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system for the roductlon and,
formul ations al drraug mu&d@f@ l\/bre
specifically, 3t |s an integrated s sten1of har dwar e

In},]é‘nq orse gﬁe\ﬁﬁ r?g??orﬁﬁp 561 Afte PASPAR BiflaANhravid iabhdd arin
spersed nulti-phase soi utio is per
Bergstron@!ayoweﬁlaéuas&}ﬁnemmhgmbtimkb@s fhrmulat'ion s rapidly in
an automated way and enable very flexible fornulation
recipes to be int ¢ OF tﬁet Pnived@fignr mul ations on

the i to 20 nit scale can he nade per day. This
i ncl udes tracking of .processes fromstart

Thamthventéon ehtesgeatrplbntoom aremyed ceiotgay e ftpﬁth{eing(i)guhcﬁon and
testing of m:fzﬁl ngja é}g h@‘l JLn%b\ﬁ'gHéﬁt %QOI%)SB%IHEQW glis ke pidrated system of

S and can be distributed from
hardware ﬁﬁ@ E(ﬁgﬁars y&ia6Eoftpeepiatieg wod kvavaiignsdwide ré disg¢rspremgithphase

d o=
solutions mr,ﬁgyd q‘%p :S}?%lérg c!tn[] Pr\éggslgof;ﬁ@tgt?cl)q%srepl Fydilg'an%u_to%%rtéchgay and enable

very flexib ﬁﬁ\flaﬁdhsr@ géé BN i ARSHIBX € 8ip- to TRE0 ETHKilQIdSs on the 1 to 20 mL
di spe:l1ons ndi or sol ution Forned can be haSe

scale can Hdz ﬁraf}Ebéchﬁsz'ThxmnclhdetS'ﬁt ad[(mg crf progehzes Ak ptpst éoj finish and the
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Materials §h(|i b%rMﬁx%aBl‘éE Harpﬁeo(ﬁﬁtﬁﬁﬁﬁd&ﬂﬂn t@sddes yktombeo ﬂﬂdﬁﬂk staﬂoas where
sta'ion, or as A ne"'v station" Background
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' dispensing nf/mgtqdmmtS}ml-'V@rlmbﬂ séqtﬁwnchﬁetrﬁr@r@eﬁiﬂnflﬁ@n&ﬁPkigse &qmds gels,

i.ves | nagredignts
pastes, su%PFé&l gand % 9 XESo heém.gsgi thtﬂl @ﬁ# %r&?%@ﬁ%ﬁ?rﬁ%ﬁ can be

characteriEP@fil fRBthS d{ RORNinEhheds a koo sas ﬁﬁ’b@lﬂ)’hﬁdlyslﬁ,’p\amoswf and particle
tunny vari abl es on the perfornmance, A

sizing. Theehq &ryy%ﬁaraae%m%rﬁpé%c%ifé ngﬁ*‘fsﬁr‘a‘f’ dde elfier to a station, or

cept1b|l|ty,_and custom er satlsfactlon of ‘their 5

Sduct s.. - Due to the conpieX|ty ofthe formulation

" reci'pes and't nynber of va bl e al uat ed,
DOE t echni que @é‘:"ﬁgﬁpé"@d/ﬁ#tﬂ" En&%'f)@ﬁ?‘
t housands of experinents that nust be conducted to

FofR1a068 cRMls s 6f RS RABe AekpPey InpRiliarks Gpdseardtgrand’ aigﬂmhemical
products. The shear nunber of experinents req

markets raa&nel thegotanyipi foakpihane ﬁ)%}@rﬁfﬁxpyn{r@gtﬁr@%@ethOJS fo assess the
impact of Ifr}r%lgt];fvgxglggl\e/seon i perfgr\{nearl]]tccla M eF8FETdRGEly e LlRsREOV AL Rination

suscept1b1l1t_y, and custqmer_satnsfac_tmn 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.

DC:233082v!



10

15

formul ati on chemi st with a nmeans of tackling these
| arge DOE matrices in an automated fashion. DC:. 233
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of the Invention is followed by a Detail ed Description
ofthe systen<. Finally, a Process Description pros
i des step-by-step preparation and testing

i I
Tﬁ%ﬁ%ﬁg%gng&g&a{m% is bRLeahyQ E'éthl‘PéH b@ \l}phsla ofﬁle_)sg%tem.

reci pe ensi on Concentrate ornul at |
Finally, a P&n:iep)sd)tshaptloﬁpﬂomq&s etppabgdtqa@eme&icedameﬁhg methodologies for a

I nvent i ry of t he Inve i on The nti
iypical Solioglt STAPES Lo 6% EBHHG Py WPRIABr W@ntﬁ?tsé%@ﬁ ufgiign Secipe that

1spmpam&%§&kﬁ&d%ﬁthéQ&EHhﬁt'0”5 at a very hi gh throughput. It
I's an integrated systemo; hardii'ar, an( so t,ware

Gopatl ¢, o Pt eagjy a&@f%@b&%ﬁa@ ool
el S e BRUEBY BBl L,

formulatxd%@ﬁt§%r§ HSUSRENTNERS I({&2) intk !e@rsyﬁex%rﬂﬁh%hﬁﬁb?e (uMEsaftware
d suspensi on concentrates at thel nil to

capable ofmrbp xinglaad eTheatsesusdredant @sm&@smekmplsasg AU @i o ylay nThe

system caf S R 0oy RApER8 G 5P BR T welRE bbb Re R, suspgeepupppions

(SE), mmr@'c'a@%ﬁe GREHIsEIrS (€9), gaheraai EsieXPAVIENRAH dhspeasiph esndehtrates (SC)
aryi ng recipe and 5 nmethod to be conducted in

at the 1 mlptarélmleﬁca\m The prireeangdossy sughipws rardlyiip ap gutppgeed way and
racterized per dav.
I (Heer |egfl§8g%t Ogg%g‘&ﬁ(g?egﬁggn%@ae di stributed from
The %‘gsrtear? alll%w : :fbsl tto g%ne\r/aéer claxg)ﬁegsr’r%ag OnSB €S of vzﬁymgprempe and
method to PR, in pambmlmmgrmkdddsr,ougmwdﬂsl t@et@o foP@s 1288 ns
suspensi ons and waxes. The enul sions fonne.9 can bec,

processed errﬁa?fe%wéerrﬂﬁ@@ewyﬂ@ﬂ%taﬁo@é cwistwl<?59<>aarb§§est@blég¢1é'gmsstorage
systems tottllljg bhd didiAe Qv}ﬁégﬁ is eﬁklﬂgg?lnto}[ed%h% %‘:\Femoﬁg €lafed c§f1 Eé Bgrformed
usi ng aui .onate ul preent t eqguat

including svidsillguciangeds, phstpe rsﬁ&pemld' arkid M axes. Gﬂn&pﬁﬁulhbhs onmed can be
[ [ [ hroughput” -note.  The dul ar system

B - test| NI
' ...Characteﬂzaﬁ Feig e{&l?qsf;'égfg ding Bl a0y ety S&daléaosﬁé.aﬂﬁ@amcle

200

25°

sizing using ‘auﬁgﬁc%ttbﬁrbﬁc{bﬁgﬁg A@lt 1?%?{(&5&55?1?5 ol glsﬁ? %\?[E g?nnks It\/Ié)r(t

_Capability i I'ng O proces
Compatlblhky tédtmigsin hgghd htoheghput tregle aflhe modfi! aaegdtyrhmﬁaiws datie pabtdyses and
desi ned and as- fornul xperi ment.al

as-
ests 0 be §E T Bet Fans ot %'b%atﬁ“m o fBeupan Hoselugrs

tracking oﬁp?od?:EsQ% ide) aRAW sﬂis@taﬁﬂth@mhegﬂaﬁo§ xﬁmﬁlcfapaats B&th the as-
production and testing of fornulations. is a

designed afdizstfoenubbidexdpemmenthlrepiesent i nventi on to provi de a
systern for the research, . \
‘It is an-object of the presént invention to provide an automated robotic system for the

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
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developnent n- mnuf acture, and sal e of produc.ts for
se in agriculture, horticulture, fbiestry and
wo W@f’%‘é’ﬂ on during transport or storage or us&BPSROHE3ITTIS
harvested products of agriculture, horticulture WO
or forestr? @06 /1234@6dem bPthf in2BOMN AR 77 Bnlout 1 fostesSorisyo fggeshs hbenful to public
h a&;reatment of the envixonnaent to cothbat inibstafioils
calth, s tyBE?FgeWSPﬂ?uI to public health, safety or
convenience. It is a further obJect of ! e present

Itigs BrthEopP 68 Oé ﬂtﬁm&mém{%m t@pwsdeewch @rSYﬁtﬁél far eatiscovery
and devel%ﬁﬁxentad}Qr e}Yr% e% 0% ot cr8§1 ax‘fl{ ferl %?C%glr t §<§euac S rrfr% he tgeatment

ancement” pro ucts
of the emadfontrieat tn\uohmamnlﬁéstzttmn(wptm hdrm'ﬁﬂes babliicol‘ﬂezﬂtﬂi, PE&Y ST convenience.
harnful to public health, safe_y or conveni once. it
It isSa Aurthe d)&t 0@ Bicqfitseaf 1n(ré1ﬁ109 t@pRNVIdel SUER Al @B Br the research,
provi de such a system for the research, devol oment,
developmiepia rangeiugg endéorzate af srriacianes, 6ittysasidseandaheslogy ettt agents in

fonnulah@% fgfc‘ fa%plg corujg ;gér?cg%l &Rl Etéxglele 3 e%{gﬁnlnperﬁncio%fm %gatspl)l}ﬁ?tng?tgleum,

care,” hersonat
fuels, v1sc©@@,tcllermmgalstﬂhﬁx|1g, ,coﬂﬁig% alagb froceskiHg bfd mAnS ERERe and in all
cl eani ng, bujl di coat i ngs. paper processing and
apphcahoﬁﬁﬂﬁwgeg@ﬁQ?ﬂdﬁ@SP ac4is- 10 appl i cations of nitrogen
derived surfactant Brief Description of the Draw ngs
Figure | il BriefdDescrigition of thesDraveirsgst em 100.
Figure u illustrates consumabl es store 200. "Figure 3
I rn1300 Fi e 4 illustrates
Flg‘kreulzﬁlaaspeesnrs?lg?gm! via ?m%e Syﬁ%‘ I'gure 5 I lus; raies
uspei ', 4ions, gels and

F*%lrréﬂaﬁ@é%ﬁogﬁlgﬂg%qsu'feraiZP 500, Zt L F3i-e 6 flux

+e'~ nor{rlallic aids ca.;il3:.~ c n? a Fsl
F‘Wﬁﬁ‘%@%tLaFCSJObO“%aI{nJQO-t. tip acif.'f'1.2 tlon ct <
tio7l Figur'e 7 illustrates m xing or honogeni zing

FigitrqthiiBpsta6o sofrl dispensgig 114tipst408t es 1 exi bl e ar di
station 1100 used in alternative enbodiment. Figure 9
Figure §stlvdtaés apenrhegimert of liqgtiatigpanysed gels aan meltables dispense
@Jternatlve enl bodi neat 9010. Figure 10 illustrates

.Smﬂonsophase st-abi l ity -and cl oud point - statlon 1000; - Figure

ustrates: buffers:1100. 2i: ure 12 |llustrates B
I"gdhrsﬁé SRS "RTpRttd dl%ﬁ%ﬁf%%wiaw Hpgandghageigtizaipn station

600. 1200, included in .  alternative enbodi nents.

Figure 7 illustrates mixing or homogenizing station 700.

Figure 8 illustrates flexible arm station 800 used in alternative embodiment.
Figure 9 illustfate;g comminutor station used in an alternative embodiment 900.
Figﬁre 10 illustrates phase stability and cloud point station 1000. |

Figure 11 illustrates buffers 1100.

Figure 12 1llustrates dispensing, pipetting, and characterization station 1200, included in

alternative embodiments,
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WD 20061054964 P Tl U52004t 037',35 Figure 13
illustrates an exenplary now di agram for system
WO 28¢/034p64 Figure 14 illustrates flow di agram dfCT/US2004/037735

experinment for preparing and testing Solution in
( rmul ati re 15 illuystrates flow
F\r{g}re 13 rg%sitra%f aré)%’é%?&ﬁ@'nﬁ ‘?ngT&PbBOéFV ﬁamaf‘ﬁﬁ UPest i ng
entrate

sj on SO | sion torruutation,
R D S aieR G et KT B B AT 68 BftSomition in

st orage system

~Water(SLgY@rH1tuﬂa@1'an con,prisi ,g rack and vi al
robotic arm 300, m xi ng

consupnables store 200, o g
S B9RAE L 10y 8450 AR AP SR A Susension,

ConcentrdiegS€nsinngiondopeilatisty, and characterization station
1200. 10 Figure 17 illustrates an enbodi nent of the

FRiues enlilishvmenid anbSamRni & thdplagk idRdtivh Bdmpating Ag
system 100, con surnabl es stor e 200, robotie a{é ga“d vial

storage sgs%gqm dOQ;,cgp@mblqsgtcg@ a09.aabdBGIM 310|0qml|udgg 0B bglpeg@mng station
I
700, Rl R0t L S0 SRRNSEPLEL D 800k 02

I'ng an
characterfz@Qon $thtxanni@ 00r hom)genl zing stations 700, flexible a:

(n station 800, emirlinutor station 900, phase

Figh8di 1 iifoytra8dinCdronichinentds ufd SicAnink89Gn &Rt
l<1@100 15 E)et a|nl ed DéSCI‘I pt i o}% gf ltnhe I nnventl on %ﬁ% and vial

storage syzisrp hefh sensoBbier gtoss 34 metiosic dim dPBsedidiespensing statibh €00,
a . ver

[ d e iis at
tquids, sRb By U B p 1B ispeliespaigh S0P R e Hipeting
and charaﬁtﬂgtzeloﬂ ndebo 60@enitire; o@oﬂo@eﬁlaﬁlg@taﬁloﬁs 0@ fexigt Hnﬁ“s’t%ﬁon 800,
ho xr period,  including prc Irnately L
Commmuﬁs&smﬁlﬁ% phise stabijidy .a%lcla%p@zﬁt %tbtmrbm%@@qi 9uﬂf@rﬁﬂ1%ur
se:-up perlod Further, the disclosed, preferred
enbodi ment i s based upon the use of a 25 nil-, vial to
hol d about 10 iL of t st f ummulation. The
erabodi r nBétailed BBedddption ofdiisel kseeritdon

ifrlustrative purposes onI y, alternative enrbodir_aents
and vi al

AR SRR won B U b Bk S T mor e oa o

- :_fonn.qle}tlo?-l5 aM Hr$ h%thx@ﬁgﬁ;hﬁ H&réjg?rﬁfeﬁ%d gﬁb&ﬁlfnenff@i nzé C%Hgl(dered t? be.the. i

diameter, 7 ten They are racked Iinr

Operatlon ef thwspenpp‘aqr@ 24thedt ppmdquncbm@amappgoﬁnmltaiy g0henr as;tmiﬂon

s Jar, co rack i.s bar coded As
period and G dpt o 0 HrheF Darcr e & Rty B petarcd
embodimedi it bese@nbbmthehet weenshavinoiorlodsildt 1 8EKS of test formulation. The

embodiment disclosed herein is disclosed for illustrative purposes only, alternative embodiments

are envisioned.

