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Preparation and Characterization of Fornulations in a

Hi gh Throughput Mbde I nventors: Stephen Bysouth, Sid
woRae/ 0548 | sh Bohara, John Hanmond, Karin Ber gBCT/U83004/037735

Rowena Landham and Ingrid Lukkari Field of the

Invention This invention rel ates gener *‘:y to aln . .

ayp peparatiomandsCharacterizatppsued: Farmuilations in a

testing of formulations at a very high throughput.

Mor e specifi cal m\%htTmcnuphpeﬁrMede;yst em of

har dware and so re capabl’e of preparing and

eval uati ng_ hundreds of _dispers [ th- I.ans

oo g et e Oh il Re A b TRl b
Bergstrérg,rl?r%r\iv%#g%flﬁg.&M@ﬁlg?i'aimggl e very flexible

I'on recipesto be introduced. Up to 1200

formul ati ons on the-l 2 be nmade per

day. This incl udese‘t:f%&‘giqgtge Eﬁg}c@zg@"f romstart to
finish and the integration of analytical data with the

s deshanert Andkasniiproh attethardpebitivenysam foeshel rgduction and
Mat eri al s and consumabl es can be di s.tfri uted fr

m
testing ftformagletienpst e varythoeh Weoughprt SYIGES BREIFHOR & 1§74 b‘gﬁ%r?tr‘?a system of
of i.ngredi ents in-var] t : RertnneREd multi-ph
hardware and &g{t\ﬁfare SCSPzIIC’ocli%{;f Rr?}é&gﬁm@nﬁ gegfﬂ??mg%g\%rg? HrY p'ie)nsi ornnél i-phase
solution@per WX EBhe sTitement paicessfordispensiapiidy insamcpugemated way and enable

solutions forned can be characte in
very ek PR pRES Bl G BEP L Ei  ) dRA QR]Qe CA L I 020 mL
scale caé:br%ggv\agile%{ J R b flags §b<ﬂdix‘f§of Progessndiira ktagyts tigish and the

ure processes and tests to be added, either
integratiod of apilaticaddataovithathe as-desigmdzmidgs-formulatpd exRfrBRATER] spsults.

the I nvention Fo Iation chem sts i.n r :
Mateda}@@ﬂ\pégsqnﬁ&?eé&?% £ lsm??daﬁ?lgﬁoégeasﬁate%?%?%e‘&naggltauons where

' dispens@%%%%%d’igﬁé Iy D\?&l‘bﬁ?ﬁ@@& e h@ped@medppbiiding sods, diqua, gels,

eritrents ( ) methods to assess the inpact _of n
pastes, stapéraine sndwakdse Theenholsivapclspeshets ang/presolions \t;@m;g%ax be

characteristics, ,contan nati : WOIRNEAVAE d ol
carsc iS50 e PR P T B S ERDL b Bl s parcre
sizing. FIURb&NAL ¥sefn ibesffafrapatésess aeakpes Enddeheithanberstaton, or

of vari.abl'es to be eval uated, ‘DCE techni ques genérate v

asanewstttiortes of tens-.of thousands. of experinents -that nust -~ ~ °

be..conducted -to expl ore and refine the experimental
space for ‘'t heséBrokgrioundofiibe Inwention
experinments required renders typical bench chem stry

%f&?%@glec@ﬁég%f i]; %g:et é\Yr?éceWC%vleQ Ynegrr]édigan fjs%ﬂsf%t%&?)darﬁearg%c'ﬁemical
markets realize the potential for applying Design of Experiments (DOE) methods to assess the
impact of many variables on the performance, shelf-life, delivery characteristics, contamination

sﬁsceptibilit_y, and custqmerhsatis,fac,tion of their products. Due to the complexity:of the

'formulation recipes and the number of variables to be evaluated, DOE techniques generate

matrices of tens of thousands of experiments that must be conducted to explore and refine the
experimental space for these products. The shear number of experiments required renders
typical bench chemistry techniques ineffective. The invention described herein provides the

formulation chemist with a means of tackling these large DOE matrices in an automated fashion.
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formul ati on chemi st with a nmeans of tackling these
| arge DOE matrices in an automated fashion.
weha®306PvI The Summary of the Invention is foPCDUSONY37735
a Detailed Description of the system Finally, a
Process Description provides step-by-step preparation
and testing nethodol ogi es for a typi caI Sol uti on in

P88 Simbenbel PELRGa st ROEANEL PRI ERNG AR hetem

Finally, i a/P88dsk %scr?ﬂi&iﬂ%d’w@é‘s stelﬁsoyLﬂN[Eﬁﬁepﬁkﬁtla'lh &nd ey metholdSlogies for a
an aut onat stem for the production and

robotic
typical $@utiomip Witer 6¥lueeipe @mga Sespansjer (on¢egkratePEU dorpulatiqn recipe that
s pre a% ggtesteqfe f}t ed System of hardware and software
prepag I 56% Cénand eval uati ng hundreds of
di spersed mJItl hase sol utions per da The system
can formul ate aqlﬁumnaalryto&t& UVG!S\ytIlOlm wat er

emul sions (EW, suspo-enulsions (SE), micro capsule

Ehpsipeergionrs ay @Spmaﬁﬁe@@l@wmtgméﬁgth@ WEYduckpe ard R PHN
fonnulaﬁglg]sca%qt gg ﬁ% %tut t 1s a]n lmergxta?edgﬁ%/s@n 8%r§w ryﬁ{i software
F6Cess I'h°an aut 8

S1 ons

capable wayrepmxdng,embévahmaﬁghxﬁddee@sb)Ifalsbarsamhmﬁtn@hageeelumeﬁs per . The
i ntroduced The system all ows chem sts to % ner at e

system C@saﬁeméﬁ&e@ﬂu%%ﬁpbgows%m IHgYale GyEsigRuERY. weEPor gmplsions
|
(SE), ml?%n%%g%lgg%%p%u {:lgx'tﬁsfdgiﬁ mitd-BmPis n§§@ Jdarsqtgﬁ%glg Ecéﬁl?rates (SC)

processe har ac
at the 1 nha;o 25\val esalalTheapdern oas piradys emmamsbepldil)smrantnmtcedat_éd oy and

to stens to .the .k statjons where dispensing
enable vggy ﬁ'iﬁ%?ls35@?@@1%6%%9@0&%&%&%an be perfor ned,
[ ncI udwég solids, liquids, gels, pastes, suspensions
Thssyila owwée@wtﬁ tgigeReIate Gm%’tln%f%‘ SBEPII & Xt ieegpe and

method %Sde%ngﬁgtg@gl}arﬂ& %h Qc!?ééﬁnfueg@xgﬂloﬁi totllib@'fcﬂ]rﬁ&fatlons

SIS cosity a d partlc (VA | usi ng
processedmhdr&hﬁredetlmltpeedmy Piertials And a:dmisagalalhecbrtmzddllstabuad from storage

| f T tibility. test hi
systems oD o et BTN HE GO SSTEHS &l | BRI regn D¢ performed
includinPSARRSBARAARM ! 83leS, LSS oRILRAW asRlst BRS eih QlsRnS Yéﬁﬂeﬁr&an be

or. as a new station The software capability I ncludes

siing usif e Spiied Fefiaiinty s furd R it SRR e M

Compatibiligy ﬂeﬁt‘?@ﬂthl% VBRI rhedeP e HE A s%‘t%ﬁ’lrﬁﬁo% fﬁﬁl?@f)ﬂo‘éesses and
system for the production and testing of fornulations.

tests to br:tadd@ altlﬁeurrtw hetatiohjozes a ofw staiopr Beeroftwianyeapabidity inoludes

tracking Bf pr\écéjs(sees 0 %a?tnt]of st 1tarr]18 Bein egra%oh of analytical data with the as-

designed and as-formulated experimental results.
It is an-object of the preseént invention to provide an automated robotic system for the A
production and testing of formulations.

It is a further object of the present invention to provide a system for the research,
development, manufacture, and sale of products for use in agriculture, horticulture, forestry and

protection during transport or storage or use of the harvested products of agriculture, horticulture

DC:233082v1 2.



devel opment, manufacture, and sale of products for use
in agriculture, horticulture, forestry and protection
walenossos4 ansport or storage or use of the harrepUsH04/037735
products of agriculture, horticulture DC 233082vl - 2
r : : ] t -
o o e ot 1R S PR Bl o pbic
health, sdétgtoy corveomnoeni ence. It is a further object of the
present invention to provide such a systemfor the
tiis & dveey olgjaet dfakepepi ittvetdorCiogRoHiOtRbtd $Bted fof FRiscovery
enhancenent products and products for the treatnent of
and develogment ffrespmaintection o6 pigatcrhHIcaBERitired T anskeypdudinfonths treatment

5 ofthe e{:ﬁ;c{})ﬁrgérnit g)b#gxﬁatt g}feéﬁgo%?rf ggéﬁ ﬁgﬂ}éﬁ@gﬁﬁ%gﬁc Péogltphlf ge\llf?ta or convenience.,

uch.a.syst.em faor the research, develo nt,
i arld b S s PeSrL ES PR me A SPVRRvper the research
develop@fedt, i@at08Ye 6RDbF Qlle AORNS S, hOY RUHALADPDSo QY cb:@RIlaGents in
care, personal care, textile, mning, mneral coating,
formulagigpshiar fabrigeserep pergpnal terel textilg BEoY: Mistrebenafigg, asphalt, petroleum,
fuels, Vigaoéle,ldchgagmg? ggig(:iigg;ﬁolaga s,e%z% e%?%?%sé@%%&ggg% r(‘: Iﬁr%‘%}l&‘ 1rneall
10 applicatfoa bagiats delBrddehirfles@ei ption of the Draw ngs Figure

1 illustrates rack and vial storage system 100. Figure
2 illustrate e i :

1 ust rat oo BT PEPETREShiofthe DPHlirgs.
solid dispensing station 400. Figure 5 illustrates an
Bighodl nhstrates rdck qui o stetrgpeysténon8). gel s and nel t abl es
di spense station 500. . Figure 6 illustrates nornal
Figoed 28]udirgpeasisngablesistpreg®d0t i ng, and characteri zati on
station 600. Figure 7 illustrates m xing or

Ih?ﬂﬂgﬁﬂh@&ﬁg;ﬁkaﬁ&@ﬁnZQﬂ. Figure 8 illustrates
flexible armstation 800 used in alternative

15 mpped MeftateddoBdr Bspniihg Hatispdds comm nutor station
used in an alternative enbodi nrent 900. Figure 10

PRt L SR AP Rl ABL drhigu ARGl U8 L DALY 81 di
1 OO.lEigur% ??%ustrat%gﬁgh# é}g f%g%.zfﬁéﬁégggidwpame
_station 500.t ust r at es di spensing, pipetting, and. -~ . - . = - .
; Characterization station.1200, included in . . ...
Figure 6 illustrates normal liquids dispensing and pipetting; and charactérization station” "~
600, - | o |
20 Figure 7 illustrates mixing or homogenizing station 700.
Figure 8 illustrates flexible arm station 800 used in alternative embodiment.
Figure 9 illustrates comminutor station used in an alternative embodiment 900.
Figure 10 illustrates phase stability and cloud point station 1000.

Figure 11 illustrates buffers 1100.

25 Figure 12 illustrates dispensing, pipetting, and characterization station 1200, included in

alternative embodiments.

DC:233082v1 t -3-
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alternative enbodi nents. DC 233082V1 - 3 -Figure 13
illustrates an exenplary flow di agramfor system
W@ ea6poedi gure 14 illustrates flow di agram of PCT/US2004/037735

experinment for preparing and testing Solution in \Water

O]fg,L) fornulatlon Figure 15 jllustrates flow di agram
ighreskd i ﬁ%tesr%lreXﬁfn@ﬂﬁay iy dageaam £t Sys§nsteépensi on

Concentrate (SC) enulsion fornulation. Figure 16

i rigwes Yo lasiraies gdigraem bf @fperimentppepreparinhuehtestorg Solution in

L Siyny rack and vial storage system 100,
Water@“ﬁ%‘&?eél store 200, robotic arm 300, m xing or

e n 700, phase stability and cl oud
&335’1‘? ]r§ut ﬁP?t f@bbglasm %ﬁg‘i’iﬂ@ém fonRrep ey thying Suspension

Cbnc@ghggﬁkbqgnlg@gﬁﬁgﬁkﬁgherlzatlon station 1200. Figure
| ustrates. an enbodi nent of the present invention

%Bre l%lbpgst{ %kan gg)gg n‘?ént %%?f %ge et yg%e@o%%gmgnsmg rack and vial

ore robo arm
storagec‘slystpﬁlrlls{l()ng)rshmh}ble@stéﬂiOZOOL to@tml@i&’m S(ME PERE Qﬁshorr%%laﬁzﬁ‘i@@tatlon
t abl es di spense station 500 ?w ds §| spensing a
700, Phﬁﬁf’p%ﬂil IWganéﬁéPUéw&PfﬁéfﬂélPrlﬂQW & f§1tSa1t D%rﬁnéebspemmg rrgpféhng, and

charactBIRYRELNY26¢ at i ons 700, flexible armstation 800,
comm nut or station 900, phase stability and cloud

g%ln'te 194 ﬂs‘tr%{.]:fs ap %mbp nlvrr(leerr]l? u{ t B\ﬁes%rﬂtl%v 181 c?IBBIaflpg rack and vial

crlptlon (0]

storage syséxa oD scodbathsedoae0e] Iﬂbétﬁf arhf'[ﬁ)Op O LVAI é?l@m%@@atlon 400,
testing of formulatjons at a very gh t hroughput. In
liquids, suspeasiaps 8els apd BY iARlAT dispensepiaiien %QSh Auids écsp@mmrnmartdrmpettmg

and cha%?é'rﬁgﬁ&pst&ﬁontm ﬁMﬁng ﬁéfrﬁ%e%hzgﬁ Qﬁlt%é}sglt%:b%ﬁexlblF Ay station 800,

I ncl udi ng an appr ox
commiraual séatioa9pd Cphasm:tteblytyf mdrold’udtﬁoirseta-tluﬂ 1p60,i20d bEﬂEishﬂDO.
t he discl osed, preferred enbodi nent i s based upon the

use of a 25 nL vial to hold about 10 nlL of test
fornul ati on. The enbodi ment di scl osed herein is

erhod nont Rie1 50, DR ERIHAEEF (AR T fldA Lok

and vial storage system 100, conprising rack 102 and
Ay antonpied robadicsysiem 1eﬁlsph>eediueﬁ@n fofthe 5raaluptuamhd243tmg| of

- formutaflG B SE o I LBt G ey BB S otdpe o beie 7
operatioEa€ the\sybmli ocvePRAD4 ﬁ@ﬁ%&ri@ﬂ dm@lﬁ@ﬁig raﬁ%pr‘o%r@ﬁEﬁ/%qgm r Bferation’

" 'thése are custom racks, there i's no cost
period apqd fif epneprimalely Eunbewr &@&vp periqel. Asttha, ﬁlacdlmlosed preferred

embodiment is based upon the use of a 25 mL vial to hold about 10 mL of test formulation. The
embodiment disclosed herein is disclosed for illustrative purposes only, alternative embodiments
are envisioned.

