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1. 3feT PrpIeHR
e
NNIEERICIRCEIRECESE IR IR

HaIXI RIITA

AAldl

Trofta it s & SefsT ST afies STgdTel TTeg Tl Hell 31 3Tg gid aTe. fagm g
SRR FHR TR SA0r ST Atfed e A araR A< IAsaTe [GeaTareTe! SuanT aeudrea SgRIH
T 00 AT AR faferiees SfEgerT shie Qu 37 SITU STeiel 8l SR [HeiRa AvTias axreat
FreTTe I 3TTg. ST FRUATETS! AlchehedToTTedT fafde TreTT SOl HRIgHH STRINTH STRae 3Ted

Tt Qerfores anfor Ty deaiasdia wreades / ey g fagme e1for dagmren fafay
AEHS ATGIYUT S9TH SO SR G-I SUGeRT TN I gl HUdTHIST Ug< &0l TedTg oot
30T G a4 TEea G Ao S a1 THE IeRH SR SRisH STRdelel STed. 37T
RN AT Sl SHaATHe HSHIu=I AT GHIYHSRE HaRuT sgid Mol T SuersT
ST IUSHfdhe I, 9 a1 gien alhieal SHaTaHr Uldeiasd daTe ogiat 3T=it
HEIT 3. T & AT Tehedidehl Tl HisTehl IgTeLul FgUIS JUaTdiie STIIER TeHed & STeie
HERTY A §% HRisH, SMESTS! s Adid Samfswhd SR e Sararsl gagav deX
(BETIC) Wehed, I<R HeRTY faamdle Seia gliean FMaeumdia st gRan Segerare dum (CADP)
3Mfor Tiearr femde TefRRiet A9 ge sraee 9wy 3fe Sararst e dw=x (STRC) FivTar It
SR, TTHIOT UREEIS HSTaieRRoT 31101 Sushfddear Aai Gt g aremie fAfih &1 o, fommeatas
fag g dergmTe aTRETd! ger’ 3T ARy SR gl Udel 3Te. we Weifie derimadier faemeif
3O ATEATIS FAT IR Bl Siedl GRS g JTaT SIaeUTd SUes STHe GTe—ar e
IR Fed THIYM fAHfid F=ogmEe Mdred oot S, & Frisd Fet foemdisis ge 3rgH 3a¥
feRmdie=E! g% FXvar Uad g% 3Ted. ST uaifeidn! faemeaiar STgeTat HTeATaehi<a Agat STedTee
oY 30T Az SMTH difde sreguiien Faromd 3urg faesftd F=uam™e B Hahed grit 9uarg
TG HUATEAT LR SSARIT AT 3R, 3N FIaeidT, Tagle IUgerial 0T HTATTe]
AT Uehfdd hTH T 9T UehediHY T foal STd. Troara fagm anfor Aifawaar shgia e fAmor
FXOITE T AISTT SMIRTH gRiT Oeell 31, AT HGHEd STHOMAT S HiawanT Hrefera Mor
NI SIS fas fRigror €Y anfor AsTamTeTes g,

ST fafay Ay faenfed Seie Sed TasT ST SYNTHE aTuRId 31Tg. Sa<e! das
ST digrafavars wad g% iTed. JUaKiel AeT Ja 31Tt S Seeist 3fe Tilidhear a1 Geme
ITETS! Ueh RN he] F& H0ATa ST 3Tg. T20T SISTehi+1 TANT RMSHY IREET SLeiet dalsTT e

urd




Ue SUTE! foehid e STIfor e GHTSITel HIIgH Sgral ATEre! Tad g% 3iled. STAsTae! Jasds g2
319t BETiC Ueredrd faesfa Siieiedn dasi-t a1 fe=it giTelt 3 Udel! 31g.

farrTeitel THUT 93¢ Uehed HoR e T STITRRA dhel MR, SMATId g4 Wehed Yot STet 31 &3
TeheaiaR TH g 3118, AT UFhAHYA STa Siae ¢ § U 3Tl gRae el 3TTed. {000 Y&l S UxNed
ot vreaTues, Jag T AT ThediHE T U, ToaTd ST TGN ¥ fage STfor Arfa=aar srisd
&g, IR 3T STURAT R Hgid FIH AT TE SR, 3TTST 34 JTHTS! dTag IJTNTHAT ATIETS! IuersT
3G 3] JeATT MTTE G hetl Telt TR, AT 33 TS 3T 3. AT faemdiemmkd fagm
T FATHTEAT ATRTHIS TR AT FSTHed TSI @ faemits geemit el s/ el Saweras cy
TereaiT Hedt et a1g. Stfaifadht ScAfRIT wRIsHHATT STardd ¥ o fammeif Tguntt Smel. arg Ao
TeTel! & 3 TS STRTIEAT AToRI ST,

RN AR AT Jlegd fage ofvl JagFe Eg S S dldhaedadd

IgraquaTare! STRNT Haasiiel 37Tg. ASATAT fETea Fa-aiq areil §& Huard JTa feiel Mg
3TfoT UTfSa ATt Tt QT A gd e S 31,

2 a1ften 3Tgarel araeaTd] ScTea e MUl Hifelds aier 7= HedT 31T 37Te.

Sf. AT Brhled
IregeT




SINSIIEE:

fogmrdter wTa 919 SNfor 9a9 dagHrT TR aiEn JieT ue fae ufehdar gl dasren
IR GO Head S et gt S71for §ar ariean fAfFdig arermn fHesd. Ast 3nfor @aistmren
HIAHGA AhT AT SHTTH SAGUITH Herd gid. YR 37T gEaridrg fafay gamsd aene=
IHRET SaTd dheted] UTaTId YA9ie &1 et emdT giegrd el 31e. fAafor sevara sreredr ar
TR YA FAHTH ST FedTuNare! STFNTI SUTvTER AT FROM S WX SUand STl
3. YUTG Sheled FITT ATUR & AT o1 T TTdosiar dllehudd U fauaresiiar Tea&a? gl ang
HIT 37TR. SR IRYAT WS e SHTSTeA Siftd arreaioda qrefauareiar gar o[ Iy
ITH FHH FE AT, HERTY IS TS ol STHcied] =114 Yede e st o7, fagm &
AT W ATfG=Ig0T JASATaT 9o TSARie aam Sl SUANTEIST SHeudredt Iarel
TAAAS A7 TR IGH TG &3 Yehdld.

&g, TG {951 @ AT a9t HeraT SgdiRi gad Asaiie fag g des aRugl &
HLTS ST SATed. AT TR GRHUGH AT YSTHRIG (G g qase [audes SuAISHiHYA fasm
TR Ahia oA fafds SR, Ta-Twor St sHrishH, e JfHT, Jesmre fGem a
T feih STt TaT TSATHE ARIEAI0T STHEASTSIION gi 37Tg. ST SHRIHHGH A5 d dqagHre 7es
TSTel 3 T - TRSIER SR T97 Jd 3Ueisd & Guard 3fTegH Uetudre! Isare aart
et 3TTe. ATTER ARIYM HHRIHS JETHR Uo ISaTd fage g dag URyg &I seodm oy
TdeT g Teiig it fOse @ dage ST A1 W St fOsH @ dageren SugTed YR SHuaTErst
§ 200 AL TITGAT Setl. TSI AT d TAFHCTIS AP FRIFAAT SASHERISRE ST
T Flel JiSTdiel SN dhefl. 378 Uehed 30T HhshH TSI hraid YRy e 3nfor o=t
VT Tohe HEA Jaidl HAadId SUga o€ IeaTd ATG-=aq0] JaraRyl TaR gee Aaead TN
TS STHEI & T ATUR el JTETS] T aIdrasor fRfHd) o TRer 3778, STENTE A< Siofg
3T ATETH STARTE FTeaTe T& 318,

Tehed SYTRA HRIFHISAIT G TR rei1 NS Jafquard Id STed. AT SR,
AT e, fag @ Jee amdie AfaIgel SeaiAT SRS AeHid difcdT duArd Adl. ASE
FIEFHHI T, AP AT 3 T RN YeITeRIeR §H= S0l S ISAAie o a deem
URveT e TREIRaTE ATl AT W= 317e. fafarer deen, dxnee, fommef enfor seieies areamwia
TIRIUaTd ST A6 3178, AT Hai-t IodTedT WA IETS! fase & Jas-raT araR ar & HiedT THTUNER
TeUTT Sg1d & ST Ifey 31Tg. TSN SIfHT, o1, e d g aiel SN @1Td 311R.
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HERTY STTAIA 3. U, R00Y ST AU FHTetell Tsita T faiT o <efsi STRINT T 37eaey, ura
FRHHY TG, TR HHE HG&d 30 T8 Hid [Hed Ieeiell 8. T R08%-30 AT HAEHId
ST o= @I TS HTO! gl
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3. @l.aargfaig e

¥. SILgdeHe eree)

u. o AIISR g
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v. HEggEE u5flg Gaw
¢. gfua (fom=) Uelg 9o
2. Hfa () y3ftig ga=
0. g g9R! (G5 g ders) Ut e
?2. SN afa @l ([ v.c.oequwdd)  HewElE

) 9. o1, off. AFa (3. w.¢. 3083 ITEHA)
ST 3'@'@ :

TrStte Tt AT & e ST HaHTaRT 3fEY Wi IGHETor 3.

2. a9 3 AT AT 966, o ROt SO T STIUATETe! AT WU dH Fhil.