Figuré 1 illustrates raék and viai storage ssttem 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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nol ded Cor machined fromnetal. In fact, nmetal racks
can provide a sinpler and fister neans to
WO e/038N a: v~ - 4 WD 20061054963 PCTI US2014108717882004/037735
heat the vi aI s because placing a rack of vials on a
ex than t nfer.r'n lals from a
heat the {1, BecbE it GRK R et PATDHEIE e R ofins B Rats fom
arack to aph@eend lSloaeQﬁi&ds DRtadcd QBOLesEgfke 1s&1%ec%@R$HYa roblo@8KS @t Bmpty
not generated, dimnishing the neect For storage
racks are oy gensrateq, I@@Bﬁ%&@%@ﬁ%%‘ﬁ%ﬁ@s station 200. "These
are used to, supply the rnateriais d needed for a nun

Fignet Gdllmrams &bs&unpibﬂmtsmlomliﬁg ‘Blrecle amplsedntmaédpply the materials
e of the

mat eri.al s..to ensed. . The unmber
needed (BRI EGHE uRE QERE DR ic Seionlt Rathurh 4 puroponsriajhe
number a8l £R.c ¥ thef WiteEd HREMBFIIBRPYEI 0P Blc@fdrREcRY el BEI size and functions
customer, There are many manufacturers of these
as above §?’@?@Q@Y§1}%@L§m§n@r stations (for exanple, Zymark,
CRS, Toth T ek, STRobotICs, etc.,) and custom versions

TiGan alvenabt ameektuStarithes smrai@ Ssmnls lor sthidnsffbhetdagple, Zymark,
t he

ates' and it is intended that
LES: Torg?%‘% SR Ef508E kB Fr opatie Bt hral S ot hwodels work
with the uba{®toli® FW@H«PI'Q@S iahd Yt' i8hfendRRBI R sty%tfélsn cﬁ§cl§§éﬁme§85'v\?fg rack

for dispensin Tl hese racks canads referre
materials gthespae dermabe it welsr pipeitghips wi dven poidsiier @smmffﬁese racks

h h: des
can also b‘é’?l:tleggg ﬁ%gs ngaée%ngyutt tEelgﬁlgle Pts \t;vg notgagﬁtaslrtase}ld?r %?pﬂlte height.
di vij.d def d t At th
TSR Hg o ST e, i R ToGb 008 SBF OB P RIS, iafigidual

lates in a@defhB@ pokBoreNd (8 beplnidM%f 2 HEN ¢ SRt & dRq F.l hed;
) 12; t7lgf TORS, gr ocb%eoi §§ %eededy ) ass, bﬁ&'o? I\/l‘ijgld at the
end of a ry, é‘??g’ optain ﬁ@ﬁlﬁﬁ@fori'aelagoas gobupséds rmdt@@avefsxel&m ,), along with

ol FERG RS T S e
caone cunhocur nt e t 2%00 osn& g re prow ded to hold
LR ‘\?ﬂ‘éreéne(fﬁtsead& Agdspigtron thy ‘iﬁfe ARPICALR- 9 6@mple in one

embodime@l PO®) pd¥aidns & Ped td B8 580 Siall @M 0
©oviall? (| ravfn%qggo gnpt y) ;- Addi ltal o(%al %,%Qﬁﬁg’w %d lnasecond

. embOdlmepF Bt a@mrp@dyﬁ] atithe®O(Miads (leawnmmﬂ mﬁ@ﬁ)@\cﬁdmmaﬂlg, space *

i L G TGS SRR AN Gt

20

n robotic ar nuf acturers and the npost
Figitf B ARVl g Bty %‘F&rﬁ%g%?m“&afa]r@lsa@ﬂé@% &% dingrAgre many

robotic arnél88h@RcRRES &nd Bk £&E Buiappl ér?r?ﬁﬁooxﬂarbuﬁﬁuxrelogr%tsief&{%ﬁgﬂnn g the

provi des the transport connection between al
design phasg ﬁllrle@dsapipixcatmkﬂ“hgrcémdc(aharpamnéﬁsl tzé manshbi@ connection between all
rntlsion movi ng the racked vials between the 25

the stationsog Rig s e Bg: efrﬁuﬁs% kmwpm@cm@ewgwwn the

" stations as tuatgnRRb g eRBoinSEeond ¢ n‘?{t etn% hy> §E|E here the

augnented by a second ar e at-1n
system 1s npakgmanted yaadiengnd ah, Whelsme arm also has the task of loadm g md1v1dual

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-



10

15

.20

25
| dCCk and th@dmk tao bbeﬁtwdumthecuhst@m tchepihedlindiedidg atdovtetibisewith other integral

30

vials into the m xing systens; this requires either a
gri pper tool change, or the design of a dual function
WO?QW(W%SF‘ for both vial and rack h.andlling. PCT/US2004/037735
.>4jy. ~CF -5 WD 2006/ 054364 PC HUS20041037735
%1%[19111 gpﬁle(%ob tt%%nﬁ%?r? 16 gonmde?éd AL vﬁg%d&? H’ﬁ ﬂ%gggmlts s% -up,
into three parts: er a

where mettaﬁtekls aral @ckl @rparsgadedadb@nt thie hgstsmsh&imhbmampir@md supplies are
nple: s 2nd supplies are transported during making

transportigf israg SHAE oheigulsione#EnL ebanvmewbereéf therfad @4 Tor dispersed
matenal rb:am‘gﬁe%%% 260 edTBURE pﬂ%&qgcati%ﬁg?ﬂgéseq;f%uéﬁg Asiig g% ?es

el r ‘rooter location use such an arm en
‘random &cessatbdmmfamdmmg of pyppessed suq)pded bn gledtatmmaﬁmséshesmn In a

the stations around th a preferred
preferred éﬁﬁ)aas%%tﬁe tehetie BIE‘bFfiscth%\ﬁ‘Hthé? rﬁﬁer%. ‘Ffi“f%/y bypbsrgeges.
rack identity by bar codes. &Hrqe4 illustrates
Figyre 4 llaasga@ﬁémlﬂ%dlmea@ma Alali o 40&ntsh 4 skttigpicam be ghtabied from

e L0 VT EABL S ANLEAL 850k W1 gh DB
adapted tcasiapinéd/mml saqmtremadx VTldiaikpdreg uccmmrttfmcmfwdﬂﬂl Sdps/iant on
of each systemis dependant on 10 the

the materia fodts difpepeeds Sdditepihe SO REHAATG HaPplF, Mgt be dispensed from the
container LIPRLES Qﬁﬁ:ﬁﬁbl\é Qis APt nﬁya?ltcohﬁmgftl%ﬂ e Tﬁ%ﬁlﬂr&ﬁ éllg%ondmonmg
chem cal

container I1n teans o0 partl cle si1ze

such as gmwmpg)@ld sienng tén reaged reedepsatnppevdondisicopisng | mgchn easily
ar e t he.

i ng and_.si evi can .be used to
be achiov Gkt &l an B ot SE g ti Rou e Ry P B msmd
and _pre-treatnent of the ovvders wll i ncrease bot
Thgselif dSpenne e 400 gan erhB! ok of IIRIpHET vy vsaﬂsdfrprarpther
dispense sf‘aQJQSnQ AcRECEREcah 30KS e &hRIM \Nl‘[l@lﬂsaterﬁf E &g, b Rt racks of
her 15 di spense st atl ons 1 n racks ano? can eltﬁer be

materials tp el bgdestdwhe hranert mr:ksalpselfmr “@omckmfoeqjs or aclkgdwf! vials,
ei t her

materials to ens on. p u
places theWhOCPI rgay&g@cg?&"’ % 58§ y ’Wﬁ&ﬁ Is&ﬁ)g:ls ol\)/tlalél g(f“ronbfcg@esgurce
hoppers 46412 %hmsreﬁﬁhﬂﬂ% W20 BleSPANSES Y acMig Ble$adl at the

sol i ds obtained fromsolid source hoppers 404 int 0

- delivery/celigetion ppiat. It #lea woREsTACksH nvatanfsls fiobe mepqnawfr@mftbc e .
- -ldehvery/ccﬂ}e%ﬁblggmhp% tgg élsstrﬁ)%‘\tl hg?%ngﬁ] eL ec%oi“ %éoglgaé ggldeﬁ flf’g code

vVes r

1reader40620 del m czyt ollceyiari.point:

r' 1he. di sl ri'britil. poi ntonthed Ui( 'S7i e f ironaal
Fightgk gdﬁm[es\ﬁﬁ en{b%éﬁi@eﬁlt 806quikd, §H§peen§lofé§ |glﬁ‘1§taﬁé‘§r?e§taﬂes dispense

] enbodi nent of SC]UI S, Ssuspensi ons
station 500 délstséddloags blaiss@gp@ea gattlaztorcﬁlarﬁﬁﬂn léﬁur&toatlaboto mga, there are

many mang 3t BE T S0 Kol GoRun rean S P8 Aunnee

platforms. ffﬁése@%l%f%bﬁeﬁm@ ﬁll(ﬁﬂ'uf) t(f §x toc%’ RPI‘SJ; ABun®3d Qn tl%%f‘ﬂ&dta%ege the

|-att of -hs. hest robot syst ens al |l ow op to siIX

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.
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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. In
WO 2ogeaf@r red enbodi nent the tool heard. is fiRGTAES204/G3MR73S

devi ces such as, but not Iinited to: rackiplate

ar er, al nd ca r S nse er
Sorqﬂ' tg‘gla G \ééﬂulre%%f thgh ofi 'Fopog Rasifion p’?%’t $§th6qesdagl§8§$fg
multlfunctﬁ)érﬁ?t & ctx'aﬁ‘g»le QRt \}191%'} l.?u 911 PetAy fufn@ﬁmgﬁﬁﬁ@ ggl' (ﬁﬁﬁﬁ |§1pper

prpette lip ‘and vacuum 30 canul a for di Spensing
Addltlonagy,l indaninheabsdinR@s, B3tdBRAM ondGsizaNd P06 G84%6dquired for

peision ST EO0 M 57135 BT O5LR B P S D e
Ini:itifunet317713.1. For exanlp the vial ;;)I epe‘r)
The gecleis sppumedyth esopatedsleyiges fuchays, bt apbliwdpd [ misyable gel
dispensers’ X891 FcRR2l enM M)@E%dn@ %o@f&m hﬁ&%g WSad IR, Stolaaﬁ‘reQBEded with
Sl Zé or pi p % e reqU| Iread preci si on and
beads; baraodmreadtyr/damapbes[SG&,SOrh]ga] shaker§lemne$rmmmd hedted bloolthSB; heated

d 500 fiL tips are used The deck_j.s.nounted
glass pipel fipg o 1ds SRPA T AUor et bonertsp Rk TGt 518 LG dteck
space to exﬁ‘B‘l’@tﬁh@r Dekces @Tﬁ&%ﬁﬁ’ ﬁ&§1d§9)2be ﬁl@@éﬁ & th@'d%é]g %ﬁb% space to contain

| ocati ons 504; conmm nuting sour ce prol oaded
the racks (Iak¢lf stableed ghat ﬂnaye caxdenmmiad emtb @Ith;?aj dpgieum@ognd sashicolgction chute

520 for piR{REES avd 2t EF; Bl R Ted B0 r RS s e hr WERISthe and

opening veRkpeiheartive ch@sdd. ¥RRGLs2dfiirihg @g&taﬂlow lch deakstatgpaspeisons,
enabl e ot her sources of nomal chaéds to be placed on
are dehvert?(h@ e shakaugi aétsa@@apmneo@{bafiah e Hd ip glsr gsed for mild

I
i S 049 e e, B L1 1 .
agitation c4ai lpnqueevtedpwmmlnaeded neapals Bapleoede meadeoih/detapperne or

s used for identifying a eni.n sselsthat
more heateggjﬁ séé%),pfga mat(mai HF@%{‘XI f@ﬁ‘b?‘??%gjh%ﬁ?il ggl te dlasg pipette tips
514 can beéb?@lgﬁpslon $HSRER 'f&mﬁs enﬁﬁg sxqgil' M%tﬁ%s%@n%[t%lE@lSemi?ﬁﬁss

after dc-capping. Obital shaker 510 i s al so used
balance 516 orusaaifdrccontinximgghs doheras bolivesghiugi on and wi t h car ef ul
sel ection of the shaker, even nore aggressive 15

Becagset @ittho disqébutioa oﬁtﬂutetvle dn tMhedagl ofeededzbom(waeneaimdaasds are
aced. to nelt. uon/V\hlnlc one or _° note heat g

in fixed, poerlw e peadnEotalt bF AetkspareisaRErsblE thf)@r 8pecifically, for .
_example, 1rfjée§l|@ﬁﬂgnktggces the ARk 'u?og r alg}o@ eLdc8 thd R hand 4ide 30 H%ieok and-

eat e spensing snall quantities
visa versa. ﬁfllsﬂ&ﬂlltﬂbb@SSItISEGHXthCBBS®r ciyal tankcte tbd §ed. iAsteusedelfypthe gel,

nf.i ni e dispense b i ghi ng.. -Pecatise of the
pasiciant htﬁ?s\tl%qoeax Fljig < %ﬁpﬂtﬂﬁl@g% H}esm%lfﬁﬁ%éﬂsn‘?%eag 6F1 SGRHKE P OBC
station or s&ﬁ"&%&h febﬁ%%fjall me%QMtl'l Hn;uné%q Whes kitd (gr!mt?ti&r}hét should

head), not.all t he eckspabe |1 s acecssi bl
be dlspensetlo@dcsed Spelci Wheabiying fsarot répunep) e dispense volume can be confirmed .

using a Balq%gffr:: %vg%v&?;q?%(!éche; ertoR édé’lélg}}taaa glr}gmtgod% not apc?vg tthert?pag antyhe

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 1n
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 ul tips are used.
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visa versa. This limts the position and access for
each tool to the bed. Alternatively, the gel, paste

WO 26/0FP¢gh vi scosity Enid di spensing or the nmedWwasreL037735
di spensing can require a separate Station or sub

statio eC|aII en conbi ned with m xing or
FighEe falisirries aerms ¢l hielee™as 50 RipSHBRsEd, Pseeleataton station

