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4. rruas16unagudnuruurov{1ut

ii:ruacu6unq6u6'nusuuronrs d'rsiohJd
q.t o-ruasulrdorurorhjrioun'i1 5 am: fitirrnruflunr:tdrrun:o!nqill:^lrrulurirthjrioun'ir t.g

< - - A o il \ tu
nr 5.6 6rr: uavfrnr'llJ1:?ilvY{uilohjrjoun'ir 7.5 frm:

q.t.1 n-rraiuludaruruzurirrn'urzuanorn Borosilicate gl.ass uavfirgluLflu Stainless steel atrt:o
i , ! uu d d
u{Br1Luo Lo v50Lvru1JLvr1

4.1.2 olrn"rri1x1nru5nn61l5afrl (Stainless steel)ratorfiu!rvi1 Uiunoudrudor (Port) siruru

tilrioun'ir 15 ,rior nforfiiJnucusliltffld':rutio.r eirr,r:-u1cifi'r']"0 ei1{.1 uiu fi':iorqrur,lqfi ri'rr-onr1ilrflun:n-
d,,-i&d

f11{ 14??Fl:VftuTl0{ 14?T0n1n1:asa1ut0{00n{t0u tLau[!ut0.ia1u5utFlil01v1:au{tflo naoaQunl:tn!

fir o ei r r : v v'i1 { n r rilfl-tifi n 1 : ra u rF ! r fi u ? ei a,{ A n In u fi : r u v 16 u n ei'rd

4.1..2.1 tiorrfium-radrr (5ampl.e port and tube) siru?utririaun'jr I tiol
4.1.2.2'riorufiurfiurzuazufim (Harvest) qirurulilfioun'ir 1 tio.l

4.1.2.3 tior:vuruornrfl (Exhaust) drurulilrioun'ir 1 tiol
4.!.2.4 tio.:iir:o.r'Lilrioun'ir 6.35 fiafrurn: raiotior;itaiurioviou:'oa1uu1.ruu'rorhifioun'ir +

o uo t 4 do s i
!aa L:J a: a1u:u Lat0{ tua? u50 ttna [u Lvilo n1: tau{a']{ dl

4. r.2.5 tio{riri'rr"o qrux {fi (Thermowe l.t) drututilrio I n'ir 1 do.t

4.1,.2.6 doltri'or nrn (Sparger) sfrurutilfioundr I tio.l

4.1.2.7 tiorr-pr:v niu (Leve7Foa m) sirur utilfo u n'ir 1 tial

4.1.2.8 riorrfirtorrua?alilvn.: (Tri-port/addition) riruruhirioun'jr t tjol

4.1..2.9 ti or'[ei#r':"o nr ril r{Ju n:q -rirs (p H ) sirurulil#o u nr'r t d ol

4.1.2.t0 tiorlciri'rr"orrilnliavaluroroonSrou (Do) o'ruruhirioun'ir I tiol

4.1..2.1 1. tior rfr rtorruax ret'ux (Si n gl.e Addition) druruhjrio un'ir t tiol

4.t.2.12 tiorrir:oreirra:-l eg ta.s rdariori'riorrirur:rfirmoirnurfil sirurutrjfioun'ir 3 tiol

4.1.3 :ousio:vudrtioruavfi'rior,lEoqln:ni6u1 ovdu6'ruloBt (o-ring) firi'.lt'.rnr-ar1r'fi

nrril 6nv qu nrvu ua s rYuirlraat our o { tua? luau o'trar :vr'tildo u nr rr-a r) E P Du

4. 1 . 4 q rJ n : al il : v n o u eir v :-u 6'.: r a' o I rdo ruri a v q o o-s d

4.1..4.1 frrionnrl rfl un:or -rirr tpH,"nror) tfr n6ori'a (lStr/) vio rfi uu rvir sirurutri

rioan'jr t qo



4.7.4.2 ri':r-ooon0rororo.or.ih (Do sensor)tfrerfr6ri'a (tslzt) ratorfiuurvir qirueuhi

