬁ. e At ?gtF Pof & i t¥ of a
solid form1l formplastomedwinhFisgéne 70compdi 808 aft wndive guritecple
CONLRI NG 2 b PO MOl e febLeeS O PUSh SIS 96 LN or ene
Figure 36 shows the kinetics in dogs of plasma
concentrations for a Triptoreline acetate/PLGA (75:25)
20 formulation with 20% of active principle and at a dose
of 3 mg and the monitoring of the pharmaceutical effect
by the level of testosterone.
Figure 37 shows the kinetics in dogs of plasma
concentrations for a Triptoreline acetate/PLGA (75:25)
25 formulation with 52% of active principle and at a dose
of 6 mg and the monitoring of the pharmaceutical effect
by the level of testosterone.
Figure 38 shows the in vivo release profiles in
dogs of a Triptoreline acetate/PLGA (75:25) formulation
30 with 70% of active principle and at a dose of 9 mg (A)
and the monitoring of the pharmaceutical effect by the
amount of testosterone (B).
Figure 39 shows the in vivo release profiles in
dogs of a Triptoreline acetate/PLGA formulation with
35 52% of active principle and at a dose of 6 mg and with
70% of active principle and at a dose of 9 mg.
The administration device of a solid form 1
represented in Figure 1 comprises a tubular guide 2
containing a piston 3 which is able to push outside the



| atter. The guide 2 and the piston 3 are provided, at their opposite

ends, with respective manual handli ng collars 4, 5. 5 Figure 2
illustrates a possible exanple of the i nvasi ve systemin the body of a
patient for the enpl oynment of the devie Tor administration of the

solid form1 of_.F gur The.J nyas) y I I n he anpl e ,of

Figure 2, a tro%‘gifcg%J %oﬁpgi ﬁ]}g{% §é¥ﬁp2r1§}5’%a@taolr%e%n%$elth%, erl?(?( g?h:the

access to thelakguralhe guidl 2y atdt hbebadystsed aara peowided: fay

release of  dhe;sSoldepbdaaremil ghisgn %m@e%@,g@t&ay@ PREAQE B Ihfifin

internal tissues._Jn Fllgure 2, the Invasive sySstemis shown partla%Iy

i ntroduced insi®Rt¥#eSbbdySin its part 15 situated to the right of the

plane L, while its partriguréibuatledsteacke |L£iposdLiWldseRiplBaAlE the

I f the access tp the, natural caw.tr}/ %{hﬁth gody does,_not _negessitate a
, i o gﬁ the

perforation of PR{EThEF 9% ¥si 08 sPstRAFEERE betFh
endoscope, a fidmpboypent20 obr thecatiestier (Gor shdministhetiomasofe tdhest em
used is i nt e@..nto t ayi t e . Lhe ; :
oesophagus, traéc ea, ggsl?g‘eﬁ, %fc???ﬁvﬂ%t\%'tmﬁéai Sﬂgﬁggh’% s}I%perf(%rsélt oF
mandrel 7 in tHeasexayfpke syef eiigiere a3,  a theacar M gwenteiming nendr el
7 i's then wit hasQuL £4 00 25naddieel rpcar 6 ¢ foopLLle €9d0sKoP&adyyn t he

cat heter, etc.) and _the adm nistration device of Figure 1 is
i ntroduced i nsiGRAViHe Pfolke P guFed3ps @ntresenwir fep) releass ke

gui de 2 cones Wh&gablsH tfrddition ANMARasAtdt@Ofat Berforadiod <O
It is then suffj céent 0 gush theIpi ston 3 tg eject the solid form1
outside the guidt-FOdbchASEURG: 1D (FLIWESr dsi S ETBPBHESs SYEE SHhviirent
(Figure 4). shown parthalby decandueesdodimsinie ofh¢ hbodeviae iftar part
adm ni stration of id.f 9, .l Lust [ Fi 5. hi s
device is ?’Et en%e%??%ér)ét ES 3{{;}{8’% rlbh(l%f %%a#ﬁ?ebgiag% ot '?%réles%i (%’tt%e\%g)ac]fatE
inside a ti ssuef?_,»ltalatedv@mtm heﬁpcmamabeahernabm an internal invasive
system al ready i ”SertedIf”Eﬁeaaééééééyté_stﬁQOW&th@atlh%av_ity of the bodya

- 20 - drawi ngs, but also froman invasive systeminserted In
internal tissugloes not necessitate a perforation of internal tissues,

n

the invasive system can be an endoscope, a fibroscope

20 or a catheter (not shown). The invasive system used is
introduced into the body cavity (sinus of the face,
oesophagus, trachea, vessel, etc.), with the aid of the
perforator mandrel 7 in the case of a system such as
that of Figure 2. The mandrel 7 is then withdrawn from

25 the trocar 6 (or from the endoscope, from the catheter,
etc.) and the administration device of Figure 1 1is
introduced inside the trocar 6 (Figure 3), until the
collar 4 of the guide 2 comes up against the bent
annular end 8 of the trocar 6. '

30 It is then sufficient to push the piston 3 to
eject the solid form 1 outside the guide 2, because no
tissue resistance opposes its movement (Figure 4).

In the second embodiment of the device for
administration of a solid form 9, illustrated in

35 Figures 5 to 10, this device is intended for the case
of an injection of .the said device inside a tissue, a
wall or a mucous membrane from an internal invasive
system already inserted into a cavity as shown in the



The invasive system conprises a tubular pi ece 50 partially
inserted in the tissue through the 5 surface P of the latter, and a

t ubul ar guide 11 which can be a fibroscope or an endoscope, in which a
catheter 12 can be nounted. The latter for a gui de for the

adni ni stration gexi,¢agE0r pRd g&%%;#?&%é &31ﬁ99s1Y§ gy%k%HPQﬁgggﬁ%% N ice

extraction of the soltd form tissue
has two novabl e2Bt dp&ernpl tiysue. which the first 10 is a sl eeve

arranged in a push @Hétonl@—&)a@wél algyist dnie BbfbeRsts, this @i&mah@ and
t he push but t on bgé % tudlnallg truncated, 15 . the
second is a tubBt&F®pric afé"lal ewtR¥eTEEd iy eed“%??ﬁ%réh%f’“gikht@?%osed
bet ween t he scat berEace P'12fanthd heapish, bahaoa EQbular guide 1iThgéhich
injection of th nls%raE%gn device 13, can be obta|qu by

S

movi ng t he QU|de “OPUYPF s %Fef%ﬁe&ﬁ?ﬂ?iﬁ??%d ot abic
illustrated in Fagheesr 12 Tam Be, mountiesd.f cThewladg teannformdhe sgwpdd5 is

contal iy the S8 EAs AghinTBECAetbh (R Stinel By, & AULIL DU Mg

containing the stop 1 necessary

Figure 7, especfabPiption 13 figre eskeasgtigpsedl She h%ohb@dﬁ@rm%aw hele at
its end 102 bepsssdape, 13a obt ai ned by |i beration of an elastic
preconstraint of the negdle 13 .int gui de. Once.t nstraint of the

guide is |iberated, theTB8ntdsHFeL3 as t“Pac'P?Y?la%%s sttl?@sob?lrﬁue 5%j et on
gf the soli qb}‘ meehg(}.he ntfd rigte wal Il@ralthetéuoeumfﬁﬁgh @@31117 a I@u%\hllh
e possi to _obtajn or set. t e. bet weep t ee and.t he
gui de by any ot ‘é}-‘t?@c% ni sor?ix@l%]t Eﬁr ﬁ%agu%éﬁt fgy ttﬁ’é'ss ﬁJé Pcdd 2

Once the solid tbem 9puasd thleuibe«m enbleilﬂga 3bondnived eehly nj ectencat éd
stop 10 of ,the tRon ved h dle: 13

W t hdr awn bt; trPﬁfQng 59 %ﬂe S ‘19%? 2 ggp‘faE ? elespl s%%ﬁe%ﬁse
order to depoancatad s((ﬂhgdlﬂ&)r 9 |lﬁ1tﬁ¥@°tﬁe§sdée‘weﬂ$| dlvee o3theterwien

t he bevel 13b oiztgﬁdnggglgug,ﬁ pgeeBas2bhe end of
- 21 - t he piston 14 the latter i vmthdravvn with the needl e 13,

| eaving the solid form §bfnigigcsion; he administration device 13,
14, 9, can be obtained by moving the guide backwards,

20 but is preferably carried out as illustrated in Figures
7 to 10, in the following manner. The stop 15 is
withdrawn; the needle 13 is moved with the aid of the
push button 20 containing the stop 10 (Figure 7). If
necessary and as illustrated in Figure 7, especially in

25 the case of vessels, the needle 13 can have at its end
a bent shape 13a obtained by liberation of an elastic
preconstraint of the needle 13 in the guide. Once the
constraint of the guide is liberated, the bent end 13a
facilitates the oblique injecticn of the solid form 9

30 into the wall or the mucous membrane 17. It will be
possible to obtain or set this angle between the needle
and the guide by any other mechanism customarily used
by these devices.

Once the solid form 9 and the bent end 13 a

35 have been injected, the stop 10 of the push button 20
is removed, and the needle 13 is withdrawn by traction
on the lugs 16 without moving the piston 14 in order to
deposit the solid form 9 in the tissue 17 (Figure 9).
When the bevel 13b of the needle 13 reaches the end of



novenent bei ng obtained by traction on the push button 20 and the |ugs

16 fFigure 10). 5 The device of Figures 5 to 10 can |ikew se
allow the adm nistration of a sem -solid. The admnistration
devi ce illustrated in Fi gures 117 td16 is similar to that of

Figures 5 to 10,y g@%tggl¥4dlf%?g;fféggé£ b th%lgﬁﬁ%éwﬁﬂ J{Ehpléﬁgn 14

10 acts on a non I'n apper ai ni ng
m crosyringe upneéedifielpoi nteavinge the e@alonl déeroe® in place, Heis

al so, the i nvasm&€e§¥ﬁte%gngl%btja%.rfe3f‘ BE tract{SErbAd thd FudHtBiEddn
ti ssue 17. tratlon rocess here consists In 15

i nj ecting by pudfi #89i Fhﬁuigﬁﬁelﬁh Foghge 80)11, 12 the admi ni stration

device formed of theTheeddevid®, off h@igureki ssortd4 1@andchie FEkewseeid
form 18. The nee bent as |2éthe enbodi nent of

13. can. . _.pessibly b
Figures 5 to i %ﬂg B??ﬁBﬁggﬁaF§°§D9gdaiﬁeWﬁé R&d&He 13 to inject 20
the sem -solid 18 (F|guThe14)adminhetsanéonannéevaseln illusteapedcedimng
enbodi nment he Jpi st 4. Rgﬂe he . n e r I
wi t hdr awn togetﬂlguﬁﬁsrégn?ro UC?&%#BIH()% €o Eﬁgk %3ﬁi§%€é§“§ %rac?lon
on the lugs 16 and enlyhdifésmsbdroen izo bys tk(a:|fgagtestf143: aniee m;stonhl:ml

sem -sol i dqformyd8gl &bt i non4¥d¥¥a"fd&m?ﬂ%'ssﬁﬁ 14pbbeRakeling apbe 40
assunme a spherical or ellipsoid form The draw ngs of

Figures 1 to 16MAFECEYTARBBWIP t°tHBeaBﬁFHFsPﬁaFPSnlﬁﬂ&&é&?@sdFUPc&Ifferent

specific 30 treatnent sHedesalebedthbuink@siven syigtenb®, 111 usiZ at£e. be
These different.sgec#flc treat nents aﬁcgndingnﬁﬁ t he process of the
[

i nvention of softf edeo - 88 FRCFOREL tissy i‘stration involve the
enpl oynent of the proce%hei nadmindsteatibat procansbeheaeri edneistandinhus

of fer certgin 35 . e 1.C . .S0Ql ut S r rt t he
I nventi on. q?hesgnalg&[glrl n%’pei)gﬁg#é |lltl (u% lérslél'?é tthl’l\gn 99_[3%%3% b g f:ll'zel IéhS
application of atiminhstnatdan bdevilce formedf orfin &heexheesilievelBi st tbé

appllcatlons 0fpi§€on 14péﬁae%§ea@%nﬁ %ch.?f £ 1147 1710 needle 13 can
he nunb possible treatnents, accordi
pos31b1y be bent as in the embodiment of Flgures 5 to

10. The piston 14 is moved in the needle 13 to inject
20 the semi-solid 18 (Figure 14) in the same manner as in
the preceding embodiment.
The piston 14 and the needle 13 are finally
withdrawn together by reintroduction into the guide 11,
12 by traction on the lugs 16 and on the push button 20
25 (Figures 15 and 16), the semi-solid form 18 left in
place in the tissue 17 then being able to assume a
spherical or ellipscidal form.
The drawings of Figures 1 to 16 are to allow
the administration processes for different specific
30 treatments described further on to be illustrated.
These different specific treatments according to the
process of the invention of so0lid or semi-solid 1local
administration involve the employment of the process in
order that it can be carried out and thus offer certain
35 novel therapeutic solutions which are part of the
invention. These Jdifferent examples illustrate the
possible field of application of the invention, but do
not form an exhaustive 1list of applications of the
process and are thus not limiting.