600, whldhLoan%%blﬁﬂe)ﬁ' iRG1tbSaROf chEAhEntd THiIN Q2GS PRRSR s \é%laﬁ“g?waste
can be confir; md. wusing a balance. However, sinc
stations vdvegreiwoofep ard ity ons cefrfh!ndwamheg)udmedm wabteoyd due uelppefexfred when
n ense C ed fbpnul atio t he .
uids are bR BRG TRE e B E A e NGt S B HR0F P oo vial
filter and th(gﬁppe‘ﬁ J&iﬁcﬁfbr%ﬂ MaghicsPsps kbl pxbgt?e %@Hﬁs‘ﬁ@née%le&‘lg @Rached to the
dedi cated wash station in which the m xers are
off-deck &preapiad puaipendgivistand anangdleld; fnddispanesaesddt For dpapapsng a common
wash flui rai nage and valves as 30 required (specified during
'he design phase) n1| and 500 g L tips are used.
A 31 06/ 0549 4 FCl / USZO 4é 37735
ﬁlfélfro@eé"‘?FF%&{eﬂHF%?Oﬁ% PRg foqLP AU apk €
embodlm@'ltpﬁ)trﬂé NG icedned rﬁhﬁiff@fcttl%ﬁél ZRY b&@Bred Frﬁ)tré a2 sm\é’%’f ﬁﬂ)eﬁ@{s

be included in alternative errioodir ients.
requlred for periownpnd v descyainphdpenofye. Ilwasnsmosc@thabhsthvﬂmmnd\ﬁm ne

ivs woul SEEBRE ST 1 XPAR, Ao, 50 e BREd L Saplen ans.

separate t6QQk rdpead tkaxd iRene f it @davtth itens such as:
rackrplate nipper; vial, 5 filter and can g upper;

THRideek [sQhodiéd whh a8 licEs, méﬁglb%pllrﬁi }Eﬁsﬂ%ﬁ & WhiP§ are dependent upon
di spense needl e attached to the ff-deck di spensing

the apphcﬁmpsf he\ﬂ@meslr@hmierbaharfe@bdhmamtooths pesenpeledicedd or
eadencnfFREITIGD, SRR RS A AG8L0n BOTE 4001 8B

space; sec@it bkat@pbhm&temss OifR relevEcias ual 608 Hatid1bREtd afadtionPSrt 610;
bef ore, nore than one size of pipette is 10 required

dilution pqrbﬁl]prves(gpglie@ﬁ “Eﬁ‘am&’d@m{ﬁ&;}zi it 1@1p@¢,\gpmgﬁll|ef elegients source 614;
particle smeerﬁle'(tje%'tozgygg &1@9&?%{&; Het&t&lg% t626“n£§%9?%lgl—6e22} LRsh Mt%n Gﬁebead

I ona

collection 63@;cteash: 632 ogsprapity syt 624, and ;samdeanmerdse@y s@stem 638,
‘ .repl.ace those i.n the S nill, -.tip.rack. The deck is - = -

S o
Theremtoae raﬂd&ﬂc@@ut/@@ap% 41592 Mﬁg@foﬂﬂ&mtﬂzﬁﬂgtah@ r@p@rtmg\foésséls that
are dependent upon e application devi ces

rac space

comprises S@@l@ee oﬁ@fé@iradsl@ftbd tigd fos hahelin®06;cohikuied nhiXtir€&biNBe beads.
mlt 608; particle -size:-) |n{ect|on port 61.0;
Liquid vialgjeclispass ep@}rrlﬁs pihgrsouyqes @bRaTIat tiquidhjelet plagas orpthg ﬂe@c)

Slmllarly, ﬁljazprefek'llch bl meént de%\()hgl? Spacé }stp%wgef {TF con?au? %%rr%&s é to

provide space for sorting sample vials into classes (e.g. once pass/fail criteria are applied).

source for gl’?oqﬁ ’)ééo g%)gqg gx%v?c%@pﬁl re{F.cjarr%(‘fi-l ngxgﬁdg?e%{t Pl u;i-)é%tse Spgleirclg %%aﬁe 604

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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particle d te;;:lr 618; vrscoo-ter-y eeteclar_;:; 620;
cap supply 622; smash station 628; bead collection
WO g9/054%sh 632, phorographv system 624, and REF/PSWD4037735
ri eroseopy system 638. 20' The ., ar code
enti f

di fferen{a s%%gxer%{eg élltlﬂpa\?}rgg gg‘ﬁgéslt zﬁfg?ur fog?ml%thgjﬁd%tipg{q aqlblfmx %ést samples.

openi n

Filter clohasi dﬁiitalnb(ﬂfrﬁml fiek lendnfeBute& 198/ uded 15:0MhAYSK - ted.
refened e;rthodirnent, a source for about 20000 caps
P hOtog“?Pé’YﬁV%FW&éﬂ 1s usef fer rﬁwéimn’ﬂewg &e tbdni testtfjitpspéicee- t | p
rack sgﬁce 604 conprises a source of special slotted

QI e Pt d&@lpaneammged lla@ecnorrmonmtedf priok¢suing drmesmsdde; devices,
enabl es, ot her sources

B [ B0L0 08 ok spacs enael e o B Solreds
measureiSkng dla'ltﬂomcs 620, aRicehe Hulh @Q@ﬁcﬁmgdlsg \%g?agfs(gs s'o micro

rovided to contain the racks and to
liters) vofyspessd seinplgs wathl ‘sajiritly solvento flosraostbs d{sperge neatie and pump and
O bital shaker 606

d
source oip(%m%%gshcﬁﬂla%ﬁ %o%%{%‘%ﬁbtlagfz%{l% m xing but is also

es genera
Testj ng 608. np es are pipetted
Fanutrg 7t1ﬁ1éstr6%'s ﬂ%?r@‘)ﬂoﬁénizﬁ?%@fq“ow p\&d@ ligaid adgpiengElhaga ptation(s)
have the @#ilityi t6Infix $ih B&h Helet Act10% Hi
o Di Iluy{| onxport 6%}{ al | oms&d?rlrgﬁeg% p'!ga]‘ci'l'é% %gat 279??4&“63“”0
axis (onefvgftlcgbaqugnp ihgrigoridlotxegr Gateyian tomiorsesten thatj ot up (o six

BBl 2 MBI R TERSH ST 2L MSERS N Sl

vessels airdatioens ultFsbiiic atak Bratley 706 8ndh Haw falont 10% ﬁﬂdﬁf@)ﬁally the vessels in
hich filtration of tank mix test sanples. Filter elenents
which miggeds e mesH PF heded er evpdert wagdumpeadacanteligd did jacket and a

W aph
chl]Ierﬂle%tgxéml*crulatt&glig?’gg? 15;{'6 Ir£n fﬁ% udﬁ a{?i%a&tg{o B0 %(nt?y r]oﬁei:stogzl% d?iameter
with thelrsmrfcmgendscmft v tnexer btm‘it: Hesk pabes fan QURE erch @GR pH or tubes for
dispensind ﬁnﬁ s of roceSS| g or measuri ng devi ces, 11

p ¢1°6 B’eﬁﬁ‘t’“ BECT e adda 2tiguichagidit o s T I2easlisteaping by
amemUOﬁLﬁwﬂgmgﬂggraphy system 624, visconeter neasurenment

el ectronics 620, valve and punp systen1626 fur
v.ol unes..

.Thg &&R@xﬂﬁﬁrﬂ% iﬂg@lj 104 refege§l cggab%grs] tmchfc? uﬁws%bbhtyﬁ%mlx in f; igh. and_ :

‘sanples -wit a, ori

20 '_'low 'shear mosip‘e tisseabiiétg i éetelamde ROUAP nasaslire Sﬂwi?rﬁa PEhE9 &!i@éht%%ﬁeed to

| uid 6:
allow 4 C“f‘iel YL ITscoi e iha Rewdinpeler et v ore a0 16ioth, | | qui d

616 _connected.to its needl e sure. 7.
addi tion- These station(s) 10 have the ability to mx
The HawdrAdikpy Anisnt 2 alevs breaicroed (5o pardaipeeted v8iiktions:, The
auid 2B U sl B L BB B LR SR 0 i

Hamilton, @BVI(B Rjpeddonsind vAlcEl Th@ﬁdnﬂ%@gﬁdﬁs?gﬁﬁ o Q4 qopat %@ infinite, and
ne on an arm between several rows of tipt ?f

those descqh?%em shoyldedhenghy gf- as)praposam tomaesb définodashi st ith nl&n
t

understandl qgat%nlﬂar QO&WB%E%I%%’IHHSO?S cag @E(bvr‘% &Jbgggxgqlpﬁéteﬁg%qtlgaalgy

sse s in
erature-controlled, fluid jacket

1o oGR8 ol fenog THBRER Rt Fachpthe o heachepwiideisvih

one supply tubel S8 b Aot b QefPMBbuRpPA]RGS sQlrcd bSWBMRE SFhis allows the

addition of up to six different liquids chosen by the mixer row position where the target vial is
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with their working ends at the m xer blade. 'T hese
probes can be for nneasuring pH or tubes for d;
WO 9p@ddbe fl uids into the m xture connected t ®ca/Vs200410d7735

addition unit 712 as s determned by aPplic.tion
onogel.~i zer 704 preferred

uirenents. The rm xer
loaded. THEE I e 861e AT aBIa Rl USRS GorGnr and day VoRoHY ariarials
(ﬂO“;mIQQnJ@Q@eHI ear nodes; the aliihty to detethiine sonic
I neasux'e.,o thipir.. attc.h as cur re,t vs- speed.

It @secogd eﬁ]b% %mt dc%fra lgﬁ?@ a&cﬁﬁ&h gﬁ}ﬁg%sl% Xt%ﬁ a)];]st%/r}x ‘?’s%%%(l#dpﬂ gllth two
tubes along githch adiiition pHrdl¢ésrodt2inal prefinspembbdiendnt auediSddetd 1/8°

g be. while m xing. Th-e built from comon
Rt UEWS HE‘HEQS ¢ FIPSRAIW e Pr oA, Botsaribd isHPRTiad o ¢48hi | t on,
mixer/ | &

Hof9UEQ e L SROUPRA0S AR es LB (CNIRRIR oL GRBS ol o
adjustmerehewsteoul chnbdsd irougd forafiseasipg opesadrmal tiqueetf gehdjngehent is
mnneahggeds wi th the understandi ng that other conponent

nbi nati ons can provide the appropriate

(%gnctlon hjty In a first enbodinent of a liquid
BPralanodetk casder R mEmaiex €20 sishas thas ayilsblediean

NICO20094 V@rsm‘?l@ SreSHRRI e fdP cce?@@%hﬁ%ﬁeé rafteﬁg%%rturte Grobes.

punp 714 and source
di f rent i ds..chosen. by t )
Fl%?ldl’.l 4 Jlglgbrvﬁreso 12' llglg ﬁm\/l\ﬁ%eértleon t8h§ 18 é’ifl %@?rg'ritvfese diment. rHe)uble
arm 802 a2Op6d 1@614%4/12\1‘4 frdtd3R6 AL 3rid 302 Haﬁ@?dpmﬂ_m%r@%ﬂ@ésm@ﬁ@dual
o quantitatively di spense noderate and | ow

. abl e
vials to CaQP@%é?ﬁaQPIH‘EP@rqOQF gead(qg/%a@ supPlystation §%éﬁogmp<g'9g leaps &e
present, the§ %%‘x@nﬁ)@p@gﬂd@@arﬁd‘?}n tf'agH hih @Rdibi0 pﬁdcte{% N thd S Slopriate

systemis provid two tubes al ong

mixer locagiontion aAltcmatheIly eh;@odalndﬁ:mut b8 tlee \pslefceire &ds plf@@ﬂin%ﬁimmutor
er which includes the

0 1/ t
902 by e P CUFERT e P umes - ine. HeBlE i eves Bppiriede i each
cappin g/dd&h?fﬁlhg/ Mﬁ@@ﬁr@hcﬁgg/chﬁ%pma%u@% 86 ats'n%?dedf %8 RYRMESD to the
. As descri be can be used
apmopﬂﬁ%ﬁﬁﬁétnent however, it can al so be used_for _
di spensing other normal liquids if pH.adjustnent is’

Syshons. netbedachaddiekibonainh $02, ofif indiedk be@ite et 1anidéd to: transfer area - -

at " avai lable from10

o t 720 such
) f"f de‘“’e%f‘%‘%@@i e %ﬁ’@%ﬁ@gadegﬁ Tapee sRaRafor sewsise ragks8d024
cappmg/de@;i'lbﬁi’ﬁ hﬁ?c&@%a?d’flngg&ig%bgt tﬁlopl_rgbg?glglé Ogggd%?rna%gﬂ’ if flexible

rates flexi station
arm 802 is aisqdefﬂunrmths/d;e -eqppoty, frestt chifet 886; bifemixar smisy@asd codrhininutor
e robot rn1302 del i ver, point

loading r ecgﬁt&c%;@(}] Sreilcllixoqf\;ﬁqﬂ?b%t chqsep is Bex@gﬁtoqpop th¢ dimensions of the

system, spe@ﬁfﬁﬁﬂ@F@Ihé“ra@l@ﬁgra‘éé’gpacﬁ%ﬂgrtﬂé SiakhuRypPly station 804.
. m xing. if. caps are present, t ey are renoved
Flg@lqadf) ﬁlelﬁggt(paggtﬁ‘nrh[ﬁu Br"f@aﬂgh 900 %9@% i g}(]i a g]nelat\ll\}eaén?bcﬂlment In this

embodlment 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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on the . vial before it is placed in comm nutor 902
WO 1996/634e0di bl e arm 802. AFi er processing, fl exillEUSRMF/037735
802 oves the vials to the ., appiny decappi ng/ bar
"reac'irgicap supply statlon 804 as needed and
CthaCtedraé’tdmaﬂsedt‘We%ﬁn §03. Bpfere raalplpgotﬂsﬁ ivialecandeskde-sapped Whether to de-cap
[ 1 n £f i >tslucle,t ut
depends bh T @i glof e vl Pt ety 2R 68 ot G P
capping dnayedadc eowmatiatg fettdf offittad 154.805, st ack' st or age sp>aoe
od enptied racks 8101 capK i npjrr ¢ ,rpp; :g bar code

Figuagil0g/l e s pRMcYtaBi1aY had cBAd poit ala5oRNY0. A}% from torque feed-
racks); if flexible arm802 is used during the

back frona gueclgmymg] gatl@nsag}wsg; pabid tygost clofd pemkeatiat HiG00s (fs) frsasation

di | h of
s R ML ORLIR A REPRLED 201, T L enEDe ol L
system 1&0)2sdveinas ppetddditgabilypnt e frofdredteaitadBnSRAGE oARdob N6 Gic head