Figuré 1 illuétrates. rac;k and viai storage s.ystem 100, co‘mprising rack 102 and vial 104.
Vials are of the order of 25 mL, and 24 mm diameter, 73 mm high. They are racked in racks with
a ‘well-plate’ foot-print containing 6 vials per rack. Each vial is bar coded and each rack is bar-
coded. As these are custom racks, there is likely no cost differential between having plastic racks

molded or machined from metal. In fact, metal racks can provide a simpler and faster means to

DC:233082v1 -4 -
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" Stations as reqkulred lln some €

nol ded or machined fromnetal hi fact, netal racks can
provide a sinpler and faster neans to DC 233082vl - 4
WO bmavsohe vial s, because placing a rack of viBCBHUSWH037735
hot-plate is faster than transferring vials froma
h rac@é%o a heating block, Ln this instance too, |ess
eat the Xlalse bpeaUrRlaging arack of gidt o BRIPIAE 1 fastey thandiagsterang vials from
I
arack (% AEAEDRHR dn 1, FLOBDIR0IE D aRe bkl 5 SEA4E ek, s empy
racks agrot gsedated, doppshing the need &risadrageneeded for a run
including vials, pipette tips and, optionally,

T 1Bel 284 Iﬁstfzﬁeshﬁnﬂlrﬁﬁﬂﬁ%@ﬁ}onm nm@ afc 2ed togéu%)%lyotfhetnli‘ﬁen als

storage systens wi |l depend on the manufacturer, vial
needed dprarugrpclpding tviadh oingge ibsord, Oﬁbo@éltyemat@ylabﬁ@ be dispomed. The
number Jﬁ%r ?@%@%g%@%ﬂ%ﬁ%ﬂf’ @eiénc? I)%]é SR u%a]cg R/}Eﬁ%lze Gna functions
asdxwﬁﬁﬁ&b&mmg&heeﬁﬁmnm-and cust om ver si ons can be

obt ai ned. Standard nodels work with the ubiquitous

THéklarPhah eman@@tutdrs bﬁthb&ts%}ggéjsfs{éﬁ{s &r@%ﬁ%ﬂﬂf&%xample, Zymark
di scl osed herein will rack matéri'als in the sa ’
CRS, Towdglt S TRaboties, ¢ica) end gispren versionpsambe ehtgined (ﬂtatrdisrcf models work

with AR "B HIRRP SRt St R i b wl B L uathe it re

matena}ahﬂtlﬁa sbﬁie@fbhnat-ﬁf&ii @iafd, pipeqd ﬁp@bﬁev@ﬁ%blﬂﬁqgr EIQ?B?ISQ{geTH&@ racks
present to an armor gantr robot, individu pl at es

can alsou ke raleaeritoayl Rives Pubheir Aeignhwilhaefi herd siepdetd welt plate heaght.
are | oaded appropriately and at the end of a run, they
Elomse aliations a1t dpreghedde wigk @t dopresent tocunpeth aganee delht, 1nd1v1dual

plates m(ap @gfﬁ‘fcd ggl 818 gjgt the %%%/r%:ngg \émlr%gt&xleggr égﬁ%&ka?@r%ggat% and at the

end ofarr&muhcf)eﬁﬁxﬁmﬁ fiafsBed ep@NteBhs, YUpaIpel Ben &R [18ds, fail, etc.,), along with
plication. For exanple m one enbodi ment 2000

emply raﬁggﬁm BYFS sariec ppwoisdeady HrivelogdinBoo vials (1 eaving 500
enmpty) and in a second enbodi nent 1000 positions are
(pevi vieduikménte@e deperdsht l@ﬂO@&hﬂ: depired @fpleaptry )For example in one

embodmﬁaé (érrg{)@nm tlﬁ)%i ﬁf%}g{é geg%%gsda g(?]y@i Y Conf#g o & a};lfd%rl a second

- embodln'f&rﬂ uDeo ?oshthdn@%?d FoeRled QRBLA00 v@ilml@%g?'m r](ﬁd?@@nally, space
20 . . .

and rail--304.: There. are--nany “ricboti-c arm na u acturers

is pr9Vld§ﬁ don qeasyrpapesyirtexbinplear(90 b tiedipsX andt for exmpenuad supply. -

sel ected during the desi gn phase for each’ appllcatlon

FiheeBoblosti atesaohmmnm IHsshbhvéng Jraniﬂnczmﬁ reid B0 CTh&® are many
stations for makj ng and characteri zi ng

|
robolic @V B €N BF OV SRV RETT REKBAP Y Faer B CREeise hag the
design pifds@tdrQash @ﬁ)lk@ﬁ’dﬂ ed Toﬂd?lc%%rm&:ghgﬁgﬁ%o}tIggnﬁééﬁgg rg%tween all

i s augnent'ed by a second arm \Wher stem
the statiogs frrendlent iy Ghasetronhgaherpmulsens diyenewmg &imclteas/mlh Between the

oadi n di vi dya
gnbolalments Hle system 1is augmented by a second arm. Where the

system 1s not augmented by a second arm, the sole arm also has the task of loading 1nd1v1dual
vials into the mixing systems; this requires either a gripper tool change, or the design of a dual

function gripper for both vial and rack handling.

DC:233082v] -5-
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deck, and the deck can be fitted with custom equipment including sub-stations with other integral

30

: '.déIiQerbC&llﬁéti'qrwqilhtéo'.ﬂaﬁ«fé@m
reader 45§

vials into the m xing systens; this requires either a

gri pper tool change, or the design of a dual function
wa@eioppet96f or both vial and rack handling. DC 2B30D822004/637735

5 -Operation of the robotic armcan be considered to

di.vi d into.three parts:. set-up, .where erials
Lol s @i gar CebeasarieSen L By Xl T ShRgE sevup,
where SaERaR%na eI URALi iR Sse@ B0t RS R @ Gn, A dr & SarfiIkd RH Ribplies are
emul si ons and; clean-up, where at the end of ‘a run,
transpodtied saris g thakrirtgenficaulsaond asdingi¢ansuramdieresittos el efx munedispersed

. proper _l.ocation. e,use of such an.arm enabl es
materi G ShoninBE s o&ored BEnEF Prsee B BTGt Se02 8 app eraies
‘randoYact €’ §h@bF SasrRs Uk shilled bynh@stpli@fser 618 the rail. In a
enbodi ment, the robotic armhas the ability to read
preferrecaerkbodmani, the rofotisearmdwe éw. abHity e ecad radk identits by daseddes
di spensi ng station 400. Such a station can be obtai ned
Rigmmenullustpltes sobid dfspersurgestaioni 4001 SdingstShenespeedbtained from
. JAut odgse and_ Fl exi wei gh. Th l.atform.is adapted to .
multiplg i G O SR RBG U TaRSH: SUPTHE e VB e Lis HeoBR i
adapte PBEItSYELRIMI B g RRRRLAN AR HBEAEY 8F cdeR sh&em is dependant on
. di spensed. Additionally, a representative sanple nust
the matpgaldp bp dispensef r ddditidtrally onteaiasemtaiive saomiemobt heatisieoba from the
. size and chem cal c osition. If.required, .sa e e
containgl TR LG et S8 BRI ety & Feg BB < fopgitioning
such astg@inBM@RAL Qi dARBE Q. to PrpRANEE PoRtler MDispieeaS] hp N8 easily
.achieved and pre-treatnent of the powders will .
be achi¢yedapd pec-eatmenic likaryy VPl Beregsobnth Tprarany) ang precision.
di spensi ng station 400 can accept racks of enpty
Vhabdlid dispensiak stafipo A bednerccetit sprkn ©€ emp iyt Vialnsorivimals &oksother

) d.. i ther .b | pad ith.materials f ,
spens R0 PAOSE: 08 Rt pRde LD IRLECLEl 8 o 0 L s o

materiaBtt@bk Arphsel STHEXtRioh edks \Wh @l tBer vk rks YT #hS ®findividual vials,
i ndi vidual vials, places themon nass bal ance 402,

places thiirs pameass balpnaged ightispenstsi tasw oihiapelely obtaormdsiorn dolsbemees
hopperslr'}fabgﬁg%%faéhoéial rr]étgm?%ct?ﬁ\g{aﬁl th ktﬁeg %alé!% ﬁé@)ge Iglre]lcein\g”thael ek & t}lQ €

ore placin rac

- deliveryd@liliewtgoryd . [tedoiragvep edcRt of inatedilaBAo BB MRperdsad kdndfhe . -

-mat-eri.als to be dispensed.fromthe.delivery/collection .. -

Bbtmm Révnts the derk- The stgdealsoineludes bar code

ation also includes bar code reader 406. Figure 5 B

lTustrates an enbodinent of 1iquids, Suspéensions,

el s | tabl e i spense station 500. This station,.

B i Sl IR AL SO TR S bl el ity o Bl Bispense

station 5P0aTHis stal6h & k& TR JHRRYLACRHESESIa0brafiE FoLRY A RIS there are
for exanple the Glson "Cyberlab" 230/ 240/ 400 type

many mgiudadteierssof sTblesystonsor exsypteths GilsoowCupertad” 8828008 type
platfgrmts.ol" I?eese rrrc%uo?tsfsgen?snalfqr\}veuﬁ ,t%oslix g%%cto %% ?ﬁlpeun].:telzleon the tool head above the

tools. In a preferred embodiment the tool head is fitted with devices such as, but not limited to:

rack/plate gripper, vial and cap gripper, gel dispenser gripper if required, pipettor for small
plastic disposable pipette tips, optional pipettor for glass disposable pipette tips, and vacuum

canula for dispensing grinding beads.

DC:233082v1 -6 -
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deck, and the deck can be fitted with custom equi prent
i ncl udi ng sub-stations with other integral tools hi a
w@e@bos4oed enbodi ment the tool head is fitted BT/NS2004/037735
devices such as, but not limted to: rack/plate
ri pper, vial and cap gripper, I spenser gri pper
5 qaed?qtprepré%edgarf e t@?ﬂmqsﬂkﬂnag?me ofjthsprodeytrics are
multifurRhBr%%lt %o% Eﬁﬁnplg gé Qﬁf" 69%515 Flrso ?19{0'[191’1 §§&e?e§&9ﬁe@1@éregnpper

vac canu or di spensi
AddlthI@ﬂllyDﬂhl mylhg &d&mdiﬁﬁéﬂ% ﬁmatﬂan -on6 sizBofrpipettotam luraxtaquxred for

requi re nor.e than one tool sjtio
premmaéw peEyTagydn mfptﬂwrt&]éttlﬁswaﬁlonﬁoﬁw ’si%mﬁ a{l%é%@ﬁlps are used.
per can al so function as the gel dlspenser
'gﬁe c%pbﬂs mpdiglied Mﬁhaasmat&;dqdwrey iSHe Enbediodimisd torspevable gel
dspens 35 908 81RO S PR [RGB LG PR bRl v

beads; blr d¥de 26deBQEcapbert 308S ol 18] $haRet 510N endl@tioteshented Moeds 512; heated
W th associ ated devices such as, but not hmted t

glass pipgHq Hps élfgépcmdslpéﬁﬁ%}agcséw PiRetiR-tor ragk wéﬁéi%dlqmd Vil deck

o o 2594 020, SOUTAIELNG LSBSONCAR RO, LEg) AREER conar

the rack%&k@rsteﬁﬂc@d) thachave bedr enpraltiath dhaaesk 511125 ahdé aterkollection chute
| ass. pi pette tips 514; seco d mass_bal ance_516;

520 for ipGiie Ay 91 46R° S EeleTealeriOreipg 08s uerebkT Msaifvinggnd
opening t@%@@l% ?haQtaH'We gﬁ&f %xﬁfreﬁ%gﬁﬁln g st SIS sl a@%n&!alﬁ@ %‘gspgﬁlsmns

deck; enou space to contain the racks (I
are deliverted ¢k er,b)ltat stetkeh@ea flze dncapppigl Odbital slaket HEY 1sd1@k150;mf‘:1r$mld

.. and t col | ctlon C 20 f tte ti and .
mixing s{iigs Spnt B SRE Sy Ellioctan ap e Db 160l ofgFesive
agumonkﬁﬁﬁEh&Mbﬂﬁia@MxQB&ﬂbwgnM€§ﬁ§h&qﬂﬁﬁht@hﬁﬂ%@oﬁﬂﬂﬂ@ﬂmeoneor
M xtures requiring agitation, such as unstable

more heaéﬂﬁis}{d@%l YAds thegneteddp axgethertireadicd foy dlmen@hakféwtmaﬁfpﬂwte tips
510 ed

d
514 can beepcrglr??gd%cgtghbea]%ea Oe% fgr ﬁlﬂa@englﬁlg ﬁn&fll Vautaﬂ tcl:easrozfrrm tag g5 ?gfond mass
balance b it hedsbakeifimeNeme MypenGgr @sighing. agi tation can be

achi eved. Were needed, materials are placed to nelt

. BHRRSS ¥ HhBIdstERS NS 1R tom%rcﬁ‘l eat&rother Kﬁm%ﬁe hefell?xed toolsare
. ..materials are then readied for _ dispensing at ed .

in ﬁxed pykitioss pn Pethead), mpsalBtbA dedlrisppee pr asicemitdiiby all ol Sneastically, for

visa velséwrhvgemahs B ReRRANSAd AfckhBor@hst foobiét theBe®fAidneutiten! the gel,
on the head of such robots (where fixed tools are’iIn

paste andfhi gheis gy tiluahdispensirigeorieadiltalet diagpdnsing e exsiirs paemrate

. i s, acce bl e |1 tool ecifical
sation orsfb SGREE By Py BirkedRanRi yil Sing ouen b Pkl should
be dlspentsdﬂie ek&kl 2haNdwse eniRingtih BotdeGliraaN the\dig@ndedfohane a_am e conﬁrmed .
l'imts the. positiaon and access for each tool to-‘the

using a bajange. H‘ptvéyqra@mmeq)ryler chaéldgegn and mixing do not allow the tip of any

dispenser to contact the mixed formulation, the dispensing must be conducted without touch-off.

When a mixer is used with dispensing, the station includes a dedicated wash station in
which the mixers are cleaned, along with a wash fluid reservoir, pumps, drainage and valves as

required (specified during the design phase) mL and 500 gL tips are used.
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paste and high viscosity fluid dispensing or the
nel t abl es di spensing can require a separate station or
W@ awees#atd on, especially when conbi ned wi th m RCHYS04/037735

when the quantities that should be dispensed, exceed 2

nL. Whaen m xing is not required, the dispense vol une. .

Eigyrp & 1Bwsipics peamaldiavdsAlitpensng and PeGpEr andsharastegzaliqn station
600, whgéh &%%etihaﬂd&{]ﬂ arf@eﬁiaﬂg% gﬁb&ﬂﬁlgﬁ#@l PNy Eﬁﬁoﬁ hﬁ)\/?%esaa%ir of waste

ispenser to contact the m xe ornul atioh, the
stationsdvispe tveo separaust tybes afdhdd cdrelet mintedud wastec imdEdn BAyeafeered when
., Mmxer is used with Q£spenﬁag%,,the station‘ing}rdes.a ,
fluids agde BRBR G SR LR AERDEAT 5 HiTOH T emhdycdrs: gFlg/plate gripper; vial,
I : j : ' YTAVZoY! ,

s S5 P BB B N o MU st o
off-decldéspgningaseys, vdlvesrmhd 5040 fold; ehp dispersecnsedle fBAi§RAGBE ulcommon

- 7 -Figure 6 illustrates normal |iquids dispensing '
wash flydq pipetting, and characterization station 600, which

can be included in alternative enbodinents, This

Againj W gleelsican seaping apqre dfangis teol pesitipp Asd Whepeiaig

. a . a , ; .
ennbod SRR Ml ke et BETR TREC AR JR3H g b i
required 00 brdtdash amncberaty irt dsbensinf. It tsemsistunet tias bothad kil pdndt5@0 pL
. ripper; vial, filter and ca ri pper; pipettor for
tips wongfi ke pped. diddpinally.@ PBP??Fé’trtS%‘tﬂtbﬁ)ep%f IS BiSFes SABBERS an require a
separateﬁgélﬁ?}gﬁ%géegtﬁé nQhd 3 @ﬁf:hp %&Fpens' ng punps, valves and -

; I spense needl e for dispensing a common
”Miesé]fic li?u 1|'n((j)
ool p

L t;é? %Jl{lll dev e & I%pr ee%%ﬂd égﬂg%gf TRICH a‘i'é']g%rer%dent upon

GEFEI"dh ERG N A err odi nent,
the appltt@Mog eShad&idadlifdlfidatai aenalt limdsd betherfellowingebiduade one
size of pipette is required for precision and accuracy
reader/cpppegidgpRgn Gf: cars So¥rcEntALLI LB T tratachopt e Ot liane vehgeck
space; sggbnh 'ogrﬁta\(\gﬁjzjkgr %;%éﬁﬁniﬁ@ﬁh 'L%FQEHOhygarﬂclg'—s&ethiRj%ction port 610;
sultabl e for noré viscous sanples tan require ‘a
dilution pepan & esdooadtryanjecepl pods) dids @ltraniot hlevise nfil tdriefermencksource 614;
.. The deck is nmounted with devjces, the n er and .
particle pgg¢Pghr @8;mcewegvgﬂﬁéﬁs§ t ChyHPbh amSﬁé‘a‘P%ﬁ?S} bead
collectioh¥3 09 BYHED . gﬂ&logﬁ hP $st@h 8241%hd bhilictEdid QschPEsystem 638. -
.- .tollow ng: ‘bar .code Teader/capperfdecapper 602;- caps - . .