rioun'jT 1 qn

4. I .4.3 y''lio:v n"uv,l o r ( Leve [/foa m ) siruruhirio u n'jr t qn

4.1.4.4 ri'rirrqrura4fr tfro PT100 ratorfiuurvir o'rurutririoun'jr 1 qor

4.1.4.5 tun-ornru (lmpel.l.er) tfro Rushton yiorfiuurvir sirurutrjflrun'jl r q,

4.1.4.6 viotfi'ornrntfrn Sparger y:'orfiuurvir sirurutri#oun'jr t qo

4. r.4.7 uoJurYu ( baffl e)qirur ulilrio u n'ir t r1o

4. I . 4.8 t n i u!'r u o 1 n r fl ( E xh a u st syste m ) eir raiufl o r rYu n r : q ry rfi a rJEr r ru o r u r :lil n-u

nliiu!14u vrforqon:ololnlfl ruln 0.2 hn:ou siruruhiflounr'r 1 qor

4.1..4.9 rlorovtradaiT:ora'rv:-ro-rtu1a 5 An: drurulilfioundr t qo

4.1,.4.10'urnrirv:"u rmilff 1iaua lururo 250 naaa m: qi'ruruhi#ou n'ir 2 tni
4.1.4.1t rrndrviu rmrar:avarorulo 500 fi aafr m: sr'ru'lulilfio u n'ir 2 tn

4.1.4.t2 trndrraiu rnilariavarurulo 1,000 fr aafr rr: sirurulililou n'jr z qn

4.1.4.t3 ar:avarudrSnlv:lnoirirvir Do Sensor uSorfiurrvir drurutririoun'ir t

qo

4.1.4.t4 qoru-raurmuraarJiuuJa'uutura port rirraiurdolriou-rr-nn-udo.: Pg i3.516'

qi'rurutririoun'jr 2 qo

4. 1 .4. t 5 6": rafi rTa r,lv rirviuvfl r ar u u r{ siruruhirio u n'i r o ;f,u

4.1.4.16 viorm'lar:asaru 1 urr tuln Pg 13.5 drurulilrioun'jr t qn

4.1.4.17 viorfirar:ava'ru 3 vn.r turo Pg 13.5 drurutririoun'jr t qn

4. 1,.4. 18 qr.J n :niri o: vuutfl (W.t"r Con necti on Kit-Metric Convers ion ) sirur utri

rioun'jr t qor

4.1.4.19 oiln:airio:vu1J01n1fl (Gas Connection Kit-Metric Conversion) sirurutil

rioun'jr t qn

4.1.4.20 roorJn:niiitaYrrJiuur:roYu'uo':uffad.: q tfro sirurutilrioun'ir t tn
lt,'

4.t.4.21 orjn:nirir:ottorrdorf;onnirurirraiu Do Sensor sr'rurutilfioun'ir t qlor

4.2 rnior nr!qtt0"{ rA'u{ rtad (Control'l'er)

4.2.1 In:rair{ru1o1ro{rnio.:hirioun'jr 45 x 45 x 66 rtu6mn: (nirlxurrxq.:) rf,rarin

triufiu gz frIanir rn6ornrunrfinr:oonuuufirireirurrr eiruirrrrn-rrf,o,rd, rdorfirvljud

ri'onlfl-f6nr:

q.2.2 fiuiltqonrlqrnr:litrurflu:vuud'r2"a uuavvfirooturnhirioun'jr 15 fir siruru

odxfiou 1 oo rio 1 tn3ornrrqr (ControU.er)

4.23 alu11oBn#lrariroon?unlJnr:ttuurruuo-uoorofrrnoionrfutn6olnnlol (Pivot arm

mount)

4.2.4 alu:rlou,aolrirnr:lirrruyrs.::vlu (SUMA/ARY Screen) ra6ouraoxriraqilnr:lirlrulu

grJurll n:rilfrln (SYNOPT|C Screen) lirlriavnrnrionr:6omuzua t[aval]l'trnurJa'uuurJalrirrirrauor
zi qu u

(set point) LLAUnIOU 'l lFrQlnuu',lQovlan



4.2.5 a'ril'r:nuffFr.1r,ranl:lirtrulu;rJn:rv,l (trend) lririoun'jr 12 vrr:rfrrmoi rravuaor.:2a
utu v u\tv a r.i oqgt ,j a uy, A
Lov'l:0!nuLilu0un?1 6 vt151xJtr10: s{vt'tL14.11u9t0n15nflFl13Jt!auuttua{ 41il''r:filJuvlnrJaLnFlotu0{

