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m. n1i6i'r{uarir (Vatue Creation) fl'l:ai1.!uinn:5 n'tlldfrnun1r^tn'l:ar6qto{dufi uasnr:

rj'r{nr:rirrfi unr:rfirulaiaGndfi rfl ufi n:eiat{rrodou (Green Logistics)

en.o nr:finurldotjyt (Demand Chain) uacnr:airlrLarir (VaLue Creation) l#a onn6'ot

n!n]:nl ttu 51.ltr1J!n1:!:v15fl r:flLa{ U oB & cl-Hl

en.b nr:ii'uufiuJfrl-fi6'rulaiaFn;ifitfiurri'r.lnr:airl*acn1:1T2u'r:v!daiaFn;ifirflufin:

fli3.r,r':o#ot (Creen togistics) Inur]ruir.fiudrlirrdrfifizuan:vvrviofiuurhllfovriot#rfiruLanrrv

tljU tUe0nalun::t]
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o. lV'{0 tv,l,'l0 Fl1l Al'15{lL1-Jfl|51t1.1lJ11ttAsa0!ffUo{n0nr5:'lr.lnq tflSVinA LtnvtOO flA.l
,.1

isr4rl.ilJisLyrFl trruranrvoorralndll:vtrnlun:uofi oorrfr uu (AEC)

b. rfiosa:vo-!l:vFlr3nrlrnr:d'onl:laiaGnaiuavvirrldorJlrru'lunrnrnun:uay
nrooodlvnr:xr uavnrnrinr:

) v , r - A ,.i d, -sn. tfioair rrarir (VaLue Creation) fiud'ruasrinr: dar:rir lilnr:6ruladad nai rillrn:
riof,rurnfror (Green Loglstics)

tia ria 9l

o. rl uul $a v rt!1yr.1!A!61unlildldulrr ASEAN Highway fr rulrsal rfioauo{a o! rio

nr::undrrg:urfr o (Regional Economic lntegration)

b. :etltln1:!o{nununrtlrirutruuollr*'!vr1.r ASEAN Hiqhway frfirJ:cf,yBntl
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d. Flutr1j1-i-Ln5.xair{frutruuav:c1.r!l3llr:nr:oinnr: r1,!o']1,1rrrJuttavy']guur:sll nr:tlei.l
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sr. i!u!!nri!3yr:nr:rLudl (FOB & CFR)
, l - - " - .j-d. Fl1.Jttl.J1J5vlJLLenefltAVt!Ltn:n!d.1rr?f'a0u (Creen Loeistics) fl0{dup],t1",t"t1t3J
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d.j

b. n1t fl nu^ tv10u n:vf'ti tL o ty o i Lt u.tyan'lf IA i d.ulun't,t!Jfiso? ntta yot rltnooflo rrrl
1l 't Fr5 f,1! 41 fl A

0'/. n 1:finvrl:ualiSzuat ornr:r uruor"rtol nr:yiol rfi ur frlullfirirlr] einr:yio.l rfiu.: odrr
"j, o .r

u 1u1.J tu0ntyFrt! Laual:a!LYrFl



iorqrJ:va.rri
-- J.'r , ; , i a

o. {ltiriuii't h.ldnti f}lLJ'toFlalliflit}J fl1:yloi tvrul t|as!F]a1n:vl]{fl't:vt0't tvtu't Lut I Fl

rinr:fi16'rrrl:gru uavufi ofi loruarrlr:nlunr:rudrriul6'Ll:rd''rarna

b. rua6'ufii trr:rrtizua n:rltt.rvtJwtt.i toruofio a-lFr /is!t-Jbi:! uasiturn6'al rfiorirh;i

n15ri'r4uo1o6!vrlnr:viorrfiurtortrfiluournnl#r#nr',r,f,iduuarrilufin:fi1.rdrrrod'oil
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yioufi urlll:vulrntuut#fi qrunrnuavtl1nio1ua1na

a. rruio-ufrrjrtrJdnr:rirnuotlluuruviorrlttzul6'runr:oraronr:violtfrurqrunru
fr rfl ufr n:iirBr*ro6'o uasairr:rEr16'6rtr.1n-rrJ:vrvo

a. .rui{ofi rirhJ{nr:nierurufi olvior rfi srl#fi nrur.Jaoofiuoni!rn:oruarna

u. lr!i6'efi drtldnr:vis!urnr:vior rfi urodrr u'.rdutuuPr tvnluladar:aulrfi

{0u tlJnltautgtuuu?5?Qu
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nriidumo{ tUunliidu5?r]ar%rt t1-Ju1Jo Lo5{nr:10 u Ltav!: 1n15n!fl]4F50l.J "l Louluuld

io'orfimJfrl-Fnr:urlfiriruirrltorlnnrndru r.i'rvrrj':a.rruefllfuu fftdl:vlatriorn.rruio-o *avr.r'ni{u
Y a, -w !, av , q e t -i- -:rri'uUurruio'ufrrto uoo ua vt ur u zuaor n uzuus'tlid'uril ri tn'runr:liv15d'on1:n15vo'l tfr ur (oa

' J '! _v ! ' q 6) v
ndluiolriloiru Ii treae uas o@ n4:J15ora1:1dut : r!rfl dLJ auo{a't1r]n0{ n15 [ufl'l:Yis]lu]115s 11111

ti Loaau) 6rfi zuan:cv'!norrrfislr"rnr:vio r"fi u1'[ uourlt-o.au

rfio{via.rrfiurilan

rfialyior rfiurya-n rj:snolfr'ru r) lfiuflvri b) lr:sun:oiotlou't 6n) n!{tvvu.ll4lun: d) llivlur

a) ri'rfiu tstjr u) a4a ol) rY.: rr a) 4rfin cr) nrci oo) raro"lvr! to) qo:orfi oto) touiuriu