IR P RO i s

. arrive cdbped hinbforBickingG84ls pafbtd thkarsiszedo biopet Inonprptfed&iodiment,a

dilution port, 611; visconmetry injection port(s) 612,

source fq1jabppiad (U8 rrapreipinEeyided. i 8 Predyiadenlo diBe cRIPEH% P rack space 604

i | h&&a1d 9E (8L 8piraing S Hifl B EAEALEHom the beads.
Cmnpns%%%%ugggﬁéhpﬁfyﬁ%%g;gmash %%%{%on 6 ;HﬂéégﬁcoﬁleéP?oﬁ cacs
Liquid v&B@eck spasheraBRs oftrosagrepdfynoayatigmds2d be atadean thealeek.

. .. .m._croscopy, system 638. . . .

Similarly, in a preferred embodiment; enough space is provided to contain the racks and to
provide space for sorting sample vials into classes (e.g. once pass/fail criteria are applied).
Orbital shaker 606 provides general mild to moderate mixing but is also used for Tank Mix
Testing 608. Samples are pipetted into the particle-size injection port 610, the actual particle size
detector 618 being mounted off deck. Dilution port 611 allows dilution of the formulation for

particle photography. Viscometry injection port(s) 612 allow for measurement of viscosity at
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. The bar code reader/capper/decapper 602 is used for
i dentifying and openi ng vessels that arrive capped and
wo 0006054984 Nng vi al s before they are sent to storPEmES20041037735
a preferred enbodi nent, a source for about 2000 caps
: I S providsg hi a preferred enbodi nent, pipette-tip :
differepisheaaies Filitation depisesa oy 6 Giming dre fdFadome! @nlpmix st samples.
Filter didshtf ObtaiRs@iL Al 11?% eﬁ%?en??gm&%]gdarghg%%%lethfertm et
beads Liquid via eck space enabl es ot her "sources St
PhotognaphiysslysteindZ# dsuded foeplpltagreshingtichenidedkiestSiltrisarthge, 1 n
a preferred enbodi nent, enough space is provided to
a0 tied BbdthiRck agfo@iel fa@gddomtionents PABR ERM S@hdalEring devices,
: sanple vials into classes (e.g. once pass/fai
includigg phigiqt fimafed teimerticdelyize drtbetDTaglgsﬂ?bRT@ETa@bﬁ syatew i6@ésviscometer
' erate m xi i.s.al so use [ .
measu QAR Gre Mok oo RGR AT 6 826, 2Pl B s ot micro
liters) yodurhesCd fsamblee wilhj £GhdjorityRMend Hish td@edgspuidle lRadIk] £d&ump and
si.ze detector 618 being nounted off deck. Dilution
source gtqmiqn Wash Bue dibicapnestedop itsmeedler mul ati on for
particle photography. Visconetry injection port(s) 612
Aligur 7 Bustypges sk erfearnogsmizer stetien 780 with Dguid addition. These station(s)
B2v| di f.ferent. she rates. Filtrat.i devi .
have g PR SRS on] Pl mntois Al s GPE nclude a owo
axis (orsargpli@s andddetiRtizeh@ s s Caldspin 188t §fetd ﬂhﬁ?@an%&‘@[ﬂt% six
‘ source 614 are used for the tank m x test. Photography
mixer/hoynogenr e 404 goysied -dine pRen SERAptIVERP teherat mves afiup to est(n x 6)
vessels faﬁ& & lﬁH{isfoﬁff“cewasgsﬁatltoE%é)%%sg tlaréiglgﬁ I?tfiﬁ%ne'ééég\; ilﬂ\lc’;cfé@?onlaﬁglg& vessels in

conponents of processin

which nminoigls begriing candie Helatédtoedobled vigad tehpkengtzenGelRICH108 jacket and a
measur enent

. 618, phot ogr aphy system 624, vi sconeter .
chiller/ sk PO a0 B g e phikve B sUFY 840 B B2EDIOGS Of 1/5” diameter
ith theth SORNY s $MBL hnikd P 5a0frn i f
™ .sa‘np{g? s R T TS s b B Fort LRy B4 or wbes for
dispensigg Shedssetoreenie | reanvdn puiadtoanidy sd ad di eoofinic d ramndst@siined by
anoli tquid.616 onnected to its needle. Figure 7

PPUCEHAM TEAPICRBE i xer / honpgeni zer station 700 with |iquid
~ . addition, -These station(sz have the ability.to mx in. .

- . SRR ImegfiNacs 04 Rrediradrdeabilipes ariugs:. thepbilitydagnizdg high-and -

verfical~and qone horizontal = .o

%eso\é%rl{iéeééna%ehog?grggg guclﬂ as cuge%vassfg?éd to N

I C SYyS an nove u

axes) ‘Cartesran robot

‘allow a erikemphsroferiscoeits and4 Head diaetktandf hoen@a (an 18 Hmn.

bet ween several rows of up to six (n x 6) vessels and

The ligniddddtrRsamite 7928009 tsptd 001 Q8(s3 b AdiEpg&l $hA h@ling, The
. .. 708. Additionally, the vessels in which mxing is ‘
liquid adgitiogrumith gredumlt Ferhesanmen 6pmpesingdiwilebla from companies such as

it SRR AR EOTRSHLP L A5 AOE p on gene

those dedesibelivadre sliculdvbel tHoughtifel @Sopdkald A Bme el RIBL LAk Lhthithei I
morklng ends at the m xer blade. These probes can be

understapdipg Hageile] GoEsHeRrcoppbeagiong pan provide the appropriate functionality.

In a first embodiment of a liquid addition unit, each of the mixer heads is provided with
one supply tube, each supplied from a separate pump 714 and source bottle 716. This allows the

addition of up to six different liquids chosen by the mixer row position where the target vial is
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di spensing fluids into the m xture connected to a
l[iquid addition unit 712 as determ ned by application
WO e@ioseoeent s. The m xer/ honogeni zer 704 pref eP€BUS2004/037735
capabilities include:. the ability to mx in high and
| ow shear nodes; the ability to determ ne sone
loaded st PRIBF 2kiblfiie WERiHately dispene maseraqraddoworisiosisyvmalerials

fl Crdidet 4 of viscosity; and a head diameter of no
(How A v i #BEhm The 1iquid addition units 712 allow

e mxXxin

TS S Eh B BRI b e o

tubes ammguwl&bé €orhb @i O BIBL IS 65 BEh pAFert@iNnh odinertaW e®sctrode of 1/8°
Rheo%gne and Val co. The nunbers of designs of such
diameterayhigl gicidss theftpmparaturapigbe o seeddBlied isisapplivdrte eattoul d

4 f S osal s t0 t ,defi ned need
mlxer/}?%e %}ngrs andicrg Qgﬁg % \éarlveczscl;ﬁngo eﬁ?scgg?fjo %ﬁflsbﬁgeé For PH
adjustnat) hpmeverda chh as@p@n@ﬂrfbati@pénmﬁgtdt@@albhw hqlumsaff)Hra%ljustment is
enpodi nent of a liquid addition unit, each of the
mﬁrweﬁ?&er heads is provided with one supply tube, each

lied froma separate punp 714 and source bottle
:Méltldnhlulx; odf destusan brea pHdnuitioretef720puthoasghat adarﬂibée ﬁnm

NICO2{)(5(9LU?§OI% T ava1%¥!eé€a§6§%pl up t(gﬁ\ﬁ f}&(té %r'c]lsﬁ\ﬁlgg tgre probes.

1@53?' i e Rl o B @hn%g%&gé%%gﬂ:m%t Flexible
arm 8025R¢6pd rRID @fjblﬂﬁsrﬁonﬂhe@obét‘:’dﬁl‘n@ O@qg'h‘i/éﬁ E)SHR 'aﬁcii’]pltot@?deg]ﬂ%ﬁ(fldual

systemis provided with two tubes al 0
vials to @i g sletamninghae bedstneading/chmsupply Eﬁtemr&ﬁd Borbadiing nif caps are
1rode of, 1/ ter ncl udes the
present, % ﬁlpeFé rﬁ?\g cd apg%éscardggﬁgté%fh% g{f(aarﬂ th !5%1 placpdiip thegpropriate

mixer dcfhix@{ TR rngenitizel, hgadan BOutdn the Waﬂ?@foxferlpmp\(?deﬁ &% comminutor
As descpbed, it can be used for pH adjustnent;

902 by %@eém 802. 7l Parcsesing fesdde fior 808 mpershayialt thehe
R R N R I —

appropriai ratlat avail abl e from NIl CO2000. Versions are
avai l abl e that accept -up-to 24 pH probes and 24

 SyeRBRItHh feadh OPASXibIEI B4 8028 ah il ARl AL &% rok AR o: éfaﬂbfer area o

- station-800-used in an-alternative enbodinen

" for 5611VFIIYe%adkrP<éel@trqﬁr%2 oheiels08; ragk ktorage spacl fﬁr ém}gtmaCT ﬂaeksr&lkibt .
oo PETRAR B NEARBEL o2, 0B BRI B P

arm 802 $¢ @i A0riBP e deQappih X th@h chﬁte%l@so@hﬁxé}rs%%ﬂ{ atnh%}ﬂnﬁ‘ﬁlﬁutor
renoved and di scarded in trash bin 806 and e vials

loading r@q:eé)é@ée P04. {lhe regeh pbibeiralpat chosen is dependent upon the dimensions of the

system, specifically the rack storage space and the comminutor.

B Figure 9 illustrates comminution station 900 used in an alternative embodiment. In this
embodiment, planetary ball mill 902 is modified and small vials of about 25 mL are placed
around the periphery of vial holders 906 to provide the comminution action required for up to 32
vials in parallel. Capped vials are delivered to the mill containing solids liquids and beads. The
planetary action causes the beads to roll and ‘fly’ in the vial, causing grinding of the solid

particles. After a prescribed time, the mill returns to defined stop position 908 and the vials are
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-, -systems ﬁ&éﬁt épﬁae i b%!ﬁte? gqe@t’at
2000
- me“ableiété%‘m S §°&Pft‘]1§wéli SHipenTiRe Pipeying gnd ghaspeterigption Salis 600;"

m xer | ocation 704 Alternatively, caps can be put on
the vial before it is placed in commmutor 902 by
WO b@xiobioes ar m 802. After processing, flexible BeHUSHA4/037735

noves the vials to the cappi ng/ decappi ng/ bar code
readlng/cap sup station 804 as needed and returns

extracteq apd ragkechiay EQ% Bekwre raCéimgsthsy@alén@ b drcappeéabhetbtr to de-cap
.| 802 e

depend o the bl TURR" Rl B a8 B sl B e shafeiot e and e

cappiny delh ge B8] owxﬁgﬂenatt@l‘saggoﬁn&gﬁdf or enptied racks 810;
cappi ng/ decappi ng/ bar code readi ng/ cap supply station

306 rleviioail s st MshalOdtati RGKSY c1duld olfst %%% ]
usé%l duri n% thsxe@ ae c%lﬁpt‘?ng, Ct ruasﬁco chut gﬁéggén frgm torque feed
back fremghe rm:(@g statipus, pbasmstabdity hidhdiond poiac etptiaic ] @098 4he fﬁbeStatmn

each obo chosen is de nt up t he
visited é;/ %Oﬁgag}%es ?rﬁ gﬁasrﬁcg?%nog baé@§ BFG%I f V l{aﬁg{] qnagp(xtesmn robotic
system 30071 age SpReadansl GhenC HMPMESfed enﬁio@l%@ntgthb bhHShEPirefe head
onmi nution stati‘on 900 used in an alternative
1004 i 13@@9@@ 98t Thisehipperdnbdiardiiy fo plvariébayiglsbhdedad. IMo@0&1 on the
f d | ] 25 rrL I d
sk ok By AL L SR A5y S B 5 A For st

systems‘; ber @dentdiet { ©10, ﬂ@étéc@éboﬂ&ﬂé&né@ﬂolfﬁndus?a&@foggt l\ééﬁlﬁradk@ Samples
aral l el Capped vials are delivered to the ml

are dehgeaﬁq H qqplﬁsgb)ggm 2, pn@ma@yﬁn@a\b@a@@elt}ﬂetn@lng@meihahyated/cooled
Zones aﬁr?édb@ et ?9‘5 'ﬂ@etu&%? s{sohétmr;[lent [s%sté/m%fO{ gpmgdlale?y Into the

causin
turbldlt)pamWﬂS ﬂnetdumbrlteystélhewﬂ’feﬂd théyedrd fcﬁ@rabt@nﬁ@f foR @\ﬂ:h?ﬁr@;ﬁbmes as
i on 3 and the vials are DC 233082vl

rbidit ) G e i SRR AP TR B2 ek Ty A, Thhebility to
invert th‘é'\fi’fh?us(% %@fopc,enﬁgsu?zﬁﬂ&ﬁ lso \g]faom%arihglg Ga%aR n%%&%gd%o g%studled

uture of the vial. her, vical's can
The vialp aret then sperved pnovitlte glapdbaddapphagridekbyeld dreoadd @w © pass’ and
f the lid FI%I‘G 10 illustrates

fail ra&%ﬁ@g‘s{‘%@ Ei/ EﬁeaSﬁE“E%%}Helﬁ%lﬁrﬁné HeB RO Urpiapls of vials.

I‘Irom torque feedback fromthe m xing stations, phase
dRus 4 i ﬁstm f&maar&t%%bﬁﬁfergmf? JrYP1BYE. Sush eovaplek rgtomated

t.akes. place. ase @%%%ﬁ%ﬁ%uﬁb oﬁ?%g? %?Igl}ﬁ%gnd |

speeds tQ(begym]m:dxmasﬁ ﬁach/oﬁ;keﬁd Idyspaldnsgmaudrrmm mq&lfderéhg}fénsmns gels and
on y t ool - he ‘head 1004 i's gripper -

flexible drin AR EMHESHO B@éé@E@glll@ﬁaﬁ&ﬁogfrg&gﬁtgu&n {@0@' I ARALYS c'hspensmg

i nstrument (s) 1008 such as

plpettmg;:mdmham@tqraat)oroxtatmnﬁZO@maHyait}epmyldbﬁﬁorﬁ@dleffd’r%@ﬂﬁﬁty and space in
s .,1012 and space for at |east

d/ | .ed
o TR TR 00 8 e ity o
additionaByshcy M Be thﬁgdf Fop eﬁ?ﬁbl@'t%%b@dﬁ'ﬁ&ﬁs ESuib Eh%lude ambient and

heat ed/ cool-ed
temperature controlled buffers 1102 and 1104, respectively. Additionally, arm 302 is then the

only service that the buffers would require as these buffers would be ‘dumb’.

