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AT AT, U Fid ATATHRE, ASOH TEE, Har9 FAE Gaar TE-SERgal 339 & o0 g fSarads
foreew, 39 39 oY Ao &t fafen st 9ée smeee |@@ar 201931029526. fadih: 26 JATE, 20191

AT FaTdl, TEATAT LAGIEAA| T Aq7A LG-610- FAATFAT F & § AHET TAELTAT FTATH,
GSHrReoT He4T; L-86591/2019, ustrahvor Fit fafer: 31 Fgay, 2019

Q&I & AT

AT ARSI, IR ATATH, T AT, o1 Steart, BT anme aut, qarsdi= fEr, aeeEe,; deam 17:
FTa AT F Areay | Afea e arnufEes fRah feey #§ uwthae| s ufeest &
forw Fraer Faw & e § worfa i ggran et 2020: 509-5241 [ISBN: 9780128196663

qAH Fastl, qAET 1 Afeg vA-sEegeteE g K uefthaa § atfidwee fetee ffie
ATTIEFRA| TeRTaaT qF 2T3ed ard 30 fReiadt & fou aiddaase Fae, deqra -14, 2019, 397-
412\ [ISBN: 9780081025536]

AT A, qiAq FIEET HAT T F BACERA TATRAT| HISEHT I8 & SHF7 2Tzed wraregiesna

nfterrer 3 ForT e TR 2, A 2: WA AT ArEAET - e e, ae 07,
2019, 165-1911 [ISBN: 9781771888462]1

TR1E (37 TR-REgE )

frerer =Terdy, T TH FET, TUAUA qI, AT AT THAA-ZT ATee AqregF=e forfae e & Feafeq
s ot i Rreeeae Fidteee & oo frawrers @fer fem s feed-wer gré-aesid
FIASRITET (RP-HPLC) fafer &7 aeamae| S st wHiEgfedhe U ararafesd uATiertas| 186 (C):
113325. 2020

TR STATA, FAAAT AT, AAF TF, A 6 g, o T, AT ST T, AATR A, o7 Tfa=gd, Tuaud
qfd, stffa seresiew) 59 et i e a9 ffte SRt siv s et % Fwtor & griemr
TORTRTT 3T SRTTN| STeer 3 Fhates RefisT, 2020; 321: 372-4151

T ETT, AT FFaT, STHiHT 1%, Sfaar geffs, smasa Fie, T v @did, 297 U9 9EE, 398 e
AT A, AT qraadd| A AaaTehd-ae R gRT Afeaga? i qegas
TEEHAY & AT TRl oree e il qLaT: U o7-2-3¢ Ta9Tse| TUHue A1 9159 &, 2020;
21 (3): 1-161

s A7, s [, qfveady qaaueae, qfd & T, a9 9, TG T R 6 oSa |
G T STFeEE & Fl-fRera F ™ sagaaa o gree it aamése) S i
1 Refadt arsd ug e@mrarstl 2020; 56: 1015021
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A 4fed, AT T, TErE fOeas, gaa d9si)| fte g7 Fisple aqraresd & Rigaed &7
ey R e Sad ama fFres F o Sewegay Refiad & o gresifteles
TES[ETEAT I AT g1 TEUH A, 5(9): 4433-4448. 2020.

qITH ST, AT T, FIF TF FHHF, AT ez qufes § 97 Sasaesgdqr a2 w1 I & forw ud-
AT TATAl 6 HATST % A7 A g2 [oIfue dararitesn & Rigered fif sarasiierdr & a7 Sea
ATE I AT, 2020; 28: 55-691

AT F o, ALHT T, FAEY A FEOT, THT U1, Tad e, 105 T q7el, Fuaar 93T, ddg q2F,
TEA LFAT, ATHT STAFASY, ACATSHY TRT % ITATY % (o0 TN AU Araa S| AT 9739,
2020; 249: 1175401

A % o, ATHT STerasies, Tl EaTarH, qHT Suard, Tray ey, i omT, a1 SaET=| ¥&H 9,
AATEHTATSIT 3T ATATHETH % IALT =1 q¥ feg) TSR & At i IR w241 aqq91
TEH A STIEETT 3T 23T, 2020; 5: 11

A THE o, [T AT, T ATAT, AIAAT FHTetl, Taq H=d’, 9577 am, Faoadr 92, deds q20F,
o srerieTl TaHTET 339 A Refad & forw SRwd F wHiegfesa Tgde # quaAqn Fie g
TS, 2019; 20: 11

T AT FGAT LA, AT UH qT4E, et Feldl, A giiveaa, afeads qapmaeare | Ffeedfes
Aiftenresie, FREm afiefiar g fefie, i Fiawierfeie-sraria sifuwa steefEs saeam %
TS AfafaAiaaa Fifaer &1 qeaisd s gre-ars W yaed & forg 0.05 31 0.1% wiw
ATSFATEITA A TR 5| TOHUH BT q126 o, 2020; 21:361

arelt 3, g dsfT, @i deer, Srae SgTe) et R P id-wreatie g st
fTEee uierETEes #1 BT T geaisd) g Readl T amaeas =, 2019; 9: 997-10071

T[T TE@YA, ATIEAA JHAAA, TH TSE0s, T HIgHE SATgH, & ST Taciaes fHaeay oY
T3Me RL 100 & SAETAThRA-AISS ¥ &7 fahm| ®HT 227, 2019; 7(7): 7-13

JAITIEA T, IO FaTl SAASToA-aes qeiei&eiia AIhia- e AreshH-oad TTiehH:
IHATL-2T2T TTiewer (HHToT, 33T TEaHE THTERAT 3fT 91 et a1 4o 219 F sJage u% Taefaes
forfere &1 waman wiferme gerfes, 2019; 76 (9): 4389-43981
ey gftivedsm, 997 =7 #ae| Rt fasde: ventas @re ft aaam Rafa s
FRUFSL-ATLTIT A TA-TE THEL sl ITATAAT| 2T TH UTATSE A-rarararsd, 2019 ; 8 (3): 586-
5901

AT Ss(1, STATAT o) 37 6 9gay Ad arrsradtaiael & fou gifae ot #fem adiues
AITAHI AL | HETATIOISH 1Y SHRTHIArsT 9¥ fFarast &t 7, 2019; 15: 499-515.
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AT g, A0 AFieT, & qT5 T, O FTATA, FUL S, 0 TF 9qTer, Taw Heel, F=oiaar a3,
qelg FITH| SEATAES F IUAR F U Fraa GHe-3heet afdiai § g & AN Fie g fefiad,
2019; 17 (1): 3-14

AT & qd, AT AT, HHT Sare, AIAt Fret, daq e, @97 ey, s@viaar a3, deg 93w,
FffT srerier) taFaT 3 it Rt ¥ fow SRwE F wetegfesa qgesh #1 ausan Fie g
TTed, 20191

S "

YATIEHA qfeeradd| dae forfe-vefea v Raeedgeas aifere-gre eifowe wiferee &1 G S
Terw ¥ T g1e o fRig i wefaa e F forw areaerenia A F Ay v faer e sitae-zA-

FTeY ATTHEH AHT T FesATH THEMT ATH g1 (FHia dear 102/IFD/SAN/2383/2018-2019,
i A, 19 2018); STaTT Uste: SHeier.

AT STSM (AT Traee[1ex), IUTT TN o (FATH ASH [0 T [SATa<t LAl Hl [Soi1ae FHee
F foro wmiErEfeai & oo g #9339 U s a= s ((DPRP), Sued,
AT LAY, T A ara: 1, 5, 2021, %. 419 A1)

qaq Jastt, e S1s UE-SERga? 3 FHFaT9T F TRl- T Furede fReftady & form amarsshiaas
ey 3D feeedw| S WEARE 9w (DBT), WRAG ®EA & T Hed T
T/COE/34/SP28408/2018 % @1 facqvifud sMEamser ATl il st At 28 e T
ATAAIFRA ATZHA U gedahay Soiaaar (NECBH) Rafdw srsedi= T F dgd aarss
srer#e [Ref: NECBH/2019-20/105] F=afar fawiah: 29 31, 2019, w72 11.90 AT@|

FAH A, AT FrEetaer JTegfes qRomar % for S aaeE w1 9@ & o wiE s
ferfie AIe-9re7 A7 AT HF | qred U2 St o 91 (SERB), ®TEH T ZaTerisi
HATE, G q(E, 7% faeedt grr Sofifaafar faeme & srfees SHier fas 9= [wea 9w
ECR/2018/000143/ES] srqw (=t aTdi@: 04 5[, 2019, =44 34.70 &1

AT dsiT, 70 F mg et § B aou=d gardme #7 F#9 #579 # o aferee e &= =i
THAMEYA, SEAMISH S, T sEEeas  (ITGA)-2019 T & oAlRd 99 |edr
ASTEC/S&T/1614/8/2018-19/1151 ¥ @ga fa=i 3w SrenfRrht faramr (DST), s a1 & T
s s et (S&T) womr, sww s e wnfiehy siv g=teawor gfiws (ASTE) fa=i+: 04
fRrawae, 2019, €1 34.70 FT@|

qAH A, GEETA e ITATL & qTaq § T & g 3D--fiee arewii=aa TEQIP-II, =AaH ATa §41e+
< s (MHRD), amea @<l &= 11 794¢, 2019, %. 3.00 a1
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AR Fstt, 947 &A= e st e, oo gfaatad |e awEe (CUJ), T, ards # 4 was,
2020 FT TAEHIEE TWIT U AT (TEUUe) stTadT g wraermar # "3D Fifer s wrategfese
EUREEIEMEECEEAIELERILE

AR Fst, 947 A= e st f@am, dea gfaatad | awEe (CUJ), T, ards # 4 wad,
2020 FT TAEHETE 2T T AT (TETua) sehredt T FrEaTer § " S Ud-SERgaT
I FIEAAAT F A3 FTeHe FEefiadt & oy araresiaae arze=e 3D fiieere

qAT I9511, 8 qAF¥a¥ 2019 F FTAHEFA SSMfAAfar fawmr, atd-dwed fga gfFaf@dr (NEHU), faemr,
Tomer # UaEHEE i U Aff (vduue) sehreHt g wEarer # CwmiegeRa & o
RELCE:M!

AT I5fT, 8 AawaT 2019 &I FEAEEHA Sotatr faamrn, atd-ired ffe affafdr (NEHU), foramT,
T | UsEHErE IR Ug af e (TAUUe) sRtedy TEE ATl § “Wiarersiue haeie
WTHTE e g [Retadl feed & forw Tave o FT STFRT FAT

AT F5HT, 29 TS, 2019 FT dad, AT fFrew & 331 Refradt gt #ae (HS) =iF forfaes #t gwar
"Aia-ferarerae ferfte srearfia g fRsfad e

AT AT, "BHIHSST AT 23 AL 2019 T FHIAEHA ST FamT, /e SSAfAafiar Fies, [arerer,
aaw § At AT § R Jarst i SRRt 97 TEQIP-I ofé =6 Ff 1¥ wiegfesa
THIATSH 3T TSN % = U Ao ust gieerere forshsr”

A Fs1T, 2 T, 2019 FT TN TEH | TEAT AT TARLATAT § I<TE FAFHTE ST THIA 9T qaq f2reqr
FHHA H "AT § AR e godiah 9 R

& off qUR FIT AR (THUE T2Ee) FT vy we, Fares fefier sraredt decemer e (2020),
Has g JhT TEEhTe o forw ==

& ArEue-aETerel w1 3D FifET ae srared, qa & wiafyg afewa vz 3o Fav R iediee siw 3 v
(2019) =T et e

% 2T, TEEEAT TH. F ATSI-TATREl, SHH & 119 T4 [@ad 9% 999 q299 e (2019)

< 2T, AR S0 A TSI G2, T, &5 T SR #ame, qa 9T g ool
i s e (2019) & "t fBFam

e ST GAH ATST H ATSTI-TATRIET, FHT 6 119 ST fead 92 998 qao+q [Tehe (2019) fem

e ofT faenme o =rgd (Hu=Et Tgee) & Teaad dad qare (2019), UiAa THIRULE i Theq
AT BT Hiehd, o9 ferafa=mes, game, FIRAT TRTST & FEATH 6T T4
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ATSI-ST T FIATH e S o AqEeT & fafae &= a2 ea1 ifaq grar &, SEsr e T Fae @ st
& AT 9T, Ffodh ARKIT TNl STELdl 6 Fq¥ IL AT FIHTELEHA ICATET ] ITASH FIAT gl AELd T &
AT BIHerer H FRRTer 337 orrfaer grdt 8 3 go< 397 0 317 T § Al F7dT § S T-3 ST
AT § UF FE1 FATAT a9 ST 81 T gF BIHAMT 6 HaT F5 I AMST AT T&F FIAT TAHT T
& H " UE g N feeftady foeew it wifas THa F T 9T Foalqel I3 AT & AT FIAIT HT &I TT-
AT THF T FAMET ST ThaT § qAfq FAL F qarqa i Rafy # fofFe-Refta siv mifte ofFe-fefa
TEHE H QT AT A1 et § fZATS 3ot A1 feuer 391 &1 i § |1 g A SqArd Hedr g1 greit,
feTfora S=melt 1 Fad UF A 7T § FERET oo AT Arswen (R 1) F Arew & 3@ |
THAT B AL AT, FEATEHeA-2T2T FIfore Birerd S & Taeie i &1 g0 67 T w6 Tata aw it
TR Y T7 AEt & J@aT sreatas wwa g (R 2)1

LEREEE PISREICERIREG LGRS
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Ao ferfere- e ATl siiv Aifcre-teaee Saoied | Tae gII-ATTeT T AT F94 2|

ATHYTT &8 - 2
et ety 3 e & S 3 a ¥ R R S AR w7 R
T St geaiee

HTZHY TAT (AD) FHIET i Ffifed swwedar & =1 v sywidefie =REmtes e g1 ante uF
ufRETrzasorTe Ll Faire g ST SR UST % Feqvrens U= & forw 3 Srar 21 grerts, aftass §
TATAT FEAAT TTH 2 F forg ISt 1 g8 o fewrea & ot g, e # o agat geramE,
Feareeraredd IREdT oY TUSErRTHEr 21 TFaT gl a9 eqaq H, STEsctih hITierdT FeTaT qieft
(Tl T Eie)-TiferR e M(MPEG-PCL) & fA&Ter 70 ApoE3 #Fiwiiee dieiAfes Adrariesdon &I
afeass & AN it e &1 9z F o sxawmer B 81 =3 a«mar, ApoE3- seamfia aeihie §
qfRasF F A9 A , SF THMEAT F 1T AWTSAISS 12T F G197 49 o7 bt Fepreft § Foft 2 7 v
TSI AT feaTs| AAraTieshes fAfer 7 STTRT Feoh SATATAA-ATSE TIATHINR AeTaTehod 7 Jao+ 2
AT 3{¥ THF d78 A STTIAATS ol T J@ 3 ST il 7 FLd & (o7 qag qieterae 80 T ApoE3 F a1
FErfaa T ) FErfedt ars s gfEwr #1 3w e At wiEe nfied #1 sqges G mm
ApoE3 Tietafa AdTaTiesmer F ffeed Fze § AT 10 M0 I 37 v fAiaw g Refst dee &1 yaeie fBFm
AT ATEH FLTAT F FAHRAT FRHAGAT F Tga¥ A e A P A, St smr wmiwerreater siv
FTATSEE AL STeTTT % |1 I T\ WITEF €T & FeOTerd ApoE3 qiferfi iy Aaaieae & TRumeasy =i
(AT ARt FAT) T TAAT H 24 = (84.97 + 11.54 TASH/HANTT 3qF) F TG FThT ATeF Fleqsh AT
TAX AT § , FAg il HITT T Hgeaqul AIHFT T TATT <t gl AT H, T [Aehd smonsa g 37 wifes yomas
FTET SATA TSI T Sga¥ Aitqoh SUTsdT o o7 Taad ! Fed 9T FeaT gl
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In-vitro release profile
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YUA-IT IS Adiegaes e FRad # Fafed i fArds & & arr [idifeeaT F g
Rgwmeas Afy w1 e ik Red-bw g wwidy Pifde f@dcmmdr (RP-HPLC) =far #r
BIIEC]

gt o faaiw &1 s S Sfat & o s ve-sie ool F w7 § A G Sy g, greitn
T I G AT Faaefierar v afeafef=adr aaear w1 gaidr 81 Aoy, aaaT SJeaaT 71 3297 Aqredes
forfoe SR (NLCs) & 4T S T aTiier e 3T UAUaEt & S0 397 it ush a7y Feswor & oo v
Teraa e, ST, Tdiw i ads Nad-ther gre aewider fofie #fermdr (RP-HPLC) fatfer e o
A FEefT FATTAAT HT GETIAT 81 FEATA 377 FOoia & Tt FEEHTRF TIH F1 et Mee C-18

FiAH | ITeq /AT AT AT 37T HIETSA 9207 H ASHh(edh Tog2d HIS § THIE eSS ST Tafiuas I arey
(PH 2.6, 2%V/v AT TiHTew TS & a1 FHTAST) H F=0r onfie g #arss =207 it yarg 37 1

THUA/AAE, FEH Fw e 35 + 0.2 =t afeaaw siv Ssmeer ateg® 20 L am FEted i oo & forg
gfaemoET waen: 2.80 fFe T 10.36 {9 9% AT AT o, 3f¥ UF wiEerEe v (PDA) fREaeT @
ITART FTF 346 nm F TF ASHISRE aaai & qrar 17 a1 &fer v vauerh §fem, adiw (> 90%) =fi%
fr|T=T (% RSD <2%) #it sufRafa & gwated =i frad= & v aryr f@gmwor = forw faforg g = aerfoa

RP- wafiuast fafer &1 FEm afiEef @==t afqeaa g R ste@ae & Aareaf@e saqamEt & a1 NLCs
TAT=E Here & gated o foufia & w=rft afera g it &1 Maifa w1 % oo gt & F s
T StTaT 81 oo fEraaT 91 Tw, SRt gt sedt-uadtuesT e T SURT =9 4 39 F A97-
a1y 7 frfie-araTRa A91-Hiee § UF q7 9q7 F0 37 FTEhserd & forw R ST asar 2
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RIS AT it EFia;
ATt stegae g fHee [wred q9 GBPI/NMHS-2017-18/HSF-02], 9aTawy, aF 3fiT Sdary
fEds AT, T G

AT & -4

fhaee SIS TE-o @ @Y §F1 HIREAT & AAM- HueHe Sefiadl & g aaEsiFaE aseax 3D
iedea |

Tg ATHLTT TqTa &1 % feTE aifed U= & (U sieersus 7 offq H(sThd T TR % &9 § 9 %
ez pH AT TramfaeE frrae & s=+ & forw) INH £t 2 #(Te &t iftes pH Rafaert & serer sfie uwdiet
F ®T § Fe TEe 981 @l TE) AAT-AeT FqTeHed fefiadt & fou aae ae~i=as(pH fafore)
A (AT araria) 3D fewea % Bsrea, [{afw, aviF 7 Fega TaEEs fowar & swau % o
FATT 3T AT 81 FE TY ' § UThRSH g 3D fiede fit smar # Tefhq w2t §, S AqAied hdthe &
FTATEIAE TqAE FT SCATEA FId & (70 g ST ST F 2T JIS@ET S0 & Farerd =arsft #7 g8 #7 9%d 2

\ . J

AETAT AT ALIAETE ¥ 3D fzorzq 3D fieeta® & 37 fAzr (FA7 7417 ) aeea
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TRIATSHET A it &l

S ST framT (DBT), A3 @<ate % g1 #ear T/COE/34/SP28408/2018 % |ty faeaaiiug srsemsdr
TATETE gT FASa At Sve Hew HiT raratordd qrEas U geddhay ssiaaiar (NECBH) fRafdw
A TTH F Tgd TaTes TreiFe [Ref: NECBH/2019-20/105]

AT & -5

9T e g TRy ¥ e AT T R g ¥ g wrtas e [t
RIC-AT AATAhTeF I

FATES Ao e (MMR), AT s savgarted (MTb) Y 9qg 97 619 8, St wHrse sieade
ST ATAHHLOT FT U Hged U FIEF g ST THUHAR % forw fafere § =0 fa=me & e uw, 78 g9 MTb %
e Sgax Arge-fAtire Refadt i awsm & o s y=r #7 s B &1 U TEeRs oty v
SUIRT Tb FawrHe & forw fast warmers worifa 7 R & 3@=T & o v seme & =9 § frar wm =m
- 99 (OSM) ShfaaE frfie Fw-9er Avrsrhies e T THUTAT F THh AqLhhaul a=19

AT FA AT TIHEA-HESIUET BEETE e T % o0 $37 ST TR s €9 § gq@rtad B @ «m
ATHUH 7 Iecr@e1 g UH-a¢ 37T grES bl iah oid:FFaT % |1 vs 37 9o daer fammam
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Fluorescence  micrographs of  pyrazinamide-loaded
Pharmacoengineered lipid core-shell nanoarchitectonics
showed outer hydrophobic ring.

TRASET A Ht S

g HTH AT28 UL TSI 0= a7e (SERB), @TEH 3T THATAIST HATAT, AL TLHTY, T2 faodt g
St e & yrifsrs Sty s oare [wrsa 9% ECR/2018/000143/ES] g1 faeaqriya foram
TIT 2

AT &-6

HGHT F B Sl | ATl e e SaRAEd o F7 F9 F (0 AfShee &6 9=

et ATt (PVP) F AT F¥afed fil SIavadliad ShiAd qgi § TTATad Sasi d% TR %
TET & HHT F2 F ow qmEr @ am o zaton, gada sqE @ % 3D fiee Aftwes faa = &
FEHTeA-ATE T FATS & q1 T 36T T g S aifega Aiay REs e & 919 Us 39 9T
I FEAAT T FHAT| GHA U TATREHTZSoT 6 € § TZMe® ATAITA 37T STS-UMAe A1 & a1 gle-
Hee UHged (HME) T&i% g1 fedied-PVPUFagse-fhamden &l o fFar i e we Rwfsras
At T (FDM) &1 STINT &t =8 Helhee (& 9= a9 & forw 3D e fFm &= wigaes &1 &2 a0
ATIEET % forg srafera fram T 8 siv fredrsa Feated #7 UF S &9 #§ qiadd & Y &2 % o
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SEM, DSC, 3T XRD &7 g1 FT STANT F¥eh AN AT CFaT a7 oM oiq |, @1 § =9 Tqafad 9= &
TR IS TTHRTE T e g B3har 7T or, S & 07 9% S0 (Thay), 79 T80T (Crax) HT
TATSHT HigdT § IA-A21d § FHT Ff @@ 1 WA 327 9 UF e & 918 221 § 18 &A1 7% ST =
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frorrar SEft ST & Ieq €| AiaeAati T Tt Haread eHe-weuitea 3 el feew F
HTEAH & FHATACAT 3 T FATIFA ReATaT T F AT oI STAAIed qATel F STAN Fd g9 A
FEAT T T T AHR 2| @ Aqa H, gHA =9 fAar -t 3w fefs # F o wer-seser uftes
ArRIoe frew smemhia g feefiady foeer (DDS) fAsfaa #in st=fafET & 99 uF wEtws &7
Terfara R aree e Adegd # wiE-fow i few gregea & diay vEee G @ oam ot
TR e grege 7 Tt fiee fi tatwarefiear i 9% e=hee (NIR) 99T grewr a6
TS TS| E=H AT FFaT T F T TEHAT & (THIE TSI  FILIT AAThUTSTE gIg o =l SITed JHA
A7 Tt hefaeEd fadt, R yardt =7 F w-2% F:2 aiv-Rure g s i1 fow fem o 1-
AB-Fiveree = AT SIAT R qeqa= |, SATHaIore SrEgieie fl S[AT i Tfe & =Iaaw saafas ades
TorTfara 3R T om stemas F 219 fRF ¥ S, s soifaed fiee ST UASTEY AT F AreHeed g AT
SR ATZLT TSRS % T AATHRAIoE gIeg e & W[ TIcdTgd 9% e sy faree s
TAT ATl ST 8 ST JT6T THFESLT UATCIEE § S[AT BT § TAread & I & 39T &1,
Sraer e a8 e 2| g1E Aegrarse s fEeratsit F T Sraiuay SU=T & 97 [ RIS Il et
FT ITRIE A2T FHAT| FATE AT F forw, a7 woriaga =me ot % o zafEes fiee i tAarda e o
3aT % ATeHeasa Urether &7 R aret wget fore g, siv gam et § gere fea G o ot
H e Baea gEaead qudr & @6dl gl WNE U, TEet &, SEr dih, qamEg dist, #ed &t
FEFTIT e F TfeAeHqre sheres fefisr % forw wrer-zoeer it Aqratee few greger: 3 S[AY
#1 gfg 71 79 w24 F forg v =7 a7 g whve sraree wdifiae v de%@wm) 29 w2 20201
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Photothaermal and electrical stimulation
release chemo therapautics from
hydrogel for apoplosis nduction in
tumor cells
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Tumor Suppression

AT &-5
Rrifee w3t 3 Ry Wi FR-de Fareerter AR (INST Tt % i &)1

FIC-9 AATeFaH 39 Rl F FATST FA F o0 U SAATSTHAE TIahIq gl ZreAiieh, ST ST{ee FATT
gfear, @aa fPuear, avhe SSIWAta, 67 &6 Sa-THEEadr THE g gl 39 % 91, UE
FTATFAHATSA FIESHA-FICES TIeAl (AFETZe-HI-TATZHATEE) (cMCPLGA) F-91e AdFeaa< &l TF a3
A TT AT FoF-sTHael ToRAT & ATLAH F JA1 67 STar g1 SS0HaE f-9d ddeedas il
Foe-fafee arareen # e fru U siweae siw stesa e fi g e F forw 2w far mar #)
T FT M ~1.2 T ~2.06% F AT Fde F AT TF A (STFAIE A, SIT) 3T TF HIT (SThaaad,
Dtxl) ® FATeHe AT 797 81 FET THTSH ST FIEHA Tl & arT FIETFTHIAA FISSETT HIHT FIHE
(=13 mV) & &9 IEEIT (M13 mV) & S9arfEder & -&THaT T 7 L § UF TATUFRIATSe & &9 § w1
FAT & STat® BRETiwT pH (7.4) & UF g =< 9u= (6) &t T 98 ¥&T § ST Adarieaa il &l
T 2 ST S F1 AT-H135E NATS FA H HaT FAT gl SHAA-T BIHAAT Fl qa1i=% =7 ¥ Dixl/Dox F
FANT 1.7:1 FST AATT FIA ATAT I0AT 747 A7, Dox I8+ a12 Dixl &7 wfoh &7 § {efisr w2 & forg
A amET T om R ¢ sRaaE e ree aaTnRigere B 3 dede q@r U A
AT | o At Fae Frferwrst i 7 agav Fww sEry fTamar 81 gg@er €9 &, Dox-Dtxl cmcPLGA
AATATIERT ¥ BT549 (€2 Taael FIHAHT), T 3 (Eee FHT), AT A549 (T TSATRTEAET) T ATSAT |
0.2 3T 0.3 F &= FAST FAHT® doqS & 1 qrade (doraT, Fe-g7 Figdd o7 6 qaqr1 § a1 T
FHCIE TT HIARTA hl HEedqol Frag § AL H T2 AT THA ST FIGAAT FT I@T TAT SAATATET
T2 G2/M ST $¥FEE 3T T ITHH & A &l

