-1- PROCESS FOR THE PREPARATI ON OF M CROBALLS

AND M CROBALLS THUS OBTAI NED The present invention relates to

m croparticles and, in particular, to a process for preparing mcroballs
whi ch does Rgdodisaggi re any sol vent or nechani cal treat ment pofadotveosesti ve
ingredient. It also relates to the microballs thus obtained, which are
characteri ' ; ial oy ' stantially free of
active i ngpgg?]teg%%ngggﬁqgwggg‘%’@ﬁ#&% Igég??egl?:gﬁd &ﬁué ro alr%tgl?cl es are small
pharmaceutical particles conprising a bioconpatible polynmer and an active
ingredient. Mcroparticles are used, for exanple, as sustained rel ease
conpositions, i.e. the polyner slowly biodegrades or is resorbed by the
body, and as the pol ymer bi odegrades or resorbs, the active ingredient is
rel eased. One of the problens with mcroparticles is the "burst effect”.
The burst effect is the phenonmenon which occurs when mcroparticles are
first consumed or imhesgtedeon flidestth@n BHHBRNscRANIAN e fhRichthitd £ahREmatidaon
injection, all of the material on the surface of the mcroparticle can be
i medi at elpck ehan pptsallyscanpablp ffgrmatign garpien which seanning slepigelgompaises &in

excessi velifaibitndBu0 SAUFA IchDlyslol wiihPGhcRlnid fbr {ctudth ARbAGAURRPOL N L0
control the burst effect and tJ nmake sure that, throughout the life of the
m cr opar t isup@isd. in leperaitona e the vadistivh seurcointhesdamtpg $pot e the énfotmeation namiam | evel
at whigh t | £ it n t hat. formn

m cr opgrt iagﬁ)é{sﬁ s[ga? %{Iélit%k ﬁlgil/m%#hee 1§r%§¥$§rﬁ F’faa %iGSi%hre g)?l%afl ggg‘tsf@e]&{l%ésrme%i ent on
t he surf adeingfprévidediwithrzomainiéns) mauritisedeise tdder secail acoiatod fortnevinaths thamf f ect .
One of the advantages of mcroparticles with substantially no active.

i ngr edi enﬁergr?“?ﬂ@ aﬂﬁ’?‘?’&é?‘sir atﬂ‘%aff’ e?‘i&?éﬂe}hcﬁ'ave a nore easily controlled

rel ease profile. |Thdifivémbioh furthfiRldsa®ah bzl leddaystedn wiichSadn duitddbBibe he

m croparticles have essentiglly no agcﬁive | ng{;jedi ent on the surface, it is
i nt ended t"ﬁecﬁ’@é’ﬁof’“ sctaﬂ‘é‘“ﬁﬁ?:"t‘ B AfGorqance wWith MG ARVERYAY, i . e. they do not
have agseparate coathdidvéiioh BBo f¥4t6Y B ah optidal Aafer cHAPSHAg a (hBR wHidH @RBEt i Cl es
are substantially free of active ingredient at the surface because of the
manner i n "R3feE RO @y axis of optigh.n optieal BrABRIDE deYierdpr sraDRIng AN BgrEAteN trkat i ng.

-2- of an optically scannable information carrier which can be placed on said table, and a

displacement device by means of which the scanning device can be moved, in operation,
mainly in a radial direction relative to the axis of rotation.
15

An optical scanning device and an optical player of the types mentioned in the
opening paragraphs are known from US patent 5,712,842. The main lens of the optical lens
system of the known optical scanning device is an objective lens, while the auxiliary lens is a

20  relatively small, so-called solid immersion lens which is arranged between the objective lens
and the information carrier to be scanned. By using the auxiliary lens, the lens system of the
known scanning device has a relatively large numerical aperture, so that a relatively small
scanning spot on the information carrier to be scanned is obtained. By virtue thereof, the
known scanning device can suitably be used to scan information carriers having relatively

25  small elementary information characteristics, that is information carriers having a relatively
high information density, such as a high-density CD. By means of the first actuator of the
known scanning device, the main lens and the auxiliary lens are jointly moved parallel to the
optical axis, so that the scanning spot can be focused on the information layer of the

information carrier. By means of the second actuator of the known scanning device, the
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One way to acconplish this is discussed in the U S. Patent No. 5 213 812.
As set forth in that patent, mcroparticles are prepared with substantially
no active ingredient on the surface by a process which includes extrusion,
t abl etti ng, weydoRg7Hg or ot her nechani cal treatnent of the peyisosrbosss t o be
made into mcroparticles. Wile the procdss of the U S. Patent No. 5 213
812 is a v or Vi revi I L - .