3. Toads, =iy anifol foenre S, afieiiies qT 31y e aiea i ST dersiHreaT araerentidr
IR THRITETS! T GRTTeRIeh FgUL & 3o,

3. ARG NG 0 G sazde Hisgiayr Suss AR 1R SRmed &1 v
AT YT Ul

Y. &6 Ui, sazad URIur g, WhRM SN0l Towl a7 AT g€ ol Heahcar
[ERIEERERIGISIB i

w.  TRRTRIG SV 3T SRNYATAT THARA Ul TS aTedT aTuRTEre! g&ilarid Hudrere! SaRka
T AT U HIH 0.

ST &

qAgHTeT faee STfo @ SUANT BlhahedluTHIe! §Ee T8 SR M0l Yehed STAThSH
REIERRIGERIGH

R STEched! FIATESIHE SRS TRSIHR STaxadhdJaR YR S0l & Tad Saom
EIERICIES

SARTEAT AT 0 W@Id AeRTY IEAHST AUR STIGH S8, SHaNEHrel [agM a dae
a6 @l 7T ITeT g,
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STEANTAT ST

T IEATHIAT FIGAUI SN Weiies & Aot afaedT

. oM g JagmTen aTaEe! 9gra

3. fagm anfor Anfa=aar erien Shgrit garaT

3. foerdiemrdd fagm deagmrea araREe ggr

v, faaifad foareatae: smeiuadiet - crathe THIHUAS Se-=iT HiishA
ST ST

T 208%-30 AT AU ST G G JSHH AR e ST fAfae wrishH
TroTier faegd a GiawaR g9t Hvard St 31foT STRiTehe SRIXe ArSTid 30T ik qAfdeid
e,

Tehed AT QiR (MSiae STIIgie HEe) g Jodh el e Tehat 39 Ta Hehed
yEaTEie faur fafimg gied il ¥ Uehedi=T AIIdl SUdTd 36l &1 Yol faxi Argadret
S Ihe Higl HlUY[d 3:“%

TN fafde Gemene Wit Seied Tl &5 MTAfieh Uehedid! wiEct 31t fUaga T dedhia
TEIG qUHON e, Tohed Hedichd QAT Sehiied 33 Uahedid YAfdeic ol Gafid Tehed

AT TehedTedT SHIHTS TGOS I S i1 T et Agwaqul o1 dhedT.




STENT=AT ISl

o T SersTea AToRTGH WS- Jet & SR HRIshHATE ef¥ehi 378, SRS
TR, fammars, foqme a sifmifdet e Sifol I MTEHTeT §dia 8T 3131 SRR et
HIFARA ANTE FRI%H TGO Id lTed. THRal Aa4d Tdhed 3Tl wRisH dril<ad
FROATTS! A=A DI, &, YA SAMOT IROT ATt IUGSIAT 3721 YEATRS STEU! SIS TR,
Taa FAfea 3feD onfol FreHaTel Tes AT 3T9aT Uehed TafdaT ST 378 STuferd 3R

31T YA FIIFHIETS! “fA a AT aToRTETe! TgrA” g iei! STRINTH 2009 UTHH §&
el TR, fag g JesTTean Afa=rgul araXreR SR FeheaTeh i WKiTd HITuaTd Jdrd. 318 Thed
TS FERISIHe Hifiies SETee, STWaraR SeTia SHe STfor faemrarear 7ai STt Sugertar a R
JreanRi fAfed eTaTa o1 STufard ane. a9 31 Sy / Udhed df-er, THeT (g s1uar faum fRgra
G, T AT U FEATard! qsiiched USdlesult dee HI=Id feosean g fAae Shosedn weamai
NI FIHGRA UGS Tl GUATKT A, ATHTS! T HIGE FHLUFTHTS! AN TG21eh ol SA1for vl fafea
TN ST M.

Y Y TEATE ST UTed SR deiaet Tfad et 3ifth Tare giciarge qurelt dest ST,
2088-20 I HIAAHES! Wl dgie At ST UreTd HRId gidl.

Q. B AL B AT oot 31
ggeg, Sia Mt o5 @ Jagme ST

Re UL S BE TTIGE oo peretes)
BT (HaTHaT), WE dase e, Has

3. SLOS|MISR . o
& MY SRR, Dol ATHES [ Hererd, Tt fgeedt

Y. B TSI BT oo e
Y, AT, qof

U T Qe BT BBBUM ..ot iEee)
(Farfaga wreTTe) SAafag, gaE g

& S FWAR VRN geQ
a9 Wi, SIEqeRY, saeTRciE, og

8. BT BTHT TG v veee et peres)
faumT v, SIETE!, SeemRaEt, Hes

¢. 3 e fa gy (R v.c.Ro @) ge gfug
F) . ot off. AMaR (7S, w.¢.R09Q W) ... Yo afta

ITEYT TEATATE edHT AT=aqu] 9 SUGeRT oYl 318 et 3t e it I fge o) gafad
Yehed ST M A Fhelean TH=aiqe qu=iieldR weara STRirean foamrs arer. avoamd




T 2088 -0 AT HAGHIIIA Tehed Hedidh GiHc Ta1 T T H I gl -

R. . 3 Frhear e
aTee, Treita T fosie g g ST

3. ©f.gLE At porer=s)
Tgw, JSiig Mt fagme g Jagme S

3. ©.gamg Rig e
TS, Titg it fogm 9 dagre s

Y. <S9S e
HaTa HelTesdh, TR Jas SeT, Heg

4. SI.TH.%. 991 g
aeten afe, stemRyAeg, dige, 4ad

& 30 el 3. fa. g (fe. ¥.¢.208% gda) g gfag
) 4. a1, it A (7. u.¢.203] UEH) geg gfug

Tohed Hedich Hidie dedla faeard weaErer S Y6 Syl Fehederad
GIGAHIoT 30T GHET TeiehRdT ITIRUT hivdTd Id. d8d dgi-! [Gaiell Hd fOaRId 9o 1= quURiidar
TeheuTaTad fHuRl Sdell Sl 3 Q@TaR. STRARTTRAT ARl HahedTedT SiHaasauiars! qeafed ged
At 7R e faafia a=oard .

THY SN GEHA dheled] d g% AT Hehededl HHMA] WiTel el Jdhed Hedid
Gifdiiered Oqe STTal. a¥ 08%-30 T HAGHT & AT THUT 33 Uheqredl Uehed SFaveni!

a¥ 20%%-30 HieT SN A=l feeiedn Uahedie Ir) IRINY b, § A9 ITUGTd 3TTeiel! 311, et
fase g SciedT/ Iul SHTeled Haheard! Sf et Afee Je eyl :-

eI Tehed (STEahIuTHS ).

fAae odNd 3TTeiel Uehed ¢ fag 11foT das=mean aroier ST 311, TsaTeaT 31fie, S ifois
TSt TTHioT ST eAseTen W, ASHIR FAfHde arerr snfor ughore Seame wdi= ararawor fAfid
e e wufees araraeer it nfor 7 dasmmiag fAewmmg dives et ardaror
Toard AT giga.
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Q. Y TH SAUTHGIS! T WA MU Sl +eh TR JeoIel Ao,

fawmg enfor qieror

YT FHIIAGAT SHTEEe ! Hifgd! fohdl FT ST TS I gid. Sieb 37107 281 § T
AHE%, GHEIfSis, Wfifde it Wda StaTe Ud Gud Wemad. G Sl STEuI= goaeiih
FHOT/ER AT geiHes STMUT 314 TP1 U eI HSHIGUI=l A H A1 TehedTare!
RN fHeTes. a1 UehedTHed Uah Adie S3aei«dh Yo Aed-ig faefad soard ey e o gatr
JIORTATE 1Y, T, @ﬁwﬁwﬁrwﬁg@éﬂﬁﬂ%wwﬂmmmamww
ILT 3MMe. YUaThe fasyernt gfReege oifth Samtarolt -
A IR GINGT He4 U (AT Sihe JAdes e
S Wdd feedan HaY SMfoT sfee@iHe dgda
1 MY TUMSIHS 00 H.HL x Yoo T.H. Taedl
FaNie §a MBiagadl Hiigdl S I, 1 IREd
IR STheAe JdvieT U Bid. &7 Ui HAffeder
STYR 7 JUTTes! ATTaTTe SEfagdd Hagl, WY G

3TIOT &Y Y31 AT FH% STehe IR Fiod Feal. E
eyt Alfgdl a1 fafaiy Sihegk W gid 3mfor b
T foT STS YT A TEHHUT Yol T E1sh 21l qeregy (Sfhe) R wwfacten fRReflt F7 enfer

R. fagm snfor desm dEree &g

STARTH TRfRIe T goferd STiGaTEians! R ST JareaT e Saarel Het 3uae]
ST AT IR TSI [aaTdieT e Teh fage MUl T HETe ohg, TITAA ohes 3TTg. STSETSrea
RIS SIS ITareT e S0 IATgAaR URd AT SiHdel fieror, ufieor aafor
TR Gt SUGST & AT gl A1 ANTE THE 3831 31T, &l hgid R ScrgArd! (&g STRau,
Aigoft, ToAT, Ugdt gien 9w a1yT TfAe Sied! Hized Uide! SaTduard Mol @GR Ui
URERET o™ 9gd SUUAHIe! Yad ooy SN, fase iUl dasi-redn Agdie dResre o
TefquaraTdl 3 g TS 3TTR. B She FeUIS! STTHUTET GHISIAT ST Gt S11for Jteyfores g afen
Heb T@UGTE T 3M]. AT Shg S AAUIGH, SgaR SHTRA SATGATT HosTaehd, -yt Tfor gar
FISYS IroRnt Gl ee HRITH TEfdes STTam. a1 g U fthid UTafeies aree TG JgR
GUISITEAT 31 e i e grafds! Sard. g U Jzrd! TfS-a IUshy 311g. J=rd! 31for
FHH! T dde TTcfgies SIS |G 0T, Wi FHR &0 S0l gY g fagresedn Siden fag
SV FAFTATER TR Ui {dehea qd14 G Slied e gul g1 ITARTIT U HEd g3l 3.




