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1. a?1sJr{Juil']
J ' A a, ' s it

auuauu{'tu?{uvt't{ft1u cetI cu[ture til0aouoa{1u?0ua!1Fln5:}Jt}\0t!u1J:s LutuFl0a{nilqv

z. {nqil:uawi
J - v .. .

rvroio{rlJ.:'rur6'uvrt6'ru cetI cutture firov:o.r:-unr:1{.rruluan1fl[r?nd'oilfiodnrulfrdorirfi'ruo.r!

1J1A:51U cGN/P

3. qruaild6ro.r{dudorauo

ntilil:u nifl 'r Ltau tonatiilisn?oiln1'l

ds
4. tlua![ounnfuanu6uu[fl v{1ut
dd--rc,!
il:1UAU[0UOnilAnUfUU[Ay{1U O{nO tUUI

q.t rflululoiuronrrroitfinrr&rTfrcruu r14rr1uriunl:idurrtadaou (suspension cel.l.s) utau utnddotnrv

(Adherent ce[[s) firutadoronrduruur-aaf,ornrsru'rnL5n (Microcarriers)Tnu:su'ir{tvllut#u{ttaai tnluloi!tl

ronrmoidioriunr:"[drruluffnlfluxqdolfioqjnruld'dorirnluriowrrrislu cGnltP lnufironaliitiro.l:ulru
illn:tlu cCnllp vYrri'rrniornruqr (ControI Station Val.idation) tlaun-']tov,lgittli (Software Val.idation) uav

nr:tri'rinr:v?uaou IQ/OQ ( lnstall.ation and OperationaI Qual.ification) tu].Jlvniunlirnrvu6'urrqa6ia-m{
tu < ! v t .i o q a . u d c

utaaart':16urAno'?uur uuaurtad$Jaq rr,ro'LqiLutruzufrmrtad, infiu, hia, Recombinant protein,
t,

MonoclonaI antibody, Extracet[utar vesic|.es ruavzufrmfirusi6u 1 ornutari"lri rrasflttirudluaBlnr:finur

Pharmacokinetics utnv Drug devetopment t6'

+.2 qnri'rr6arrtaritfrnldni.:rdur uurnhirioun'ir t fin: lorufi:ruavro'uoei'.:d

q.z.t n-rrdutrradfirixnrrlotunr:tdrru 0.32fir t.zs frm: uavfin':1ila:1ililv{l4rlerhirioun'ir 1.8 6m:

q.z.z ilqtitu.:Ltadttu!,lu-.r'r'r,au, zuamornnara6nmfiatrvroiran (styrene methyl. methacry[ate

(S M IuA) r,l:' o rfi u u uvi r ri ru n r : ei r Lrio pir a n r : a r u :-r f, ( i rra d i ate d )

4. 2. 3 rr? unil q rura4n^6": u rur.iurnu ql q rur,r4l- ( H eat B [a n ket)

4.2. 4 vruLrild'ukia.:aorfi 0.4 rri raio ufi ur uvir

4.2.s hnrutfror pitched blade impel.ler qiruruhirioan'jr z'tr
4.2.6 aaffirifr dlffLunr:ldrutilrfru +o'cIU

4.2.7 ilrn-wirornrufinornrrarafrntilfratrJulnitam (Styrene methyl. methacrylate (Slr/lv1A)) ra6o

rvr uuivir rj:v n oud'r utior (Port) n-rfi

4.2.7.l,rio.tl6rar:asnruriopirua'ruul{tfra c-Flex o'ruruhirioun'ir 4 tiot vriou Luer (o'rufiu)

4.2.7.2 tiovjrrtfrotrna'urlu Pg 13.5 tu1n 12 fiafirrn: iiru':utririoun'jr z tior vriollntJn

4.2.7.3 tiorrfiuzuap.lfrorsioriruarual{rfin c-Flex u6oufiuurvir iiruru'lririoun'ir t rior ufol t-uer

(0r? ttJU)