m cropart | crsbiepRERRRb RER: RFEHIRRIP L 0REERp pRR Miptcal sy
can be nadehat@spharfcal dberrationad denbdigion behmtih e tramsplient ratectivedagtenefthei s t hat

of active | FEFBASHAeE FEh PEReLhE RN, Y B e COBETbe |

Anot her di sggéasd.age is that sonme active ingredients are fragile and are

darmaged or destroyed by the nechanical steps of grindi ng},e tablett{in

extrusioh, etc. Furt Aeiphask ofithe kpown optigal scapningdaviss and é‘&P%ﬂPP‘t‘éhgl’Bﬁrlost
during the jg@GRagnh fahlt Bf @6 RlstiveS-larkd infsd oF tid Aih idrisaBE AFLhcth NG hBASERPH, One
is the high cost of many pharnmacCeutical materials, notably peptides, "'where
the | oss ofrelapvely lasgeaces]erpiing forrgs todiomaet highnfrequendyfarysing-amors Wiieh ersinesrae

since the : Lal LS [ : 3 unt of
et ve i ngr oot S ek iR pi b in 8 tolddR ey BEGHAEE Bl o SHE
processes fssanedad tiei diggctar dfitied informatidndrack tdlee stemodf s a sssult, wll firgt axhufoor
grindi ng, t echni gues _ar.e .known. For exanple, PCT Application W02/21326

di scl osg)s amﬂgg'%’eesasre%;w?lﬁﬂﬁ}qﬁﬁwﬁ'cr oparticles froma m xture of drug and

bi oconpati bl e pol yners by heating the conbination to an internediate |iquid
phase and then pouring the |iquid phase on a tenporary matri x consi sting of
crystals. The liquid phase is converted to a solid phase by cooling and

then the matrix is r@mP¥eshjédt 8Mhk Nfvefitidn td pRIVARANRYLYA SRRl ddfite &Adnd phase
is thus in a formconprising inprints of tphe structure of the tenporary

mat ri x cryseRiical playsnefdhe ey Rentioped i dhe onening pavsgwphie in which thepreegrating t hose
o 4 ; _ ; ‘ . _ |
obt ai negs bysnkehapé &Sagﬁéec{r @?ﬁgﬁf& adtghtctg*g)?otr c&%&’mg Iﬁl@-ﬁ?éﬁuéﬂézk ‘i‘&!ﬁkﬁé efrdis GfeNa

surface and are non an not provi de the charactéristics
requi red folimied, sethatthe secessarymowenef the irst adtesterds limitadt her process, call ed

hot - nel t | atiqn,, 4: ' ' . i QW . _
Sournal of Control | edoEhEsER b Bifal Stamind Bitle3hlcrdlle iy b8 MRRSan
m xt ure of chathctegzaind timt thelaigitiagydénsriesecurtt én afixdduyposition td Hbkowsing pf thddehs

I t whicgh is_inmscibl ith t I d . A | si
s obt ai ned I ETR BRI PRRTRAn SR a e R i o Po0B i py BRBrdatiot etE e "
malt te_r i ako _Timeindmy\ﬁa%d ﬁagaltehiosthtlpdip)ik&lsdiclisif B dtldméallgbﬂs_pﬁﬁ%eylrfﬂfheﬂﬁﬁﬂn@@smaads ow
nmel ting point, e.q. - or |ower., it.is desired to use
- 3- gappo?éﬂﬁ’él?asafaﬁlﬂ dﬁgﬁpgt’r‘%?m}%%i%’ the Mo le‘?sr}@?”p&ip?/‘f?g]re 1giauye t8&he: o nbi ned

With a pl ashéuging® the deforladhtof B d AiRfior pRall¥Blolth®8ptiRal Hs. down to a
tenperature at which _the process may be performed. This is because the

use of a hi gh procesdiorighie¥aipis, the aptecal playes En gasondandsevith the gvertionyis t 0 use t he

process wt L& [ ?nﬁl k J&%hﬂ'gfn S cdfine POt h
sticking of t .ec%llngrle [ e%_sc)pg?ﬁés egrggafi?%ér}:ﬁﬂgwt e rgggim#ﬁus, c%lit s
i npossi Bf e deyice ipbecardangeewith e dnyentoompr i sing only the drug and a high
el {09 0011t DOl YTy oper L AR Gonch 050 SRR S0 s B
di scussed. both low-frequency focusing errors which have a relatively large amplitude and occur as a

result of an oblique position of the information carrier to be scanned relative to the optical axis '
and/or by unevenness of the information carrier, and high-frequency focusing errors which

30  have arelatively small amplitude and occur as a result of surface deviations present in the
information layer of the information carrier in the direction of the information track to be
scanned, must be corrected. Since the acceleration of the lens system is proportional to the
amplitude of the focusing errors to be corrected and proportional to the square of the

frequency of the focusing errors to be corrected, the accelerations of the lens system necessary



According to the invention there is disclosed a new process for the
preparation of m crobal |l s wherein the drawbacks which exist in the

t echni ques described in the previ ous processes are avoi ded. The present
i nvention prkrydedasza nmethod of preparing microballs, said peiAEdoosss
conprising the steps of: (a) stirring3a nixture of a bioconpatible