3. ARIGATSHATe TSCITGATaR STUTRA GeH M0l &Y IYRTT HiaTied Hed
e SAfAarE! Sleaagrae TRraiesor

SHTGTHYI Hob g aA-ar SraaiT SuSTiaehare! Tl Tt 94 SUSS] e gdld. aaids Hod
I Gt TR gieites. AT ST, AT Wt TATG < FR1saret fammdis, Aie, 39 U ahed
SR o] 3R, IT ThedTal I3, FRIGATSNe T TRIE aAf-aTd! GHTSIdIe Bl hesiax Hshal

oA, Tidcsed, BIVTH, edTd, e, aredced] Waid! dTe- ST TISIITgH HHIST 3¢ aTg Jdh.
AT YheaidiTd STATIdd a1, UF, 3T, hids, il AT Thobiax HfehdT hudTel Ugk! [dehiad chedT 1o 3TTgd.
ITESs AT AT I SATGATER STEIRT A G&i 3T &g IR (107 groarg 3nfor grnfeies aRkadd
BIUaTY Hed GIVTR 371E.

x.mmﬁwwmaﬁwﬁmmﬁm

fafay Sidiear siuedt g SUBsHe HeRTy 949G o7
T e i, SUg Ul feshlggl Bid offe. iq Foedl
e FHoedl TR SV Joged U gl giees RN e
et STS[e! UGS ATEl. I AN S0 HoBga Sweram
TR groardt ofidt Srd. g urHiar STRNTH gur 3ie; SMaRa
TR SRST & Tehed HoR al. gl Hhed e HeRIgHie [afad
3wl ToTen ATETeET AT SMfUT HTATTeA 3Rl Tae S
e aAet enfor @fen fafke vmTe Swed g8 Sfad .
ARG GRS 372N HHREAT TH-ATT ISR TR e’ 7103 TR, Tl
SHohed TS MRS UGGl a1 3ol des STTd. JUaTile &
BARIH TP WYY FERAFERN STedT 75 3TTe. AT fSehrot,
THUT 2§ FTHIEAT 9. 3 TH=ITE YU 3R




u. fawTUST=r e ufaay FE Ao SR atdie s fGwm

SAIOT i HeaHa=

AT SR T 3774 S ST AR el &0 SiTehedT Glehie G aTed 31Tg. TS
TNTHTIERR e FeR ATefduTT=aT ST GRIEw e HTeivor SR & JeuTT=aT fiSeiar 21 9ot 7 e
Y0 ARG 3. 3T G4 T 379 &t T=HSH aR URUTHGRS S€ IRUITT AGHE TRERIIS
3wl aTEien daeTET ST9ATH el ket AATel. T HHATER AT HIGUATeT ILTT STRNTH STRTIC e
Iq TMeTeTeT fARTdiee Ueh Uehed il Uda 3118, Hobule UiERdIe a-eiasdie Sia afehd geaiar
IEFT AR, FT SIS Fret AR vehrean amededid! fag ot et 3R, 71 aeuciiuTeg St gfsha
TSRl 97Tes HUITAS TR T 9T 3T 3TN S0 e ITeT ThHE T 3T ol TS T ¢y
d ]0 e AR & JRUTR TUTHH 3T 3Te; 3TTed. BT HehedT STV SiTed IRUIHEARS Heaaidt
37T 3TTE.

&. TAIgg TIUNHTIS! TT¥eST=AT U Wt STRa-Uives siusht gearen fawm

&L, TUTIET ST 9 STHUMT AaiETS! THg THTONG U7 g1 TR €814 Aerdl faud 3T,
Mfey, Fod, e aﬁ%ﬁmwmﬁﬁﬁwmwwﬁw% uo
<Y TFe L. TIE! MO SRl geTaehesErs guvo g
QU Al 9cdh 3llg. IIh FKIA] ATIRvAE 3% S0l
G 314 Ui Id1GA [depfed HudreTs! Hageal of. Aigad
WW@W@W@W%.W
HYHG Ve SRAYRR qgfas STANT SR THY H g
ST Wasdle ST Ggst fAAT0T Hdl 3% Fehdle ST ST
faenfea Sgrald @1 a1 ANTen WiE Ie2 eidl. I ARliaaaanis
fomToT sRevara a3 fesfaes a1,




9. T AT ATIEET SATUMHT FleHATRIE WEFET Fafad Wa &% R
el Sogean faerg anfor fAfdd
AHNG IEEAAF  DleFARGA FEARUIHe JomT e SUd dece  eaedns
FOITAT LA HageAT SfReege Ath Hifche Sararel a1 TG AT WehedTdl Hefdt fGeit A,
FHICHARIGT Y& HReH [ Hd FHul S0 FGR HliehARISH T wd Hafed F0l g Ua SRGRE
JAST B€ el ATHS DICHATIRRIS Tfshd Teahid T T FHTOT g1 3Taw. HiewhHd
g FYGHS TURR HedWe Gfhd Fedhid, I, U=, SMedl SNl gav Mgiges gom=n
&T@@I{H‘Q‘l’{f{ Tﬁa& e @a ZITEI:% Manufacturing Process for Microencapsulated Pesticides
W‘gﬁ‘ﬂ, GTF@'{E?TI%TWW&TFET using Interfacial Polymerization
Tfeha ygres gIomst favarsn w+t aar a% Core-Shel et Preces
FAehd. A URAHSE  FoRIIEIHE- '
TN STT0T oISl -TRURHY R 3 | e vgpomerPesies
WA Ay gen dge gzt
TR e 3Ted. YA hichrRiehet
IRUMHGREAT e HHGHS ST e
SARHTHS hicahRIERdl TRAR AR

TG BTTOTR TS,

¢. FHURNAT URIEA™ SIS WEhdl w8 UI[IATHRIAr Thol @Y SAfauarars!
TSNS fagy neamed gy Ut BrTae HIGHT SHIONG 3ol ST, SHIaETeT AUTeT areseedl
el (TgIE) BT U Aecare HiY STaRIY AT ST, U e fosfie AT geehredl I JHTUM RS U3
AT W13, RNehd TGN, AT HY SRV TR U TR FRUATces T 3FeYesl Ut [ arfor
oS amde foal-tecgetore 99 (Ifvg). a1 99T Ugie! farid &ed (Sue) giard. ares
FHUTITET AT ek STV ST ST ATIR b SAGATHIS! fidhed TIR FHudT GITe Flfed Afea
1S, T HAIUT FERIYAT TN HG g, I DIl SIS HISdl TR H& JTe ITeh Thol @
UM TR S0 Si|rct IUART Sal AraT ATTS! 3T ST €f Hag, AR YUl $SEEiSl Wlheld
(STqw) STeblented, qot 37T ANTYR fogeRadt whfosst, AR § TPRTIUT SH i 3TTed. TE-TTe!
3 W] IUGS A gl SR AT ThedTdl Ie21 3. AT SRIT!, Thdduvl S=NY FHe FHur=iten ar
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Dr. Anil Kakodkar

Chairman

Rajiv Gandhi Science and Technology Commission
Government of Maharashtra

Foreword

| am extremely delighted to present this Annual Activity Report of Rajiv Gandhi
Science and Technology Commission of Maharashtra. | am happy to say that the
Commission, set up under the Maharashtra State Legislature Act No. XV of 2004 for the
purpose of promotion, advancement and propagation of application of science and
technology for development, has been progressing well on its intended path. To fulfil its
objectives, the Commission has charted several schemes and programmes for the benefit
of people.

Major activities of the Commission are focussed towards encouraging
researchers/faculty members in academic and R & D institutions to undertake innovative
studies and research work that would culminate in developing new applications beneficial
to society. Such applications are expected either to provide viable solutions to specific
problems and issues faced by people in everyday life or may even help for value addition to
existing livelihood opportunities. Maharashtra Gene Bank Programme (MGB) at IISER,
Pune, Biomedical Engineering and Technology Incubation Centre (BETIC) at IITB, Mumbai,
and Cillage Area Development Programme (CADP) at Nandurbar district under the control
of North Maharashtra University, Jalgaon and Science and Technology Resource Centre
(STRC) at Gondwana University, Gadchiroli are just a few examples to mention here.
Knowledge and database generation, technology development and deployment,
empowerment of rural eco-system and creation of new opportunities of livelihood are the
primary focus of all such projects. Inculcation of culture of applicable research among the
young students is extremely important. Commission has evolved a novel scheme namely,
‘Assistance for Science and Technology Applications through University System’. Students
and faculty in the smaller institutions are encouraged to identify local problems and work
for viable solutions using local resources. The scheme is being implemented through major
universities in the State and is being expanded to other universities as well. Engineering
students under the guidance of their experienced faculty are encouraged to take up small
projects of interest to small and medium sized local industries under an internship scheme.
Economic viability, practical utility and interdisciplinary work approach are given due
importance while implementing such projects. Commission has taken up another flagship
programme of setting up a network of Science & Innovation Activity Centres (SIACs) in the
state. Interactive science exhibits, demonstrations and allied activities there are definite to
make the learning process of science much more interesting and participatory.