4.2.6 fi:vurro{r-!nlrn1:n?uqilLtuu16allut (cascade) tunr:nrrqlriraonEroufi

ava,Uusl (Dissol.ved Oxygen; DO) nr:n'lurllJn:o-ri1.i (pH) rfludu

4.2.7 fi:vw:or:-unr:arr{lutunliaourfiuuriti'rinnrur{Jun:o-rirr uavu''rirroon0Lou

aualU (pH/DO catibration)

4.2.8 fi:vuuTil:un:rnr:lir.:ruuurnr5l{r?41 (time profil.e) lirtri'aur:orirraungiluur

n r: rdu rkio d r t a v rd a n ua c rir u u n n r : lir lr ud r.rr,l rirlpi

4.2.9 fi:vru Atarm lunr:r{rrirrn:'ortri'u6'r16ourfiorirnr:rirruoduonto!rrnfiriluun
U

4.2.70 fi:vuu:otiunl:Fr?!qil (remote access) r.jrurniotnolfirurtoi

4.2.t1 fi:vuln1!nlJ[1J1Jrfiollu{ (cascade) aur:oriruuonruns16uorlunr:n:rnltpi

frt to no

4.2.t2 l'tovh,irurinr:air{[uusitaor Sca[e Up (Scale Up Assist) a'rviunr:rirurru
A.

fl 1 i 1 il L rr o i n : v rr u n r : fi dr ricy rfi'r r,l l n n r l ri r P/V ufi o n r :r u r u t u r n rir #ur d m

4.2.t3 :orirnr:tdrruirurYud'rrrfiruarururo rriu rurq 1 f;m:, 3 am:, 5 6sr: uav 10

A s qty ,j " u t ! q, Z, a
arl: Iot.llild'arrlauuilormoi uavn'rrdurrfrou,ur"[{nYtrhur (single-use vessels) tula 1 frn:, 3 6n:,

10 frm: trau 40 frm: (6'ouila'uuiloLfloiLflu Magnetic Drive)

4.2.L4 suuun?!nilqrura4fr (temperature controt)

4.2.t4.t a1il1ianiuqrqrura4fi161udr.rqruu4fi 5 ororurarfiuarvu'oqfuu4frri'rraeio

r6u (Cool.ant) oufr.r 65 o{fi'rr{arfiua u,rfioqruu4frri'0.: (qruraqfrq.:qohjrioun'ir 90 ornrrtarfiua)

4.2.1.4.2n?1ilttriud1lrn',ruru.u.cur,tnl-rvirri'u +0.3 o{fl'rrsatfiua u6oavtduorn'ir11!

4.2.1 4.3 ri":r-o oruvn fi tfr or PT 1 00 r,tto ufi uu rvir9!

4.2.15 :vu!nlintu (agitation system)

4.2.15.1 rormoinrununr:nrut{Jutfro Direct Drive Motor uiorfiuurvir

4.2.15.2.ruUrur',u,5rnr:nrulufi'qkTlutir'r 25-1500:orriourfi ra6onirtn'ir

4.2.1,5.3 aur:nriryuofinurrnr:uilur[1J1-,vr?u16lurfint,tSouuwu16rurrin116'

4.2.t6 :uLJ!n?lqtrnrutflun:n-rir.r (pH contro[)

- ,' d, t . :.- . 4 d ,

4.2.76.1 r-nFirnrrilr{Jun:n-rirr louldri'rior pH tf,or66rfi'a (tsn,l) ra6orfiortvrr

4.2.16.2 arrrlrfln?unlrirnrrrrflun:or-rixtdodrrurjudTturirr pH 2.00 - t2.00 rato

nitn'ir
4.2.t6.3 nrrlruiludrtufl lrn?uniln':ru rfl un:o-oirr ( Resol.ution) rvir rir-r t0.0 1 v6o

dl

aut0uon?1

4.2.1.6.4 a1il15fln?!nrnr:lixrunrur{Jun:n-rirr rru,u6'u.rtri Inuld:cuuf uoosiru

rorruaro-mTuriouavnr:1;r',..; 
i s

4.2.17 ru!unt!qilriroonfitouasaru (Dissolved Oxygen (DO) controt)