Col Lotea 1 cngarf b BnRhaEk I nd clo amerpimgl LU B WHEnBeRIERE ", 2

pol ynmer andhdiehssysteet35gpe foalcomrectiag thetlowfregusncy firvusihg tiners. The elasticallgct i ve -
I ngredi ent,, pol r, and supporti hase degr,ades .or vapari.zes;, )

conti nui ng dﬁ-PF‘Flgl?qgﬁ"of“ﬂﬂngéchg‘F? %ﬁf‘fg%sﬁv Z Qtparéﬁglﬁ%g}e “E’&F% At s'éf?‘dlaf’éces
mcrobal |'s t@ém&nd&%ismehnamgrﬁﬂ@laé@mws;me di§taceme® 0f thB Genk Bestdih Aécdsary

including the mcroballs; an separating the mcroballs fraomthe
suppor t i5ng 9 FRFESt the relatively large low-frequency focusing errors, and substantially does not follow. 4-

I n conpari sgd k%l!ﬁl#%mteﬁ't@ oPhe &S %lsgm hess3R0Y %ﬁéc&ﬁ%r&a@elésﬂ&i%%e@ﬂh@? ,
the process of the present invention i1s performed wthdut using nechdni cal
f or mat i on décusing eprarst Inghis manner itis echieied that thetdtalithass,pyhicieistto bewdispladed by t he
starting | | 4 o nstl & . LGl s and
= support ] e SefchalE Bectd b ki i 400 R P BIche bl GfifiRe 0
cool i ng andnat of the hoysingaferienseysitmtand theinpse sf the axctiliarg leks,)sothat ther e,

extrusi,an and.qarindin are not pecessary. Furthernore, th articles of
The. pr dSancers i ioRt mE e b BEREERmar bR anr whf (RGeS The
m cropart i chpslica bl dhetisk aatanf,dnd thelrRcd 6eEfthel fitvteBiua RN a!liEniftd STheof

subst anti al Igls:ﬁ)thgFg% form and, gg\zggfﬁ stant i al If_y no active 1i ngr edi ent
on the ext SaEFY GgiormaRle mppRIgUgitale sevey 3@ bepRReRfihnmaR e1sdn thedhusing

obt ai n m croyllibiss sphtbdl. @ core loading of 1 % 5 % 10% 15 %or above. The
present invention Inproves on the formation of mcroparticles by formng

m crobal I's, i.e. subAtanicplar epbadimentiof an opicel sspaving davics in ggeprdandeavith the
subst ansi al; ' ENgEegh t t . L4 Wale!
the noed far oo Al AP RRARL xRl U sPRLE RbmpiecE o Rl

m cr obal | s.elementsowineh yreoved watalelitt thepptiead axis, anarangedat soms distaoed frorg epdhase i s

used for t ' ol l.s.. T sunport | : i
o scr bl e e and Bhralvckedfy Sl GRBaRss, HEmBURGR G R el o,
be forned. thhepteaiExiy beéingelptirsity defaimblelang, ieveedat vigistangies 1o thé ofticahnaxadyout

being mainly undeformable. By using said two mounting elements, viewed at right angles to

20  the optical axis, a very rigid bearing of the main lens relative to the housing is achieved. By
the co-operation between the two mounting elements, in addition, tilting of the main lens
relative to the housing about tilting axes directed at right angles to the optical axis is
precluded. In this manner, undesirable displacements of the main lens relative to the auxiliary
lens, at right angles to the optical axis, anid undesirable tilting of the main lens relative to the

25  auxiliary lens about tilt axes directed at right angles to the optical axis are precluded, while
displacements of the main lens relative to the auxiliary lens in a direction parallel to the optical
axis are possible, thereby elastically deforming both mounting elements.

A further embodiment of an optical scanning device in accordance with the
invention is characterized in that the mounting elements are each provided with a first,

30 substantially ring-shaped part which is secured to the housing, and a second substantially ring-
shaped part which is secured to the main lens, said ring-shaped parts of a first one of the
mounting elements being interconnected by at least three bendable bridges extending in 2
plane transverse to the optical axis and being arranged at regular distances from each other,

while the ring-shaped parts of a second one of the mounting elements are interconnected by at



3 000 to about 15 000 nPas at 25[err]C
-5- The supporting phase is heated to a tenperature above the gl ass
transition tenperature (Tg) of the polynmer and bel ow the deconposition

t enper at ur e yph od/dagrzact i ve ingredient or the polyner, whi clpgygBosiossssower .
It will be appreciated that if the Tg of & particular polyner is above the

deconposi ti t | n t hat
part irrgul ar %Qﬁt b&n@&g%&%g&ggg eita%(f?%o 5 a:?ﬂal?g %%ﬁ%(rg%sgl&f h%8%§%h5§ﬁg{th%g£§? i cul ar
active i ngrmoueing clemetties dotd hmdahigbmgeemtd the secoibmpudtingelemeanhdséwadded to -

t he supportin h et her an be .added ely.