Though, quite a few technologies developed so far have been already put to use,
efforts are being made to transfer many more. A dedicated cell has been set up at MCCIA,
Pune for this purpose. Young entrepreneurs are being encouraged to upscale lab level
success stories for benefit of wider spectrum of population. Technologies developed at
Medical device innovation programme at [ITB have been playing a significantrole in this.
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Commission has so far sanctioned 128 research projects in diverse disciplines such
as Biotechnology, Agriculture, Food Processing, IT, Education, Pharmacy, Healthcare etc.
So far, 65 projects have been completed and 63 are in continuation. Around 81 patents have
been filed. More than 2000 research students, faculty members and technical workers have
participated in the project activities. The Commission has set up 4 Science and Innovation
Activity Centres and 2 more are in making. 35 developed technologies have been available
for use by industry, 19 have been already transferred which include 12 new start-ups. So far
7 universities have joined the university scheme wherein 85 investigative projects have
been approved. Under the engineering internship programme around 420 students have
participated. 13 Technologies have also been adopted by the local industries out of the
engineering students internship programme.

The Commission strives to widen its spectrum of activities and reach many more
stakeholders to benefit larger cross-section of population.

| take this opportunity to thank the Government of Maharashtra for all the support,
guidance and encouragement to take up new initiatives of benefit to the State.

I do hope that readers would find this report interesting and of value.

Dr. Anil Kakodkar
Chairman
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‘ntroduction

The development process is strongly influenced by advancement in scientific
knowledge and generation of new technologies. The value creation with technologies
helps in creating new opportunities and services. Employment and self-employment
create livelihood for the people to progress. With early initiative, India has set up a chain
of research laboratories covering wide range of disciplines. This infrastructure has
strengthened indigenous capabilities in areas of Agriculture, Space, Atomic Energy,
Health, Transport, Chemicals and Oceanography etc. Putting this infrastructure to use
for the benefit of common people is often emphasized in the national policy. States are
well placedtoreach outto people at the field level and effect knowledge transfer for their
benefit. States can effect bridging the gap between the research efforts and potential
end-users of technologies. Maharashtra has the benefit of large number of research
institutions of international repute and this valuable asset could contribute to
development initiatives of the State with focus on innovative applications of Science and
Technology of benefit to the people.

Almost all States have set up Science and Technology Councils with support from
the Department of Science and Technology, Govt of India. This national initiative of over
Four Decades has helped in strengthening S&T activities in States and successfully
implemented various programmes of science popularization, renewable energy, remote
sensing, technology development and demonstration etc. These activities have taken
roots and States are ready to take up bigger challenges of research and technology
transfer of local relevance. Maharashtra has well responded to these initiatives and
made an early beginning in setting up S&T Council. This was further strengthened by
setting up Rajiv Gandhi S&T Commission as a statutory body in 2004 putting focus on
applications. Apart from implementing national programmes, the Commission has
launched its own schemes in Maharashtra. Projects and programmes are being
implemented with the help of existing research institutions and field agencies. The
response and results are quite encouraging and the Commission wishes to strengthen
this mechanism further and help create innovative atmosphere in the State which will
be of much benefit in the long term progress. Technology transfer is a much challenging
task. Reaching out to common people to adopt innovative methods would involve
considerable scouting and handholding. The Commission is keen to pursue this path.

Presently, the Commission is implementing four schemes which support project
based activities. These cater to scientists, researchers, teachers and students,
including school students. Outreach is also towards entrepreneurs and common people.
The support is provided to innovative S&T activities. Participation in national
programmes, coordination with National S&T Agencies, interaction with S&T Councils
of States and field agencies is attempted in all seriousness.

The Commission is trying to reach out to more institutions, researchers,
innovators, students and entrepreneurs. Objective is to encourage S&T applications for
development of the State with wider participation of all concerned. In this connection,
suggestions, ideas and inputs are welcomed.
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Commission and Its activities

As per the Maharashtra Act No. XV 2004, the composition of the Rajiv Gandhi Science

& Technology Commission includes the Chairman, Five Non-official Members, Four Official
Members and a Member Secretary. During the period 2019-20 the composition of the
Commission was as follows:

1. Dr. Anil Kakodkar Chairman

2. Dr.C. D. Mayee Member

3. Dr. Devanand Shinde Member

4. Dr. Sunil Bhat Member

5. Dr. Abhay Jere Member

6. Dr. Gajanan Dange Member

7. Chief Secretary Govt. of Maharashtra Ex-officio Member

8. Secretary (Finance) Govt. of Maharashtra......... Ex-officio Member

9. Secretary (Planning) Govt. of Maharashtra............ Ex-officio Member

10. Secretary in-charge (S&T) Govt. of Maharashtra..... Ex-officio Member

11. @) Dr. A. V. Sapre (upto 04.08.19) Member Secretary
b) Shri. A. S. Manekar (since 05.08.19) Member Secretary

Objectives:

The broad objectives of the Rajiv Gandhi Science and Technology Commission are as
follows:

1.

To be an agent for change, development and advancement through inputs of Science &
Technology.

To function as the prime mover for stimulating horizontal interaction between the
universities, research and development institutions, industries and other institutions for
developing and upgrading science and technology applications.

To create facilities in institutions for undertaking application-related research and
development in areas or disciplines where such facilities are not available or are
inadequate.

To propagate application of Science and Technology through adaptation of technology,
formulation of projects for using the technology, field demonstrations, imparting
necessary training, publications and consultancy.

To act as catalyst or facilitator for transfer of technology from laboratories and other
research efforts to application of Science and Technology on a larger scale.

Functions:

The Commission undertakes programmes and projects related to development of

Science and Technology applications and its utilization for the benefit of the people.

As the need arises, the Commission formulates new regulations and introduces

amendments to the existing ones as an ongoing process.

While the main source of funds for the Commission is the Government of Maharashtra,

resources are also mobilized from other sources including the Department of Science and
Technology, Government of India.
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Activities:

During the period of this Report, the Commission operated following major schemes
1. Assistance for S&T Applications
2. Setting up Science and Innovation Activity Centres
3. Assistance for S&T Applications through University System
4. RGSTC-TIFAC MSMEs Internship Programme for Engineering Students

Meetings of the Commission:

During the year 2019-20, two meetings of the Commission were held during which
detailed discussions on various activities, programmes and schemes being implemented
were held. The Commission took various initiatives, approved processed projects and
reviewed ongoing projects and activities.

The Projects Appraisal Committee (PAC) of the Commission held two meetings during
which in all 37 fresh project proposals were considered and 24 of them were finally
accepted. They were placed to the Commission for approval for financial support.

The Committee of Peers (CoP) met once and thoroughly examined 66 pre-proposals
received by the Commission from various institutions in the State.

The Project Monitoring Committee during its meeting reviewed 12 ongoing projects by
inviting concerned Pls for making presentations on the progress of the work and provided
important suggestionstothe Pls.




COMMISSION'S SCHEMES

The activities of the Commission have a focus on applications of Science and
Technology for socio-economic development. These activities are to be carried out
through the existing institutions which include laboratories, universities, science and
engineering institutions, NGOs and field agencies of the Government. These institutions
are expected to possess necessary expertise, capabilities, facilities and motivation to
implement the innovative projects and activities. The activities are also expected to be
implemented in a project mode with well-defined objectives and time frames.

In order to support such activities, the Commission has been operating a scheme
“Assistance for S&T Applications” since 2007. Under the scheme, project proposals are
invited for innovative applications of Science and Technology. The projects are supposed
to be relevant to Maharashtra, linked to physical resources, experienced problems and
potential for utilization of new knowledge in development. The activities could be area
specific, sector specific or problem specific. The proposals received under the Scheme
are scrutinized on a peer review basis and necessary financial support is provided to the
selected projects. The Scheme provides necessary guidelines and formats for submission
of project proposals.

The project investigators are advised to submit pre-proposals giving the brief concept
of the proposed work. The pre-proposals received by the Commission are examined by the
Committee of Peers formed by the Commission. During 2019-20 the Committee of Peers
consisted of the following experts.

1. Dr.C.D.Mayee, Member, RGSTC ......ccooeieiriieiiireeeeeeene Chairman
2. Prof. G.D.YadaV, ..o Member
Former VC, ICT, Mumbai
3. Dr. Abhay Jere, .o Member
Chief Innovation Officer, Ministry of HRD
4. Prof.Gajanan Dange, ... Member
President, YOJAK, Pune
B, Prof. AL R KUK, e ee s Member
Retd. Prof. of Life Sciences, University of Mumbai
6. Dr.Satish AgNINOtIi, c.ooveeeeeeieeceeeeeeeeeeee e Member
Head, CTARA, IIT Bombay
7. Dr. Amar Banerji, e e Member
Head, TT & CD, BARC, Mumbai
8. a) Dr.A.V.Sapre (upto 04.08.19) .ccocooiiiieiiieieeeeeeenee Member Secretary
b) Shri. A. S. Manekar (since 05.08.19) ....cccccovevieinerieieinne. Member Secretary

If the concept visualized in the pre-proposal is acceptable to the Committee of Peers,
then the detailed project proposal, in a prescribed format, is invited from the concerned
project investigator for consideration. The detailed project proposals thus received are
referred to experts inthe subject discipline and their comments are invited.
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Detailed project proposals are then considered by Project Appraisal Committee (PAC)
of the Commission for approval. During the year 2019-20, the PAC consisted of the
following.