00 rnmrrutor‘25 Flgureglllustrates cornmi nutim
1004 is 8§P%Etf|189 obos gaerer ps A abilibe fniav ey dheavinls di Wﬁ@ﬁ@d Meputtd en the

deck are @Emﬁﬁi' ot a%’SIS g#si?@rg Sy }Q@é chmalslgrugl?g agi(gr Bk f I eg%f%f’ﬂ}gor similar

systems, lpercmihsiaylelom]‘ﬁ; htiatddﬁiod&ﬂ&oﬁ@eﬁl 410 priGphdtefot E]teleast 3 racks. Samples
t d f to 32 I

are aeivef Gl Rl Lot v CIArUOMEn T 8h b eop e 1 the heated/cooled

zones andoﬁlBE@ueht‘F)guﬁ@ He@%bldltg’r%g@s@ngstm ){STQI? ﬁ'{%ﬁqeélgte]ly into the

action aus the be ids to'roil and

turbidity %@U@lsngstmmM|svﬁgg€rma‘ whére tlsxyl drd cBﬂagamZadcﬁoemchAfrb;mmes as
s to.def.ined sto

rbidity, B G A oV AL Srea @it ne gt The it t
invert the 2&0@3@5&@%m8ﬁuﬂe%2 Q041034 %amﬁ?gtaﬁla%te@gieﬁﬁf{oﬁ @&gcegudled

arm 802. Before racking, the vial can
The vials %fé treabisEwY chredeiir pleecdieickdato e pepids! r@mk otrlaertefdmm wass’ and

ail rac S 1 f n CV I’llas Cl'ial’]n SIt1 ?E (& i
‘fail’ kg%ggg%ﬁ;g%&l b gllé sglg&[ Ht@ A 3(?’etl é‘l&O\{ BnI}Jﬁ anIW of vials.
re 10 ill ustrates

Fl%ﬁtequ 1ﬁ stba?efs%?rtnlto%etaxof f bio(:#(ﬂt'l"ygtcgﬂy oHcH ergp! e;g\ﬁafotmated ‘

ase S

. -, systems ndetiGpucettorbger fh@@ﬁtloﬁs tB%‘I?lef FroBaskfeoddliri3Gt %if?e}érﬁ'fﬁnes and ‘

25

30

hase stability. and cloud point - station 1000-1s

ZOJ'.:f'.speeds ‘to B? ﬁ)g}chg}ra%qdoﬁactwfg;phdgdlsp@smtatgamﬂoeQque,rSSSpensmns gels and

. ot SAPELE AL AN ARG ybhohs bR e RS SRR o0

S rtesi.an

ﬂex1ble an’prsmhbhr&é)d ﬁrﬂs@@tuﬂﬁfﬁf}tandtdlmﬁﬁacﬁﬂi Mati 201 0000; 1. RERE: dlspensmg
004 is gripper 1006. This lgrlpper has the ability to
pipetting, %nH\PEPItaCEeﬁléamﬂaﬂt@OPfl2%@@@6@1 mde@sor@mbmﬂﬁ@ Caplztmtly aarepace in

s 2L ARSI (bR B P e

additional dpace cade: n'eqaﬁlaf F&ﬂaﬂmﬂr@a\w@hmhﬁ@ht@ 0688 inkA ki’ A&Ment and
rr -at | east 3 racks. les are delivered in

temperaturg gqlqggollﬁg béﬂffeﬁ; 1362 ang 04y r@pgct hdrdawimorald, asint HEris then the
only servicPHE 8l Hu@feﬁ“ﬂ%o&d?@&u?rglag ?hese %uffers 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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zones and subsequently into the turbidity analysis
instrutr[ent systems, or ;3: 3etl7 ate 'y' into the
WO 00/ Bititt y anal ysis instr ument syst ens vmerePFHQ{ﬁ&‘H@”BS
characterized for such properties as turbidity, phase
sedj nentation, creamn g,

) . rat honbgeneous

Gilson ‘?ﬁ%ﬂ?%g’fﬁ% (yappleflpyng dhasegopay e temstidlowi upl ©Ojsirs tools to be
mounted BRI BoMRAIUHLEVERE ded! %gd fﬁg ld@(‘ﬁ@c {Egd &M cpstom equipment

sedi mentation to be stu he vials are teen
IHCIUdmgrﬂhﬁ(ﬁe@mawdthelﬂudnmtep‘ahlroeksl back i nt o the o; 3ginal

rack; or sorter' into 'pass. and rail racks as

Thietoel Imardedn by fitthe vl ieetsisath & lracedfplate F@r 3024nd E/Ngripper;
renoves the racks of vials, Figure | | ustrates

gel dlspexesgﬁ%%ﬁ;pgf lﬁ%etwffq;ré}lgstxfli@ﬁposabmleﬁqte ps §u@ﬁ,0§fpﬁ-'g1%$( dlsposable
tte tiAUBRPBLEH Y
rivete HRTRE ) S T L2R0, SRACE il i PR,
dispense de e.for dispesig 4 @neoisyaghilwdi zed. Each of 'solid
di spensi ng station 400; |iquids, suspensions, LYels

Agdinl soeietiadik €sn Eehairé dre &@@oneﬂ%ﬂpbsﬂld)rﬂhﬂdjﬁ AirsReRyi Ng
and pi pet E737f."a and characterization :station ftQ0 .

embOdlm‘Fl}te%?Ptﬂ GevigeRRELREHIGHCHOM . hbeferes tusht lianpnanide of pipdtte can be

: e

e 904 b A 0 GO AL RSSOt apapg e

tips woulcbbwsede&d@tnmalbuﬁ bmettcmbkfoﬂﬂdlré‘{g?@@é k#implst O4ra@Quire a
100 t n al so be avail able during an

SEPATALE toe‘ﬁﬁéf%%ﬁf%qsed‘éﬂﬁaﬁaﬁﬁ UPHBHF- ver, 25 additional space

%g he required. For exanple, tmo enbodi nents could
The degk che berbPwned wiHA the @Hﬁmf’@t%ﬁﬁ@@%ﬂ@‘d?qseﬂlemufrfb@r gnd position

dependent]ujpgg t%p%@g%n 553&)99'féa\ﬁﬁ)/éépg)ﬁq&%g#fgﬁgb%c&asr sng)ruggeﬁlil{é

hen the only service t
pipette-tipascht dpesel U belmsca/\mwltﬁdhdped voudedK spabd; gurtlcldzed | JI]J ection port

20 s FLBLER, SLLEIANE 1 sRenting, BLOSTLIng, a0 o

shaker121|4nh@dtéoeme@1£(wﬁz1%@9@%&@@}fpeuérng§1sfgatI on is based upon
a gantry or 30 Cartesian Laboratory Robot. gain; there

Ba%&%leggag%r’;g%{lﬂﬁéy&&tapfj&rﬁoﬁ)[i g%ﬁ%?o@?%&% @%penmg vessels that are_ N

-oapped anQg06 10 S4D6AE fGicltboynard &nrhostbaky BWIB&&/eé@ﬂlbbﬁlﬂﬁbnt cap source, .

to si-x tools

v ol S ThETSpReL, BUBLETm LLon R o, B Loole
by welght Uﬂﬁn&jeﬁkd&% gQ@e éna%fe?gm\@f L r&éé%tf%}ﬁ%iq%%% tbg ggaced R the

i ncl udi ng sub-stations wt er 1nter;ral
deck. Simikaggt inhgadeoan ebéoﬂlln’(dnem]wghl spacd isqn‘svxswttla) @staid &ekacks and to
and caﬁlgrlpper gel . di spenser
Il

re-order iy BTl R Skl oF TPl i apGbbsier GinpicHiok pedrgs:
ViscometryPinRLid©Phokt QY 18] A8 R wios B%%ﬁﬁéﬁer&tm(ﬁﬁé&ﬁ 53; étQﬁfferghtss%%Qfsr%tes

needl e attached to the off-dec I spen
Orbital shakeg|wisheatidg padh it éding; capatdlitydi2$4 mhememdtueesf IGermg agitation,

such as unsgalbf'ep s%rsll%ng%ng are erré’t\fa SHzar decapgmg. 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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Again, sonme tools can require nore than One too
position and in a preferred enbodirnent, sonme devices
WO 24PE054Ht i f unctional . As before, nore than oRETEIS2@04/037735
ol pipette can, be 10 required for precision and
accuracg in dlspen3|ng It is envisioned that both 5
lmgumﬁd withpievigey lintliskn gisetchot Addietiitornatdnd paticle size

&7 Ph uitable for nore v us. sanples ca reqU|re
ctector PLPEUMuRUV LB Sosb O it FG000 R IERE Seffbvargand pump
system ma@ Kor defbensi@g?&nﬁ?l@Ol Peo MRS Et‘é{r)V\Votthinésh(ﬁr shRPI QW02 ‘maj ority

ﬁ oci at ed devices, the nunber” and position
solvent’ B%btﬁd}éen 1519@@@, ngqgjée apph rqggntaqjﬁlm delotien port 1236; second particle

microsc 722
o'by@?srtérﬁ 3pp§ rz{ng%%ﬁﬁyoand 5 ofres EB%) r%g{sf %%%@%E%@’nnpeta% fogits needle

te-tipra
1228. V|aI deck space; partlcle sized injection port 1208;

visc.ornetry in ecti:i3: sort(s) 1210; drain: wash

Irsma;tdnﬂ) dirhént, the k31, pagk st HERY §6§t
Ker 1214 hé 58!, pad o kF AES S REd Bé’géﬁ@ér e mElighics

d1spensmrg|( &% Elgmte,S‘)s:axlmne saaﬁratgd”exmgatat@pn daphcw heiemppg fs not required,
Is t hat

the d1speﬂsr%%ldn§e H%ggﬁrtn? d slljnggl r%al{; A?@G @g e&fe)grgxl‘tsﬂ ?é AR apgymixing

do not allstghage of ad)ndlapem&@f tec8ntActBdG edlfof@Mhti G thesglﬁs dilfing must be

rovi des a source for about 2000 caps. anc
“”ﬂu“eiiﬁé‘ﬁsmﬁééj f0| eoiifirrng' he t 'spense. ...
wei ght. Liquid vial deck space enabl es ot her sources

of normal hqutds t Precesw@escriptiogeck. Similarly,
in a preferred enbocdi nent, enough space is _provided

k d |
Tﬁeoau?&ﬁ]att@d Ehi,e eys%é:m 35 d%rs]%%(? Xy pem %wbbpllltl TRARY ?g}st%rlgfggr?ce for a

cl asses. ar e
mlnlmumldﬂl}‘E&l@h Io(ﬁ,rbupemt ik 28810, oMt SLOITRE 1tYs in'i‘t%izb@Qn@ﬂaﬁé@%tﬂr?gigvam
{OM/for nmeasurenment of viscosity at different shear
Compone‘}t%l rgy magialypegpsuglabigsarels awﬁ fiﬁkﬁeatthfn@t an @honao’tgvm 104 1n

any gwen@@o?alkl’)'ereg%seHs allﬁ‘m é@ﬂ) a)ﬁ%% s b g{ ofggaéamelers such as, but

tation, Suc SuUsp enS| on

not hrmtequ @L pvrgbgd)fabmebndﬂs; amu a’mg_qu@ftbybﬁlea(ﬁh@k@fon&ztlénﬁﬂg time,
X|ng such as di ssol ution.

camminut i iing GoF ool FdicerioBh SbmaEwesion @0ondvids ospensions, gels

.. and, meltaﬁ@ﬂdlgﬁaﬁhé’ﬁau&%d@hbﬂﬁ‘alQﬁ'lﬁlél?%fs &N 2@' %flé%%é%ﬁﬁ{ - ?TL e ?:f ﬁg

20

25

pf-aced ut'poa/wi' RAi n" heat'e

' characterizpfien ﬁtatl@rr 6@0 sdifleibloerm sasion 860 hercapitd@enisinifing beateeks 102.. .

prel ogadcd and 30 heated for

and smg]egmﬁ’sef (}4 i?é%%g aﬁgﬂlﬁ?(f fog &rapsieihat v e salons in one embodiment,

spenS|

can handlenph3RzR2- Hede, tNMQ/inRQ084L 254964 3
of f deck i s nounted 1vvlth 3eV|c§%2§9%%ﬁ%gg§H8.KziﬁSI&y“men
being trangfgresdhstveen:stabevefdnqsamntd til@nsiizk lddteasbe [chkaaap afdhe tool head
I second vi sconeter el ectronics 1224;
and .taken bt Ilggl'ﬂ{gl l\(?g;t’a?ﬂa PUPees8P&ten) 1226 for di spensing
- r of micro liter; volumes of sanples with'
The actugﬁ}/v&ligre%/of t?le syslem 1s described i in this section with ther}rlrglp 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.
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solvent' flush to the dispense needle; trash
receptacle 1234; dilution port 1236; second particle 5
WO i06/Pp8elopy system 1238, and punp and sour ce KIT/GEAGHATT735
wash fluid connected to its needle :1228. In this
enbodi nent, the gel, paste and high viscosity fluid
di spensing or the ntltables dispensing (See Figure 5)
can require separate m xing station 12:30. Wien m xi ng
Examyde 11 Bxprrireent fot peemirspensietestal giBeution oW ateng¢siL) emulsion .
fOrmumi::‘]ging balance 1206. However, as order o raddition and
%ing; do riot allow the tip of any dispenser to

cont act Epe m xed fornul ati on, the di spensing nust be
condUdf 8BRS (RIS eRR@HTeTS i to PF@&?S%CI%S@FPBF%P@H, Wifgin a certain
s pH rangea%x‘f’cgﬁ%r%%gg%gg\;e: 1%@1%}‘1?6%1?23& l%reglﬁigfffg%ﬁdadhgh\frég%t%tﬁgssful formulations
are then ﬁmﬁlet feptied &ut theiy, chendenl laay/oabibkigica! adtwitynThée sthpeihvalvdd in this
aded th r levant 15 conponents (raw rnateriais, ¢
experime %MQ¥? vials and racks) in the set up phase.
HFUCh vial 104 iii . any given rack 102 represents a
1hn|qﬁ@dé§$€ﬁﬁﬂéﬁ@3ﬁﬁ1has its own set oy palaneters
such ds, but not |mate to, nrnuber bt ccinpotl nts, t
2be anddaetanstingydientséadie Gdr npr rtent, nixing tuna, can
-mnution tanne, etc. Thetool heads on solid dspensing
9 3btatﬁdd“¢&®h1mqwhds, suspen5tor3.:, gels acid
mel t abl es di spctist station 500, norrnnl liquids dia
4usi nylix bednd shegpdbdt 3IWsecamds 20 character, at(nn stab |
600 and tlexib e arnl station 800 are capabl e of hanc

5)l hagHbatite fhaeks fd0D) minuddcht 60 AQl e vial s 1004. However,
ann 302, used fbr transfer between stations in one

6ernopg¢g@§1{§mm4gann5hgﬁgle only racks 102. 1-Tenc. e,
the vials 104 are al ways Kk; ouped toge her in rack; 102

73W Rei N84 fansferred bet ween stations. a Once on a
)sta??%h, Jﬂ f 5% can be plcked Sip by the tool head
ocat i ons for processi ng.

d
i an f%gkﬁg d%rS&n§E£ {ﬁ@ﬂsmxnggﬁﬁpg descnbed in
thls ecti.on MA h hel twc. - les: i
expé‘}ﬁ {1Op 5 © 'aﬁl ’%W‘St‘g’sslt‘?rﬁ%s%l’ ion in Water
. (Sl - enulsion- fornulat ion; . “and. 2. %experi-ment for
A0}y epﬁi?’ieﬁ]@e olFrl seEBles ey p8enaly o awhrrieh ofre (S0