Fur t her mor ° °“g%@ grﬁ%;? 8‘2‘3 ffdos'“i"‘r‘fé %ﬁ‘?ﬁ?{m‘?ﬁd g‘atp‘ﬁé’éﬁ? an13§£yds}|§ss-ffeei s
heat ed, whigg énamhsfmemm@h@ma hoRking s Rhievéd, lRSndie &ab Belng tisplaeable ed
tenperature. Still further, the active ingredient and the p Iyrrer t(flan be

pre-mi xedl  exhisivelyparaliglh ta daecptica) axindf a lasps mumaer gibgadable bridgeds e
supporting gf onraPih\smn RAin3Ed hotSink MR HafBlily AeRrrAthed, Bt tﬁ@hﬁﬁf[l@x% can

t enper at ur e, are stirred and the stirring is continued for a time and:
at a shear milh; @ﬁaceétmw@rep@ommﬂielﬁodhmmcalsam the desired size. The
amount and rate of StA é’t{H' tl:»o&iﬁle:mf3 ﬁ@all Lc'ygnﬁﬁgﬂémm%éo%angé&ﬂh the
conbi nati on of pol ynmer an actlve I ngre e ernore, since

m crobal | s nwentios iswhdmctefizadl ih et ﬁnﬁirsﬂmmtm@giemehtragdﬁwsechmd ey elefent
stirrin t he deswe size of th arti Ies Wi | ect t rlcal
det er m 1 | B GPTIPHE Mo e beTed AbigTy Biratde ar ey Plerhats S TRkt o
may be conbemiBshitnént AR 1&cﬁ‘1|hez€1tnﬁﬂnﬁxligjﬁémem§ cdnefpsad, €6 thathht baistrhdidn off tHeemr
first be incorp %‘ated jnto the sup ortlg‘? phase and that the supporting

phase be sBystamef thenticalseammg deyice yyst r of the desired size are

obtai ned. Then, whil Q&p&@éiﬂdr%ﬁibﬂ&rﬂeﬂﬁoﬁh'obﬁédl‘gcaﬁﬁzngB&né@iﬁﬁ%&&dﬁb@wﬁbw t he
Tg of the polyner, the active ingredient is added. The active ingredi ent

may be addeHWFIme@ll% haracteppedyn dhat Fhedl‘iﬂ‘éﬁbff&r}ﬁges odithe HpRRInE SlemsntsiCATRPTIGES ng
the addjyi 09 ‘Isgbe%ﬁﬂhé/ %) }c@%&ﬂ'eﬁi&hdsué%ét&m%ﬂm @faﬁ enﬁ@lstﬂfegﬁdnqglaﬁ'tle Mﬁ‘e
active ingredi ent ynmer | et e absor t|o enpirically
det ermi ned Ppticabaxih meng szid uoiformfly lpmdybie spokesi aamaplv end mguat; mrsnuctlomwif the
particul ar YRk ]2 ?é?ne?lts i Q&l&réa)cess is especially desirable where the
active ingr edi en E’has a conparatively | ow degree of thernostability. The
reason this variati oA ﬁfrthbfmnbmdmeﬁsfan @t:dzﬂscmhig&lemehmmﬁmcbhethah& I ve

I ngredient is t an eIe e erat | ativel y eri od of
e e VPRI AR B e Seotibie oot iy BaiEin it hreagliRghse
bet ween 2000 rélatiel r%(ilﬂitﬁp which exfehids Iﬁﬂhly\lﬂ aitamgereidl eindetiorelftive 56 theeptidtieds t o

t he supportin hase. ' The su
PP anc%J is Fc):onnected via two f?ex%le Jom%s to the two ring-shaped parts of the relevant mounting

element. By using said strips and flexible joints, the mounting elements can be manufactured
in a simple manner by providing a number of incisions.
A particular embodiment of an optical scanning device in accordance with the
25  invention is characterized in that the housing of the lens system comprises three parts which
are fixed relative to each other, the auxiliary lens being secured to a first one of the three parts,
the first mounting element being secured to a second one of the three parts, and the second
mounting element being secured to a third one of the three parts. By moving said three parts
relative to each other by means of a manipulator, during the manufacture of the lens system,
30 the main lens and the auxiliary lens can be aligned relative to each other. By moving the
second and the third part over equal distances relative to the first part in an equal direction at
right angles to the optical axis, the main lens and the auxiliary lens can be centered relative to
each other. By moving the second and the third part over equal distances, in opposite

directions, at right angles to the optical axis, relative to the first part, the main lens and the



- 6- phase and active ingredient can then be heated above the Tg of the
polyner to be added, whereafter the polyner is added and the mxture is
stirred until mcroballs of the desired size are obtained. After the

m crobal | s wookgyared to the required size, the stirring igciissnesdsi nued
and the m xture is cooled. An appropri ate5vvash| ng agent, which is a solvent

i cr obal 1< *hay R SRk ek g8 o bl 098 itk e Ader e} Br¥RRIheY,

After filtmadtheauxiliig lenscelabeltd each@mehehesuhtqe@aﬂeofthmh@smgare fixedatiatve tst ep.
However, if the selected tenperature to which the m xture of the supporting
phase, the *ffg articles and the polyner is high enough, this step can act

as the sterilizati onAgireer &fbdihert Bash 6R1thl schriihgPdeYRE M &cBrdaficRwith that i on
step. It is also within the, contenplation of the present invention to

sterilize thendenisgharacierizediindhat ﬂkfeﬂee?r@ gctualog b@la!eﬁéeg todhg lems WslsPUE eTARgebhase,

thus el i m RabicdPalalld 15 BRDplid afis, PeRAA 1R twh HidublifBdibAEhtS 1f Bilhanhet, Mk @
tenperature during the processi ng which is high enough to act as a