1. Dr. Anil Kakodkar, Chairman, RGSTC Chairman

2. Dr. C. D. Mayee, Member, RGSTC. Member

3. Dr. Devanand Shinde, Member, RGSTC. Member

4. Dr. J. B. Joshi, (Retd. Director, ICT, Mumbai)_ Member

5. Dr. M. K. Sapra, Scientific Secretary, Member
BRNS, DAE, Mumbai.

6. a) Dr. A. V. Sapre (upto 04.08.19) Member Secretary
b) Shri. A. S. Manekar (since 05.08.19) Member Secretary

The principal investigators of the projects are invited to the PAC meeting for
presentations and discussion. The Committee also considers the comments received from
the experts and takes decisions on the detailed project proposals. The decisions are then
ratified by the Commission. Funds are provided to the institutions to implement the
approved projects.

PAC also works as Monitoring Committee to review progress of the ongoing projects
sponsored by the Commission. During 2019-20 PAC reviewed 12 ongoing projects by
inviting Pls for making presentations on the progress.

List of projects approved during 2019-20 by the Commission is given in Annexure |.
Brief on a few illustrative ongoing/completed projects is given below:

Projects Supported (lllustrative):
The projects selected relate to S & T applications. The ideas are expected to lead to

transfer of technologies in rural areas, generate employment and overall create new
atmosphere at institutions to undertake applied work of socio-economic benefit to the
State. Some of the projects supported by the Commission have given interesting results.
The technologies developed under the projects would be available for wider use by the
people. The process of supporting such projects would have a long term impact of creating
innovative culture in the State, much needed for competitive growth and innovation based
development.
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1. Design development and evaluation of monocular vision based
electronic navigation aid for visually impaired people

Vision is the prime sensory modality among the human senses to gain knowledge about
the surrounding world. Vision loss brings a major challenge for living a normal daily life. It
can adversely affect quality of life in terms of social, psychological, physical and
independent performance. The limitations of existing electronic travel aids (ETA) and
navigation difficulties of visually impaired people (subjects) motivated to undertake this
work for development of new user centric ETA for vision rehabilitation. Vishwakarma
Institute of Technology, Pune under the X
RGSTC funded project, developed an aid in
the form of a smart pullover (jacket) by
integrating an indigenous stereo camera and
ultrasonic range finders on it. The stereo
camera and ultrasonic rangefinders acquire
the information of the surrounding
environment of size 200 cm x 400 cm. The
stereo guide system translates this priority
information into intuitive audio cues, spoken
messages and variable intensity vibrations
which would help the visually impaired
person to detect the walkable path and
obstacles on the path.

Stereo Camera

Integration of stereo camera and ultrasonic range
finders on a pullover

2. Science and Technology Resource Centre (STRC)

With the aim of generating livelihood opportunities by deploying appropriate Science
and Technology for the under-privileged tribal communities of Gadchiroli region,
Commission has set up a Science and Technology Resource Centre at Gondwana
University, Gadchiroli. The prime focus of the centre is on education, research and skill
training relevant to the forest produce and livelihood concerns of the region. The Centre is
contributing in designing/catalysing products, services and practices along with
upgrading human resources that contributes in all round local area development in
partnership with local communities. STRC acts as a catalyst to Science and Technology
based development of the region. It also acts as a bridge between academic and knowledge
activities of the University and enhancing livelihood opportunities in the neighbourhood.
Various programmes being implemented at STRC relate to Aquaculture, Bamboo Craft,
NTFP/Med Plants and Livelihood Generation. One of the initiatives of the STRC on
engagement of communities through Mobile Demonstration Unit (MDU) has proven to be
very successful intervention. MDU is being utilized as a mobile platform for demonstration
and dissemination of low-cost rural technologies, creating awareness on best-practices,
ideas on business potential of available resource and its sustainable utilization.

AOEILE DEMONSTRATION UNIT '_[]
e A g

Products developed from Bamboo Aquaculture activities Mobile Demonstration Van
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3. Empowerment of forest dwelling and local communities through
promotion of forest based micro and small enterprises in

Marathwada

Fruit and vegetable processing is one of the best options to ensure fair returns to the
processors/growers to improve their economic health. Forest based underutilized fruits
are main source of livelihood for forest dwelling and local communities as they have
potential for commercial exploitation. Developing fruit and vegetable based forest
enterprise/ entrepreneurship is an ideal development in poor communities as they have the
potential to generate income and employment. The Commission has supported a project at
Swami Ramanand Teerth Marathwada university, Nanded with an aim to develop skills of
local and forest dwelling communities of Marathwada region for processing & value
addition to the underutilized fruits into various products like Jam, Jelly, Candy,
Confectionary, Pickle, Fruit Bar, Fruit Toffee and dried fruit products. The Institute has
developed products from the fruits like Ber, Guava, Umber, Karvand, Kara etc. which would
help to develop skills in forest dwelling and local communities in Marathwada and would
also promote forest based micro and small enterprises/entrepreneurships for uplifting
their socioeconomic conditions.

®©e

Toffee

Ber fruit Umber fruit

4. Development of repository of crude drugs of genuine samples
from Maharashtra

Maharashtra State is rich in diversity of Medicinal plant
resources that have been identified, collected, marketed and
utilized. However, there is very limited information available on
plant parts that are utilized as raw crude drugs, resulting in
substitutions and adulterations. The present project funded to
Agharkar Research Institute, Pune was initiated with the scope to -
develop a complete ‘Crude Drug Repository’ of samples collected »/1 A
from different regions of Maharashtra. The project work included =
the herbarium preparation, literature consultation for selecting | ———
species and their plant parts followed by extensive field work for
collection of raw crude drugs (plant parts) from genuine and well-
identified plants. The samples have been deposited in the
repository of the Agharkar Research Institute (ARI), Pune.
Phytochemical analysis was also carried out for collected samples.
The crude drug repository was connected to the internationally
recognized herbarium at ARI. A total of 793 specimens are
submitted for deposition in Agharkar Herbarium of Maharashtra
Association (AHMA)-Repository under eight different categories
viz. WP (Whole plant/Aerial part), RT (Root/Tuber), BK
(Bark/Stem/Heartwood/ Bulb), LVS (Leaf), I/F (Flower/ Flower bud/ Inflorescence), FRT
(Fruit), SD (Seed), UN (Latex/ Plant gall) belonging to 192 species. The database and the
book are in final stage of publication.

32




5. Extraction and evaluation of potent natural products of medicinal
plants of Melghat forest for blocking viral enzymes

Rise in the population of HIV and immune-compromised patients in India, compel us to
think about searching safe and effective drugs, which could enhance the disease
resistance capacity of patients. So far limited work has been done on natural products of
medicinal plants of Melghat region for their inhibitory effect against the enzymes of HIV. To
combat this problem the project is funded at Sant Gadge Baba Amravati University,
Amravati wherein the aim of the project is to isolate, identify and evaluate the bioactive
compounds of selected medicinal plants of Melghat region against inhibition of RE (RTase,
integrase and protease) of HIV. Plant species like Ailanthus excelsa, Helicteres isora,
Cryptolepis buchanani, Physalis minima and Andrographis paniculata were selected for
this study. The Institute has successfully isolated bioactive component from these species
and studied the inhibitory activity which showed about 85-90 percent of the inhibitory
activity of the enzymes of HIV in the aqueous leaf extracts of Andrographis paniculata and
Physalis minima. In further studies, bioactive component separation using different solvent
extracts is expected to give a better inhibitor of HIV integrase enzyme.

Physalis minima Thespesia lampas Physalis minima Helicteres isora

6. Fortified nutraceuticals of Acacia nilotica pods- A health product

for geriatric patients

Nutrition is an important determinant of health especially in persons over the age of 65.
Malnutrition in this population can be as high as 35-50 percent including nutritional
deficiency in proteins, calories, minerals and vitamins. Nutrition is also the key component
of successful aging and appropriate nutrition solutions which can help support the nutrition
needs of the elderly and ultimately the quality of life. The project was funded at Dr.
Bhanuben Nanavati College of Pharmacy (BNCP), Mumbai with e :
the objective to develop user friendly and convenient fortified
nutraceutical products for the geriatric population. This
nutraceutical comprised of multifunctional phytoactives
delivering diverse multifaceted benefits like antioxidant, anti-
inflammatory, antihypertensive and antidiabetic activities to
the consumer. The project envisaged the development of cost
effective and industry scalable nutraceutical product/s for
geriatric population using easily available phyto-ingredients
possessing known nutritional and antioxidant activity. The
Institute has successfully developed the phytoherbal pellets
containing multifunctional indigenous phytoactives in a range

of flavours/colours combinations to suit diverse tastes. Product devemﬁed'Phnyherbal
pellets

g
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7. Development of microencapsulated control release formulation
of insecticides for agrochemical applications

The significant contribution of pesticides in the field of agriculture by increasing the yields
has resulted inits excess utilization causing damage to environment and health of living beings.
Thus, the project was funded to Institute of Chemical Technology (ICT), Mumbai, which can limit
the excessive use of pesticides. The project aimed at development of formulation for
microencapsulation of the pesticides. It has been a promising approach to encapsulate
pesticide to achieve the controlled release and improve the stability of active ingredients. The
encapsulation is used to protect active agents from oxidation (caused by heat, light, humidity
and exposure to other

substances over their lifetime)
shield an irritating smell, prevent

Manufacturing Process for Microencapsulated Pesticides
using Interfacial Polymerization

the evaporation of volatile
compounds, and reduce the
toxicity of certain active
substances. In this project micro
encapsulation of the combination
of chlorpyrifos- fipronil and
hexaconazole-cypermethrin
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was done successfully. The
experimental results showed that
the micro encapsulation
increases the efficacy of the
pesticides for long period of time
ultimately reducing the multiple application of the pesticides in single life cycle of crop.
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8. Scale up and techno-economic feasibility studies on complete
feed for animals using ozonated cotton stalk as roughages