.r) qra:rtorfi o<) In:rt oa) nrruour.Li ou) fiuqlan ttau o6't) qlflf'u

flaHeel
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o. tlotau o *uv u{lu[u!'lu tl'\on1l 9ur]'lqn61ufl5: nr:va': tYlu'l Lvlu ou'l{uou d t:0'l

ter.;tJ'utrtravttr.rvrlnr:liv^t6'onr:nr:viot.fiurlua"trfiairr:^ut64r1rinnr.l:vrlro

0u1.11-t0u d t50{

Gn. ul-rxvt1l1!fl15fielurnmvio t ufiurlurfio rviol tfiurr.ra'n oeirlriou a Gol

b. n1:w{vrd$asa']5't56u4g

uasornl:n:vlro6orio nJFuurrr{iul:nfiuiorornnrl6nr:lrf,utlunr:ldfiior lriu l:rrr.i'rlo L!'r141'ru

ls,5r ruavl: nlunqtl:nh"6orio riofl (Chronic non-comm un;cabre diseases) 6 r- r'l&l ril fi uurhil fi

dn:rnr:rf, u6ifl lot{rJralunrilfi rfi rLd!ourlsiorfl ol

druuaqfl rntodr s olrin:r-rivr:lrui{Er uirlJrfi (ao!t.) uSlrfiuir nr:uriflryltraror: ruatl

odrlu'l6u uaytyrLrval fiiAnrr s tlr odolturloll-u 6tor:rllrriuhJfi nr:d'o nr:I:nhifinrioo drl l{Ju

:vrr uavfirJ:v?v6nrn Inurjruiufinr:urffltrJfrrr.JfituvrqGn::lrf,ut nr:ldrlrnhla6frfruariu

"ulrvalrirlrlilnto lrl: s tltnly o filfir.iruil'lusir ll:s uvrnt6'fin^:frr"rr.rlrrlu:'a{fi0 rfioflo ltiufnur

T:n 6rlurrrnirorofinltt'lritv 'rcarL nnrj:stlrn:'[ru 6ln'::finr: iltJ:l rrjduutnjatn:c!r!i6nr:

fnrcrorneir{l:s ry nl#rylrval rilr.J:y.urn:tlt ua n6'u11un15el5?o llavn1:ot[a dl ua3lrJ:vfrvBarlt



to{5e!!41fi'rifuat airlnrutvirrfrurriuhnr: ldrfi rrB nr:arorlruar uiunr:tfirLl:sSliBnrn:vlr-t
d'ro1rru4r r.irunr:fl0':niu nrrrnr d.rrailarnrlr er:?oiro:'rvri *ayfnurfifirJ:y?ysnryr loraravr.rs

r^:florriu uunvn^: rt:lodon: o ror.^ r:lo ril uavf,rj:sfiyBnrr
6|9eli{!nIo!nI :Fnurio'unra'Ldnr:io'u r.xn1I I yl u uavaror:ru4rL iJIIrJ

6r:.jluriufinr:finurii'ufitfiurdornilhntihjao;oi{o:iloafind!uflru!rurirn''rg Lo n{l
o. n{rrJ::trtuvr'rhJ

o.o n 1ii a"u $ayfrFirur wr y r.il#rfl o nr:rJil ll fi ur::! ull"iun r:rir:lfiin ua s nr:o un

ouloltorrJ:strru rfioflo.rriunr:rfinI:nrhJ6oriolioirfirfllflrpur;irn'ryrorrl:cryfi uju I:n#r1o
ua oo t6oo uav rln rlo66l (cardiovascutar and metabotic diseases) I : o r,l a o n I f; o q a I o I
(cerebrovascular disease) T:nll'rfitru (diabetes mellitus; Otr,l) I:nlnr{o:-l (chronic kidney

disease; CKD) I:nalolldor (dementia) uavl:n:Lvl5l (6'l rJoo cirl#lr.rqj r.lrnlo6,n uav16'ru)
tlllJ911l

o.rsr nr:finuri{'uufioduurst''rr.i.:fi' (marker) ciryilnrrtLrf,ullunr:rfroI:n rtiu ri'rlld'yrl
6rnrn (biomarker) uaspr-rr-irfil'drul^rqFn::l (behavioraL marker) rilu6'u

o.6n fl1ifinul rru'tyrllunr:fl olriu rra ynr: fnurl: nmtl uri:sus u:nfiorofizuariorfloll#rfior
t11vltl1:ntal]lfuunin5:n 1tuendofl tLd& nina0n
u. ndlr.J:vtrn:fifinmurf,olcs (high riskpopu(ation)

b.o nr:tilf,flo o-4fr rfi elrdotrionr: rfiorT:nr llac ultryr{ nr::-nvrl:nla'rlo ua sya o o rd o o
s q {- ;,

ttdv Lln Ln t50:.1 (:suyL:!m! )

tsr.b uulyr lnr: ir, rrjfiuu:lrrt-tllu nr:oir: rfiio haynr:o.Lan!ro.ififil:vf,lrSnryrhn a:-
' ia ! "j ! c - s ,r ,- , j -llistln:tltlfl?'ur tau{6.i n!0aonlt uiu I Lunr:tno [:n Lnnnsto15 oil

to.6n rtlJxvrl.rnr:ei{rasl rrasflo{ fitlatnrr rfioaod'n:1n15rAor.l0oerflo r ar:: nn ryrlunrt
rirxfriotorfr'qrorl

--.i v _,:.b.< nr:6nurio'ri rfronuurs{rr-il{ {marke,) ;iryir- q.r^tu ufiullt:nlt Lnr.T:n rtiu ri'rlldlrr I
u t;vuu' r,'r (biomarker) *ayor-rl lfrn'ruylqFn::rL (behavioraL marker) lrjud'runr:flotfiu lravinurflJuyl