4.2.7.4 tiorufium"rotirrriofrroaruul{rf,n C-Flex uiorfiuurvir sirurulrifioun'ir I tior niol
Needte-free sampling siruruhifioun'j1 1 qor

4.2.7.5"rio.r:vlruornrrtrioriruaruul{rfrofralnu (PTC) ra6orfiuurvir druruhirioun'ir t tiot

nior6'rn:or 0.2 hn:ou sirurulilfioun'ir 1 rn



4.2.7.6 tiortrfrornrnriofirualuurrtflorfifiTnu (prc) uiorfiuurvir siruruhirioun'ir z tior nfolm-r

n:o{ 0.2 tln:ou sirurulilfioundr z qo

4.2.7 .7 ti o.rki ruvi.rr-er o ruun fi sirur utilfio u n'ir i d orIU

4.2.7.8 tiottairi'ra-rr pH optical. ql'rurulilrioun'jr t tjor

4.2.7.9 tiottairi'rio DO opticaI o"ruruh"jriounr'r t riot

4.2.8 qrJ n:niil:s noudruiur1l rdu.: rraei nid
4.2.8.1fi'rionruuflun:or-rirr (pH sensor)tfrnoorj6non (optical) r,liorfiolrvir siru?utrifiou

n'jr t qn

4.2.8.2 ta-rr-oroonfiuouavalu (Do sensor) tfroootJfinoa (optical.)vSorfiuuryir o'ruruhirjoun'jr

1qn

4.2.8.3 ri'rioqrura4fr tfln PT100 r,rioufiuurvir .fruruhjrioun'jr t qor

4.2.8.4 tn:uu1uolnrfl (Exhaust system) tfrrr Pel,tier vBorfiuurvir qirurutririoun'jr t rlot

4.2.8.5 qnqrJn:nir3ud'u (Starter Kit) siru?utrifioun'jr 1 qn

4.2.8.6 trndta:"uuoilaliaualururor 250 fraf;fiqr: t'rurulilfioun'jr 2 qer

4.2.8.7 trnrirviuuri-trariavarururn 1000 frafif;n: o'rurutrjfioun'jr z qo

4.2.8.8 o''rrafiuTarav a'ru:-uyfiraruurt sirurulilfioun'ir o du

4.2.8.9 *viurrcd'an-rra''urrqa6i siru?uhifioun'ir t du

4.2.8.1,0 qrJn:oirio:vlJllo1nlo (gas supply tubing) sirueulilfioun'jr 1 qrr

4.z.B.tt qoqrJn:olcirrair.nJiru:rri'utoruuff'aft q rfrq drurutririoun'jr 1 qo

4.2.8.12 ur.iuue.iunrrqlqruraqfi (Heat Bl.anket) sirurulilfioun'jr t qrr

4.2.8.13 rotnoinrrqrnr:nrutflq Azlagnetic drive qr'rurutilfioun'il 1 tat 
, 

u 
'u

4.2.8.14 Tri-port eirraiuldni.:udur qi'rurulilrioun'ir t0 fru

4. 3 tni o r rn uql rit raiu.r rta d (Co ntro l.l.er) Tn afi :r u av 16 o n o'rd

4.3.1 Tn:rair{ru'rn"rro{Lndo{lilrfiu 40.6 x 40.6 x 66.0 rtufimn: (nixxurrxqr) ur,avri'ru"in zz
^s "i a A v v v - i t A tr { f,qfrlanil 6'runEororunu=nr:oonuwfrrfrrdroi'rulJr1 eirvirrrro'.rrdurrtaa rfrorfrlfrufrriorrJfrlGnr:

4. 3.2 fi vriro ru*uu n'.rrrirru u{lu:vuud'l ria rravvfirooturnhirio u n'ir t s fr r
4.3.3 6'ril'rio6n#.:rariroon?!qiln1i uuuuitud'uoolofrrmoifiori'urn:'ornrrrQil (Pivot arm mount)