The cotton crop is grown in abundance in vidarbha region of the State. One of the important
agro-residues from this crop is cotton-stalk. However, due to its high lignin content it is too hard
for animals to consume it. The main barrier in using these stalks as animal feed is the presence
of lingo-cellulosic bond between lignin and cellulose which make the stalk unacceptably hard.
Hence the use of cotton stalk is restricted for making briquettes for fuel purpose. A multi-
institutional project with participation of Indian Institute of Technology Bombay (IIT Bombay),
Bhartiya Agro Industries Foundation (BAIF), Urulikanchan, Pune and Nagpur Veterinary College
(NVC), Nagpur, aimed to convert cotton stalk into palatable and digestible feed to be added as
roughage to the available feed stock, thus making more feed available to animals like goats and
cows. The Institute has successfully developed a protocol using ozonation process and
converted the non-palatable cotton stalk to palatable complete feed.
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9. Azolla cultivation and promotion as a supplementary nutritive
feed to livestock

Azolla, a fern has enormous potential as a nutritive feed to livestock for dairy cattle,
sheep goat, poultry etc. It is also found to contain essential amino acids, minerals like Iron,
Calcium, Magnesium, Potassium etc and appreciable quantities of Vitamin A and Vitamin B-
12. Hence, Azolla is being recommended as potential unconventional protein supplement
for livestock during lean period of the year in rain fed areas. This fern can be grown under
minimum water and small space with movable plastic bed. Considering the advantages of
azolla crop the projects was funded to BAIF to demonstrate the nutritional impact and the
cultivation methods to farmers and entrepreneurs. The azolla culture produced was
supplied to the farmers to cultivate in their own farms. The feeding study in goats showed
significant weight gain when fed with azolla for 3 months. Many farmers from the nearby
villages of the Ahmednagar district gave good response and are cultivating the Azolla.

Azolla Goats feeding on Azolla

10. Development of nanoemulgel for arthritic inflammation and pain
based on ethnomedicinal plants of western India

There is an unmet need for a therapeutically effective herbal and safe product which
can alleviate pain associated with arthritis. The main objective of the research project
funded by the Commission to Dr. Bhanuben Nanavati College of Pharmacy, Mumbai, was to
develop a nano emulsion based system containing guggul lipid extract, ginger oil, castor oil
and fenugreek oil, which can be used in the management of inflammatory conditions
associated with Rheumatoid Arthritis. The novel anti-
inflammatory topical gel is being developed for the
management of pain and inflammation of patients
suffering from rheumatoid arthritis. The novel
composition which contains functional oils such
as castor oil and fenugreek oil along with lipid
guggul extract and ginger oleoresin will aid to
impart additional anti-inflammatory property to
the product. It is expected that the nanoemulgel
developed would be more skin friendly and can
be a potential candidate for anti-inflammatory
activity for along term usage.

Nanoemulgel
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Project Outcomes: Putting Technologies to Use

Commission is making consistent efforts to reach out to potential end-users and
utilize technologies developed under the projects sponsored. The technologies
generated under some of the projects have been transferred to interested
entrepreneurs on non-exclusive basis. The plants set up with financial support from
banks are operating on commercial lines and their operating data shows viability of
ventures. These technologies would be available for others for setting up plants,
particularly in rural areas, for value addition to the local raw materials and better
income generation. So far 19 technologies have been put to use. In other few cases,
technologies developed are being scaled up to pilot plant level and would be
available for industrial applications in near future.

Following technologies have been put to use for social benefits:

Sr. No. List of technologies
1 Solar Plant for Drying of Fruits Vegetables and Fish
2 Just SIP: Nutritious Dehydrated Vegetables Drink
3 Fluoride Free Drinking Water: Household Chemo-Defluoridation Unit
4 Arsenic Free Drinking Water: Household Chemo-Dearsenification Unit
5 Milk Chilling Plant with Exergy Optimised Heat Based Refrigeration
6 Orthopedic Surgery Planner
7 Smart Stethoscope Module
8 Hybrid Plaster Splint
9 Skin Spray Gun
10 Temporal Bone Phantom
11 DICUL AM (Lucid Implants) Biomedical Engineering
12 DiaBETIC Foot Screener & Technology incubation Centre
13 Endotracheal Blockage Detector (BETIO
14 Knee Ankle Foot Orthosis
15 Glaucoma Screening
16 Surgical Guides
17 Jaw Centric Relation
18 Wide Spectrum Microbial Pesticide Useful in Single Crop System.
19 Exotic Fruit (Mango, Jamun, Jackfruit and Strawberry) Wine production

To facilitate technology transfer, Commission has set up Technology Transfer Cell at
Mahratta Chamber of Commerce Industries and Agriculture (MCCIA), Pune. MCCIA helps in
identifying potential entrepreneurs to take up technologies developed under the
Commission sponsored projects. Similarly, Foundation for Innovation & Social
Entrepreneurship (FISE) under Tata Trusts is also engaged with RGSTC to explore the
possibility of promoting technologies developed under RGSTC projects.
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(| SETTING UP SCIENCE AND INNOVATION ACTIVITY CENTRES

With a view, to engage students in activity based learning along with the promotion of
Science and Technology through innovative activities at school and the college level, the
Commission has launched a Scheme “Setting up Science and Innovation Activity Centres
(SIAC)” in Maharashtra. The centres have been set up at educational institutions with a
visionto improve proficiency in scientific disciplines and strengthen entrepreneurial skills.

The projects are implemented with the help of National Council of Science Museums
(NCSM), Govt. of India. Till date, Four SIACs are operational in the State and two more are in
making. During the Financial Year 2019-20, SIACs at following locations are operational:

1. Shri. Warana Vibhag Shikshan Mandal, Warananagar, Tal. Panhala, Dist. Kolhapur.

2. Pravara Girls English Medium School and Junior College, Loni, Tal. Rahata,
Dist. Ahmednagar.




Two more SIACs mentioned below are in making:

1) Shardabai Pawar Vidya Niketan, Baramati, Dist. Pune.
2) Devrukh Shikshan Prasarak Mandal, Devrukh, Dist. Ratnagiri.

Each SIAC is estimated to cost Rs. 2.5 crores to be shared by the Commission (75%) and
the Institution (25%). The Institution is also required to make available about 1 hectare of
land for SIAC and take the responsibility of operating the centre on a sustainable basis. The
SIAC facility once set up is available to all the students in the region, even from other
schools. The Commission has signed MoUs with the institutions for this purpose.

The Commission wishes to set up more such centres in the State. This will depend on
the availability of funds, implementing agency and suitable participating institutions.

ASSISTANCE FOR S&T APPLICATIONS THROUGH

UNIVERSITY SYSTEM

To reach out to researchers in the university departments and a large number of
colleges under their fold, the Commission has launched a Scheme “Assistance for S&T
Applications through University System”. The main objective of the Scheme is to
decentralize project activity of local relevance, promote research culture and capacity
building at smaller institutions such as science and engineering colleges, medical
institutions and even polytechnics and to encourage S&T based innovations for
developmental applications. Projects of short duration and linked to local development
needs are being implemented at science and engineering colleges and polytechnics.

In the Financial Year, 2019-20 following seven universities were implementing the
Scheme.
Kavayitri Bahinabai Chaudhari North Maharashtra University, Jalgaon
Swami Ramanand Teerth Marathwada University, Nanded
Shivaji University, Kolhapur
Savitribai Phule Pune University, Pune
Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur
Punyashlok Ahilyadevi Holkar Solapur University, Solapur
Sant Gadgebaba Amravati University, Amravati

Nous LN S

This Scheme has resulted in developing the research culture and encouragement of
innovative activities at smaller institutions under the areas of jurisdiction of universities.
So far, over 85 projects have been supported at institutions affiliated to these universities.
It is proposed to extend the Scheme to more universities during the year 2020-21.

RGSTC-TIFAC MSMEs INTERNSHIP PROGRAMME

FOR ENGINEERING STUDENTS

To use engineering talent in the institutions for the benefit of industry, the Commission
in collaboration with the Technology Information, Forecasting and Assessment Council
(TIFAC), Department of Science and Technology, Govt. of India has launched a Scheme
“RGSTC-TIFAC MSMEs Internship Programme for Engineering Students”. The vision of the
Scheme is to encourage the industry-academia interaction and promotion of innovation
activities in a futuristic perspective, support industrial sectors needing technology
upgradation and assess needs of the emerging sectors for S&T inputs.
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At present, the Commission has adopted this Scheme for implementation in
Maharashtra on a pilot basis and is being implemented at two engineering colleges,
which are closer to the industrial clusters.