~errulsion foi nu taticn. .in the .first exanpl.e,. the.
Tty quiceen| Sampim therf mposEntponskiasant aventeties on beeparticular

expﬂnnmﬁ%ﬂ&%&ﬂ%&ﬂp%%%@ﬂ&%edecx%%éuﬂh§gﬁﬁ s involved in

ari ng stem or a perlrrents

D&37Ux2vi ., 1 | WD 20061054964 [PCTt US20041037735
omponent ype Quantity (mL or g)
Additive 1 Low viscosity liquid _ O.§

Cadditve2 | High viscosity liquid | | 0.6

Additive 3 Solid 0.6

Active ingredient Low viscosity liquid 7.6
Water Low viscosity liquid 1

20
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Exanple |I. Experinent for preparing and testing
Solution in Water (SL) enrnislea formulation The
WO Bpg/edbive of this experiment is to p epare P@VERPI4/037735
forma ation, within a certain 5 pH range, containing
one active ingredient and three different additives.
Bejgee dscxperimenipnaaandnsin, tesystannlerge¢ser sef-uppbascfamprising of

hem cal and/or biological activity. The steps
B follo»&lﬁg feggd inthis exper| mant are as follows: 1) Add
lve in red| nts in the

additiv n the Vla
Vi aIi de'@ff(sAw it 4t hieﬁ \?’1% sorseny el 000w shear
for 30 seconds 5). Heat tli _mxture for 10 m nutes at
2)60 t §dsq\ﬂr’§u‘8?blbﬁlptqqns%’é%¥esﬁ‘ﬁi‘°2 20fi nutes 7) Conduct
phase analysis 1 > 1 Store the clear sari ples for 24
> 3)hourkoaheprroneris opepREBrigE stafpRer 24 hotn_s, conduct
phase anal ysis on stored sanples 10) Store. the -
4)cl eafsasiapeonsesalfles totapptdprete satmwhysi s, aril react
atlzars hi'thecurrent eXainlile., the cortloil ntlrn;
Tler anties semmipqar@deﬁm&rfbf the @arret axperipaittis @pfedénteX REFigIRNE in the
su to be ?s t hose described in the Table '
form of a B«'é]ﬂ&%}sow ém agram_and 1s further elaborated heremn. . _ _ _ _ _ _ . ____._

--------- Con orient Type Quantity (ml or g) - - -
Figure 13 Ulustrates the steps involved in the_set-up phase of the system .before -

v h
) expenmer@?tg(%:r% g%ﬁtdfg}’no ?fgﬁgﬁ]rgé abg d%st %§01@10§Og%§t8r @Lie{nuiséo%
formulatiam@he danmus dt@lﬂlll\/\f(ﬂ‘ﬁﬁ]ﬁht@)(edutlﬁg le@ch/b16ck 3 the ﬂmtcﬁigTMWre

iscesi;v. liquid [t |, -=------mmnme e
described below in detall w% note tLat tlns description is for illustration purposes only, various

embodiments will necessitate various steps in various orders as will be readily seen by the
experienced practitioner.

15 Start system initialization step 1302, 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 1s loading 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 - ' i

In loadmg consumables step 1306 al} consumables suoh as but not liniifing 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

25  meltables dispensing station 500. In a preferred embodiment loading occurs at rack or dispensing

locations 504.
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. Solution inaWdieri(§b) tmmuiaiohdHtedirions kiepuints]ves iis parstionsachddek,of the -

DC.:33082,; - 14 WD 2{4}6/ 4% PC 11US200411137735
Before the experinentation can begin, the .system
WO 2pderigdes a set-up phase conprising of the HGIUSMMG7735
steps: 1) Load racks and vials in the rack and vi al
storage syste; 1041 2-) Load consunables in
Inelgad @aﬁﬁl‘/ééwe,t%api 1642 2biithvedyvol bsants lishpisaesitydiquad, can be

. ' ' y f [} t )
T T N T I —

ropri at _ ( _
station SQChendciumeente lexqdrin BBOLS igsl digpnesesdrd in Figure 13 in
ti.- fora of a wor=k-flow diagram and is further

Indbab eddtied thed, elep.1314,3WERIvE Inret bisk habRe it BRPSILPSt solid
involved in the set-up phase of the system before

dispensinéﬁﬁﬁéipm@ﬁ_t Hi$ oadedan obegf polidoroupredpapemd0dnud tasbe pigeed either
directly og%H& 'd%ngjtﬁgr&v&%tiaotne 0 (eogl_iﬁll ﬁaecg;llé)ghg Eﬁl@s%‘rg%k%%*ogggg S-é-'?teeﬂ,]?éw. From

aril ous nvo

consumalflt0stodiga gyaem a0e, racle sEx &&ﬁﬂnﬁ?'l@}ﬂbérmﬂﬁ%aﬁi then WepRREEUp by
that this desc i I'Tustration purposes

: tionis For il I .
robotic argp$(2 aﬂﬂaﬁrﬁrée@rtecgqrrwd&@ﬂﬁ@ Aelsd Gispanshigsesiontdfe vanous
steps in. various ord rs as will be readily seen by
Inﬂwgfwgt)@r ptepddhe ediignaboatierbme Hiquid 5liPeasing, pysitiéng, characterization

. hod tiali ' t 02,,is the first step of
Smno“GOPﬂP%Pg?%?gbk@ﬂF&ﬁgfgéﬁ?H@Véﬁpépgmpgygpgﬁhgs swi t ched
d imary s m check i s Conducted by 'he . )

A Cb e ARSI T

are pickedStERomIhsuRELstABe R dbHSdy SdubER e m a2 Lag Iﬁ%nsfgiggd on rail
and. vi al al04 are | oaded in racK and vial s'to age:

304 to liqugstsepneagiopns gels, meltabled dig@insn stationShirabicestas tiepenkRQ6
- 1S Ui " e ch as but not linmting t5piliette
mpdhng’?%g%ﬁgg%gbgggg8§6ﬁﬁ consunmal il es storage system 200.

F in:aﬂéglglgsglat%ﬁ llé‘l;/tleaéllgzgtgqrngcgl S éts%ttefe)ﬁaég,ga%@r glgté%gﬂ@gn[s are loaded and

blek pehifened, (Eharast BrtsAlibanshatigk 899, In a
ronsuma ng gfaerred enb%rdsi rrentr,gcfyhe atI:t i1ve ?{lhélr ed% ents are-

. ) l.ve and ..
RS NI B O R Pyl G e

In-a; ref:-

i_llus:t,_rja‘t‘io'n,CﬂJJ'u?;@l%E§ bR, varl R @Hbgﬁ‘i%iél%wilpﬁéc@%ﬁté@%\ého&ssstéps in-various. c.>rder.s

as will be readily seen by the experienced practitioner.

At start of experiment step 1402, rack 102 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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W _} 20061054964 PMJS2004, 037735 1In load additive
two, step 1312, additive two being high viscosity
WO 10Dgefd4eh4 can se di spensed by novabl e ael di sF&dséy2804432735
on |liquids, suspensions, gels and rneltabl es dispense
station 5110 and hence are | oaded in one of ge
from pipegfe dipasie prace 508, aspirptpsohifl rdd af ¢ddyieve hinsiedispenegs 11 8uie appropriate
vial 104 1§gackt1 O\ﬁegfégsot%ﬁlpa%l tﬂ%blaoisl?sl e{b%VG lrcé tgﬂ nglTeSc‘?g% %@t’%%l%g?? ngpOSC of
the pipetts@gr ce hoppers 404 and can be placed either directly
on sol ed di spensing station 400 or in rack 102 in
InGdQREYRRE LS, SdO1488 LRl iPleModstiilh a IR MSC%SWBﬁ'l?&lspensed

) storage system 200, rack 102 cont ai ni ng hopper
grawmetrg:gﬁyt’}%moob]@eag|tmnggrswpalﬂ@4 framb 56 r@kéﬁﬁ]t(g@@ssabﬁdance 51 6, which is

then mltlajl &y Sl{\)cp {a%eo\galgabé g?mglil %ébyltg %&étlr ttwgreen%hc? g)é)zé cf tﬁen picks up

movable gl qmpéhsdf S@Ewtﬂﬁmﬁmu@m‘&/& k0@, brizipattastevibZeid 4 didfnses the
sta[ xon 600 through a bottle(s) connected to val ve and

additive tyjp pdisgiselerir528 0. & uptildhe balpnccreaisiaredbd eslt Steagalis meyable gel

dispenser g?ﬁ‘ﬁarﬁp@q gqgca%#ﬁ Iln@?ra#s%rs Q/?al l}i)h '%é glrréléé(efﬂgg g\?ﬁee% aé{)tgg dispense -

tasks of thﬁomﬁtdspsmpms&ﬁﬁ @Iﬂj ntfﬂtablleﬁ érspefcheamtlbﬁISDO a3 ntpdeted, rack 102
suspensj on naeltables di spense

S,
i all ltsswalé.k% 185 (AN SAFEF 1B Ff 1%&. PR, havglsputsenpns, gels and

meltables ARBERELBRLARDHON station 600, | ~ Finally, in system
initialization conplete step 1320. after al

i SATBIER 820 6L SRS ERISUTT, LR, LRGBS

liquids, sudgknkilohtidetsatnelsm ¢! hblefsldmp!emheagnﬁ)miﬁ)ﬂ Hylurexdpenhal@entfefred to the
SL) fbrm

reparin nd testing p (i ution .in Water
rack 102 eQirgppigh OF s Yapos viah %éog %%1%83% d@%&%é‘?% Feodp e,
vial 104 lskﬂrgtotgl\é%f Lotlﬁ?codfe kQdbr £PQF 95‘900@5 GafRneRhbad, RelOWoh Phass
As fb e we note that tins,deserrption 1s fog;

balance 40243_}/ tht lagil deacpn milpl,mgpgegg oliyn 40®d?romu]$e barcode, the control
C I CI.L its.wl ncr SS|tathar
software oSG Sl P At § M A B H D] R o be

dispensed BXAEN 1 (AN GLtheRuASHH dxh@PRY ho;ﬁier at)@&&ntﬁ?ﬁun%)éﬁﬁftivmﬁ%e s ﬁ@ked up

.1402, rack-102 -cont-ai-ni.ng as .many as;:-but.- not lir s

by.the tooljhepd andi0 g OBidxitive thuee isade ivvial 104 qomassdapiiek 482: uwhen all .
“solid dlspepylnggagks?’ gr% c%pn%lété(? rac elrdielg tr%r?sfer:ra}gc{< to rac%c ﬁﬁt Wt }P ?ntngn td

dispensing station 400,

In add active ingredient step 1410, arm 302 picks up rack 102 from the exit point on solid
dispensing station 400 and transfers it to rack 102 entry point on normal liquids dispensing 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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suspensi ons, gels, neitables dispense station 500.
From here, it is noved tna rack or dispensing 25
WO 200¢eiP@ns 504 by the tool head on |iquids; PCT/US2004/037735
suspensions, gels and nel tabl es di spense station 500.
In add additive one, step 1404, the tool head pi,a s
valve ang guip sysiqr 626 Ragks Hiids fign mavaR 4 Tack 103 exisou @8 rormal liguids

K ggﬁ; scanning and puts it
dlSpenSlEgck f%ﬂgégéﬂggémg% ;gﬁgﬁapﬁggs%arcode the,, control
t he in_this case
A R S RARL Lo AR ERRRRITR o BB B3P
dlspensmgjarrrdQﬂpetl@%gg ehil @ﬂﬁcteh%oﬁ Q@tioM 608l tdotack 3 0UBni@y point 808 next to
ﬂembb gosable pi pette cc:2330ezv: 16 WO 2006! 05. 4964

02sblspbloany8e? mpremagh P&k Femithyelati réﬁa&teragqspace for
emptied AR igh A@S] i :Ehik%a 6@%3 f}ek Ar&‘gé}f& %L ?ggﬁl%%g ré:m? R&S featlon

appropri ate
804 for 1dnidsatainoand théreplacaisdn mﬁdef/ﬁtﬁkhbgﬁmlzblﬂ gta€ioh 204 bo nﬂkérﬂﬁﬁlﬁ)gemzer

% $& ipette.tip. In add additive two, step 14086,
station 70} Koyl iiee BNy 7:92ml<g\ﬁs QYEBLP Y Yipl§fi0d placsd on six parallel
leCl‘/hOfHO%QﬁQﬁcr%gatl%ng 6y 'xﬁ&v%% R/eﬁﬂiﬁiydoﬂﬁ‘ﬁll tn%glaﬁs head \éilgq aé\il\,heai[hg rt]hen

vial 1.04 fromi'ts rack to mass Dbal ance
starts melBg att lhershiarifor 20 sweddandhanahemwengtiinte id ebmpheiten et fayallel

he cont t ool., head t hem
mixeropdGaes G EpERLe B9 CE AT AEF ST Phgiove o the
ultrasonidbdtRg86 td sc@WEhad Ald th8fmandioths ﬁﬁE@ﬁ%&hﬂ)S @%t Lh&8. The vials

two in discreet shots of 0.1 g until the bal ance
are moveg da¢ksfrangnigeghqmoganiaeh aintierski®d toroacdll0d igdic radk sipegs epace for

d f I back
emptied rgﬁgSfbagﬁi%SOi Sthénoél%%én'? 0 ‘2‘3( an@po%éts ;/Ialgkslg? tﬁg

ensi bl es di spense station
s U e g Bradl Fa%ierwﬁaé?wmmcﬁ PESitapR! pgerivie
arm statidnS800re &l ehmpednto bl ek 1100 FBe@Xi & 1RPI Nl000 b} G hiiSutes.
suspensi ons, gels and rneltables dispense station

In\rh@ﬁrst ;5}11 'steﬁqq 184t '1 ¥ ?m lm:se ackSlo8Rs }%aglg traﬁﬁ@ffcd"%% 218102 entry

_ pi cked up from rack exit point I'iquid
pOHﬁ308§@§vedbh¢mS$ng&ﬂ%I%ﬁmbhnhnablH@vdasmbﬂﬁéﬁ&haﬂmnﬂoﬂ&&adc

. 'storage Splgg,‘?ﬁ)? é%%rég sgf)ag@iif)% écgfl %y S, 41%?15& gééﬁlgqnﬁé barcode .l

. readlng st@t‘i’dﬁ 804Vf8r Id%ﬁﬁﬁcdﬁoﬁraﬁd tthénciﬂ&;cd Vit ¥n1k§r!§(;m$ e Etﬁtlon 700 for pH
p’

| rCQde reader 406 for I'7 ar COd SCanALn.g and

- adJustmeDéu Me@rfbwnng@szer Fa# ahafehzsondt byHiebd coinettedth pid nedtimeier 720

wnien e PBSRPLAR B ALLEN, 1900 Fram L 5oy e popt .

valves 7183®Sx€acﬂhdﬁé tdtyRidthagR, which 1)C -ds "to 'Lie dispensed
invial 1.0 In the current exanple, hopper 404