"u
4.3.4 41il'rrnuaoxnirnr:dmuyr-r:vuu (SUtvlA/ARY Screen)uiouaoxriraqr.Jnr:lirrrulu;rJru-rr

n:rv,lfrln (SYNoPTIC Screen) lirlri'avo':nrionr:6nmurua $auarili:nui6uuur.Jarrirritaun (set point) uav
, i \e e v

Fl10u'l LoQlflvulQovan

4.3.5 a1il'r:flLrao{r{an'rivrrrrulu;r.Jn:rd (trend) teiniornlufir 12 vrr:rfrrotoi uavutao.:2ald'uiolriutil
; ' .A oqut ,i , u a qw' J
rlln't1 6 1\1:1ilLrlA: S{vt1Lv{',tUFrOn15Anrl1ilrUAUUTtUA{ 41il1:flUUvtf iALnFrOLllO{

4.3.6 fr:vuuio{:-!n1in'rTn?urrrJr[ulJrfiorlur (cascade)lunr:nrunrriroonfrroufiuro',0r.1", (Dissolved

Oxygen; DO) nr:nrruqiln:n-ri1.1 (pu) rfluolu 
q

4.3.7 l':vw:oriunr:atrrulunr:aouufiuurirri'ri'orr':urflun:n-rirt uasu-rt-noonfirouavaru (pH/Do

catibration)

4.3.8 fi:vruTrJ:un:rnr:lixruuurmr:1{r1a1 (time profi[e) dTlfr'aur:oriruuo:rJutuunr:r#u.rldodr.:

as udun rrav riruuo nr:drrrueiao,tdrtri

4.3.9 fi:vw Atarm lunr:msrrirunio.rlriu6'.:16ourfioeirnr:lirtruoduonto!ttnfiriluuer

4.3.t0 fi:vuu:otirn1:n?!qil (remote access) airurn6olnolfrrrmoi

4.3.11 fi:vuun?unlJ$uri16olTur (cascade) ?{lrJli6rrilvunnruavu6unlunr:n':rql!i'[rioirn'jr to qn



4.3.L2 fitovis{rrrinr:afrluurqitaor Sca[e Up (Scal.e Up Assist) riruiunr:rirurrunr:rfirmoi
.io - A

n:u!?un1:fieirrYcyri'.rr,llor0)1rJri'r P/'l rfionr:ru'turtJloritd'{r,tasr

4.3.13 :oriunr:tdrruirlriu6'rr#orrtaduruldn{rro'ur (sing[e-use vessets) uavfiitfirrurir (Gl.ass

vessets)

4.3.1 4 iuuln'ruqil qruu4fi (temperature controt) Inafi :raay16uo6'ld

4.3.14.t alil1:onrunrqrur,l4nlrtlutirrqruraq:r 5 osnrrrau6uarilfloqruu4frrihraeiordu (Cootant)

aufi{ 40 ornrrrardua yionixn'ir

4.3.1,4.2 n?!niloruunfi oiru:y!! [rilunruntnruiou Heat bl.ankettiui

4.3.!4.3 nnrlrriludrtun'r:n?!qlrqruraqfirvirri'u +0.3 o.:fi1rrardua vrionirrn'ir
4.3.74.4 ri'riooruynfr ofr, pnbo y6orfiu!uvir

IU

4.3.15 TvlJ!n1iflru (agitation system) Iorufi:ruavuduord'.rd

4.3.1,5.L ro tnoinrurllnr: nruufl utfr n Ma gnetic drive motor

4.3. ! 5.2 uru qrur'.ru,ir n r: nrulur&'okTludx 1 0-500 : ouri ourfi raionix n'jr

4.3.1,5.3 aur:nriruuqfrnrrrnr:ulrurruuyr'rur{lurr?nryiouuunu16rurrinrki
4.3.1 6 :u1J!n ?u nil nrr ru rfl u n:n -oir.: ( p H co ntro l.) In ufi :r u a v ro' u o d'.rd

4.3.1 6.1 iorrirnr tr r{Jun: or -rix To ul{ri'r'l"or pH tfr n o orJ 6n o n (optica l.)