ATAATH T, S UAH, HIT A, JHL ST, THT TH, TG T, Ag AT, Tgge of, Aawaa awFaicies
THFaT ot F forw aifermfis Fe-9e Frargaartsre aaatefEe uHue siEm 2019 7997 11; 4 (22):
19614-22|
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AL R ( A1V
s oo [ Dox fluorescence from cmcPLGA
T Ny /\‘°\/\° Ao core-shell micro particle

Solvent
Evaj ponuo

scn-assomhly

HRTEM image of
cmcPLGA core-shell nanoparticles

. ArsrTag B s e S99 arg Aemas F e i s fed evFee IR do%-
STEFAT TTHAT o ATeAH & CmcPLGA -9 AqdTieae #7 fAwior fawar &1 &

AT &-6
Reielive TarEsT ffes & a1 SRS Aerard fed Shhe Sad wresiaed qiieh § Sir T A4rers §
ST % T Y 31 FAT g1 (STEIATEIY AT F TZIT J)|

TUI-HIETE AT @A AT, ST T M@0 aF ST, e =919 g feg, Y iorehed geasld il saedahdT grav
g1 TH YA, gH THeAT UTFET I TATEFHIAT faard 8 ST o Lo araéeiaes T SUTRT Fh qedl Hiad
T AR 9T ITASH HIAT ST FHaT gl NG TATAT 3 ATHda AT g & Ard, Hepam fres
wTEAre (SF), =T 93 AT Uit & forg 9 st fFeion & qaw w2 % oo sfqart smaeaw
AT Y& FXAT gl g9 UF Raittade Tz ffed 7 e FN-4RepCT (FN-4RC) ST ®TEal= o
A TSN HITCF FH T@qT g I8 A1 BT &7 7 3972 I#0AT SF (AaSF) F UF His-315e ATSHAE
EHRICE T STANT Fleh AS-TSHT & STEHT & ITAT &l ATE 6T fieh Tthiee &t FTITcREAT 6l giTerT aaar
T T 0 o TorT, Uek 2 ey o ¥ Higel 7 START 64T TIT A7, AT SFhies i aq-5aq T4 TioRaT
H YA 3T IT3T &T) 1L FTH &7 3297 07 HIeTs & A1 & IS4 & oIy fasfEa vaegey fes areey
T TATARIILAT 6T ST 6 AIF-AT et aroET 97 fanifrade saree s w1 & 913 it = F37 2
14-f3T % ITA F 1%, FN-4RC F &7 Fes AaSF Thwies 9 89T #le arer a0®e, SATa9ras &9 &

TEATT fh ST ater DUoDERM ST &9, i SIa=Ta =1ai &l o1 | =979 & doif § A H TZ90q
TR T8 o AT "qTAl  REe Al o e o 36 a1 @l I 6l o6 Fraicas [feh Thmiee =91d 93 &l do7
T, STt = § aeperesteE i R-utreferarestee fRar = om zaw srerar, feg futsfem # 3g
=T FT FrersrT 2127 | 37 2129 1l F S Ty 339 gy e & 1% ff, few fesw 9= g 9@
AT o IAT IO AT fS@ET TH TR, a9 Temdq TR Remee & o g feward few s
FN-4RC % TFHIeE T &HaT 6l I F:dT 2
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g X, A g, ATEFIST UA, AIg qISi0w, gEHR vH, g @14 R oeer fes F ary
FATHF Reward fresw Thewe S| wresiiaed 9ife® g ST T Alers § S & 979 &0 3% FdT gl
T AR A3 U AT, 2019 o6 9;5(9):4634-45.
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3" Degree Burn

Burn infliction using metallic block Wound Model

connected to auto-transformer

c Wound

Burn debr & | of
infliction one-step grafting surgical staples

! | |

-2 (Days) 0 3 7 14 21
= . srafRaa Ao (a) FN-4RC faiefide =arze e % ary st fes shwee 1 & (b) =
FETHTESS HE(oTh SITEIT seAlsh T STANT Tk UTH Y2 ffreeq § o2 3l & =ma & Atewr &1 == (c) a7-wew
Tt THRAT o ATEAH F Ao Ththlee FT ITANT Fileh o L& HISd § a1 ATl & STATE T FAqTAT ITATH
Tz ek TFwiee FT a9 SFaa9T & 48 =2t F dT8 ST =1 U7 R ToAd FT IUTNT Fiw dT%e AT

AT A7, o Y i [ @ oam Bt qer-EEet F s g § 9 B T Se|aw w6 aEd
A T 5= forw (T) g fiae =i =i e = om

ATHYTT &F-7

AT 1 f IgaT ghhaT Tafafer & fw aeadiesaiet sivma wir [uin i geaie:
fAreETEe (TSI gaUdTE & 98T )

g U A-AATHIEH I F & § TEAHTA [T T AT [HFRIATES F7 ada19 § 2aeht v afafafer % oo
AT TATE 6T ST 7= 1 REreETET A ST S ararRTHTefewe Ferahhed fAeew (BCS) T@ Il 3w
g et geamefiear si faee @ g s aRummeasy F#7 aEsadEces gl 8 Maemse & 9ifas
TTETATS U A SATHIT I A=A F0oh, ATSaaiSaaied & ary qarasft fFraor #iv s & g it f&fer grr
AT f3FAT =T A7 #iT FT-IR, DSC, PXRD, 3fT 1HNMR T START &2 Ui {347 @7 471 Faemse &
ATSFATSFATST % Ao FATIAT ST 0AT FT TLAAT FIA % (o0 27 [Aferdr AAGIAT AISTenT eaae &am
AT AT AT FHT qA ATSAH T STAN F6 37 /327 6 QB iel FTeqaqd F Areqs & HhedEs
HHAE AT AT TiAfater 7 geaisa fFar @ oam arErsestafed § gar & oo AT T i
SHAT HT AT ¢ BALB/c F@i | a7 AT oM 7 327 ATserei@aiadr seqaai § &7 qigal 9% FTh
HTIF ATECICIHATEE] FT Hhd (QAT T RHATRHEACH AATAT F A6l & MheAES HF qaqr |
ATEFATS e 79 § Cmax 3T Tmax & Agea 0l AT &l fa@ram

ASAFT U, THL AXUH, TR UH, T AAT, qA19g distl, oqral uaarw, ffvamw e, s« Al
AT 37 At Fgaw e afafafy F o areaaeaates stras w1 [t o geate: FEemres.
FATEIEgE TITerd. 2019 9 15; 212:252-9.
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A)

Control CD formulation (1:1)

Plain NCL

B) Control

CD formulation (1:1)

Plain NCL

= F ST = e &7 g9 1 1 8 0.1, 0.2, 0.4, 0.6 pg/ml for 24 h F HFT F ITATX F T8
AinTet et Tfad 92w [AareATse 1) NCI-H460 31 A2 3 oY) HCT-116 & aTsd weiae =)

ST & -8

3T3-L1 &oq  TEfaere TST ATSA R B 6 TUATH Ui (e ST UET TSI+ HaT (AT9Y 2aTaTs %
TEATT )

TAAT BHIRASRA TR fBfaemer a7 arzdfad & Tat § iud e v Soft gt 81 39
ITANT gl T A AT AT F2 § A7 Srar 8, Forereet Iv=T o &9 F 07 F a9 &1 77 F2 307
Herterd R 7% =0 g919 % fory FFam Smar 81 g6 Bfamsa 97 arz+/dd B % Ui uHice oF §
T 9T AT T USSR THTARTAT i S 25 #7750 pg / mL (HRF 25 3% 50 pg / mL) 33-L1 Frfarwrsi
H AT g Sl TEehT ThoRAT F ST 95 &1 &7 aui9 63T g1 HRF 25 3T 50 ug/mL TaiaesAMP-TfFeaes
T Feas (AMPK) % |79 3912 3T 7 o7 &iie forves % 09 fidreiemses § #Aer: 1.6 &Y 2.3 I
T ReaEe 99 AT w6 7 FAT (p < 0.001) ITAT AT AT THANUE 25 7% 50 pg/mlL F TL-ATIF &7 |
e iEE #1 w9 T S R w5 uite Refts war &, S Seiod A & o uE s e TEEE w3 arr
FIEH gl BICHILTSAT FIRT UUHATR F TFTA9 7 TSI FTeeh T TIerheet & S 3T e
TFAYIA T FH F QAT § -UF G fEw IHT (PPAR-y), CCAT/U=giHY aTEfEw TiE dewt (C/EBPa),
T WAL TAHe-aTs 17 TE-1¢ (SREBP-1¢) 3T 37 2ie et ufie ar=few aeE 4 (FABP4), %t
ufire 9w (FAS), aRforfoe siv samer ufewefaed v #89 §, TSiCU® SUATE 1 USHare= e i
F0 F7 f2aT, w5 ufhe et 1 Bt #79 arer F1Et 7 9@y i gEd voadi vEiEe g
HETEAAT &1 T2 gl aRomH [uias ®9 § uHemus @i Alerar-Adt f|ar # g9id g i I8 T g

STeeAaret o ITAT § TETIF gl ThdT gl

foTer w, wier T, ATag S, AAUFHT U1 3T3-L1 o7  RBiaewa Tsr are+ e § i vuadis ufaeafdn
T LT TSI &HaT| S AF TR eS| 2019 378 6;233:123-30.
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= A) 3T3-L1 f-ufewmarses #7 feweeefiuer Fiwea |, || % a1 HRF (25 ¥ 50 pg) F |19 IT=1Ha o
AT &Y 8 faAT & for siaw e 7 srqafa &7 2| "§i=a fofue $7 &1 1 gegisd oS &9 § Jtaa . 0
wfewT g o s om (s % ) B) frfue 5= @1 70% sreEniuei § e $ie 500 nm T¥
AT AT AT i fFar m@m C) ¥« =gagrar 9 HRF &7 9Tl 22T &1 A71eT + S.D % &7 |
fa=foa T @1, 37 7 ANOVA X 30 a18 ST TIEe gl o&e & g7 faeatua fm sfiw p < 0.05 &
AU HTAT AT 2T| ### p < 0.001575 DC & T it T )

AT &=-9

U HATEAT UeIHE? S & &9 § T2 FT I (eF THLSIE: THE ATTAH AT T TEHAT IOt il FHrear
(TS TATETET 5 HE A )|

g TaTesT T (SsequAa) & ATATE, FEY FAAT § o 2T 1 T 999 I=T HE0 g, 37T 389 qreAmr
AT 9.6 Fforas AT 7 81 TT it =ATaRaT  SETET, TR 1 Gve e, aiE ITEl fi A i
2 g0 gEIATE (AT g9 & e AR 9 T8 a7et STAd 81 TA, FH F ITAT F forw faweT it @iet s
qIrerd, Fg-Aferd, AT 3T ARG TATAT 5, 399 g’ f=fshear & qr=he Jorferai & armae S & o 7sige
| STTa ga| ST Ol it ST [T T F RIZeHHHed § dal aidl gl VAT &l UF HI13e T2 &,
ST U vaniEEe g S wew vl & 2t s arefee aedreem § FAwer smar g1 et 6, 59
ATET T ST oI, SIS ed, SETAElST ST SFRITAT 3T giodiea® A0 & 3741 & foru fhar
SITAT 81 F&d THTOT SqTd & 136 T HATIES F¥e H8<, HaTehel H8, HATT H6<, T FHT, AT FHT ATTS AT
=4 fagr siw foar afds TMT & w9 FT 9%dT gl BT & A1 F JaraT g T Tg FATSS FHL FHITrFRTeq §
faferer Roferr e &t MR wwar © & Afss yar % Fo7 & ifoesatE o sfa &1 3% a6qr 2|
FARTT THTAT ITA ToIeT=T & LT T TS T HE< FHT LA A TR [OI 9% THT9r0 ST & ST 7
TR FATH T TAAT § T2 % fAMIE Fed T fhcer qRwTel w1 #ariod F3d & oI anr & sreqae
T ST FETH | HEE HT
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AT F BIHTR RS0 3T SFTRIATOTR ALTTT TH FUTSE FT UFh TATAT UHET Usie & & § 7T
FT TR 2
ATHTT UH, qTF 6, ATl A0, a7 &1, gui °f, «fieesdft ue, Sun q9rag, 9% 60, dJgq 0,

FIAFT TAT| U FATIAT U6 S &% €T H TS T (e SHISH: THE AT q&T T TETHae o7t
T FHTEAT, FrerEged. 2020 SEaT; 25(10):2278.
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= fAfSrs ¥ § wrea i 0O garasTtdr

1. ot GETIET AT FT TS gaa qare (2019), TEN FSRT AT ATEE, ST U AR

(ACSTM), &Teied doF gled, ST gas, 0 [Tl I ead9Hd ad are (2019), THEAET,
s s ey wererr e "R ot faem

2. o7 MFT FET FT TIA9AA 29 A4GTE (2019), SERB, A= i< et waATerT area g oft
e

3. ot Saw A= T ey FE FHEA SEEF TS HiSRT -2020, TRATSowAT, JUAT § qeex
S % for =

4. A T 99 F g FE F AANET T drETer Hihg 2020, Traeforar, quaw # Tt
S % fer <7 |

5. ft wfiw 9 uier - ofHAr gwes, 9 Aot § smanfSra 33rd ugse wi9hA AfE ST WY
FLFHELT, AT # T8 qree? Tefd T

6. =ff TiT ¥99 uieT - ST gHes, A faeedt § ARt RuaEy: veataw =9 fmg s ue
TAAATT TCATRAT H TTES FIhHT ThMT & (70 gaeT srare 7|
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Karlfisher Titrator FT-NIR Flash Chromatography Rotatory Evaporator

UV-Vis. Viscometer Density meter Water bath Sonicator Moisture
spectrophotometer Analyzer

St fargwor fasmr

sirofer freeroor fFramT 1 vH.uw W siv o=t F 9 2018 # puracar e si e srearas |
ST % =7 g T r am sirafer fErearor f@ramT 7 2o eI SegHead ST o= & 90 SFsl H
START Feeh ATOTeHE: TEET & G| U eI dhiegd A1 gl THE 98+, EaT, arHidl sfiv qaardt
et i faear, afrr stafer arft (APl) & SR sear arffe g1 e ST, #rermar

Y farguomer® ahE F ueetaed & g fafvw Afeaw § wrwlaw siv fates 2R F e s
HTATHS AT F "aterd fraorers foam % Bt ®§ |rasae g i 9z i gfereor § onfae 21

T & e wEeE &

> T AT WG H AT T SAdee w AT FA F forg At $9, A A S AsEies

R fiT Heraitors oY ferfueiioes TR ST F3T ST IX-3qa (9d araIFqsed Sie 4 9 % STa0T
T T 3T wiErsaeg=e s & o iv-zaatag AemEaree e @S wET 2

T HeTalors Aega

frgrrorer st Sataguomegs e e v geme

T AT HETATATEE % BIHTRIRTSATEH AT

I 3 ATl § ALTEAT T TgAT ST A=A

sreaTaTias AEETor st S AT Ieqrat &1 =i e
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affede TrRa affede TRaY Z
TH: roshan.borkar@niperguwahati.ac.in TH: pramodkumar@niperguwahati.ac.in <
LT argefer A =
fafere T araegae TR, i Aerartas RHanEy forreT, RO ThET AT
TETATATTHAT, S HeTATToTS(H 31T ST edT; a5 T i
<1 (EDCs) # aAm i AT, fEraorTere qora

AT S Tt AT T Tt ot 23T T A

=0T / fRrear & fore e |

sirofer fereraor fFramT fAfa= Famd yam F0 o Fg = & T 81 U i Fedwr F TEF F e uw
[ forT ST

1. € gt g a1 B3 fEm i o (oeduest, Se-ugue, twRd-uaergsn i uerHl-
THUH/THUH FT STAN FF)

afera Ferararaere e orfoeTfae

AT 3T FEUTCHS HThH Tl AT FEAT

e, o, Zacie 2rea o feumar af2a gae wigered & forw qora e giaer

AT AF R oY Rowar steaae

TR IS 3T AT SEETLT STeqaT

ST ST AT & Hera Al & o

srqrfeat 1 fagrr

ST o TR0 ITTRT ST 91 HeTalarsed & TgaTd, TE0 &1 [=aem

© ®NO Ok WD

R Soa REwoTes g sTia =< # §, st & A= g1 e g
1. LC-QTOF-MS 2.LC-MS/MS 3.HPTLC-MS 4.ICP-MS 5. HPLC-PDA-FLD-RID
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wIHAT TR fAEmr

ETHHT STHITH TSI ATSae-T[aTgTer & WY 9= eaforss foramn & | U g1 wrEdt ey Gant v sq: ooy
farwm &, e Jam qartae, g siw arartors f@se @ arfee o & sreme o foreor & SET gar
&l

9T % S ST e FHA Ay s wetetena ST foreT, e, STEITe S qar i
Fga< g % forg gufta €, S e, areir ofiw weeft aETat % e Y 9ers 9% hiud gl

THET ST farsmT 7 forer Aarfee freT SaTe F3A7 § S I % A¥TE A SATHAT HLA, T AT I[orar
FTAT TEATA T&TH FHA ST HATT HAT TG HLA 6 (T ATeT-SMLTIT ORI FHT STANT FHLAT 8l

ETHET T TE AR % ST EeT & S i giftTesd S¥ [arerel Afwa Hier, STuaseE’ a1 [argrer
FOH, AT TG FET TETAT AT STSASTSA AETATA H T FT T B

HHE ST ATAH 1 <% AT § FGA e Fewet v ariie F7d gu 0 i T@9Te ST qrasias
TATEST o T TT &A1 Hiad Fd gU ATHETT 9F Fd & ST TgART Fd gl

TEF AT HTHAT SfFE B srfearET Feanor F &7 § w1 T @l 31 WA Sfed Fam aa g
ATTATET ATHAT & HATAT F IcFseam 45 (CoE) F &7 § Tg=TAT 4T 2

[ERILE R CEHSr UEE]

AT 3T ATATI FedTor HTAHT
THAATESE At
e Ue Zimeaes fee

STl FaTes HATU, ST qROTH SqEeT
ETHET ST it AT STRTERAT

TR ToTel® 3f¥ T2ad S SEiaerd
FraETHR fREwady =

TRT JaeA FTAFAT & (70 AqTE T2

& AT T9T0

T HAT TA-3TTE FSAT T TTEHAT FTAFH FT AT
STASITA T STAHEAT 3T FTe THTH ST

1T g
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=T =T, TH.HH, oS
FTeEde qTRaT
E8eT: ramuadela@gmail.com
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T & stgeyT i greeTee

ST & 1

HIT FAHTH ST TATAEAT | gTeveed fRasie § smeefefhne aramThe U2 Hied gl greuead TATEeT %
I qew a e qwer g, siT 78 5-10% T § Sfew grar gl e greuead(GH),
e fEaT (PE), i uFaeaf@ar afaear (HDP) § greuvefira fRusiss & u#eq g1 9d &7 qarae &
Fe fafre siv fAfae ST sqErt 1 92 8, o & e fafers amrime-aiestas f&eward g siw 80% &
STTEr SATATET UTHIOT &3 H Tgdl gl Ad & o7 el it q@T § 899 7 A dF 77 g & €9 § {7 Srar
g AT, TASIAT TRT TRTSIA® T %8 ° OHE H qgl od gl AT 9L THE TATTEAT § T 6 TSR] 31T
greuveed Reere £t wifay &t vz F orr miRNA SIgaaor siiv @deiedt Herararzed S snfaea g

T ITANT F TE &
Hemases '.
Heart Dl@specmc]
Cardio! ascu!‘s [unspecific] ¥

o

u. ba

dbmeg ly Dia cNeph pathy

dicmvd pemophlc

@‘ase

Chroallure d
Retinal @nzanon

Retinal ‘Jiase
Rheuma Hearl Jiseases
Recurrent Spo S Abonlo

Vascular @nspeclf ic] @
Arterial C: of Infancy
TAEET ST greaeead § mRNAs ST dferd TaT & sia:
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Skill Development Program for Tribal students in North
East Region of India

Under Centre of Excellence (COE) Scheme,
Ministry of Tribal Affairs, Govt. of India

From 26 Aug-2019 to 28-Aug-2019

National Institute of Pharmaceutical Education and Research
(NIPER), Guwahati

TFEAT #7, TAATHT F14 FATAY, FIRT G ETT TAAT 1T % qATTT 87 % TG w710 & GrAr & (g #ore
fAwre P T 26 § 28 ST 20191

Skl DevelopmentProgramfor. | oA S SN A AERES 5T e 0
Tribal Students in North East Region of India

Under Centre of Excellence (COE) Scheme,
Ministry of Tribal Affairs, Govt. of India N

National lastitute of Ph; stical Education and Re h (NIPER), Guwahati /-‘ \
e { s esearc (,...' om /"; ~ y

FPEAT F5, TAATAT FIE TATHT, §RG GHI T GG 5T F G 87 & ST Tnnia & gral & g T
fa®re wrwe1 27 wead & 02 71+ 2020.

Health Camp and Awareness Program for
Tribal Population in North East Region of India [#

X K :
A W 9
15-01-2020 77 54H ¥ TGTIRT 7 Fraifora @re (137 X Trresar w174
/N/////////,,a,///// = '!‘ e ———

Health Camp and Awareness P
Tribal Population in North East R

entre of Exce
Stry of Tribal A

10-03-2020 1 F01937, a7 7 Jraifard @rey 13 R STTresar srdaa




St STRNRERT fas T

TCETT et foreqr ue sreere S (ATER), TATeret § S Gty fFawr 72010 & arnewraist 4
TH.UH. (FH) T 2014 & o=t T F o arfs st GEe § Stas &9 s w96 s 5
AT T Tt & § ATET AT ST 96| ATSUT-T[ATEIer &7 S STt fas T 9T fata, g o=, @
TEATT ST FHT ¥ HEAT ST [T T reet ATt § et geqeT w1 g7z % forg qafiq g1

SEET ¥ TG AEAL &
1. FEe ol FfEaHeEieE Raatsy & aea et siv SArer-aremiia g & g
2. ffercta geasm & forg swaafers =7 & derrtera st
3. AMad TWIEH il TgATT HIAT ¥ UL oeen owtad wer
4. mrHTERSHATER T TEaTEse AR
5. T T G5 T SHoft FAT9=9d
6. TaemaTcH® W T gag Haelt Asia
7. T FEL SAtAS S g@r giay 957
8. T ATIIATSIT - T HA ATHTATSHT U2 et grereaer
9. arTEATAfFA THars - P w1 & gget v
10. Fre et o7 wvet & fser arer Iermat i ShfAT




Genetic animal models

Gene therapy Drug discovery
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Cell Imaging Assay development Personalized medicine Diagnosis
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Integrator

Molecular Biology DNA Sequencing Omics integration Vaccine

u
. |9 F. AT y
W' 1'{311"%311'%@@ % forelt o Fro=t: o Ay, 3=
ZHT: sanjayk.banerjee@niperguwahati.ac.in ) ) o
£8eT: sudhagar.s@niperguwahati.ac.in
TEIRTE THE e T
ST ¥ 8 m ST F 8 FAT Arareristy




FIR T

TEIF & AeATT

o TTHY AT, IS UH.F. FSTH FATAdT HI FH F7d & o7 U FHfrear & &7 7 Rz Ateees FsiEa
FIA HT TS . Fge arararst’ =9 A e 459 g7 9Tad [9ad, S a9 3 Samy it
TGATA o T TR T ATST FLAT| TeA AT | (T 2020 )

o AN S, AASH TH.F, AW & YA gad daeft STteaary i e geaad) =4 Ieasiia v, foor,
HATaaT %. oo AT AT UH ol g0 q97ed qEFH R Aih Fedaaqay SEhw| B
afeafoiT (i 2020)!

yehTe (FUa - Rege s #)

o U, & uH, qrer Y, qut 3, FAr f, St g, A i, e arg, e o, aedt v, qred
Yo, SST UHe, AR AT, FI U, IAT U, 1AL S(TET, TRA 27, &9 @) & wess & sham
FT FITRRA F7 T T T UHTIE ST o S Aol SR HT T F forg S areee
#t wixefierar #1 9 SN T HF T FUTT FFEHT AE grzaw, 2020, FavEw 22,
117(38):23762-23773.

Fary reft, ATt v=mer, gemer ft, ReT U, ST uen a4 (Suasw 4) S S w1 uEEe
SIRT2 ¥ fA¥¥ p53 FhfeALT F ATLAH & HISATHTATATZE TATCRIEE FT FETET odT gl FTgeiee
Reieef, W€ 2020 ().

T ft, A1 Are, git quaes, WEEsT &1, qied ) FHT wfrarey T F qies S qegeydr are
TS LI Faipiwd AT § TR AT, BieIe g7 argmiargienst, 2020, a1z 30,
11:1702

TYHIT UH, eI UH, A S, ATEF AT, sl TH.%. AT 3g T97 a1 HlAT SRaue
argTe Y IufRafa & FiF-srewrgfors ®& foraw TRT #1 9grar € UF urgee w I qr5% 759w, 2020,
260:118404

HIZHE THT, 977 &1, FHAIY aTs, AT J, T T, S50 Taeh| Urdad i Iaaqehize, Tgqd § ITd
UF qeRT ATRIF, T2 § ArzanireAra AT FrfSas greaeeiht &1 #7 F2dT 3/ giFfiereq afefaT
I g qi=faer 2020 T 11; 2020:7856318.

T AT, TR[A ST, AT UH.F. TAUAART 3 SFRIHATHA 25 FFeS he SHAAeh 9g & (oa? §
TS T AETAT 2 TEALTSIA 3T HEHITHT FT TATH. F75F @759, 2020; JATE 15, 253: 117727.