to the process of the invention, it is possible to menti on

anaest heti c, anal gesic, anti-inflamuatory, cancerol ogi cal ,

cardi ol ogi cal endocrinological, 5 rheumatological etc...

treatnents as well as the conbi ned28reatnments. O the nunber of
endoscopi ¢ or radi ol ogi cal techni ques capable of allow ng this | ocal
treat ment process, it i9%pé |MW@Q§§:%QHHQﬁF & dgfpatrentyYnaAeereaing

art hroscopy, tORLghe prbfdmﬁloacOMe 1Q nveastioal, ogyt 18 Npelsiblavasbon
or even cardlgggggu ar ses_are novel

because they us on Ioﬁpesﬁghggfﬁfcro???%%??lgol|da%?P ﬂ§f§%??8°

del ayed- rebeaseroﬂoganadelayedeaedeategpbalnaceutenébcfnnohbgacas
tion. Thisg fom}x%w@o dephergedom efledlchhed O  we1l!ealmephg

whi ch use | arge-volune s g ic solidfor i qul d or_'suspension
forms. CombAééérd‘Fﬁ%a‘f-féelths pifocebe amamber h ahesadessopic orqui d
formul ati ons, tbgdieiﬂghébﬂo&édhﬂﬁﬁuéﬁl%%ﬁ%bl@ 4¢ dﬂy%wyﬂaﬂﬁﬁféoﬁoéél'n
its formfor precise véctoriza- tiaqn. rb&contrar the forpul ation
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-23- According to this process and with these non-

liquid formulations, the formulation is not studied in
20 its composition or in its form for precise vectoriza-
tion. On the contrary, the formulation is studied for a
tool or device suited to internal local administration
and which allows remote injection or in-situ insertion.
It would be possible for the process to use, in
25 this pharmaceutical form and with these tools,
conventional APs and especially those having already
demongtrated their 1local administration interest, or
whose local interest can be deduced from the mode of
action of the AP, even if its use in this form does not
30 vyet exist, especially when it could not easily be
employed without the contribution of the invention. The
different examples which follow illustrate the
possibilities of this process.
The process, the formulations and devices allow
35 administration into body cavities and intratissue
administration. Whatever the cavity or tissue, the
advantage is to be able to lead the formulation to the
depot site while avoiding or while decreasing the
tissue lesions.



It will be possible for these natural cavities to be used as
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- 24 - low dBsesprdeddss will allow, for exanple, the
concentration of therﬁ!%euiggal Qro%li(éoidé Naret ge good example of a
20 local action product having disadvantages by the
general route. However, the existing local treatments
(drops, spray etc.) run up against anatomical arrange-
ments to reach a precise target zone such as the meatus
medius (monocellular sulcus). In addition, with these
25  existing treatments, the necesgsary persistence of the
AP locally involves frequent applications.

This therapeutic process according to the
invention allows this key zone of naso-sinusoid
pathology to be reached. In addition to the maxillary

30 sinuses, according to needs, it will be possible to
treat locally the ethmoidal cells, the sphenoidal and
frontal sinuses, and the cavum tympani. The implanted
or inserted solid or semi-solid delayed-release form
will be in contact with this mucous membrane which

35 secretes and is covered by mucus circulating on the
meatus towards the nasal fossae, and emptied towards
the cavum by passing in contact with the tubal splenium
and the Eustachian tube.
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my/ day with allerglc Oor non-allergic rhinitis, certain types of
20 otitis or non-infectious sinusitis etc. In addition to
anti-inflammatory treatments, it will be possible to
practice antibiotic, anti-allergic, immunostimulant,
etc. treatments. It will likewise be possible to
combine the treatments. These treatments will have a

25 local aim.

It is possible, for example, to make rods of
dexamethasone phosphate matrixed to a level of 15% in
PLGA 50-50 according to the following steps: weighing
of the raw materials, mixing of the two powders,

30 extrusion, dosage, packaging and sterilization. It will
be possible for the implant obtained to have an average
diameter of 2.4 mm for a length of 12.5 mm. It will be
able  to be introduced inside the maxillary sinuses with
the aid of the device shown diagrammatically by

35 Figure 1. It will likewise be able to be implanted in
the mucous membrane of the turbinate bone with the aid

of the device shown diagrammatically in Figures 5 to
10.



an inplant in each sinus. For chronic treatnent, it 5 would be possible to

I mgi ne the intrasinusoid use of a polynmeric form (PLGA 75-25) of three
nont hs' duration of action, or even a %gservoir form (Hydronmed type) of
1 year's duration of action. 17wl be possible for these
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site of endoscopl X surgery, possi ble for the 25 distance
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conj unctival cul - de- sacPeeP WRIGFHiChniPsati 2ededn ,&B@/et‘blmln%q?ﬁ?sbone
approach is or the mucous membranes of the nasal fossae will also

20 be easy with the aid of the device which is or is not
combined with the customary tools of endoscopic
exploration. In the nasal fossae, local administration
is not very deep. According to the beody cavities or the
site of endoscopic surgery, it will be possible for the

25 distance between the external 2zone and the internal
depot to be even shorter or much larger.

Delayed-release corticoids are already used in
rheumatology. It is possible, for example according to
the process, to imagine an intra- or periarticular

30 local injection with delayed-release form deposition in
low volume (corticoids, anti-inflammatories) at the
site of inflammation (tendinitis, Dbursitis, non-
infectious arthritis, arthrosis, etc.).

It is also possible, according to the process,

35 to imagine an ocular treatment by depot injection into
the mucous membrane under the eyelid. The small volume
of solid or semi-scolid forms will make this depot
insensitive and the injection will at the same time
favour the delayed-release effect and the 1local



advant ageous for a chronic treatnent such as, for 5 exanple, glaucons,

w th pilocarpine. Here, the injection is virtually superficial
and does not necessitate tools apart fromthe adm ni- stration device
for the mcrovol ume seni-solids or sol #8s: 10 In the sane way,
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exanple, with be poss1ble to inject the formation at the chelc:u.d or
melanoma level, thus creating a high and sustained
20 local concentration from a diffusion gradient 2zone at
the site of injection.

In the case of certain solid tumours, it will
be possible to combine the treatment with a cytotoxic
agent (5FU or cisplatin type) whose diffusion will be

25 regulated by the same 1local form and whose local
concentration will thus be very high with a very low
total dose.

It will likewise be possible to use the same
formulations in much deeper applications and, in that

30 case, combined ‘with SMA (Shape Memory Alloy) active
catheter type or fibroscope tools, and with
specialities such as interventional «radioclogy ox
endoscopic or robotic surgery.

It will be possible, for example, to implant

35 intracerebrally a BIM23014C delayed-release form which
i8 more cytotoxic owing to access into the cranium.

The solid or semi-solid forms according to the
invention have the advantage, with respect to the

Gliadel-type 1local treatment, of being able to be
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admi ni strati on i:ne&h@eatganr:@owdnng to the progass exighple whehw ahe
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route, it is posm%le to |ma |n% the ippl antation of a treatneng
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into direct contact with the damaged vascular wall,
20 while allowing a high local concentration in all the
layers of the wvessel and around, and a systemic effect
if necessary.
It will be possible, for example, to inject
angiopeptin alone or combined with heparin according to
25 the diagram of Figures 5 to 16. It will be possible, of
course, to inject any other single or combined AP
capable of avoiding the risks of restenosis and of
favouring the result.
With respect to this perivascular therapy, it
30 is likewise possible to mention the possible use of
gemi-solid intravascular forms with the same objective
as chemo-embolization by suspension, glue or gel. The
advantage here is to use a delayed-release form whose
volume (thus the depot 2zone) is pre-established; this
35 allows a better localization of the occlusion in the
vessel. ..
The process and the devices according to the
invention combined with the fibroscope or with any
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the peripheral gossilgbe to administer to the lung, via the bronchi, or

20 in the wall which covers them or to cells of the
trachea, a delayed-release form of 0.4 mg of budesonide
daily which will be secreted in the flow if the form is
implanted, and which will be transported by the
moisture to the bottom of the pulmonary alveoli. This

25 low-dose preventive treatment, without secondary
effect, does not thus pose any observance problem,
especially in children. It will be possible for such a
form to have a duration of 1 to 3 months, or even more
if necessary.

30 In the digestive tract, devices allowing the
local administration of treatment according to the
invention are likewise available.

In the oesophagus and in the stomach, it will
be possible for the treatment of varices to be

35 envisaged with a form which is local and injected into
the wall. In the same way, the tumours at this level
which are well individualized and are presently
treated, for example, by BCT (photochemotherapy) ,
necessitate, after injection of the photosensitive
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any other solid(espeetais9l bdccal or nasal) and which allow a gsystemic

20 passage of the AP. The disadvantage is sometimes the
non-persistence of the formulation in contact with the
mucous membrane. It will thus be possible for the
sustained presence of the administration according to
the process at the local level of mucous membranes or

25 of internal walls to have an advantage in the search
for a topical form with systemic activity. It is thus
possible, according to the local treatment, to add to
the formulation in a small quantity any excipient
capable of being a vector of tissue pehetration suited

30 to the APs (organic solvents, surfactants, etc.). Thus,
it will be possible for a deep local form
advantageously to be the site of a systemic diffusion
with' respect to the buccal or nasal mucous membrane,
for example, which would not allow a sustained topical

35 administration.

The process. according to the invention will
likewise find its application during endoscopic
(laparoscopic, arthroscopic, etc.) minimal invasion
surgical interventions. The APs used (local



del ayed-rel ease form and especially PLGA inplants. It Is possible to
use: them with other peptides, 10 reconbinant proteins (interferon),
pol ycl onal or nonocl onal anti bodi es, 8ntisense ol i gonucl eoti des or
pol ynucl eot i des, etc. The soli@°formul ations or i npl ants whi ch
can be used i ~admigni ' fq t ti | NG :

descri bed aboveégggsrgﬁgﬁfgé Sﬁf?%%%@?g%ﬁggdg%ﬁfﬁgif%ﬁlggﬁoﬁgﬁgﬁéggﬁfﬁa
shape and their 18ne? | S@ldfet?®¥F , SEAd -6PRdA formywdshorhebpvemGagiml the

adm ni stration, alioan€xaep! &ff Oran apYebEPigrel I fALFRRNLIURE G{EBHNEOHEe OF
I nt ramuscul ar ' has gl so, been vergérnexpec edly

I njecti,on. 20 . . | t
noted that FREUERPY 4BFRAVEBEAGRat PFBASSor RRGI abRS, BSBSLPAFEGY Sfwith
a PLGA exci @ entdmhaishgasiver pysthe finsarumentatoncerissatriowteqf active

principle, such as described b t he re _sol ubl e or_.
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injection.
20 It has also been very unexpectedly noted that

the said solid formulations or implants, especially
with a PLGA éxcipient, having a very significant
concentration of active principle, such as described
above, whether they are soluble or insoluble, and

25 especially those having a concentration of active
principle of between 40 and 100%, and preferably
greater than 50%, allow extremely long release times of
one month to three months and more, and very regular,
or even constant, release rates to be obtained in vivo,

30 in being produced in thin elongated form, of diameter
or transverse size of less than or equal to 3 mm, for
example 2.5 or 2 mm, or even 1 mm or less, although
they' dissolve very rapidly in vitro, including when
they are used for a local or non-local action.

35 Conventionally, such rates of active principle
were intended for @ formulations with instantaneous or
rapid liberation.

The inventors have additionally discovered
that, in a certain form, in homogeneous distribution of
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pol ymer which will serve to control the release of this active
20 principle. The medicament can be inside the reservoir
in a solid, semi-solid or liquid form. It can be in
solution or dispersed in an excipient. By its porosity,
the membrane ensures the controlled passage of the
active principle towards the exterior. Among the
25 “reservoir” systems for soluble active principles, it
is possible to mention the hydrophilic crosslinked
hydroxyethyl polymethacrylate membranes (pHEMA, Hydro
Med Sciences). The “reservoir” forms allow a relatively
constant level of release of 0 order to be obtained.
30 The principal disadvantage of these reservoir tech-
niques 1is the necessity of withdrawing the biccom-
patible but non-biodegradable implant after liberation

of the active principle.
The matrix forms use a polymer matrix or system
35 in which the active principle is trapped to be
liberated by diffusion, by erosion or by combination of

the two phenomena.