sterilizat |a®ﬂlabbépacelbnwwnyﬂ1@awemom@gﬁlmm efficisptly nsedasaibeidradmpactt o t he
process of hﬁb\ﬁe&tﬂ#qunsrgﬁyt efsm“d I zed i f desired. Any known techni que
or I

can be use suc stance, radiosterilization. The essenti al
characteristics of tYe asdpg(mnﬁoqunhm aptieal stemningtdetiee inmccardangk avithitheh t he

sel ect poI t he and t hat ave a.boiling point
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i qui ds sudha ssantis @Jﬁ@r%me% mAgRelifFIoRTE Y‘%@B%B’Bg% fo the Qe %W}aﬂa t he
l'i ke. Appr qpaiiaits theld ﬁkﬁ'aklgﬁr@ﬂﬁgﬁeﬁzedﬁﬁ% Gifte ﬁd%ﬂﬁ‘é&i%ns HRY whE rislelggl to the
supporting ghase I f desire The“ vi scosity of the supporting phase 1s
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sui t abl y f sBsned glsgiric soirpwhiclyarg sepuredts a@@i@tm@ibsm(gasham rop-myzngtizeplediolder t he

Vi scosifsy i f Elo'anE) and,
nor e preferazb ynflguligeﬂhtei 1&56%55&1%8?&[%% %%%S e su%portl nanphase may
sui tably b@nathhymmmmmnmaﬁmﬂ wousd gedppositealirectivas.giie seeontl patnatphobi c,

the active thl%a ggﬂ}u@ i hh ﬂ@%&ﬁ%?g o%egye% n} r}t\iﬂ UmWecgoﬂa%%QE?IoQ%g@%tl can b o

supporting e mcro e recover
m xture w tshplﬂlebyddmphemmﬁi&nm@smg‘mma@etg anditheielettric cails. The singsiepyd

t Wh th h th t t
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washi n@ot hehenwdmmnﬂg El&mantb.)B%f s&&hﬁdgltﬁe coils to the above-mentioned non-magnetizable
-7- was hi n gfretp‘ water .or.a mxture_of water and ethanol. Silicon
%amgﬂdglﬁo

oil is the ha 1 yrdgsirahleqadial magngtc Jtiragtivs foree befweenthemagnetss t hat

t he hydrophabite Hb!dehié%@«léﬂﬂeh Is6 tﬁh@hiéél?an&fal IBEH% off?ﬁe' p&urtilg ERAeRB in fadiatisual | y
not an issuge because of the insolubility of
directions are precluded to the extent possxble

A particular embodiment of an optical scanning device in accordance with the
25  invention is characterized in that the magnetic closing yoke constitutes the third part of the
housing. In this manner, a practical and efficient embodiment of the magnetic closing yoke of
the second actuator is obtained.
These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter. |
30

In the drawings:

Fig. 1 schematically shows an optical player in accordance with the invention,



active ingredients in silicon oil. Suitable polyners and active
ingredients are well known in the art and are set forth, for exanple, in
the prior U S Patent No. 5 213 812, the relevant teachings of which are

i ncor por at egygdwssegrm by reference. Suitabl e pol ynmers incl ug€rsseomnosss

pol yanhydri des, pol yacetals, polysacchari 8es, cellulosic polynmers (e.g.
hydr oxynmet hyl cel | ul gse r r | l, .cell ul . .

pol yvi nyl pyrrol i done?%h%s%%ﬁg‘ﬁtgge%yflg@gs.%g&égﬁaﬁ% dgr;ﬁg'% lnggc%flaélg%vﬁf)tgtﬂllebl e
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denat ured proteins, ”B%r . %lfc’t"‘f‘?(?né’ﬁ"@ﬁgﬂ%% eI IASFEGANCR gﬁg}%dpwr@[’%swﬁf‘%tabl e
bi or esor bahisgd they sRical seminitRvize iPRebMaRewithig.copol yners of lactic acid
and glycolic acid. 1t will be understood that other polymers can be used

and that’ t he pol yner Figs#ghawsanslastically dgiosnaiemowiting elemsatofshe enticaklgise goi ng
or of any suik@alhgcBRiadd®Byith A, f copol ymer of any two or nore of the -
foregoing of of any two or no e other suitable polymers. It is preferred
that the sel ected poFigndshdwsan altemativecalastiently slisfpomatile mounting edseant otbe C and,
even nore piefangahl 3 has a Tg between about 35[err] C
and about 18 grlr S%{fm%nn?% Q{d??ctg‘r?g{h%%'%dnportance of the Tg, the nelting
poi nt of the pol yner Figs. Galand 6b sghentaticwily shidve howe  maiglepoamt ansingilibey laes diitigh
enough that the m.croballs do ngt_. t and.sti.ck_ together under .nor nal
oo Sontl ¢ el 1F <Pl BEtepRatre AR T ton 2P Bl SO TEta | Raegue AP e, o
| east aboutthd blatifadture.of RNensRy@épr red that it be at | east about 100[err] C,
and nost preferred that it be above about 150[err] C. The term "active
ingredient” is broad and includes any pharnaceutically active ingredient or
a mxture of two or nore pharmaceutically active ingredients. The active
ingredient may be in_either liquid or solid form_ Pharnmaceutically active

i ngredi ents are thos&ighisehematieallyshemannpsicapiayer ip apepidanse with e ipvangon, or
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21 is guided in a displaceable manner, and an electric motor 25 by means of which the slide 21