LltUrl1]

b.d nr:fi nurrru'lr.rlunr:fl orriu $agfnurl:ngrtrrrsi:vusrL:fl

t".u nr:6nurfr lfiur niln rr vvrl in flryuratnrlrin iua vin rrto'urfiolrLror nI:nlri6nrio&-
r5o:-q rgu ilrytru nrun-ulafinal rflud'u

ierqrJ:rasri
.i q"au

@,. rli 0 lt Lf ilul dufr derur v5 orJft u.Jd uuuul Lxrli!-F (Ctinical pracrice guidetine:

CPG) r,liodu!rEJpirunr:urrlrrj yioaror:rudtto.lrJ:vnro
. A qqvv
b. rfro'LyLolto:Ja:vlrniyur arryq [aynr:rirrflul:n lfiorirhjanr:nr!n!uavar]

0! n n 156u
4 6trae

m. rvr-o'LrfL6lrn:nr: [un1:1fl r:cr"l i6nr:uiauuryxnl:fl olfiuttacnr::hur
<. rfiolri'rflnnr:rlir uJa'uul^rqF n::rtoqJ:vtrrufioyrirtrJ{nr:quaatnr aqnr:15!d:a
a. rfi olr.Ttfiarrinrui,fi aur:nri{dldrl:ylwrjriohJli'rf.:lurSritr nr:uav rtnJfr ri6
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".o. n1:?euvtLulrflr:floin-u unvfnrgr1rnhifroriorSoflfrrtluflryvr;irdqltolrJ:vrvrn
&-

vl i:voli ll6Lnxt llgtuuu .Lasnnun!
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to. nrrioiufraur:ol'ruur fiioli-!nJFauirur lrtrJfrrjfi (C[inicaL practice guideline; CPG)

y6ouIu!ru6'runr:ulrvti uioaror:ruqtto{liv tvo

sn. nr:io-el lfioflieiturtiolvrloiru (Fast track) hnr:udrdllSnr: lfion oo'F:rnr:nr eto'l
x -;" - ' ..'j"l#rts-]er+ri.,r4anr.arv"r.-1fl1

L:6tLtotFrn0tr0::vta^nruLounl:11'n:o!F1'l1l:lLuonLul"ltJ.l'luht"01J);LU'0l-Jvr)err'r:elrvru)"

14U',t U {'tl.J LtlJ5 v tU1Jl.l
ld)

d. n151ou uson1:119I11-l1UiFlfl :5!rv,tofl '15':u00u v50:nulLSF]Lu:suvtt:fl

r4rJ1un4e nort. ost#nmuirn'rurirqiotauonr:id'efi fi 6'n19ruc 6'1fl

! tunt:vtr..tvttul tt tun:5! uasl''J!il tiudo'i'jrl (Gap) uioRratrn (Bottleneck) fr

rihfl rgurt ouJ:v lvr oln u

. nr:ii'u'h:lu!!auanrl.ll.Jy6oafiar?T (MuLticenter CoLLaboration) rfio'lrifil.r:.rlol

r,:rriruri h-,fl6raiv5no a-{n dluro6'ol ttaualt'r1'! rfiot#rflonr:1:run15d1 artlfrfituro6'rodrl

t finrui'ufiorilvrirulruuio{'fidruuiurdot:vo1!uI8!runr:fl'erurlo5{n15ii'u
yiorirzuar^ufi os16'irorr rruio-ulr-jsiouoo r.avldrj:vIttrd

t fi ttzuttrrulunr:airln-nunrvlii'ufirfluroiorLru rfi o'hltfinnlrrr u'ldlt ol: vlt nr:io-u

' aurrnzuSnv6olr'nurzualruid'ufiarrlr:nt{rj:vlutrild'"ravrrluzuat6'iureusurar
-{
01]dU (o-b l.J)

. n:rifi r{lunr:io-afrldnruvio#nflunr:voaoi ov6'owoaqa-Fnr:rirtf,unr:i {uorn

nruy n::lnr:o3uO::lnr:io-atOtanrr-iura6olyriy a ra-u ulasd'or rirunr:ou:ifrorn nruv n55! n15'l

|tax L].lovr1a rury1 i! vlll

flwrJ:srrru beaa ovfi nr:rir rfiuio-urio rflollurl:v u6u1n:lar:io-u tlasfl'zuurlutio{iao

qr..Jn:ru 1116o rfiorrtn^:ttryrj t,nvrltiruvt rtJuvfl llr.r1o1n: rr':i l-r.rjl"flrdru4tnrvr nr:t'vwd t'av

6rlrtnrani lnufi nltriluuonio!nr:ii'a d'rfl

n50un't:'tou

6). qqTfidou

nr:ri'ruurtoyoaornr:n"rflr6r *uuirrluorrnorfionorlovrrilt'tr i6onnr:fnurlttl nr:tll'lvlu

r"rasnr:lriurlur]Bltrufity:.ttsdl un 4!ruuuri't urrvnolona (personalized medicine) :rlfilnr:rjr
rynlula6firnrlnn:nr:uttytilrhirfionltytartysrlo:1:n,fionr:frur Ltas tfi on15Fon1:rttasliru r u