W O

(=)
o
(o)
-
(=]
N
-
14
@)
o
Ll
(14
-
<
>
e
pa
<




o
b
=2
-
<
N
-
14
O
o
L
14
-
<
=
<
<
<

IEREIECEREEIERIESIE LY

o #7 ofi¥e: 2137 -2 TrEfads F ffq it & yorefvra gei= % fawma § wede afFo i
JIaT|(FeT SEegead TeST). At ’rd, 2019 — Fadt 2022, 9g-Te9 A=auF: =f. 57 %
ST STAETT USHET: Sreher

Tisrre &7 S STE-TAT & T & el § Uel-srafafesd o svgamisloess U % 37 qoF T
HTEEhHEHTH HT ANA- A0 (Ao l-SEE IS TIeige). saten 914 2018 — weasr 2021, Fg-479
qeaTH; TF. AT % A, AAET USiHI: ST 1t

TEIT S UK FFAAAT § Y TS qrq=4id

Ftt wEe. oo e & f w4t sie sl e o 9 89 % uw serg) s
AT 3T ATSH TS, FTAhe ([Aa(a=Tad, 7o g0 14 7 23 Fawae 2020 At "Ars® qrsasy
H FqqTT =" |

SASI Q. AT AT AT AT A1 FITS AT Fed THTE: T i A ISted a=rma 9 Higdl| 7-
8 ITTEd, 2020 FT JATST AT, Fied AT ST aATATETEH UL FTAISSHTAIA AT F9HT, reansdl-
TATETET ETT "hieTw = g |TSHST FT AT [T T3]

a7l wEsh. fau #wEus grRuierdl #fiv g Wiy U¥, dggd &1 U AT Herdrdree,
TIATHATET HeHIEE T ATHRLT T4 faoe THISE AF wEiegfesa arsas e o= gaafEd
(DPSRU) T ATt 33aT I[urait HeTe FT%H, 22 & 29 ffdaw, 2020 T

QEHT S FH

FIE T




T sIgEeaT F o FE

AT & 1
1. FISATHSTETS AT TT TV, T IgAT < Rrfohre-aaeft swaem & aw=A=w

S SRR FamT @7 S qa g 99 &3 6l 989\ Fid Y gad- gadl afagig oY
TIATT, HEHE 3T qT-ATEH TETH THFd T STHT [T ST AT AT & AT q=
FT THAT IT FHiad g1 ATHATT T FS TAT FITAHT Heohede o6 AT R T GATET fo6T, Srae Trr 6y
FHTTATE gl I SATHA AT ST AT TTRAT T IAH o (70 q&7 & &7 § ITAFT gl
Tt AT FTE AT Afgd Ffve wrferwet § so wm= v @ Gty
T & O I-Beee TEM &7 Tee-Ziaaea Heed Tgaaqol AT F97ar g1 998 78
TgATA & oI 18 #¥ TET & T F W #7 Ui e, Aeeug 3cared, He
ITATE 3T HIZEIHRI e el ATAehl S T RITARTT ATl T AT Far gl <27 § qar
Fa1 g T SIRT1, gwom fAdeew &1 FiHRgor, AT ST ATEhiredd e &
SUFAANT F AT F TYHE Zad | FISATESHIT TaTH FLdT gl THh TATAT, S
SRR farsTT |6 &9 & e STupst, 9Tei 9% a1 i a9y Heeft Scaral it =
¥ % forg fEerfae D wfga v sfEar-vereaifons Tnr wiea it st #3 ® @9 gar 2

1 %. TEA X s 1 Tee-gaaema derey

qRTT AT T FATET gheg 3 I A0 TE it T=77ar # gig A= avg F Tortaq
gl gz, I Sufeaa s &7 UF 993, a7, TeHg 3T gad TN ST°1 &e s Al §
TH qLeATHS e Famar g1 s & suteafa sav= a9 sEaagaeT +
TS TTHT] 3{I¥ ATl (eI TIE Z|T o gl I U HeTIALTT T HIL0 a7 Tqho|
gl TE Tree-Siaaea Gered (PTMs) SEH-TIEIT e &l foRe g&d g 3T sfea
TAHAATT IO % o e g1 a6a 21 @Afes f8ua e S| v,
Tfafafeded, RERRTEAeE e TEHeHd W@ 3T FATT=9T w1 AT Fd 2,
TR TH T8 i FiG-2IFd 316 o A1 GHAT ATAT gl A 6 UF Teqq= ¥, . As(l <.
sfT gred 7 "ATI-ATT 1,251 Rdza-detFar WA ¥ SEERT ThEd e F o wE
AT F TEA-NE T2y (PPI) s fdvuw sy wehisa fohar 8, ™= & 544 g o
T 2 T T2 & IqT 9T & o6 AT 83% fAdew fetwed § ihd-aE v (B 1) # g
FATAT TSl & e & AT FF & FFH TH TqeTell Hiaeeis (37 dig) drse arHa g1 998
=TT T (p53, LMNA, MAPT, ATP2A2, NCL, APEX1, %7 HIST1H3A) I Tg=r %t
g, o fEuw s wieeel® gleraie § T-gadt afue g

STE T ST i a7 01 Ateed § 3% Te-giaaeed Gedd fit Tga T &
T T 1/ =t /T 81 ZA-TaEr RS AHTATsATER FRITUeRT ¥ TA-foar ufawe Aies a1
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AT A o1 | [T 0 U TeqaT | TqT AT ¢ 1o p53 THIALNT FHTS AT FISHATHT & =T
T 81 p53 TTATY] TiEATHT T =T § ATr6+ 381 (K381) T p53 F THETI9T GIT
=T grar g, St MDM2, p53 s@<ra® & o0 UF arge areil |12 gl p53 I
TR T e & T MDM2 K381 U< aiedr g1 greith, Sa p53 &l K381
UiRreraere 3T AT g, a7 MDM2 p53 & e | e 21 SmaT 8 sfiT [orreh 9oy s
T o THTI] SEarhe | gl gidl g, 3% 30 YT p53 9¥ A uarerfee # Fig gt
S| TUTITHE & FI0T HISACATHTEE & THATT § Jig g7 ST BIEsed & oy [™reaer g
ST F IAT =T ¢ [ oA f=<h 9¢ SIRT2 7 Hgca 0l & & p53 URIETIoe &l 7 H¥ faaT
3T H9C2 FITrshTall § worearfare i1 Ik faam)

A 300

265
= PTM hotspots = cross-talk hotspots
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= 1. Bz Zevded | dre-gioaedd Heyd Y Fmiaeetd gieeaiel A] YaaF gleeqie faq # wrde #i
g B] HETUR gleeqied (AT0) i FiEei® gleeqiad (I10) F TA7 Avft o= CVDs fw se Sariat &
ST AT T FATAT 81 Tateh TETUR gieeqie w1 7= 07 (OD) FT a%g CVDs & |TT TH &9 & =T goll &,
FHElT glaedia Tgd AT 2T ol (58%) fErarar g1 (ST Wi o %/eg# g7 9727w, 2020, 11: 356 )
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1. faeT e D 3 gguTa: I9aq siagre

S-SR faanr e 21 @ wrfEar-verartes e § @ D i #+# fi qieewr #r aar
T o [T 70 T T2T 81 BT & ATHEST F 9qT 9T g o 1o F=rar 25(0H) <1 3 3 1,25 (OH)2D3
TAL FHHLT: ATATT URAT H FAL GHAT 07 AL & T 23T 2 FgHg Afeed ¥ 2127 2 HeHg
Hfered & 2 &I g FRT AT THAE F Fae I FIA 6 fory, 78 S0 7T 797 o1 99 Ser 7
AT qaT =T o6 FZ1 0 a7 a7 Fertad D it F3T aTel S a7 3¢ 9T ATol/ETe - g & a1
e T, S S Ifare & qr-are Feas Sehae | gall Iegiq I8 TATorT a7 &
el ¥ faertaa D #t w1 ¥ gea gg= & fafear 3w g2 ofiw a8 = sqfom gfaag &
STET AT, ST Z&A9TT il Uk qaad! g1 & fFertaT D FT FHT aTel S aTel SITHaxi & Hehl
TAAT FB1 % IF J91/IF-Faero-he a9z (FET 2) 7 6 721 @1 # Fertwa 1 it w6 37 a91/3%5-
FAIS-ITT FATT=T S T g2 Saeft TRT 7 A0 FqT g T8 Aeqaq g &9 § gerrar
g T feerfas D &t gguma, &0 @ #0 Y Ren #, =i 3qiom sfadrg & ST & |79+ ¥,
U 0 STEH HH gl
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*P<0.05, *#p<0.01, ***p<0.001 vs con
= 2 (F-7): Rerfam D i Ft geaReemaT, gRaieRaaase T s s g Sy it
IR FT )

T Farar g & feeree D & w61 % #ror fGertaa D REw=x (VDR) &t &8 dfaar

FITEATHETAT o HETH FT HILOT a9 TFhdl gl 7 HeTaiolF RS & 9g Aied § AT ITTH 6
THTE T TAT T o AT FATHN I AT T T IFHIE T T g o F979=7 WS & U Jied §
S Faaaeiear &l 9@ ol g2T & F1 &l T & (o7 ATSTAT AT AHAAT AALTF g
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STEETT & 2

FAL STATASTT 37T FATTAT FT SATHAT

TEErS T & Aferd FEAT T H9Y & FATs U= i rrtHE GEeT & €T § T a9 g
g, 74 e =99 ¥ #7 uF fagrs v aee siewr qifsfea grar €1 ERa Aisgered, s&
TSR, YT ST USai T FHT ATl AIgATsH F S gq 6 3¢ H GUT q=ut avg O
AT B7 TS g1 7 ST AT EreaTiors TATARIAT § T AT STrerhier At § Afeurted
ST 7 fowTe 81 Fq F6< AT FHITARTA HT ATATE FH AFE ST 0l BT T e grav g, e
AT i T & Ffa Rafa, wer Smar €, 390 MY AAivaiaide § U T S
e fTaT ST AT TR A HHTACdT ST @O TiARaT F 91 agaeiad gl 2l

S9! Red | 9q7 Foar § % =A% AEAUaiaTHe F Afe HAT 4T Taird 9% FHg T 3T
SUHATITCHE TATARTAT § LT FIA F o0 U Tgeaqul O 2T Tl gl Sa STRITReET fasmr
ATOTT e STITE e fOoer 7 FHAT I¥ AT shiod T LT & S I ¥ grEuiar & &7 § 99
TTETATF SAT AEATAITHE % T2 AREIT SHTSFHT 9ag % forg argariiegaer Tiaeht
T STSAT g1 T AT hT TgaT 3 Fae el Iu=mi &1 & S afserera yfary i sfrae #ir
TUTET § T HT TFhaT gl

(f o0 sz % Rpeen
\ e S
i %“(”
- ?

May address

Resistance
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AT & 3

BT AT, T2T2SH Y ITHfaah ST ¥ ST

SF TR 0, AEHE Y gaatied! TN § SIE A[E, Te[ESH ¥ TThida ScaTal Hf i+ &
oo oft enforer 21 gET arfeafaam™T (MB) e % 9= % q19s¥ & ALZET® &+t 97 & #1e99 7 14
f&Ar & U sreareRAte #1 @=r F Ao TEed geT ged "adt afagty w7 AT s
AEAIENATT T U I 6 Aied § T 63T T oM TF Aq-Sg-291d a3 HIHEITh-a1d
TFe e (UPLC-MS/MS) fargruroreas: fafer &1 ST=ir uw. arfeaf&am=r (MB) & & & # I3
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T A E G7aAT & =R w6 o Bam /@ 91 MB 7 S T899 F 98 0l & 9 289 &
F9/4 #Fit =rE ANP, BNP, B-MHC ¥ e -1 St stfersafte &1 &7 frm == 925, MB 7
ot 7 30 oft 9 o i sfagfe ga & detaiefer demew wfafater & agr fRam sreraa &
FEdT ¥ g1 AT % g uH. arfeafoa™T w0 & S H AI0 gaF ATdg g T g it THATH
* foro TRt 21 ahaT 81 29 AR arseT i FrfRed F¥d § o7 A7-ATaeE a9 a6 TN U THE
TATE T < T 2

&9 ¥F ge;
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g ot @1 < (Rt Saedt)
2 <¥. wa qt ST SR AT, TUHT
g TRRER T, . SRR AEATE [ATRTEN
& TIHEL FIET & 80 agl-FerfeT fasma e, W Fiv GratEme,
I G, [ATRTEr
3:' TR T el we-Frfrea Rt e, e F Rt
g GTATT, AT
e, T, IRFET TIETT ETHET FTorSl, FURHIET T AF TEISIe,
HATHL, TR, FITHE
<. €Y oo AT AATIAF, H TSNS T
RIS
. T S Tohahl ZATT gifeTed, TaTerl
St AR F i gfaeT gifeaed, [aTerel
TIRET ST TH ATSATEET AT
<t. AT FAR A AEAET AT
= e e e AEAER AT
TREAT AT ST AEATEE TATETES
YR F&T 3 ST AEAET AT




quFeT- gfera gerreaer
2020

AT FHIT ST, alT =T A3%, faoer G, afeam™ fvqad, Jrs.dt. 9@g, fifvas e
AT TRETETAT AT, 2020; 85 106598

THU HIgHg, o 9979, a5 THE, T a1, Tk GeiY, G0 % S9si| Tioed i edehse, g o
T U HohT AR, T@i | AU ATA-TT gad Afagieg F FH Hal gl STy
FATU 3 TR 2Tl 2020, 25;7856318|

AT Fell, FRMATATT ToehaT, 9a9 & AT, AASUH A9, W1 ATghe, AT Tehadil TE
sagTeEqar fawr it fafagar #1 sEaerT: aaae SRR i qtasy sl aqaE
3T fsme, 2020; 18(3); 198-187(20)1

farerTer =y, Tree UH AR, JUAUA qid, TAA 01| FE-IAT F T g ATTgEH qf=a a6 T
ATgh | FIATEA 3T TSI sl THFHIH AT (ML & forw Frgwomes fafer B s
-2 Ig-u=eH 9 wdeuTht (RP-HPLC) fBfar &1 deamae siwefir sfie s
e fresroor i af¥=m 186 (C): 113325. 20201

HHT ATATA, AT T, TG T, AT 6 g, dq T2, TANLT S 9od, AT, a7 Taaiaed,
JUATH I, ATHT TAFeiet| e THT ATgh1 6 (AT ST IAHT AEqSH #hl AT AT AT
H ST § FTrT Lot e it et et $ af3e, 2020; 321: 372-415

qTH THAT, IO BT, STERET Y, ST gefia, AT HiY, AT T Geih, a7 UH I4s,
T AT ®RAT A, TFTIEA Gaad| &0 & AR 9% ST g o
T e 3T Tfefégae @v=arelt & amra ariis Thamsit ft quar s s
AMYMF AragS| TUITUH HH G129 28, 2020; 21(3): 1-161

TSIa &Y, s s, affeas qaaraeae, afad & T, Taw =0, Ta9 T3 FES F F07 §
T 3T STFAIEIATEA 6 RI-SFLT & (O[T JHT F GEHH T aTAT IAges T
31 feefiady fasmer sie stenfRrdr &t af=rerTl 2020; 56:1015021

THET | T, Gl & o[, {17 & ssit| NLRP3 SR[HEH 3= Haelol e TYHE daefl 9¢ & T6ha
H G UaT AT &2 THALSIA AT HEhITHA T TATE| AT &=, 2020; 177271

A Ufed, goarT O, Sterad Uees, a9 aqsii| foe-337 9300 qeaaon & AR A7
AT STORTRT FoTTH AT JEaATATAITIHT o [oIT STec I 19T Zefiat T aga< & forw
ETSS IR (oTeh TS aaT T &1 THUH S8, 5 (9): 4433-44481 2020

TAH AT, AT T, FITAF TF AHF, AT [Hoads| TUfah § a7 Staguasedr 9% Hg 919 %
U Ud-mEgar ATl & HANE & A7 A ge a9r & gEHEU w1 AT A
TATIN=aT 3 T S Tt dit afewT, 2020; 28: 55-69

AT o g, AEHT 6 o, FISTAALTY AT FOOT, {THT ATATA, TAH (&=, 08 UF AT, F0adT J0F,
AAE TIH, TEA FAT, ATHT TAFISE, ACATZHL & TNT 6 ITATT o (o7 SAAMET F=feheat
HETEIAT ATAT S| STfash &=, 2020; 249: 1175401

W A




A o g, ATHT Terereiey, TN TEaTrH, ThT SRaTe, Taq [HEet, S oFT, a1 29|
A HITAHT, ATATLEH TR S FTAHRIAH & IALT &A1 IL Hadh ST =l
fafereraT &1 ISR FEAT| FAHTH G HITAHRT ATHATT S F=rhear, 2020; 5:11

AT FHTC g, I9H AT, T SaTe, BT reft, wiqw [, as e, waviaar aas,
St T, A ToEsiew) Foe At garst i Retad ¥ o S ¥ ugqst &
THAAT| AT 24T F7 77, 2019; 20:11

& AT, H07 % ddst], A W qATFREE, AHT F AT gEATieAr T § w g
TeFEd H Te-giEadedd ®iaeer Wi arat siiY gieeaiel sqafas § dHid, 2020;
11:3561

Ter aa, areft fig, & =, guans 9fd, g6 F ofawae, e 59 i gre-so #ifg -
19 % TIEATH SEre| TATHIAFAL Feaa< U SAATTHAT hl a1, 2020 (39 )|
a2t g fefisr o, srafRaa szafesor, v gre-ang g yaem o 0.05 31 0.1% w /
W TTEFATIA A TFFATTT FTd g0 AiF-HIERA0S-3TETRT a1 qadl THeer i
TN 7 AT fAuTRaT et Tudiue wr arEe &, 2020; 21:361

2019

ATrFETT o FTad, erd & 59, qadia ®iY, & g7, ATed J9=T, T T9E, S0 97,
iz TBIgY, Uted Hareadl agiwarefier Tdsas Iu= & oI qifemia fi-9a IR
AAHTS T TEHTE SR, 2019; 4:19614-19622

Ruer FeM, At9a <, 7347 9EN, FHT @t 2| =3 9 3T @471 A GUT o7 IHA #iY
Sefaefier gfeemr: aaam Rufa sy sTadatefiaes, 2019; 216: 1192671

Ruer g™, 9gSI1-7 Mg, T ATErHIeT, AASUH AT9E, ATE ST, GAT a7 Fea| Yo\ & HleT
9T & HATAT &l THe! o TH 6 : GATSTH o A1 FISs o AMeh I6 g4 F T a8
S U ATl & ITATE &I Feral Headr gl T aadfeRaed ared ug S,

2019; 5: 4634-4645)

EAT AETS, AN 9T g, ome ff dee) aeeaiis Fwidet® i UTind Sohae & ATeqw | Afagieg
F AT Fiegnmad 3% #39 & Orw 3D gg-8Fha Aied UT SeTRa 9 wEdEd
TFRIESH gl THIUH aTaHeRTed A1eq U TS, 2019; 5 (10): 5240-52541

e F S, TS AU, THHT qTAT, TSiE TETE, AT FAITeqTT, dsiua 9rag, ded
HraTead| ATTFAHSE T AT FHL F ITAT & o7 AT RIS w7 dqfea B

RSC w=aiaH, 2019; 9 (46): 26572-265811

fOaTelt 2, gaw S9si, 941 #Ed, TAreer Fgraredr) dferq fefadr & oo vd-mrearee 3w
TSge RATsee TRATETEed FT fSoTe 3T geaisd| 7 Refasr oY s Tqae,
2019; 9: 997-10071

o 4




ST HEGEHA, AIEAA AiHAadd, TF TS1gL0s, T HgHe SAlRH, & HarIar Faushieas
ey &iT T3fie aue 100 & SMEgyrea-aree SHeer #T | wEl =2, 2019;
7(7): 7-13.

JAITIERS qIRE, IO Fa1T7l AAeTia-dies qieiei&eiT ™Tehia-areTia ATshE-eaaT
Fr: Rsratae-arey For Ao, g7 uadude Tear o7 g fAeed a1 fFee F sraew 1w
FAVGRT (e qL FT TATA| THL Feated, 2019; 76 (9): 4389-4398|
et Ferdt, e e, s9aee fae FRRatE y&ue: uantas garet f
FAAE FFEAT T gfFar-amaTa fSAT-aer % Twee® & IuAIEan An BFwoaw
AT 97 § 2019; 8 (3):586-5901

qAH A1, a9 Tods| TaTell & AT SF ITASHAT Fl dgdT FLA 6 [T AT heqarivag
TeqeqdT F3 aTod Attere forfue #fzam a1 === 97 snfaw s a2 fBows o,
2019; 15: 499-515|

AT & g, AWT Ty, & A5 TaJd, T RErd, T S, T0g U qrar, a9 FeEeEt,
TAUAAT qTF, A% T FLHG 6 STATL & (T STAIET TR % AqHA T | gl
#ifr Fe = fRefady, 2019; 17 (1): 3-141

AT * T, [TH AT, THT ATATA, HIAAT et Tan wreat, 57 [T, @oiadr 990, 99
qTE, AT TaFeiey| Fav ATt qame i Refiadt & fow SR & siwehT wget
HHAATI FE I T 2019

TRTTAT TET o STEATH

ATHT TSI, {1 STAATA, AT AT&d, o siqarl, &\ T 90 397, Gargald e, Ae -,
FLATT 17; FTad SAMHCRTT & ATLAH T Aferg Befia: S qatwg ey e &
AT ST |ihaar & forg Jree SR & s # Wi i 767 vedtagT 2020: 509-

524 [ISBN: 9780128196663]

e o= =rady, weTer foherY g, 9w ssil| Fa¥ Mt # arRfas Saaral fit B @< &
o forfie Aqrentheaer=ee fERe-A=w, TFa® &1 ofidF yrias e it Befa<s & o
AT WRIRER, "qq FU T@ar, @€ -44, de9am9 -5, 20201 169-2031 [ISBN:
9783030418410]

AYATT FAT, AFAT T, FATAT HAEqa, AEqE GHA 55478, ggad [Uied, FAaT Ardl,
AT ATAE, TSI FET| AATIC AT AT TATEST T@HTA TUTSAT § TF TAAaH 3T
ATRETTAT T ATELIAF T SF ATATHGT ATTIOTAT 3T STTANN H SATAed ST,
2019, 149-161 [ISBN: 978-0-12-818823-1]

A Fof, AT A1 SgertEe 7 afad dd-sEgartad gar & Rdtadt sy § q|r ®
EH FUI [ TATOT FhAT| TR I Teah 1 o6 a7 il [SA @<l & o0 Sgaahidise ags,
qeqTT -14, 2019, 397-412 [ISBN: 9780081025536]
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T (2019) wTed

ot faene ovE Jed, T UAT THIHULT A Thed % BHE! HiShE, A IHaeer,
AT, AT TS, FAUEE ITAT e (2019) ITea =6

qAH SSHT, T FIT AIATRIT, ASTH A9, GAT FA [Gaal T-S@igdaT 399 & o 39
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faeieh: 26 TS, 20191
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fecartha T3 T AAHTSHAY Heed T THH o0 qAmy it [&fer aediT Ude daad §em:
201941022351, faAT=: 05 S, 20191
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FROM THE DIRECTOR’S DESK

| welcome all with warm greetings to the National Institute of Pharmaceutical Education and
Research (NIPER)-Guwahati. In the year 2019-2020, NIPER-Guwabhati has seen steady growth
and even started to positioning its presence on a global platform. NIPER-Guwahati is the first
premier national Institute in the North-Eastern region of our country for providing high-quality
Pharmacy Education and Research. The highlight of the year was the commencement of the
2019 academic session from NITS Mirza campus, which is the nature’s bowl, where faculty and
staff with their families, make the campus a home away from home for our young students. This
Institute is involved in National Missions like Pradhan Mantri Bhartiya Jan Aushadhi Program
(PMBJP) through which awareness is being created in the rural masses of Assam and other
states of North East about the usage of affordable generic drugs for the dreaded diseases.

During the year, many workshops have been conducted jointly with Industry and premier
institutes like [IT-Guwahati. Our new campus is coming up at Changsari, in 56 acres of land at
North Guwahati. In the year 2019-20, we entered MoUs with Royal Global University, BVG Life
Sciences Ltd., and Hindustan Antibiotics Limited for potential research collaboration.

Along with 3 important Centres of National Importance identified by Govt. of India namely, 1.
National Centre for Pharmacoengineering (State-of-the-art-facilities) funded by Drugs &
Pharmaceuticals Research Programme (DPRP), Technology Development Transfer Board,
Dept. of Science & Technology (DST), Govt. of India. 2. North-Eastern Societal aspect for
Translational Phytopharmaceutical / Herbal Research Incubation Center under BioNEST
Scheme funded by BIRAC, Dept. of Biotechnology (DBT), Govt. of India and 3. Centre of
Excellence Tribal Health Care from Ministry of Tribal Health Care, Govt. of India, NIPER-G is
pleased to announce that this year (2019-20) the Institute is blessed with the extramural funding
for the establishment of Quality assessment & value addition Centre for herbal industry in the
North Eastern states of India under TIES Scheme, Dept. of Commerce, Govt. of India.

| envisage a wonderful future ahead for NIPER-Guwahati as it has all the components to be the
torch bearer of pharmaceutical research and education in the region and the country. | look
forward to work with every one of the faculty, students and staff of NIPER-Guwahati and our
well-wishers & partners in the pursuit of even more imposing heights of academic excellence.

Dr USN Murty
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Z Chairman Ex-officio Member

E Dr. S. Chandrasekhar, FNASc,FASc, FNA Prof. USN Murty
Director, CSIR-IICT Hyderabad Director NIPER Guwabhati

Ex-officio Member Ex-officio Member

Shri Rajneesh Tingal Dr. Maushumi Barooah
Joint Secretary (NIPER) Director
Department of Pharmaceuticals Directorate of Technical Education
Ministry of Chemicals and Fertilizers Govt. of Assam

Ex-officio Member Ex-officio Member
Smt. Alka Tiwari Dr. V. G. Somani
Financial Advisor Drugs Controller General of India
Department of Pharmaceuticals Central Drugs Standard Control Organisation
Ministry of Chemicals and Fertilizers Ministry of Health and Family Welfare
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Ex-officio Member

Ex-officio Member Dr. G. Narahari Sastry
Prof. Alok Prakash Mittal FNASc, FASc, FAPAS, FTAS
Member Secretary Director
All India Council of Technical Education CSIR-NEIST, Jorhat, Assam

Ex-officio Member Ex-officio Member

Shri Deepnath Roy Chowdhury Shri A. Vaidheesh
National President President
Indian Drug Manufacturer’ Association (IDMA) Organisation of Pharmaceutical Products of India
(OPPI)

Member-CSIR Emeritus Scientist
Dr. Paruchuri Gangadhar Rao
Former Director
CSIR-NEIST Jorhat, Assam

Member-Eminent Pharmaceutical Expert
Dr. Rohit Srivastava
Professor
Department of Biosciences and Bioengineering
IIT Bombay
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2 Professor & Head Director, NATCO, Hyderabad
< Department of Biosciences and Bioengineering
IIT Guwahati

Ex-officio Member

Prof. (Dr.) Lakshmi Kanti Ghosh
Jadavpur University, Kolkata (WB)

Member-Eminent Public Person/Social Worker
Shri Saurav Hazarika
RMD Medicos, Guwahati

Member-Eminent Public Person/Social Worker
Shri Gopal Das
Tiniali Medicos, Guwahati

Member-Eminent Public Person/Social Worker
Shri Nabajit Boro
Om Clinic, Kamrup

Member-Pharmaceutical Industrialist
Dr. Krishna Prasad

Director
Pfizer India Pvt. Ltd.