In ﬁﬁf‘t/ﬁl 313 dﬁ' 942'5:1 Whte Ve %ﬁ I8kl GEEH H]% QY ran%{' %ftorglgéture in

head an tivechrce Is at elnv

.vial 104 lsamxeﬁl ellisigh L'heak ﬁzr twoélrﬁ)ﬂilte\d\bg theahixer/hoﬂnbgelﬁusﬂenSAﬂérkmxmg, the

ask eted, rack : f. ansfr reed to i
mlxer/horrg)cgﬁmigﬁ 7@}( MoV 6/ieﬁfcqul ug glﬁ tgey 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.
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di spensing station 400. In add active ingredient step
1410, arm 302 picks up rack lilt fromthe exit point
woO moe/éabdsd di spensing station 400 and transf ency/us2064m37735
rack 102 entry point o n normal liglliids dispensing
and 25 pipetting, and characterization station 600.
I Dhai@@ﬂhlyk‘l@ attp pUZK @B R aeksfirsQack 10NR0QNHEY102 exit point by
flexibl lﬁﬂbg@ dd transfers it to rack 102 buffer zone.
exible togage 102gntry poigt oggihipseestinliveindicéand rointsthgied 1000. Tool
head Rt X064
100406 frsgdr%&)? éékgcl:l |tb/‘ljehlﬁlng'!r)rgI fent Zf’\ég}’é?ﬁ%ﬁ r?eiggﬁ’ntg]é Ségto bgreode
reader 1QA5§)| f¢e1deam1fﬁicapuman¢$ YshemsGi26n turbidaddnalpdie insgti@pntlbA, for phase
analysis. after adding active ingredient, the needle on tool
head is rinsed in 30 wash station 628 and then ' 1
of water is dispensed fromthe water reservoir

Irb%ﬁﬁ%‘é‘f‘atww%epdd@éatbszt}?JYSIS 1epultsyme 20 0l 2 @506 SPEDNﬁre and the
mixture 1 140 rie 1 i t a_%26 :
ture iFEREGHEAREL el Qo 200 oBH TRiBY B DR e et

en nove rac
“Foamy”di"‘Beipbasel emnd pi petting, and characterization station
600. .In mx vial step 1414, ann 302 transfers rack

Iflﬁ)@lnﬁ)lft@ﬁe)ih vEX 104 RA{0AideAn DA B rahdpdkinflS in Qje%ﬁs%ﬂeggatzs it is
.pipetting, and characterizati on station
flagged a? a’i’? feciegs adgreddp mckdod, westved Br rgedtedsdriles, ap topl head 1004.

This rack%‘bfi2 wh f)fl'léd & rﬁ!)vcrdnto§9«§<f AL Vgsrfrp:{o"fl%z)y tg&ﬁlegfi g%tiwpéﬁ k gﬁa%y arm

he’ rack stérage space
302 and tramﬁme&babhxp thyratk exd bilabstarage 8@2%mtiaken to bare ode
reading station 804 for identification and then
Tl”p!; Bﬁﬁgl; thés ystenx &7 gl Rgen B zak eﬁéc@ﬁxﬁéﬁ'ﬂilmls%nmdered to be
f roworrragr:.nizer station 700. Parallel mxing
inished l%fhﬁtslydﬁ%l 70 noves over up to six vials 104 placed on
six parallel mxea!hornogenize; stat airs 704, noves
Hapegver.cathe wld@vmmt\mﬂtl%lx aicsti fieceas ‘Wrwisahsn 04, thanduthent 1008,
f
in storage sheé 1§&§r 1% f[glgﬁe({] pgssg ﬁ%lngtsngoevaeé t‘}(%:ﬁgﬁgi’- Frgf(;:e?\rf]gdsfor paessed’
samples, uyabmare/amamxgqmsz@&k SsOBLIIRASI1IEQ4s rﬁm&%d\(@fa*ck%h ¥it pHRt by tool
head Lthe are out of vials 104, nove
ca 1004UP1€ b amt 384 andhramyéereed bgel {onasheu 'anblstwagc eyseerh 00 ina - -

o space reselt\}éﬁ ‘Bﬂs:%d’sga?ﬁ IQQandos%a,r%g rf(%gi4 }{Oélﬂsis ixgph Thg{l?%ﬂ§ st7@i4$(b after

~fove f.r om r:ni-Xer

20 24 hours ammozj;ﬁa(suup md:ielazammamgafg@sssm%mﬂ@ragaﬁmm %Ekrﬁﬁkual

''''' Sﬁ &ack 102 i's noved to rack 702 exit point
StOTage Sy ‘Eﬁtw ¢ trélfséﬁ‘ds ﬂ’&l’BtO ragk 10Bgprt pansharsse aelmhtmndBrbwud point
tati 100"06“?5 "R
saion 100056k 30 4oL koD SLRSE PR R 0B s 1006,

takes it to Hamodl:@eadeﬂ_l@]l%Eﬂenﬁﬁcadjnlﬂﬁﬁ tidnfpusd @pn lﬁ’r@ﬁhty%ﬁﬁl‘%ls hidstrument
utes, rash: 102 is again: trans:; rred to'ray. k

1008 forplﬁ?@'fa%ﬁ‘iz poi nt 808 next to flexible aria 802.
‘Fl exi bl.e ana-802 noves rack :102 Flomthere to d, ¢
In spepmd determination step 1432, the analy51s 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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storage space for enptied rack 810. Vial 104 is pt |
up C; Ilvtirotk arm 802, taken to: barcode.. 20

WO weathssag station 804 for identification and PCREiS2§4087735
obi on rlrxur'iisoui genizer s:a ion 70011r PI-1

samples, %djtgdc'lt nt? E@(gf ggﬂﬁﬁgél{: g?‘{glpfi Zl?rra}cgzg S ﬁ];ltféré%stwg{]né Ry tool
head 1 ooae]aam&@ b&amPid2 i tfﬂréfe%e bladk Ml 18l ra]eQ‘EnéWal%Rﬂﬁéerlyg'tem 100.

the addition of acid/bas.- via two valves 718 t

Tﬁﬁ%ﬁg he %&Emﬁ@ LAY géﬁﬂ Y%S 'tt{;éhegap ithefhi 580 ccln%%?eiﬁgw&)q)e

the p xture i esired ran
ﬁnwhedlnﬂhteuﬂﬁmun 25 .vial 104 is mxed at high shear for
two nminutes by the m xer/honogenizer 704. After
Hnmexerug“thet hexturdtix efal hORgea(#RESs TOAnBRMEntY 8% thERkir¥ment 1008,
they are out of the vials 104, nove to
in Storagﬁﬁt?ﬁ é‘é,%ﬁailtds peacH ay Opesesl gand maxek@ raﬁﬁl% sescriddar frassed”
n e |
samples, Bi' &%‘? hté%)dafrdé)gkﬂiggactkol O?hgh%lé ?:1}(18 L tlSo %Ag@ed I Iorgck i?f'?m?pomt by tool
head 1004erm¢kedd1prbgnkm8]m ahyt tiahefeirbdl Badkito rﬁik&ndﬂﬁﬁ st@tie HE&ni H00 in a
npvedg%o ra k 102 exit point by the flexible arm
Spacs res"s'&% VBB asa{np e gnYESOrhiT fUBLEoaPErt US20041037735)
I.n phase analysis step .1422, arm 302 transfers rack
Thigbripgsihf 5 yekn tomdenoint k@B nthe syperimentaliie ingms@eRdtio be
finished if 8&Ksy1@4 entry point on phase stability and cloud
pol n tatlon 1000. Tool. head 1004 or, this station

i e 104 fromrack. 102 per. 6,

R Mo b b A e SRR Sdiceprate (SO
ennuﬁonamﬂnﬁhﬁﬂnputs it on turbidity analysis instrunent 1008
for phase 5 analysis. In determination step 1424, the

Thard|asivsof @%@xb@nrﬁéxﬂ 1@5@%%5&@ aMseR8iof Qgﬁ(‘,’@ﬁrgteae%g.lléigr?

m xture is classified 0 categories such

formulahqnl, wilhaga gagtain artagls pgrz elmtr‘lbutio'ﬁumtj |Vd§bp$1ty ﬂéogﬂy:bntammg one active
104

moredlent.a ¥esB ?f?egent% &Jix?/eésngucceé } Porfnﬁl"ﬁt 8?%%55“6%1 g,le‘tzﬁr tfgg%for their

ent |
chemical alnti/drSnold@ci laag@ed Tas steb@ﬁrﬁ/‘é‘l\%@ in NS JRYRGt bR 536 Kows:
102, reserved for r jected sanples, by tool head 1004.

-1)Th|gd@@gang%mtm@eﬁ]flIIed Is noved to rack 102 exit
poi nt.:by. t ool . head. 1004, picked up by arm 302 and

;52 transhiep ck and vial storage system
g )100 Thi gﬁ%mgéﬁ&nﬁgn?3§?éﬁ]to end point 1438, the

exp rup i's considered to be finished in the
) sys r;;ﬁlrtg'é‘;nl‘]thlovvever if the mxture in vial 104 is

|deEt|f|ed as ”% %8arent" by the instrument 1008,

ommuinute mlxture minutes
5) Measure pamcle size distribution
6) If sample is within the desired particle size range, then measure viscosity. Else,'

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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in storage step 1428, it is flagged as "passed", and
nmoved to rack 1 02, reserved For "passed" sanples, ¥
WO 0)54#dad 1004. This rack 102, when filled, RE/HR0MP37735
to rack 102 exit point by tool head 1004, picked up
arm 302 and transferred back to rack and via
1@%&%@@@;@% the qompepent prepertagsA0d GUAREIS a8 1Rmpd Eskas those

dﬁcnbmgﬂqpé@§ﬂ@%gk§} F,-erl fo 24 ho=urs. In phase analysis
step 1430, . after 0. 24 hours, germ 302 picks up rack

102 coptainin passed sa | es agai fror and
vi jal g%glgg%%systen1100 iﬁﬂgtransfe @u ?SQK

102 entr ol nt on phase stability and clo poi nt
stjati on %B@@l Tool| he %”iﬁﬁ%ygﬂnéhl< statlgﬁ pi cks lp
vifal 10 rack 1 I 1006, tpkes it|to
barcodeﬂfggdg} 1010 ?%%hW&ﬁm lllq'gé)catlon and then puts
i t] onatide Blediity anal ysis khgtrument | 1008 f,or phase
analysis. 25 In sgcond determ nation step 1432, the
aﬂalysis“h&sults ar e agadiosanayz ed | by the4$oftmaLe
and—the—mxture—+s c!ass:f.cd Ht-o—cat-egor+es—sueh—as,

but not limted to "Transparent™ "Turbid", "Foamny",

"Two- phase” etc. As before, in second in rejection

Besbeptakdddthel prlaﬂihﬂerm xe lé[l@)rﬁefﬂed/fo@btlé- Otdn$ uR@rgoes the initialization

identified as "Transparent”, then it is flagged as
and set-up phgpe g s deamadbefby b eedier axknnle2, reserved. f or

rejected DC 23308N] - 19 WEB 2066/ 054964

Flmeu 15 illgouds O mwahagammfebq experitreol fon@achatif4nd testing-

Suspension Ecincerbtlra%‘% FSD@) etr%lgflon Oégalllz!ﬂe?%ﬂh%v%ln%\ég dsE?tB(s) ng)/% \iiiaiq]]ig é)zecutmg

each blockadtkht ﬂomﬁgﬁéfrﬁﬁe bagkbtObélbe ihackiland Athal wShOAQ8 this
system 100. This brings the systemto end point 1438,

description Weforeslbléifa%mlapoaea Anlys varensicaeodanerss bél nddepsilighredirions steps
xt.ur nvial 104 is
In various B r§yss\}v§me r%amr/\&\é tﬂlg %)%plggénr{yﬁ racu% umant 1008,

enti1fied as ansp ren
stora e ste d as "passed"
R B L T 2 BpeLuBTg o, i
empty vialt moJ; idydalekd arhD362 drdCikant Bsedwb @it ki ioh |Gy pbit 'EH\hadlds
to rack. ‘102 -exit point by too] head 1004 pi cked

o, SUSp eﬁsionﬁygea% m@@bleﬁﬁeﬁpﬁmﬁﬁéﬁt@ﬂ ﬁ@a Bragkhwre if okoeddovickior: dISpensmg
. locatlons 5611 %qgeeto%y géa%rgn]ﬁ)qg: (Jtis sus ac ° gﬂes e(i f or q-lﬁ]? aSs%?tiaH%ré 500,

l'es "an tore %S

t t t 38, . the e ntal run
E a@ﬂﬁ&?é@?@?@m ENL %ﬁqsﬂﬁﬁ ﬁ? hickha? ygxﬁgﬁ et dUFgkes it o
barcode red@¢paEda ?Bé}t 5080for PABRE dcAhiARAnd §tts '1%C§H§%ﬁqb9 MBased on the

Concentrate (SC) emrul sion formul ations
barcede, the control software determines the component, in this case additive one, to be

dispensed in vial 104. For the current experlment the tool head pleS up a disposable 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 nitialized and the tare weight determined by the control software. The tool head then picks
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The objective of this experinent is to prepare a
suspensi on concentrate en;ul sion 15 forrnul ation,
WO 2006t05#984a certain particle size distributi onP&mdIS2004/037735
vi scosity range, containing one active ingredient and
two different additives. Successful firnulations are
up movabﬂmhdlﬁpﬂrtsbre‘imtoestasdng additi ¥reivo, behgnit extr vasld/0drand dispenses the

siv LR SEL YL o T 205 L8, Wy i v e

dispenser ¥b1 bdck% its lﬁ)c%@r%’dd Rarlstdr@vizl B0 ackX?rdchd 02 When%ﬂ tBé dispense
add ;eater in the vial 4) Conm nute m xture for

tasks of hqmdmswenagnsmasunetaeénstdisepr@se§ta2@népetatq WI?ISW%I)&C]F {02 with
all vials 1@@' nﬁraﬂ%fgrgud gn r\a@t&g 0% Ih>%81t gcﬁ onelgqxﬂt?sréjglés%leﬁmﬁﬁsz gelrs %P@ Fhe tables

dispense sftiohfsoganpl e is within the desired viscosity range,
then the sanple is stored for further analysis. Else,

In LA SREM Fedisnt!sQIpeIB08 draclt!] 2 AGSAel Sip-Afn YIOKAWQG:Q5AXGS
" BCT] []182 if0§7s7 Inatchl S experi rrgnt t he CO|I‘)1( "

liquids, suspmﬁltonp reeppent] |ne@tah}¢d dqgem@ statien 549 by ag8 Af2dnd & aﬁ%ﬁ”ﬁ?ﬂ to rack
102 entry Eﬁgﬁ?q stogg rplerkl)sgrgg étzrlltl ! hzﬁ) bhlespgl%ln%\%cg\g%ﬂxtg%f gﬁi' ﬁr’onmher?e vial

104 1s ﬁrsb’t‘aﬁ&@t%'ﬂa)’coldb eaider 40d0for Betdbdd Séemﬂngivdmcplheh ipfdced snlnyass balance
gair: |.o Active ingredient Solid pf Water Low

402 by toq} bost n sllideflispenging stoti @AW &ram &hq b%@@h@eéﬁﬁgol jofpware
determmese {he soltnlki1 E Qa[ggtag der i3 r%hfeﬁt %Mﬁéheﬂ‘t@bé gﬁg&%@@% Lﬁ?ld 04. In the

| Za 1 on hase, as was describ
current ex&rhpleﬁl&’ripleﬁ&&ﬁooanmhlag aHn\g:ungedﬁnt islplushed apéy thh B)Oﬂ Ihgwd and 40¢

ram of the experinmen dt
of active 1@5@%@%? B cEdRERIOPALE v %&‘? Sk %Alf%ﬁlgf?%tng ?%‘Fs
completedT%%k\f@f 'isot%s&h%ﬁsto tRYQhy edit b@m@&@%ﬂd NiGenBay rste@ioﬂﬁlﬂﬂ

he flow di agram are descri bed below in detail. W
f
to FiPh et Sed 1510, un0Zpick Sl Ao SDZ M LOpeRL P Rolfd igperpine

station 4000@eEsSislaad @ toack d03 estrgpsint on normal liquids dispensing and pipetting,
and characterization station 600. The tool head picks up the rack from entry pomt and transfers it

to rack 102 buffer zone. Here 4.0 mL of water is added volumetncally in v1al 104 by the needle

~40n tool head from the actlve 1ngred1ent reserv01r ccmnected tothe vaIVe and pump system 626

After addmg water the needle on tool head is tinséd-in wash station 628 antd rack-102 is then

moved to rack 102 exit point on normal liquids dispensing and pipetting, and characterization

station 600.