1:nr (Prognosis) Iou tal,!rs nllet:'t ai uo:'tytiutll multiple diagnostic vionr:ld multiple makers-

assisted technoLogy

o.o n{ll:o6ordo liunr:t'lisuurtovnaoll:nltslioufifizuan:cvl!6'ruaror:ruqttu
rJ:vtyn6'r e ry nrf,n nr:n:roif,odu: s nnfir1l la q afi: rouir 1o Erfiqrurt#fi alr:l'h uavnltlq;rt1'lrsa'1

d1 rrfl 91:x atd]11:vav6'urolI:n (early detection) y6o nr:fie]urnr:n:r ol#n:ol nralvar aI:nlu

ltflvrgt[a3t?tntuql



nitu6rr (multiplex detection) rrju nr:o:rordod'ouricul:o (TB multidrug resistant) ndlornr:
!oatl,:r.J (Mul.ti-target Pneumonia) rfl u6'u

o.t" n ei lT: ntl 6 o u6 o rriu n r : rior u rt oy o a o l a'r y fl n r :n :l t n-n n : a l n : r o fi n o r l
ifioderl:Fr!slElfr urnlun!'[vu ttiu rvtirtd'rur rLvrird'r lyli.rrirlai rfluri'u lnulfiunr:srrro:so'l
molecutar u5o proteomic rfr ost:too-nn:o.l 6ontttzuanr:fnurutnvnr:flolriu

o.m tafl odo! 6'l uu''t rrn u r.JA nJiruryiatnrr Inarfiunr:ii'u toxicogenomic markerslfio
'ru!rtoq:ronr:liru'rr.r adverse drug reactions n1:ai'raao!Frtunrfl n1:laotll!tolr.r6oriru{*ac

rir uua:v6'!lnn:rrurlorzua'srfiruflri'fi n.:rlllaoon-Ei [ac l{lutlnrllr]ro:i.ru6rna
tJb. ?6qqunt ln:o.r ouy{yltj

rfiunr:rinruruniorfioulrvrdrfiodrraill#inr:ldlurJ:vLvq unvfi:vLr!:viiunrrunrrfifin":
uo!Yr"h:c6'!ar na ln u rillin5orfiofi lfllnml6'ornr:toqJ:vryorfioyo uyunr:dr r{r fifr"ldqirurux .-rrn urayfrzunnr:6nurrf,o.roiufilarrlrflllr-j16'tolzuFnn-rusilt:naln (Market analysis) naooou
rruio''afrra'urdo{fi!nlrdlrxflprraniar:aurvn (Medicat informatics) firar:aunroorani
(Bioinformatics) t.ac:v!L1LTo 'tutt oi (Biosensor) r,^rJ:cune'ld rirdrrui{'un{rdolo rfizua rruio-r.& - ,.ii
luiolsruuarlfrofrovarlr:nriouoorrli6'erdrtwrraitrjySor8ra.rn116'uracdrrtl!6'orfinr:!:saru

nrrliufio nnvrir ul ruvi ofrl:v nor nr: tfia nr:rir'lrjldo3.rtri Toafin:or uurlrrrnr:fi0 r:rurrir pir-r
av o €

n11!fr 1n6U.t',tl_t't0u a {!
b.o rilunr1116'o.rnr:torrJtv ulro dlur:6rvro r[vr!n1:rir ldr v6oiir rairnrrtldur:nlunr:

eir o o ntol air.l:v n ol n r:
Lo.tcr frorrinrtri,i{l6urtrrx/rrn:g.r1.J/:y!! n.r!n!nrunrnfi6 uavl-rJr yfrlrBnrlr urnsnr:fi

nr:ariuauur0.rulu!'lu lLae n r:ndr n or nn r nirllio rirj:y flo! n15

tr.r finr:i rn:rsdnrrrL r{JutrJ16'tor nr:rir rfluln:rnr: Iounr:rir Market anaLysis uav fi
--- 9nr:rir market comparison ufr u!168irrnhTa0yiozufi nnirus4fifiodudrluoaro

to.< inr:lir patent search ufiol#rinnr:ldrvrnluTaEnrndoraFvr3fn:odrrnn6'o.ruasfi
r.J:vivBnrn n aon oufidora tor n r:o-n nr:SlrBfn:jrr r,tionr:toourgrorrjrzuarufildirnr:oo
a1ln!nt!1flnul':08no

to a fi n r:finrgrrJ:vFvBn rr t6'uuii Safetynoxicity trial, Retiability test, preclinicaL trial
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, r { - ! -viluinhalu rfroid'B uavfor!rryrnTuTaa'nr:26n uav/lr6on:vrrunr:zu6ououiarpradald (6'urJrdilriu

: , ,,ir lrvar ur-JraruJar unslrx-Ll) tuarurJrairrjrfu;iru:-!oglarvr:i:.r urJ:;rlrio lioflu;rJzufinnirud'orn
^ ' 't-! a ',1 r- J

rJrdr ingro Products) urju nr:zudnruzuu Lrllfro rr{r uzuu Lro'o rUo$asfl:so'lu r]uduritJ/r]oufn rjrorra

rravuoanoood uavorr,lr:#n{ r{iloiu

vt'l l,1i

znnuisd{n

! - , . nu
L5 I :IUfr nAUl!Ull1A:J111 L1l

d. .iTue{uuravrisuurrvrnTulaEnliud::drJo{oerd']ilntrtrd'rriridrriurdorfiulaeir arf,sri'rus{

lfi ol#ufi n ur nTuTnd nr:zu6 n ua v/r.rion:u!iun15r.JAFrzu6ofirudorn rnrcian rvd old"Luar u

iornrJ:sard

| 1a1.]1]1LtXJ

9,lar.lan

6'uulrurnluladnr:zufinuas/vion:vlrunr:2fin zufinnlrudornrJrdrfifinrurflutrjld'lfir

nrnitri adrrrioa r fruu!!
a.ot mnlu\a1ntfirAnuas,/14?anrsu2unlrerileflan[dudatduuadt rfioiiauavninrur