Figure 12 illustrates alternate dispensing, pipetting, and characterization station 1200,
which can be included in alternative embodiments. This station is based upon a gantry or

Cartesian Laboratory Robot. Again, there are many manufacturers of such systems such as the
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by weigliabapi ik

zones and subsequently into the turbidity analysis
i nstrunent systens, or immediately into the turbidity
W@n@bPsioss | nstrunent systens where they are  PCT/US2004/037735
characterized for such properties as turbidity, phase
) separ at ed, honpbgeneous, sedinentation, cream ng,
Gilsonf ‘@ahériny”@80/240HE0 aiyiel platfortne. Theserabot hgstarnahllgwisp to six tools to be

mount G RE AEIFRRT SR b e RcnBhiie PP M esnsronsaamen

includiapeutethiieds WiRe@e: Ragk i@ the opginal rack, or
sorted into 'pass' and 'fail' racks as determ ned by

t I j i ia 1 1 racks . ,
RS A IR AR ARG O 8588,
gel dispieh€ gFpperc algeytor fouphusitodisp@xblapimtmetpd, pipttesrEongedt disposable

. pace to buffer tg% stations to_all ow processes )
pipette ggﬁﬁﬁﬂeﬂif nredlgipaiedre s Yrideckfisnspeiagoumps, yadves and manifold; and
dispense YiR&1E 4 & ; | tspensi ng station 400;

mpa}liqﬁ?d?? gﬁgggﬁgggﬂg%még*gggﬁg§neltables station 500;

. I Ol ' i.ng _and .pi;pettin nd
AR 1 B RS YO PR oM e R mrese
embodiB@Of, sphadevistadit hiultyfuadttbngl. ddepne thottBid &k IR0 ipette can be

. d al ternate di spensing, pipetting, and
requireq) [k PiRct u 24 ACGHASY Ht HIBRFIRBOL HeTFSIOp that il s IsendeS00 hL

: f o - i e 0.t hat .
i wo BSOS P R SR8 BB Pl v
separateHopkereeplacldhiosd mrhd S spateraan be required. For
exanpl e, two enbodi nents could include anbi ent and
Tenrekatnibe neantedolitiede bolfdveng adbOidteanidyikts)4he number and position
respectively. Additionally, arm302 is then the only
dependegzé]l ntie epRlicatipe BuEPdy s lgpm)ef/éacgﬁpp@r B2t papssource 1232;
. ) fer i ' ' .- Fi LllLustrates
v SYTEESE0E BRI LU LB Shes g o
1208; vistcadtonnt206) pe(sc 2 1dadrahewbsicdiatiteds)iin12] g HRPEAR 1220 orbital
qdi ment s IS _station i.s based upon a gantry or
shaker 1 ’tc}@{e[glj?sq_%@g:]a?%? tP‘PeAﬁd}H%,lztlgere are many
manuf acturers of such systens such as the DC 233082V]
. Bar gode reajlqrigpper@epnpenb?02is oseddor ilpoti fypgeansl epehimgrnsssels that are

ot AR B I AP, WO o
720 1232, ' ming.

-mount-ed- on-the t oo ' _
1232 providdes keotiict farchbeut 2000uap Banbed206 s hsed fiioddirming the dispense.
rgsIathgg“mrth'other integral tools., The tool head
&b shace ratlenhasencas of nofete] Brudetogre Ppesd;on the
deck. Sithilthy, A8l £AE APRRSIGimOR ol fis SV RRE s oBiRRYASS
for ‘y l'astic digigpos%T%%b?lggg?%?&gogﬁggtt? 8&@8&}16 racks and to
re-order fleasals dits plosebl Sanpil@etre piptitabintdh SpeBSEen@getiedn port 1208.

: ttached to the off-deck di spensing punps, valves and
Viscomefiy iiFg | Posia I&ﬂﬁﬁéﬁ‘gémrf@%ﬂw@meﬁf ogwgwﬁxiah@lf%r%mhrate&
Orbital sNESPwhth BEAt; Jd oy ‘ | Y G

tool posit ilﬁ@an Oﬁ ngga p%?@:‘}z%@g‘ﬁ s W ifie R ?eqm—mg agﬂatlon’
such as unstable suspensions, are delivered after decapping. Orbital shaker 1214 can also be used
for mild mixing such as dissolution. With careful selection of the shaker, even more aggressive
agitation can be achieved. Materials are placed upon/within heated block(s) 1216 for melting.
The materials are then readied for dispensing. Heated pipette tips 1218 can be preloaded and

heated for dispensing small quantities of meltables.
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enbodi nent, some devices are nultifunctional. As
before, nore than one size of pipette can be required
WO o006f054964 Si on and accuracy in dispensing. |t PGI/US2004/037735
envi sioned that both 5 nL and 500 niL tips would be
used. Additionally, a pipettor suitable for nore
vikcoff sled@lnnhmwdamﬂﬁ geiiedseindlud@BRauahe [ipRéd @F séc%ﬁ!i B&ficle size
detect h@ﬁg %Pg}S m. tip rack. The deck .can be nounted
etectQri ka2 2R g $ysiann geansdonscamstier glegireniss 1324 seponterlvandd pump
systerPPH)
e e e Pagan g ar 550 R L B OB e  majorey
solvenbl f‘p@h tetheidppeackes placeash28deptdorl 1264 £dihdQ6; pdri IRE6Y s¥dodl particle
C particle-sized IH ection port 1208;
micros S SRR 300 PUbE1Bh “pbRTE)  LEDTOROTN B G Rormhected to is necdl

1228 station(s) 1212; gel dispensers 1220, orbital shaker
1214; heated bl ock(s) 1216 and heated pipette tips
er/ca r/ deca 202 is. used for
e e B B BT SRR E P e dheaerebles
dispenshpIeadrigiirab pcdnekqties {dpayatenfisedhtidnol 2800M388 miktheds not required,
referred enmbodi ment. Cap .source 1232 provi des a
the disperse ¥lupg)is %@hﬁmeé@%g@awce BdoaHeweia0® ordensfodditon and mixing

do not SR ke F ahg %bs?hﬁ‘s%? RS & ¥t Wﬁ:ﬁ&%%(} lg)arﬁxltll a%é)ai @15 d?sgeBSéng must be

space enab er sources o
conductidavigebuoutiveffdeck. Sinmilarly, in a preferred

enbodi nment, enough space is provided to contain the

racks and to re-ordgp ses Sanpl es

are pipetted into par Qﬁ% S|ze&§|nﬂ%§§ﬁjn port 1208.

.x%sconetry i njection port(s) 1210 all ow for
& YPRHEH ToRAtic\sysieEsis dysigieddp ppepierwithshié arannaltierference for a

mi

mmug QUIIaﬁ‘(I)n \Aﬁg&rﬁg{ortn W)r(r%l%pgg a(}rnéeg% ?Iﬁ% 1?1as nlnttlg??r n%ga%ci,?dé’énh relevant

comporlq:nSt(aiW Bagtspensisonshlegvealdald Mﬂfs@@h @k serupistap B8 vial 104 in
£i§ shaker 1214 can al so be used for mld mxing

any gW%fuI@ﬁ 2 HPESEIE A UHuC\WRH B épdihassie @t s%@f phrapigéers such as, but

not hml&@aﬂﬁ SlumifeY QPCJ}H;S%eﬁle{)@é %ryguéglgib; Gid Qﬂfﬁﬁﬁ ﬁg&tné%:mg time,

achi eved. Materials a
commmbngn; K{ne) et¢. 26 tholrheass on Btgld dﬁhﬁnﬁﬁg etmtlaﬂx 830G ﬂﬁluldﬁeﬁlspensmns gels

.- e et e R A B F R ofRbe eibing ana "

20 " ' characteﬁd@tiﬁd sItétﬁ)% 60U aB e e Sm 559 | n?ﬂgpaﬂleﬁo@lﬂﬁg@ lgoth racks 102 .

‘deck i s nmount ed wth ‘devicés,

and sing|q yipls d84 thhowevse o Ry tisecll fer simeer ﬁeﬂ“e:(etl eratid@22 @rEmbodiment,

cn L U S USRI S o T2 et wen

being traﬁils@n‘éd BEtwWEEE E@tibhd ©hke ¥RLUMES) Qf
rity solvent' flush to t%elﬂﬁgggkggm J%hfhp?YHWtOMIWHd

0
and&*eﬂébg@ﬁﬁhm@dkzaﬂonﬂﬂanmcmmpprt 1236; second particle

m croscopy system 1238, and punp and source of ‘conmon

Tha ghtufl wordingorfniect ystnt & desqibeeeoihgs section with the help of two

examples: 1/ experiment for preparing and testing Solution in Water (SL) emulsion formulation;

and 2/ experiment for preparing and testing Suspension Concentrate (SC) emulsion formulation.

In the first example, the initialization and set up phase have also been elaborated upon to

illustrate the steps involved in preparing the system for a batch of experiments.

DC:233082v1 -13-



1228. In this enbodi nent, the gel, paste and high
viscosity fluid dispensing or the neltables dispensing
W@ 3we/0F9gur e 5) can require separate m xi ng stBCT/O82004/037735

1230. Wien mixing is not required, the di spense vol une

is confirmed using bal ance 1206. However, as order of

addition and m xing do not allow the tip of any

di spenser to contact the nmixed fornul ation, the

di eyl i10 T xprisinehefod ropstigdand tdat Sohusivh-iafWater (SL) emulsion .

Process Description The automated robotic systemis
formulagiongned to operate without manual interference for a

m-ni mum duration of, but not limted to, one day after

it is Theiabjeskive etth&ratpbwadesds Wi prapare k elcanforoogtonewithin a certain

oo R BL SR HIREN TR YL P DRI 5328 romutaions
are theti QRTHRS edted far B AhEnRXIRRIAIeR Bloldhehl Ragvityt T heWeps &lvofed in this
_paraneters such as, but not limted to, nunber of

expennggiponesipBowsype and quantity of each conponent,

m xing tinme, comnmnution tine, etc. The tool heads on

40l i d Alidsplérisientp the atal on 400, |iqui ds, suspensions,

gel s and nel tabl es di spense station 500, norna

2) qui eelddict peingtedisntsindhgiipet ti ng, and

characterization station 600 and fl exible arm stati on

890 anpgidcenahhendfiahandl i ng both racks 102 and single
vials 104 However, arm 302, used for transfer between

8% ati As i DWHR.LRAPedLIBALs can handl e only racks 102.
nce, the vials 104 are always grouped together in

cks | - ri,eg bet ween stati ons.
%Ece g%géhggg?P%ﬁ?PgQQF@H%%ﬁqgag be picked up by the
ol ad. an aken to.the required | ocations for
%focegﬁfﬁbaggﬁ%wégr&ap”ﬁﬁ?king of the systemis
2§scp eqjin this ;ection with the help of two
anp-88duci phasg Aaalysidnt for preparing and testing
gﬁlution in Water SH% emul sion fornul ation; and 2/
per P RERhe iR ericngt AAws eed tIerG obgspensi on
Concentrate (SC) enulsion fornulation. In the first
Oxanphéer Ihleournicondiici phase enalgnslon sioredapplese have al so
‘been elaborated upon to illustrate the:.steps: involved
A0 pr¥tpsr tha glettsangjatfonfifriher aabaiscid oéjeenopiesrs ment s.  DC
233082vl --13 -Exanple 1: Experiment for preparing and
‘Thebd curgenBekdthplethé copdrzht {robortigaddsquantifi@rifiehdbh@iular
. The objective of this experinment is to prepare a clear
eXperimeR) as RSEMEH to b #srihesesles@iediimthe Table below.

Component Type Quantity (mL or g)
Additive 1 Low viscosity liquid ‘ O.§
 Additve2 | High viscosity liquid | 0.6
Additive 3 Solid 0.6
Active ingredient Low viscosity liquid 7.6
Water Low viscosity liquid 1
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10

pH range, containing one active ingredient and three
di fferent additives. Successful fornulations are then
w0 eoobleres ested for their chem cal and/ or bi ol pQI/T81004/037735

activity. The steps involved in this experinent are as
follows: 1) Add additives in the vial 2) Add active
iB@@rre dheeerpsrimentatien vinetheg®), thkdaysiwat wrdetgoet eetvipgdhadd comprising of

the foll Mx at | ow shear for 30 seconds 5) Heat the m xture

© ollpWme¥ehsi nut es at 60 OC 6) Mx at high shear for 2

m nutes 7) Conduct phase analysis 8) Store the clear
danpl é$ad sacks andhgalsgn étrsfcra%ji ‘tlalo‘tt%ég%S}%em 10 ter 24
hours, conduct phase anal ysis on stored sanpl es XO0)
8 or eLtOhéC@rlsealabbﬂpt emistioebleustatieer2Mnal ysi s and rej ect
others Ifi the current exanple, the crriponent
By ope bk soapehetitsamtappiapsiaterstaioas parti cul ar experi ment
are assuned to be as those described in the Table

bel owTrdXefe2 33£BAMbles td dpprBRi Q¢ Qafidie experi mentation

can begin, the system undergoes a set-up phase
[
it Gt B LA S U e R
form of eonenisrfidoy émgram ewhis dmlinr ekbstagtd lomei200 3) Load
conmponents on appropriate stations 4) Transfer
Eignse i blessrates thrppsps piivodbeel isttiad scons phive offid systesrtictfone
rocedure for the currené experiment is represent ed in

expenmr@mjlape CarmbeSAn (i @IIRIPRE ARC Sk RO e Vatgr &rk e lsign
formulafibh tﬁ%va%'oﬁ?@t dﬁ’sf 1%9019@({ & élcecftlr%}l&ra afh bl%f:l( bt}ﬁﬁ%tllow (%%%TLAHT are

steps i nvolve n the set-up se o e syste
descnbddéfebrve ireggiait, |wnemtetha0th1$dmcmag]ms tfcenllpm]epam pagosascnly, various
bodi t ﬁ Solution in ter\; 21 m,I|SIOan& Iatlon ‘
embodimits ydfl meret TPITRYSPY B A R Y #5 CH R SER it the
expenert(;g@pfdcgwo@dlagr am are descri bed below in detail, we
note that this description is for illustration

N BARER ugﬂbl)l'zatlbﬂbﬂeﬁlﬁlm, is the first step of initialization. Here, the entire

system is switched on and a primary system check is conducted by the operator.

The next step is loadmg racks and vials step 1304, where the requlred number of racks

o 102 and vials 104 are loaded in rack and v1al storage system 100

25

In loadmg consumables ‘step 1306 all consumables such as but not limiting to plpette tips :

are loaded in consumables storage system 200.

In load active ingredient step 1308, active ingredient(s) are loaded on liquid dispensing,
pipetting, characterization station 600. In a preferred embodiment, the active ingredients are

loaded through the bottles connected to.valve and pump system 626.

In load additive one, step 1310, additive one is loaded on liquids, suspensions, gels, and
meltables dispensing station 500. In a preferred embodiment loading occurs at rack or dispensing

locations 504.
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15

enbodi nents will necessitate various steps in various
orders as wll be readily seen by the experienced
w@e@ensosoner Start systeminitialization steppdB0R2004/637735
the first step of initialization. Here, the entire
systemis switched on and a pprmary system check is
dohepdaddii sy wohetep p 2a tdditivatver bring hphescosity bqudd,mgn be

ipenlgF8 uR09 LAt 2 00T B SOULE S DTS, e

station $0@bn® heMcadee RMaLEMoHAQS gel dishéhsels@Rdi Ng consumabl es
step 1306 all consumabl es such as but not limting to

i t i d. in: 140 t .
I i i
dispensmyg sefi @G5 )t ialeadedadedt afisolid elirce Wopppestidngd can be placed either

: i petting, characterjzatjon station 600. In a
dlrectl%@@%@*ﬂr@%eaﬂﬁ% SiRER 600 e Tage T P g BeR bR Tagesystem 200, From
consuraBR: I t i ]

L SRSEABISU 16 R, e SRUIESSEE A0, KL AU o
robotic grie 302 ahd &degpootad bi qail 334 tosuE pdspeomse stgiedns400and

nel t abl es di spensing station 500. In a preferred
- Bnload wartstdpdaddioNgatecsUsficabon gkl dibpaibispesipttifg, characterization
. % cations 501. DC 233082vl - 1 5 -In load additive
station eQfhhroutedis be3HeAs) caugrdied © Yahs BEMGmMvgR I Xeosi ty
|iquid, can be dispensed by novabl e gel dispensers 502
quqséqgicgggungqpé%ém I8, cogsnmaldpadsusblas bl v ligiiedémpmpette tips,

: [ I Ln_.one el :
or ik 0 SR RU DR b BT 0 Q0 gl pppsemt on
304 to lmydtist susperistireegdiginngtables dlspehseisttidh Speas@doaial 9Rpéiing,

. ... dispensing.station 400. It is |oaded in one of solid
plpe”m%&g?@étq‘% Latignd can be placed either directly
on solid dispensing station 400 or in rack 102 in
RBHbu MR bYsEEn $1iBplgEoR gempletezt®. 1 20oafta eisompbhess are loaded and

. 0 t ai ni.ng _h 404,
consun HEF PRI G020, Rk 107, 0018 g hoprer

can then
rted on,r lid dispensing station

. j |
ARSI R3B! e SRR S g

. Solutionl ih Witer (1S F6RS1RGn. mh@%xﬁmgtep@.wo@%d%ie%@&ﬁiﬂg ea;cthﬁ%&gpof'the‘ - .