The non-biodegradable matrix forms, such as,
for example the hydrophobic polymer implants of PDMS
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with 5 the PLGAPDGA) canseha;brt mlkbneesl | beration phases. initial

phase which |iberates “Eﬁa t@@e 9‘}@131“ ‘pglcﬁaggcg F Ffsf Lésrl i?ﬁ%l:ﬁouné hase

where no rel ease takes ease of orms
correl at ed by reference descrlbes a PLGA formulation with encap-

sulation of LHRH or the like which can be a dispersed
20 form of microcapsules produced by coacervation of which
the feature is the distribution of the active principle
at the centre of the microcapsule with a peripheral
PLGA layer.
From EP 58481, whose contents are incorporated
25 by reference, dispersed or non-dispersed formulations
of peptides and of PLGA are known, such as implants, in
which the active principle is uniformly distributed up
to the surface and using a specific PLGA in such a way
that the two phases o©of 1release (diffusion and
30 degradation) overlap without there being interruption
in the release of the active principle.
Numerous other documents relate to the use of
PLGA® in delayed-release formulations for peptides but
also proteins and genes. The patent WO 96/40072 whose
35 contents are incorporated by reference thus describes a
preparation of human growth hormone whose stability in
the matrix and in the organic solvents used for the
microencapsulation is favoured and whose release is
ensured by the PLGA matrix. The control process is
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dispersion of the active principle in the biodegradable
polymer matrix so as to isolate the loading zones of

20 active principle to the exterior medium and to retain
them within the matrix until the biodegradation of this
liberates the active principle which is then able to
diffuse towards the exterior.

This type of delayed-release matrix form can be

25 easily characterized by making water penetrate it which
will hydrate the dispersed zones of active principle
and cause a swelling of the formulation under the
effects of hydration by the osmotic forces due to the
impossibility of the active principle escaping from the

30 matrix structure.

These phases intermix to a greater or lesser
extent according to the PLGA formulation, the
degradation of the polymer allowing, for example, the
increase in the size of the cavities by which the

35 active principle can diffuse.

Apart from .PLGA and polylactic acids mentioned
above, very few injectable delayed-release excipients
exist. However, it is possible to mention, for example,
certain polymers, gels and £fatty substances. The



hydrogel s. Matrix Pharmaceutical, for exanple, uses a 10 viscous injectable
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release profile.

Apart from matrix or reservoir techniques, few

20 other approaches today allow a sufficiently 1long,
regular and precise release to be obtained.

It is possible to mention, however, the case of
implants which are totally or partially covered by a
coating serving as a barrier to the diffusion of the

25 active principle.

In the dispersed or non-dispersed matrix
formulations, a certain quantity of active principle is
found on the surface of the formulation and is not
included in the polymer matrix.

30 In the dispersed matrix forms, for a given
guantity of active principle, the surface active
principle represents a high relative quantity with
respect to the total of the active principle because of
the significance of the surface with respect to the

35 total volume.

To increase the charge or “core-loading” (C.L.)
of active principle, there is thus a constraint to
inject a large volume of polymer matrix for a given

volume of active principle.
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20 In the delayed-release matrix forms, the type
of PLGA and its physicochemical characteristics are
clearly specified and determine an area of feasibility.
The direct influence of the PLGA on the release by its
role of matrix barrier, its role in the relations

25 (hydrophobic, hydrophilic, etc.) with the active
principle and the influence of its degradation involve
a precise choice of PLGA.

This relation between the PLGA and the release
appears clearly, for example, in the duration of action

30 of a matrix formulation.

In such a formulation, the duration of release
depends directly on the time of degradation of the PLGA
(second phase or rebound). Thus, the PLGAs will be
gelected as a function of the duration sought. For

35 example, the 50:50 PLGAs, depclymerized in one month,
will be wused to. produce a one-month formulation
although necessarily formulations over three months
will involve PLGAs whose hydrolysis is slower, for
example 75:25 PLGAs.
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active  princi sent

Conversely 1o Keeh FRRRFRO A GRFnibeiag of Ehe- charge heerverior
principle” in amdppspetiallyobqgdBbus influence. It is thus the active- 37
- of tiv e to ayeid,t p of
percolatlogg rf %ﬁ*%tlgﬁgegggﬁag BXV% elgﬁngghpgﬂﬂﬂﬁw%Wnﬂ%fg% %b@bof
active pr|nC|pI@@tewmtmerébee@@naslen of detiease in volune of the depot of
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or for a local treatment, with a conventional dosage or
20 dosage decreased for a local action.

The invention more particularly relates to a
delayed-release formulation for parenteral admini-
stration comprising a homogeneous mixture of an active
principle in the non-dispersed state forming a

25 continuous phase of which at least one part is in
direct contact with the exchange surface of the
formulation and the exterior biological medium, and of
a biodegradable biocompatible excipient, in which the
quantity of active principle is at least 50% by weight

30 with respect to the total weight of the formulation,
and having a release profile which is independent of
the composition of the excipient, of the molecular
weight of the excipient or of the active
principle/excipient weight ratio, the release profile

35 essentially being exclusively dependent on the total
guantity of active principle present in the
formulation.

Conversely to known matrix forms permitting a
“charge of active principle” in an upper limit of 30%
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can vary con- 3Heeusilky apFyleapt HA$ ancbrup skewA9. PASE byolmakaht wWwith| ow

viscosity can beegpbéabled fehea dBd0dwREghe! egse tife formGih¥eoR! i Nai!l €
cal | ed nonophasi c., The abovenenti oned atents EP 58481 and_ 52510 but
al so the pat ent®XC1P1gpt 2 ¥EPXeSRPLERD 6 w88 it enPEeirE2PI¥orH3 %t ed

- I38 - bytma}ierme,aﬂd)gmmp_ bgivan]ytageasnbay sleBsl Othan 30¥i Sepsity
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20 It is possible to mention, by way of example,
the polymers of polylactic or polyglycolic acid type,
or the copolymers of polylactic/polyglycolic acid type,
or mixtures of these polymers and/or copolymers.

The choice of Dbiodegradable Dbiocompatible

25 polymer forming the excipient is immaterial, this not
having an influence on the diffusion capacity of the
active principle in the polymer.

It will be possible, for example, to use an
injectable fatty substance as excipient of formulations

30 of the invention, such as a polymerized or saturated
fatty acid such as ®Compritol or even excipients such
as polyvinylpyrrolidone (PVP) or polyethylene glycol
(PEG) .

The viscosity of the polymers can vary con-

35 siderably. It has been shown that polymers of low
viscogity can be suitable for a method of release of
active principle called monophasic. The abovementioned
patents EP 58481 and 52510 but also the patents
EP 21234 and EP 26599 whose contents are incorporated
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active princi pl @ynthasizekci fremt i7Sshor@geneoUIadtide a0 BES of
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is possible to produce the formulations of the inven-

20 tion with hydrophilic polymers.

As the biodegradable biocompatible polymer,
however, PLGA is preferred, especially a hydrophilic
PLGA advantageously having a viscosity in chloroform at
1 g/100 ml of greater than 0.6 dl/g.

25 The duration of action of the delayed-release
formulation will be determined exclusively by the total
quantity of active principle which it contains.

Active principle in the non-dispersed state is
understcod as meaning that the different particles of

30 active principle present in the formulation are mainly
physically in contact with one another and up to the
surface of the formulation.

It is thus understood that continuous phase is
understood as meaning a distribution such that all or

35 the majority of the internal parts of the active
principle are only separated from the surface by active
principle or a mixture of active principle and a
substance not opposing the diffusion or the dissolution
of the active principle.
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duration of release in vivo.

Surprisingly, despite an in vitro release of a

limited duration, the formulations according to the

20 invention allow a considerably greater duration of
release to be obtained in vivo without relation to the
duration of release in vitro.

In addition, the release profile in vivo is
clearly different from that of the two-phase matrix

25 forms and will be of pseudo order 0, corresponding to a
constant diffusion of the active principle in the
course of time.

This release profile constitutes another
advantage since it allows a liberation of active

30 principle of a constant level in the body.

The formulations according to the invention are
injected directly in their solid form in the absence of
any "liquid excipient; the high proportion of active
principle thus constitutes a determining advantage, by

35 allowing the volume tc be reduced significantly.

Thus, with respect to a matrix form with 20% of
active principle, the novel formulations according to
the invention with, for example, 70% of active
principle allow the volume to be reduced by a factor of
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formul ati on of the invention, wthout absorption of fluids, nor initial
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epi der mal %ﬁPMKQhe biodegradable biocompatible polymer forming the
excipient, it is possible to incorporate into the
formulations according to the invention active prin-
ciples of high molecular weight which were not capable
of diffusing in the matrix forms of the prior art,

25  especially synthetic or natural macromolecules,
especially proteins, or their analogues.

The invention thus allows liberation over a
sustained period of fragile molecules, especially
peptides and proteins, or their analogues.

30 Among the active substances which can be used
for the invention, it is especially possible to mention
proteins, peptides chosen, for example, in the group
formed of Triptoreline acetate, lanreotide acetate, of
a compound having an LH-RH activity such as

35 Triptoreline, «goserelin, leuprorelin, buserelin or
their salts, an .. LH-RH antagonist, a GPIIb/IIIa
antagonist, a compound having an activity similar to a
GPIIb/IITIa antagonist, erythropoietin (EPO) or one of
its analogues, the different a interferons, interferon
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20 calcitonin, glucagon, gastrin, secretin, pancreozymin,
cholecystokinin, angiotensin, human placenta lactogen,
human chorionic gonadotropin (HCG), enkephalin, colony-
stimulating factor, an enkephalin derivative,
endorphin, kyotorphin, the interleukinsg, for example

25 interleukin 2, tuftsin, thymopoietin, thymosthymine,
thymic humoral factor (THF), thymic serum factor (TSF),
a derivative of thymic serum factor (TSF), thymosin,
thymic factor X, tumour necrosis factor (TNF), motilin,
bombesin or one of its derivatives such as described in

30 the American patent US 5, 552,520 (this patent itself
contains a list of other patents describing derivatives
of bombesin which are incorporated by reference in the
present application), prolactin, neurotensin,
dynorphin, caerulein, substance P, urokinase,

35 asparaginase, bradykinin, kallikrein, nerve growth
factor, a blood .coagulation factor, polymixin B,
colistin, gramicin, bacitracin, a peptide stimulating
protein synthesis, an antagonist of endothelin or one
of its salts or derivatives, a vaso-active intestinal
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- 43 - An altern veEPro ess aggL gngaggzerallx to . t he
matri x and non-HaERIRIcotPosi®tond v PP Rfenth®of PXOLeiRye
principle and theksele#si pblarmacologipaldily lactdivePlfiagmerttd nb&ndhrdséor

| ocal as I a . Jfgr __nqn- || application and necessitating
nei t her mqssolé%%?}dﬁ%roﬁegngéggf'the m xture, conprises the st eps

consisting in: The wagegdsolngle Remigensmbstanaarsidt aseuaedi ve
principle and of,t heay Gt  the formulations or implants according

to the invention can in particular be Triptoreline
acetate, lanreotide acetate, goserelin, leuprorelin,

20 buserelin or their salts.

These formulations additionally  have the
advantage of being able to be administered with the aid
of the use of the above device £for the process
according to the invention.

25 The manufacturing processes of formulations
according to the invention depend on mixing techniques,
compression techniques, techniques of extrusion in the
molten state and grinding techniques, conventionally
used in the field of the manufacture of delayed-release

30 pharmaceutical forms.

The invention likewise relates to a process for
preparation of a delayed-release formulation according
to the invention having the steps consisting in:

- producing a homogeneous mixture of the active

35 principle and of the excipient, containing at least 50%
of active principle;.

- compacting the said mixture; and

- extruding the said compacted mixture in the
molten state.



10 - subjecting the honbgeneous m xture to high conpr essi on,

preferably with a force of greater than 1000 kg; - grinding
t he conpressed articles obtained; and .}5’ - putting into a form
suitable for admnistra- tion. B "~ According to the first

bl doess, the process |an  aPREERECLOL! ol Y TSy LBEALOLOY e

manner : The Actvé princi
in the proporti 6R€ U?a'WéPghtaf&‘ nAB- Wﬁi‘d—”m‘:e compqe iyl @&mp WEALEYEAP Elh@l 30%

PLGA) . cont¥h¥i NJoFS Cak¢ w8 OYritrfd i %1@' NadghonBgenegidsipient,
The m xture

m xture, for exa h t aid of a_ferr] buI

is then | oaded Ff SC&%gﬁpl‘g‘gs?Wdl @ndzg.ntend fa‘?fF cﬁﬁﬁ%ﬁt 2n W&l ka??i ed
out which cozrres'p@ndaon lockl fappllt:atao geshdle" n@@é@éﬁﬁ&t@ﬁgwmhéhthéfows
briquettes to be d of r e 13.mm di,anet er .5 mm

t hi ckness. Thi's |i amﬁﬁﬁoﬁ%‘?@éc%grlde% gﬁe LXK /o Eﬁﬁ@%ﬁé?ﬁi hie
press. 30 step‘ﬁheohantaengesn are pul verized, which can be

carried out, for ex@}[*@'r%dﬁci% a%&!nﬁﬁ@rf%] 9{) ur%fofuél‘(érééé‘i{rQ“

with balls or with a kni ect hi's operation
is to inprove tBEIncipdgapndyobf thike epedddentiixt ure f1ow during the

extrusi on 3y necessary. 'ns{f: §c@§xﬁ% %‘Hé‘rhéhbééhéeﬂsw{:@t&f@ B t Righ

parts represents |less than 50% o e total The m xture Ts
extruded t hr ougROBPHPESHPTY hPTelexably Wik @ 401 QEsiFrERter than

m croi npl ants. Theo kg; - 44 - extrudate
I's recovered after control _of the di r aser enc ) on
a light drawing tractor. grlnélng éﬁ éﬁ"@ﬁ:ﬁsﬁq‘i ae:‘ﬁéc egr o%ﬁ%&ﬂ? ‘are
cal i bra- t ednBly t he extrusion nozzle and not by drawing. 5 The
extrudate i.s-cut to the_d eﬂgé 0 i_cal
control to 1o tain the %%{té:ﬁ%xl% (? QV\EI ch arel (geln F%‘g%eéa QQ%%%

i njection deipves before gamm-irradi ation (25 kGy).