- i-, -i ,

ryrn Lu La un'r:zu an11tlluul9rf :5:] tvt0 tvtnqt0 1tfru L!1.rfll.J8r (zero waste) L!n r:r1'!rJ4aq1ri amJ. tuqre.l n

aoul6'1o{:{.i'rl.Jan-o rdu vinraFnlrrfirnrn nlir.Janar:ttFrhfiuouri *avinrfiu6 urnsiorfiu6lr



innrJ:ca.:d

tv{o !vtnotvn lu Lnunl:fln0 [asllt:0 fl: s 1J']! n 1:9.J a nt 0.1tffu tv,l0 tv,ltJtaPll

ruaHa9l

- - di
rr! lt!! tv n [u La d nr: r.r6fl Lras/y3o n:v!lunr:zuf; s]tor rd er"Lf lUur.Jdrtniruni ufrriunnirluril

iayl]n?1&t1JU llJ IOLlJ{ 1rUXU OU'l{l.JoL en 911.1*lju

d.d tnalula4nlruilttiluav/tlantsvxunliudttt|ittiuilteiudvsiatfau rfiaii'Eruav

firuurlyrnluladnliuli!ll:vLnnrirl-u Lrayn'r:afloa1iar{1fiLfluo.rril:sno!6ir6'ry
. .c 3(Pnytonurflents) LlJurr.ruLJra!n! Ly tna!afi't tl'tt.] (uon t141-J001n41:Ltn Hyru0u9 $av?n1!!ol a1u:11

.v - d -id i -uaonfuflu'ttJuttas aftf,i6ufl0'tyl5yr.tFl't1r.ta Ea10{u'D.ru1J:stfl11nT{1 ( n I 5 ! 5 1l 0 9r : 1 a 1 u
a r,-..ja, Z-

noraarFrosoaorravr Fr) 11rliu1-i:sTutrjsioatnrr rdu ruurfiax ruutt{{ tuutfiur] rurjrl'] [asdlrlu
rJrdrr.rarrfioqtnlfl rflu6'u uarrir:iurJrdr,fifidrll:vnolto.rinrfir6 lunr:rJ:sno!o1u'n6!l rd!

- qv a t
n 1: ii a a t 1-l! lJ.l66u 1,{.u11.1 t}.la Fr

innrJ:ca.rd
.i cv- ,Y - , "lfro Lvrdonr:urj::luas/u5oniv!xunl: ul::l riulrdl6r odrrflrJ:sf,yBnrr ula s rnsr

1.15s tulJu

flatJa9l

^ ^ - "! - no!tt!! rvalulaEnli An Lrn v/uion:v!']un1izuAn zufrntl'6undrriuIavzudfiJituvoluri rfro

Atnlnvl.nl.1 !1JL llJ lnttil"lltutU 0U11U0U 6n SlUt!!

oo. flA16nnt?R1fl

nt0un'D'tou

o. nr:i,i'rr1#rfiouinn::trsousi'I.: 1 naoqrix.ildfl'rt{Ae uasnltaSrlqarirtr.rri 6l (lnnovative

Vatue Creation) udt'rfisrrirueil,{araFnfirnrn rfiorj.rdnr:asrdu uuasdM:ndrhjldrj:clusd
[g{lt16Ugtl

t!lu']'tu tv'{onofil.taauvlSualuv'lufi 114! fl5v1r'tufl 15ft4o Lu:.r a1t5.r!t n:u'r LvrJ Lravrua0ufuryl
a.iv .i , -q@ -tlllrvtl.] rlulll.tfl14{v:oltti avl !vn15uan a FnfuflvlFr0.l fl't:!9ruvt1.lff oa { tv'{ 0 $lJ,i lJ1.J tfltutljnfl16ut8

!:3nolfrlu d Ltzuu l.rltval lqt,n

o. o ttu u't tui itt w a t a 6 n 6e n t w 6t u fluit
e' -- i qqv X r.t , ;

t!Un^:'lQU tY,l0114 tFldl:9lXglU tl-Jn^ 5!'l llJtJ dnYlAl Afi nt lf '11'! A':U tYQfiltnU'l1O Xnt n dUl1iU
& ^zlo er ravirvnr:n-onio{v5al5!li':arul'ld irlrirnr:finryri6nr:rnrvldurv5o{!oo!nr:ruaFr

j'1 ,

11!l.JU.lUlnLOirdtJaFA{ LtA1t 0',tl4',t:71}]:',tO't L!ttll{ q{}.r0 uUln !Uv]0.1fll.J 51Xr6l.: n1iflfi191ni3!?Un1:
4 -d -i J - w Aq '- -y:o15 va1!'lifl ug n uavvllJ:4yloBta Flnfufl Lnu n5u!'lunl:ylLl.l{!q0!14:o tlJuourl:1u t!ulDnli

. . ! a. - qr&- -vt1.xo't1t 
'lulJ'tt1Jn1510u 

alaonl'tnl n't0u'1.: at:gt.tFlutLffsoauyl:uli Ltzuaa ttu Lacttc Actd tJaFr

olnna!vid ritu Loctococcus ocidophilus, Loctococcus ldcf6 ttav Rhizopus oryzae S)u6,r

Pofy-p Hydroxy Butyrate (PHB) zufinornqfiuvriri ttu Alcolgrn es [atus, Cupriovidus necotor (uia
J -a -{otolJd0 R. eutropha), Bocillus lichenifolmis tLnu BociLlus megoteriunn ttjuo"u Succinic acid tiaa

ornn6trvid vtu ActinobociLlus succinogenes, Klebsietlo oxttoco:rrfirnFlvitilil'ilzuaur
Propanediol (PDO) 1,4 Butanediol (BDo) uav Butanot lflud'u Ioufitturvr{nr:i{u iravi'ruurdrd



nrrFr'nn:o{aauvidfifi6'nErnrilrflotyri yio arar-u{tr,rri fiarlr:nzufrnar:rir6'u
a'-,tl n 1v'{ tf'uo1tt1-1L1411:n1:nonS0lylu!:sa115Jr114Lraulfiuaon't'tfll:Pron:0{1ttljl.Jt"lj1rli1L1l