=

can be displaced over the gnide 23. In operation, an electrical control unit of the optical player,
not shown in the Figures, controls the motors 5 and 25, causing the information carrier 9 to

30  rotate about the axis of rotation 3, and simultaneously, the scanning device 17 to be displaced
parallel to the X-direction, in such a manner that the spiral-shaped information track present
on the information carrier 9 is scanned by the scanning device 17. During said scanning,
information present on the information track can be read by the scanning device 17 or

information can be written on the information track by the scanning device 17.



as vitamn B 12; anti-epilepsy agents, such as phenobarbital, and the |iKke.
It should be understood that the specific drugs nentioned by nane are
illustrative and not limtative. |In addition to the active ingredient in
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As is also shown in Fig. 2, the scanning device 17 includes a first actuator 51 by
means of which the lens system 37 can be displaced over relatively small distances parallel to
the optical axis 39 of the lens system 37, and over relatively small distances parallel to the X-
30  direction. By displacing the lens system 37 by means of the first actuator 51 in a direction
parallel to the optical axis 39, the scanning spot 47 is focused with a desired degree of
accuracy on the information layer 15 of the information carrier 9. By displacing the lens
system 37 by means of the first actuator 51 in a direction parallel to the X-direction, the

scanning spot 47 is maintained with a desired accuracy on the information track to be



Qovi ously, the vaporization tenperature will depend on the pressure in the
vessel in which the mxture is heated which, in turn, will depend on the
pol ymer enpl oyed. As a general rule, a selected tenperature which creates
no nore thagodasudzs 2 bars of pressure in the reaction vessgdr/igsygisss abl e.
The size of the particles produced is a ntter of choice and, as previously
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m xt ure msd’%vﬁi@ﬁ%aenwﬂelﬁme@%a Fap ab’%glé Yedp e @é‘ﬁ‘@g S7tthereby lastigalyy and
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stirring formed particles _%ha_t had an
second actuator 63, which will be described in greater detail hereinbelow, by means of which

the main lens 53 can be displaced, parallel to the optical axis 39 of the lens system 37, relative
25  to the housing 57 and the auxiliary lens 55. By displacing the main lens 53 relative to the
auxiliary lens 55, in a direction parallel to the optical axis 39, by means of the second actuator
63, a spherical aberration of the radiation beam 45 in the transparent protective layer 13 of the
information carrier 9 is corrected. Such a spherical aberration is predominantly caused by
fluctuations in the thickness t of the protective layer 13. The second actuator 63 is also driven
30 by said control unit of the optical player, which receives an error signal from a sensor of the
scanning device 17, not shown in the Figures for the sake of simplicity, by means of which
sensor, for example, the thickness t of the protective layer 13 near the scanning spot 47 can be

measured.



average dianeter of about 10 [err]m Both the silicone oil and the washing
agent were studied, and it was found that neither had any blue color. The
m croballs were then inmersed in 200 ni of water and were again studi ed.
Once agai n, waholkgte col oration of the water was observed. pdhmotesobal | s
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auxiliary lens 55 relative to each other, which is obtained during the manufacture of the lens

O

20  system 37, and as a result of which the optical axes of the main lens 53 and the auxiliary lens

55 coincide as much as possible, is maintained in operation to the extent possible.
As shown in Fig. 3, the second actuator 63, viewed parallel to the optical axis

39, is arranged between the two mounting elements 65, 67 of the mounting unit 61, so that the
space available between the two mounting elements 65, 67 is efficiently used and a compact

25  construction of the lens system 37 is obtained. The actuator 63 has two ring-shaped permanent
magnets 75, 77 which, viewed parallel to the optical axis 39, are arranged one beside the other
and secured to a substantially ring-shaped closing yoke 79, which is made of a magnetizable
material and constitutes a separate part of the housing 57 of the lens system 37. The actuator
63 further includes two ring-shaped electric coils 81, 83 which are secured to the holder 59 of

30  the main lens 53. Viewed parallel to the optical axis 39, the coils 81, 83 are also arranged one
beside the other, the coil 81 being arranged opposite the magnet 75 and the coil 83 being
arranged opposite the magnet 77, while a ring-shaped air gap 85 is present between the
magnets 75, 77 and the coils 81, 83. As shown in Fig. 3, the magnets 75, 77 are magnetized,

relative to the optical axis 39, in opposite radial directions R and R'. The coils 81, 83 are



was cooled to 25[err] C. It was then diluted with 9 volumes of nyristic
acid isopropyl ester as washing agent after which it was filtered. The
length of time and shear rate of the stirring formed particles that had an