INSTITUTIONAL ADVISORY MEMBERS

Dr. G. N. Qazi
Advisor
Email: gngzi@jamiahamdard.ac.in

Prof. Samir Bhattacharya
Advisor
E-mail:bhattacharyasa@gmail.com

Prof. P.G.Rao
Advisor
Email: pgrao24@hotmail.com

Dr. Lanka Srinivas
Advisor
Email: slanka9@gmail.com

ACADEMIC PLANNING AND DEVELOPMENT COMMITTEE (APDC)
INTERNAL EXPERTS

Dr. G. N. Qazi
Former Vice Chancellor
Jamia Hamdard, New Delhi-110062
E-mail: gngzi@jamiahamdard.ac.in
gazi_gn@yahoo.com

Dr. V.G.M. Naidu
Dean
NIPER-Guwabhati
E-mail: vgmnaidu@niperguwahati.ac.in

Prof. U.S.N. Murty
Director
NIPER-Guwabhati
Email: director@niperguwahati.ac.in

Dr. S. Tamilvanan
Associate Professor
NIPER Guwabhati
E-mail: tamilvanan.s@niperguwahati.ac.in
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EXTERNAL EXPERTS

Dr. V. Ravichandiran Dr. S.J.S. Flora

Director Director
NIPER Kolkata NIPER-Raebarelli
E-mail: directorniperkolkata@gmail.com E-mail: director@niperraebarelli.edu.in

Prof. Samir Bhattacharya Dr. P.G. Rao
FNA, FASc, FNASc
INSA Distinguished & Emeritus Professor
School of Life Sciences, Visva-Bharati
(A Central University), Santiniketan, 731235
E-mail: bhattacharyasa@gmail.com

Former Vice-Chancellor
CSIR Distinguished Scientist
Penamaluru Mandalam,Vijayawada- 521137, AP
E-mail: pgrao42@hotmail.com

Dr. Azadar Khan Dr. Krishna Prasad
Sr. Vice President-Corporate Relations Director
Sun Pharmaceuticals Industries Limited. Pfizer India Pvt. Ltd.
Palasbari, Assam-781128 Mumbai-400051
E-mail: azadar.khan@sunpharma.com E-mail: Krishna.prasad@pfizer.com
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The National Institute of Pharmaceutical Education and Research (NIPER) has been
established under the aegis of the Ministry of Chemicals and Fertilizers, Government of India,
Dept. of Pharmaceuticals as a Centre of Excellence in imparting higher education, research
and development in pharmaceutical sciences in many parts of our country. As per the
notification of Government of India on 26th June 1998, the NIPER was declared as an Institute
of National Importance through an Act of Parliament. The NIPER-Guwahati is the fifth Institute
among seven NIPERs started functioning from September, 2008 under the mentorship of
Gauhati Medical College and Hospital, Assam. In the same year, the journey of NIPER-
Guwahati started by admitting students with two postgraduate courses namely, M.S. (Pharm)
Pharmacology & Toxicology and M. Pharm. Pharmacy Practice. In 2010, the NIPER-
Guwabhati started offering M.S. (Pharm) in Biotechnology course. This Institute has started its
journey of doctoral degree program by offering the Ph.D. in the Department of Pharmacology
& Toxicology from 2011 onwards. Subsequently expanded its Ph.D. program in two other
departments namely, Biotechnology and Pharmacy practice from the academic years of 2014
and 2015, respectively. In the year of 2018, NIPER-G received additional two more
departments namely, Pharmaceutics and Pharmaceutical Analysis. NIPER-Guwahati
provides encouragement to faculty to pursue sponsored research of high relevance to
pharmaceutical industry and offers industrial consultancy services to further strengthen the
bonds with pharmaceutical industries.
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VISION & MISSION

VISION

To be an institution of excellence in promoting high standard pharmaceutical education &
research through the dissemination of knowledge for the ultimate benefit of the society and
pharmaceutical industries.

MISSION

° Toning up the level of pharmaceutical education and research by training the future
teachers, research scientists and managers for the pharmaceutical industry.

° To carry out world class innovative research in Pharmaceutical Sciences.
° To cater the needs of pharmaceutical industry and other research.
° Study of sociological aspects of drug use and rural pharmacy.

° To be one of the principal sources of professional manpower in the field of
pharmaceutical and related sectors.




FUNCTIONAL COMMITTEE

ACADEMIC MONITORING COMMITTEE

Registrar (Chairman)

Dr. P.G. Rao (Advisor)

Deputy Registrar (Academic) — Member

In-charge — Dept. of Pharmacology — Member
In-charge — Dept. of Pharmacy Practice — Member
In-charge — Dept. of Biotechnology — Member
In-charge- Dept. of Pharmaceutics-Member
In-charge- Dept. of Pharmaceutical Analysis-Member
Controller of Examinations — Member

INSTITUTE PURCHASE COMMITTEE
Registrar (Ex-officio)

Dr. VGM Naidu - Member

Dr. Subham Banerjee — Member

Dr. Pavan K Samundrala - Member
Purchase Officer (Ex-officio)

FAO (Ex-officio)

QUARTER ALLOTMENT COMMITTEE
Registrar - Chairman

Dean - Member

Dr. S. Tamilvanan - Member

Mr. Badarinath, OSD - Member

Dr. Bidya Dhar Sahu — Member

Mrs. Swapna Devi - Member

LIBRARY COMMITTEE

Dr. Utpal Mohan (In-charge)

Dr. Ratan Lihite - Member

Dr. Pavan Kumar Samudrala - Member

INSTITUTE PLACEMENT COMMITTEE
Dr. Ratan Lihite (In-charge)
Dr. Ranadeep Gogoi - Member

TENDER OPENING COMMITTEE
Dr. Mr. Bania - Purchase Officer (in-charge)
Dr. S. Tamilvanan/ Dr. Pawan Kr Samudrala-Member

CANTEEN MANAGEMENT COMMITTEE
Dr. Ramu Adela

BUILDING CONSTRUCTION
MONITORING COMMITTEE

Dr. P.G. Rao - Advisor

Dr. Arun Ch. Borsaikia,

IIT-Guwahati - Member

Dr. VGM Naidu - Member

Dr. Utpal Mohan - Member

Registrar (Ex-officio) - Member
Finance & Accounts (FAO) - Member
Dy.-Registrar - Member

COMMITTEE FOR SEXUAL
HARASSMENT OF WOMAN AT
WORKPLACE:

Mrs. Nijara Sarmah (Incharge)

Dr. Alka Chaudhury

Mrs. Swapna Mannepuli

Dr. Ranadeep Gogoi

Girl's Hostel Student Representative

HOSTEL GRIEVANCE CELL
Warden (Girl's Hostel)
Warden (Boy's Hostel)

Dr. VGM Naidu

Mrs. Nijara Sarmah

EXAMINATION COMMITTEE
Dr. VGM Naidu

Dr. Pramod Kumar
Dy.-Registrar - Member

STUDENT WELFARE COMMITTEE
Dr. Utpal Mohan
Dr. Pramod Kumar

PLACEMENT COMMITTEE
Dr. Ratan Lihite (In-charge)
Dr. Ranadeep Gogoi — Member
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Dr. Ratan J. Lihite Mrs. Mannepulli Mrs. Nijara Sarmah Mr. Sunil Mir
Guest House and Hostel Swapna Stores & Purchase Stores & Purchase
Supervisor Secretary to Director (Assistant Grade 1)

Mr. Chanakya Adhikari Mr. Nilotpal Kaushik Ms. Banasmita Das Dr. Dulal Ch. Das
Technical Assistant Technical Assistant Assistant Grade lll, Assistant Grade I,
Stores & Purchase Administration

G\ /i
Mr. Girindra Das Ms. Anupama Das Mr. BituNath Indra Kanta Bania
Assistant Grade Il, Assistant Grade lll, Assistant Grade llI Purchase Officer

Finance and Accounts Finance & Accounts Academics & Examination
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DETAILS OF COURSES, DISCIPLINES & INTAKE

NIPER Guwahati has a total
sanctioned intake of total of 72
Masters and 4 PhD students. NIPER
Guwahati has conducted an
orientation program for the M.S./M.
Pharm. batch 2019-20 during 5™ July
2019 at the Lecture Hall-lll, NIPER
Guwahati, Mirza Campus. The
Statistics of students admitted in
various programs at NIPER
Guwahati is shown below.
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Courses Disciplines Intake Admitted

Pharm_acology & 15 15

Toxicology
Pharmaceutical Analysis 19 18

M. S. (Pharm.) .
Pharmaceutics 18 18
Biotechnology 10 10
M. Pharm. Pharmacy Practice 10 09
Total Masters Students 72 70
Pharm_acology & 01 01

Toxicology
Pharmaceutical Analysis 01 01
Ph.D Pharmaceutics 01 01
Pharmacy Practice 01 01
Total Ph.D students 04 04
Grand Total (Masters and PhD) 76 74
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DETAILS OF STUDENTS (2019-20)

Ph.D. Scholars Admitted

Department of Pharmacology and Toxicology

Batch
2019

Name of the Scholar

Registration Number

Sarmir Ranjan Panda

PC/2019-10/023/Ph.D.

Abu Mhammad Syed

PC/2019-10/024/Ph.D.

Chetan Ram

PC/2019-10/025/Ph.D.

Department of Pharmaceutical Analysis

Batch
2019

Name of the Scholar

Registration Number

Srikanth Ponneganti

PA/2019-2/002/Ph.D.

Daya Raju Adey

PA/2019-2/003/Ph.D.

Department of Pharmaceutics

Batch
2019

Name of the Scholar

Registration Number

Abhinab Goswami

PE/2019-2/003/Ph.D.

Thalla Maharshi

PE/2019-2/004/Ph.D.

Bhatt Ukti Janakbhai

PE/2019-2/005/Ph.D.

Dinesh Choudhury

PE/2019-2/006/Ph.D

Department of Pharmacy Practice

Batch
2019

Name of the Scholar

Registration Number

Mounika Nadella

PP/2019-5/005/Ph.D.




LIST OF STUDENTS ADMITTED (2019-20)

Batch
2019

Department of Biotechnology

Batch
2019

Department of Pharmacology and Toxicology

Program: M.S. (Pharm.)

Bijoyani Ghosh
ShobhitGairola
Yalamarthi Sai Sudha
SouravKundu
DebaratiRakshit
Aparajita Ghosh
Ankush Kumar Jha
Akash Kumar Mourya
SivaswaroopYarasi
Md. Abu Bakar
KamleshRavindraPatil
Rajnish Tiwari
Anoop .S
PoteAniketBalasaheb
PakpiDoye

| NameoftheStudent  Registration Number

PC/2019-12/195
PC/2019-12/196
PC/2019-12/197
PC/2019-12/198
PC/2019-12/199
PC/2019-12/200
PC/2019-12/201
PC/2019-12/202
PC/2019-12/203
PC/2019-12/204
PC/2019-12/205
PC/2019-12/206
PC/2019-12/207
PC/2019-12/208
PC/2019-12/209

Program: M.S. (Pharm.)

Prakash Yadnyakant
Khandave
Malladi Navya
Uppalapati Sai Swetha
Vaidehi Sunil Bhavsar
T. Nandini
Puppala Vaishnavi
Komati Bhanu Rekha
Suchita Shalini
Nikeeta Das
Sandra Lalchhuanawmi

BT/2019-10/077

BT/2019-10/078
BT/2019-10/079
BT/2019-10/080
BT/2019-10/081
BT/2019-10/082
BT/2019-10/083
BT/2019-10/084
BT/2019-10/085
BT/2019-10/086
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- Program: M.S. (Pharm.)
(14
o | NameoftheStudent ~  Registration Number
o Sachin Chaturvedi PA/2019-2/016
Ll Paritala SreeTeja PA/2019-2/017
A Anandhu K. S. PA/2019-2/018
- Kondrakunta Kiran Kumar PA/2019-2/019
< Athira Joseph PA/2019-2/020
2 Jorvekar Sachin Balasaheb PA/2019-2/021
> Salveru Balashiva PA/2019-2/023
< Vangala Vijay Shiva Ranga Chary PA/2019-2/024
Batch 2019 Bhalekar Vijay Shivaji PA/2019-2/025
Atul Kumar PA/2019-2/026
Kailas Adapsing Jatwe PA/2019-2/027
Devendar Anil Badgujar PA/2019-2/028
Sai Jyothi Akula PA/2019-2/029
Mrunal Sharad Shinde PA/2019-2/030
Pirangi Srikanth PA/2019-2/031
Banwari Lal PA/2019-2/032
Waibiangki Lyngdoh PA/2019-2/033
Aruna Chikkondra PA/2019-2/034

Department of Pharmaceutics

Program: M.S. (Pharm.)

| NemeoftheStudent  Registration Number
Rathod Krushna Dnyaneshwar PE/2019-2/016
Nagargoje Prashant Bhaskar PE/2019-2/017
Suryavanshi Purushottam Bhaskarrao PE/2019-2/018
Hafiz Ahmed PE/2019-2/019
Vivek Yadav PE/2019-2/020
Kolimi Prashanth Reddy PE/2019-2/021
Payel Chakraborty PE/2019-2/022
Palash Prajapati PE/2019-2/023
Batch R
2019 Gavali Raj Tatyarao PE/2019-2/024
Pawar Bhakti Mahendra PE/2019-2/025
Gomte Shyam Sudhakar PE/2019-2/026
Gajanan Manohar Kale PE/2019-2/027
J. Venkatesh PE/2019-2/028
Venkata Prathyusha Eluri PE/2019-2/029
Kamble Swapnil Mahadu PE/2019-2/030
Degulapadu Guru Sai Suresh Babu PE/2019-2/031
Shivakumar M Mehri PE/2019-2/032
Ninad Rajendra Sutar PE/2019-2/033
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Hibathulla P PP/2019-12/093 &
Saphal Surendran PP/2019-12/094 (1’
Athira S. Joshy PP/2019-12/095 |
Batch Aishwarya T S PP/2019-12/096 <
2019 Rosemol George PP/2019-12/097 =
Gadidala Sai Kumar PP/2019-12/098 Z
J. Jaya Laxmi PP/2019-12/099 =
Kamsuthong W Tikhir PP/2019-12/101 <
G. Sneha PP/2019-12/102
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= LIST OF STUDENTS PASSED (2017-19)
N Program: M. Pharm
-
g Department of Pharmacy Practice
o
I&J Program: M. Pharm.
= | NameoftheScholar  Registration Number
< Chinju George PP/2017-X/073
= Om Prakash Kumar Thakur PP/2017-X/074
<
Ranju Mishra PP/2017-X/075

<
< Batch Shedage KedarTan.ajl PP/2017-X/076

2017 Shabnam Fassal Rahiman PP/2017-X/077

Samlet Shruti Sriniwas PP/2017-X/078

Amal Prasad PP/2017-X/079
Vibhute Prajakta Jadish PP/2017-X/080
Hari R. PP/2017-X/081

Erica Eva Nongbri PP/2017-X/082

Department of PharmacologLand Toxi@lc@/

Program: M.S (Pharm.)

Batch
2017

Asha Goutam
Sheikh Kashif
Biswajit Panda
Pragya Kumari
K. Himavarsha
Palepu Manisurya Kumar
Arup Kumar Bishoyi
Naikwade Mastan Mukram
Samir Ranjan Panda
Divya Goel
Durugkar Sneha Rajendra
Lakhan Lal Sahu
Shinde Sopan Bhagwan
Kundlik Harichand Rathod
Jala Nikhil
Priyanka
Ashish Kumar Damle
Battula Mounica
Akanksha Minj
Chouranga Bai Gaikwad

PC/2017-X/160
PC/2017-X/161
PC/2017-X/162
PC/2017-X/163
PC/2017-X/164
PC/2017-X/165
PC/2017-X/166
PC/2017-X/167
PC/2017-X/168
PC/2017-X/169
PC/2017-X/170
PC/2017-X/171
PC/2017-X/172
PC/2017-X/173
PC/2017-X/174
PC/2017-X/175
PC/2017-X/176
PC/2017-X/177
PC/2017-X/178
PC/2017-X/179
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GansalaVijaya Satya Sai Ram BT/2017-VIII/058 &
Mohd. Rabi Bazaz BT/2017-VIII/059 (1’
Aynikadan Della Dony BT/2017-VIII/060 |
Batch Shalu Singh BT/2017-VIII/061 <
2017 Sushmita Mishra BT/2017-VIII/062 =
Gillapally Santhoshi BT/2017-VIII/063 pra
Silveri Maheshwari BT/2017-VIII/064 =
Shahla Thasni C BT/2017-VIII/065 <
Megha Gautam BT/2017-VIII/066
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IVC System for Rat and Mice

Double Beam UV Spectrophotometer

Particle size analyzer (Zetasizer)

Flash Chromatography
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Thermogravimetric Analysis (TGA) Differential Scanning Calorimetry
(DSC)

GC-MS Analytical UHPLC with DAD, fraction
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Department of Pharmaceutics

The major apparitions for the Department of Pharmaceutics are to inculcate how the me-too
active pharmaceutical ingredients can be converted into outcome-oriented as well as patient-
friendly end-user formulations.

Through the industrial-oriented syllabus contents and intense training at this department
during their study, the students are exposed to recent know-how of the technology used to
make the final formulations.

The basic knowledge about pharmaceutical technology and the proper way to get patent for
their innovative ideas are the additional unique features of the program blended with the
presence of highly-reputed faculty members with vast experience.

Major Thrust Area of the Department

>
>

A\

YV V.V V V V

VN

Dosage form design, development, optimization and evaluations for BCS-I1 & Il drugs
Micro-and nanotheragnosis concepts for the early detection and treatment of malignant
diseases and other life-threatening diseases

Eradication of biofilm-producing microorganisms from the surfaces of implanted or
inserted medical devices into human body

Ligand anchored lipid/polymer-mediated nanoarchitectonics

Pharmacoengineering approaches to fight against neglected diseases
Pharmaceutical Additive Manufacturiung Engineering / 3D-4D Printing Technology
Nanomedicines for organ/lymphatic delivery with deep molecular insights

Extrusion based biofilaments processing for fused-filaments applications
Translational cutting-edge pharmaceutical research & development




Dr. S. Tamilvanan
Associate Professor
Email:
tamilvanan.s@niperguwahati.ac.in

Research Interest:

Use of computer
intellignence and neuronal
networking tools for
developing high quality
pharmaceutical dosage
forms with reduced
excipient’s amount

Faculty Members

4! £ Eafoa

Dr. Amit Alexander
Associate Professor
Email:
amit.alexander@niperguwahati.ac.in

Research Interest:
Development of Nano
carrier systems, Polymeric
drug conjugations, Drug
targeting and
Pharmacokinetics, In vitro
dissolution kinetics and
data analysis.

. T

Dr. Subham Banerjee
Assistant Professor
Email:
subham.banerjee@niperguwahati.ac.in

Research Interests:
Pharmaco engineering,
Pharmaceutical 3D/4D
Printing/Additive Manufacturing
Engineering, Nanomedicines,
Targeted Drug Delivery,
Molecular Pharmaceutics &
Pharmacokinetics.
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Patents & Copyrights

Subham Banerjee, Tushar Kanti Malakar, VGM Naidu, Santosha Kumar Dwivedy. Drug
delivery system for anti-tubercular drugs, uses and method of fabricating thereof. Indian
Patent Application No. 201931029526. Dated: 26™ July, 2019.

Oly Katari, Tamilvanan Shunmugaperumal. Lab manual LG-610- General lab experience in
the area of specialization, Registration Number: L-86591/2019, Date of Registration: 31%
October, 2019.

Book Chapters

Amit Alexander, Mukta Agrawal, Pooja Yadav, Gunjan Jeswani, Vinay Sagar Verma,
Sabahuddin Siddique, Ajazuddin; Chapter 17: Targeted Delivery through Carbon
Nanomaterials: Applications in Bioactive Delivery Systems. Advances and Avenues in the
Development of Novel Carriers for Bio actives. Elsevier. 2020: 509-524.
[ISBN: 9780128196663].

Subham Banerjee, Subhadeep Roy. Polysaccharide installed lipid nanoparticles in targeted
anti-tuberculosis drug delivery applications. ELSEVIER book titled Polysaccharide
Carriers for Drug Delivery, Chapter-14, 2019, 397-412. [ISBN: 9780081025536]

Subham Banerjee, Santanu Kaity. Pharmaceutical applications of xanthan gum. CRC Press
book titled Natural Polymers for Pharmaceutical Applications, Volume 2: Marine and
Microbiologically-Derived Polymers, Chapter-07, 2019, 165-191. [ISBN: 9781771888462].

Publications (in peer-reviewed journals)

Vishal Chaudhari, Roshan M Borakar, USN Murty, Subham Banerjee. Analytical method
development & validation of reverse-phase high-performance liquid chromatography
(RP-HPLC) method for simultaneous quantifications of quercetin and piperine in dual-
drug loaded nanostructured lipid carriers. Journal of Pharmaceutical & Biomedical
Analysis. 186 (C): 113325. 2020.

Mukta Agrawal, Swarnlata Saraf, Shailendra Saraf, Sunil K Dubey, Anu Puri, Ravish J Patel,
Ajazuddina, V Ravichandiran, USN Murty, Amit Alexander. Recent strategies and
advances in the fabrication of Nano Lipid Carriers and their application towards brain
targeting. Journal of Controlled Release, 2020; 321: 372-415.

Paras Famta, Mani Famta, Jaskira Kaur, Rubiya Khursheed, Amanjot Kaur, Gopal L Khatik,
Datta M Pawde, Syed Nazrin Ruhina Rahman, Shunmugaperumal Tamilvanan.
Protecting the Normal Physiological Functions of Articular and Per articular Structures
by Aurum Nanoparticle-Based Formulation: an Up-to-Date Insight. AAPS Pharm Sci
Tech, 2020; 21(3): 1-16.

Prabhhjot Kaur, Vijay Mishra, Tamilvanan Shunmugaperumal, Amit K Goyal, Gautam Ghosh,
Goutam Rath. Inhalable spray dried lipid nanoparticles for the co-delivery of paclitaxel
and doxorubicin in lung cancer. Journal of Drug Delivery Science and Technology.
2020; 56:101502.

i




Sayantan Pandit, Subhadeep Roy, Jonathan Pillai, Subham Banerjee. Formulation and
Intracellular Trafficking of Lipid-Drug Conjugate Nanoparticles Containing Hydrophilic
Antitubercular Drug for Improved Intracellular Delivery to Human Macrophages. ACS
Omega, 5(9): 4433-4448. 2020.

Subham Banerjee, Subhadeep Roy, Kaushik N Bhaumik, Jonathan Pillai. Mechanisms of the
effectiveness of lipid nanoparticle formulations loaded with anti-tubercular drugs
combinations toward overcoming drug bioavailability in tuberculosis. Journal of Drug
Targeting, 2020; 28: 55-69.

Sunil K Dubey, Lakshmi K K, Kowthavarapu V Krishna, Mukta Agrawal, Gautam Singhvi,
Ranendra N Saha, Swarnlata Saraf, Shailendra Saraf, Rahul Shukla, Amit Alexander,
Insulin mediated novel therapies for the treatment of Alzheimer's disease. Life
Sciences, 2020; 249: 117540.

Sunil K Dubey, Amit Alexander, Munnangi Sivaram, Mukta Agrawal, Gautam Singhvi, Swapnil
Sharma, Richa Dayaramani. Uncovering the Diversification of Tissue Engineering on
the Emergent Areas of Stem Cells, Nanotechnology and Biomaterials. Current Stem
Cell Research & Therapy, 2020; 5:1.

Sunil Kumar Dubey, Shubham Salunkhe, Mukta Agrawal, Maithili Kali, Gautam Singhvi,
Sanjay Tiwari, Swarnlata Saraf, Shailendra Saraf, Amit Alexander. Understanding the
Pharmaceutical Aspects of Dendrimers for the Delivery of Anticancer Drugs. Current
Drug Targets, 2019; 20:1.

Syed Nazrin Ruhina Rahman, Datta M Pawde, Oly Katari, Victor Hmingthansanga,
Tamilvanan Shunmugaperumal. Systematic Optimization, In Vitro Drug Release, and
Preliminary Nonclinical Toxicity Assessment of Nonphospholipid-Based Topical
Ophthalmic Emulsions Containing 0.05 or 0.1% w/w Cyclosporin A for Dry-Eye
Syndrome Management. AAPS PharmSciTech, 2020; 21:36.

Piyali Dey, Subham Banerjee, Santa Mandal, Pronobesh Chattopadhyay. Design and
Evaluation of Anti-fibrosis Drug Engineered Resealed Erythrocytes for Targeted
Delivery. Drug Delivery and Translational Research, 2019; 9: 997-1007.

Raja Sekharan, Shunmugaperumal Tamilvanan, S Rajadurai, S Mohammad Ibrahim, K
Kavipriya. Development of Ibuprofen-loaded Emulsion from eutectic mixtire and
Eudragit RL 100. PharmaTutor, 2019; 7(7): 7-13.

Shunmugaperumal Tamilvanan, Puja Chanda. Ornidazole-loaded polyethylene glycol-based
micron-level particles: influence of eutectic liquid on reservoir-type particle formation,
drug entrapment efficiency and drug dissolution or release behavior. Polymer Bulletin,
2019;76(9): 4389-4398.

Shunmugaperumal Tamilvanan, Sameer Gill, Igbaljit Kaur, Syed Nazrin Ruhina Rahman,
Datta Maroti Pawde, Oly Katari, Victor Hmingthansanga, Thenrajan Raja Sekharan.
Candidiasis management: current status of allopathic drugs and utility of coriander-
based oil-less emulsions. Letters in Applied NanoBioScience, 2019; 8(3): 586-590.

Subham Banerjee, Jonathan Pillai. Solid Lipid Matrix Mediated Nanoarchitectonics for
Improved Oral Bioavailability of Drugs. Expert Opinion on Drug Metabolism &
Toxicology, 2019; 15: 499-515.

Sunil K Dubey, Amit Alexander, K Sai Pradhyut, Mukta Agrawal, Rupesh Jain, Ranendra N
Saha, Gautam Singhvi, Swarnlata Saraf, Shailendra Saraf. Recent avenues in Novel
Patient-Friendly Techniques for the Treatment of Diabetes. Current Drug Delivery,

2019; 17(1): 3-14.
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Sunil K Dubey, Shubham Salunkhe, Mukta Agrawal, Maithili Kali, Gautam Singhvi, Sanjay
Tiwari, Swarnlata Saraf, Shailendra Saraf, Amit Alexander. Understanding the
Pharmaceutical Aspects of Dendrimers for the Delivery of Anticancer Drugs. Current
Drug Targets, 2019.