(conventional screening) rrir vlimLur nr:tdrvrnfinvl-lqinr n:rliltLpir ulunr: nio n:o { nlioontt!!
. i--" , z

frr io ( p ro be ) fr l'fi u d r l t o r 0 u vr*[{do n : o r n r u a r :L r : n zu 6 m a r : m'r d'u y{ a 1 a F n 6? n l lu ta a ;i

nr:yrar:o11.ir5firy!rva!rrac6'ulrrair lfionr:zufinar:srtr6'rdrnrn rfiorirrrlr
4 .i !a

d n15 Ll 1r!it :5vo!0n frru n5:x] Fr?:y't ttua{011,r'r5yr1.i ra0 n 0u 61 1,11riTn1tfix.r'rsa n!n1:hantuTfl
, )qq v - .i

tvtU (ttJFll:Le01Lt011rllA1t:0:1-l:1n1ttl'!{ylLflLL140{lJfl1J0'n11) LrAv}.10U'l.xL14UtY,lOtl'!0nl5tJAnLU

i'olfruuiolurl:vrvooeirrlilrijuflcuururnfinr:rdonlfflu:vd'ronarun:: ravq6uviriatLr:nl{ou
v

vloviorfrolu otilvarrr,16otudumouqoi'lunl:vrin rfiokil#riiuflruu'rfr"rv:"!n1:runoontu
a;i,v

n:u!1!nr:tn!tnu'tv:ot1Jl-trjryu1d.l tL?oa0!

,rt:io-rn:vtlun^:fr'[#riaydtorar:rirfr'ufirnrvrufirorrdrunrrrr firu-rnrrluRri'r
,,.!

vlrutnrvn[uladdxnlr'! oxurll]r0uer0iv1r'r1'1n1:LtnunxTrSo'lu':n'rn:5r.rflxrn! (BiochemicaI

engineer ng) irtLnilom:-56'ru6rnr (uioiel'r.r:i 6'rn1lr Bioengineer;ng) trju nr:t.unnr o6uvt:'ti :

rdl n:fi Lactic acid [as Succinic acid nr:tdn:vlrunl: esterify n:o [acarr 6'runr:nd'u ttasnri

tolo:14fia un v rv nlula dln:lrlvrn:rfl (Simutated Moving Bed Chromatography (sMB) Process)
j, -s a .j -i

LllULrU'rl]',r{14U r11!Pt11t.]r1lU L1J LFr UOn{1flUfl154n0 tOUAl:AflOyit141r',tsdl] yAn tAU{dl50uyl5U Ll lfl yl

.6
utluo-ln:ru rflu nnol:r,'loir.r rijuo nyn{ La'rr nro.r nrr'r'd u n'r) uu nr{aaooflol ndlvuhlou lri"ldnr:flu

uviur (Centrifugation)
l. "i , d "i -fl't5tdu0to.1yll.1fl1:fuand159t.1Fruy,{al afl fl{tnlylFr? ulDn'r:ou Llu 111{tn:J t1l0 tv,r!

< &v
riolvrr nr:a'.: in:rvr.rar:sr-.i6uvr.:d'rn1fl ln u"hin5v!?t,lnr:11'r.i tnfi trh nr:a'run:rvr.i succinic acid

IouiBnr:nrrlnfitt unl:#l Ln:r vdloruofiuvri riant ior nr o nr:*'rrn:rsli PLA 1.{io PLA 01nffl{

l.ltYl1l (L Hai

^ &-
n152dfl a15nr-.i 6! t'tiu Glucose, Lactic Acid, Succinic Acid, Propanediol, BDO trnu

c i,e
Butanol ar flrrdalaafr16'orntor ly6o1{nrlnr:rnun: rtir-r trudoEj v'lrrrirr nrnrluri'1]sua"r tUunu

e { - -x6.b tlrtUnlUQAtJY[A'ldnfl{2n1Wq1UnA1nU1 e.]Lt1-J1111{n1:'laUttasl'!9i1u1Pl.i1-l

nr:finv1n'r:d'.i rn:rsrflroF r:Loflrail 1 lfiodr:roa-nanrntunr:rjrrrldrJ:vlutd ldu

nriruAodr:ri1{ 1 oru:runr:riohld 6ratLr:ozu6oa r ntir0r1ar.l1!n:v!'rl-Jrr:vl1{ tofi viofirivrur
61 v.4 V.

[avaM5a'Ldt{]uarisr-{auv1{oFlfrr n::!rJnnrfri[o ttu (o') 1,4 diacids (succinic, fumaric and

malic acids) (b) 2,5 furan dicarboxylic acid (en) en hydroxy propionic acid (d) aspartic acid (d)

glucaric acid (u ) glutamic acid (s'rt) itaconic acid (a ) LevuLinic acid (et ) hydroxybutyrolactone

(oo) gl.ycerot (oo) sorbitol (ob) xylitoVarabinitol (osn) gluconic acid (od) Lactic acid (od)

malonic acid (ob,) propionic acid (oe't) trlacids (citric and aconitic acids) (od) xylonic acid (o<)

acetoin (bo) furfurat (bo) levoglucosan (lEtcr ) Amino acids ([ysine, serine, and threonine) (tDsn)

Bio PE (Polyethytene) (ba) Ethylene Gl.ycol (ba) Tetephthalic acid (b!r) lsosobide (bo) Poly

(butyleneterephathaLate) (PET) (bd) PoLy (trimethytene terephtha[ate)

rr1: Antv^ biopotvmer ln eld computer simulation u{Jur. ^ :6nbrTo u{ r lriun ^ :
liruratl:r nnnr:nifros rfioflulrr rnfi ruavnruarr-ifryriFl?lrriou 6rqvrirL.ldu:vuv rxa1n15ia-ul#d'!