4.3.16.2 fi'ur'r:nnrunrrirnrurflun:or-rixleiotjrruriutirludx pH 6.00 - 8.00 r,rtonir.rn'ir

4.3.16.3 n:rlruiludrtunlrn?uniln?rlrflun:n-rirr (Reso[ution) rvirriu t0.01 utoavrdonn'ir

4.3.16.4 d1rJ1:nn?!qrnr:drrrunrurflun:or-rirr truvrdu.:tri lnuld:vurfllqodruro.lrua?
us oY
0m LutJmrtau n15 11401fl 1fl

4.3.17 :vuun?!qlJriroonfruouavaru (Dissolved Oxygen (DO) control')Iorufi:ruavr6uor6'{d

4.3 . 17 . 1, r"o ri r 6'r u y''l :"0 o o n fr r o u a v n r u t fr o o o rJ m n o a ( o pt i c a l. )

4.3.17 .2 a ur :oio ua v nnuqr rir o o nfr uoua v ar ukilutir.r O - 2OOo/o raionirr n'ir

4.3.17 .3 finruav16uolunr:nrrnrriroont^roufiavarututorryar (Resolution) rvirn-u 0.1olo
4d

uS0aut0uon?1

4.3.L7.4 allJ'r:0Fl?!nrriroon€rouavarorirunrin?!qttiuuun1Tfl?u uav/uEo:vuun?uqlln1i
'Lr,tarorufla uav/v6o:vurzuaroonfrrou Tnu:vur:oriunr:nr:nrunrururflorTu.r lunr:n'runilriloonfrrou

fiavaru (DO cascade)

4.3. tB :vullrr ?! n il n r:lri'or n r rt (a eration syste m) In ul':r ua v to'u noi d
4.3.t8.1:uu!n?!nlJnr:tri'ornrndrulum-rfr'rtfrn Thermal Mass Flow Control.[er (TIMFC) siru:u

trjrioun'ir 4 TMFC o.ulrouruqrnr:tf'ornrnr kYlutir': 0.002 - t.0 f,m:riourfi raionirtn'ir
4.3.r8.Z:vuutvlornrnurariou'ufirtfior Thermal. Mass Fl.ow Controtter (TMFC) qiruruhifioun'ir

1 TMFC kilutir.r 0.05 - 5.0 frn:riourfi raionirrn'ir

4.3.t8.3 fi:vruzualuffa riryir + ufla kiurriornrn oonfrrou nriuoulooonltri uavtuTm:tou

4.3.18.4 fiqrJn:nirirraiutJ:nu:.:nlutoruflavr'r + tfrotuqrJn:crirn'arriouvr'rufiaovuir{m-rfr'r (4-gas

Regutator tower, singl.e system)

4.3.1.8.5 a1il1:oFrx!qr01n1fl oon0rou nriuoutnoonkri uavtuTn:rounriuouloroonltri

tulrl: rou 16'lurir.r 0- 1 00o/o raio n'irr n'ir

4.3.1g : vuuf l o nsi 1 u1J o{ Lua ?
U

4.3.tg.1fluqn-iiruar: rfro peristal.tic pump 6oodfipi'rurarirtotinSornruquiruruhirioun'jr q

!n



4.3.1g.2 a'ruiuerrunrnr:no-drualiavaluniorrirr ar:aqnr:rn'otv,lor ,',r',r,#uo,raair,tiot!;^
a1:011415 tl\lil LF|il

4.3.tg.3 o',r',ro#ori',r',rrrror,flrrfluuuumru16rurfrnr uioynur{rurfinrloi
4.3.1g.4fl r m-rfi t fi.: g olulro,6u nnrunlnr:lirtrulei 2 Tulo nr:lirrru,.