4.2.t7.t r-orrirri:uri'rioroonSreuava'rutfrortfro6ovr"a (lSIvl) v:'oufiuurvir

4.2.t7.2 aur:nr"oruavorrnrriroonfruouavarul6'lutir.: O - 2OOo/o ra6on{rln'ir



4.2.17 .3 fi nr uav 16uolunr:nru nr rir oo nfr roufi avaruturar rua: (Resol.ution)

rvirrir 0. 1 %o yioavuduor n'ir

4.2.17 .4 altJti0n'runrriroanfittuavarur.irunr:n?unrt:slJUn1:nru urav/uEa:suu

nrlqlnr:tr,tatorufra uav/uio:vurzuaroonfirou Toru:yuu:orYlnr:nr:nruqluuurfioilur lunr:
j

n?uqllnloonfr louyr=avaru (DO cascade)

4.2.18 iulun?uqilnr:lfi'ornrn (aeration system)

4.2.1,8.lrruuuruUunr:lfr'ornrnttflor ThermaI Mass Flow Control.ler (TMFC) y:'o

rfiourvir druruodxriou 4 TMFC alillifln?uqrnr:l#ornrn loTludr.: 0.04 - 20.0 am:riourfi ra:'onirln'jr

4.2.18.2 fi:vurzuaruff'a eirraiu q rfi'a t6'rriornrn oonfrrou nriuoutooonlrri uav

lulm:rqu

4.2.1,8.3 fior.ln:aieirra:-urjiuu:ror-uro.:ufia#'r q rf,nluoiln:nirdu:rioufiurffaavr{rd

ot-rn-r (4-gas Regu[ator to*"r, sing[e system)

4.2.18. 4 allJ 1 rn nx u qil o 1 n 1 fl o o nfi rn u o r ir o ulo o o ntt pi rra vtuln :rou

nr riuouloo o nltoi tulm : rou tffludx 0- 1 000/o ySo n{rr n'ir

4.2.19 :vuufllnetqilulJo{rya?

4.2.1.g.1. flqo-iiruar: tfro perista[tic pump viorfiourvir 6noqjvr"ri'rurariruoruniot

nruqrriruru hirioun'ir + fll
4.2.1,g.2 dtaiunrunr nr:n n-sir ual:aua1ufl :ooirr ar:an nr: rfi ov,l ot orur: r6'ur rradtU

al
14:0 fl 150114',]: t1\! Lr"l!

4.2.1,g.3 a',u',rnuttori',n1:ulu110{lSrrfluuuurtrurdriurfrnr viomrut6rurr?nrtd'
-'

4.2.1,9.4 fllr 3 Ft-'r aur:nr6onnrunrnr:dr.rruki z lvronr:litrut, 
,

4.2.19.4.1 luro fixed speed fi ZS :ouriourfi nruqlt?{n1:ri'r.:1u (duty cycle) fi

0-1007o r,tionirrn'iruavfintrilacu6uolunr:nr!Qu (Resol.ution) tvirrYu 0.170 uioav16unn'ir

4.2.19.4.2 Tvror variabl.e speed m".rurri s frl ZS :ouriourfi

4.2.tg.5 frr r d'r aril'rin160nnrrnrnr:lirrrutri z lurornr:drtru
,. ,

4.2.19.5.1, Tylo fixed speed fi tOO :orriourfi nruqrdxnr:lirru (duty cycle)fi

0-1007o r,t6onirrn'jr![asil'n?1ilavrduolunr:nr!Qil (Resol.ution) tvirn-u 0.17o uioavu6unn'jr

4.2.19.5.2Tu1n variabte speed oi'.rirri zo fi'r too :orriourfi r,t6onirln'jr

4.2.20 nr:tfi olrio (l n put/output con nections)

4.2.20.1. fitio.rrdolrio USB iirvirn1io'ilrnioflov,{ciuri ruasdtaiudtoondo:la

4.2.20.2 fitio{ra'uuuuu analog #r tnputs uav Outputs a'rraiurfiolrioriuqtJn:ninruuon

tI|il[0lil

4.2.20.3 fitior Ethernet port rirr,liurfiolriorni'o{noilfirrnoi rfiohi.:1ulunl:n?uniln1:
a --vt't{'tuu0{ tFl:0{nxlqil n 1: tlan{ria ttauuuvn,'Ja