1. Walchand College of Engineering, Sangli.
2. Ramdeobaba College of Engineering and Management, Nagpur.

The programme is implemented in two stages including identification of project
followed by the actual implementation. Mentor faculty of the institution guides the students
in the project selection and implementation at the concerned industries. The programme
was implemented at the above institutions during the Financial Year 2019-20 and received
encouraging response from the students, faculty members and industries. During this
period around 68 students were benefitted from the scheme. Through this Scheme, total
students benefitted so far are around 420 while 10 patents are being filed and around 13
projects have been adopted by the industries.
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IMPLEMENTATION OF NATIONAL PROGRAMMES

The Commission has implemented some of the national programmes in Maharashtra
for which partial support has beenreceived. These activities are briefed below:

1. National Science Day (NSD)

National Science Day is celebrated on 28" February each year to commemorate
discovery of the ‘Raman Effect' with an aim to promote science related activities in the
country. Every year a new theme is selected and the activities are co-ordinated by RGSTC
in Maharashtra and funded by the National Council for Science and Technology
Communication (NCSTC), Department of Science and Technology (DST), Govt. of India,
New Delhi.

During the celebrations, participation/involvement of students and teachers (from
Schools, Colleges and Universities), scientific/technological institutions, national
laboratories, common people in the vicinity and voluntary agencies engaged in Science
Popularization are being encouraged. The activities mainly focus on grooming the
participants on S and T driven innovations. These programmes are quite popular with
overwhelming participation of students, teachers and general public.

NSD 2020 was implemented in the State with the help of various institutions. The focal
theme was “Women in Science”. In all, 11 institutions in the State organised the activities
including Science Exhibitions, Students Competitions, Popular Lectures, and Slide Shows,
Painting Competitions, Street Plays etc. Out of the sanctioned amount of Rs. 12,50,000/-
(Rs. Twelve Lakh Fifty Thousand only), an amount of Rs. 11,82,504/- (Rs. Eleven Lakh
Eighty Two Thousand Five Hundred and Four only) was spent to carry out these activities,
which was received fromthe NCSTC, DST, Govt. of India

2. National Mathematics Day (NMD)

National Mathematics Day is celebrated every year on December 22™ across the
nation to recognise and celebrate the work of India's mathematical genius Shri. Srinivasa
Ramanujan. As a part of the Maths popularization Programme in the country, National
Council for Science and Technology Communication (NCSTC), Department of Science and
Technology (DST), Govt. of India, supports event based activities by providing financial
support. These are structured activities to be implemented in all states. These activities
are quite popular with participation of students, teachers and general public.

NMD 2019 was implemented in the State with the help of 12 institutions. The focal
theme was “Women in Science”. The activities included Exhibitions, Students
Competitions, Popular Lectures, Slide Shows etc. Out of the sanctioned amount of Rs.
7,50,000/- (Rs. Seven Lakh Fifty Thousand only), an amount of Rs.7,47,731/- (Seven Lakh
Forty Seven Thousand Seven Hundred Thirty One only) was spent to carry out these
activities, which was provided by NCSTC, DST, Govt. of India.

3. Innovation Hub at Solapur Science Centre, Solapur

Solapur Science Centre, has been set up together by National Council of Science
Museums (NCSM), Government of India and Rajiv Gandhi Science and Technology
Commission, Government of Maharashtra. Science Centre established on 5 acres of land is
currently having two galleries viz., textile gallery and fun science gallery. Science Park is
established on 3 acres of land. The Innovation Hub is a popular destination for school
students and public in general. The Centre is being visited by thousands of visitors
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annually. The proposal for up gradation of the Centre in order to meet the frequent demands
of the visitors is in progress. The recurring expenditure of this Centre is being met by the
Solapur Municipal Corporation.

4. India International Science Festival (IISF)

[ISF is an annual event organized jointly among others by DST, DBT, Ministry of
Environment, Forest and Climate Change, Ministry of Health and Family Welfare,
Government of India and CSIR from the Government of India and Vijnana Bharati (VIBHA)
as well as with support of many other S & T organizations. The objective is to showcase
developments in Science and Technology in India. Rajiv Gandhi Science and Technology
Commission participated in the following exhibitions and put up
posters/displays/demonstrations on its projects. The Hon'ble Prime Minister Shri.
Narendra Modi inaugurated the India International Science Festival (IISF) 2019 on
November 5, with the message that science and research should be innovative,
inspirational and significant. IISF 2019 with a theme “RISEN India - Research, Innovation,
and Science Empowering the Nation” kicked off at the Biswa Bangla Convention Centre
and Science City in Kolkata. Over 25 events at this venue were organized during 5" to 8"
November 2019. Around 18 projects supported by RGSTC were displayed at the pavilion
and it was wellreceived by students, scientists and entrepreneurs.

5. Patent Information Centre established with the help of Dept. of Science
and Technology, Government of India

By Sanction Order No. DST/TDP/PIC/Maharashtra/2012-13(G), dated 17" Feb 2014,
Dept. of Science and Technology, Government of India, approved the proposal of RGSTC to
setup the Patent Information Centre (PIC) for Maharashtra State. The main objective of PIC
is to help the researchers working at universities, colleges and research institutions in
filing patents by providing search reports on potentially patentable outcomes of their
research. Patent Information Centre (PIC) of RGSTC is actively involved in creating
awareness about IPRs and enables patent searches in Maharashtra.

6. Projects Funded by Government of India through Rajiv Gandhi Science
and Technology Commission

1) Dissemination of poultry and goat meat processing technology and establishment of
meat processing demonstration unit for livelihood upliftment of farmers and butcher
fundedto College of Veterinary and Animal Sciences Parbhani.

Estimated cost of the project: Rs. 70,99,120/- Duration: 3 Years.

The project aimed at equipping the poultry and Goat farmers, butchers and other small
entrepreneurs of selected locations of Marathwada region with necessary skills and
technology to enable them to develop self-employment. In this regard, the project will
employ tools like demonstrations of hygienic meat production techniques, extensive
training programmes and other extension activities.
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Demonstration Processing Unit

2) Appraisal of options for resource recovery and recycling from sewage sludge fundedto
centre for environmental science and engineering, Indian Institute of Technology Bombay,
Mumbai.

Estimated cost of the project: Rs. 75,59,520/- Duration: 3 Years.

This project intended to develop a complete and sustainable treatment package for
sludge management in sewage treatment plant. This project would provide a feasible
option in utilizing the sludge as a resource for energy recovery and value added product
development.
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ORGANIZATION AND FINANCE

Organization

For the reporting period, the Commission had a modest complement of staff. Under the
overall guidance of the Commission and the Chairman, the Member Secretary has carried
out the activities of the Commission. The Government provided following staff on
deputationto help the Commission inits work.

= Assistant Accounts Officer.......ooiii 1

25 posts as Permanent Core Staff for the Commission have been approved by the
Government. Following 12 permanent employees were working in the Commission

= Senior Scientific Officer. ... . ... 2
® Junior Scientific Officer................................... 2
B Scientific ASSIStaNt . .. e 3
B ASSISTANT 1
B A CCOUNtANT oo 1
® |ower Grade Steno(Marathi).................................... 1
m Clerk-cum Typist ... 1
= Peon 1

Besides this, the Commission hired following temporary contract personnel for varying
periods for its functioning during the reporting period.

O AAVISOT . o 5
* Administrative and Finance Officer............................ 1
* Officeron Special DUty ... 1
" Office ASSISTANt ..o 1
® Clerk-cum Typist ..o 1
PO oo 1
B [ A=) o 1
Finance

The main source of funds for the Commission is the budgetary grants from the
Government of Maharashtra. The Commission also receives some grants from the
Department of Science and Technology, Government of India, as Secretarial Assistance
and for various sponsored programmes as mentioned in this report. The Accountant
General, Maharashtra, has carried out the audit for the year 2019-20 and the report is
enclosed in Annexure l.

Statement of Receipts, Expenditure and Balance during 2019-20
(All figures in Rupees)

Opening Balance Income Expenditure Closing Balance

5,18,39,863/- 22,75,25,259/- 19,44,00,000/- 8,49,65,122/-
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Annexure |

Projects Sanctioned

Sr. - . Organization / Institute
No. Project Details and Principal Investigator

1 Scale up and Techno-Economic Feasibility Studies on Complete | [IT Bombay, Mumbai
Feed for Animals using Ozonated Cotton Stalk as Roughage Prof. Madhu Vinjamur
(DPP-214)

Sanction Cost: Rs. 1,52,47,250/-

2 Neuroprotective Herbal Oral Strips (HERBAL NEURO-STRIPS) Govt. College of Pharmacy,
for Alzheimer's disease Amravati
(DPP-218) Dr. Sharada Laxman Deore
Sanction Cost: Rs. 26,44,000/-

3 Uptake and Absorption of Azolla Technology for Enhancing Dr. Panjabrao Deshmukh
Profitability of Rice Farmers of Gadchiroli a Supporting Area to Krishi Vidyapeeth, Akola
STRC Dr. Subash R. Potdukhe
(DPP-211)

Sanction Cost: Rs. 59,22,653/-

4 Recycling of Water from the Textile Processing and Auxiliary Institute of Chemical
Industry Effluents Technology, Mumbai.
(DPP-210) Dr. A. V. Patwardhan
Sanction Cost: Rs. 52,66,096/-

5 Development of novel urinary catheter that prevents Sant Gadge Baba Amravati
colonization, biofilm formation and encrustation by bacterial University, Amravati
pathogens Dr. Niraj Ghanwate
(DPP-219)

Sanction Cost: Rs. 42,55,825/-

6 Development of Transdermal Drug Delivery Systems of Iron Marathwada Mitra Mandal's
Using Natural Skin Permeation Enhancers College of Pharmacy, Pune
(DPP-203) Dr. Smitha Gandra
Sanction Cost: Rs. 16,70,000/-

7 Fortification of selected indigenous dairy products with omega-3 | College of Dairy
fatty acids using microcapsules of flaxseed oil power: A novel Technology, Udgir
approach for promoting health and wellbeing of consumers Er. Santosh Chopde
(DPP-215)