600 through a bottle(s). conneCted.to:valve.an

"« flow diagipay mdesesibed helomaingieiiil. s befonebcwte thapthladBription s for. -

25

20 s ST, N R 0 B i

as will be edaatly Geddrty BO02xgertntéapatiaroned on rail 304 to
i qui ds, suspensions, gels, neltables dispense station

ARQRrEdTtx P Bh SHpSRRASIRG1 02 containing as many as, but not limited to, six
empty vials 104 is picked up by arm 302 and transferred to rack 102 entry point on liquids,
suspensions, gels, meltables dispense station 500. From here, it is moved to rack or dispensing

locations 504 by the tool head on liquids, suspensions, gels and meltables dispense station 500.

In add additive one, step 1404, the tool head picks up vial 104 from rack 102, takes it to
barcode reader/ decapper 508 for barcode scanning and puts it back in rack 102. Based on the
barcode, the control software determines the component, in this case additive one, to be

dispensed in vial 104. For the current experiment, the tool head picks up a disposable pipette
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30

pi petting, characte pzation station 600. Finally, m
systeminitialization conplete step 1320, after al
weowpost s are | oaded and consumabl es transf ePCEUS2004€37735
systemis ready to start the expepnents Figure 14
illustrates the fl ow diagram of the experinent for
from pipeteptdp racy spadt 318ssspngteSOlunhL @i additiviad end @f’s‘b&nses it in the appropriate

w10 G0 P P e L SES ROGR, SKSCLG, e o

thepqxﬁﬁﬁﬁﬂ| As before, we note that this -descriptlon IS

illustration purposes only, various enbodi nents

a r .
N L N -

grav1me@xt1cailyaﬂ"he afol @¥qaerrdndend viat Bt flékﬁZi;s rﬁcﬂcClOZJIGZnaS@ Bhlahdd 51@ which is
s, but not limted to, vials 104 is

+ then lmﬁéiﬂh?l@één@ gar'ayvezaahﬁfisferzmaﬁ@bf ff&rf@ﬂarplr%)étwaée dgKoaldpad ep picks up

movablfpgél%s %Hsér 'Sgy!cgﬁtalggf??&@ﬂWeQﬁ%f ssit ?\;S:E? b%agggfﬁnd (rhs%?(nses the

drspense station rom
additivedwodh ﬁmrts’[ stoptd oft@at gamnsl &@lbahlylcet h:glsteﬁm() ohe@idhemntakes movable gel
. i suspensi ons, gels and | t abl es di spense
dlspenS%rtS%.baﬁk K06 BFﬁloé’o@&ldéEFGF FGahd bagk dragla §02. When tlbthe dispense |
tasks of Ii‘t?ealqthﬁ&sc l§§sp‘é9518ﬁ@%el§ %elﬁib%pdﬁ%"éhse]s@a%ont@b%% bdmpiRted, rack 102
bar code reader/ decapper 50 bar code scanning an&
with all geivilg 104aa¢11ansfnrrmbtokraal0202 Baspdnom lidqredd auspedeons, pels and
trol e deternmines the conponent, in this
Mbkégggeaﬁa$¥ gﬁ@ to be dispensed in vial 104. For
th rrent experlnent the tool head picks up a .
pia gﬁag%esiveﬂﬁ?epéf%‘% rz@s&zzwpwkeg g ok waPE@w oif po
liquids, §;R5EnsTRARCEL1P A mBRAILAi §Rn D tﬂ‘forpéooaacliﬁd
A, |gpgnses§?t nw?%e app#opplaie vi al n1ré&EQH%§k¥ﬁ%U)ﬂm
rack 102t @My Hoesta fshleth dispuemngamve 400dot disgnsing laiditive dnec rudre there,

o di S f the pij te ti I n. add ,addi ti ve two,
via 104 3¢ st 6 PPERG Rl dler b BE PG ott R ing g S i apos
balance 402 64 GRENSIQLaFbAY] fﬁi‘@ls@\ﬁﬁin@éta—[%ﬁ 4000trohedd vhi-aas g c.somrol

vial® 104 fromits rack 102 to nmass bal ance 516, whi ch
softwarejcgnfirenthiesptidl & Ipez@lapema@ﬁ fmthes east giditivetheramivhen tppds foebe
head n..pi cks

dispense Vi L8 T VR Sy, RGPS A P RS R ke up - N

20 by the toomecfad\ahalo 6194F adti el BRRNAS 8&dedie vRUE0 by Bisty®alidte 402: When all’.

discreet shots of 0 1-g until the bal afice-registers 0

‘solid 'dlsmengmgttaascn ere ccaleedupdbl & gansfenpbioserk E0RoBEknt e solid

dwpmmuvﬁﬁml ion and transfers vial 104 back mrack 102

t he di spense tasks of the l'iquids,
i on, 500 ar.e

ensi ons, ..gel |.t abl ense
I%%@E%C&szgf?dd%é S G0 A e SR RS T ofdn &k SOl on sonia
dispensirlg’s@hef00ed dthAnsRekt tjqucl@i(@i eR8 fintQh Ao Gfids dispensing and
suspensi ons, gels and
pipetting, and-characterization station 600. The tool head picks up rack 102 from entry point and
transfers it to rack 102 buffer zone. There, 7.6 mL of active ingredient is added volumetrically in

the vial 104 by the needle on tool head from the active ingredient reservoir connected to valve

and pump system 626.

In add water step 1412, after adding active ingredient, the needle on tool head is rinsed in

wash station 628 and then 1 mL of water is dispensed from the water reservoir connected to
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. st0rage §PREK

nmel t abl es di spense station 500 In add additive three,
step 1408, rack 102 is picked up fromrack 102 exit
wW@oaH349 | i qui ds, suspensi ons, gels and nel t abtBES2004/037735
di spense station 500 by arm 302 and transferred to the
rack 102 entry point of solid dispensing station 400
valve angpugipsiyalssy 6. g@@k 102/1s théwrmevadrto racknEResxivpoant obOzbring liquids

t b ead foi barcode scanning
(hqwnghéﬁﬁ%éﬁg%pé g %%P 35&5§| g@q®82 by the tool head
nsin tatl n 400 m t he barcode, the
B afaqﬁ, 3@3‘#’@1‘@ Faneteriacs b Hopc e Ipersal lignids
dispendifig %@;ﬁﬁ@mﬁg dinkticHErabRESRionMMoR 6'0@ &d ?ac'kq 1) %nﬁlgigﬁxn 1868 next to
in via . In the current exanple, hopper
flexible amm 807 Fiayitdd dimt 802 ntoveermck 0D lfrokre‘rdiemjo lblye table stoeaple space for

o0 A1 B T B 1 e 2l i

804 foratentFRAMO LR hek ?Félﬁedl&gmn&r/ﬁqbﬁ%gérﬁﬁér%gatﬁjﬁ 7'0@%% néxggr/homogemzer
exit point on solid dispensing station 400

station 70¢. |Rﬂéaliehgmeag etatloxssw rmemas overun o pxatskH)4Lmacrea©m sbOparallel
statl an

mlxer/l'rorrrg@[eﬁllggr s? e1ons h,?r%ofeg 20 ]fé yg $ ylﬂs n%{s 36?]11}]%@]&.&89, and then

ran rs i

starts niikiggiatd®wdihepefds B0 gecdnds. PVR&T the RAxingAEh &R %6?1‘1%‘1 fe,REALIr AN
station 600, The tool head picks up rack 10 from
mlxer/hé’morgﬁmié‘éf statiogp d04 mervs peqtisalily up gl rﬂ@ﬁﬂ@rq ot ¢fufifled 04,ameve to the

ultrason-EgI ﬁgtﬁ ’703 tés ﬁ%nwa%flec?%gd hEn h%%égod%l% 'e g’tﬁfg o ?6;8 to ett 88fed The vials

vol unet nca Vi a
are movedddclf from rhimr/h@hb Mehiden gtraadxhsﬁ’ﬂm to @5k M2 ih 16ORBR lotbelsPace for

val v stem 626 In add water step 1412,
emptleda@%&@%ﬁggg&%%mioﬁﬁ‘? Bdirehi 02 pHePdiBedl e on t ool

head is pnsed mwash station 628 and then 1 nL of

dicat vipksten kpdnaee 302 sansfere rm&tl@ﬂ frams a0l di0R eadpoat pedlexible

arm statgcgﬁz %lﬁot%%}éoxslate%e %ugf?rasl\égbq 6%1% 1t F Li(n.g} zht%/é%t 6?&8 11'36}%

I pettin and char zat i on
el aHétf@pﬁ?ﬁ i PG ettt S B0 SR rer 402 enty
point 808aekt bARxIOMEE0S. AIQIHE 281 802 iHRks +dcQUbE $rodh %%'tﬁ‘é]rack
and - ? petting, and characterization statron 600
o1

or age space

adjustmetft. Myx k6o itz < 7o 8@%1 hisadteifa bBl Hb& SRl del P multimeter 720

station 804 for identification and then placed on
which mepsusss/tho B gz eire 5t viel 4 andorirolaibeerddiiomogenidfese via two

valves 7§§ ?otlje%h tﬁggeté{)%twail% m xi ng stations 702 noves over

pl aced on six parall el

In mix vial step 1420, when the pH of mixture is within the desired range, the mlxture n

.vial 104 is mixed at hi gh shear for two minutes by the mlxer/homogemzer 704. After mixing, the

mixer/homogenizers 704 move vertically up till they are out of the vials 104, move to ultrasonic
bath 706 to get washed and then moved to rinse station 708 to get rinsed. Vial 104 is moved back
to rack 102 on the rack storage space for emptied rack 810 by flexible arm 802. The rack 102 is

then moved to rack 102 exit point by the flexible arm 802.

DC:233082v1 -18-
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m xer/ honogeni zer stations 704, noves vertically down
till mxers are in vials 104, and then starts m xi ng
wa@rookossshear for 30 seconds. When the m xi ng PCTES1084/037735
conpl ete, six parallel m xer/honogeni zer stations 704
nove vertically up till they are out of vials 104,
nipvEhas oartahysistenr BE2ANken Bd Harkfss taakgelz fivasfier 180dxit BEM: by
the ri pse station 708 to rinsed. The vials

fexibIG RS 8B ek R FrispeAker P%ﬁé@éﬂﬁ% &id ded pansstaip 190. Tool
head 10@431511 #02sthifor] Zﬂ%lésr %&eﬁb@rﬁ%%?rﬁQQGEVL@C?EﬁgQ {(ﬁ)‘éb{a%%s it chbarcode

. Rack 102 is then noved to rack
reader [l]@bﬁ foriiddnti§icaiponizhtigherapurs 802 thubadisf ankysisaekrub@2t 1 068or phase
analysrack 102 exit point on flexible armstation 800 to the
?enperature buffers 1100 where it is kept at 60 OC for
&O mnutes. In adjust pH step 1418, after 10 m nutes,
n dgtempmaiian ggail hid, ﬂ%@faeﬁrse@sqlts apeilyEe® be terspfimaraand the

mlxturcsgetleﬁ@%d?ﬂo c!n% exji)éseSuag %%Qtznot Tin§, egsl €. Ta I B%rggtf’ ’mgf[ur%ld”

rack rom t ere to rack™s
“FoamgnTivedphaseket810. Vial 104 is picked up by erX|bIe
arm 802, taken to barcode reading station 804 for
it hiikiveain val 1@ads hhahel R “OrnthF&l HEMRLsRLE
statioon 700 for pH adj ustment. leg? honoggﬁlzer %%54261tw
flaggedgs araiedied’, anfl moved toHacl KR resoried cf@rer@J etigd panrhals thynredElitead 1004.
This rack2 | th f e, | 04 and
israckle, Wbk AR AR 10 e R Ty Tt e PosgeJapd ao e by arm
302 andt toanséacld Habletside rqdiant Waﬂhtd)@agd@st@inﬂ ooi al step 1420,
when the pH of m xture is within the desired range,
Thie biink¢ theQ@yitBm.t¥ ead pdidf1438, HoSHedhethGn ?@&ﬁl‘éld ef¥d to be
two mnutes by the m xer/hofogeni zer 704. Aft
finishedip thegystephe ni xer / honogeni zers 704 nove vertlcally up
till they are out of the vials 104, nove to ultrasonic
I@gwhve‘ro@ theomyeure wa sk ti0aisdddnidied mmnimreplﬁSEy SieahdtAilent 1008,
e sed. Vial 104 moved back to rack 102
in storagl g QBTGP Miesrage oms ?f&fmemtpé%l&akreme%{m ‘passed”

lesf byewbbherdarony 802s rabha op 2%
Smnpesigg exi t E0|nt bgnihe0f1eg?%?%g%§%$ggghﬁyﬁ%qﬁgqgg3ﬁﬁnbytom
a

head 1004, gickpd up ﬁ@@néﬁ pé fransfermpsl bR 20 rawkrm0R1 stoegsfsgstem 100 ina -
exi bl.e arm 802.

e A A A Bl T, e

20 24 hourspamsoxplaks @pﬂral:ﬁQOZ ca_ﬁ@inlﬁge‘%ﬂsélsgeﬂarﬁ’ﬁleé igaﬁl ﬁ»&g d‘%&{‘and vial .

"""" cks ‘up the 104 fromrack 102 with
storage SV%{R@SI 00tangd drapgfersdbien te gkl 02010y point mdplmsa fiabaty amd elodd point

station l(t)(ﬁg FI"OBW‘L ltOOQ Un ttlﬂg fa? ﬁ%cﬁgﬁ% glﬁ 2?43@8‘!1“2%‘2‘9{}%‘%8‘9 grqf)gerr 1006,

Se an yS| S.
takes it tcahahy@s ®ade@ 000 &raﬂ&tﬂi&aﬂlé’iﬁﬁl t8¥n hine it thMRdi S ARHsENBstrument

1008 for phase analysis.

In second determination step 1432, the analysis results are again analyzed by the software

and the mixture is classified into categories such as, but not limited to “Transparent”, “Turbid”,
“Foamy”, “Two-phase” etc.