According to the secondape@e@ing i tHOCLSBstS ptBcesd, Itath QWtocd is
exanpl e, as follows:
carried out, for example, in the following manner:

The active principle (AP) and the PLGA are

20 weighed in the proportions by weight of the mixture
(for example 70% AP and 30% PLGA).

Mixing is carried out to obtain a homogeneous
mixture, for example with the aid of a ®Turbula mixer.
The mixture is then loaded into a compression die.

25 A compaction is carried out which corresponds,
in fact, to a “gentle” compression which allows
briquettes to be formed of, for example, 13 mm diameter
by 5 mm thickness. This is advantageously carried out
with a knuckle-joint press.

30 The briguettes are pulverized, which can be
carried out, for example, by screening, cryo-
pulverization with balls or with a knife mill.

The object of this operation is to improve the
quality of the powder mixture flow during the extrusion

35 necessary in this particular situation where the molten
parts represents less than 50% of the total.

The mixture is extruded through a die of the
same diameter as the desired microimplants. The



Starting froma m xture of AP and PLGA, the process is no |onger a
sinmpl e conpaction but a very hi gh conpression of the m xture starting
with the sane constituents (excipients and active principle). 15

It will be possible to obtain this ﬁgpér- conpression with a

m i mum force OfxPPEAhPA: is recovered E&%ercggﬁﬁ gn%&'tﬁg gidthSter ?y
hyper conpr essi on carried out at _a significant dianeter, for exa

13 nm or great et2SP¥ PREME; AKSVERREY i BR éflﬁﬁh§ anwﬁﬁgrﬁﬁﬁF59F'c exci pi ent

(capabl e of nelting at PQEE@&éntlallgW &hd n&@cao%gsysﬁtlée addm ¢ ikpat hat
obt ai ned under F?Sng ondi ti ons ;s to .sa é arent or vitreous,

very different ?OF FUghes; ARAZAP: 8RAsFREI a@&ﬁﬁactlon 25
This operatd on takesThepkateudaake 1samhmemb the tdaqiared Ulengtin &9 &
conditions or e MI er r.in er conpr | on,

| ow terrperature¥8£ﬁPEOB v&tre%)%s tn§n¥ tl‘cﬁ %C‘FH: P agttcgrp % %t”enof@}%‘%e
exci pi ent withimicheimpkapte whicht #iredihsd loaded 1nwp\mhé bejpocionl e
to reconpact thggg;b¥Rehafrore é ée§§§gd gghghenghﬁ ul verized as above
in the form of mcro-conpréssed articles equivalent to the

precedi ng n1cr0|nplantsACC°rdln9 Lo the SachiRRREGAH ¢ ithe PFICeSBt 28 to

the 35 deh@yedcaekeaaeoﬁernaoefeRh@blelIabeauuaqut tenpera- ture, or
sol vent, or nanufacturlng ehlq% (i pharnaceutlcal
forms which are of LRFFLBRar Wﬂ‘eraes‘f‘lﬁ"b‘r‘rﬁr r@r’?ngarf Fl@Pagr FR

t he process is no longer a- dimple com@@blt\ienprblmﬁl £ every
especially for fragil I ules for

pr ot ei ns. ﬁ ﬂ %?%% pﬁﬁ%ﬁss |rh?|wé%§2 Ftaﬁt Wﬁ She

manuf acture of canstithenhs (estipdeptissiand aorcevtah@mn@l@a%)of active
principl e) @pether thengargigispgésgg ?éigle npg- dbﬁESEEEdthEQr Bpﬁegatrlx
0

forms, the conpression to a matri x struct
equi val ent to tBARPressipRawAsl ByMABRMHE LRECExSEpOSst tAB-t on heatlng.

The hyper-conpressed ar fhel escahkefuBHb¥eri @8- 1hiki ONhp8r88mPEEYsion
directly ina dlsgggggd Shgro ar%icg?%nlflcé%t diameter, for example
13 mm or greater, is the transformation of this

20 thermoplastic excipient (capable of melting at tempera-
ture) into a structure similar to that obtained under
hot conditions, that is to say transparent or vitreous,
very different from the former obtained after simple
compaction.

25 This operation takes place at ambient
temperature, in cold conditions or even below 0°C.
During this hypercompression, at a low temperature, the
vitreous transition to the plastic state of the
excipient within the mixture is obtained:

30 It will be possible to recompact these hyper-
compressed articles then pulverized as above in the
form of micro-compressed articles equivalent to the
preceding microimplants.

This technique particularly suited to the

35 delayed-release forms of PLGA allows without tempera-
ture, or solvent, or manufacturing wvehicles, the
obtainment of pharmaceutical forms which are of
particular interest for preserving the integrity of the



It wll be possible to inject the dispersed formdirectly after |oading

i nto a needle of a device such as that described above or to inject it
in 15 suspension in a liquid nmedium (such as for the
m crospheres, for exanple) Ong”of the possi bl e aspects for the

solid form ' t f: Ion li.n
formul ati on suché % 91 %qggoveghgg%#ﬁél p%g enﬂﬁ%}l?u1OI?QEfé%r%%c%nd
di nensi ons defi Aéd §§§véxamplﬁn rép@mb@nan@ piret@assri bed | ocal

adm ni stration devi @f8is process is IVAMRIGOUSEY i Aterd OF MHAL | 91'i‘e' S
in the form | i nder_ of dianeter less than 3 mm preferabl

less than 1 nW@nH%GC¥HFe IhgPACrEEs SorMgan(nafp RATPTiSipgeMatsy| h?%ss

than 30 nm 3 hesbet alf welture haiitgiAey whetHwn tﬁ'féé‘é’f{a@fé]dlﬂﬁé?f@é@bb# 20
mierr]. The |nvethon i kewi se relates t

Thor apeut o t r cBPREHE-SBBRRPRS] RGE S FHARF I o a0 e FOMRERARERR] Pht i ng
a treatnent |nvbhE|@@Gﬂhéebdbem@-a mattrion stfrwetwact ieguirabentpl ecothat

f | at

The Tormil at | onCEsR Bsd,Svalrkata, S ELsTERE Reltteh BRAER. Tous or
i ntranuscul ar route. 35The hwerm@mﬁ% eﬁwcéaSOmfw apylverizare

means, 1®pPeekahl ¥an heStARRIA rddHI8F 1P @f@ﬂé@se@%i@ﬂop&rtlcles
di aneter of less than 1 mm
The invention | fRERi-se relates to the use of a solid fornulatlon such

as defined above for th@t wiDDt dimpBkseble debavietiddl eane eaigpérsed
The exanpl es bel.ow il

str te the in
I ntrasi nusoi d i NS&M E%%%nioﬁﬁégg lntcbﬁ%tgeeQE@AC&Péhl evice
The nanufacturesu&htheS|n5hats desdexbedt habowe or phosphagectakétplane

acoor ding 4 e, LRLLAYEAT AIASES’ Afuia  megin ™ @UAY Lo tNELMene

materials, mxin extTus’o screenlng
dosage and mlpaeﬁagemgs,aﬁprUﬁaémpéEaSs A Ian1nar flowin a class D

clean room and finallyppkerdd i@ | 99ssible aspects for the solid form

is that of an elongated cylinder.
The formulation such as defined above can,
20 preferably, have the forms and dimensions defined above
in relation to the described 1local administration
device.
Advantageously, the formulation is in the form
of a cylinder of diameter less than 3 mm, preferably
25 less than 1 mm and of length 1less than 50 mm,
preferably less than 30 mm, the total volume being less
than 50 mm', preferably 20 mm’.
The invention likewise relates to a method of
therapeutic treatment comprising injection into a
30 patient necessitating a treatment involving the libera-
tion of an active principle of a formulation according
to the invention over a sustained period.
The formulation can be advantageously injected
by the subcutaneous or intramuscular route.
35 This can be carried out by any suitable means,
egspecially a standard injection needle having a
diameter of less than 1 mm.



For a batch, it will be possible, for exanple, 15 to weigh 38.25 g of PLGA

| acti de-cogl ycol i de copol yner (50:50) and to I ncorporate 6.75 g
of disodium dexamet hasone- 21- phosphatgspulverized to | ess than 100
m cronetres. The powder wil | mxed with the aid of the 20

t hr'ee- di nensi onal ”Dve?ﬁ@t1nﬁ%%%10n?qﬁké%1sé:ﬁ%%é%%§t¥o ﬁ gXRﬁﬂ?léf\a

quality of the _mxtur contro
After extrusi onSothe niferaud aitdopyl earglzedeainddefinedt r @@@Heagaﬁcﬁfl ntkeines

of diameter 2 t@b2a5nm@aeeo§5a B@Iﬁgé&ekbieh§eV§EEEb€d (% AP, AP

content/l ength). The e.inse necessar for obtaining a
dose equi val ent to 79§ ﬁ% Séxgﬁ%PWaégthEﬁ6§ﬁh§ LaveRgdon:

cal cul ated. 5 The cyl | BRRMPLEale cut to Iengths corresponding to
t he necessary wei ght an are acka ed | i dual | n the
cont ai ni ng devi ces mhicﬂn&ra ﬁPPF°g§ g |rr§ zn /¢ t%&%ﬁ phos-

It will be posspbabtet oPLEA Ehemdevice directly I nside a trocar of
diameter 3 mmand | ength,l0.c or gg% B« 5
to 10. 35 Bef or eét rensg}lr‘?actt:%g%e ?Icr}‘gl(?t q"# tfejésgcf’;klf nser e&gg&ﬁé

example in chpbﬁs@haﬁaséakeo@éagguéﬁcorénngtﬁ@ the flilowing Shages:t he

in-vitro ang in-vivo releggaaoiifig of VEReT kel aRtR-ARAY, GRiBag, ofiPstng
predictive of the life o the i nsert.

D47 - extrupjionyi r Grindifg r@hse SCTRENING | oulesagy  and

determ nati on opathegifRghy alRL Gridexrncissd oni Lamedawmflow iiisidlechlasghpt he
insert is innersgd Fi ures 17, .18 show these in-vitro rel eases

for three differsht® & 88nc8HFr£%P8§EY ?tﬁﬁliﬁ 15 and 20% r especti vel y.
In vivo, a rat nodel isFoged BEHtrhnsittwitl be pdmsaiikdiecr efbei éhample,

abchlDeONS Y 06 WG IAS LY, ol SR st earer o
remaining in thé59n§@9t aﬁm@r §a%r|fhﬂﬂ?ﬁﬁbnaﬁ?aanﬁnﬁﬁsg' o£nd @aﬁpﬁiﬁg at
determ ned ti M§examethasone-2TL-BHb8PhARe 2lplith2Zz&oWcbhe Teasul t gnah
this I n- VIVO control at three percentages subcutaneously (A)
100 micrometres.
The powder will be mixed with the aid of the

20 three-dimensional movement mixer and on the first
extrusion, the quality of the mixture will be
controlled (% of AP).

After extrusion, the mixture is pulverized and
extruded again in canes of diameter 2 to 2.5 whose

25 homogeneity is verified (% AP, AP content/length). The
weight of the insert necessary for obtaining a dose
equivalent to 7.5 mg of dexamethasone phosphate is thus
calculated. The cylinders are cut to lengths
corresponding to the necessary weight- and they are

30 packaged individually in the containing devices which
will be gamma-irradiated (25 kGy).

It will be possible to use the device directly
inside a trocar of diameter 3 mm and 1length 10 cm
according to the diagrams of Figures 5 to 10.