4. 3 nr:nrrqlr.irunorvl-r tnoi (Com puter Control')

4.3.1 software

4.3.1.t fi:orilnT :li1{'rurrulJ Paral.(el. Processing rfiourtrrJ:vf,vBnrunt:roaot



4.3.1.2 a'lil1:ofuvr'ndo4an:vurunr:lirtruo"mlul$ (Rutomatic process data l.ogging)

4.3.t.3 airl rravd'o nr: workfl ow vriolr Te mpt ate

4.3.1.4 uaorrirn:vu?ufl1:rrull Reat-time rJ:-luri.:n:T v'116' (Charting tool)

4.3.1.5 aur:ndroondo4arflu;r.JLLuu Microsoft Excel, PDF uav PNG r,liolrnn'ir!U

4.3.1,.6 :or:-u n r: rfi olrio orJn:nin1uuo n oPC Com m unication

4.3.1.7:otYu 21 CFR Part 11 tuau EU GA/P Annex ll Compatibil.ity

4.3.1.8 fi:vuu Audit Trail. n:ufr':umudoriruun

+.+ qr.Jn:nirJ:vnou d'td

q.q.t €irluhnruqrqruranfrnautSu (recircutating water chil.l.er) uurnhirioun'ir 30 fim: o'n:rqirultu

#lata, 30 fin:siourfi yiolTnn'ir siruruodrr#ou 1 rnult

4.4.2qorqr.Jn:nirir:0.:tv,l (ups) turnrir#rsirutvl 3t<vA rirurutilrioun'ir t rnior

4.4.3 norfrrurroiurru#rlfi'v sirueuodrniou t rn6or

4.4.4 vto*flatuTn: uo u lriou Re g u lator qirurutrirjo u n'jr t n-r

+.q.s vio rfra nriu outn oo nltpi niol Regulator o'ruruhjrjo un'jr 1 o-r

4. 4. o fl r ar o-n o r n r rrtfi ortiutu-u (oi l-free a i r pu m p) sr'rurutil#o u n'jr t rpr

4.s T:wrurizufimkiiurrm:firu lso 9001 uav ISO 14001
va

4.0 uinr:modrar8mnr:ldrruuniorfio niol{fionr:tdrru#rnrurtruuasnruro-rnqu oEirrav 1 ter

q z uidilffluiu:orqrunrn tSo 900 t rfi oir:ornr:ri nr:fin'qrunrvr

+. 4 uirivrloiYu n r :ir : 0.: o r n ui rivr rizu 6 m rfi o n r : ui n r :v a'{ n 1 :t'r u fi fi n run r n
!l

q. g !3dvldi! n r :mer urir ufl u fr'r uu urirvrir uln u rr :r o r n frzu f; m
U

4.10li^nlrdrlinurrfrrflorfiu (Preventive maintenance)odruiou r n{td niolovtva'Tnuhjan

rirr3nr: nrulu:vuvr:arodrqiou t fl
q. t t lidvilr.i:vniuorunr:hiru Nloter hirioun'ir t tl

5. rirrauo:vrJr reardruoufiao

:v u u r? a 1 ....... 1 20 ..{r riu n-r r'.t n iu arur rlu fr'ru rur

o.radnrnnrri'lunr:r,r'or:urn-nrf, anriorauo

fror:rurrin uf;o n{o uaualouldva-n tnruei:rnr

z. arrtuturJ:curru/atrtrdtuiiud'rart
r r riu r u r.J : s n r ru siru r uvl'r #u 5, 800, 000. - u r v (fi'r dr u rurlor ua ur r v fir u )

8. {?n.rluuasnr:qirurtu

rir:srtulfrurifrrrusrnrGur rfioqjtruteiri.:lorfi'aqrY.:nrire n:ufiruqn6'or nrrd'6UrU1 rrau!ut!- "an tpiaruu n:roir-rnTapr uiuuio u ud'lnilunt:iln1:F15?0t1-J1\ t i
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