average di aRpb oys49f 5 to 10 [err]m The yield was 4.8 g. PCT/IB99/00585
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direction of the mformatlon track to be scanned, and hence said high-frequency focusing
errors have a relatively small amplitude and a relatively high frequency. The accelerations of
20  the lens system 37, which must be generated by the first actuator 51 in order to correct said
focusing errors, are substantially proportional to the amplitude of the focusing errors to be
corrected and proportional to the square of the frequency of the focusing errors to be
corrected, so that the accelerations of the lens system 37, which are to be generated to correct
the high-frequency focusing errors, are relatively large relative to the accelerations of the lens
25  system 37 to be generated for correcting the low-frequency focusing errors. Viewed parallel to
the optical axis 39, the two mounting elements 65 and 67 of the lens system 37 have a
mechanical rigidity such that the main lens 53 can substantially completely follow
displacements of the housing 57 of the lens system 37 in a direction parallel to the optical axis
39 at a frequency comparable to a frequency of the low-frequency focusing errors, and such
30  that the main lens substantially cannot follow displacements of the housing 57 of the lens
system 37 in a direction parallel to the optical axis 39 at a frequency comparable to a
frequency of the high-frequency focusing errors. Such a mechanical rigidity of the mounting
elements 65 and 67 can be achieved, for example, by suitably dimensioning the bendable

bridges 73 of the mounting elements 65, 67. Thus, the first actuator 51, upon correcting the



- 13 - EXAMPLE 6 In this exanple, the follow ng ingredients were used:
Supporting phase : silicone oil (viscosity, 10 000 nPas at 25[err] O
Bi oconpati bl e polyner: [err]-caprol actone polyner, ground to 200 [err]m

Active ingr@digRrigrs D-Trp[err] LHRH panpate, particle size ferhRodgssd m To a
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means of the second actuator 63.
As described hereinabove, the mounting elements 65, 67 of the lens system 37
each comprise three bendable bridges 73, which extend in a plane transverse to the optical axis
39 and which are mutually placed at regular intervals. As shown in Fig. 4, the bendable

20  bridges 73 each comprise a uniformly bendable spoke which extends substantially in a
tangential direction relative to the optical axis 39 of the lens system 37. As a result, a simple
and robust construction of the mounting elements 65, 67 is obtained. Fig. 5 shows an
alternative mounting element 65, 67' which may be used in the lens system 37 instead of the
mounting element 65, 67 shown in Fig. 4. The alternative mounting element 65, 67'

25  comprises, just like the mounting element 65, 67, a first predominantly ring-shaped portion 69’
which is secured to the housing 57 of the lens system 37, and a second predominantly ring-
shaped portion 71', which is secured to the holder 59 of the main lens 53. The ring-shaped
portions 69, 71' of the alternative mounting element 65', 67' shown in Fig. 5 are
interconnected by three bendable bridges 73', which extend in a plane transverse to the optical

30 axis 39 and are mutually placed at regular intervals, each of said bendable bridges including a
relatively rigid strip 87 which extends predominantly in a tangential direction relative to the
optical axis 39 and is connected, via two flexible joints 89, 91, to the two ring-shaped portions
69', 71'. By using said strips 87 and said flexible joints 89, 91, the mounting elements 65', 67'



- 14 - EXAMPLE 8 In this exanple, the follow ng ingredients were used:
Supporting phase : alumniumstearate in sesane oil (4 %wyv,; viscosity, 12
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individual bendable bridge 73, 73' serves mainly as a mechanical rod by means of which
substantially only forces directed parallel to a longitudinal direction of the bendable bridge 73,
73’ are transmitted. If the mounting elements 65, 67, 65', 67' include a larger number of
bendable bridges 73, 73', a suspension of the main lens 53 in the housing 57 is achieved which
20  isnot statically determined, but the main lens 53 can be displaced parallel to the optical axis
39 just the same.

As is further shown in Fig. 3, the housing 57 of the lens system 37 comprises a
first part 95, a second part 97 and a third part 99, the auxiliary lens 55 being secured in a fixed
position to the first part 95, the mounting element 65 being secured to the second part 97, and

25  the mounting 67 being secured to the third part 99. Said third part 99 of the housing 57 is
formed by the closing yoke 79 of the second actuator 63. As schematically shown in Figs. 6a
and 6b, in the course of the manufacture of the lens system 37, the three parts 95, 97, 99 of the
housing 57 are mutually manipulated by means of a manipulator 101 in such a manner that the
main lens 53 and the auxiliary lens 55 are aligned relative to each other into a position in

30  which the optical axes of the main lens 53 and the auxiliary lens 55 coincide and hence
constitute the optical axis 39 of the lens system 37. To this end, the first part 95 of the housing
57 is coupled to a reference 103 of the manipulator 101, while the second part 97 of the
housing 57 is coupled to a first effector 105 of the manipulator 101 and the third part 99 of the
housing 57 is coupled to a second effector 107 of the manipulator 101. It is noted that in the



Supporting phase: alum niumstearate in sesane oil (4 %wyv,; viscosity, 12
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20  only carry out displacements in a direction transverse to the optical axis 39 during the aligning
operation, the manipulator 101 may be of a simple type.
By means of the above-described optical player in accordance with the
invention, during scanning the information track of the information carrier 9, information
present on the information track can be read or information can be written on the information
25  ftrack. It is noted that the invention also relates to optical players which can only be used to
read information present on an information track of an information carrier.
Finally, it is noted that in accordance with the invention, instead of the above-
described mounting unit 61, the main lens 53 of the lens system 37 may comprise a different
type of elastically deformable mounting unit by means of which the main lens 53, viewed