35 | Before testing the efficacy of these inserts,
for example in chronic nasal occlusion, on the
maxillary sinus, the in-vitro and in-vivo release are
verified on a model capable of being predictive of the
life of the insert.



and intraperitoneally (B). 15 EXAVPLE 2: Transl um na

I npl ant of | anreoti de acetate, solid form | npl ants or
cylinders of diameter 0.75 mm and Ieng%ﬂ 30 nm wer e manuf actured. They
contain 12.80 ng 20 of lanreotide (BIM3014C) for a conposition with 90%
of - | anr eoti de aceta an 0 of ni t hat si ze
of 200 units or 4.5 ?ﬁs I? %95 Igﬁ?eot?%%e%%%tate?nann|€%$§e t he

manuf act ur e conéetermhﬂﬁ§é§ntmithﬁo&Pn@MﬁHﬁk? WRi 8hi Hgoteite credium 25

evacuation, hyghat 88NwhibhXihg, m@étrrcualsommmez%re)a ng?lg{uresarf'ﬁngﬁéméﬁd and
une o

i rradiation. hi ng cqrresponds to the VO

wat er / manni t ol 531 GIEUA, %\‘r%s%ne gnglﬁﬁﬁd relpases itofe t reﬁnod’c%g?ﬁ%nt
somat ul i n aeetatenpemdeatloﬁstbe aphee 30, $5raﬁge20% respectivelgnnecti on
i's the conbination of t t.wo syr| nges ;via b val ve.
Evacuation is then carr?gd Bt ngi dé'h hgggﬁi f pb‘&%ér‘ a@ée insert 1is
Hydration i s obadinhnisbgrednedtheny suibeuwtamdausly Qnunntmammmmmomeallyhe
mannitol solutigha MpenGrdfeace G MISAIRMCDY Loedndal FAoRRYETEG! SchY
operating the pi stons o yringes. After checking the HP
honogenei ty, exReasesh @@F#@ééoﬁ@énﬁobWh@q&aﬁmkﬂﬁn91Qhe quantltY of AP

- 48 - 102 CRBRalRIAYIANA thes SddAd hPréhesdesiFedediABIKS - animaldi S
extrusion is Ilkegnse opt ai ned ggFggeratln t he pi ston of the syringe

with a notor. samplingy §Fp PiPPPeliBEB-after or before the 5
cutting of the CyllnderslghfeéouﬂlsaiIdm$VEEOBhbwnghe radsid vsatef Ehos the
pasty m xture to obtain _th rran

oY s T a2 BanebErSirat crBad Mrtsensagen TReviinEEIT Ay o

in a device of 40d fntmeperitonmailigh(&3.is shown in Figure 5.

Irradiatiogsby sterlllzgkhﬁgLFagter packagi ng of the device, is carried

out with 2 be possible to inject this device at
Transluminal dimplant of lanreotide acetate

solid form

Implants or cylinders of diameter 0.75 mm and
length 30 mm were manufactured. They contain 12.80 mg

20 of lanreotide (BIM23014C) for a composition with 90% of
lanreotide acetate and 10% of mannitol.

For a batch size of 200 units or 4.5 g of solid
(lanreotide acetate/mannitol), the manufacture com-
prises the following steps: weighing, connection,

25 evacuation, hydration, mixing, extrusion, drying,
arrangement and irradiation.

Weighing corresponds to the volume of the
water/mannitol solution, on the one hand, in a syringe
and to the somatulin acetate powder in the other

30 syringe.

Connection 1is the combination of the two
syringes via a 3-way ball valve.

Evacuation is then carried out inside the AP
powder.

35 Hydration is obtained by contacting the powder
under wvacuum with . the mannitol solution. Mixing is
carried out by to and fro movements by operating the
pistons of the two syringes. After checking the HPLC
homogeneity, extrusion corresponds to the production of



the local level to deposit the cylinder of lanreotide 15 before or after

angi opl asty, like a stent, through the | umen of the catheter.
The local delayed-release effect of this formul ati on has
previously been evaluated intra- nmudButarly (i.m) on dogs, and i.m

fesult of phar micRrie: TRESudn' B Bk Jsyited, tp, Wiy deBiege GrIRTILST

| anr eot i de Thisamwoolsidry. is likewise Bbgained4 Ishoopetrhe ingsuthes of
kinetics in 25 Shgalhh u Jbgut a ly (A and intra-
muscul arly (B) .p s ot EQETEg??ééﬁI ?g?gbéaﬁﬁggéél | ow a sustai ned del ayed-
rel ease effect to be coRsvdagediat €arriedal oveverfedr orangedprastiheith

a high | ocals copgenihgt ich euer dfisndds PeftkOotbonsists in e@%ﬂ@i&?

Sem -solid depot, of | anreoti de acetate ) Lanreogti de acetate Torns
an inj ectabl e dENGydtRter Iromeakhe pRASEYr MAXEUKE. sbPi PRARIR whhEr  dBY
The del ayed-retgdsadeeffect is obtained by deposition, directly

fromthe active princi pée. This e del ?}%ed-trel ease eff etct Cils nmodul apl e as
a function of the pefEBHESHE™ " The “RUFPACI-Sn oft Tact i BH-ATFUE di r 8881 y

proportional tocyhéndevsiiomigie ekthei nitjertddnt merdle in a device of

- 49 - m | epo LS _Lhy L.bl kLhe any ot her
active pri nl??pl %?8#%?eghlﬁchmt‘ F%{elc_ﬂ(}oﬁ%i E%dgpéégl_h'ﬁ E?Qgglfc'lg(c:)tgWl Il be sought,
with lanreotide. It wlfrpadiatigasshyp| eteridigardan t hafgeratbaskagingti on

of the 9 AP_(S)_oPYtBQedQU%Q?CQEi Egkkiédofau&h%ihﬁnbgokb% al one.
The sem -solid is manuf act mci ccording.to a . procesSs, ¢lose to that of

the solid of Exanple 2 %t e ROFRYIe texdmiSShn, thiByideyicghdat

rearrangement ehe localefieell by dieplogituttiod. chdinasan@fe, lLaRred0ddenits

10 40 9,0hd ATEERLIECRCALS Wl B RGP PN IE S50 crro 8 30

40 nmg of AP. lumen of thbeecabhatarturi ng steps are wei ghing, con-

nection, evacuation, hygpati ofcdy Xi Bdy 20LJLELRULLEY effect of this
formulation has previously been evaluated intra-
muscularly (i.m.) on dogs, and i.m. and subcutaneously

20 (s.c.) in man.

Figure 23 shows the result of pharmacokinetics
on dogs of the 12.8 mg solid form of lanreotide
intramuscularly.

Figure 24 shows the results of kinetics in

25 healthy volunteers subcutanecusly (A) and intra-
muscularly (B).

The results obtained allow a sustained delayed-
release effect to be considered at the local level of
angioplasty with a high local concentration over this

30 period.

EXAMPLE 3:

Semi-gs0lid depot of lanreotide acetate

Lanreotide acetate forms an injectable delayed-
release paste or a semi-solid with water.

35 The delayed-release effect is obtained by
deposition, directly from the active principle. This
delayed-release effect is modulable as a function of
the percentage. The duration of action is thus directly
proportional to the erosion or elimination of this



15 and irradiation. Distribution consists in a volunetric
filding of the injection device (Figs. 11 to 16), for exanple, by
rotary piston fromthe mxture syringe. This sem - solid formul ation
has been the subject of a clinical 20 tTi%d ‘in heal t hy vol unteers
ntramiscul ar Yo df 828} qepor. v igl tollid | LLDNSEDE ROSSLBlELa thep
obtain a form dlg over “one ht B°° concentration an

the quantity ofOWea\mtllWederWJ@IQhefmnawhmhartdhe comhinedt daxialy of

the local diffusg@det2%ill be sEXWPLE (fich 1anreot:1decorr@€“»§91[‘10fb@ 20%
matrix formof actiyve principlewifh a 52% non-matrix form

A very sol ubl e BRF$tRIR it svelupbe Thlresauration s of xagtapreh af pide

(75:25) of sgol ecmtsy mpl@t& maﬁna%@okiﬁ@mclgooﬁ%anﬂa@fewb%ealoﬁescosI ty
equal to 1 dl/g hl or of gr m whi.ch, onlé r;__lder oea r’f?drol si s bﬁ | oss
of mass capabl e of cont | SF51a SPetri X1 F | BePYfAGRUred f#qeRr t 1

20% (bef ore perpmdetzonglaose 66‘Vm:hatwelfgluhe3éollirithr Exanfplacta we:.tmouu:l pl e

in PLGA are th ed. tof

I npl ant s \/\hﬁ%@% easeEIXtS:rVé‘QIS?lI ' ed ro a %Fé %E%%m%%

physi ol ogi cal gmmm vt hdustmbutnqg For example, for 200 unlts

- 50 - 10 Jf‘elgﬂr/ébE'PJiénééeEQtéChﬂQ BE %‘Ee@'a%e Nk the Id ate

4% of thetotal doselntvvo days and é ays before the
| oss of nass of°% h@‘%oﬁ’?ﬁela{%ﬂ%ld‘f aﬁ? é§ewh|5éﬁ eréglqwanbeﬁ%ﬁm on

of the active aﬁldpféflci@j@ct@@ta\@ge@s @864 0 and @i@OAp(Fl gure 26). The 52%
I npl ants of active prin %eellbrate 66% of _the total oselntwo days

and nore than 90%in on Ranuiageuping >9¢-eps 9t wei E $°110
Conpari son of aemtion, arsvaometddn) X Hydrawddh, mixing) nsﬁlsﬂ&:ﬁoutsracbrt of

Triptoreli reline panoat e) Two formul ations of
Triptoreli gg pa%fb ’gélg?fglatlo?’LGA (50:50) are prepared, the first with 40%

and the 15 second witPHEesDbutonvequsisdispl Bn a volumetric filling
of the injection device (Figs. 11 to 16), for example,
by rotary piston from the mixture syringe. This semi-
solid formulation has been the subject of a clinical
20 trial in healthy volunteers intramuscularly (Fig. 25).
It will thus be possible to then obtain a form
which is local over one month. The concentration and
the quantity of paste will determine the duration and
the intensity of the local diffusion.
25 EXAMPLE 4:
Comparison of a 20% matrix form of active
principle with a 52% non-matrix form
A very soluble Triptoreline acetate (TA) salt
is mixed with a PLGA (75:25) of molecular weight more
30 than 100,000 and of inherent viscosity equal to 1 dl/g
in chloroform which only undergoes hydrolysis by loss
of mass capable of controlling a matrix liberation
after one month.
20% (before percolaticn) and 52% by weight
35 mixtures of active principle in PLGA are thus prepared.
These mixtures are. extruded so as to form implants
whose release is verified in vitro at 37°C in 10 ml of
physiological serum and without stirring.



The liberation of these two fornmulations is conpared in an in-vitro

release nodel (the Iow solubility of the active principles
necessitates a suspendi ng volurme of 100 m). 20 Despite the
insolubility of t he active pHﬂCl%q €, arratrixtype rel ease with

40% i s observed (Fi gy o‘t% %é)s @\tnpﬂﬁ%fs':' gyre %)l:i[ht h%rrl«;1 g&slee S rﬁ r eady

essential |y independent M- Vi
functioning ofliberate é%t@f/etbs tprahcdpke wnt kwoedipast angl and YPLEGN % n
MALrix and non-in 36"@hys*pUPAge! BHE 1888 BE! nd2ACRE Yhd *&ﬁ:l%ﬁﬂéib'ﬂdl%é’s of

its salt. Macr oscopi ¢ ference 1In

node of acti o3P beVBkeh nRYPLveDr nihat i brbawat - af r ishe oragtive

The matrix prepsEfhdDplof kEéwa)é@ 43675223 dsoPLﬁMgur@tgssal I %@C@ﬁe
(80% 209 in a non:di

S ormafter, t s In oqi cal
nmediumin vitro mplaza%%t ?‘n?c\‘fllrvteuémﬂp%ﬁlﬁ tegl}%\ ﬁgf nCfp tg‘ gqqt#as a
35 transl ucentdespeaiancewnl tihyan andr easeei ntdthlaan‘EG@I% andch one wkesk ease

in length wthg. to tinme O (Figure 30), which denonstrates
a constraint of t?h%‘%@efﬂm matri Xx. -
51 - _ The 7EXBMPLEGM Triptoreline acetate (48% 52%

non-matri xjgreparation él&g_:%riﬁ‘énSéf”eacﬂia‘éﬂko'&idafnto?{-matrit:@rfcﬂﬁﬂ’%vit‘_t?
virtually totally deval active 'E{'I nci has not under gone
a change in di &Rt erinfoluple, | &adith (efgur mtj.oreline (Triptrreking e

princi pl e has tﬁgﬁo@s@ﬁped fromthe PLGA non-matri x skeleton. In this
case, the active pertnCI péé?ﬁiﬁ“ﬁsg ree of gny Ehéﬁ %o ggm cal c():ongt I’aléﬂ
with the polymer. The 8T ingouPRBORFCt HRR
rel ease of the B@GAVQSPLSD¢ImnE prepaﬁed thEX@ﬂ%dE?hﬁgh 40% Fﬁ? thid
Comar 207285 ERTRIE b2 SE RGP ShryneplpPt 0 L0 2oL 2
In the sane in-vitroTheellddwratiooe| ofasthese twexafptwuliatibtnee is
non-matri x forgoWes fe§OMRA’ €t §hCvitro release model (the low
solubility of the active principles necessitates a
suspending volume of 100 ml).
20 Despite the insolubility of the active
principle, a matrix-type release with 40% is observed
(Figure 28). At 52% (Figure 29), the release is already
essentially independent of the matrix.
The in-vitro functioning of the active
25 principle with respect to the PLGA in matrix and non-
matrix mode thus does not depend on the solubility of
its salt.
EXAMPLE 6:
Macroscopic difference in mode of action
30 between matrix formulation and non-matrix form
The matrix preparation of Example 4, 75:25
PLGA/Triptoreline acetate (80%-20%) in a non-disperse
form  after ten days in a physiological medium in vitro
contains virtually all its active principle; it has a
35 translucent appearance with an increase in diameter and
a decrease in length with <respect to time 0
(Figure 30), which demonstrates a constraint of the
PLGA matrix.