Sanction Cost: Rs. 42,82,000/-

8 Noninvasive Strategy to Improve Bioavailability of Certain CNS C. U. Shah College of
Drugs Pharmacy, Mumbai
(DPP-202) Dr. Namita Desai
Sanction Cost: Rs. 35,66,800/-

9 Reuse of Waste Cotton for Hygiene Products Institute of Chemical
(DPP-212) Technology, Mumbai.
Sanction Cost: Rs. 62,45,650/- Dr. R.V. Adivarekar

10 Valuable Products and Energy from Agricultural Waste Institute of Chemical
(DPP-213) Technology, Mumbai.
Sanction Cost: Rs. 1,09,30,000/- Dr. V. K. Rathod

11 Azolla Cultivation and Promotion as a Supplementary Nutritive BAIF Pune
Food to Livestock Shri. Sadashiv D. Nimbalkar
(DPP-196)

Sanction Cost: Rs. 80,25,000/-
12 Cillage based Area Development Programme at Nandurbar Kavayitri Bahinabai North

(DPP-193)
Sanction Cost: Rs. 13,95,91,000/-

Maharashtra University,
Jalgaon
Dr. A. B. Chaudhari
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Annual Accounts

RAJIV GANDHI SCIENCE AND TECHNOLOGY COMMISSION
FORM ViI
ANNUAL STATEMENT OF INCOME AND EXPENDITURE
Financial year 1st April 2019 to 31st March 2020

2018-19

Expenditure Income
IRs.)
I
163,794,246 -441,799.00 Central & Secretas
1,250,000 210,000,000.00)Grant-in-aid State
672,652, 1,000,000.00{National Sclence Da

750,000,00dNational Mathematics day 750,000.00 600,000.00{ National Mathimatics Day E00,000.00
-56,000.004Alr Conditioner B 8,295,244.00{Interest Received 9,470,678.00

143,785.00) Audit Foes 323,442, i Recaipt 2,234.00

tion Expense

Conveyance Allowance
SB.EIE.mHﬂer_\ric,n’waut
20,346.00}Insurance of Vehicle
50, DDD.unlnumal Audit fees
7,646,400.000i0ffice Rent
2,657,816.50)Renovation expense

if ar Hire Fs!!
{lunspend Balance Aelund
575,088,00 [Event Management Expo

As per our Internal Audit report

war,Sunil § Patil & Co. & Technology Commision
rtered ntant Q
7 / VM =
J ==l
[
" Internal Auditor Non al Member Chairman

wom: D¢ | 563y AARRDR L b6Y
Date t 10.11.2020
Place: Mumbai
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RAJIV GANDHI SCIENCE AND TECHNOLOGY COMMISSION
FORM VIII
BALANCE SHEET AS ON 31.03.2020
Financial year 1st April 2019 to 31st March 2020

zo1819 2019-20 2018-19

e LIABILITIES : it ASSETS
{Rs.) (Rs)

capiTaL ACCOUNT J FIXED ASSSET
197,229,757.08|Rajiv Gandhi Commission Fund 162,492,663 5 437,367.00 |Computer 436,863.00
306,722.00 |Furniture 276,050.00
-34,737,093.50| Profit & Loss Account 48,462,016.50) 297,716.00 |Motor Car 253,059.00
(Excess of expenditure over income) 189,845 0o | Office equipment 197,630.00
39,200.004Air Conditioner 33,320.00
151,11 mputer Software 90,713.00
1,760,094.00| CURR LIABILITI 10N 8,870,855.
13,500.00{|Deposit 13,500.00
llDeposit-Electricity 12,500.00
lofice Deposit 1,530,000.00
Cash in Hand 19,981.00
158,763,893.58{Cash At Bank 213,162,259.08
1,952,306.00f{Accrued Interest on MOD a/c 3,255,410.00
541,016.00/{TDS on interest 2013-14 541,016-00ﬂ
3,025.00|TDS on interest 2016-17 3,025.00
209.00{TDS on interest 2017-18 209.00
7,500.00|Festival Advance s

219,825,535,08 164,252,757.58

219,825,535.08

As per our Internal Audit report

Far,Sunil § Patil & Co. For, Rajiv Gandhi Science & Technology Commision

R A Y

Special Ruty Memberssmmy

Internal Auditor

uom: 26| 1K534 R HBHDRL; bty
Date : 10.11.2020
Place: Mumbai
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Separate Audit Report of the Comptroller & Auditor General of India on the
Accounts of Rajiv Gandhi Science and Technology Commission for the year
ended 31 March 2020

We have audited the attached Balance Sheet of Rajiv Gandhi Science and Technology
Commission (Commission) as at 31 March 2020, the Income & Expenditure Account
and the Receipt and Payment Account for the year ended on that date under Section
19(3) of the Comptroller & Auditor General's (Duties, Powers & Conditions of
Service) Act, 1971 read with Section 18(3) of the Rajiv Gandhi Science
and Technology Commission Act, 2004. The audit has been entrusted from
I April 2010 onwards till the Commission is in existence. These Financial Statements
are the responsibility of the Commission’s Management. Our responsibility is to

express an opinion on these Financial Statements based on our audit.

2. This Separate  Audit Report contains the comments of the
Comptroller & Auditor General of India (C&AG) on the accounting treatment only
with regard to classification, conformity with the best accounting practices,
accounting standards and disclosure norms, efc. Audit observations on financial
transactions with regard to compliance with the Law, Rules & Regulations (Propriety
and Regularity) and efficiency-cum-performance aspects, ere. if any are 'reported

through Inspection Reports/C&AG’s Audit Reports separately.

3 We have conducted our Audit in accordance with Auditing Standards
generally accepted in India. These standards require that we plan and perform the
audit to obtain reasonable assurance about whether the Financial Statements are free
from material mis-statements. Audit includes examining, on a test basis, evidences
supporting the amounts and disclosure in the Financial Statements. Audit also
includes assessing the accounting principles used and significant estimates made by
management, as well as evaluating the overall presentation of Financial Statements.

We believe that our Audit provides reasonable basis for our opinion.
4. Based on our Audit, we report that

4.1 We have obtained all the information and explanations. which to the best of

our knowledge and belief were necessary for the purpose of our Audit.

4.2 The Balance Sheet, Income & Expenditure Account and Receipt & Payment
Account dealt with by this report have been drawn up by the Commission in the

format prescribed under Rule 12 of Rajiv Gandhi Science and Technology




Commission Rules, 2005. The accounts for the year 2019-20 have been approved by

the Commission in its meeting held on 11" December 2020.

4.3 Inour opinion, proper books of accounts and other relevant records have been
maintained by the Commission in so far as it appears from our examination of such
books.

We further report that;

5. Grant-in-Aid
Out of the grant-in-aid of ¥27.94 crore (including opening balance T 5.18 crore)
received during 2019-20, the Commission utilized a sum of T 19.44 crore leaving a

balance of ¥ 8.50 crore as on 31 March 2020.

6. Subject to our observations in the preceding paragraphs. we report that the
Balance Sheet, Income and Expenditure Account and Receipt and Payment Account

dealt with by this report are in agreement with the books of accounts.

7. In our opinion and to the best of our information and according to the
explanations given to us, the said Financial Statements read together with the
Accounting Policies and Notes on Accounts and subject to the significant matters
stated above and other matters mentioned in Annexure to this Audit Report. give a
true and fair view in conformity with accounting principles generally accepted in
India.

In so far as it relates to the Balance Sheet of the state of affairs of the Rajiv Gandhi
Science and Technology Commission as at 31 March 2020 and

In so far as it relates to Income and Expenditure Account of the surplus for the year

ended on that date.

For and on behalf of the CAG of India

Bkt

Place: Mumbai (S.K.Jaipuriyar)
Dated : ]Q’I 5 IJ-OD-I Principal Accountant General (Audit)-1, Maharashtra
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Annexure

1. Physical verification of fixed assets

The physical verification of fixed assets has been done by the Commission and a
certificate to that effect recorded.

2. Adequacy of Internal Control System and Internal Audit

The Commission appointed a Chartered Accountant who carried out the Internal
Audit of the books of accounts, registers and financial statements for the year
2019-20.

3 Regularity in payment of statutory dues

No statutory dues were pending for payment except ¥ 6.02 lakh towards National

T. Officer/SAR.

Pension Scheme due for more than six months.




Assistance
for
S&T

Applications

Funded projects. ... 128
Completed projects ... 65
Ongoing projects...... 63
Technologies developed.... 35

Technologies put to use..... 19
Patents filed 81
Startups established......... 12

Setting up
Science and
Innovation
iy
Activity
Centres

SIACs set up:
e Warananagar
e Pravaranagar
e Amaravati

e Satara

In Process:
® Baramati
® Devrukh

Assistance
for Sand T
Applications
through
University
System

® Punyashlok Ahilyadevi Holkar
Solapur University, Solapur

e Sant Gadge Baba Amravati
University, Amravati

e Rashtrasant Tukadoji Maharaj
Nagpur University, Nagpur

e Savitribai Phule Pune University,
Pune

e Kavayitri Bahinabai Chaudhari North
Maharashtra University, Jalgaon

e Swami Ramanand Teerth
Marathwada University, Nanded

® Shivaji University, Kolhapur

RGSTC-TIFAC

MSMEs Internship

Programme
for
Engineering
students

Total project supported.....85
Students benefitted.......... 420
Technologies adopted
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