In comminution step 1512, beads are first added in vial 104 using a solids canula on the
liquids, suspensions, gels, meltables dispense 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 s
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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_ " into new PR dn aliffprsnt tegls k0Z7inghe ek buffoi space Ahe  beirgadlelsf ew wal 104 -
P d t

contamm%fﬁ%@ﬁ%ségglgﬁ r%g% ?ta tﬁlgg%r??% éeer ca Ie% %%%%%rsfft(? "hb rhgtmadfvm

25

30

1 0invarious orders as will he readily seen by the
experienced x t clitioner. At start of experinment step
WO 8Q@549¢4ack 102 contai ning as many as, but n@CT/VII4EI7735
to, six vials 104 IS picked up by arm 302 and
transferred to rack .10.2 entiy po;frt on |liquids,
rack is t}mm&p@xn:ﬁlto nck Ideleit pi’di’m oh &ighies, sdbsaneiong @sksant anelbke dlpense

3n"1 1 it is Zrfoved to.rack ortl[spensing
station 5} bieoie eod 3 trpEer ey Hend) 20 rﬁqkqlﬂo 2ggiry point 808 next o
I
flexible HUPREN TN e 288552 Al iR %@k%z @(Lﬁ]g‘? tczr‘ag%él%lggg F§)ty

I'n add additive one, step e too
racks 81 Valal 104is piaked nadly TeRhle irak@i2, tdket ¢o cdpaingaibeapping/barcode
fjer barcode sc g and puts it

d d 50
a0 e s0n e rcode sconing andpue
readmg/é‘a%fsh?ﬁ&%ta‘i’iﬁh 8047] \Dﬁe?n &Bﬁng QP @0‘43 P onel é&ﬂolairﬁerﬁro Cap lﬁ dispensed

I ve one, spensed in vial 104
from the@ap senply @)cbleqid namltq motk of vl 101b1adthp|tm&$leacp Vdal 104 is capped by

ating SRR RL P VB ST LB By SSRGSl o0
defined sBRPSRRIIN08 20,V 1R)1det 946 bt sorfirdflatidR 2atide06 BPPHeBRMGm 802.

then noves above trash collection chute 520 to di spose
The lid ofcopmanutisiéation 300gs ciopedzand vaa dolders Q0pere then retatgg in planetary

in i ViS¢

moton 00081 ALNE S HBCBE B8Rl SEER L LGP gnec o

position %&hnd%l fom piakdd JOR flexiviassn Bat ant eall@redVWicE o rdcg 102 in
then initialized and the tare weight determ ned by the

the rack {girer Hace ramred RS 10oBIcknidae v Eiehicigved by flexible arm 802
to rack 1({2?—%{ d 808 fro héﬁpltgg 99{?526'0#&:% §/ ;ﬁg 308]&))% %?rzrfp%mt on

Li vabl e’ gel di spenser ntaining additive
normal lipmidngspértsingy pipeiing| clhfbtecanetich Spense@d fbhlsaadaeiﬂbtralvmal 104 is

moved o agediap g o roioR i bikisd s\btesg ot Qpersise and

tting, 20 chagkictifa iotissfhﬁmboom aBghvbaanst efScapl Al vid0th4
plpemg|n fack f 2l ﬁhén al thgndlspeHSe tasuﬁ C, ? QQ%Kppedby

the barcodl¢ whigr¢bsppes(fspampsi éwstoog]@ag andgreial 464 @godteslpe s @e-capped. The

ca is sy B PR PRP G 4% Bl RS Lo Sk P gl pipetes

ﬁom the p&p&ﬁd;@pﬂﬁdcﬁ RacedUSo@Pehe sﬁlﬁ]iéhé‘lhfl &S viafll @ﬁﬁﬁ‘s‘;ﬁraﬁé@idcﬁﬁ]spensed o
500.--tn ‘add acti ve:-ingredientstep’ 1508, "rack. 102

104 and rzﬁikl 1i0d cdi SpaNsisagt tstted faok arf’eﬁﬁ&l Jt@ﬁgagﬁ&ﬁnswmgs@g:hwsoz or
ingredient. Fromthere, vial 10 104 is first taken to

fmnm“0“63?86@%1ﬁ%&5@?0%66“pr bar code scanning and then
pl aced on grass bal ance 402 by tool head on solid
In Qa@pl@rﬁszqwstsbaﬂmromeamang Ftlep)ﬁﬁtlh éorbacasumﬂ@thetmalcd@mte ol
e sal 'hi s

aisevuiicf b Bee SR B p ot P ab St Fote S RBe Briweer

0.5 and 1.0 ML of suspension from vial 104 and i injects 1t 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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10

15

current exam ie, hopper 404 containing; active
ingredient is picked up by the tool head and 4.01 g
WO 2066/@dve | ngredient is added in appropri at @CFER00¥OA7735
When all solid dispensing. tasks are 15 conpl et ed,
tack 102 is transferred to rack 102 exit point on
compared By {hg sgftepenuithtestesirddamoilsond haseau the sewparstoaptheSaaiples are

] fdaa(r“,f pégz; qup rack 102 fromexit 1: of nt on
st i dlosp[%% ng station 400 and transfers it to

Inrr%%‘é 0% o TS 18 B eatiel PHEE oive SuiP i ges St Rom vial
104 is out ©0the Besadd Rk Sthel tHe! T8 rrh @ kot hQHthMITIXMQQbIB&sﬁ&ﬁas ‘failed” and
trans,ters it to rack 102 buffer zone. Here, 4.0 nL
is not tesigfl fyygearlt fan bedermdfovied fm prstthdraadhy 102, resvivatl far04aibyd” thenulation
I d=ca he a. ngr,e
ond transRERE el oy b Rpree S e BT YRR e Bl abRuRTAES,
dlnﬂe er the deontool headlsrlnsedln

T%&ﬂ“%st g‘? PO c“&‘rﬂ?‘?t 1 9 CYRETYHAAL T gDt igened ¢k e

finished id @2 ®¥tefn. poi Nt on nor nal I i qui ds di spensi ng and
pi petting, and characterization station 600. In

If%r}’ﬂ&i Matiing i - dnovial .
Usi ng paﬁls?%t Ss%s&lgtéﬁg ﬁf@ﬂtﬁe Q%wngp lfeﬁfﬂf' V%ﬁ?@gﬂs Whinth Fe desired
range, theg m@@mubhsn Hgtéhtsvmlr“ﬂé)ﬂtlabllamﬁmﬂ sppassed’stat 1t:()ﬂiscqsity 1s measured

v Ry SRS S 5 RIS Trom erl el o1
sheer visc6§18) A64s8FenZat 0 1512t @bl RO iekd ﬂ?gpfbgge ﬁ%m }g%ﬂetlt:’é)hgtrack

on |liquids, suspensions, gels and nneltab spen
space 60453sat1pishbEPOen §.5 el WHENE dfsuipsnsimoiied tiel Iweindanjects fit in the

4. Th h
viscomerr}BRRAA ) 82 AraRaPHiber TP E M nishionl "B sengied in

two differatt a/ﬁScomeféB@etaﬁ@ﬂs reatesfith@e keasire@entgyasthplele, Ofschaass; injection
30 fromthe conrninuti ng bead source 506 and di spenses

pori(s) 61% prachol dpakmescometaridgieriornsaf aiF anomativHly wixbed BOHoleaned2?2
WD 2006/ 0549(4 PC 1717 5 2 0 0110 3 7 73 5 rack is

In yigeasitieoleaninatioragkp 194, éhi megsuiedtvignsitibguiedsmpared with the
st at ‘'on 500

e R e R T N

. as passed’lQZn&tl,’ltHey apailiksifBaGs nexteat:o” flexible axrn 802.

20

25

‘FI exi-bl'e: arm'802 t hen-'noves rack 102 to the rack

In \ﬁ&&)@ﬂﬁ %{] &Pek Sich 9526 Wgﬁlbles Ici P&%Lﬁﬁe@ 10«4 I@d” a0%o0d tgstgcll ﬁh’ﬁgr and - ‘

eXible arm8 aken to ca ping Jeca
can be trang n@@ﬁea@th@eamkd@ﬂcaperwcrpmry fgtedt foomuB0n$ OT]ns rack 1s moved to
I i op._and. capping. I n the cappi ng(decal api n,
gl Storag%%yfpe ib(f‘é'}]er}‘gléﬁfWHﬁé’g‘ES J;(ﬁ'ppl y station 804, when

cg’gﬁé vial 104 in one _enbodinment, a rap is di spensed
Thig R S Kl BPinind3fehe xR tahou 1§ considrat ta ba

ﬁmshedmmégy mtool head. Vial 104 is capped by rotating it
aroan |ts ‘central vertical axis and then-placed in

I O TG0 0t OF s T Ter P06 g Al e Folas the

pOSI
formulatiorSis @idve b9 Ak 1BY] da@X RIcR 182 Me&D4ed 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.

-4 -
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10 "1 fie lid on comm nution station 900 is closcd and
vial holders 906 are then rotated i:t planetary
WO 2986/08p64f or 60 minutes. At the end of the comGTAUR20GKN37735
time, vial holder 906 stops at defined stop position
Tgogj.an vial 104, is picked ap by flexible ai n S02
R TH8, Sevﬁegut()@aérpom 153 khapeiimentehainyia chnsidaseditpere
ﬁnwhedxntﬁégﬁn&ﬁf enptied rack 810. Rack 102, when filled, is
noved by flexible arm802 to rack 102 exit point 808,
r ansf er 2 X 102
Agﬁf’ r lwglg 2pP érgtus %,;A H%Fﬁse?le"fr tﬁlﬁcﬁfP%gpl&Vglgo ta% é)egxs gcscgbed in detail

for purpop:r, petllustgiong hai agdegdtd IBihaOMch 8EthiliOid G of At ﬂﬂ?ﬁ&e and
moval . Vial 104 is noved to barcode nearer;

"a“anonsc%?ﬁ’oléﬁrrpa%ec‘éﬁfﬁé? buthpshkitlesbin theert withedrderhrtingdiindthe scope of the
inventiondi an .act e
fon g R 18052 5P BAESLL! B pr PR {BRRNOF LEIKER bR R aflowing

claims. 104 is ranped by the bar-ode readerlrapperldera mpr
602 foul head and vial 104 is rotated to he dc-capped,
be cap is disposed of in trash 632 and vial 104 is
roared to back to rack 102. Using spcx;ial pipettes 20
rznmthe pipette:-tip:i'ark space 604, a-tb the
suspension .n vial 102. is aspirated and di spersed
into new vial 104 in a different rack 102 in the rack
buf fer space. The bareode. of new vial 104 Co
nt ai ni ng' the suspension is read at the barcode r
aderican} rldecal):)er- 602 The original vial 104 and
rack 102 can then be sent to the rack and vial storage
system 100 using, arm 302 or renmain on the station
for characterization. 25 In particle size distribution
measuring step 1514, for neasuring the particle size
di stribution, the tool head picks up a pipette Enron
pi pette-tip rack space 604, aspirates between 0.5 and
1-0 nmt. of suspensi.x fromvial 104 and injects it in
the particle-size detector injection port 610. 'Phis
pritt allows dilution c?f the sanple. |>efcn e,
reasuring. In determ nation step 1516, the injected
sanpl: is analyzed in the off-deck mounted 30
particle analyzer 618 and the particle size
distribution profile is generated. This profile is
then <C.es:la3+ks.oi -. 23 W) 2006/9151964
PCT/ US2004103 7 7 35 conpared by the software with
the desired profile and based on the conparison; the
sanples are classified as "failed" or"passed'. In
rejection step 1518, if the ineasnred particle size
di stribution of the sanple fiorn vial 104 is out of
the desired range, then the forrmulation in that via
104 is classified as "failed" and 5 is not tested
further. 1t can be transferred in another ratk 102,
reserved for "failed" fornmulation and transferred to
rack: and vial storage system 100 when it is filled
,Wwth vials 104.
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This brings the systemto end point 1530, the

experinmental run is considered to be finished in the

system |If the neasured particle size distribution of

the sanple fromvial 104 is within the desired 10
wHAaNgeLARED she fornulation in that vial 104 is

classified as "passed” and its viscosity is neasured

at both high-shear and | ow shear. In high shear

Vi S& @ity bbdi 8fskM RABALingt ep 1520 and in low sheer

vi scosity neasurenent step 1522 the tool head picks up

a pipette frompipette-tip rack space 604, asplrates

ReiRRENVIEL sBradB SysibmOtc#ik thein SpISRIRN 6f @kks bRdMdIs;vi al 104

and injects it in the visconaetry injection port(s)

2kénsurhiBeshiotye SYARAT stding nlaRYibIghear nmeasurenents are

conducted it 15 two different visconeter detectors

@20st, s&fohe End thied Isg@syr enent is conpl ete, visconetry

injection pot- (s) 612 and off deck visconeter

deire edboticarm2tr tahderding Qithtialcfbdh waiddisdndatmne ediésn@d.lodation, or for

viscosity determ nation step 1524, the neasured

iassfasng sadsacks o caiddire tbewonho tshiésecaeidbdadah; val ues. |

the. neasurenents are within the desired range, then

wlespaainprHieging pechetagtsrsdafipreathtion ogwlid gis,;sgsél@g's_tatibﬂ fon dispensing active

they:are-classified as "failed": '"20 In w scosi y

is@isnisowatertoe plditle@ said sialslteygeld b dgwikiied whereit fad figstitobotic arm

at re not tested .further and can be transferred to

anepfaiemateripdkirondsaid qopweablegisigrage syftem fogdtd dispengin.aifetimg or