sanme dose of 9 ng. The release results over one day (Figure 32)

demonstrate a simlarity of action of these three formul ati ons. The
rel ease value obtained in vitro 20 is t_hug not proportional to the C L.
Thi s denonstrates the role of the active principle and of its total

quantity in the action ghet hes noy- ﬁbw/&éi%g%%ngf% acecaceExﬂ%-rEsnzgé)i -

Conparison of the in-vitro |liberation of t non-mat ri X

dose of 6 ng anfPR-HYLTrix preparatigy fBIGAN dthensausi senHs ionke FEESS
PLGA of ~  MNgegaggyst hains _10Q1iQQQaW§?e PEQEATEF WAL LofOof actiwe% of
Triptoreline acetate, £TA). Tgese two faormul a- tions were checked in
vitro, the firBf*3fB Bosétor@80n0§ HHIEF39Rs: aTARANIS i) % Reond
at a dose ofs in6lemgth528agbreTAL)in 6 ng). The results (Figure 33)
denonstrate a difference,in_rel.ease kineti.cs ,link o] t he di fference
I n dose of active pri nc?% e.ac‘El%% %rlnClpé'}?Alm% ggu%5escape|& fdreo“}‘rp% ¥ son
of matrix fornsPUWEAh R mat70lk arskelet@0% din athiise paseci pthe active

(Triptoreline aggiatehibn Fred NoE VAl i ' -

bat ches of irrpla%nts %t% 5‘3%}0 ofreact ioée iny pﬁ%éc?%%glﬁé%lﬁ%a%atcc%n%?r%% ant
with 70% of act¥ieh the polymer. The PLGA remalns unagjmnged inprikeipl e
and one baugh oftohfBéadt whéhr8P&aet 8€ttMe actiPki peipkepwere injected
subcut aneously in four groups of 12 rats: 4 animals from each group
were sacrificed on g@‘-‘-ﬁ&—a—ﬁd Eqohé d19. The inplants were recovered and 5
determined by HPLC iQompagdt¢sont Obektteen thon-matizdwal form queBRstiep of
active princip

| evel of the ikﬁ?%?%z‘%%iﬁepafg %Fégzglﬁt&sﬁgéﬁﬁ %g%d?f%gdri&%ﬁl})%rggédu%

obvi ous paral | e80%nefsTnbpbdrebinacadetabase of this percentage between
the 52% 7Q¥or 80%TOrgg. the game iﬁ-%r&035£e%1%ra%%e“tr§o&§f deyel ppent
of the residual quantity of pure active principle 1 n ng. I'S

noted that contF¥ayple ¢hethzsgl men-anniz £9rxes werelgogwpredratavehage
there remains aggiva@niddae 0bradi ine ThePlididide WREENtLS SFOPI Uneangagnd
equivalent in tElls‘aic_:;ure 32) demonstrate a similarity of action of these
three formulations. The release value obtained in vitro
20 is thus not proportional te the C.L. This demonstrates
the role of the active principle and of its total
quantity in the action of the non-matrix forms.
EXAMPLE 8:
Comparison of the in-vitro liberation of the
25 52% non-matrix forms in a dose of 6 mg and 9 mg
Two formulations using the same 75:25 PLGA of
MW greater than 100,000 were produced with a C.L. of
52% of Triptoreline acetate (TA). These two formula-
tions were checked in vitro, the first at a dose of
30 9 mg (52% of TA in 9 mg) and the second at a dose of
6 mg (52% of TA in 6 mg). The results (Figure 33)
demonstrate a difference in release kinetics linked to
the difference in dose of active principle.
EXAMPLE 9:
35 Comparison of matrix forms with 52%, 70% and
80% of active principle (Triptoreline acetate) in an
in-vivo trial in rats
Two batches of implants with 52% of active
principle, one batch of implant with 70% of active



52% i nplants and in the 70% and 80% i npl ant s. Pl asma sanpl es

were taken on these aninals before sacrifice and this result was
confirmed by an 20 RIA anal ysis. EXAMPLE 10:
Phar macoki netic result of a matrix fornul atfon (20% of active

principle) and n X fa {- (224 0 p8ct
principle) in dgr?ﬁgéﬁle %%d“%ﬁ% bZBEha 5néf§> g&hﬁ? |o%s§0ééﬁlp orel i ne
acetate were |nPééFééPlequﬁﬁolﬂm90§é@|@yhﬂuuﬂn©QR%¥¥ in ifourespeeupse

total doses of gfang &JHE.0f4 pé'ﬁﬁnals Frbmt CH:FAH N§réag %%J'Q&éffélc‘!\@ae
foll owed by RIA anal ysis of the plasma sanpleS as well as the ynan1c

30 efficacy of °Bhétact &fe %F‘iinc,q]p?-e WAEh iPRlRRSE oé’feécreonEecovePféﬁieI%n

(Fi gures 36 mnddd7¢rmined by Hpiibe iRsubt8edenpostkadwe achel eosei@d@alvity
over t hree nnntﬂitat Ie% g he_two. cg ses. The kinetics

of the 20% FBP shdw~* §° 5V608ﬁ§§ﬁﬁp fal profile (with peak and

rebound). The ki neThes mefsulites 5386 Fagurar S Hoexpoepar dlhlee tesidosk of

the conventionaj ;PLEAJr e PYhglehiedf 25°UIPAMHNge ellbBRULPERK 0!

r ebound.

Phar macoki neti cdlPesults  of a non-matrix formul ation with 70% of
active pring ple in dogan obvious parélﬁ%ﬁE%HﬁWéthﬁéthﬂfEhéaagcfégﬁeand
the sane 5 active  principle as he 52% formulation of _active

principle (Exanpfethds RB§C6PBGH§eHeW?ﬁn7GWaﬁa’5306793f or 8°F’Lé@rms

This formul ation was i nFegtied i3 zrépﬁéwex@to@ the alewellopilent0S8£of tReny
of pure Triptorelin . followed by .RIA & al¥sis

o ol s PO Eetifinal 'Eranratun Ry RonmActi v IR RS, W T acht

the active pnouedplEhatmntbntraeytOSOerbhe résgukbts in tvEtgor eafBEy.

The resul t g ndegdsghow g %ﬁe%egeace}agféyrgeﬂsi{;y Yud:fiARy (O 8 LROLNS

as for the
difference, a phighdple wtrzecmeasé I%xmlﬁ)mamm ﬁgldt r@qualenl*@selrx/awe

The variation okzghenb9adt89aRal WREBha2%@"End 80% implants.

Plasma samples were taken on these animals
before sacrifice and this result was confirmed by an
20 RIA analysis.
EXAMPLE 10:
Pharmacokinetic result of a matrix formulation
(20%5 of active principle) and of a non-matrix
formulation (52% of active principle) in dogs
25 The 20% and 52% formulations of Triptoreline
acetate were injected i.m. into two series of six dogs
in respective total doses of 3 and 6 mg of pure
Triptoreline and the kinetics were followed by RIA
analysis of the plasma samples as well as the dynamic
30 efficacy of the active principle with the testosterone
levels (Figures 36 and 37).
The results demonstrate a release activity over
three months at least in the two cases.
The kinetics of the 20% form show a
35 conventional profile (with peak and rebound). The
kinetics of the 52% form are not comparable to those of
the conventional PLGA forms but are of pseudo 0 order
without peak or rebound.



70% does not influence either the duration or the 20 profile and the

rel éase | evel indeed depends on the total dose injected (Figure 39).
WD 98/ 24504 - 54 - PCT/ R97/ 02182
CLAI M5 1. Use, for thelrrplantatslon or insertion of a solid

(1, 9) or sem-solid (lwon intended 5 to be placed in a
preci se depot site (T) cont ai ni_ng at Ieast one active

principle, the said ?‘&% 5%’15’!??‘5‘ & ng ZHZWEHS d RE send- sopPE-matrix
consi st ency formmlaltion wiith 6% otfo Wlﬁébrfz_ﬁbi@l@erl&laldaggerl od in

the site, and containing %lelw[qlt#ﬁ_oqlos&s:g%a%%vgalg (%%pe for a
f e

treatment in a targeted zone 2% n§2®epar t
pl aced insi e t Retive ppayneiprige pati the V\,Bﬁh nﬁanmub&tpankagfngaeﬁlfrée

solid or sem -sekidchiong (ERQ f Si he an
packaging to be?L& ctg the Si ?%l%f ll% “ﬁgg?%%#do}%l&%ns 7o %l% %c%&% gr of

insertion at th depot site, and neans of w thdrawal after i njection
or insertion, and aThast ﬂdifrﬁul(aﬂfdrﬂewa\ét hnfRaRedofy m, QHertf’Hé 08o9f

the functions of th evi ce. cording to Caim
characterized i th%t qﬁaﬁt h&°8s doﬁea%s %cl?é‘&‘engTBFPFﬁ@%éPEd oFhe
se{n ZOLII ;:I 10b Ebnﬁ?ac?}epwga:ed ffgdr.’rbmbel Olh:tyselRIa!I té]ﬁl@f&.@f dhe phas‘qu/l ce
intended to be fg epQsi n. cor |ng 0
one of dains 1 aﬂ% g E éhﬁ:‘é 3 AS]t %%I f}g&i 7% tjf—é}e s %@é}ﬁa

packagi ng are ZShearraﬁgéMeto Priowiple somiitlor s:mratcsstﬂe:fbri@r mul &éé D

to have a thin ap%gfgnggggd especially cylindrical, form 4,

Use according to aim3 in which the said formof the formulation is
approxi mately cylindrichi® Zgsuikgr andeer, ehown a trelease chcamsuetry obvéhe

nmeans of 15 pagkadieagti StEHed hmtthtsheaéopf@xoftﬁ@esfzqr %ﬁbs a
di aneter of bet ezr11 0 and é to hgme”nﬁ.g e accordl ng to
Claim4, charadtetiSRen YHER thE ai @ an§1(¥ffe&'z9é1€®l ng arkighemnged
to allow the 35relse)a$ei level semimaking thervvtali @dsetParPpave a ninimum
The variation of the loading between 52% and
70% does not influence either the duration or the
20 profile and the release level indeed depends on the
total dose injected (Figure 39).



| engt h/ di ameter ratio of 10. 6. Use according to one of Clains 1 to
5, charac- terized in that the neans of packaging of the solid or

- 55 - sefis ' ms are al so the ypeans of positiopi a,p,q] of
I nj ection. rﬂfsé%)éj%ésée)é according to oneﬂgf' Clainms 3 tg%g{/%%r?a acz-l‘32
terized in that the said device conprises a piston (14) 5 inside a needle

(13) which can be operated in a trocar CLA and/or a catheter (12).
8 Use according to one of Clains 3 to 6, charac- terized in that

the means of canditioni pQsi_tioni ng, nd J njection conprises needl e
(13). 10 9. 3% Use di&r ity  bhe) TR ERRRARAGHL, &F s6BSPRELRAL OF 3 he
sai d needl e (13qglichcéloper)ated, sead-beldad efiiggt eflormul st Lbny espreindeal t he
devi ce by elast} e | const.raint or_ by chani cal ans.
10. Use gccodrogli fr% ?{)P%é;?m%, ach%]?%(g%%%i i%goign ﬁojhta%) fg‘? the <3xt]°e°r al
means of operatdantaining ddvi deasitl ompei nactive sprireipbe, f ddie omaitdhe
injection of thenaeHeidd3bei be gdviapc - i @1 gy far
as the bevel (13b) of_th_glrrllged%e, s?%lg:pepggﬂget e %%ﬁcg,or selr(#tfje)an id
form the w t hdUeRItRAL tHe heedPLeakBuRETERELpfeFoA gertail pardadhdn

conbi ned wi t hdrgvel «ftd,he amedeendBdn@hg a tDEmPt&4ONdose JE. actidee
accordi ng o Cam .1(5,C ghar acterize hat uenti a
® ;

d in. t the se
oper ati onst8f HHHER PAr 13 ngreatmERSm Je&t@'rn%"f‘r?r%%\"ﬁé S oRfr dilt%ed
remotely and i rbc&tly, oofler wiewiddecampr Déihgo anpeatd eplaopd dhsdkechtHee

EHL?T gﬁg)tkz gg%gﬂggglgghgsggﬁﬁﬁ%ﬁ%;%qﬁﬁég%egggxkﬁie%gggag%%&geﬁffhgﬂﬁuide
(12) and the pwsitislitepnsemi-$@bid gorml2means Bfr poisdtiioming eddawing be
placed in a preg&t rr\ea%ist o ff ﬁiﬂ@fﬂ?nﬂon ng.ofjé(d Gt {‘_‘h%i ngi @ ls@st
one active principle, the said fornufation being of soll or
seni - sol i dlBonsieRaFidiiduchmeaas P ilaigsitdorp or Ogei§$§Ftﬁ©ﬁ 2tcdrhid n
period in the fidgpt a8 af@nNtmiatisnGb R ithdLswaDsgrebraghieR tRidn @l e
for a treatient dfb2 tangeted zong of) e ROl &M A "%dns  of
operation of the functions of the device.
2. Use according to Claim 1, characterized in that
20 the said means of packaging of the solid or semi-solid
form are placed from the outset at the end of the
device intended to be led to the site of deposition.
3. Use according to one of Claims 1 and 2, charac-
terized in that the said means of packaging are
25 arranged to allow the solid or semi-solid formulation
to have a thin and elongated, especially cylindrical,
form.
4. Use according to Claim 3, in which the said
form of the formulation is approximately cylindrical,
30 characterized in that the  diameter of the wmeans of
packaging is such that the form of the formulation has
a diameter of between 0.1 and 2 to 3 millimetres.
5. Use according to Claim 4, characterized in that
the said means of packaging are arranged to allow the
35 solid or semi-solid formulation to have a minimum
length/diameter ratio of 10.
6. Use according to one of Claims 1 to 5, charac-
terized in that the means of packaging of the solid or

ll!lllij (0 40 S



form making it capable of being placed by a device according to one of

Clainms 1 to 11. - 56 - 13.
Formulation according to Caim 12, chggac- terized in that it is a
del ayed-rel ease fornulation. 14. Formul ati on according to one of
Claims 12 and semi3dsothar Fekes z8@ idlddathét mEQAEALES o d WY SRy dnd S
active principle mnth r ect to the customary dose, for a treatnent by
the systemc roﬁFe gﬁ Ractive princi pl e consi dered. 15.