As before, in second in rejection step 1434, if the mixture in vial 104 is not identified as

“Transparent”, then it is flagged as “rejected”, and moved to rack 102, reserved for rejected
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m xture is classified into categories such as, but not

limted to, "Transparent", "Turbid", "Foany",
WO TwoAptrase” etc. If the mxture in vial 104 i BCHUB2004/037735
identified as "Transparent”, in rejection step 1426,

g P TS 1Sy R 35 by o

h adwiau: k@2 up WyehmT3igh | t
e by L@é X ﬁg\gg ok agilﬂjgalg%eﬂggy yk ;?%‘I%%Kk Aigc?vﬁf(étgra@ig E?sttemloo

t r t r 0 Qrage s
G L e R S
finishedxmptheisystamal run is considered to be finished in the
system However, if the mxture in vial 104 is
iHtendvief, Iléﬂeaﬁtxtu}g ANSNANGNS 1deANAsNS "‘T}\ﬁﬁsrp%!f@ﬁf‘tbyl@lggnstmnent 1008,
storage step 1428, it is flagged as "paSsed
in storags gica 38 rihwsidlageed as eeeaededmﬂmmovegae sl 1Oga1rcp¢re6d fdmy‘passed”

sampieE %9'1 tog’ik%%giggég I’I%h-lrszrl(%lc 4 K h[legﬁ}lleﬁh ggmg}'@lg 40 I3 kc@@daxth?ow by tool

head I(HanﬁEé’d anbly tuha AEX afcnedisma Habk foa@kk andlvial abragk @&ﬁ&ﬁ 100 in a
%% 1 0 in a space reserved for "passed" sanples
spacer H/eg

@&Stﬁér samplprondsstored foyatee apalyyisi s step 1430,
after 24 hours, arm 302 picks up rack 102 containing
Thuduiags theaypeado spdpoint 14 tircanipermental ain is tarsidged to be

and transfers themto rack 102 entry point
ﬁnwhaﬁ%ﬁﬁﬁgﬁéggtability and cloud point station 1000. Tool
E ?mﬁf0ﬂ4 QE this station picks u% vial 104 fromrack
OP™RIG G islif‘éimi 8r Pt%ﬂ@ééﬂg tud Epsting Sysrenstondepnceptate (SC)
emulsidnOforim@d@Hdnki cation and then puts it on turbidity
anal ysis instrunment 1008 for phase analysis. In second

ted & BatRR L IR 2, resul t
agai A anal y?{ehdé\ ﬂ%érgé(t)? %5\&2?%%:%%8 I%eonrﬁo%f ﬂf&é&i gnulsion
formulagpmgeitin edeitain pani:lateesgz@rdiHsbsmmharalsvtscmstty Rolge] ddﬁtdn@igigﬁe active

Tur bi ph
nereaiep B SR D ey Bt aatcs frs St o thi

chemica[ﬂtﬁ@/@&’ftﬁo!o icH] RkivHO4rHeStddQt f
Transpargnt Y gn it ﬁ% aggegthﬁ%x@%nggyagﬁmin%W&

.- 1yoveds dPadd served.for rejected DC 233082vl -
‘ ?D —saﬁ% gg%ség%Fgf? head 1004. This rack 102, when

i" i1 2 exit point by tool head
-2004%9%“%1558‘ &% ]Pﬁﬁ and transferred back to the
3gack and’ VIaI“'torage system'100. This brings the

yst WENg WoV'At 1438, the experimental run is

considered to be finished in the system

4) Comminute mixture for 60 minutes
5) Measure pamcle size distribution
6) If sample is within the desired particle size range, then measure viscosity. Elee,'

reject the sample.

7) If sample is within the desired viscosity range, then the sample is stored for

further analysis. Else, the sample is rejected.
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However, if the mxture in vial 104 is identified as
"Transparent” by the instrunment 1008, in storage step
waamg/54964 i s fl agged as "passed”, and noved t oPCHUK2004/037735
102, reserved for "passed" sanples, by tool head 1004.
This rack 102, when filled, is noved to rack 102 exit
goitns expernnomit, the acmi@@4t propekiesandoquantiaesnard@zuaned to be as those
ack to rack and vial storage system 100
desc“bﬁﬁlrh%gfﬁf?geq? 2%‘?—’3rved for "passed" sanples and stored
for [future analysiS] This brings the gystemto end
poi mt 1438pangat exper i nent éﬁ}’pﬁun i s clofdladarydml or He
fi nistred—TmthesystemExampte—Two—Experitent—for
prepar i ngdaifiee k est i ng Suspensionuidoncent r at el.{ SO)
ermul sion formnul ati ons The objective of this experinment
is to pr eAﬁ%l‘P ¥ suspensighiisesiic@ier atle enul sibn
forTuI t ithin/a cert particlie size
di s t‘vel A8 vi kcosi tyasl"gq’l cont ai ni ng*bne
act|ve in ient apd two dif. pt gdditive
Suc“essful% %r mul at on%”é?‘é“’ {ﬁlﬂ‘g?u tther tested for
their chem cal and/or biological activity. The steps
i nvol ved in this experinment are as follows: 1) Add;
t|ve i ngredi ents

PRER R Ry St Rl s b ommatGh S o5 S AT o et oy gatization

and set-ﬁpphﬁe@ m\maﬂ &SchbedVB AR RAkhinplee Si ze distribution
6) If sanple is within the desired particle size

F@Bg@ls Hhﬁﬂat’é‘? el B Hiaéf;a?r?'bit e e e?ﬁmenrt @d@g& g and testmg
7) sanple is withint desir VISO
SHSPEHSFQIEEQHCGM@Q (Sﬁbemahmnéonsulsm@r dthe fvamoxiaﬂtd:memvoavmil 1y1$3I>(Scut1ng

each blot%k%?thée;ﬁ;o% ag am E#Sdeggﬁghgﬁi ﬁ?@ﬁft %églaghgg ngte tl’l&rl][ this
descript@dag tortiil @sradibe Faﬁ)‘é)bkﬁﬁﬁl ¥, ¥aRBu AN BJMB6n1d RS RB&si1af $ B us steps
. Tabl e bel ow Before starting the expepnent, the
in variogs A @era et 1l §Betadey soan onthe Ararigoesd rrheitionex. i al i zat i on
and set-up phase, as was descpbed in the earlier
Aebetarpdleexpegneat stép l$02usatckaﬂésomtlamnfg owndiyeayr amnof litnited 1o, six

empty v1af§rﬁﬁr{§{3‘1tckfeg {1p B Prg o2 al? trans errec{] t% rack 102 entry pomt on hqulds

. suspensmns gels meltables dlspense statlon 500 From here 1t 1s moved to’rack or. dlspensmg

locatlons 504 by the tool head on lquIdS suspensmns gels and meltables  dispense statlon 500,

15

20

In add additive one, step 1504, the tool head picks up vial 104 from rack 102, takes it to
barcode reader/decapper 508 for barcode scanning and puts it back in rack 102. Based on the
barcede, the control software determines the component, in this case additive one, to be

dlspensed in vial 104. For the currem experlment the tool head plcks up a dlsposable pipette

" from plpette tip rack space 518, aspirates 1.0 mL of additive 1 and dlspenses it in the appropriate

vial 104 in rack 102. The tool head then moves above trash collection chute 520 to dispose of the
pipette tip.

In add additive two, step 1506, additive two being a high viscosity liquid, is dispensed
gravimetrically. The tool head transfers vial 104 from rack 102 to mass balance 516, which is

then initialized and the tare weight determined by the control software. The tool head then picks
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After ad@hug petesi Gaacedeps toph bearss rag

Suspensi on Concentrate (SC) enul sion formul ati on The
vapous steps involved in executing each bl ock of the
wo b@w/osidagr am are descnbed bel ow m detail W aP@i/nSwe4/037735
note that this descpption is for illustration puiposes
only, vapous enbodi nents wi Il necessitate vapous steps
up movibie galpbspenear $62 somsinmgd dddbeertwadpriingssiearer vyal tl A¢ and dispenses the
epenced, practi| oner At start of experi t e
additvegsaah Lt S5 loht BRAIHGe BElofery BT DE: Aghen FkFT mgvable gel
dispensdr%502Ha¥k &R et Al S1d Hdisfed WAlalha daupinbycial 02. 30Be@Mdthe dispense
transferred to rack 102 entry point on |iquids
tasks ofslmlsphnmsm1ong,@e§,, mtﬁhblabdile@endﬁ stp@méo%aratcpml@@@ rack 102 with
m her . or, di spensi ng | oca
ol vl T Stsr g kol o PRI G d s, A BEe B s
dispenséBhti@Ps®p di spense station 500. In add additive one,
step 1504 the tool head picks up vial 104 fromrack

%‘ ¥etdletnpstgﬁg§6’f§j ?ac'icel%g% éfgﬁ&ﬁ[ﬂpﬁ[amstggk fl@f exit point on

ar Cot e sc nni ng a puts it k inrack 102 Based on
liquids, timpehassogds atdmectidnts dibpeasd ﬁtavan‘eSQﬂ)éIyemn ¥@sartdheansferred to rack

compan mthis case i.tive one, to he dis ed m :
102 entryjpgint aolr:%ﬁilswém@awleﬂggg%a&lﬁpﬁ%mﬂg A5ty IEgi6f b gom there, vial

104 is 4 GX&n YPb A M SROERR0E B lﬁ?ctotdg séarnﬁmgpinﬁeﬁérﬁplﬁéé?i $1P%Kss balance
space 518, aspirates 1 0 of additive 1 and

402 by tdolstmeds»wo}ldl dnptﬂsmg&@ﬁmwpaﬁrewﬁhalbamcdﬁ |ﬂme eqagtol sQlware
.The, t 00l en noves a | ecti
determing3 g 8 ERE 0T B R FRTLE BB W (SOUP PG PG i, I e
current é5xta el %ﬁpera@d chlhtmldglmlb@mggeoaedﬁhsg;hcwéd&gpttsy the tbd)l%la@l and 4.0 g

i spensed ﬁfgr avi netncally The t ool ransfers
of actwamnarednmlsfadé maaperopgRte dalndds Whep aH celid dspenginaiasssire

oo GILTAGE AR o RLa il b L RS AF

15&5? el aﬁﬁ‘ﬁ?@ﬁﬁ@%ﬁ% G38P ol Clow hd Pal L Sd el dpeing

station 480@hd Y880 th Radli BRIB8Y pshRbS nefmAl ljutisWdpehsihBand pipetting,
bal ance registers 1 0 g. It then takes novabl e gel

and chard¢tepeatioarstasion 6B&cT<hett@olu lregd psaup 81¢ raﬁﬁfr@maﬁﬁlérwmnt\ﬂméltransfers it
to rack 1]7?3)&? zongﬂ]glrﬁacé 0 61%]% of afe er 1saa|d F({ a@fl%leﬁ‘%gﬁggrh S%i;g q the ngedle

0 o ool A f3REhS @W&hg@dleflﬁ%&r&&Z circbieakd th‘élvalxé‘e a;h@l}aum:p system 626.

transferred to rack 102 exit point on I|
s st patien 63 a@qﬁ Bk 469 1s ther

moved to rac?q%2 %gltl 8§ﬁi Blg %x%jatl %EBLd§ H%gel‘gs?‘x%ga&d é)z}%ftsugg %nh %hBJa&ggga’aon

romra ol nt ensi on
station 6g@| s and nel tabl es di spense station 500 by arm 302 and
transferred to rack 102 entry point of solid

19 tLSReRaITRY s&éaltstlQ%eﬂ@@ax@%st@ﬂ§&?ﬂ&hﬂgOaciltsin\g% solids canula on the
i ngredi ent romthere, vial

liquids, suspensions, gels, meltables dxspense station 500. Arm 302 transfers rack 102 from exit"

point on normal liquids dispensing.and pipetting, and characterization station 600 to rack 102

entry point on liquids, suspensions, gels and meltables dispense station 500, from where it is

moved to the rack or dispensing locations 504. The canula on the tool head of liquids,

suspensions, gels and meltables dispense station 500 aspirates the required quantity of beads

from the comminuting bead source 506 and dispenses them volumetrically into vial 104. The
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" fato nevrgiat 204 igsa diffspetsek 402 e raRbuiyr e, tldxalbahmdel ofinely vial 104

25

30

104 is first taken to barcode reader 406 for barcode
scanni ng and then placed on nass bal ance 402 by too
wheadosreesol i d di spensing station 400. From t hBCT/US2004/037735
bar code, the control software determ nes the solid, in
this case active ingredient, which is to be dispensed
rack isithervinabedliddack 102 6t Sulifitr @IMiquekastshensidmePRey arfiOfteltables dispense

cont ai ni ng_actjive ingredient is picked by the too
station; R0 bytheiton] heay apd tepaslerred by gmapgmraﬂsl%ﬁ@éw PQqint 808 next to

flexib1&BIh 483 'F%)Sbl 'aﬂln 8%24]166)%{‘]8%5?&(!}( tb% S}J ?‘gﬁﬁa nga ﬁsfkr empty

are COﬁp ete rac transterre

racks 8Ri Vighadhis }I)dikeﬁl(ﬂpl o ixsipie ash 802, shlahite Bappdih/dddap@iag/barcode
r step m_ 302 picks up rack 102 fromexit

a
feadmggépn%upew Sé%lqncigodlf@lbléﬁ%tilfi@tl@lﬁ atd ePuEolnaife cerrinefletagping/barcode
!
readmé/ &I ﬁxgg %ﬁgfﬁoﬁygﬂ%%g&@e{@?gtﬁ% %ﬁ@&h?&d %tgg@%rﬁ%lspensed
from t}teomb shp;ﬂ;zl apd b&d onphd meuthadidl 104rbe rier tyolp‘madilt\/ﬁh 104 is capped by

nsf tt 02 buff m. of
ot 2R et S e ey S S b S nmn o ons 904
defined'@68bEsi@8h $6%%bn ﬁ@ﬁ%lﬁ&%%@@oxﬁﬁﬁﬁu\fﬁ sDE6EY06 Bﬁ/ exg)ée arm 802.
reservoi.r connected to the valve an punp sys
The lid onNOlrrenmati@Im stetiova® @ is ctdsed mekdhlehodders 9@ arb éaah rotated in planetary

morion [ R B0 P B8y DR AF e s

positio@PO8, RnP QLAY 1104].is pREE DA AEELHicZAh §0D a8k %h%&pgackltg rack 102 in
comm nution step 1512, beads are first added in vial

the rack garags sprge dorsenptits rackn®il G Raek 107 whien Gillds, is swspe hs iflonib]e arm 802

o reck 304 i B! A BsURREIER Ao i BLP R oot on

normal tigaide dsbagia) dipettpel thdigterantos hak aLsmr ﬂoZBéddQ@m%tJ@lt Vo) 104 is
600 to rack 102 entry point on |iquids, suspensions,

moved W%C%ﬁde%ﬁér/ﬁweééefép%é% dydealteghosogmal h@wﬁwﬁépensmg and
pipetting, rIHDc\ﬁ%‘,%c{e%ﬁMb% d ﬁﬁ g ﬂ-chﬁf%ee UIOggnén(qué LS vslgfl'l 04 g §npped by

anula on t too suspe SlonS
the barcard revdbt @pbeddedijgee 6t aéadmmdﬁlﬂ 188 By Ib&ﬂtfﬁistotH@Qie -capped. The

d t f beads f th t bead
cap is CisghegeT SORE P Fehd 04 S metAvBIbatetomdal I Ustecinoril pipetes
from thé—%%etté—rh pmsﬁg’géo(ﬁ)%v Bnlaltlge glsgérﬁﬁ)‘ﬁ ih $ial 'fﬁ”f’isr%géﬁge& nd: gig}})(ensed

exi t.on fi'q uspensi ons,

nsferred b 02 enfry point 808

. rm 302 to rac :
containiye G R DI 2} R BOLOUF eSTRe ST O EiHeRipieigal vi

104 and &K1 (b4 t [
B e

IEHMHHHdhéa@pom@ﬁd@magpnmgkmarcode readi ng/ cap supply
station 804 for identification and capping. In the

Ia @yamcntgdmkematnmun@i heiceide stepdailNIbEAPasHAP e i@dE SiRe
g vial 104 iIn one enbodiment; a cap i'S -

dlstrlbutmnS B’@ﬁg%lgiead pleS up a pipette from pipette-tip rack space 604, aspirates between