4.3.t9.4.1,Iulo fixed speed fi zs:ouriourfi nrrqlti?{n1:ri'r{'ru (duty cycl.e)fi o-tooozo

ratonirtn'jrtuavfineuavt6untunr:n':uQil (Resol.ution) rvirriu 0.10lo y6oav16uon'jr

4.3.lg.4.2Tuln variab[e speed O'.rrrri S fir ZS :ouqiourfi

4.3.1g.5 f l 6'rfi 4 aur:rr 16o nnrunrnr:drtruloi 2 lvrornr:lixru
I

4.3.19.51lvrn fixed speed fi tOo :orriourfi nrrlqrtir.rnr:lir.rru (duty cycl.e)fi 0-

1007o raionirln'ir uavfinruavuA'unlun1Tn'tunl.J (Resol.ution) tvirrir 0.10lo vioavtdunn'ir

4.3.lg.5.2lulor variab[e speed 6'rurri ZO fir 100 :ouriourfi

4.3.20 nr: rdol ri o (l nput/output con nections)

4.3.20 . 1 fi ti o.: 16 o l ri o U S B iirrair n r : dn r n : o t o il s{ rr i ua v eirra ir dr a o n do r a
U

4.3.20.2fiti0{ra'u!rluu anatog #r tnputs rrav outputs eirv:-rufiolrion-uqrJn:ainruuontfrrrfir

4.3.20.3 fitjor Ethernet port eita:-rufiolriotnio.lnorvtrrmoi rfiol'ri.rru DASware@ control plus

s oftwa re lu n r : n e u q r n 1 :vr'r { lutl o r rni o r n rr q il n r : lra a { r,r a ua v riuvr'n ru a

4.4 n'rinrunrairunorfirunoi {Computer Contro[)

4.4.1 DASware@ control plus software

4.4.1.1 :orYunr:lix1ut[uu Paral[eI Processing rfiorfilrJ:vsrBnrunr:vnaot

4.4.1.2 arur:oriufinriaryan:vurunr:lirrruo'nTuffi (Automatic process data Logging)

4.4.1.3 a fit ua v o'rr nr : tiorkfl o* nfor Te m p[ate

4.4.1.4 uanrrirn:vr?unr:ttlJll Real-time rjiurrsirn:ry,lld (Charting tool.)

4.4.t.5 aur:ndroondoUarflUrJrLu.J l\4icrosoft Exce[, PDF uav pNG utolrnn'ir
!!

4.4.1.6 :oriunr: rfi orrio or.Jn:nin1 uuo n oPC comm un ication

4.4.1.7:orYu 21 CFR pui f f Ltau EU GMP Annex 11 Compatibil.ity

4.4.1..8 fi:vuu Audit Trail. n:rdrum'udoriruupr

4.4 qiln:oiil:vnou drd

4.5.1 norfirumoivrfolqrJn:ni sirurutilfloun'jr t qn

q.s.z flralo-orlnlotfirliri'lriu (oil.-free air pump) raiorfiuurvir drurutilrioun'ir t to
4.5.3 rn:'orrir:or1v,l (UPS) uurohifoun'jr3o00 vA qiruruhjrjoun'jr 1 qo

4.5 tonar:iu:o.r:vuurJrrl:g'ru cGMP m-'ltniotRrrlQl (Control. Station Val.idation)

4.6 ronar:ir:o{:u1lUr.r'rer:g1u cGNIP n-rtov,ldruri (Software Va[idation)

c. z ro n ar:{fi o nr:ldr run rt*rtm u ua v o-r n qu rirurutiltio u n'jr t qo

q.a 1r.liur,J:vn-uf,udr

q.s frudriuil:vriutilrioun'ir t fl
4.t0 1:.rrrufr'ruarrt6'Yulrm:r1u lso 9001 utav lso 14001 violfiuurvirUd

^ Y a qY oi 4
4. 1 1 u : lrvt ol't r[vt u o't v1u 1 u rl fl n{ u a u 6 1 0 a n 1 : [t { 1 u rn : o { xJ 0

q. t z !3$ilflr:-u:ornrun1il lso 900 1 ufi o:-u:otnr:uinr:fi fi nrunrn

+. t a uirivrld'iunr:Yu:orornu3rflvrrio'rfrm tfionr:uBnrrru-onrrr',ufifinrrunrn
!9

q. t q uidvld'iu n r : oYr uri.r rfl u n-r uvr udru ri r uln u m : r o r n fin fr n
U
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