Funded Research Projects

Shunmugaperumal Tamilvanan. Development of novel liquid-retentive and reconstitutable
solid-dry powder topical formulations containing oil-in-water nanosized cationic
emulsions loaded with or without cyclosporine A to manage the moderate to severe
dry eye syndrome (Sanction No. 102/IFD/SAN/2383/2018-2019, Date: Sept, 19 2018);
Funding Agency: DBT.

Subham Banerjee (Co-principal Investigator), National Centre for Pharmacoengineering for
designing innovative delivery strategies to fight against neglected diseases. Drugs &
Pharmaceuticals Research Programme (DPRP), DST, Govt. of India., Sanction Date:
18 April, 2019, Rs. 419 Lakhs.

Subham Banerjee, Bioengineered bilayer 3D printlets for segregated compartmental delivery
of fixed dose anti-tubercular drug combinations. Sunrise Project [Ref: NECBH/2019-
20/105] under North East Centre for Biological Sciences and Healthcare Engineering
(NECBH) Twinning Outreach Programme hosted by IIT Guwahati, Assam funded by
Department of Biotechnology (DBT), Govt. of India with number
BT/COE/34/SP28408/2018., Sanction Date: 29 April, 2019, Rs. 11.90 Lakhs.

Subham Banerjee, Pharmacoengineered lipid core-shell nanoarchitectonics to enhance
macrophages uptake for potential translational therapeutic outcome. Early Career
Research Award in Engineering Sciences [File No: ECR/2018/000143/ES] by Science
and Engineering Research Board (SERB), Ministry of Science and Technology,
Government of India, New Delhi. Sanction Date: 04 June, 2019, Rs. 34.70 Lakhs.

Subham Banerjee, Medicated skin patch to mitigate destructive pulmonary tuberculosis in six
districts of Assam. Science and Technology (S&T) Division, Assam Science
Technology and Environment (ASTE) Council by Department of Science & Technology
(DST), Government of Assam under the scheme Innovation, Technology Generation,
and  Awareness (ITGA)-2019  scheme  vide  sanction letter no.
ASTEC/S&T/1614/8/2018-19/1151. Date: 04 September, 2019, Rs. 34.70 Lakhs.

Subham Banerjee, 3D-printed microneedles for improving antibiotic treatment adherence.
TEQIP-III, Min. Human Resource & Development (MHRD), Govt. of India. Date: 11
November, 2019, Rs. 3.00 Lakhs.

Talks given in National & International conferences

Subham Banerjee, “3D Printing & its application in Pharmaceutical Drug Delivery” in AICTE
Training and Learning (ATAL) Academy National Workshops at Department of
Nanoscience and Technology, Central University of Jharkhand (CUJ), Ranchi,
Jharkhand on 4th February, 2020.

V|




Subham Banerjee, “Bioengineered bilayer 3D Printlets for segregated compartmental delivery
of fixed dose anti-tubercular drug combinations” in AICTE Training and Learning
(ATAL) Academy National Workshops at Department of Nanoscience and Technology,
Central University of Jharkhand (CUJ), Ranchi, Jharkhand on 4th February, 2020.

Subham Banerjee, “Robotics for Pharmaceuticals” in AICTE Training and Learning (ATAL)
Academy National Workshops at Department of Biomedical Engineering, North-
Eastern Hill University (NEHU), Shillong, Meghalaya on 8th November, 2019.

Subham Banerjee, “Using Robotic Arm for Prototyping Fascinating Pharmaceutical Drug
Delivery Systems” in AICTE Training and Learning (ATAL) Academy National
Workshops at Department of Biomedical Engineering, NEHU, Shillong, Meghalaya on
8th November, 2019.

Subham Banerjee, “Non-liposomal lipid based drug delivery systems” in series on drug
delivery Henry Stewart (HS) Talks Ltd. On 29 July,2019, London, United Kingdom.

Subham Banerjee, "Pharmacoengineering: A Cutting Edge Translational Linkage between
Pharmaceutical Technology & Engineering" in TEQIP-III short term course on
Research Methodology and Pedagogy in Teaching Learning at Department of
Chemical Engineering, Assam Engineering College, Guwahati, Assam on 23rd May
20109.

Subham Banerjee, "Guidelines on Nanopharmaceutical Evaluations in India" in Continuing
Education Programme on Regulatory Challenges and Certification of Product
Development at Defence Research Laboratory, Tezpur Assam on 2nd April, 2019.

Awards & Recognitions

< Mr. Tushar Kanti Malakar (MS Student) research work selected for 3" Prize by Controlled
Release Society International Symposium (2020), Mumbai.

« NIPER-Guwahati received Prestigious Medical & Health Care Research Institute of the
Year (2019) award from 3D Printing World Awards, Mumbai.

< Dr. Tamilvanan S. bagged the Best Performance Award (2019), 11" Foundation Day of
NIPER-Guwahati, Assam.

% Dr. Subham Banerjee awarded with Early Career Research Award (2019) in Engineering
Sciences, SERB, Min. of Science & Technology, Govt. of India.

% Dr. Subham Banerjee bagged the Best Performance Award (2019) on 11th Foundation
Day of NIPER-Guwahati, Assam.

% Mr. Vishal Sharad Chaudhari (Ph.D Student) awarded International Travel Award (2019),
Asian Assaciation of Schools of Pharmacy Conference, Ajou University, Suwon, Republic
of Korea.

DEPARTMENT RESEARCH HIGHLIGHTS
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Research Area 1

Pharmaceutics division of NIPER-G focuses on diversified areas of research aiming to provide
the pharmaceutical products not only on the basis of whole populations but also at the level
of individual patient needs. Ideally the pharmaceutical formulations consists of single drug and
loading another drug into same formulations poses a great challenge in terms of drug-drug
interaction. Providing the multiple drug loading possibility within a single formulation is one of
the current area of interest. The formulations with multiple drug loading could be developed in
two different ways depending on the physical natures of drug delivery systems, viz., liquid-
retentive and solid at room temperature condition. The bifurcation of liquid-retentive structure
into two or three halves allows the loading of dual or triple drug into the formulation. However,
the bifurcated structures can only be seen in an virtual mode via confocal laser scanning
microscope (Fig. 1). On the other hand, the compartmental-type solid formulation such as
tablet should allow the incorporation of two drugs and the visualization by naked eye is
extremely possible (Fig. 2).

Figure 1 CLSM images of oil-based dispersions
(A) micro/nanocapsules (B) macro/nanosized emulsions

T ]=T -

Figure 2 Prepared inner core tablet and tablet-in-tablet

Conclusions The concept of dual drug-loadings into the liquid-retentive nanocarriers and
solid-structured tablets are possible.

Research Area -2



Design and Biological Evaluation of Lipoprotein-Based Donepezil Nanocarrier
for Enhanced Brain Uptake through Oral Delivery

Alzheimer’'s disease (AD) is a progressive neurodegenerative disorder associated with
memory and cognitive impairment. Donepezil is an acetylcholinesterase inhibitor used for the
symptomatic treatment of AD. However, high dose of donepezil is prescribed to achieve
effective concentration in the brain, which leads to significant side effects, gastrointestinal
alterations, and hepatotoxicity. In the present study, ApoE3 conjugated polymeric
nanoparticles derived from diblock copolymer methoxy poly(ethylene glycol)—
polycaprolactone (NPEG—PCL) have been used to boost the delivery of donepezil to the brain.
mMmPEG-PCL is an amphiphilic diblock polymer with a tendency to avoid nanopatrticle uptake
by phagocytic cells in the liver and can significantly reduce the gastric mucosal irritations.
Moreover, ApoE3-based nanocarriers showed a promising ability to enhance brain uptake,
binding to amyloid beta with high affinity and accelerating its clearance. Donepezil-loaded
polymeric nanoparticles were performed by using a nanoprecipitation method and further
surface modified with polysorbate 80 and ApoE3 to increase the brain bioavailability and
reduce the dose. Optimization of various process parameters were performed using quality by
design approach. ApoE3 polymeric nanopatrticles were found to be stable in simulated gastric
fluids and exhibited a sustained drug release pattern. Cellular uptake studies confirmed better
neuronal uptake of the developed formulation, which is further corroborated with
pharmacokinetic and biodistribution studies. Orally administered ApoE3 polymeric
nanoparticles resulted in significantly higher brain donepezil levels after 24 h (84.97 + 11.54
ng/mg tissue) as compared to the pure drug (not detected), suggesting a significant role of
surface coating. Together, these findings are promising and offer preclinical evidence for
better brain availability of donepezil by oral administration.

H;C OH :
In-vitro release profile

mPEG \1, & caprolactone LH 2
DNP ApoEs :
; =
{/‘O}P\/\/\/ } self assembly Polysorbate 8o Z!.
mPEG-PCL oo ApoE and polysorbate T e . pY
i nanoparticle 80 coated nanoparticle =g
oral in vitro studies
dose

Blood Plasma Pharmacokinetic Profile

Drug transport across BBB
m vivo . L -
dies =
Pharmacokinetics studies

Brain Pharmacodynamic Profile Brain AUC

AUC (h.ngimL)

ONP  DINP  D2NP  DINP

Pharmacodynamic Studies Biodistribution
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Analytical Method Development and Validation of Reverse-Phase High-Performance
Liquid Chromatography (RP-HPLC) Method for Simultaneous Quantifications of
Quercetin and Piperine in Dual-Drug Loaded Nanostructured Lipid Carriers

Quercetin and piperine are often used as an add-on therapy for various diseases, however
both drug exhibits poor aqueous solubility and photosensitivity issue. Therefore, the aim of the
present study is to improve the pharmaceutical challenges by incorporating both the drugs in
nanostructured lipid carriers (NLCs) and to develop a sensitive, selective, accurate and
precise reverse-phase high performance liquid chromatography (RP-HPLC) method for the
simultaneous analysis of both drugs in NLCs. Effective chromatographic separation of
quercetin and piperine was achieved on Hypersil gold C-18 column and mobile phase
consisting of a mixture of acetonitrile and HPLC grade water (pH 2.6, adjusted with 2%v/v
glacial acetic acid) in an isocratic elution mode. The flow rate of the mobile phase was 1
mL/min, column temperature at 35+0.2°C and the injection volume was 20 pL. The retention
time for quercetin and piperine were found to be at 2.80 min and 10.36 min, respectively and
detected at an isobestic wavelength of 346 nm using a photodiode array (PDA) detector. The
method was found to be specific for the simultaneous analysis of quercetin and piperine in
presence of NLCs matrix, accurate (>90%) and precise (Y%0RSD <2%). The validated RP-HPLC
method effectively utilised to determine the percentage drug entrapment efficiency cum
percentage drug loading of quercetin and piperine in NLCs enriched formulations along with
the secondary estimation of in vitro cumulative percentage drug release study. The results
were found to be reliable, hence the validated RP-HPLC method could be further used for the
simultaneous detection and quantification of both these drugs in other lipid-based nano-

formulations.
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Bioengineered bilayer 3D printlets for segregated compartmental delivery of fixed dose
anti-tubercular drug combinations.

This research proposal is sketched to design, fabricate, characterize and perform a detailed
chemical stability and efficacy investigation of novel bioengineered (pH specific) bilayer
(matrix dependent) 3D printlets (printed tablets) for segregated compartmental delivery of RIF
into intestine (to avoid stomach gastric pH induced chemical degradation as alone and FDC)
and INH into stomach (no degradation observed as alone and FDC in stomach gastric pH
conditions) for the desired treatment against TB. The work clearly demonstrates the capability
of 3D printlets by FDM to produce bioenginnered tablets from approved filaments that can
attenuate the current fixed-dose related concerns associated with the TB.
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3D Printlets of INH & RIF In vitro dissolution of 3D Printlets

Project Funding Acknowledgement:
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and Healthcare Engineering (NECBH) Twinning Outreach Programme hosted by [T
Guwabhati, Assam funded by Department of Biotechnology (DBT), Govt. of India with number
BT/COE/34/SP28408/2018.
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Pharmacoengineered lipid core-shell nanoarchitectonics to enhance macrophages
uptake for potential translational therapeutic outcome.

Macrophage mannose receptor (MMR), is present at the surface of Mycobacterium
tuberculosis (MTb), an important factor in phagocyte attachment and internalization that is
specific for MMR. Based on this idea, herein we have designed our experiment to understand
better site-specific delivery against MTb. An experimental outcome was used as a basis to
revisit the reverse experimental strategy for Tb management. O-stearyl mannose (OSM)
engineered lipid core-shell nanoarchitectonics was designed and experimentally validated for
its internalization via stimulating actin-mediated phagocytic pathway of MMR. OSM showed a
higher binding affinity with notable H-bonding and hydrophobic interactions.

Mannose Receptor

osm | /

Alveolar
macrophage

Lipid-Shell | %

Aqueous-Core

PZR

Fluorescence  micrographs  of  pyrazinamide-loaded
Pharmacoengineered lipid core-shell nanoarchitectonics
showed outer hydrophobic ring.

Project Funding Acknowledgement:
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[File No: ECR/2018/000143/ES] by Science and Engineering Research Board (SERB),
Ministry of Science and Technology, Government of India, New Delhi.

Research Area-6



Medicated skin patch to mitigate destructive pulmonary tuberculosis in six districts of
Assam

Quercetin in combination with polyvinylpyrrolidone (PVP) was found to limit the spreading of
necrosis to unaffected tissues in tuberculosis-infected mice. Therefore, we hypothesized that
3D printed medicated skin patch incorporated with a quercetin-PVP combination would
provide an appropriate therapeutic drug concentration with desired sustained release profile.
We fabricated quercetin-PVP extruded-filaments by hot-melt extrusion (HME) technique along
with Eudragit® RSPO and tri-ethyl citrate as a plasticizer and further 3D printed it to make
medicated skin patches using fused deposition modeling (FDM). Patch formulation has been
optimized for several characterization parameters and was further assessed using SEM, DSC,
and XRD studies to confirm the conversion of crystalline quercetin into an amorphous form.
Finally, the pharmacokinetic profile of this optimized patch was studied in rats showed
prolonged Tmax, lowered Cmax, and reduced fluctuations in plasma concentrations. Overall data
confirmed the feasibility of developing 3D printed medicated skin patches to provide plasma
levels for continued 18 days in rats after a single application.

Quercetin Bio-Filament
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Quercetin Release Study

Project Funding Acknowledgement:

This work is funded through Science and Technology (S&T) Division, Assam Science
Technology and Environment (ASTE) Council by Department of Science & Technology
(DST), Government of Assam under the scheme Innovation, Technology Generation,
and Awareness (ITGA)-2019 scheme vide sanction letter no. ASTEC/S&T/1614/8/2018-
19/1151.
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National Centre for Pharmacoengineering for designing innovative delivery strategies

The “National Centre of Pharmacoenginnering (NCPE)” prime objective is to be a National
Center of excellence (state-of-the-art infrastructure) in promoting high standard cutting edge
pharmaceutical engineering and translational biomedical research through the dissemination
of advanced pharmaceutical knowledge for the ultimate benefit of the society and
pharmaceutical industries with particular emphasis on the North-east region of our country.
The center will also promote an effective translational route for fundamental and applied
findings into routine industrial applications through a multidisciplinary approach, combining
novel delivery strategies, novel technological innovation, implementation and translational.

PROJECT ACTIVITY-1

NCPE, NIPER-G designed, developed & validated a 3D-printed hands-free object in terms of
opening or closing off the doors, windows, drawers (both vertical & horizontal), refrigerator
handle, elevator buttons, laptop/desktop keyboards, including turning on/off switch buttons.
Careful analyses of several resources for risk measurement and on how viruses spread
through bare hands, we arrived to a solution to fabricate a 3D printed object to avoid further
passing on COVID-19 transmission from one bare hands to others.

00 O Pro
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Salient Features: The other features are: easy-to-design, rapid development of the
porotypes, single-user transport, handy, user friendly, non-fragile and easy to clean with the
existing sanitizers or any alcoholic disinfectant.

PROJECT ACTIVITY-2



NCPE, NIPER-G being a premier Institute of National Importance endeavors to help the
country in fighting coronavirus through quick validated prototype/product development and
deployment. NIPER-G is committed to provide a useful contribution cum solution in terms of
developing protective gears to avoid the spread of COVID-19 especially from bare hands or
contaminated surface COVID-19 transmission.

Deliverables & Working: Therefore, NIPER-G designed, developed & validated a 3D-printed
antimicrobial face-shield to control the spread of novel coronavirus. Careful analyses of
several resources for risk measurement and on how viruses spread through other body
cavities like oral, ophthalmic & olfactory, etc. Thereby NIPER-G arrived to a solution to
fabricate a 3D printed object to avoid further passing on COVID-19 transmission from one
person to others.

Salient Features: The interesting features are: easy-to-design, rapid development of the
porotypes, low cost, easy to wear, antimicrobial face shield, transparent, excellent chemical
stability, non-fragile and easy to clean with the existing sanitizers or any alcoholic disinfectant.

PROJECT ACTIVITY-3
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NIPER-G designed, developed & validated a 3D-printed three-layer antimicrobial face mask
to control the spread of novel coronavirus. Careful analyses of several resources for risk
measurement and on how viruses spread through body nasal cavities. Thereby NIPER-G
arrived to a solution to fabricate a 3D printed object to avoid further passing on COVID-19
transmission from one person to others.
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Interesting Features: 1. It will possess triple-layer protections:

a. 1stlayer will be anti-bacterial casing.

b. 2" layer will be sanitizing layer and reducing exposure of airborne particulates.
c. 3" layer will be medicinal layer to prevent extra microbial attack

d. 4" layer will be surgical mask layer to prevent direct exposure to medicinal layer
2. Airier for easy and smooth breathe.

3. Easy to clean the surface with the existing sanitizers or any alcoholic disinfectant.

Non-disclosure Agreement & Technology Licensing of Product:

Patented “A face protecting device” signed for the mutual non-disclosure agreement, &
technology is transferred to Hindustan Antibiotics Limited (HAL), the first public sector
undertaking (PSU) in the Drugs & Pharmaceuticals Sector (A Govt. of India Enterprise under
Ministry of Chemicals and Fertilizers, Government of India), Pimpri, Pune, Maharashtra.

Project Funding Acknowledgement:

National Centre for Pharmacoengineering for designing innovative delivery strategies to fight
against neglected diseases. Drugs & Pharmaceuticals Research Programme (DPRP),
DST, Gouvt. of India.

Team Members:

oD




“t J

\/ //
Mr. Vishal Sharad Mr. Maharshi Ms. Ukti Bhatt Mr. Dinesh Mr. Tushar Kanti
Chaudhari Thalla Ph.D. Scholar Choudhury Malakar
Ph.D. Scholar Ph.D. Scholar Ph.D. Scholar PG student

o
b
(=2
F
(=]
N
-
14
O
[« 1
LU
14
-
<
=
<
<
<

e
Wi

Datta Maroti Syed Nazrin Abhinab Oly Katari Victor

Pawde Ruhina Rahman Goswami MS Student Hmingthansanga
PhD Scholar JRF PhD Scholar MS Student

Dr. Kamal Kant Mr. Prachursya Prasad Sarma

Research Associate under Technical Assistant
NCPE, DST Project NIPER Guwahati




o
o
(=2
=
o
N
-
14
O
o
L
(14
-
<
)
<
<
<

| =
Department of Pharmacology and Toxicology

The Department of Pharmacology and Toxicology is at the forefront of research into the effects
of drugs (synthetics as well as natural phytochemicals) on biological systems with a view to
understand the mechanisms on the human body. Pre-clinical research in the Department aims
to examine cellular and molecular pathways in living systems as the first step towards drug
development.

Research activities in the department :

In-vitro and in-vivo drug screening, and development of phytopharmaceuticals, herbal and
nutraceutical products from the medicinal plants of NE India in the following thrust areas:

» Cancer and its complications (Bone resorption)

Diabetes and its complications mainly nephropathy, cardiomyopathy and neuropathy
Inflammatory diseases: Rheumatoid arthritis, Ulcerative colitis and psoriasis
Neurodegenerative diseases: Parkinson’s and Alzheimer’s disease

Alcoholic and non-alcoholic fatty liver diseases

Cardio-Renal Pharmacology

Infectious diseases: Malaria

Respiratory diseases: Asthma, COPD and Lung fibrosis

vV V V V V V VYV V

Toxicological studies as per OECD guidelines

VN




Facilities available in the Department

» In-vitro drug screening (cell free and cell based) facility.

» In-vivo pharmacological screening facility for the areas of Institute identified thrust

areas

» Central Animal house facility according to CPCSEA norms for in vivo pharmacological

screening including nude mice facility.
» Invitro and in vivo imaging facilities.

» Natural product Extraction and isolation facility

» Molecular pharmacology lab to study molecular mechanism of the therapeutic
compounds (Flow cytometry, Multimode reader, RT PCR, Western blotting setup, fully

automated hematology analyzer etc.,)
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Faculty Members
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Dr. VGM Naidu Dr. Bidya Dhar Sahu
Associate Professor Assistant Professor
Email: Email:
vgmnaidu@niperguwahati.ac.in bidya.sahu@niperguwahati.ac.in

Research Areas: Research Areas:
-Cancer and its complications -Cardio-Renal Pharmacology
-Inflammatory disorders -Inflammation
-Respiratory disorders like -Diabetes and its complications.

Asthma, COPD and lung fibrosis.

Dr.Pavan K.Samudrala
Assistant Professor

Email:
pavankumar@niperguwahati.ac.in

Research Areas:
-Neuropathic pain
-Parkinson’s disease



Patents & Copyrights PP Copyrights

1. VGM Naidu, Dinesh Tummari, P.A Shantanu, Upadhyayala Suryanarayana Murty,
COMBINATION OF BET INHIBITORS AND IAP INHIBITORS AND USES THEREOF,
Application No. 201931005767 . Dated: 13/02/2020.

2. VGM Naidu, J Arun Kumar, Chella Naveen, Srujan Marepally, Alok Srivastava,
Nanomicellar Composition of Lithocholic Acid Tryptophan Conjugate and Preparation
Methods Thereof. Indian Patent Application No.: 201941022351, Dated: 05/06/2019.

Publications

1. Jangra, A., Rajput, P., Dwivedi, D.K., Lahkar, M. Amelioration of Repeated Restraint
Stress-Induced Behavioral Deficits and Hippocampal Anomalies with Taurine
Treatment in Mice. Neurochemical Research. In Press, 2020.

2. Asifkhan Shanavas, Nishant K Jain, Navneet Kaur, Dinesh Thummuri, Maruthi
Prasanna, Rajendra Prasad, Vegi Ganga Modi Naidu, Dhirendra Bahadur, Rohit
Srivastava. Polymeric Core-Shell Combinatorial Nanomedicine for Synergistic
Anticancer Therapy. 2019, 4:19614-19622.

3. Dimple Chouhan, Tshewuzo-u Lohe, Naresh Thatikonda, VGM Naidu, My
Hedhammar, Biman B Mandal. Silkworm silk scaffolds functionalized with recombinant
spider silk containing a fibronectin motif promotes healing of full-thickness burn
wounds. ACS Biomaterials Science & Engineering. 2019, 5:4634-4645.

4. Anurag Lodagekar, Roshan M Borkar, Sowjanya Thatikonda, Rahul B Chavan, VGM
Naidu, Nalini R Shastri, R Srinivas, Naveen Chella. Formulation and evaluation of
cyclodextrin complexes for improved anticancer activity of repurposed drug:
Niclosamide. Carbohydrate polymers. 2019, 212:252-259.

5. Lingesh A, Paul D, Naidu V, Satheeshkumar N. AMPK activating and Anti adipogenic
potential of Hibiscus rosa sinensis flower in 3T3-L1 cells. J Ethnopharmacol. 2019,
6;233:123-130.

6. Nishant Kumar Jain, RS Prabhuraj, MC Bavya, Rajendra Prasad, Rajdip
Bandyopadhyaya, VGM Naidu, Rohit Srivastava. Niclosamide encapsulated polymeric
nanocarriers for targeted cancer therapy. 2019, 9 (46): 26572-26581.
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7. S Bandopadhyay, PK Samudrala, N Vgm, M Lahkar, S Chakravarty. An overview of
the heterogeneity of major depressive disorder: Current knowledge and Future
prospective. Current neuropharmacology. 2019.

8. Choubey, P., Kwatra, M., Pandey, S.N., Kumar, D., Dwivedi, D.K., Rajput, P., Mishra,
A., Lahkar, M., Jangra, A. Ameliorative effect of fisetin against lipopolysaccharide and
restraint stress-induced behavioral deficits via modulation of NF-kB and IDO-1.
Psychopharmacology, 2019, 236 (2): 741-752.

9. Guntuku, L., Gangasani, J.K., Thummuri, D., Borkar, R.M., Manavathi, B.,
Ragampeta, S., Vaidya, J.R., Sistla, R., Vegi, N.G.M. 1ITZ-01, a novel potent
lysosomotropic autophagy inhibitor, has single-agent antitumor efficacy in triple-
negative breast cancer in vitro and in vivo. Oncogene. 2019, 38 (4): 581-595.
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Funded Research Projects

Details of the Projects funded by DST/DBT/ICMR/DRDO etc.,

(State-of-the-art-facility)

Name of Project and Principal Total Associated Start Date-
Funding Agency Investigator/Co- Amount Investigators End Date
investigator Sanctioned
Rs in lakhs
DBT-NECBH-IIT Guwabhati Dr VGM Naidu 15.87 Prof. SB 2019-2021
Development of non- Gokhale, Under
invasive diagnostic method Civil Engg. Dept. | Progress
and pharmacological IIT Guwahati
intervention strategies to
modulate EMT pathway for
detection and amelioration
of PM.
DBT-NE Twinning project | Dr VGM Naidu 50.0 Dr USN Murty 2019-2022
Systematic and Scientific
investigation of selected
medicinal plants from north
eastern part of India for
rheumatoid arthritis and
derivation of mechanism of
action using bioguided
fractionation methods
besides identification and
characterization of lead
molecules using liquid-liquid
separation technique
Centre of Excellence
Ministry of Commerce Dr VGM Naidu 1500 Dr USN Murty 2019-2022
Quality assessment & value Dr Subham
addition centre for herbal Banerjee
industry in the North
Eastern States of India
DBT-BIRAC Dr VGM Naidu 300 Dr USN Murty 2019-2022
North-Eastern Societal Dr Subham
aspect for Translational Banerjee
(NEST)
Phytopharmaceutical/Herbal
Research Incubation
Centre.
DST-DPRP Dr VGM Naidu 500 Dr USN Murty 2019-2022
National Centre for Dr Subham
Pharmacoengineering Banerjee
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Research Area-1

Abietic acid attenuates RANKL induced osteoclastogenesis and inflammation
associated osteolysis by inhibiting the NF-KB and MAPK signaling

Osteoporosis is a major debilitating cause of fractures and decreases the quality of life in
elderly patients. Bone homeostasis is maintained by bone forming osteoblasts and bone
resorpting osteoclasts. Substantial evidences have shown that targeting osteoclasts using
natural products is a promising strategy for the treatment of osteoporosis. In the current study,
we investigated the osteoprotective effect of Abietic acid (AA) in in vitro and in vivo models of
osteolysis. In vitro experiments demonstrated that, AA suppressed receptor activator of
nuclear factor-kappa B ligand (RANKL)-induced osteoclastogenesis and F-actin ring formation
in a concentration dependent manner. Mechanistically, AA abrogated RANKL-induced
phosphorylation of IKKa/B (ser176/180), IkBa (ser 32), and inhibited the nuclear translocation
of NF-kB.We also found that, AA attenuated the RANKL-induced phosphorylation of MAPKs
and decreased the expression of osteoclast specific genes such as TRAP, DC-STAMP, c-
Fos, and NFATc1. Consistent with in-vitro results, in vivo Lipoploysaccharide (LPS)-induced
osteolysis model showed that AA inhibited the LPS-induced serum surge in cytokines TNF-a
and IL-6. p-CT analysis showed that AA prevented the LPS-induced osteolysis. Furthermore,
histopathology and TRAP staining results suggested that AA decreased the number of
osteoclasts in LPS-injected mice. Taken together, we demonstrated that the osteoprotective
action of AA is coupled with the inhibition of NF-kB and MAPK signaling and subsequent
inhibition of NFATc1 and c-Fos activities. Hence, AA may be considered as a promising drug
candidate for the treatment of osteoporosis.