30  parallel to the optical axis 39, is elastically suspended in the housing 57. An example of such a

different type of mounting unit is a leaf spring.



before they are added to the supporting phase. 6. The nethod of claim1l
wherein the active ingredient is added to the supporting phase after
the supporting phase is heated. 7. The nethod of claim1l wherein the

pol yrner |s dYnd4dr9 the supporting phase after t he supEpidev/b@sPphase i s
heat ed. . The method of claim 1 wherei Mboth the active ingredient and
the pol yrrer ﬁéﬁws added to the supporting phase after the supporting
phase is h % . The nmethod of claim1 wherein the-pol'yner is added to
t he supporting phase, t he pol ymer and the supporti nﬂ ﬁhase are heat ed-
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relative to the housing by the second actuator in a direction parallel to the optical axis.

2. An optical scanning device as claimed in claim 1, characterized in that the

mounting unit of the lens system comprises two mounting elements which, viewed parallel to
15 the optical axis, are arranged at some distance from each other and extend transversely to the

optical axis, each mounting element, viewed parallel to the optical axis, being elastically

deformable and, viewed at right angles to the optical axis, being mainly undeformable.

3. An optical scanning device as claimed in claim 2, characterized in that the
20  mounting elements are each provided with a first, substantially ring-shaped part which is
secured to the housing, and a second substantially ring-shaped part which is secured to the
main lens, said ring-shaped parts of a first one of the mounting elements being interconnected
by at least three bendable bridges extending in a plane transverse to the optical axis and being
arranged at regular distances from each other, while the ring-shaped parts of a second one of
25  the mounting elements are interconnected by at least two bendable bridges extending in a

plane transverse to the optical axis.



20. The nethod of cl-ai-m 19.wherein.the hydrophilic gel is an aqueous gel.
The nmethod of claim 1l wherein the supporting phase is selected fromthe

21.
group consi stl(rmlmwﬂ l“ﬂﬂﬂﬂmlr -sesane oil, peanut oil and castor
oil. 22. They ei n the bi ocorrpatl bl e PO} IHG0sES

blodegradable 23 The ‘met hod of ¢l ai m 15wherein the bioconpatible polyner
I s bi oresorbabl e.
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transi ti ONmounting eleRiBACid!the RcARIMBEing clRiefy dadi cobstise thréitndablg bifdges 25. The
met hod of claim 1l wherein the bioconpatible polynmer has a glass transition

t enper at ur Bupativarzansed afgpgilarinterspages.  150[err] C.  26. The method of claim
1 wherein the bioconpatible polymer is a copolymer of | actic acid and
glycolic acid. 27. The nethod_ of claim26 wherein the |acti¢c acid and

ghycol i® aid are praseiicalispanging device aqlsimedin dgmohor 4, sharactrizedin Waidhe |
| 1 wh
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aim 28 erern actirve In IS an ester LHRH.
30. The netttends efibstntially it awimgentiah dir¢vtiomvalative to thgoptidabatis.i s present in an

amount of from 1 %to 99 % and the bioconpatible polymer is
present in an anmount of from 99 %to 1 % 31. The nethod of
claim1 wheérein the Aacdiﬂti\tﬂ stangingdiceioé ad daifed fre¢liini 31004) chiractatzedin that the one
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average di #¥6d? tRHVe Ang-shaped pylsed therrelerans mopuing et 34. The nethod of
claim1 wherein the m xture further conprises pharmaceutically I nert
addi ti ves.

An optical scanning device as claimed in claim 2, 3, 4, 5 or 6, characterized in

15 that the housing of the lens system comprises three parts which are fixed relative to each other,
the auxiliary lens being secured to a first one of the three parts, the first mounting element
being secured to a second one of the three parts, and the second mounting element being

secured to a third one of the three parts.

20 8. An optical scanning device as claimed in claim 2, 3, 4, 5, 6 or 7, characterized
in that the second actuator belonging to the lens system is arranged, viewed parailel to the

optical axis, between the two mounting elements.

9. An optical scanning device as claimed in claim 8, characterized in that the
25  second actuator is provided with two ring-shaped permanent magnets which, viewed paraliel
to the optical axis, are secured, next to one another, to a substantially ring-shaped magnetic
closing yoke belonging to the housing, and which, relative to the optical axis, are magnetized
in opposite radial directions, and with two ring-shaped electric coils which are secured to a
substantially ring-shaped non-magnetizable holder of the main lens, the coils, viewed parallel
30 1o the optical axis, being arranged next to one another, opposite said two magnets, and wound

in opposite directions.

10. An optical scanning device as claimed in claims 7 and 9, characterized in that

the magnetic closing yoke constitutes the third part of the housing.



35. The nethod of claim1l wherein the active ingredient is in solid form

36. The net hod tn" 'm n the active ingredient is in liquid form
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as clained in claim37 and substantially as hereinbefore described
with reference to anyone of the foregoing Exanples.