For nul ati on accocdi ng tUsenacabralmigrrB:olZ:rte) of Cldimghar aet 69,1 zeltarac+ hat

It has a thin a gat.e 0 S LAl lindrical , form
For mul ati on aCQ%F %%3 Qb Qh&% th% %gﬁd?déﬂ dé COMrd SR f iR THY ?fa%as a
di amet er of Shet Weehde. 2 asedle (lik)whxnh can b&. operBoeduliat intwecar di ng

to one of Cla|n§9& afffo}Sa ggthegggrqgg?rlzed in that the form has a
m ni num | engt h/ di aneter ratio of 18. Formul ati on accordi ng

to one of Claing:-12 to Use fFC°6ﬁ1§SHQ9rﬂﬂquf EhpaBfedoft b nCRFE Ned

by bei ng preé@ﬂﬁéaamectnat acw@vmésnace:@r cadmhta&ﬁelg), pddi fBodind tO
11 toregainits n.situ 359 (ig on according to one of
S

a
Clainms 12 to n§81géﬁﬁFé8PeFPTBHlFﬁstﬁaPeF anged in order that
t he rel easatof ghe act|Ueepacnorﬂhagtabeclphace J| chEractewinaddnicathaayvi ty

Q'aim 1o, charghe S81d HeRE P3N offe gpexsPEly Tor hr St iaiet e o
be i npri sonetithn mm otbcathe ademicef be aj@gmmu pereshapdwgi ddng
the displ ace”en%rQ{-ithErSEhE“cﬁﬁt %?nmgf:hﬁﬂ‘%cal mkghgul ation. 30 21,

For mul ati on terized in that it is
preconstrai ned 1f-the sHsa pegRzding &p Fdekayihg cmracgnired in that

non-recti nijlsear tg8apaLBRE81 meabPkae®d d ﬁdﬁidﬁﬂaﬁ éﬁéfaev1ce2£llow, in
Formul ati on accordin

i ich the 35 th and di amet er
o the formu aifofedRentia ngeaﬁlon'ta\égmna%%wa af ke geat 8T (57
di spl acenent. the23dvanckaesml aifi awheagsistthmg (19) oas EarClaad nehd Zbével

(13b) of the needle, to deposit the solid or semi-solid
form, the withdrawal of the needle around the piston

20 (14) and the combined withdrawal of the needle and of
the piston.

11. Use according to Claim 10, characterized in
that the sequential operations of the device starting
from external means are controlled remotely and in

25 order with the aid of two movable stops of which the
first (10) is arranged on a push button (20) coaxial to
the piston (14), and the second (15) is a tubular piece
inserted between the guide (12) and the push button
(20) .

30 12. Formulation intended to be placed in a precise
site of deposition in a body, containing at least one
active principle, the said formulation being of solid
or semi-solid consistency such that it 1is able to
persist for a certain period in the site, and

35 containing a limited dose of active principle for a
treatment in a targeted zone of the body, and having a
form making it capable of being placed by a device
accordlng to one of Claims 1 to 11.
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vx/m S Hlmuwmﬂﬂllum“tﬁ aaggds?ind fornul ati on and the active pri nf:i gl7e

order 'thit fhe'rel ease of the actlvgsprl nci pl e takes pl ace in
the secretions of a nucous nenbrane. Forrul ati on according to

one of Claims 193to j ch Y Coys eis
a 5 cavity or %ucous me rmziinl(raél ‘(’)Y{(Hnt heat‘{%é:@ﬁrg% %&L %%%ergg 2. ng‘gggg

Formul ati on accéediirgd drnatdiah 243, iish avdediavede releass Eomeoas imhdr ane i s
a tracheopul nonapy, ”UCOW%rmuldﬁﬁmﬁa&@cordanGto oﬁ@rgwiﬁléihécﬁ?rghag to

Claim23, in V\:hléht e gucous nmbrane s he buco- oess;rp eal
nucous fdne. © ara§§erlze o%l’é}t’?Bn %CCB?HFﬁgn§o onéoYr 9
to 26, 1% Waicthviehepsandipbe muliathi opespeatr argethen Aistsmary aasbe

pl aced on the s rfac mucQUS rre rane 15 _such that the_active
principle is trgﬁspogt gaeéf;%ﬁﬁlg by ﬁﬁ%u?ys emiss. rom%brﬁﬁlgf Bn25EEERi ng
to one of d ai rrpri&ctl@le ca2idaradhi ch t he sal d fornulation is arranged to
be pl aced iRside th :H?drﬁﬁ rg;]['rb

according to (ri,l%al m 28% lé%l éé{géﬂigg iT tRat tcﬂj{engglggh%orlrrzm ftzl:tol on
and the active 14, p?h%ﬁﬁqﬂ%rmd:hmttb@ﬁt akndiagr @ dvbmgendf gongpsedion

into the supp pale@f@'g@lalr]:% Q43 IFRIHIANE. form.30. Formul ati on according to
one of Clainms 19 9, " characterized. in that _jt corrprl ses a

corticoid sdft-ed t o FOREUWAEATent 3ACFRrAiRGyi £, A1y bt | Gharac-
mucous menbraneerielked itasthst nisohds poldpasiter offbetwedh| €L Qi andr 2

non-al l ergic I’hlnlé of types of non- I nfectious otitis or sinusitis,
by introduction n the maxillary, phenoidal or frontal sinus, the
‘nasal mucoud 7nenbr am@rmdabéidmadabrdfehgst@r ¢the oeivmrlaimstysrpamid

31. For atihan a f .15 t ar
I n that thgyésal ggfor%?ﬁ%r%c%%én(?@ e%Sgh%gt | vé%pr?nm pl él%v?lm cl,%h fl‘tq'
are arranged fodength/diegefed airtbif ®forllround the vascul ar wal | by

intra- or tR@nsl um RRYrelRGdrPNaccording to one of Claims 12 to
17, of solid nature, capable of being deformed by being

al ns

preconstrained in a device according to one of Claims 1

20 to 11 to regain its shape in situ.

19. Formulation according to one of Claims 12 to
18, characterized in that it is arranged in order that
the release of the active principle takes place in an
anatomical cavity into which it has been introduced.

25 20. Formulation according to Claim 19, charac-
terized in that it has a form designed to be able to be
imprisoned in an anatomical cavity of the body while
avoiding the displacement or the elimination of the
formulation.

30 21. Formulation according to Claim 20, charac-
terized in that it is preconstrained in the said means
of packaging and regains a non-rectinilear shape once
placed in its depot site.

22. Formulation according to Claim 20, in which the

35 length and the diameter of the formulation are arranged
to avoid its elimination or its displacement.

23. Formulation according to one cf Claims 12 to
22, characterized in that the said formulation and the
active principle which it contains are arranged in



espec”MUm”z'mw'"”mfg:lg: 321 ;gl . aiptranrgﬁt a\rl:gi)ﬁg = be 58 EJSEd

angi opl ast y, cBnpti sing an active princi p! §7f or the prevention or
the treatment of restenosis. 33. Formul ati on according to Claim
32,” contai m ngorder thaaélgtHQeEtél%a@E 158 QR Oéc@w@' B%Qng yiean@méé
active T g , esp eC|aII\t/he parin. | at1 on
accordi ng to onB feCihi fReiseppetions of g mEﬁﬁPﬁcF‘éF‘Pféﬂel n that the said

fornul ation and2the Formuaatwﬁ P ddEtdd Ry WRioChohé @t allas mar esarwnged

to be roduce undey a_tumour tissue for

antitunour acti g#} whic StRe Elgt}rc{m?%\’?‘% QEcd?“lﬁ‘?’rbgt‘Be@gﬁﬁﬁ?&’}s i %
which the 5 cavatyi oe pncoosphemboapei s€stheplfatdagénsict ORE ppheuet..

36. For mul at ,gn acco e _of 2 ,

characterized |%§t hat t gkgglég%ggrrﬁ?ctogﬁh % Cll%lm fg alc%%{'/rél%rrll%%?pl e
which it contai A8idr emicpusgetebrane is a mnarceheqpummanaurt | utens

I nj ection. membB4ne. Fornulation according to one of Claims 12 to

37, characterized in that it_contains an anti- flammatory active
principl e. 296 - 38. FOF@P%F&PPOF&@&@#&%&% &laian @f3 «Cl 3 nghioh ¢ phe

36, charactierizgdidin middust menbAi® ahi gheCOPGEH-0esophagehlal h@boqs
active principle of bet ween 20 and 100% 39. Formul ati on
according to (ot char ac- terized by a concentration of
active principl27of ESrmbé&Wdzen Mol if)%to one off0ClaimsorRi3ul @bdi on
according to ai m.3 h C- |

active principl %bf Th %’hlc(h gj'é Wesearlll forraﬁi%biﬁg ?% aargoa%%eerg fe 8Pd8]f:

Del ayed-r el easetdobaupdeced socthg sypufeamnehfthe $0id Ghatows IRembpand,
charact eri aed J51':1‘cht ri:"l‘iat tfRe &ddiNe principiénGid! @réﬁsﬁ@?@éae%}’“ thed
pol yl acti de-glycolid (PLGA) copol ynmer exci pi ent 4Z.

Solid fornul a‘f“#%’ﬁs according to Caimd4l, produced in inplant

form 35 4328 FOFFBkﬂ\hlﬁﬂléﬁCCHéHdbgiiﬂgoﬂé Bndl demsciRik® 23 to

" 42, characterl [ ha cont.ai nC| | e of
pepti de or prot n r?ﬁ’cu?"élch the Sﬁ&d Po%?)‘faf%tb%‘?aﬂ’éd ?Q:%%gﬁg be
fornul ation, iplesdddihside the mucous membrane.

20 29. Formulation according to Claim 28, charac-

terized in that the said formulation and the active
principle which it contains are arranged for injection
into the sub-palpebral mucous membrane.
30. Formulation according to one of Claims 19 to
25 29, characterized in that it comprises a corticoid
suited to the treatment, in a cavity, cavity wall or
mucous  membrane, of naso-sinusocid polyposis, of
allergic or non-allergic rhinitis, of types of non-
infectious otitis or sinusitis, by introduction into
30 the maxillary, phenoidal or frontal sinus, the nasal
mucous membrane, the ethmoidal cells or the cavum
tympani.
31. - Formulation according to one of Claims 12 to
18, characterized in that the said formulation and the
35 active principle which it contains are arranged for
introduction into or around the vascular wall by intra-
or transluminal injection.
32. Formulation according to Claim 31, which can be
used especially after transluminal percutaneous



m cont aining at |east one active principle
(J fuﬁ lﬂ"%ﬂ exci pi ent characterized in that the excipient is a
o yl acti de- gl ysco Al de (PLGA copolynmer,__and in that the concentration
of active principle is bet ween 40 and 1B0% 5 45. Del ayed-r el ease
formul ati on o] 44 ha he
concentration o%ﬁa&gbg%tﬁ ??ﬁgg%% %?(;%9}5 ?égglfdg)o}te %OE the

Del ayed-r el easePFGF’ﬁi}FaPPo@ra@@@r @mgtmn@n@foﬂcesteneisasﬁs 44 and 45

characteri zed i B3t hat I&vomlattlahn zl@coﬁ@iingl qrgakediform, W&@n@aﬂhﬁﬁst er
not exceeding 3 Del age d-release. fornulafion accor di

to Caim 46anEHSP§EFéPl P B O afBt EPTRIRESK Ml pothen lee
48. Del ayed- pelinasele, fespselcatauoly he@afmhdl ng to 15 C aim 46,
characterized b a di a f .tthe order 0.1 nmm 49.