rras rrn!a{r{hn1ian6'uvlunr:io-atunrvr:rr



nr:a'itntrvd catatyst or-rh,lril ifionr:r.rfin biopolymers rilunr:urd''r uiuJfr fri u r

911 11,{}]11}]1jt vdylon^y{ U0 f- t1,l1.r001nrl t: 1tO}.] (ConventionaL catalysL)

a. n t$lw t u 6 du w a 1 d fr n A x n Tt d1 wJ a t u tit
rflrylr'ru liuln:rnr:lud'nrcrucfifrorar r:nzu6noonrLrrfluzufinrirud'uacfinrrrlrfluhlt6"[u

nr:rjrzuarui{rtloiouon{nr nrqnarvn::r'[d'ourr:: o r5r arrr:ntdrruld'6 uavfiqrunrl,! flaonaxr

ar!r:n trrjlciu6'ru6'uru ovoiorr]ruiu +e tduri:vrlnFmfirudlflrylrat-o lor-r (Product) :c!a!!-4fi
6'ornr: (Properties) :rnr (Prlce) uavnr:2frn (Production)looutjloonlilu en nrjrit'a 6o

nrir A = Additive ndr B = Compounding uav nrir C = Product lo ufirrurilrrnr:idefrifl

Additive nr:l'zuur rlrnluTnd nr:#r rn:rvr.iuavrJilrJ;.:r;ruall-frtol ar: 16l uril rtiu
(o) nr:rVzulr urh:riuiirrjsva-rrfjuar:6'r 16r (to) ar:rfrr usiror no::rtrF rriu alaAnlrr{oir1nfl:o

.,.!'Lt:"u (er) ar:rd!,usr :.frolfr-r:rqcuarrjfr rrju rfirnrrrryfiur ,fi:.,nrr11a (c') artt1Lzufr!
.. .._ .i

(compatibilizer) frarrrror.rFnlq turrJ.il'{'r6utu (d) nr:11ein-J1ari lfrr uoir 6'r ui6lrrr ry nluTa dfirnr r
rrlu nr:rJirrJlqcuarlTtosurft oiru lynliladrou"lsd

Compounds [avzu6srfiruc{ nr:il-e]urtynIula6noInrruriufi ozuf o ufl uzufi nfiruc4

uflrvrru uavrfirarl-frnr:ldrul#unnsirrornftfinficuc4rfirr 6'rodrrrdu zu6nn-rudfldr
(",) nlfou nrvrara6ndrvirn.rlfkiroriou rdu mur6ur l{n (to) qrrvrrvrirndrtf frrlorat r:er"id

rru'tuanrrvrJnfitornr:urrvolundr odrrrjou r fl (*) q'marafrnfifirir orR uas r.llrrfR rir rfio
&^.1 --a1r.r1:a! o.i nun'r1l.r{t-tu5o o'r n1o rtu fl{rff!o1v'r: r.r3o ornrtu4 rfioouorLn cuarfGro{ i.rA nJiruql

(d) fl ailila 1d d n1a a'rvir n r:'ldoin uav natri uavinur n'r1r.tdo (a) norLvrmlriilcilfrfifiuyunr:26n

l:vlrcu ooo - odo rry/fiIanfr uavfiqcualrjfilndr6urfil$l.i!flarafrnfirnrnuflnr:frr
. )- v(compounded resin frfi6uyuarlr:nurjlriul6'ufiorfrtlril:Tnrinq6lfrriJu commodity plastic

a'rvi!uriaci.rfrnfrrud) (b) flril6nla;irra:nnr:l::oolyri (s,r) ileirldnr]u rit,lfr n r::-lrjryrTn
t -i d: z -

zuF ni'ruryirrudnf,u:rJ tvoilrLylo:r.r 1J'rnur rra v nri reao! n5s nrrg (a) norLlrmuriraraG nfirn r vl

aur:nvun1uiouldr]rnn'ir ooo o{firrtar6ua (G() no}ryr1?r.Joi;i]1,lilrrudolraraF na ornrrl it{.r

tuj:'tv uavdlu.rt:r (oo) oorrmurinolaAnfi?fl1fl2a!uduluo::lrrfi iirr,ti!zuFofiruc4fiudruuruuugi

(oo, Frol]fl'r?uol'{aranntlnr nriry:-l nr:un 6Olfirfldllr.: (oto) rlod1a1n PLA frafrnlrivrl4Ud't

oonolnflxq'[6' (oen) nriorTr,'lrriruilnr:u::1 (Structural Foam) hfinficus{yrlnr:ullyri
(o<) qrJn:nlvrrrnr:u y rinr uuo nldn:3.r 16 ur ttdrfi"{ r.dr firfirflaarrg tLol#sr&: u] rvr r u q ruarLl-F

lndr6u.rrirarri6torzu6srrirudlfi':nrrfir (oa) qrJn:nlrrrnr:urvrrjnruh loel6onzu6n,iruei'iildouun

nr:uFnaaruylr6rnrutdlrl{ ldu lrarrSruzua fi ryrir

Product Quality nr:frerur rynlulaa'rfi oli!l: rnrunrrtorzu6nnlruq4vlarafi nfixn1fl

6'r u,sinr:fiu:rJzufro.riruc{ nr:ynao! n 1: um naa ruylrlfirnrutd nr:tdlru n':rlrjaoo;ia udsolunri
rfr!inrcr n-rodrlrriu (o) nr:finrcr6'run1:6qorurTnuavzuatfto.ll::oriruc4v,{araFn€rnril
(lo) nliFar:lzudrt:unnaartlrr16rnrrlufiu (biooegradabte in soil) rLolnr:ldilairLnql6urfio
nr:tnvni (en) nr:finrvrorq nr:ufrrinrgrzu6nnirus4'ilarafindrnrrlulnpr''l (a) nr:6nurnr:aarufrrtd
rorzu6nfirus{ilarafr ndrn ryrlunorrl u u (d) nlili-urlr.: rnioldn: nr:zufi n lfiotr.i'u,lilrcal fii nr:26n
zu6nfiruc4nn rafi nfirnrn (oonurr v5o rJfrrJ:t lni o ro"n:l#fiorrrLarrLr rn"lunr:zufi FBufrrlrarafin