Thummuri D, Guntuku L, Challa VS, Ramavat RN, Naidu VG. Abietic acid attenuates RANKL
induced osteoclastogenesis and inflammation associated osteolysis by inhibiting the NF-KB
and MAPK signaling. Journal of cellular physiology. 2019 Jan;234(1):443-53.

Graphical Abstract
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Figure : RAW 264.7 cells were incubated with RANKL (100 ng/ml) and AA (80 uM) for 5 days. After

fixing the cells F-actin ring staining was performed.




Research Area -2

Local administration of 4-Thiouridine, a novel molecule with potent anti-inflammatory
properties, protects against experimental colitis and arthritis (Collaboration with University of
Lausanne, Switzerland)

Previous studies in a rat model of Sephadex induced lung inflammation showed that 4-
Thiouridine (4SU), a thiol substituted nucleoside, was very effective in reducing edema,
leukocyte influx and TNF levels in bronchoalvelolar lavage fluid. However, little is known about
the factors and mechanisms underlying these effects. In the present study, we have used two
separate mouse models of chronic inflammation, a model of dextran sulphate sodium (DSS)
induced colitis and a model of antigen induced arthritis, to evaluate the anti-inflammatory effect
of 4-thiouridine. We have analyzed a broad spectrum of inflammatory mediators in order to
delineate the mechanisms behind a potential anti-inflammatory effect of 4SU. Colitis was
induced in C57BL/6 mice by administration of 3.5% DSS in drinking water for 5 days and the
potential anti-colitic effect of 4SU was assessed by monitoring the disease activity index (DAI),
measurement of colon length and histopathological analysis of colon tissue. We analyzed
tissue myeloperoxidase (MPO) activity, serum pro-inflammatory cytokines (IL-1(3, IL-6 and
TNF), mRNA and protein expression of pro-inflammatory cytokines, COX-2, and NF-kB activity
in colitis tissue. Intracolonic administration of 4SU (5 mg/kg & 10 mg/kg.) significantly inhibited
MPO activity and reduced the levels of pro-inflammatory cytokines (IL-1[3, IL-6 and TNF) as
well as COX-2. Further, NF-kB activation was also blocked by attenuating the phosphorylation
of IkB kinase (IKK a/B) in DSS-induced colitis tissues. Arthritis was induced by intra-articular
injection of MBSA in the knee of NMRI mice pre-immunized with mBSA and 4SU was
administered locally by direct injection into the knee joint. The antiarthritic potential of 4SU
was calculated by histopathological scores and histochemical analysis of joint tissue. Further,
immunohistochemistry was used to study inflammatory cell infiltration and expression of
cytokines and adhesion molecules in the synovium. Local administration of 50—100 mg/kg
4SU at the time of arthritis onset clearly prevented development of joint inflammation and
efficiently inhibited synovial expression of CD18, local cytokine production and recruitment of
leukocytes to the synovium. Taken together, our data clearly demonstrates a potent anti-
inflammatory effect of 4SU in two experimental models. In conclusion 4SU could be a new
promising candidate for therapeutic modulation of chronic inflammatory diseases like
ulcerative colitis and arthritis.

Jeengar MK, Narendra SC, Thummuri D, Magnusson M, Naidu VG, Uppugunduri S. Local
administration of 4-Thiouridine, a novel molecule with potent anti-inflammatory properties,
protects against experimental colitis and arthritis. International Immunopharmacology. 2020;
85:106598.
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Figure. Effect of 4SU on the histopathological changes, histopathological scoring and
MPO levels of the colon tissue. Representative images of hematoxylin and eosin staining of
colon tissue from each group taken at 100x magnification. Colon tissue from Normal group
did not show any pathological modification, DSS induced colon tissue injury was associated
with partial destruction of the epithelial architecture such as loss of crypts and epithelial
integrity, submucosal edema and intense infiltration of inflammatory cells. Treatment with
different dosages attenuated the injury of colon tissue in dose dependent manner.
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Research Area -3

Niclosamide encapsulated polymeric nanocarriers for targeted cancer therapy
(collaboration with IIT Bombay)

Localized cancer rates are on an upsurge, severely affecting mankind across the globe. Timely
diagnosis and adopting appropriate treatment strategies could improve the quality of life
significantly reducing the mortality and morbidity rates. Recently, nanotherapeutics has
precipitously shown increased efficacy for controlling abnormal tissue growth in certain sites
in the body, among which ligand functionalized nanoparticles (NP) have caught much attention
for improved survival statistics via active targeting. Our focus was to repurpose the
antihelminthic drug, niclosamide (NIC), which could aid in inhibiting the abnormal growth of
cells restricted to a specific region. The work here presents a one-pot synthesis of niclosamide
encapsulated, hyaluronic acid functionalized core—shell nanocarriers [(NIC-PLGA NP) HA] for
active targeting of localized cancer. The synthesized nanocarriers were found to possess
spherical morphology with mean size of 150.8 _ 9 nm and zeta potential of _24.9 7.21 mV.
The encapsulation efficiency was found to be 79.19 _ 0.16% with a loading efficiency of 7.19
_0.01%. The Nano hybrids exhibited extreme cytocompatibility upon testing with MDA-MB-
231 and L929 cell lines. The rate of cancer cell elimination was approximately 85% with
targeted cell imaging results being highly convincing. [(NIC-PLGA NP) HA] demonstrates
increased cellular uptake leading to a hike in reactive oxygen species (ROS) generation,
combating tumour cells aiding in the localized treatment of cancer and associated therapy

Jain NK, Prabhuraj RS, Bavya MC, Prasad R, Bandyopadhyaya R, Naidu VG, Srivastava R.
Niclosamide encapsulated polymeric nanocarriers for targeted cancer therapy. RSC
advances. 2019;9(46):26572-81.

Graphical Abstract

Fig. Schematic representation showing synthesis and cellular uptake of [[NIC-PLGA NP)

HA].




Research Area-4

Photo-Electro Active Nanocomposite Silk Hydrogel for Spatiotemporal Controlled
Release of Chemotherapeutics: An in Vivo Approach Towards Suppressing Solid
Tumor Growth. (Collaboration with IIT Guwahati)

Conventional systemic chemotherapeutic regimens suffer from challenges such as non-
specificity, shorter half-life, clearance of drugs and dose-limiting toxicity. Localized delivery of
chemotherapeutic drugs through noninvasive spatiotemporally controllable stimuli-responsive
drug delivery systems could overcome these drawbacks while utilizing drugs approved for
cancer treatment. In this regard, we developed photo-electro active nanocomposite silk-based
drug delivery systems (DDS) exhibiting, on-demand drug release in vivo. A functionally
modified single-walled carbon nanotube loaded with doxorubicin was embedded within cross-
linker free silk hydrogel. The resultant nanocomposite silk hydrogel showed electrical field
responsiveness and near-infrared (NIR) laser-induced hyper thermal effect. The remote
application of these stimuli in tandem or independent manner led to the increased thermal and
electrical conductivity of nanocomposite hydrogel, which effectively triggered the intermittent
on-demand drug release. In a proof-of-concept in vivo tumor regression study, the
nanocomposite hydrogel was administered in a minimally invasive way at the periphery of the
tumor by covering most of it. During the 21- day study, drastic tumor regression was recorded
upon regular stimulation of nanocomposite hydrogel with simultaneous or individual external
application of an electric field and NIR laser. Tumor cell death marker expression analysis
uncovered the induction of apoptosis in tumor cells leading to its shrinkage. Heart ultrasound
and histology revealed no cardiotoxicity associated with localized DOX treatment. To our
knowledge, this is also the first report to show the simultaneous application of electric field and
NIR laser in vivo for localized tumor therapy, and our results suggested that such strategy
might have high clinical translational potential.

Gangrade A, Gawali B, Jadi PK, Naidu VG, Mandal BB. Photo-Electro Active Nanocomposite
Silk Hydrogel for Spatiotemporal Controlled Release of Chemotherapeutics: An In Vivo
Approach Towards Suppressing Solid Tumor Growth. ACS Applied Materials & Interfaces.
2020 May 29.

Graphical Abstract
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Research Area-5

Polymeric Core-=Shell Combinatorial Nanomedicine for Synergistic Anticancer
Therapyv(Collaboration with INST Mohali)

Core-shell nanostructures are promising platforms for combination drug delivery. However,
their complicated synthesis process, poor stability, surface engineering, and low
biocompatibility are major hurdles. Herein, a carboxymethyl chitosan-coated poly(lactide-co-
glycolide) (cmcPLGA) core-shell nanostructure is prepared via a simple one-step
nanoprecipitation self-assembly process. Engineered core—shell nanostructures are tested for
combination delivery of loaded docetaxel and doxorubicin in a cancer-mimicked environment.
The drugs are compartmentalized in a shell (doxorubicin, Dox) and a core (docetaxel, Dtxl)
with loading contents of ~1.2 and ~2.06%, respectively. Carboxymethyl chitosan with both
amine and carboxyl groups act as a polyampholyte in diminishing {-potential of nanoparticles
from fairly negative (-13 mV) to near neutral (-2 mV) while moving from a physiological pH
(7.4) to an acidic tumor pH (6) that can help the nanopatrticles to accumulate and release the
drug on-site. The dual-drug formulation was found to carry a clinically comparable 1.7:1 weight
ratio of Dtxl/Dox, nanoengineered for the sequential release of Dox followed by Dtxl. Single
and engineered combinatorial nanoformulations show better growth inhibition toward three
different cancer cells compared to free drug treatment. Importantly, Dox—-Dtxl cmcPLGA
nanoparticles scored synergism with combination index values between 0.2 and 0.3 in BT549
(breast ductal carcinoma), PC3 (prostate cancer), and A549 (lung adenocarcinoma) cell lines,
demonstrating significant cell growth inhibition at lower drug concentrations as compared to
single-drug control groups. The observed promising performance of dual-drug formulation is
due to the G2/M phase arrest and apoptosis.

Shanavas A, Jain NK, Kaur N, Thummuri D, Prasanna M, Prasad R, Naidu VG, Bahadur D,
Srivastava R. Polymeric Core—Shell Combinatorial Nanomedicine for Synergistic Anticancer
Therapy. ACS omega. 2019 Nov 11;4(22):19614-22.
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Figure . Schematic illustration showing fabrication of cmcPLGA core-shell nanoparticles
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Research Area-6

Silkworm silk scaffolds functionalized with recombinant spider silk containing a
fibronectin motif promotes healing of full-thickness burn wounds (Collaboration with
IIT Guwahati)

Full-thickness cutaneous wounds, such as deep burns, are complex wounds that often require
surgical interventions. Herein, we show the efficacy of acellular grafts that can be made
available off-the shelf at an affordable cost using silk biomaterials. Silkworm silk fibroin (SF),
being a cost-effective and natural biopolymer, provides essential features required for the
fabrication of three-dimensional constructs for wound-healing applications. We report the
treatment of third-degree burn wounds using a freeze-dried microporous scaffold of Antheraea
assama SF (AaSF) functionalized with a recombinant spider silk fusion protein FN-4RepCT
(FN-4RC) that holds the fibronectin cell binding motif. In order to examine the healing
efficiency of functionalized silk scaffolds, an in vivo burn rat model was used, and the scaffolds
were implanted by a one-step grafting procedure. The aim of our work is to investigate the
efficacy of the developed acellular silk grafts for treating full-thickness wounds as well as to
examine the effect of recombinant spider silk coatings on the healing outcomes. Following 14-
day treatment, AaSF scaffolds coated with FN-4RC demonstrated accelerated wound healing
when compared to the uncoated counterpart, commercially used DuoDERM dressing patch,
and untreated wounds. Histological assessments of wounds over time further confirmed that
functionalized silk scaffolds promoted wound healing, showing vascularization and re-
epithelialization in the initial phase. In addition, higher extent of tissue remodeling was affirmed
by the gene expression study of collagen type | and type lll, indicating advanced stage of
healing by the silk treatments. Thus, the present study validates the potential of scaffolds of
combined silkworm silk and FN-4RC for skin regeneration.

Chouhan D, Lohe TU, Thatikonda N, Naidu VGM, Hedhammar M, Mandal BB. Silkworm silk
scaffolds functionalized with recombinant spider silk containing a fibronectin motif promotes
healing of full-thickness burn wounds. ACS Biomaterials Science & Engineering. 2019 Aug
9;5(9):4634-45.
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Figure . Schematic representation: (a) Image of the silk scaffold functionalized with FN-4RC
recombinant spider silk. (b) lllustration of the third-degree burn wound model in the rat system obtained
using a customized metallic heating block. (c) Experimental setup depicting treatment of cutaneous
wounds in the burn rat model using silk scaffolds via one-step grafting procedure. The silk scaffolds
were grafted using skin staples on the excised wounds post 48 h of burn infliction, which were removed
on the third day. The animals assigned in each group of specific time-points were terminated and

marked by (T) for the examination of the wounded tissue.




Research Area-7

Formulation and evaluation of cyclodextrin complexes for improved anticancer activity
of repurposed drug: Niclosamide (Collaboration with NIPER Hyderabad)

Niclosamide, previously used as an anthelmintic drug is currently being repurposed for its
anticancer activity. Niclosamide is a brick like biopharmaceutical classification system (BCS)
class Il drug with poor aqueous solubility and dissolution consequently leading to low
bioavailability. By considering the physicochemical properties and geometry of niclosamide,
inclusion complex with cyclodextrin was prepared by freeze drying method and characterized
using FT-IR, DSC, PXRD, and 1HNMR. In silico molecular modeling study was performed to
study the possible interactions between niclosamide and cyclodextrin. The anticancer activity
of niclosamide formulation was evaluated through in vitro cell cytotoxicity study using various
cancer cell lines. The potential of niclosamide complex for improvement of the bioavailability
was evaluated in male BALB/c mice. In vitro cytotoxicity studies indicated significantly higher
cytotoxicity at lower concentrations and the pharmacokinetic studies showed significant
improvement in Cmax and Tmax of niclosamide from cyclodextrin complex in comparison to
pure niclosamide alone.

Lodagekar A, Borkar RM, Thatikonda S, Chavan RB, Naidu VG, Shastri NR, Srinivas R, Chella
N. Formulation and evaluation of cyclodextrin complexes for improved anticancer activity of
repurposed drug: Niclosamide. Carbohydrate polymers. 2019 May 15; 212:252-9.
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Figure A and B: Effect of formulations 1:1 and plain niclosamide on morphological changes after
treatment at concentrations of 0.1, 0.2, 0.4, 0.6 pg/ml for 24 h A) NCI-H460 cell line and B) HCT-116
cell line fluorescent images.
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Research Area-8

AMPK activating and anti adipogenic potential of Hibiscus rosa sinensis flower in 3T3-L1 cells
(Collaboration with NIPER Hyderabad)

Ethno pharmacological relevance: The flowers of Hibiscus rosa sinensis has array of
pharmacological actions. They are used in preparation of herbal decoction and teas, which
have been used traditionally to reduce body weight and for its effect on metabolic syndrome.
We have investigated the anti adipogenic efficacy of major fraction from ethyl acetate extract
of the Hibiscus rosa sinensis flower at 25 and 50 ug/mL (HRF 25 and 50 pg/mL) in 3T3-L1
cells and delineate its possible mechanism of action. Treatment with HRF 25 and 50 pg/mL
activated AMP-activated protein kinase (AMPK) and was found to alleviate triglyceride
accumulation significantly (p < 0.001) by 1.6 and 2.3 times respectively in pre adipocytes
during differentiation. HRF 25 and 50 pg/mL also non significantly reduced lipolysis which
releases free fatty acids, a major contributing factor for insulin resistance. Activation of AMPK
by phosphorylation has led to reduced gene and protein expression of adipogenic factors
Peroxisome proliferator- activated receptor gamma (PPAR-y), CCAT/enhancer binding protein
alpha (C/EBPa), Sterol regulatory element- binding protein-1c (SREBP-1c) and their targets
Fatty acid binding protein 4 (FABP4), Fatty acid synthase (FAS), Perilipin and enhanced
Adiponectin expression. In summary, HRF treatments reduced adipogenesis, enhanced
factors regulating fatty acid oxidation and this is mediated by AMPK activation. The results
conclusively showed anti-obesity potential of HRF and it might be helpful in treatment of
associated complications.

Lingesh A, Paul D, Naidu VG, Satheeshkumar N. AMPK activating and anti adipogenic
potential of Hibiscus rosa sinensis flower in 3T3-L1 cells. Journal of ethnopharmacology. 2019
Apr 6;233:123-30.
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Fig. A) 3T3-L1 pre-adipocytes were treated with HRF (25 and 50 pg) along with differentiation
cocktail I, 1l and allowed to differentiate for 8 days. The accumulated lipid droplets were
evaluated qualitatively by Oil Red O staining (Representative images). B) Lipid accumulation
quantified by dissolving in 70% isopropanol and measuring absorbance at 500 nm C) Effect
of HRF on cell viability. Data was represented as mean + S.D, analysed by one way ANOVA
followed by Bonferroni post hoc test and p < 0.05 was considered to be significant. ### p <

0.001 when compared to DC.
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Research Area-9

Therapeutic Emergence of Rhein as a Potential Anticancer Drug: A Review of Its Molecular
Targets and Anticancer Properties (Collaboration with [IT Guwahati)

According to the World Health Organization (WHO), cancer is the second-highest cause of
mortality in the world, and it kills nearly 9.6 million people annually. Besides the fatality of the
disease, poor prognosis, cost of conventional therapies, and associated side-effects add more
burden to patients, post-diagnosis. Therefore, the search for alternatives for the treatment of
cancer that are safe, multi-targeted, effective, and cost-effective has compelled us to go back
to ancient systems of medicine. Natural herbs and plant formulations are laden with a variety
of phytochemicals. One such compound is rhein, which is an anthraquinone derived from the
roots of Rheum spp. and Polygonum multiflorum. In ethnomedicine, these plants are used for
the treatment of inflammation, osteoarthritis, diabetes, and bacterial and helminthic infections.
Increasing evidence suggests that this compound can suppress breast cancer, cervical
cancer, colon cancer, lung cancer, ovarian cancer, etc. in both in vitro and in vivo settings.
Recent studies have reported that this compound modulates different signaling cascades in
cancer cells and can prevent angiogenesis and progression of different types of cancers. The
present review highlights the cancer-preventing and therapeutic properties of rhein based on
the available literature, which will help to extend further research to establish the
chemoprotective and therapeutic roles of rhein compared to other conventional drugs. Future
pharmacokinetic and toxicological studies could support this compound as an effective
anticancer agent.

Henamayee S, Banik K, Sailo BL, Shabnam B, Harsha C, Srilakshmi S, VGM Naidu, Baek
SH, Ahn KS, Kunnumakkara AB. Therapeutic Emergence of Rhein as a Potential Anticancer
Drug: A Review of Its Molecular Targets and Anticancer Properties. Molecules. 2020
Jan;25(10):2278.
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Student’s achievements

1. Mr. Sahabuddin Ahmed availed International Travel Award (2019), Asian Conference
on Science, Technology & Medicine (ACSTM), Carlton Palace Hotel, Deira Dubai,
UAE. He also availed International Travel Award (2019), SERB, Min. of Science &
Technology, Govt. of India.

2. Mr. Mohit Kwatra availed International Travel Award (2019), SERB, Min. of Science &
Technology, Govt. of India.

3. Mr. Pritam Saha’s research work selected for poster presentation in American
thoracic society conference-2020, Philadelphia, USA.

4. Ms. Siddhi Jain’s research work selected for poster presentation in American thoracic
society conference-2020, Philadelphia, USA.

5. Mr. Samir Ranjan Panda — Best Poster presentation award at 33rd Annual
conference of society for Neurochemistry, India held at Jamia Hamdard, New Delhi

6. Mr. Samir Ranjan Panda — Received Travel award for post conference workshop on
Neurological disorders: Advances in research techniques & Translational application;
held at Jamia Hamdard, New Delhi.
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Madhana Rajaram Sahi:ugcgnhAlhmed I\gﬁlgté(v;:altra Kalyankumarraju
Mohanrao Y] i SRS Ph.D. Scholar
Ph.D. Scholar

Jannu Arun Kumar

Basveshwar Yadav Gawali Pritam Saha Syampradsad N.P.
Ph.D. Scholar

Ph.D. Scholar Ph.D. Scholar Ph.D. Scholar
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Abu Mohammad Syed
Ph.D. Scholar
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Dr Deepak Bharadwaj
Research Associate

P. A. Shantanu

Ph.D. Scholar Ph.D. Scholar

Dr Jagadeesh
Research Associate

Ph.D. Scholar

Samir Ranjan Panda
Ph.D. Scholar

Dr Dinesh Mohan Krishna
Research Associate
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Department of Pharmaceutical Analysis

The Department of Pharmaceutical Analysis was started in 2018 with M.S. Pharm and PhD to
promote quality education exposure in the area of Quality Control and Quality Assurance. The
Department of Pharmaceutical analysis aims to focus on the development of analytical
methods using new combinations of established instrumentation and approaches. It involves
basic research in identity, purity, content and stability of starting materials, excipients and
active pharmaceutical ingredients (API). The department is involved in teaching and training
post graduate students, in the subjects of analytical sciences pertaining to qualitative and
guantitative estimation of natural and synthetic compounds in various matrices by application
of spectroscopy, chromatography and analytical methods.

Major Thrust Area of the Department

> Metabolomics and lipidomic profiling of various cancer, cardiovascular and metabolic
disorder to obtain biochemical insights into disease progression and to develop non-
invasive metabolite signatures for prognostic and predictive biomarkers using non-
invasive biofluids such as urine

Plant metabolomics study

Analytical and bioanalytical method development and validation

Pharmacokinetic studies of drugs and metabolites

Identification and characterization of impurities in drug substances

Forced degradation studies and characterization of degradation products
Short-term/accelerated, mid-term and long-term stability testing of formulations
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Dr. Roshan M Borkar Dr. Pramod Kumar
Assistant Professor Assistant Professor
Email: roshan.borkar@niperguwahati.ac.in  Email: pramodkumar@niperguwahati.ac.in
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Research Interest:
Metabolomics and lipidomics study of
various cardiovascular disease, and

metabolic disorder; Plant metabolomics;
Drug metabolism and transporter study;
Biomonitorina of EDCs

Research Interest:
Impurity profiling, bioanalytical method
development and validation, analytical
quality by design, stability testing and
pharmacokinetic.

Team members

3

Ms. J. Aishwarya Mr. Srikanth Ponneganti Mr. Daya Raju Adey
Ph.D. Scholar Ph.D. Scholar Ph.D. Scholar

Key services to Industry/Academia

Department of Pharmaceutical Analysis would like offer various services and few are
mentioned below. *Money will be charged based on sample and analysis types.

1. Method development and validation of new active pharmaceutical ingredients (Using
HPLC, GC-MS, FT-NIR and LC-MS/MS)

Targeted metabolomics and lipidomics

Isolation of positive and negative markers

Quality Control Facility for herbal formulations including dissolution, disintegration,
tablet harness and friability

Forced degradation and stability studies

Pharmacokinetic and biodistribution studies

Development of plant and human Metabolomics

Impurities analysis

Identification, characterization of drug degradation products and dug metabolites

oD
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Various advanced analytical techniques are in under procurement stage, as listed below.
1. LC-QTOF-MS 2.LC-MS/MS 3. HPTLC-MS 4.ICP-MS 5. HPLC-PDA-FLD-RID
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Department of Pharmacy Practice

The Department of Pharmacy Practice is one of five academic departments within the NIPER-
Guwabhati. Department of Pharmacy practice is an interdisciplinary department with faculty
engaged in practice and teaching across disciplines encompassing clinical, basic, and social
sciences.

Department faculty and research staff are dedicated to continuously improving
interdisciplinary pharmaceutical care education, research, practice and service focused on the
health and wellbeing of underserved, rural, and Indigenous communities.

The mission of the Department of Pharmacy Practice is to provide clinical education that uses
evidence-based approaches to optimize the practice of pharmacy, deliver quality patient care,
and provide related services.

Department of pharmacy practice research students working in different Hospitals like Gauhati
Medical College, GNRC North Guwahati campus, B.Baroah Cancer hospitals, and Downtown
Hospitals.

The faculty and graduate students initiate and collaborate in research focusing on the
improvement of patient care and public health while incorporating current research findings
into daily practice.