This rack is noved to vial storage system 100 when

Fharpcsgizgiiop Rialqrer & sp40lidiispensig 8 t he systemto end

poi nt 1530, the experinmental run is considered to he

Rin¥ias erchopReiies{pEpRier mxang ot hphegepigingsaidoraation g yigld a mixture;

104 is classified as "passed", then in storage step

F5hase SRl SR fonRed Ao lEsIhY e "B’ff“rfh e tool head to

This rack

d f
th?nal}%z% rd?f ﬁ%frp\é{g“onf gggﬁﬁ(?@a“agg S F a’i‘gz exit point by
th head ked 302 tr f d
sagﬂ?al?o e pegrare Sl Bodevam 1000 h & Space:

g%&%ggfhgﬂmm(%%§ed sanples and stored fir further

=>ska,.r 24 WD 2006/ 054% PCT/ US20
0410 3 7 73 5 Thi's brings the systemto end point
1530 the gxgﬁ% nentg run i s considered to be

Fi nPEHad A VERETESSYS Al t hough t he apparatus and
process of the present |nvent|on has been described in
f or %& gg { Hlon i s under st ood
t haﬁal dlfé’ﬁnsﬂlétpé? neor ehpragief” 8‘? i’H’gt pur pose, and
said mixing or homogenizing station, or
said phase stability station; and
wherein said second location is

said rack and vial storage system,

said dispensing, pipetting or characterization station,
-26-



variations can be made therein by those skilled in the
art without departing fromthe scope of the
i nvention. The apparatus and operation of the present
invention is defined by the followwng clainms. _ 23
\ VHATG thiineht@iddER | S: 1. A nodul ar robotic system
conprising: a rack and vial storage systemstoring
therein a plurality of racks and vials; a consunables
St Ofa@iBase ¥EbiaMsaliof g Materials; a first, second and
:turd location; a first robotic armfor transferring
said vials fromsaid first [ocation to said second
a b@&debHa rotdlic 481, whirbia RSl BENHI0 JecdAd BbbiRGKS trhdsR s8i@irdlk or said vials
first location to said second | ocation; a dispensing,
frorR bRE HRNGbAAC afl &Y's@id t18¥di 18t br0pHoS tadd MOl FobS@ dyStem where said third location
di spensing station for dispensing active ingredients,
is water or additives to said vials to yield a
formul ati on, wherein said first robotic arm transfers
materials fromsaid consumabl es storage systemto said
di sqeIepgg or @edapditd APaode RRBiLG S dupsly bddbnSt at i on or
to said solid dispensing staion: a m xing or
honqagieidkzhd gast @ de @tdnQr M Xi ng or honogeni zi ng said
formulation to yield a m xture; a phase stability
St afaidfkpERing P3N @a¥SleSzaQbn fdod, M Xture. ;
optionaFIy a liquids, suspensions, gels or ntltables
St alaidQRxAR &r IRk QAR YatiBn,CapPi Ng and decappi ng, _
bar - code feadi ng or cap-Supply station: wherein said

firékghggg&&ggshﬁm§aid rack and vial storage system
sai d dispensing, pirpetting or characterization

st a,1dQBnd diSRhshMXhNG or honogeni zing station, or said
phase s%alig#t stat%bn; and wherein said second

! °Cs%¥dih‘521{1idé §“S§?‘%%P{’ %&Koﬁ{?&taﬁ%@tat%of age system said

di spensi ng, ng or c aracterization station,
2.Tﬁezlgod91'1%|r gob(r)rt}cxslysq %} éﬁi}n pﬁﬁggr comprising:

a comminution station for grinding solid particles, wherein said solid particles are active

ingredients or additives and wherein said flexible second robotic arm transfers said racks from said first

robotic arm to said comminution station.

3. The modular robotic system of claim 1, wherein said racks each holds up to six said vials, wherein said

racks are each bar coded and wherein said vials are each bar coded;

wherein said materials are selected from the group consisting of said vials, pipette tips, said active

ingredients and said additives; and

wherein said dispensing, pipetting or characterization station further comprises:
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sai d phase stability station; and a flexible second
robotic aria, wherein said flexible second robotic arm
transfers said rack or said vials fromsaid first
robotic armto said third | ocation upon said nodul ar
I 0DDhste sTYiSh, WReHETR 8RY B fuipediolwag@idn@n is said
cappi ng or decapping or bar code reading or cap supply
station said rack and vial storage system said
di SPRBISIeNY whirkiR8ill t0dDheRd isCHRH a6th 81 1b#BdHe @Bm $818%ddFom the
sai d ; ni xing or honogeni zing station, said phase
stability station, said solid dispensing station or

groSPéfGtehnk B3AkiSkng of HSP BP0 Pifiie glifiles vl iRkl ARl @Sppet 3k 8per,
"“The nodul ar robotic systemof claim1, furt%er
conprising: a conm nution station for grinding solid

pipR@rlah&di§RnseWB&ILi N said solid particles are active
ingredients or additives and wherein said flexible
second robotic armtransfers said racks fromsaid

4. A inb&liar rdvBROYktEMbMPdsthgsal d commi nution station. 3. The
nmodul ar robotic systemof claim1. wherein said racks
each holds up to six said vials, wherein said racks

a raBit £hdS%¢ E]ZOIQQJ s_y&&g %ﬁ@tﬂer\@iﬁ%%ﬁhﬂhﬁﬁ'rgky érﬁlvﬁls?r e each bar
coded; wherein said materials are selected fromthe
group consisting of said vials, pipette tips, said

a cASIWBRs stbRQ SHLE ISR SA; d addi tives; and wherein
sal d di spensing, pipetting or characterization station
further conprises: -27 a waste station, wherein fluid

a fiflBYecB& AHIRAG LSast e; and a tool head, wherein said
tool head is fittéd with at |east one item sel ected
fromthe group of itens consisting of rack gripper,

a fifdd I%B(ﬁlcgfnll RP ﬁ[msfe\‘njir%I said é/la Rfom sal(di ﬂrgt%cat?cgli th %?J %&C&r‘rlggolfftiaorn’ or for

gripper, pipettor and di spense nee

tranEﬁQQl% fid S¥RifRm gﬁﬁrﬁfsi 19dten toasafdas_%&n@ﬁ&at}()ingl storage
system storing therein a plurality of racks and vials;

a cnsurnabl es storage systemstoring materials; a
a digﬂeflﬁﬁg, pi%@cﬁ'ﬁ)g](q RSB staRGAb §&bensing active ingredients, water or

additives to said vials;

a solid dispensing station for dispensing solids by weight into said vials, wherein said solids are

active ingredients or additives;
a liquids, suspensions, gels or meltables station for dispensing viscous fluids, gels,

pastes, or meltables, wherein said high viscous fluids, said gels, pastes and meltables are active

ingredients or additives;
wherein said combination of said active ingredients, water, and additives from said

dispensing, pipetting or characterization station, said solid dispensing station, or said liquids,

suspensions, gels or meltables station yields a formulation;
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a first robotic armfor transferring said vials from
said first location to said second |ocation, or for
transferring said racks fromsaid first |ocation to
sai d second | ocation; a dispensing, pipetting or

a mBva A GbRbdediding Oatichtfatmieng boHonbp&RaiSsaldJorailativeto yield a mixture;
ingredients, water or additives to said vials; a

andsol i d di spensing station for dispensing solids by
wei ght into said vials, wherein said solids are
active ingredients or additives; a liquids,

a plaiskSyidilizy OMion f@hsse amal ¥R ot @l wixtusd; at i on for di spensing
viscous fluids, gels, pastes, or neltables, wherein
said high viscous fluids, said gels, pastes and

a fleEahbak aah ettt linttiding A dedblle 6tbsd @botRAh thaMeisisferdbd @icRs
sai d conbi nation of said active ingredients, water,

frorakedd fddhiobatié @sn for @i thiad Meatidh sSgp@RSid Agdulpd rpigtit sy3gmo) ind
characterization station, said solid di spensing
station, or said liquids, suspensions, gels or

a cdifhitnation eati@i fat drivdiny b@idgartialed;or mul ati on; -28 a m xi ng
or honobgeni zi ng station for m xing or honogeni zi ng
said fornmulation to yield a m xture; and a phase

whatinkiid fikylogtiatson for phase analysis of said m xture;
a flexible robotic armstation, including a flexible
second robotic armthat transfers said racks f omm
sai Widfrhdksibd viel@irags spfem;t 0 said third | ocation upon
sai d nodul ar robotic system and a comm nution station
for mnding solid particles; wherein said first
| ocsatd diperdsthy, Hdtthglonetsradiafzaib@dtatwhOr age system said
di spensing, pipetting or characterization station;
said m xi ng or honogeni zing station; said phase
st adaid rhikiyig 5t nio@éhizingSs@itidn;sol i d di spensing station;
said liquids, suspensions, gels or neltables station;
or said conmnution station; wherein said second
| ocald phmsels@bili§atados;ack and vial storage system

said solid dispensing station;

said liquids, suspensions, gels or meltables station; or

said comminution station;

wherein said second location is:

said rack and vial storage system;

said dispensing, pipetting or characterization station;

said mixing or homogenizing station;

said phase stability station;
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sai d di spensing, pipetting or characterization

station; said mxing or honobgeni zing station; said

phase stability station; -29 said solid dispensing

station; said |iquids, suspensions, gels, or neltables

st atdidsvlid dBPdneing bigadnpl € arm station; or said

comm nution station; and wherein said third | ocation

is: said rack and via[] storage system said

di speiisjuldg, sufpeRednt,ig8l, @ meBAWM: 3GH&F | zat i on station,

said rimng station; said phase stability station;

said solid dispensing station; said |iquids,

SUSRANEIxMSarmQligh; oOr nel tabies station; or said

coinininution station. 5. The nodul ar robotic system

of caim4, wherein said racks each holds up to six

sai ghiddodhSnutidh ht®nNargal d racks are each bar coded and,

wherein said vials are each bar coded; wherein said

materials are selected fromthe group consisting of
whé&ah Gai¥ ihdl Bocatnpette tips, said active iii eeierits

and said additives; and wherein said di spensing,

pi petting, or characteinzation station further

CONMREd 188&Snd vidl ¥@8deQysid@dt i on, wherein fluid may be

punped to waste; -110 a tool head, wherein said too

[lead is fitted with at | east one item selected from

t NesaQf BBnsir@f pipdiEFFor CRRRleRLdiBIstfon, Fack gripper, plate

gripper, vial gripper, fitter gripper, cap gripper,

pi pettor and di spense needl e; and a deck; wherein

sai gidgchekgudgpunted with at | east one device sel ected

from Cae group of devices consisting of: bar code

reader, decapper, cap source, orbital shaker, tank at

said phase stability station;
said solid dispensing station;
said liquids, suspensions, gels, or meltables station; or

said comminution station.

5. The modular robotic system of claim 4,

wherein said racks each holds up to six said vials, wherein said racks are each bar coded and,
wherein said vials are each bar coded;

wherein said materials are selected from the group consisting of said vials, pipette tips, said

active ingredients and said additives; and

wherein said dispensing, pipetting, or charactenzation station further comprises:

a waste station, wherein fluid may be pumped to waste;
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testing unit, injection port, dilution port,

filtration device, particle size detector,

viscotnetcry waste station, bead collector,

phot ogr aphy system trash collection chute, and

par 4 ool lead, Whertia Said pyl 15y isefited Gvith Thieasn@d itedlselécddaGtanCthe group

systemof claim4, wherein each said rack includes an
of iteche norisfsymngrd: rhckrgrippalaplatt fridped, glalrgeigpleriltes gripphed ¢ap $tipper, pipettor

robotic arm ?. The nodul ar robotic system of claimb5,
andwhrperee needlaiadd| i qui ds, suspensions, gels or neltables

station further conprises: a second tool head, wherein

said second tool head is fitted with at |east one item

sel edrigdvhereorsaid leckgs moymntaif wiiht at hegst oonieivist sehegted fromatek

gripper, plate gripper, vial gripper, gel dispenser
grogpr ¢fgpares comistingrdfppesode prageat decappanap vawesuorbita shaker; tagylix

a second deck; wherein said second deck is nounted
testygg upit, anjectiempart, difwion perf, diliragierd dayicedafticlomize Hesectayr visgometery

devi ces consisting of: novabl e gel dispenser.
wastovatioh Pedthepllsderdrhoingrapky syblam, skl eolleptivaglyte, apbragisiser |

~orbital shaker, heated bl ock, mass bal ance and trash
MICESFIPEEYSIHh chute. 8. The nodul ar robotic system of

claim7, thither conprising: a second di spensing,

Tgipettinq@pr characterization station, wherein said
6. Toepoidardpopensiergl claivi bet t i ng or characteri zati on

station further comprises a third deck and a third
whergip pach gaidyrackyfnsfodesran ideatiging e epdeigbat isfeadcpyisaid first fobefic arm.

wth at | east one itemselected fromthe group of

itenms consisting of rack gripper, plate gripper, via
7. T8¢ mofilar rokgls sygieQy b Aaidt S-gr i pper, cap gripper, pipettor

and di spense needle; and ;herein said third deck is
whegelf SECEIEAUS PRSI a8 T obmelabley plationdetheetostrisFom t he

group -31 of t'ft.tlt)Q i fn.,C SFi 3lo of. bar CtAo

rea c3, ca ¢ del ~api}c3, Caps 'wn-cc, inlan C

| 5 userPof apbhend isin Bidapog | e Aied iy Jeas one fem

di spenser, orWal shaker citld Ivated black . #, T ho,
selepid HOR A SB O Ko ORI Pl regkgripper gplate gRpRie iakgBiPpgs, gcl

di I sing.: agé tlt if4 | Eherein Sﬁid I's nmounted Wth at

iSERIOT EXRG A RRST inciierand Cup gidia; g }t a.. of LIZ 4
i~f.S cnl, sk uig of second particle size detectt3i.

a se?%n@slgg%é}letreén éaé(g%% .r dlggci 15%1%\%%«;}! \%Ehgaz egsq ogé Ee%{g:g selerc):ltetdffrom the

group of devices consisting of: movable gel dispensor, comminuting bead source, bar code

reader, decapper, orbital shaker, heated block, mass balance and trash collection chute.

8. The modular robotic system of claim 7, further comprising:

a second dispensing, pipetting or characterization station, wherein said second dispensing,
pipetting or characterization station further comprises a third deck and a third tool head, wherein
said third tool head is fitted with at least one item selected from the group of items consisting of
rack gripper, plate gripper, vial gripper, gel dispensor gripper, cap gripper, pipettor and dispense

needle; and wherein said third deck is mounted with at least one device selected from the group
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of devices consisting of. bar code reader, capper, decapper, caps source, balance, injection port,

drain waste station, gel dispenser, orbital shaker and heated block.

9. The modular robotic system of claim 8, further comprising:
an off deck, wherein said off deck- is mounted with at least one device selected from the list of
devices consisting of second particle size detector, flush system, second viscometer and second

particle microscopy system.
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