6rnrrtdrfi ul lvir fii nr:zu finBu 61 commodity pLastic) (r) nr:lroaol6'runrrllaoorfiotornr:
ldsrud'ruot,tr: (6,r) nliy oao! n 1:1{!::ofiruq4n rrLrL r o:or! rnufl:6ulri rj (a) nr:ynaolnr:ld



!::lrYrue{o1!r1a:sruora 1a (x) nr:ai^ rq,aoi^lvri" rlrir' frflJiruc4'frludl{u fitlurvr tnr:i{u*av

l rslru'l Fr.ll.J

a 1 a fi n 6 1 n r fl iir u ir n r :'l{l r u 6r u n r : rJ a or rJ d o EJ tt! ! d'r ( S[ow release

application) : nlid-itFrirsl.i biopolymer 1#ar!15fliot'1r uion6lar:infirirl1 ld

rravrioul rJdoloonlr'lunruudl rtiu nr:lir slow re[ease drug, hormone,

fertiIizer. herbicide. insecticide r{lu6'u

ardAnfi 'rn1fl drllir nr:tlnv ri : n1:2arlfl :vn nLfr u tilonoou scaffold orn

fla1fi6nfi?nlatdto.rnr ulul:v tvto t{lunr: lailnru u6l unilvrlnr:ttnv dt a'l

lnufi uururrovtfl u Medical Hub InErfro{lriruurriouonfir:v6'!ovrirhjldrrr

n1:uilvEil6'odrioilo-lurasfi ulrvrtiriaio-u!ri1ili6'u

m) ila1aFnfixnrl"t61u!:51rirur4 (Functional packaging) :rtiu tl::ofruvlfr ll qv o

- 4 dr4' - .i
ul6rn^: toiryt oloduvt5 u Lri: vo!vu{ u5o!1:{t flvllJ0 nn1:vllo0'1urL0 i01v'15

- .14 d
!:5onfuflvr qvo

r,rior-r::1firudfi nt!qrlnr:qnto{tJal:tr13 ufl u61

<) vlaraFn6rnrndrvYlzufinriruc{ldrrfsrdurfr r (singte use, Disposabte) : iaq
- ia qt/ al

l'{41fl nny!fl 'l: L{tlJulJ5val LLav recycte Lelu

: . ury y 1. 4,-:-.
q{Tt1 nl u t ou{'ll]vle1aonY L%tta114 1 tljuFll"l

d) v\araA nfi1nlnffldpirunrrrnun: uiu uaraGnerqrdl nlulrrsdrnA,r'Lri n:viozuatri

:ufilnr:vtctdolnrua !3rtau:sustrarnr:aarufrr16"[unr:tdlruoil

6).d unrun1uaian1 n n da 1Enrant!AntiwsfwaIa6 nEen1wnaaotru?
y 4 .t vd

trlrvtraufroLralnr:liiuttaslVruurlSuvitjrravn{l1fiuriri"lt'ttl uavn:v!'lun1l114111111

r1:vFvrBr rvlqt uasfrultusirlunr: *r'naar uta{zu6Ffcuqira rafi n6r nrn rifluan rn:::ltlrG rua vlu
:.-""is-vs-,--a^^^--"_.s'----i

anlrsvrll:vnunlu LoutJuu?vI1.:nllvYruurln: l nr: utavuv6o nr:rirtfiunr:Tq',u 0l1r

nr:io-u uavfre!uro6ulrirjuasn:vl?!n151vri fi fi rJ:v?vBnrvlrrnv6'llurir'lunr:eJoa

aaraviournnaarurLoqzufi nficudnnraFnfi rnrutfi nrirll

nr:ii'a rfiorJ:v6u$rerior6u u!rjuoadalunr!'tno5111.lfirnrvitolzuf;nfiruci ara6n

fi rnrvfl u:v dl rirfi : zu6Ftur on ir ti ou

nr:iiu rfiorJ:y6u$uavoon ulll:{Iru6uu!ltiorJaa1uuaflJifulifl ara6 n6':nrY'l

;rJuwrirl 1dfi6',u1udrlu:ro'!rird',,lzu6nturovqjrjruuioqrtuviol:rlrururotSnuasflulonal'l
n1i11'euu1 r.l:v6rvi uavoonu!!LFrlo{o-n:uasI:tlrufruulr-ltiouaaruzu6nrizuc4

via1dfi n6?n1v,l ifi o:olYlqrltur,riol:ldouaarsturonarluavturol'lraqj

u. nr:r{elureioUoorilnluTa6flarafinflrnt'r{r0lilrrfisd (From Lab to Commerciat)

rflrvlrurfiotrirfiqnr:fre!urrynlula6riouooqrnrruii'ufrvrr-rnrrrra'rrSotu:v6',r
r;olrJfrl-6nr:finr:i6'uuasrry'ruurvrr.ityFrluladYinldfrndrnrvltvurlwrirln:cIno f'uaa-ufiqrunrn

fio-non1r rfi.:rrnltd4l rravinrtLlr,trjarrlr:nduq oFvrBrin: l:vutiol?a1 l:uvu-o'l!l:cxlr rui{'u

orur.,r*".d.uou rrruio-u:ur,lrun:cd'!{onrtrarur:n6'tlnr:liri{EJ uu!rjsiouoorlanTula6SvGrin:
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