0.5 and 1.0 mL of suspension from vial 104 and injects it in the particle-size detector injection

port 610. This port allows dilution of the sample before measuring,

In determination step 1516, the injected sample is analyzed in the off-deck mounted

particle analyzer 618 and the particle size distribution profile is generated. This profile is then
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fromthe cap supply and held on the nouth of vial 104
by the tool head. Vial 104 is capped by rotating it
wa@e@nsost s central vertical axis and then pl aperius2v04/037735
one of comm nution |ocations 904 at defined stop
posi tion 908 on vial holder 906 of conm nution station
compapd(pyie pofexirpmathgheni@iizd pidide kiidibaad on it contpasison; the samples are
: i OO‘JS cl.osed and vial holders 906 are then
Ch5$ﬁ%5?%t§g o Igﬁgqary notion for 60 minutes. At the end
3 t.he. conn1nué gq}tlne vi al holder 906 stops at '
BRI St Y Bsi thegneagpsd paris!s sizg dlif@@un%og ihg lsap leprom vial
104 is & 2
T ORI 0T e B0 flih 3 LR PR KRR il ang

is not tes0e] quhem Itfdah be thaniferrevbinestothyr fdckA0D) reseavdd BO 21t 16d’T A&Gkulation
Is transferred by

dt 5‘9 it %oqng %O fromv\,heref_l
and tradg okl pizege Vs Fp IRy Rt fidtliedl With iglsdkp4:
q,spen5|ng, pi petting, characterization station 600
81 s Ueetrbigan o wnd poind 45305 thepsxear mentphue agleonsidered to be

ﬁnmha{%qggdﬁﬁﬁgper/decapper 602 by tool head on nornal
1 qui I spensing and pipetting, and charactepzation

104 is

I

TR I T Y L K

range, thﬁﬁﬁe mmldtt&in 18 Oht vil 104 atc@tsiied e SR GRRRE s V-lgagSlealB measured
di sposed of in trash 632 and vial 104 is noved

at both Bxgbtgh@eg angd dgv-glogar. I[ygmgrbgshggre‘@;;cmsup m@mr@gexftrsmm 1586 and in low
sheer v19do§ﬁ§/ %’%fgdrpmérﬂcsk%lpgtggg ®he tgélahegﬁ ckts 318 af’#% E’?g?/\?”i} lpg:'(Er{i-élzP rack

I's aspl

space 604 asplditésfb&t\eerm o hedd II.O&IL of slti@ﬁerfsﬂﬁlkfrcbﬂfvfa@lloéﬁ RREByecl® in the

E$ de of new vial 104 contalnln%a@he suspension is
viscomefig if1eGton patlpdtidodies Pighaber eap e FrretaspeReTBORs Monducted in
two differde | J

PR, e A0 S ARG AED cRBRIBl 08 cion
port(s) 6d@mail nffoteck Mecaheti drediars 620 arexctt@hatrally eashddind cleaned.

particle size distribution nmeasuring step 1514, for

Irmmusqtmtetdmmamstepllszm tBen@hsired BuddsPRs AN @RPd with the

icks up a pipette from pipette-tip rack space
desired ‘6’5-2? ﬁ&ﬁ mggsggengﬁ@fs\,gé@wl@ngthgﬁgsqugamﬁ_e ﬁmnﬁmq@gng¢me classified .

". 0 bt -in the particle-size
a8 Pgss%cf TR ARG %ey]*cgélcﬁgsqﬁécm %126 - Thi s port al Lovs diluti on

20

25

et .ect.or.- i'nj ect-1 on. port
| ter,m nation ste

ri,n '
Rl R DL RS BB RSP e
can be tramfifite@icto pastheClagk pOBIrdseeredqd8- fﬁ‘i‘ﬂéﬂi”ti@ﬁn@%&rx‘schﬁlsﬁﬁéﬁls moved to
di stribution proflle is generated. This profil

vial storggg systexs 198 3ggp illed withyialsdfbar ed by t he softmare MAth
the desired profile and based on the conparison; the
Tblér’qmnes thersgsicings shd peidt £530; fimi dxperimental hass@isideldd to be
ection step 1518, if the neasured partlcle S|ze

ﬁnmhmiﬁﬁé?FXEﬁﬁlon of the sanple fromvia

If the formulation in vial 104 is classified as “passed”, then in storage step 1528 the
formulation is moved by the tool head to rack 102, reserved for “passed” samples. This rack 102,
when filled, is moved to rack 102 exit point by the tool head, picked up by arm 302 and

transferred back to rack and vial storage system 100 in a space reserved for “passed” samples

and stored for further analysis.
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104 is out of the desired range, then the fornulation

inthat vial 104 is classified as "failed" and 5 is
woeastesed further. It can be transferred i n BODUREO4/037735

rack 102, reserved for "failed" fornulation and

transferred to rack and vial storage system 100 when

i khis rings) the sysign ke eridapcdnt1540, thi Fxpepiniantyd rithis coysitiensl tobe

finishe& AR AL,,1530, the experinmental run is considered to
wnis e@ ?ﬁ ?s%ed in the system If the neasured particle

e di stribution f the s le fromvial 104 is
Al e Piddnadieh ity fﬁ%@%@ﬁﬁg PRE (e b en drscrived in detal
for purpd¥atof Vil@hrad &t il i3 ualidsShé | 'tl‘% ttﬂéﬂ de&%‘@E Ingldtélaf Purpose, and

viscosity is measured at
variationg g heaade [hrerdin QM tlstse akilled scihs mﬂwlﬂmasdﬁpﬁﬁﬁtgt fr&hee scope of the

r Vi 03|t easur e step 1522
inventighy SHhEBibatde 4 BRGTp ok Hrmaese nv%m?g%fi ned bythe Rletving
claims.space 604, aspirates between O 5 and 1.0 nL of

suspension fromvial 104 and injects it |n t he

vi sconetry injection port(s) 612. The hi gh shear and
| ow shear mneasurenments are conducted in 15 two
different visconeter detectors 620. After the
measurenent is conplete, visconmetry injection port(s)
612 and off deck visconmeter detectors 620 are
automatically washed and cl eaned. In viscosity
determination step 1524, the neasured viscosities are
conpared with the desired values. If the neasurenents
are within the desired range, then the sanples are
cllassified . . as "passed". If not, they are-
classified as "failed". 20 " Iri viscosity rejection
step 15.26, sanples classified as "failed" are not
tested further and can be transferred to another rack
102, reserved for "failed" fornmulations . This rack is
noved to vial storage system 100 when filled with
vials 104. This brings the systemto end point 1530,
the experinmental run is considered to be finished in
the system . 25 If the forrmulation mvial 104 is
classified as "passed", then in storage step 1528 the
formulation is noved by the tool head to rack 102,
reserved for "passed" sanples. This rack 102, when
filled, is noved to rack 102 exit point by the too
head, picked up by arm 302 and transferred back to
rack and vial storage system 100 in a space reserved
for "passed" sanples and stored for further analysis.
DC 233082vl - 24 -This brings the systemto end point
1530, the experinental run is considered to be
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finished in the system Although the apparatus and
process of the present invention has been described in

waleaoaiob4960r purpose of illustration, it is undeewHUSHA4/037735
that such detail is solely for that purpose, and
vari ations can be made therein by those skilled in the
fLQYEﬁ@E tlng fromthe scope of the invention.

he appara us an operation of the present invention

is deflned ns. DC.233082vl - 2 5
_WHAT s CL&%W@E)‘%T §’%OEC SW%BBW‘B PP&hoti c system
conpr|3|n%ﬁ a rack and vi al stora%$ éften1for storing
PARRSEHATNAIIRES SYSICRLINE SioHBE BKS At WEls syst em f or

storing materials; a robotic armfor transferring
wicansinabden siorpge Btenofoasiosng mateiasecond | ocation, or
for transferring racks froma first location to a
5 aeohzmiﬂ: drocfat iremsferangivsreineh ndirsgb@eionitng se@md location, or for
transfeSiiar a tzrlzatlon s ation for dispensing active
rans emﬁlérr% S deliSh i eraprd GudTT0 Vil o to yield a
formul ati on, wherein said robotic armtransfers ‘

ASISPERANS PIRCYNSS AT @ba&ﬁwl%m gaticy 197 disaensing wative gesedients,
water, (ﬂ" aﬁﬁﬁﬂéé ﬂ)g\nalQ It(py] H @ﬂ)mgfatlglg,ﬁﬁn}%%lﬁ %Alé%ﬁcﬁﬁ aﬁ'{x@}dn‘gférs Baterials

m xi ng station m Xi n ation to
from samd o«irmnmablamtomgp bas@an sd aaalni Huspgnsstgaplpenm@mr ghheserization station;
anal ysis of said mxture; wherein said first |ocation

10 b $iixih@GkatidAdorvih BlingSloah alg go1s WS emisthspengi ng,
pi petting or characterization station, mxing or

Q@H&%@%fﬂb?—llt?gtaﬁbﬁfdr%aseoafna}ys@%%ﬁd%&Mré ity station;
and wherein said second location s : rack and via

YhOLABGI St RkidH spensi ng, pipetting or
characterization station, nixing station, or phase

st abi laoft Yndtat Ltg&ge system,

dispensing, pipetting or characterization station,
15 mixing or homogenizing station, or
| phase st'ab'iiity stgtic;p; ?ﬁd, . |
Qhéreirl saldsecond ic;c;tio)'n'is.: o
- rack and vial storage system,
dispensing, pipetting or characterization station,
20 mixing station, or
phase stability station.
2. The modular robotic system of claim 1, further comprising:

a flexible robotic arm, wherein said flexible robotic arm transfer racks from robotic arm

to a third location upon modular robotic system.

25 3. The modular robotic system of claim 2, further comprising:
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2. The nodul ar robotic systemof claim1, further
conprising: a flexible robotic arm wherein said
WO b@xiobioes r oboti ¢ arm transfer racks from r oboPCT/USZNN/037735
to a third | ocation upon nodul ar robotic system 3.
The nodul ar robotic systemof claim2, further
ACRPHTERRP St B eEDRYing solx partigles ovherasaid nokd a@mg}@s are active

ingredif & g [

i 8 0L 81 890 B A DS LR bR SR R roboric a1

said comhen@ion Saicdh. f | exi bl e robotlc armtransfer racks from
robotic armto said conm nution station. 4. The

godul ghe htdldr ¢otstts@ieRfofCladhM, 1, Wherein said rack
holds up to six vials, wherein said rack is bar coded,

F [ :
VAR B ERET SRl 3Pt e RES) T8B! o cachsaid
vial is ba edded; pi pette tips, active ingredients, and
. additives; and wherein said dispensing, pipetting, or
Whafeﬁpstaﬁpﬁﬁtdrﬁ[s isbeltdte fibsrthé foup CBRAS RS of afié/i@%)‘i&tte tips active
station, wherein fluid can be punped to waste;
ingredigniso pndhadgitiveghai®i n said tool head is fit with at Ieast
one item selected fromthe group of itenms consisting
whereingeid dispemsg, pipkiéing, grohppeterizatical stajiongpehsr chiriptises:
gripper, cap gripper, pipettor, and di spense needl e.
5. A xwdsikatatioppebércindlisd em woppipeglitogvaater agk and vi al
storage systemfor stopng racks and vials; a
cons bl Beads vbeafesay &loé RdddE £i8 tvithiah Basfine PRlrSselddted from the
obotic arnifor transferring vials froma first

group O’i 150t FWRISHBE 8 JRLOHEPPIC PRRIE BHPPSr Viklgrinpen AdiRB BFPRRY, cap gripper,

pipettor! AaKSspehiBedlel i FSt location to a second |ocation; a
|speﬁg|ng, pi petting, or characterization station for
i sp redients, water, or additives to
:g alégﬁk%gkgﬁ&%xglgﬁgﬁépﬁlHsggtlon f or di spensi ng
|nt V|a in sald solids are
o004 B! TG DaPERELTo Por i 6. Sy ds.

sus gels, or neltables station for di spensi ng

ons,
amogﬁnw %sosé(i)rtage F)rsLﬁna gor sécg{rg materials;

. a robotlc arm for transfemng v1als from a ﬁrst locat1on to a second location or for '

' transfernng racks from a first locatlon toa second Iocation

2 dispensing; pipetting, or characterization statidn for dispensing active ingredients,
water, or additives to vials,;

a solid dispensing station for dispensing solids by weight into vials, wherein said solids
are active ingredients or additives;

a liquids, suspensions, gels, or meltables station for dispensing high viscosity fluids, gels,
pastes, or meltables, wherein said high viscosity fluids, gels, pastes, or meltables are active

ingredients or additives;
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pastes, or neltables, wherein said high viscosity
fluids, gels, pastes, or neltables are active

w0 p@oesivent s or additives; DC 233082vl - 2 7 -MiBEUS2004/037735
sai d conbi nation of said active ingredients, water,
and additives from said dispensing, pipetting, or
chbaraiptseidi coatbimatios Asdid laetl\éeangreémhisdwdﬂes padatddigves from said

d I
dlspenigg,tpé%et%%g > f 8}?2'%%6%%5:()8;&3&? égensgg %bs'ge sgngSﬁtg(qlq{)g or said liquids,

suspen8ibad, igeR, d:QhelbXdsRehtioAr MRS foRfula@oyi el d m xture; and a
phase stability station for phase anhalysis of said

B A Estator! HERHALE (BRI (B BPERIL R gher el 1 sal d

flexible robotic armtrans rac romrobotic arm
t t upo ar_robotic system
5 biflsd ififl) DTR% OO By S Ao TR #ra lgr sol 1 d
wherej n said f.irst rack and
ﬁ%ﬁ bﬁ‘f 69%88%3‘@%&38% vgiessia ﬁ@ﬁﬁ%}ﬂ Dptis ar@n ganster racks from
roboticGRara e tgrd %@Etid?lrhp%ﬁl%ﬁﬂd%eddﬁr%bﬂ&lc stleﬂl'l dlg‘g(?l ni zi ng

station; phase stability station; spensi ng

%tcé}n!nﬂﬂutld s%’do%sfor %Hﬁcﬁﬁé‘?#l%r})samcqg or mel tables

station; or mhereln sai d second

n k and vial storage system dispensing,
LAﬁgr%%l#%%h%;r“%ﬁg?]}ﬁterlzatlon station; mxing station;

phase_s abl I i?i%tQSt ation; . . solid di spensi ng station;

10 Iqu|H§ audh¥ Fe8AsYS'gBi s, or neltables station:

flexiQle armstation; or conmm nutor station; and
ispensing, pipetting or characterization station;

mixing or homogenizing station;
phase stability station;
solid dispensing station;
15 liquids, suspensions, gels, or meltables station; or
_comminutor statlon
wherem sa;d second locatloe. Is:
' rack and v1a1 storage system;
dispensing, pipetting or characterization station;
20 mixing station;
. phase stability station;
solid dispensing station;
liquids, suspensions, gels, or meltables station;
flexible arm station; or

25 comminutor station; and
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233082vl - 2 8 -wherein said third location is: rack
and vial storage systenm dispensing, pipetting or
w@b@castoes i zati on station, mxing station; phaB&T/US2004/037735

stability station; solid dispensing station; |iquids,

suspensions, gels, or neltables station; or comm nutor

Sthgrgip paid Glnrdﬂ%éatr@@den ar robotic systemof claimb,

wherein said rack holds up to six vials, wherein said

rack irarkizad viddtodagewtystemi; n each said vial is bar

coded; wherein said materials is selected fromthe

gr oup dospeassinsg, ipiygttofy oricBhiactefprint eatidnps, active

i ngredi ents, and additives; and wherein said

di spengking stafibpet ting, or characte pzation station

further conprises: a waste station, wherein fluid can

be puppad stdil gona tool head, wherein said tool

. head I's fit w ’l east one item sel ected from the.

gr OuDso‘ldde;?ﬁ'?iEng?ﬂﬁbﬁ“ ng of: rack gripper, plate

grlpper via er’, filter grlpper cap gri pper,

pi pet and d| s]?ense nee i (;ti a deck; wherein

sai d %%Es’lsgsﬂ%ﬂﬂ 284 T QIOBn‘ér devi ce sel ected

fromthe oup of devices conS|st| ng of: bar code

r eadefo™g ‘HpS '?Mcap source, orbital shaker, tank mix

testing unit, injection port, dilution port,

9. | t r Rk wadelaviobetic pysiemn of elain e det ect or, viscometry

detector, wash station, bead collection, phot ogr aphy

\gyge@rﬁaxdt nagls holde i tectik (yral&c Mdteesin aad rzparlt bad @ded, wherein each said
L cr.oscopy system 7. The nodul ar robotic system of
Vla]leEnCOdeg’S wherein each said rack is identified by bar

code; and wherein robotic armreads said bar

i B8 G0 sl 0o e hyBuI AR PR BIPSY& tipgnactive
ingredieffs, &ldaddMitfres; and

wherein said dispensing, pipetting, or characterization station further comprises:
a waste station, wherein fluid can be pumped to waste;