Further to this the Department of Pharmacy Practice is working in the area of tribal welfare.
The Department of Pharmacy Practice is identified as Centre of Excellence (CoE) from
Ministry of Tribal Affairs, Govt. of India

Maijor Thrust Area of the Department

» Community and Social Welfare Programs

Personalised Medicine

Clinical and Translational Research

Pharmaceutical Health Services and Outcomes Research
Good Pharmacy Practice Awareness

Pharmacovigilance and Adverse Drug Interactions
Biomarkers discovery research

Clinical Studies to diseases management programs
Evidence based medicine

Conducting Awareness program on Pradhan Mantri Jan-Aushadhi Yojana
Tribal Population and Health Outcomes Research

VVYVVVYVYYVYYVYY

Faculty Member
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| P Dr.Ramu Adela, M.Pharm, Ph.D.
T

Assistant Professor
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Email: ramuadela@gmail.com
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Research Interest:
Diabetes, Cardiovascular complications in diabetes, Metabolic disorders in pregnancy.
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DEPARTMENT RESEARCH HIGHLIGHTS

Research Area 1

My current research focuses on ldentification biomarkers in hypertension disorders in
Pregnancy. Hypertension is the most common medical problem encountered during
pregnancy, and it is complicating 5-10% of pregnancies. Gestational hypertension (GH),
preeclampsia (PE), and eclampsia are spectrum of hypertensive disorders in pregnancy
(HDP). Northeast region of India is a home to numerous and diverse ethnic communities, each
with its own unique socio-cultural characteristics and over 80% of the population live in the
rural areas. Assam is counted form more maternal deaths as compared to the other parts of
India. However, HDP diseases pathologies are not understood completely. Our research
group is using omics approaches like miRNA sequencing and circulatory metabolites to
understand the disease pathogenies and progression of hypertension disorders in pregnancy.
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Ph.D. students:

Mr. G.Surender Mr. Ebin Johney Ms. Bincy Varghese Ms. Mounika Nadell

KILL DEVELOPMENT PROGRAM DER CENTER OF EXCELLENCE.
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Skill Development Program for Tribal studen
East Region of India

Under Centre of Excellence (COE) Scheme,
Ministry of Tribal Affairs, Govt. of India

From 26 Aug-2019 to 28-Aug-2019
National Institute of Pharmaceutical Education and Research

(NIPER), Guwahati
| Depurnet o Parmacatia, iy f Choic v ot Gt of o

Skill Development Program for ST Students from Northeast Region of India supported by Centre of
Excellence, Ministry of Tribal Affairs, Govt. of India. Date: 26th to 28th Auqust 2019.

Skill Development Program for
Tribal Students in North East Region of India

Under Centre of Excellence (COE) Scheme,
Ministry of Tribal Affairs, Govt. of India N

Yoton bttt NPER, ot 7‘? ‘\_

Skill Development Program for ST Students from Northeast Region of India supported by Centre of
Excellence, Ministry of Tribal Affairs, Govt. of India. Date: 27th February to 02nd March 2020.
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Health Camp and Awareness Program for iy
Tribal Population in North East Region of India [PRN f

Centre of Excell COE) Scheme,
ry of Tribal AY ovt, of Indi;

Health Camp and Awareness Program for
Tribal Population in North East Region of India

Health camp and awareness program conducted at Garopara, Assam on 10-03-2020
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Department of Blotechnology

The Department of Biotechnology at the National Institute of Pharmaceutical
Education and Research (NIPER), Guwahati started offering M.S. (Pharm) in
Biotechnology since 2010 and Ph.D. program since 2014 to contribute to the
fascinating and vast area of biological sciences and its applications in Pharmaceutical
Sciences. Biotechnology Department of NIPER-Guwahati is dedicated to understand
disease pathogenesis, drug mechanisms, target identification and therapeutic
intervention in chronic and complex diseases like cancer, diabetes and cardiovascular
diseases.

Major Thrust Area of Research

1. Target based and phenotype-based drug discovery in cancer and
cardiometabolic disorder

Genetically modified bacteria for therapeutic intervention
Identifying novel targets and developing assay system
Pharmacogenetics and personalized medicine

Disease mechanisms: Inflammation and energy metabolism
Developmental defects and cardiac reprogramming

Breast Cancer Biology and drug Resistance mechanisms

Basic Biology - Stem cell Biology and Signal Transduction

© 0 N o gk~ w D

Biopharmaceutical Technology — therapeutically Important proteins

10. Screening small molecules and plant-derived products
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Gene therapy

Genetic animal models
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Personalized medicine

A

Omics
Integrator

Cell Imaging

Molecular Biology DNA Sequencing Omics integration Vaccine

Faculty Members

u
Dr. Sanjay K Banerjee Dr. S Sudhagar
PhD: AIIMS, New Delhi PhD: Anna University, Chennai
Email: sanjayk.banerjee@niperguwahati.ac.in Email: sudhagar.s@niperguwahati.ac.in
Associate Professor Assistant Professor
Research areas: Cardiometabolic disease Research Areas: Cancer Biology
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Patents & Copyrights

NIL

Book Chapters

e Parmesha B, Banerjee SK. Scope to develop sirtuins modulators as a therapy to
attenuate cardiac complication: In: ‘Sirtuin biology in medicine: targeting new
avenues of care in development, aging and disease’ edited by Kenneth Maiese.
Elsevier Inc. (Accepted 2020).

e Alam J, Banerjee SK. Obesity-induced cardiovascular complications and
therapeutic intervention. In: ‘Biochemistry of Cardiovascular Dysfunction in
Obesity’ edited by Paramjit S. Tappia, Sukhwinder K. Bhullar and Naranjan S
Dhalla. Springer Publishing (Accepted 2020).

Publications (in peer-reviewed journals)

oD

Pant A, Bag S, Saha B, Verma J, Kumar P, Banerjee S, Kumar B, Kumar Y,
Desigamani A, Maiti S, Maiti TK, Banerjee SK, Bhadra RK, Koley H, Dutta S,
Nair GB, Ramamurthy T, Das B. Exploiting Dynamics of Genomic Islands to
Edit the Genome of Vibrio cholerae and Identify Novel Interactions Between
Core and Acquired Genome. Proceedings of the National Academy of
Sciences, 2020, Sept 22, 117(38):23762-23773.

Katare PB, Nizami HL, Parmesha B, Dinda A, Banerjee SK. Activation of toll
like receptor 4 (TLR4) promotes cardiomyocyte apoptosis through SIRT2
dependent p53 deacetylation. Scientific Reports, May 2020 (accepted).

Kumari P, Nath Y, Murty USN, Ravichndran V, Mohan U. Sortase A Mediated
Bioconjugation of Common Epitopes Decreases Biofilm Formation
in Staphylococcus aureus, Frontiers in Microbiology, 2020, July 30, 11:1702

Sarkar S, Bhattacharya S, Alam J, Yadav R, Banerjee SK. Hypoxia aggravates
Non-Alcoholic Fatty Liver Disease in Presence of High Fat Choline Deficient
Diet: A Pilot Study. Life Sciences, 2020, 260:118404

Mohammed SA, Parmesha B, Kumar Y, Tariqg U, Sudheer AK, Banerjee SK.
Allylmethylsulfide, a sulfur compound derived from garlic, attenuates
isoproterenol-induced cardiac hypertrophy in rats. Oxidative Medicine and
Cellular Longevity. 2020 Jun 11; 2020:7856318.

Rai RC, Bagul PK, Banerjee SK. NLRP3 inflammasome drives inflammation in
high fructose fed diabetic rat liver: Effect of resveratrol and metformin. Life
Sciences, 2020; July 15, 253: 117727.
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Talks given in National & International conferences

Project Title: Role of platelet activation in the development of systemic
inflammations in patients with type-2 diabetes. (Multi-institutional project).
Period: March, 2019 — Feb 2022. Co-PI: Dr. Sanjay K Banerjee. Funding
Agency: DBT

Project Title: Characterization of high value phytochemicals of anti-diabetic
and immunomodulatory properties in north-eastern banana varieties. (Multi-
institutional project). Duration: March 2018 — Feb 2021, Co-PI: Dr. Sanjay K
Banerjee. Funding Agency: DBT

Banerjee SK. Title: Vitamin D deficiency and cardiometabolic syndrome: A
study from bed to bench. National eConference on "Current trends in life
Sciences” Organized by Gems Arts and Science College, University of Calicut,
Kerala from 14 Sept to 23 Sept, 2020.

Banerjee SK. Title: Cardioprotective effect of Musa balbisiana: Focusing on
Inflammation and Oxidative Stress. “Frontiers in Health Sciences” Organised
by Dept of Zoology, Cotton University and Dept of Biosciences and
Bioengineering, IIT-Guwahati on 7-8 Aug, 2020.

Banerjee SK. Title: Beneficial effect of Allylmethyl Sulfide, an active metabolite
of garlic, on cardiac hypertrophy and heart failure. 33 Quality Improvement
Programme organized by Delhi Institute of Pharmaceutical Sciences and
Research University (DPSRU), 22" to 29" Sept, 2020.

Awards & Recognitions

NIL




=
h
-
(=
=
O
o
(14
i
<
- |
4
<
<

DEPARTMENT RESEARCH HIGHLIGHTS

Research Area 1

1. Cardiometabolic disease: Understanding disease mechanisms, target
identification and therapeutic intervention

Biotechnology Department research focus is to identify novel targets and understand
the molecular mechanisms of chronic and complex diseases like cardiac hypertrophy,
heart failure, diabetes and non-alcoholic fatty liver disease. The research revealed
several novel cellular signalling pathways that perturbed during disease progression
and could be useful as target to reverse the disease process. Post-translational
modification of non-histone proteins play crucial role to regulate energy metabolism
process in different cells including cardiomyocytes. The group is working to identify
how acetylation of proteins regulate certain cellular events like inflammation, ROS
generation, energy generation and mitochondrial dynamics. Data showed that
activation of SIRT1, a nuclear sirtuins, provides cardioprotection in diabetic heart via
deactylation of nuclear and mitochondrial proteins. Further, Biotechnology Department
is actively engaged to examine small molecules, plant-based and nutritional products
including vitamin D to screen them in different cardio-metabolic disease models.

1A. Post-translational modification of proteins and Sirtuins

Increased abundance of acetylated proteins during the progression of chronic
diseases is well-documented. Sirtuins, a group of protein deacetylases, play a
protective role in many diseases like cancer, diabetes and cardiovascular disease.
Absence of sirtuins can lead to hyperacetylation of both nuclear and mitochondrial
proteins leading to metabolic dysregulation. The post-translational modifications
(PTMs) of proteins can impair protein-protein interactions and may responsible for
complex phenotypic outcomes. Various PTM types such as acetylation, ubiquitination,
phosphorylation etc drive transcriptional regulation and metabolism, but such cross-
talks are poorly understood. In a recent study, Dr. Banerjee along with Dr. Amit Yadav
have integrated protein—protein interactions (PPI) and PTMs from several databases
to integrate information on 1,251 sirtuin-interacting proteins, of which 544 are
associated with cardiac diseases. The data showed that approximately 83% of the
sirtuin interactors contained at least one competitive crosstalk (in situ) site, with half of
the sites occurring in CVD-associated proteins (Figure 1). The group has identified
seven proteins (p53, LMNA, MAPT, ATP2A2, NCL, APEX1, and HIST1H3A)
containing disease-associated variants in PTM and crosstalk hotspots.

Further work is going on to identify the above proteins and their post-translational
modification in different cardiac disease models. One of the recent study with both in-
vitro cardiomyoblast cell and in-vivo animal model has revealed that p53 actylation is
linked to cardiac fibrosis. p53 nuclear translocation is mainly governed by acetylation
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of p53 at lysine 381 (K381), which is a binding site for MDM2, a p53 inhibitor. MDM2
binds at K381 to inhibit the p53 nuclear translocation. However, when p53 is acetylated
at K381, MDM2 fails to bind p53 and hence results in increased nuclear translocation
of the protein, and thereby enhanced p53-dependent apoptosis. Increased
cardiomyocyte loss due to apoptosis is responsible for fibrosis. The data showed that
SIRT2 over expression significantly reduced p53 acetylation and inhibited apoptosis

in H9¢c2 cells.
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Figure 1. Post-translational modification and crosstalk hotspots in sirtuins interactors. A] Frequency of
proteins in each hotspot bin. B] Disease category distribution in PTM hotspots(left) and crosstalk
hotspots (right) shows their occurrence in CVDs and other diseases. While PTM hotspots have similar
association with CVDs like other disease (OD), the crosstalk hotspots show much higher association
(58%). (from our published paper: Frontiers in Genetics, 2020, 11:356)
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1B. Vitamin D and Heart failure: Mechanistic insight

Biotechnology Department is working to find the role of vitamin D deficiency in
developing cardio-metabolic disorder. Recent data showed that lower 25(OH)D3 and
1,25(0OH)2D3 levels are associated with type 2 diabetes mellitus and type 2 diabetes
mellitus with coronary artery disease among Indian patients, respectively. To confirm
the cause and effect relationship, animal experimentation was done. The animal data
further showed that rats fed with either a vitamin D deficient diet or high-fat/high-
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fructose diet caused cardiac dysfunction along with insulin resistance. They
demonstrated that vitamin D deficiency in rats resulted in cardiac contractile
dysfunction and was linked to myocardial insulin resistance, a recognized predecessor
of heart failure. The findings in vitamin D deficient diet-fed animals were compared to
a high-fat/high-fructose-fed group of rats (Figure 2). Vitamin D deficiency in rats
mimics high-fat/high-fructose-induced metabolic syndrome and cardiac dysfunction.
This study conclusively demonstrates that vitamin D deficiency is an independent risk
factor for heart failure, at least in part, through induction of myocardial insulin
resistance.
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Figure 2 (A-D): Vitamin D deficiency induces hyperinsulinemia, hypertriglyceridemia and
systemic insulin resistance.

Data indicates that less activation of vitamin D receptor (VDR) due to vitamin D
deficiency may cause the cardiometabolic syndrome. The team will continue their
efforts to find the effect of VDR activator in a rat model of metabolic syndrome. They
are expecting that activation of VDR is essential to increase insulin sensitivity and
enhance cardiac function in a model of metabolic syndrome.




Research Area 2

Cancer Biology and Metabolic adaptations

Targeting estrogen receptor remains the primary choice of treatment against breast
cancer as nearly, one-third of newly diagnosed breast cancers are estrogen receptor
alpha positive. ERa modulators, such as tamoxifen, have been well proven for
improved survival rate of women with early and advanced breast cancers. The primary
challenge in the long-term efficacy of this therapy is the development of acquired
resistance in most of the cases. Breast cancer cells frequently experience low oxygen
condition, termed as hypoxia, and nutrition deprived condition, a major biochemical
feature in their tumor microenvironment and often correlates with poor response to
hormonal and chemotherapy.

Emerging reports suggest that targeting the tumor microenvironment could be an
important strategy to overcome drug resistance and improve the therapeutic efficacy.
Biotechnology department is focusing on to understand the molecular cross talk that
links mitochondrial dynamics to acquired tamoxifen resistance under biochemical
tumor microenvironments, such as low nutrition and hypoxia. Identification of novel
targets and development of anti-cancer therapies which could overcome acquired
resistance and improving the quality of life.
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Research Area 3

Screening small molecules, peptides and natural products

Biotechnology is also involved for screening small molecules, peptides and natural
products in cancer, diabetes and cardiovascular diseases. Musa balbisiana (MB) fruit
pulp powder was tested in a rat model of isoproterenol induced cardiac hypertrophy
by subcutaneous administration of isoproterenol for 14 days through ALZET® mini
pump. An ultra-high-pressure liquid chromatography-mass spectrometer (UPLC-
MS/MS) analytical method was used to characterize the chemical composition of M.
balbisiana (MB) fruit pulp powder. Oral administration of MB significantly decreased
heart weight/tail length ANP, BNP, B-MHC and collagen-1 gene expression. Likewise,
MB further reduced inflammation and increased antioxidative enzyme activity in
hypertrophy heart. The study strongly suggested that supplementation of dried M.
balbisiana fruit pulp can be useful for the prevention of cardiac hypertrophy and
inflammation. We are further characterize the powder and looking its effect on non-
alcoholic fatty liver disease.
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Team Members:

Mr. U Shravan Kumar Ms. Poonam Kumari Mr. Gangipangi Vijayakumar  Ms. Thool Madhuri Kawadu
Ph.D. Scholar Ph.D. Scholar Ph.D. Scholar Ph.D Scholar
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Dr. Pawan Sharma Thomas Jefferson University, USA |
14
Prof. A.B. Kunnumakkara IIT Guwahati 8
. . L
Prof. Chandana C Baruah College of Veterinary Science, Assam (1’
Agriculture University, Khanapara, Guwahati |
<
Prof. Pritam Mohan College of Veterinary Science, Assam 2
Agriculture University, Khanapara, Guwahati =
. . <
Dr. Mohana Krishna Reddy Mudiam CSIR-IICT Hyderabad
Dr. Rajeev Arab CSIR-IICT Hyderabad
Dr. M.K Unnikrishnan National College of Pharmacy, KMCT Group of

Institutions, Manassery, Mukkam, Kozhikode

Dr. D Krishna Retd. Scientist, CSIR-IICT Hyderabad
Dr. PP Kalita GNRC, North Guwahati

Dr. NJ Barkataky Hayat Hospital, Guwahati

Dr. R K Paul Pratiksha Hospital, Guwahati

Dr. Nahid Islam Psychiatrist, GNRC, Dispur, Guwahati
Prof. Aiyagari Ramesh IIT Guwahati

Dr. Soumen Kumar Maiti IIT Guwahati

Dr. Lalit Mohan Pandey IIT Guwahati

Prof. Bhubaneswar Mandal IIT Guwahati

Prof. Chandan K. Jana IIT Guwahati
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PEER-REVIEWED PUBLICATIONS
2020

Manish Kumar Jeengar, Sudeep Chenna Narendra, Dinesh Thummuri, Mattias Magnusson,
V.G.M. Naidu, Srinivas Uppugunduri. International Immunopharmacology, 2020; 85
106598.

SA Mohammed, B Parmesha, Y Kumar, U Tariq, AK Sudheer, Sanjay K Banerjee.
Allylmethylsulfide, a sulfur compound derived from garlic, attenuates isoproterenol-
induced cardiac hypertrophy in rats. Oxidative Medicine and Cellular Longevity. 2020,
25;7856318.

Athira KV, Bandopadhyay Sikta, Pawan K Samudrala, VGM Naidu, Mangala Lahkar, Sumona
Chakravarty. An overview of the heterogeneity of major depressive disorder: Current
knowledge and Future prospective. Current neuropharmacology, 2020; 18(3); 198-
187(20).

Vishal Chaudhari, Roshan M Borakar, USN Murty, Subham Banerjee. Analytical method
development & validation of reverse-phase high-performance liquid chromatography
(RP-HPLC) method for simultaneous quantifications of quercetin and piperine in dual-
drug loaded nanostructured lipid carriers. Journal of Pharmaceutical & Biomedical
Analysis. 186 (C): 113325. 2020.

Mukta Agrawal, Swarnlata Saraf, Shailendra Saraf, Sunil K Dubey, Anu Puri, Ravish J Patel,
Ajazuddina, V Ravichandiran, USN Murty, Amit Alexander. Recent strategies and
advances in the fabrication of Nano Lipid Carriers and their application towards brain
targeting. Journal of Controlled Release, 2020; 321: 372-415.

Paras Famta, Mani Famta, Jaskira Kaur, Rubiya Khursheed, Amanjot Kaur, Gopal L Khatik,
Datta M Pawde, Syed Nazrin Ruhina Rahman, Shunmugaperumal Tamilvanan.
Protecting the Normal Physiological Functions of Articular and Periarticular Structures
by Aurum Nanopartilce-Based Formulation: an Up-to-Date Insight. AAPS Pharm Sci
Tech, 2020; 21(3): 1-16.

Prabhhjot Kaur, Vijay Mishra, Tamilvanan Shunmugaperumal, Amit K Goyal, Gautam Ghosh,
Goutam Rath. Inhalable spray dried lipid nanopatrticles for the co-delivery of paclitaxel
and doxorubicin in lung cancer. Journal of Drug Delivery Science and Technology.
2020; 56:101502.

Ramesh C Rai, Pankaj K Bagul, Sanjay K Banerjee. NLRP3 inflammasome drives
inflammation in high fructose fed diabetic rat liver: Effect of resveratrol and metformin.
Life Sciences, 2020; 117727.

Sayantan Pandit, Subhadeep Roy, Jonathan Pillai, Subham Banerjee. Formulation and
Intracellular Trafficking of Lipid-Drug Conjugate Nanoparticles Containing Hydrophilic
Antitubercular Drug for Improved Intracellular Delivery to Human Macrophages. ACS
Omega, 5(9): 4433-4448. 2020.

Subham Banerjee, Subhadeep Roy, Kaushik N Bhaumik, Jonathan Pillai. Mechanisms of the
effectiveness of lipid nanoparticle formulations loaded with anti-tubercular drugs
combinations toward overcoming drug bioavailability in tuberculosis. Journal of Drug
Targeting, 2020; 28: 55-69.
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Sunil K Dubey, Lakshmi K K, Kowthavarapu V Krishna, Mukta Agrawal, Gautam Singhvi,
Ranendra N Saha, Swarnlata Saraf, Shailendra Saraf, Rahul Shukla, Amit Alexander,
Insulin mediated novel therapies for the treatment of Alzheimer's disease. Life
Sciences, 2020; 249: 117540.

Sunil K Dubey, Amit Alexander, Munnangi Sivaram, Mukta Agrawal, Gautam Singhvi, Swapnil
Sharma, Richa Dayaramani. Uncovering the Diversification of Tissue Engineering on
the Emergent Areas of Stem Cells, Nanotechnology and Biomaterials. Current Stem
Cell Research & Therapy, 2020; 5:1.

Sunil Kumar Dubey, Shubham Salunkhe, Mukta Agrawal, Maithili Kali, Gautam Singhuvi,
Sanjay Tiwari, Swarnlata Saraf, Shailendra Saraf, Amit Alexander. Understanding the
Pharmaceutical Aspects of Dendrimers for the Delivery of Anticancer Drugs. Current
Drug Targets, 2019; 20:1.

Suruchi Aggarwal, Sanjay K Banerjee, Narayan C Talukdar, Amit K Yadav. Post-translational
modification crosstalk and hotspots in sirtuin interactors implicated in cardiovascular
diseases. Frontiers in Genetics, 2020; 11:356.

Suyash Pant, Meenakshi Singh, V Ravichandiran, USN Murty, Hemant K Srivastava, Peptide-
like and small-molecule inhibitors against Covid-19. Journal of Biomolecular Structure
and Dynamics, 2020 (In Press).

Syed Nazrin Ruhina Rahman, Datta M Pawde, Oly Katari, Victor Hmingthansanga,
Tamilvanan Shunmugaperumal. Systematic Optimization, In Vitro Drug Release, and
Preliminary Nonclinical Toxicity Assessment of Nonphospholipid-Based Topical
Ophthalmic Emulsions Containing 0.05 or 0.1% w/w Cyclosporin A for Dry-Eye
Syndrome Management. AAPS PharmSciTech, 2020; 21:36.

2019

Asifkhan Shanavas, Nishant K Jain, Navneet Kaur, Dinesh Thummuri, Maruthi Prasanna,
Rajendra Prasad, VGM Naidu, Dhirendra Bahadur, Rohit Srivastava. Polymeric Core—
Shell Combinatorial Nanomedicine for Synergistic Anticancer Therapy. ACS Omega,
2019; 4: 19614-19622.

Dimple Chouhan, Namit Dey, Nandana Bhardwaj, Biman B Mandal. Emerging and innovative
approaches for wound healing and skin regeneration: Current status and advances.
Biomaterials, 2019; 216: 119267.

Dimple Chouhan, Tshewuzo-u Lohe, Naresh Thatikonda, VGM Naidu, My Hedhammar,
Biman B Mandal. Silkworm silk scaffolds functionalized with recombinant spider silk
containing a fibronectin motif promotes healing of full-thickness burn wounds. ACS
Biomaterials Science & Engineering, 2019; 5: 4634-4645.

Nandana Bhardwaj, Yogendra P Singh, Biman B Mandal. Silk fibroin scaffolds based 3D co-
culture model for modulation of chondrogenesis without hypertrophy via reciprocal
crosstalk and paracrine signaling. ACS Biomaterials Science and Engineering, 2019;
5(10): 5240-5254.

Nishant K Jain, Prabhuraj RS, MC Bavya, Rajendra Prasad, Rajdip Bandyopadhyaya, VGM
Naidu, Rohit Srivastava. Niclosamide encapsulated polymeric nanocarriers for
targeted cancer therapy. RSC Advances, 2019; 9(46): 26572-26581.
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Piyali Dey, Subham Banerjee, Santa Mandal, Pronobesh Chattopadhyay. Design and
Evaluation of Anti-fibrosis Drug Engineered Resealed Erythrocytes for Targeted
Delivery. Drug Delivery and Translational Research, 2019; 9: 997-1007.

Raja Sekharan, Shunmugaperumal Tamilvanan, S Rajadurai, S Mohammad lbrahim, K
Kavipriya. Development of Ibuprofen-loaded Emulsion from eutectic mixtire and
Eudragit RL 100. PharmaTutor, 2019; 7(7): 7-13.

Shunmugaperumal Tamilvanan, Puja Chanda. Ornidazole-loaded polyethylene glycol-based
micron-level particles: influence of eutectic liquid on reservoir-type particle formation,
drug entrapment efficiency and drug dissolution or release behavior. Polymer Bulletin,
2019;76(9): 4389-4398.

Shunmugaperumal Tamilvanan, Sameer Gill, Igbaljit Kaur, Syed Nazrin Ruhina Rahman,
Datta Maroti Pawde, Oly Katari, Victor Hmingthansanga, Thenrajan Raja Sekharan.
Candidiasis management: current status of allopathic drugs and utility of coriander-
based oil-less emulsions. Letters in Applied NanoBioScience, 2019; 8(3): 586-590.

Subham Banerjee, Jonathan Pillai. Solid Lipid Matrix Mediated Nanoarchitectonics for
Improved Oral Bioavailability of Drugs. Expert Opinion on Drug Metabolism &
Toxicology, 2019; 15: 499-515.

Sunil K Dubey, Amit Alexander, K Sai Pradhyut, Mukta Agrawal, Rupesh Jain, Ranendra N
Saha, Gautam Singhvi, Swarnlata Saraf, Shailendra Saraf. Recent avenues in Novel
Patient-Friendly Techniques for the Treatment of Diabetes. Current Drug Delivery,
2019; 17(1): 3-14.

Sunil K Dubey, Shubham Salunkhe, Mukta Agrawal, Maithili Kali, Gautam Singhvi, Sanjay
Tiwari, Swarnlata Saraf, Shailendra Saraf, Amit Alexander. Understanding the
Pharmaceutical Aspects of Dendrimers for the Delivery of Anticancer Drugs. Current
Drug Targets, 2019.

PUBLISHED BOOK CHAPTERS

Amit Alexander, Mukta Agrawal, Pooja Yadav, Gunjan Jeswani, Vinay Sagar Verma,
Sabahuddin Siddique, Ajazuddin; Chapter 17: Targeted Delivery through Carbon
Nanomaterials: Applications in Bioactive Delivery Systems. Advances and Avenues in
the Development of Novel Carriers for Bio actives. Elsevier. 2020: 509-524.
[ISBN: 9780128196663].