Del ayed-r el ease or mul a SW g@&&?&l n%c?%r(ghﬁgofto °ng ac?fms Cz]rflfng &é to
characterized b)]tBa mhmrmmelremﬁdﬂlln that atbeesandt ifomfulEri®t0 and. the
Del ayed-rel ease, I Gor tg,0 | 5.

characteri zed i A t%% ﬁf g{g:n ai ns‘gﬂéggh it Qfor\iﬂeal&sl n%%l e oéégte(&tdtgp be
protein nature.introguced Asfenbioy f endere iapltumeay ont Beeue nsber| oﬁnof

asolid (1,1) ghtselimoae herGdd), for rrul ation contain- 25 ing an active

principle, according to_one of Clains to 50, in a precise, depot site
of the body, chaPac- Foﬂfé‘PrlﬁéaoFlnatcﬁé’Fdiltngc&?prqlsaéén 2 4revir ewidkeRnklei n
any one of gkaive i)r&ﬁclialéndomp&lbbﬁ aapdxod@eeel@,ltave prdodust .at i on

1, 9, 18) to b I d t ' d

52 hekendl y Secor di RGTTBLALAPR 1o CRAEPAC G | 988 L CHAWR 14 P8
arranged to be iLselclhai'alatardezeai tirochat the53aid fassweristiaccandi bhet o
d aim 51, aré@%%&%@mclﬂ% &H?éh i cbﬁta%gaﬁ%d aéd%ar}%%l#gfeéhed

I nside a eter | y accordi ng to
characterized intga- tnatPsrlrgraﬁcaﬂQGdlﬂoe@élp@serted i nsi de an endo-

scope. 37. Formulation according to one of Claims 12 to
37, characterized in that it contains an anti-
inflammatory active principle.

20 38. Formulation according to one of Claims 12 to
36, characterized in that it contains a high concen-
tration of active principle of between 20 and 100%.

39. Formulation according to Claim 38, charac-
terized by a concentration of active principle of

25 Dbetween 40 and 100%.

40. Formulation according to Claim 39, charac-
terized by a concentration of active principle of
between 50 and 100%.

41. Delayed-release formulation according to one of

30 Claims 12 to 40, characterized in that the active
principle 1is combined with a polylactide-glycclide
(PLGA) copolymer excipient.

42, - Solid formulation according to Claim 41,
produced in implant form.

35 43. Formulation according to one of Claims 12 to
42, characterized @ in that it contains an active

principle of peptide or protein nature.
44. Solid delayed-release formulation, intended to
be placed in a body, containing at least one active
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surglcal “r ofit s of* appr oach. 56. Use_of an active principle for the
production 5 of a fornulation according‘t%ﬁany one of Clainms 12 to 50.

57. Solid I e f for

adn1n|strat|onq§%npr?%ig %%Ehon08£%§%€£é§$§%%rchgglgptan??%f%éger%%ﬁgpﬂe
in the non- dlSpé@S@ha§t§ e e@cipaenitng sa ac galiviemis dehaplerasfl ide cPLBA) east
one part 'Sccb;?o E£1 COM Ay Withfy ¢t hEhéxcééﬂQSnEPéEi‘Sﬁ Oéf”kﬁ‘ctlve

formul ati on and e_exterjor biological
bi odegr adabl e bPBb%ﬁ%%%?b%% batvaeRntS Fﬂdmhpﬁﬁ the quantlty of active

principle i g at4$east 5ﬁafqayea5remsagét \/ﬂdﬂ?nulra&%ﬂﬁﬁt h8cotBengt Ot alo
wei ght of the |on and havi.ng gm%ele rofile which is
%ﬁoa?

i ndependent of that®Bo AL IS Ex Fpi § hgoncenfyRELgRa ot
wei ght of the exctpvrenprincopléhesabétween S0pandcipbel 20 excipient

wei ght  ratio, 4éhe reb§f§§e?p£8iégg? 98kﬁglat10853% E%!ééén !91%?§§y

dependent on the total quan rriciple pr
fornmul ation. Clagms 44 Delndyeécﬁ,r @m@cter@zmill an mhat attohdeng thin

Claim57, ghar a&x’i?rélzglqgéee&hg{:rﬁh@19¥09995?§99€§ aé Q&ee ycop Bl fm.

excipient is a yner cop Gtrc and ic acid or a
m xture of pol y#Hers Dehayed- éﬁbﬁﬁﬁﬁersﬂﬁrWQ%ﬁquQNMIéFC@FﬁéﬁBlceﬁﬁd

59. Del ayed-¢eheases, foHdrdadésPized aGROr @l NdiamkBer nétaidkdSeding
characterized ipn that the said biodegradable 30 bioconpatible polyner is a

copol ynmer of | a¢tT™8- acid and glycolic acid (PLGA). 60.
Del ayed-rel easeagfor nul pélapedacebedsng tfprmullation Oneaetoddngs 57cdo

59, characteriz at d ar i 9 o t|b| o] ymer
Is a copol&%er Efaﬁﬁ L?acf%c%gﬁ é%%ﬁ%& aglgaﬁggtﬁﬁbaﬁgl é%é) of
Vi scosity i¢.Thhoroformat 1 g per 100 ml of greater than 0.6 dl/g.

61. Del ayed-f ¢l ease DeiQ%QHLﬁélggse 26¢Rh9h090n BcordidfitB Bhoof ai m

60, characterized in th
Claims 44 to 48, characterized by a minimum length/

diameter ratio of 10.

20 50. Delayed-release formulation according to one of
Claims 44 to 49, characterized in that it contains an
active principle of peptide or protein nature.

51. Assembly for the implantation and insertion of
a solid (1, 9) or semi-solid (18) formulation contain-

25 1ing an active principle, according to one of Claims 12
to 50, in a precise depot site of the body, charac-
terized in that it comprises a device defined in any
one of Claims 1 to 11 and, in the said device, a
formulation (1L, 9, 18) to be delivered, contained in

30 the said means of packaging.

52. Assembly according to Claim 51, characterized
in that it is arranged to be inserted inside a trocar.

53. Assembly according to Claim 51, characterized
in that it 1is arranged to be inserted inside a

35 catheter.

54, Assembly according to Claim 51, characterized
in that it is arranged to be inserted inside an endo-
scope.



co MBI 5 or e 22V or ecnrarng ™o one of " PG i 57"t o' 60,

characteri'zed i f that, when it is 5 placed . in vitro in a physiol ogi cal
liquid nmedium it liberates al most the®%hole of the active principle in

less than a weelgg and, WagRqdy SaBEBS.:&@nir:;“ M Ve1aim B40CULARRQUELY; OLg
i ntramuscul arly, has a rel ease “of actTve princi Eﬂ e over a peri 6d
substantial |y gi®at &hafp itharisneamganged tg3 be pesayeedreiraide a

fornul ation accamn@icignentor@adfted fod A Burdhdad GdureIRGERFERG . n that
It conprises a m xtyre of _the active principle and the excipi_ent which
i s honogeneous &f-all pdiSf Lf18n @Ftive %’r%&gﬁl?eEQ&eth? oPRERUEF AN
according t® afy a formelavionChaiewrding ttw &Iy onkardctEraizesl 12 ntot hat
t he rel easetyakes place in a single diffusion phase of the active
principle. 8 S Del ayed-rel ease fornulation according to any 20
one of Cdains587 to Se4id chelayedriredeasien fommulathen fozct pazen-

principle represgity ajqah A ANV i 51 P IE0 Sast 2
preferably at | e%st q?OW?’aﬁ‘?%%?&ﬁo?Q\é%pg%s‘% ae%“%é’%’ﬁ r esfonggi&trg t he
total weight  ©fof abheaf§ivgl aPrdAcCiPRe eid ptBAt neprdispersgd essaps

than 50% 10 prebemably al8sitihlidls $%Use MNdwhi®Bheat 1eHBMANGAGCPHELY
| ess than 30% b){ We,lrghéivm th resgect o)

) the total weight of th
for mul ati on. S66- PRy EQRFaLEa W th oF %I §KF Prngﬁcé‘g*rcﬁq‘r'g? b thmy
one of C ainms SEorawdaticharaei esf zeHei extleaticrhdidlodindd v empditgj phadi s a
el ogue of " LA, & Bt adhe o g1t S intent ity S8R
formul ation actbediggantityamf active @rificiiple S5ist ®t56lesbsr dxder byed
(D L1018 s eTaniCy W calabgern sed Nenen Gl elul gk ot eyl
according to d&fymulatdma.of agdai RBVERSt 2 67r9lRasej auagd ey wHel nisa-
nuscul ar or subguiRPRARNtOWe the composition of the excipient, of the
molecular weight of the excipient or of the active
principle/
20 excipient weight ratio, the release profile being
esgsentially exclusively dependent on the total quantity
of active principle present in the formulation.
58. Delayed-release formulation according to
Claim 57, characterized in that the biodegradable
25 Dbiocompatible excipient is a polymer or copolymer of
lactic and/or glycolic acid or a mixture of polymers
and/or copolymers of lactic and/or glycolic acid.
59. Delayed-release formulation according to
Claim 58, characterized in that the said biodegradable
30 Dbioccompatible polymer is a copolymer of lactic acid and
glycolic acid (PLGA}.
60. Delayed-release formulation according to any
one -of Claims 57 to 59, characterized in that the said
biodegradable biocompatible polymer is a copolymer of
35 lactic and glycolic acid having an intrinsic viscosity
in chloroform at 1 g per 100 ml of greater than
0.6 dl/g.
61. Delayed-release formulation according to
Claim 59 or Claim 60, characterized in that the



| ayed-rel ease fornulation according to any one

ﬁlmmmmiwulmmﬁihar acterized in that it is in the formof an
nte t * a del ayed-rel ease fornul ation according 5 to

any one of Clainms 57 to 69 for the pr epafaﬂon of a medi canent i nt ended

for a parentera on_i.n dry.. . Process, for
preparation of g EBP?%E% OFeagathc for Ia??gn % %lﬁg ?Slgnyl%neogf
Cdains 57 to 69hydgop nﬁncsnngurhe steps consisting |n

producing a honﬁgeneousDghéQHHerQﬁeEPQ & ﬁﬂatlonpﬂdyaﬂéfﬁé”gbt$ﬁé of

exci pi ent, containing at | east active principle -
conpacting the SAPHTH Rfurk® &y 15haracterizedeyiRudifiRt « hahet d iSonbact ed

mxture in the placﬁw tef BieFs. in a7%hy31oﬁfbg(i@§3. 1 Dfuidr eRAidin, 0Nyt of

a formulation ord| a to 50 and 57 to 69,

conpri sing the %%Bﬁ‘g’a 8ﬁ5|agt%?°r?8: eZUﬁoge 3¢ éﬁep?&&&ﬁ'?ng?na“}fb‘rﬂ}g%néﬁus
m xture of the aessvethan pai neegite amll ! hehexci ficentiis cpbhaedi ngnatiteast
mixture to a ni SRoCOESBERUBLY, o, vapramisSURAERY ThAdC S PRRIBHER Pat .
articles obtaiaetlive pumimciple over a- grriddgsubsgaatfiieldysugtrestertor

admnistraqg thhfANone week.
63. Delayed-release formulation according to one of
Claims 57 to 62, characterized in that it comprises a
mixture of the active principle and the excipient which
is homogeneous at all points.

15 +64. Delayed-release formulation according to any
one of Claims 57 to 63, characterized in that the
release takes place in a single diffusion phase of the
active principle.

65. Delayed-release formulation according to any

20 one of Claims 57 to 64, characterized in that the
active principle represents at least 51%, advan-
tageously at least 60%, preferably at least 70% and up
to 99.999% by weight with respect to the total weight
of the formulation, the excipient representing less

25 than 50%, preferably 1less than 49%, and more
advantageously less than 30% by weight with respect to
the total weight of the formulation.

66. Delayed-release formulation according to any
one of Claims 57 to 65, characterized in that the

30 active principle is a peptide, a peptide analogue or a
protein, especially LHRH or an analogue of LHRH,
especially Triptoreline.

67. Delayed-release formulation according to any
one of Claims 57 to 66, characterized in that it is in

35 «cylindrical form and has a diameter less than or equal
to 3 mm, preferably less than 1 mm.

68. Delayed-release formulation according to any
one of Claims 57 to 67 for injection by the intra-
muscular or subcutaneous route.
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69. Delayed-release formulation according to any
one of Claims 57 to 68, characterized in that it is in
the form of an implant.

70. Use of a delayed-release formulation according
to any one of Claims 57 to 69 for the preparation of a
medicament intended for a parenteral injection in dry
form.

71. Process for preparation of a delayed-release
formulation according to any one of Claims 57 to 69,
comprising the steps consisting in:

- producing a homogeneocus mixture of the active
principle and the excipient, containing at least 50% of
active principle;

- compacting the said mixture; and

- extruding the said compacted mixture in the
molten state.

72. Process for preparation of a formulation
according to any one of Claims 12 to 50 and 57 to 69,
comprising the steps consisting in:

- producing a homogeneous mixture of the active
principle and the excipient, containing at least 50% of
active principle;

- subjecting the homogeneous mixture to a high
compression;

- grinding the compressed articles obtained;
and

- putting into a form suitable for administra-
tion.