‘a tool head wherem sald tool head is ﬁt w1th at Ieast one 1tem selected from the..

group of 1tems consxstmg of rack gr1pper plate gnpper vial gnpper ﬁlter gnpper cap gnpper 4

pipettor;- and dlspense needle; and -

a deck; wherein said deck is mounted with at least one device selected from the
group of devices consisting of: bar code reader, decapper, cap source, orbital shaker, tank mix
testing unit, injection port, dilution port, filtration device, particle size detector, viscometry
detector, wash station, bead collection, photography systém, trash collection chute, and particle

mICroscopy system.
7. The modular robotic system of claim 5,
wherein each said rack is identified by bar code; and

wherein said robotic arm reads said bar code.
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wherein said |iquids, suspensions, gels or neltables
station further conprises: a second tool head, wherein

wa@ adod/osweond tool head is fit with at | east onBCT/US2004/037735
selected fromthe group of itens consisting of: rack
gri pper, plate gppper, vial gppper, gel dispensor
gfi ppef ﬁeﬁ@éu@ppﬁ@hc%pkmebfdmnlénd vacuum canul a; and
a second deck; wherein said second deck is nounted
wwhd:remsalcblaeg,nda;smpdlasvwmggeebmthﬂalégsnmdnhtenﬁérwéﬂqﬁfses
devi ces consisting of: novable gel dispensor,

CONMi Naltdcdgd hRaleROWhERin NRT sORLIIERERN is 8 RTRRP Rast
orbital shaker, heated block, nass bal aﬁgé trasﬁﬁsonenmn

selecteél(frqr)é the HAUR ﬁ{,]tt@ns @NSTFhee qﬁd&ﬂk@ppglb @tathisgm enmalgripper, gel
rrsi,Nnga _secon penSI ng,
disp eﬁd@xﬁ@rhégﬂé%gbeeﬁﬁ erﬂngé’%‘f%ﬁ“ &t e}éﬂ%g wherein said

sece?g%%&rc% \S/H%r:elrzllgsaﬁgs B@{gﬁéeggﬂ%gag% %ﬁaqigezagtt ér%nqedlce selected
from tHeQ@buh 8Bdbvid @Bl%s'ﬂmé f: qn&@b'f %ctl ﬁ%ge&%?dco 1§1h{1mél\$éara sBhirce, bar

| east one item selected from rou
code reggefs fleqappey, orbitak shekerghdagrieriockp IlT&lS@bq;jamq@pmish osllattion chute.
gri pper, gel dispensor gripper, cap gripper, pipettor,
&nd diﬁpem&@lmeebﬂtie;syamd offetsigi ) figdtietl cbMbrisingeck is
nmounted wth at | east one device selected fromthe
grseumdaﬁspﬂ:ﬁs&ng aspEONSirelt dhathcRtizatd st&RHL WheRdeEaid second
g B deca er, caps source, balance, injection
ISPe“S ipefjing gnd\rhamcisnzatiopstatiga furgdies semevses aghbil tdatk and a third tool

head, w“h@ﬁlﬁ%md ﬁ-f"ﬁli tBSlaﬁegg 1sbflit% atjigast IHL? 1tgg%%elleg’[ed grf%]?noﬁg &oup of items

syst em of clarm furt er conpri si ng

con51st1wg ef - ghek gEprer,qfidte depper, Visl grippet, @d] &Ysﬁdms@rt grippas tca® BApper,
e selected fromthe |ist of devices consisting

pipettor fmd élé%e&ﬁanﬁ ¢ i2Rf wherepes b thwdidsek lsrmangE%ysth@hieast one device
selectedSREANEE MoSH @F@é\%es c@ﬁ‘sqst gcoqnﬁjarrééﬁé fe%g CEAap%glgt%érfp%ern caps source,

system 11. A nethod reparing an
balancef igiegtipmppkainrwash hiaghn toet duspdrsot, ornthe sleabey h& heded block.
| oadi ng rack(s) and vial (s), wherein said racks and

M. al sTlar molldadedoiingyatetn oBakinagdumthéd copi@isage system
|.oadi-ng consumabl.es, wherein sai-d consumabl es are -~

... dnaetleetki tihereth eansHaBi 18 SinfddAgRh 801848 Bhe AR &%cted from the
active ingredients; wher ei n ‘said;-active’ingred ents

hst of deaql(‘és CORGHHEA: S&c@mchmﬁr@clg sigp éntgptng ﬂqgh p;e&td:mmgpond viscometer, and
second &M@&H&Bé%ﬁ& s%’t]errcft ation; "'

1. A method of preparing and characterizing formulations in a high throughput mode
comprising:

loadmg rack(s) and v1al(s) wherein said racks and vials are loaded into a rack and vial -
storage system;

loading consumables, wherein said consumables are loaded into a consumables storage
system,;

loading active ingredients, wherein said active ingredients are loaded on a liquid

dispensing, pipetting, characterization station;
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DC 233082vl - 3 0 -loading additive one, wherein said
additive one is | oaded on a |iquid, suspensions, gels,
war@eeiosabl es di spensing station; | oadi ng addPCT/v82004/037735
two, wherein additive two is a high viscosity |iquid,
and wherein said additive two is |loaded in a ge
dp@b)&g]sdlhtlvd oagivhgreatidid addititensres lodded eh 8 1RAM, bispensions, gels,
4 IPQE SOHId and wherein said additive three is
and mqlg é&lSP?ﬂSngas W% d source hopper: |oading water,
ein said water is | oaded on a liquid dlspen3|ng,
6? § addlitivectrigs wherepyasiditiie tyoas b bigh asndsity Hnsileand wherein said
ein said consumabl es are
admﬂvg?&ﬂggggﬁgggg %§m§§%§560nsunables st or age systen1by a
otic nd tﬂansf rred on a rail to said I|i

1008l 68T A5E (PR FerFhsREs A Siroinaeres sl asdiive three i

badmjdﬁ§§%6§d§&mmé%dy%btIng, charactepzation station. 12.
The nmet hod of preparing and characterizing

u f claim
i aionns, RS LRI RIS ke it
charactémzagivn stagommaintll e and wherein said bottle is connected

to a valve and punp system 13. The met hod of

rramfaﬁmg gaidrdnanaban! @h&tnGaldddidhBhb1eNsreitAngehe@Bom said

roughput node of cIa|n111 further conprising.

Consum@ lshaipeiee SHYCTi D17 Poticr 257 a5 tepns Eeeted o abryil wadd hgidsi ¢
suspensﬁfng] %é‘f‘@?‘[ Bit dacb%sdstz{tlgﬁ lfan!i o éa%: als §9n89nr1gg§a|§ c}}%zrctt%maggn station.

suspensi
at| erein_sa
gi speﬁgl hg 8\32 BRI %%dc&lafa\caelﬂz&g%gﬂglﬁgﬂ% %ﬁ&lg]b@%UghPUt
mode oﬁt‘lﬁiirrmél twatlek &5 saitl at:th\&)j’lngreaiéﬂt Whe4dRH Mhrd %Kj atl1agK oh@bcﬁﬂé’ et
means. of a |iquid suspensi ons, s and nel tabl es
Wheremssﬁ’éltkioé‘ﬂﬁ lts(ggpnewéeglgo ad@bueﬂgd Puing saeldint | ve one to said
vial (s); adding said additive two to said vial(s);

lddi n@@aﬁtﬂoédﬁpmp&ﬁ@g dndedataotesiaing fuimallsgrs iaddigigthroughput
addi ng said

c ingredient to said vial(s);
mode Ofs"ﬂ%ﬁtg” §57 60 P%T“(“%) DC 233082V] - 3 1 -nmixing said
add tive .o % said, ad |ve two, said additive three,
gaélF rrg&we]@s fﬁ)dlix sagel (s by sald robotic arm, wherem said rack i Is Tocated on -

Sald an entry pomt of sald hqulds suspensmns gels and meltables statlon and Wherem said rack o

1s moved to a d1spensmg locatlon on sa1d hqulds suspensmns gels and meltables station, and ; ‘

" wherein sa1d rack is moved by means ofa liquids, suspensions, gels and mellables station tool

head;
adding said additive one to said vial(s);
a@ding said additive two to said vial(s);
adding said additive three to said vial(s);
adding said active ingredient to said vial(s);

adding said water to said vial(s);
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and said water, within said vial(s) to forma
formul ati on; heating said fornmulation within said

WO 2@6(0549p4 adj usti ng pH of said formul ati on w t PETUSZNN4037735
vial(s) to frontpH adj usted fornul ati on; m xing said

adjusted formulat'ion within said vial (s) to form
AU EE, saaloe}dé&V@dmﬁoﬁarﬁndalutn\@ﬁWOawﬂ adhiilyz ihaes, prideetiufingredient,

: nu wherein m xed
ond saig e M S L e A Lo e W Th e
r.bi dit SiS. nstr e t to yield analysis
Jlgéttﬂgt%ldy@ a]!fﬁ cﬂpa]@ Yeparing and
aracteri for rrul ations in a h_ t hr gughput node
Gl g pH 9 Sal (RrRrion gHEiD §3iA qla@tgﬂ o gl adinttyd fagmulation;
results, wherein at |east one anal%sn s result is-
mlamgﬁaudeaﬁrustpdatpl(nyalamanwtan shidasa! (s trefaamanixsilsadjessed formulation;

is not transparent vial(s); flagging each said

d . : .
an VI al (s) wherein an analysis result of transparent
t_ .tha

u ts ssed f . an anal ysis res
S pPish b B bl &R P oo P g R e gmulation
phase 1§§da@yz€@Wlﬁlraatﬂﬁﬂ&bemal})éisqhgtﬁ)merﬁtt@?l@ﬁi aaldiseangpar ent
vi al'(s). . The 'met hod of preparing an

ghar a?‘h@fdeﬁto‘dg}lgﬁ)%er bhPORrddRerifl Bmb tleﬂgﬁawt%éggggtghpm

of claim 14 orrpr|S| ng: re-analyzing

mode ofelrihn i3, Xedhadjpuptiedgf or mul ati on wi thin said stored
transparent .vials, wherein said re-anal yzi ng occurs at

hreadt)&ﬁng mmsys-rte@nrs WOeED 2 ldast oreaindlyaid dk 02 1D Gafpast vial(s), and at
wherei.n sai d m xed adj ust ed formulation is analyzed

least ongpplysis teav%tsm%yaawateyéwa (Bhstrument to yield analysis
results wherein at | east one analysis result is
Hlaggnarack atidvia(s) syhereindn apaly awsuloné tramspkiest esulesivlatpassed

r ent S said
e o P PR e i QR o
C;esu ts in 2 g E?)t and an anal ysis result that
'PRYE S?tdeﬂ‘? H?S@ﬁte“P§1§ sin areject flag; disposing
said not transparent vi aI (s) storing said transparent

S\V?‘Htg(sé)d trgnepagEesi(y)- - -16. The nethod of

preparl ng -and char act er| 2| ng formulati'ons in a high
lj@wgmthod of preparmg and charactenzmg formulattons ina hlgh throughput

‘mode of clarm 14, further compnsmg

re—ana]yzing phaée of said mixed adjusted formulation within said stored transparent

vials, wherein said re-analyzing occurs at least twenty-four hours after said analyzing phase;

wherein said mixed adjusted formulation is analyzed with a turbidity analysis instrument
to yield analysis results wherein at least one analysrs result 18 transparent v1a1(s) and at least one

analysis result is not transparent Vlal(s)

flagging each said vial(s), wherein an analysis result of transparent results in a passed

flag, and an analysis result that is not transparent results in a reject flag;
disposing said not transparent vial(s);

storing said transparent vial(s).
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node of claim 11, further conprising: transferring
vial (s) fromsaid rack(s) by said robotic arm
WO 20060849 sai d rack is | ocated on said an ent rRCPUBI4/037735
of said liquids, suspensions, gels and neltables
station, and wherein said rack is noved to a .
db s pedbe mgthaslodprapriop asdckhraqtepirizisiornukipensinenisigh gubsghput
modeo F ngk:ﬁg¥g§x§tatlon and wherein said rack i s noved
CaHB g Fqﬂﬁﬁnés suspensi ons, gels and neltables
statlon to head;  addi n sal dditive one to. sai
FREICT e Y Homsa EroGkaT o v TR0UE B AT aRCeyek is located on

said anaé?ﬂé/'&lrﬁ %'fgaléﬁr‘x hl\‘]? sh%%@?? %Els Ad SRiEb L bfisn, ’ané%ﬂe%fn said rack

sal d ‘wat er vial ding beads to sal d
1s movedi tala(csgp,ensmgr’rncmmnn artgsasuhhqiu@sj dumevaor@n esls sud thedtaloles staigon, and

whereiré%llpchra\sg?qult@?é l%/yelpla 1 %gg;g%%n%ggqﬁxsslaoég Fﬁ% sad %Hﬁ%ﬁ%nstation tool
head: suspension, and di spensing said suspension into new
" vial (s); neasuring particle size distribution of said

asuring is by way of a
par?gﬁggﬁahﬁ%ﬂ]y%ﬁmaﬁ? %i\ﬁgeel n said particle anal yzer
ar | di stribution profile;
%@%W(ﬁ@d@% Ptsﬁlglvéglgs)’ze di stribution profile of
d su enS|on esi.yed profile, to yield
%ﬁé’l‘%/%ﬁ“i ci't’é@&‘i’&rg‘WB‘Ft tBé%‘g {S§a|I 17. The nethod of

preparing and characterizing forrmulations in a high
sk b ieleRipc@ibriakPai m 16, wherein conparison of
sai d particle size distribution of said suspension
widing eaileitoaesd yiels)pr of il e yiel ds an analysis result of
pass, further conprising: determ ning viscosity of )
csmmrdirmtisp%ié o {ivewes, eaid addifive svo,shidcomet mgredednécindrsaid beads,
rggbnef hi gh shear neasurenent, and a second

within 591 LD £ 0T BT S88t er mi nes | ow shear neasur ement
conparing high shear and | ow shear viscosity wth
aéegatewawaqua@f’(r@)mt HAG PSR SPY SPP PSS n%w iss or
fail. DG 2330S2vl - 3.3 -18. The nethod of preparing

mu@hapa@tﬂérszaerﬁigstm@tm caftsméﬁgsneﬁmanml@hem ﬁaléugmwtmg 1s by way

. of a particle analyzer and’ whereln sald part1c1e analyzer generates a partlcle 51ze dlstrlbutlon

. proﬁle,. :

- ¢ortiparinig said particle sizé distribution profilé of said suspension with a desired profile. -
to yield analysis results of pass or fail.

17. The method of preparing and characterizing formulations in a high throughput
mode of claim 16, wherein comparison of said particle size distribution of said suspension with

said desired profile-yields an analysis result of pass, further comprising:

determining viscosity of said suspension, wherein a first viscometer detector determines

high shear measurement, and a second viscosity detector determines low shear measurement;

comparing high shear and low shear viscosity with desired value(s) to yield analysis

results of pass or fail.
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node of claim 17, wherein conparison of said high
shear and | ow shear viscosity of said suspension with

wa@ adod/osiwsd red val ue(s) yields an anal ysi s resuP€T/082004/037735
pass, further conprising: storing said suspension. DC
233082vl - 34 -
18.  The method of preparing and characterizing formulations in a high throughput

mode of claim 17, wherein comparison of said high shear and Jow shear viscosity of said

suspension with said desired value(s) yields an analysis result of pass, further comprising:

storing said suspension.

10
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