Vishal Sharad Chaudhari, Prakash Kishore Hazam, Subham Banerjee. Lipid
nanoarchitectonics for natural products delivery in cancer therapy. SPRINGER-
NATURE book titled Pharmaceutical Technology for Natural Products Delivery,
Sustainable  Agriculture  Reviews, Vol-44, Chapter-5, 2020. 169-203.
[ISBN: 9783030418410]

Ashutosh Kumar, Sharmili Roy, Ananya Srivastava, Mastan Mukram Naikwade, Buddhadev
Purohit, Kuldeep Mahato, VGM Naidu, Pranjal Chandra. Nanotherapeutics: A Novel
and Powerful Approach in Modern Healthcare System. Nanotechnology in Modern
Animal Biotechnology Concepts and Applications, 2019, 149-161. [ISBN: 978-0-12-
818823-1]

Subham Banerjee, Subhadeep Roy. Polysaccharide installed lipid nanoparticles in targeted
anti-tuberculosis drug delivery applications. ELSEVIER book titled Polysaccharide
Carriers for Drug Delivery, Chapter-14, 2019, 397-412. [ISBN: 9780081025536]
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AWARDS

% Mr. Tushar Kanti Malakar research work selected for 3" Prize by Controlled Release
Society International Symposium (2020), Mumbai.

* NIPER-Guwahati received Prestigious Medical & Health Care Research Institute of the
Year (2019) award from 3D Printing World Awards, Mumbai.

< Dr. Tamilvanan S. bagged the Best Performance Award (2019), 11™ Foundation Day of
NIPER-Guwahati, Assam.

% Dr. Subham Banerjee awarded with Early Career Research Award (2019) in Engineering
Sciences, SERB, Min. of Science & Technology, Govt. of India.

% Dr. Subham Banerjee bagged the Best Performance Award (2019) on 11th Foundation
Day of NIPER-Guwahati, Assam.

< Mr. Mohit Kwatra availed International Travel Award (2019), SERB, Min. of Science &
Technology, Govt. of India.

s Mr. Sahabuddin Ahmed availed International Travel Award (2019), SERB, Min. of
Science & Technology, Govt. of India.

% Mr. Vishal Sharad Chaudhari availed International Travel Award (2019), Asian
Association of Schools of Pharmacy Conference, Ajou University, Suwon, Republic of
Korea.

L)

PATENTS AND COPYRIGHTS

Subham Banerjee, Tushar Kanti Malakar, VGM Naidu, Santosha Kumar Dwivedy. Drug
delivery system for anti-tubercular drugs, uses and method of fabricating thereof. Indian
Patent Application No. 201931029526. Dated: 26™ July, 2019.

VGM Naidu, Janu Arun Kumar, Chella Naveen, Srujan Marepally, Alok Srivastava,
Nanomicellar composition of lithocholic acid tryptophan conjugate and preparation
methods thereof. Indian Patent Application No.: 201941022351, Dated: 05" June, 2019.

Oly Katari, Tamilvanan Shunmugaperumal. Lab manual LG-610- General lab experience in
the area of specialization, Registration Number: L-86591/2019, Date of Registration: 31%
October, 2019.




NIRF-Institutional Ranking
NIPER-Guwahati Secured TOP-11 RANK
under
PHARMACY CATEGORY
in
NIRF-2020 RANKINGS

National Institutional Ranking Framework
Ministry of Human Resource Development
Government of India

ANNUAL REPORT 2019-20

ABOUT NIRF PARAMETERS DOCUMENTS RANKING NOTIFICATION/ADVT CONTACT

Home Ranking  List of Participating Institutions
Rank-band: 76-100

India Rankings 2020: Pharmacy

Show 100 v entries Search:

-0107 | Jamia Hamdard More Detalls | < | New Delni Delhi 80.50
IR-P-U-0078  Panjab University More Details | | | Chandigarh Chandigarh 79.80
IR-P-U-0380  National Institute of Pharmaceutical Education and Research Mohali ~ More Details | %) | Mohali Punjab 7473
IR-P-U-0308 | Institute of Chemical Technology More Details | <% | Mumbai Maharashtra 74.50

IR-P-1-1077  National Institute of Pharmaceutical Education and Research Hyderabad Hyderabad Telangana 73.81
More Details | %

IR-P-U-0391  Birla Institute of Technology & Science More Detalls | < | Pilani Rajasthan
IR-P-C-7249  Manipal College of Pharmaceutical Sciences More Details | "’_ Udupi Karnataka

IR-P-N-14 National Institute of Pharmaceutical Education and Research Ahmedabad Gandhinagar Gujarat
More Details | 7.

IR-P-C- 1SS College of Pharmacy More Details | <% | Ooty Tamil Nadu
35006

IR-P-C- J55 College of Pharmacy More Details | <% | Mysore Karnataka
35007

IR-P--1073  National Institute of Pharmaceutical Education and Research Guwahati More Detalls | %) | Guwahati

Parameter-wise Scare

TLR(100) RPC(100) GO(100) 0I(100) PERCEPTION(100)

8416 30.80 057 66.68 5178




INTERNATIONAL CONFERENCES AND VISITS

Mr. Pritam Saha’s, Ph.D research scholar, research work selected for poster presentation in
American thoracic society conference-2020, Philadelphia, USA.

Ms. Siddhi Jain’s, Ph.D research scholar, research work selected for poster presentation in
American thoracic society conference-2020, Philadelphia, USA.

Mr. Mohit Kwatra, Ph.D research scholar, availed International Travel Award (2019), SERB,
Min. of Science & Technology, Govt. of India.

Mr. Sahabuddin Ahmed, Ph.D research scholar, availed International Travel Award (2019),
SERB, Min. of Science & Technology, Govt. of India.
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Mr. Vishal Sharad Chaudhari Ph.D research scholar, availed International Travel Award
(2019), Asian Association of Schools of Pharmacy Conference, Suwon, Korea.
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GOVT. OF INDIA RECOGNIZED NATIONAL CENTRES

NATIONAL CENTRES

Quality assessment & value addition
Centre for herbal industry in the

North Eastern states of India

National Centre for
Pharmacoengineering
(State-of-the-art-facility)

North-Eastern Societal aspect for
Translational (NEST)
Phytopharmaceutical/Herbal

Research Incubation Centre.

To study and access the knowledge
of traditional healthcare practices
and traditional medicines used in
tribal population and revitalizing by

scientific validation.

Pl/Co-PI

PI: Dr. USN Murty

PI: Dr. USN Murty
Co-PI: Dr. VGM Naidu
&

Dr. Subham Banerjee

Pl: Dr. USN Murty

PI: Dr. USN Murty
Co-PI:
Dr. Ramu Adela

FUNDING

AGENCY

Ministry of
Commerce &
Industry, Govt.
of India.

DST,
Govt. of India.

BioNEST-
BIRAC, DBT,
Govt. of India.

Min. Tribal
Affairs, Govt. of
India.

FUND

15.02

Crores

4.12

Crores

3.00
Crores

40.00
Lakhs

YEAR

2019-22

2019-22

2019-22

2019-22
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FUNDING -
FUNDED RESEARCH PROJECT Pl/Co-PI AGENCY FUND o
@)
Developing a public health informatics &l
plat.form in India for 6.1 syst_ems view of health Pl: Dr. USN DST, Gowt. 175 (4
& diseases under epidemiology data Murty of India Lakhs 2019-22 0
analytics (EDA) of interdisciplinary cyber ’ <
physical systems (ICPS) programme. -
z
Integrated Information System to Interpret, P I\[/ir- USN <
Integrate and mitigation of cardio-metabolic urty ICMR, Govt. 70
. : . L —
health care in Northeast tribes of Assam and Co-PI: of India. Lakhs s
Mizoram. Dr. Ramu Adela
Pharmacoengineered lipid core-shell SERB
nanoarchitectonics to enhance . Pl: Dr. Su_bham DST, Gowt. 34.32 2019-22
macrophages uptake for potential Banerjee of India Lakhs
translational therapeutic outcome. '
Development of non-invasive diagnostic NECBH
method and pharmacological intervention Pl: Dr. VGM Outreach, 16 2019-22
strategies to modulate EMT pathway for Naidu DBT- Lakhs
detection and amelioration of PM. Twinning
Establishment of cell permeant recombinant NECBH
protein toolbox for the conversation of adult PI: Dr. Outreach, 16 2019-22
human somatic cells to insulin producing Ranadeep Gogoi DBT- Lakhs
beta cells. Twinning
. . . . NECBH
Bioengineered bilayer 3D printlets for Outrgach 12
segregated compartmental delivery of fixed PI-Dr. Su_bham ’ 2019-22
. . Banerjee DBT- Lakhs
dose anti-tubercular drug combinations .
Twinning
Medicated Skin Patch to Mitigate
- DST t. .
Destructive Pulmonary Tuberculosis in Six PI: Dr. Subham ST, Gov 3.0 2019-21

Districts of Assam. Banerjee of Assam Lakhs
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MoUs

Signed MoUs

Signing Date

Reliance Life Sciences, Mumbai, Maharashtra.

12" September

2019
Assam Royal Global University, Guwahati,
y Y 6 July 2019
Assam.
BVG Life Sci Limited, P ,
ife Sciences Limite une 6 July 2019

Maharashtra.

Regional Centre for Biotechnology (RCB),
Faridabad, Haryana.

2nd April 2019




SEMINARS/ WORKSHOP CONDUCTED TILL DATE UNDER BIO-
NEST, NIPER-GUWAHATI:

Seminar on Importance of Patents and its Leveraging

One day lecture organized by Bio-NEST, NIPER-Guwahati on 31st July 2019 titled “Talk on
Importance of Patents and its Leveraging for the Growth of Academic/ Research Institute”

Speakers:
« Dr. Goutam Bhattacharyya, Partner, K&S Partners,

+« Sri Naresh Kumar Jonnalagadda, Senior Associate, K&S Partners
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«» Sri Samrat Ganguly, Associate, K&S Partners

Talk by Dr Goutam Bhattacharya
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Global Bio-India 2019 Road Show

On 24th October 2019, the Global Bio-India 2019 Road show was hosted at NIPER
Guwabhati. The event was attended by the faculty, scientific officers, research associates and
PhD scholars from NIPER Guwahati, traditional healers from different parts of North Eastern
India, personnel from pharma companies, Assam Startup, and a few aspirant start-ups.

Speakers:

«  Mr Amit Kumar, Legal Officer, BIRAC Introduced the program of Global Bio-India 2019
and explain about the role of BIRAC in the field of entrepreneurship development

« Professor (Dr) Bhabesh Das, Principal Govt. of Ayurvedic College and Hospital,
Guwahati discussed on the “Strategic pathways required to be followed for developing
commercially viable herbal products”.

+ Dr Ramjee Pllela, Chief Operating Officer, Atal Incubation Center, CCMB, Hyderabad
delivered his talk on “Innovation Strategies: Funding for Ideation to Commercialization
Stages”




Participants and Organizers of Global io-India 2019 Road-show at NIPER-G

Workshop on Design Thinking to Business Model Innovation and
Product Development

Two days workshop on “Design Thinking to Business Model Innovation and Product
Development: Practical Insights and Lessons Innovations & Entrepreneurship” was held at
NIPER Guwabhati on 27" and 28" February 2020. This was a program sponsored by BIRAC,
under BRTC Design Workshop series-1, by BRTC KIIT-TBI, Bhubaneswar. The program was
attended by the faculty, students and researchers of NIPER-Guwahati, IIT-Guwahati, NEHU-
Shillong and other nearby institutes, start-ups and innovators from different places in and
around Guwabhati.

Speakers:

R/
°

Y/
°

Y/
°
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Dr. Mrutyunjay Suar, CEO- KIIT TBI, discussed on the Fostering Innovations &
Entrepreneurship in North East.

Sri Satish Kalme, CEO and co Founder, Comofi Medtech Pvt Ltd delivered his talk on
“‘Design for prototyping (Visual appeal, user friendliness, packaging, affordability,
appropriateness, performance, sustainability)”

Dr Namrata Misra, Head - Bioinnovation, KIIT-TBI, presented the BRTC vision &
Funding Opportunities for NER.

Shri Dhananjay Banthia, gave a speech on the topic entitled “Design Thinking:
Towards a coherent Business Plan”

Dr. Ravindra B Ghooi, delivered an important speech on “Design for regulations, safety
(Guidelines and Approvals)”

Dr. Pankaj Upadhyay, Assistant Professor, IIT Guwahati gave a presentation on
“Product Design”

Dr Vinita Jindal, Senior Manager, IP and Technology, BIRAC presented a detail
speech on “BIRAC: Enabling Bioincubation Ecosystem”.

Participants of Day — | Design Workshop
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Participants of Day — | Design Workshop

NIPER-G EVENTS

Outreach Program for Majuli, Assam

On 6th December 2019, first outreach program by Bio-NEST, NIPER-Guwahati Incubation
center conducted at Banshigopal Natya Mandir, Garmur Satra, Majuli in association with Folk
Medicine Healers Association of Assam. In this event, more than ninety traditional healers
from different districts of Assam and Namsai district of Arunachal Pradesh were participated.

NIPER-G team Members with Local Leaders of the Folk Medicine Healers
Association

V|




Outreach Program for Imphal, Manipur

Bio-NEST, NIPER-Guwahati Incubation Center conducted the outreach program at Imphal,
Manipur in collaboration with Green Bio-tech Eco-solution Pvt. Ltd. Along with the support
from All Manipur Women Entrepreneur association, and Agri Business Incubator (ABI) of
Manipur on 15th February 2020. Fifty young dynamic entrepreneurs from various parts of
Manipur participated in the program including more than 30 women budding entrepreneur.
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Participants at the premises of Green Biotech Ecosystem, Imphal

Outreach Program for Shillong, Meghalaya

The third Bio-NEST, NIPER-Guwahati Incubation Center outreach program conducted at
Shillong, Meghalaya in collaboration with North Eastern Hill University (NEHU), Shillong on
24th February, 2020. Chief Guest, Registrar NEHU, Shillong Dr Jay Narayan Nayak and Key
note Speaker Shri Atanu Saha, Director Science and Technology NEC and local coordinator
Dr Sudip Paul, Assistant Professor, Department of Biomedical Engineering, NEHU also
graced the program. About 45 students participated and shown their interest to be incubatee
at NIPER-G




Outreach Program for Itanagar, Arunachal Pradesh

On 2nd March, 2020 Bio-NEST, NIPER-Guwahati Incubation Center conducted outreach
program at CSIR-NEIST, Itanagar. About 73 number of participants from various state govt.
colleges, along with CSIR-NEIST researchers, and students participated in the program. Dr.
Chandan Tamuli, Incharge CSIR-NEIST Itanagar Branch Lab, Shri Aben Dupak, Director,
Arunachal Pradesh Rural Bank-Rural Self Employment Training Institute (APRB-RSETI),
Nirjuli, and Shri Tumme Amo, Senior SP, Capital City Itanagar also graced the program and
motivated the participants.

Participants with the organizers at CSIR-NEIST Branch Lab, Itanagar

Outreach Program for Agartala, Tripura

On 13th March, 2020 Bio-NEST, NIPER-Guwahati Incubation Center conducted outreach
program at Tripura University, Agartala and about 125 participants registered for the program
including the post graduate students, researchers. Faculty members from different department
of the University. Professor R.K. Nath, Dean (I/C), Faculties of Sciences, Tripura University,
Dr. Sabyasachi Dasgupta, Head of Department of Forestry and Biodiversity, Tripura University
and Dr. Bimal Debnath were present and show there keen interest for the collaboration and
development of entrepreneurship ecosystem development.

Participants with the organizers at Tripura University Agartala




One-day Workshop on “Good Pharmacy Practice (GPP) Training for

Community/Retail Pharmacists”.

National Institute of Pharmaceutical Education and Research (NIPER), Guwahati conducted
One-day Workshop on “Good Pharmacy Practice (GPP) Training for Community/Retail
Pharmacists” at Sri Sankaradeva Nethralaya, BeltolaTiniali, Guwahati, Assam on 28"
September 2019.

Lighting of Lamp by experts and Speech by Chief Guest, Dr R. K Talukdar,
speakers at one-day workshop on GPP Principal, GMCH, Guwahati

training for community/retail pharmacists

Interactive session between experts Group photoat one-day workshop on GPP

andcommunity/retail pharmacists training for community/retail pharmacists

ANNUAL REPORT 2019-20




Swachhata Pakhwada (SP) activities conducted from 2" September
to 13" September, 2019.
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The activity of Swachhata Pakhwada (SP) The activity of Swachhata Pakhwada (SP)
covers cleaning of lecture hall. starts with road show (mass rally)

programme by the students of NIPER-G.

The road map for the rally is from NIPER-

G, Mirza campus to Mirza town square.

VIGILANCE AWARENESS WEEK was observed in the NIPER-G
during 28" October to 2" November 2019.

All the faculty members and non-teaching staffs have participated in the pledge taking
ceremony organized at 11.30 am in the lecture hall-1 (2nd floor), NIPER-G.




Skill Development Program for ST Students from Northeast Region
of India supported by Centre of Excellence, Ministry of Tribal Affairs,
Govt. of India held on 26'™ to 28" August 2019 at NIPER-Guwahati.

Inauguration of the Skill Development Hands-on training to ST students from
programme at NIPER-G Northeast Region of India

Demonstration of instrument to ST Hands-on training and demonstration to
students from Northeast Region of India ST students from Northeast Region of
at NIPER-G India at NIPER-G
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One Day Workshop on “Fostering Research Culture in North-East
Region of India under Science and Engineering Research Board
(SERB)-Scientific Social Responsibility Policy at NIPER-Guwahati”
held on 2nd August, 2019.

Welcome address by Dr USN Murty, Distribution of appreciation certificates
Director, NIPER-G by Dr USN Murty, Director, NIPER-G

1) | hl‘u..j,
7
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Hands-on training and instrument Group photo at One Day Workshop on
demonstration to participants from North- Fostering Research Culture in North-East
East Region of India Region of India




NIPER Guwahati has celebrated International Yoga Day on 215 June
20109.

Welcome address by Mr. UC Das, Registrar, Employee of NIPER-G exercising Yoga
NIPER-G during

International Yoga Day

Performing yoga during International Participants during International
Yoga Day at NIPER-G Yoga Day at NIPER-G
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NIPER Guwahati has conducted a workshop on Government e
Marketplace (GeM) in association with Mr. Niraj Nikunj, Business

Facilitator (GeM), Northeast Region.

Talk by Mr. Niraj Nikunj, Business Participants at workshop on Government e
Facilitator (GeM), Northeast Region on Marketplace (GeM)
GeM

Welcoming Mr. Niraj Nikunj, Felicitation of Mr. Niraj Nikunj,
Business Facilitator (GeM), Northeast Business Facilitator (GeM), Northeast
Region by Dr USN Murty, Director, Region by Dr USN Murty, Director,
NIPER-G NIPER-G




National Workshop on Regulatory Compliance for Accelerating

Innovations organized by NIPER-Guwabhati held on 13" June, 2019.

Experts at National Workshop on Group photo during National Workshop on
Regulatory Compliance for Accelerating Regulatory Compliance for Accelerating
Innovations Innovations at NIPER-G

Innovators at National Workshop on

Felicitation of Dr Alka Sharma, DBT by Dr
USN Murty, Director, NIPER-G

Regulatory Compliance for Accelerating

Innovations

ANNUAL REPORT 2019-20
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NIPER-G along with USP India organized a one day USP User forum
on 29""May 2019 at NIPER, Guwahati, Assam

The USP User Forums are beneficial for the personnel working in Quality Control, Quality
Assurance, Regulatory Affairs, Compliance Officers and anyone who uses USP Products and
Services. The USP User Forum offers a free, one-day discussion on the latest USP Initiatives
and how to use USP resources to your advantage. NIPER G along with USP India organized
a one-day USP User forum on 29" May 2019 at NIPER, Guwahati, Assam.

Welcome address by Dr USN Murty, Group photo during USP User Forum at
Director, NIPER-G NIPER-G

Interaction of the participants with the

Talk by the Expert from USP at NIPER-G
Expert from USP at NIPER-G
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National Workshop Series on Good Laboratory Practice (GLP) Sensitization for g
faculty and Scientist" held at NIPER Guwahati on 20" May, 2019. I‘:
NATIONAL WORKSHOP SERIES ON GOOD LABORATORY PRACTICE 6LP g
SENSITIZA '\omwc;: & SCIENTISTS OF PUBLIC FUNDED INSTITUTIONS o
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Expert panel comprised of Dr YK Gupta, Faculties and Scientists from various
Advisor, THSTI and Dr USN Murty, institutes at National Workshop Series
Director, NIPER-G at “National Workshop on Good Laboratory Practice (GLP)
Series on GLP Sensitization at NIPER-G

Group photo at “National Workshop Group photo at “National Workshop
Series on Good Laboratory Practice (GLP) Series on Good Laboratory Practice
Sensitization for faculty and Scientist" (GLP) Sensitization




Four days workshop on Advanced Analytical Techniques in Pharma
jointly organised by NIPER-Guwahati and CSIR-NEIST at Jorhat from
4" May 2019 to 7*" May, 20109.

Analytical techniques are considered as the backbone of industrial and commercial houses to
ensure consistent product quality from batch to batch. Various analytical techniques including
HPLC, HPTLC, GC-MS, HR-MS, NMR, Fluorescence Spectrometer, AAS, ICP-MS, SEM,
TEM, XPS, Capillary electrophoresis etc. are being used now-a-days for qualitative and
guantitative estimation of pharmaceuticals. The aim of this workshop was to provide hands-
on experience on instruments with theoretical lectures. A total of 70 participants were enrolled
for this workshop.
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Panel discussion during Four days Group photo of the panel at Four days
workshop on Advanced Analytical workshop on Advanced Analytical
Techniques in Pharma Techniques in Pharma

Group photo of the participants from NIPER- Group photo of the participants at Four
G at Four days workshop on Advanced days workshop on Advanced Analytical

Analytical Techniques in Pharma Techniques in Pharma

.\




CAMPUS PLACEMENTS SO FAR (2019-20)

APCER Life Sciences India Ltd

1. Tanusree Roy

2. Antra Chaudhary

3. Amoolya Sree

4. Anupama Sikder

5. Ganesh Lahane

6. Kamlesh Choudhary

o
iy
o2
-—
o)
N
-
14
O
o
w
14
-
<
-
<
<
<

Novartis India

1. Angeera Yadav

2. Hitesh Sonaram Sant
3. Muassir Mushtaq

4. Ipsita

5. Sunepjungla

6. Bharath Kiran




GLIMPSE OF CAMPUS PLACEMENTS

National Institute of Pharmacet ducation and Research
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We have a vital purpose, Suppor ted

by a strong culture and clear values




PROGRESS OF PERMANENT CAMPUS CONSTRUCTION

Name of the Project

Construction of National Institute of
Pharmaceutical Education and Research
(NIPER) Campus at Guwahati, Assam

Project Value

159.69 Crore (Phase 1)

Project Management Consultants

M/s. Engineering Projects (India) Limited,
New Delhi

(A Govt. of India Enterprise)

Architects

M/s. Prasad Associates, Hyderabad

Contractors

M/s. NCC Limited, Hyderabad

Project Duration

24 Months from the Date of Issue of LOI

Actual Date of Start of Work

20.07.2015

Overall Physical Progress in %

73.09% as on 31.03.2020

Overall Financial Progress
(till March 2020)

112.29 Crores
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PROGRESS OF PERMANENT CAMPUS CONSTRUCTION

Physical Total Areato
S.No | Name of Building Progress Constructed
(%) (SQM)
1 Academic Block H : PROV: G+3 Storied 98.85% 9684.00
2 Academic Block B : PROV: G+3 Storied 94.40% 3120.00
3 Academic Block C : PROV: G+3 Storied 95.40% 3120.00
4 Girls Hostel : PROV: G+3 Storied 100.00% 2370.28
5 Dining Block (Girls Hostel) : PROV: G Storied 100.00% 484.74
6 Boys Hostel : PROV: G+3 Storied 16.30% 2370.28
7 Dining Block (Boys Hostel): PROV: G Storied 91.00% 484.74
8 Type 1l Qtr : PROV : G+4 Storied 99.20% 1165.64
9 Type IV Qtr : PROV : G+3 Storied 90.20% 1196.25
10 Recreation Facilities: PROV : G+1 Storied 29.80% 1316.48
11 Director Bungalow : PROV : G+1 Storied 2.00% 214.00
12 Type Il Qtr : PROV : G+3 Storied 5.00% 1882.00
13 Animal House : PROV : G+1 Storied 8.00% 2647.42
14 Allied Development Works (Road, Drain, 84.40% ]
Water Supply etc.,)
15 Academic Connecting Corridor 64.00% -




GLIMPSES OF PERMANENT CAMPUS
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Residential Quarters
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Hostels

Panoramic view of campus




ACCOUNTS STATEMENT FOR FINANCIAL YEAR 2019-20

Report on Annual Accounts for the F.Y. 2019-20

Total allocation of Grant by the Government for the F.Y. 2019-20

Year Allocation BE Allocation RE Total Release
2019-20 (Rs. In Crores) (Rs. In Crores) (Rs. In Crores)
Revenue 8.90 10.90 10.90
Capital 28.00 33.00 33.00

Total 36.90 43.90 43.90

Abstract Summary of Receipts & Payments for the F.Y. 2019-20

Particulars

Amount (In Rs)

Grants Received

Revenue

109,000,000.00

Capital

330,000,000.00

Other Income/ Receipts

(Tuition Fees)

10,748,560.00

Total (A)

449,748,560.00

Expenditure

Revenue Expenditure

88,913,649.00

Capital Expenditure

58,268,399.00

Capital Advances

(Campus Construction)

237,373,380.00

Total (B)

384,555,428.00

o
iy
o2
-—
o)
N
-
14
O
o
w
14
-
<
-
<
<
<




IMPACT AND HIGHLIGHTS of 2019-2020

The establishment of NIPER-Guwahati has given a strong boost to the promotion of
Pharmaceutical Education & Research in the North East India. Research efforts of NIPER
have revived the pharmacological studies on medicinal value of local herbs of North East
Region against various diseases. An Induction of three new centers namely National Centre
for Pharmacoengineering, BioNEST Incubation Center, Centre of Excellence Tribal Health
Care which reflects the growing reputation and the stature of NIPER among the students and
the Industrial counterparts. The current academic session started from temporary campus at
NITS Mirza, with sufficient space to support the Research and Teaching activities. All five
departments are taking progressive strides and moving towards accomplishment of Institute’s
short and long term targets. The Institute has entered into several MoUs with leading Research
institutes, Hospitals and Pharmaceutical Industries to give students and faculty the best of the
academic and research supports to eventually come up with technologies and products for
the benefit of the society.

The cumulative efforts of NIPER Guwahati family helps to secure Top 11th RANK In Pharmacy
by NIRF Ranking 2020.

Highlights of 2019-2020

Inauguration of New Campus

Workshop on Advanced Analytical Techniques in Pharma

Workshop on “Good Pharmacy Practice (GPP) Training for Community/Retail Pharmacists

Design workshop on Catalyzing and Translating Innovations to Market
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National Institute of Pharmaceutical Education and Research Guwahati (NIPERG)
Sila Katamur (Halugurisuk), P0.: Changsari, Dist: Kamrup, Assam, Pin: 781101, Assam, India
NIPER GUWAHATI Email : registrar@niperguwahati.ac.in
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