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taL\i0 day : )eur'\ol , ,. , Jl
by and betu.een

Cochin University of Science aud 'Iechnology (CUSAT) establisirsd by CUSAI Act
1986 is a leading science and technolog.v Universit"- in India-',,r'hich has three carepuses:
nvo in Cochin and one in Kuttanad, Alappuzha, and provides university level education
in the ireld of Engineeri"E, Environrrental Studies, Humanities, Larv, Marine Sciences,
Medica! Sciences & Technology, Science, Social Sciences and Technology (hereinafter
called "CUSAI'" which expression shall where the context so ad.mits rnclude its
suc.cessols and pcrrnittrri assignccs) parry- of the one part. represented by its Registrar.
Dr.K.Ajitha.

Pushpagiri Research Centcr(PRC) represcrted rn this MoU by, Pushpagiri Groups of
Instirutions as the ar:thcrizsd signatory hereinafter refened a-q the PRC as the second
party (hereinafter referred to as PRC", which cxpression, unless it be repugnant to the
contcxr shaii mean ani inciude its successors and assigns) of tlie other part,represe:teJ :y'
its Drector,Rev,I)r.Mathew Mazhavancheri.

Pushpagiri Rcscarch Cenre, was estaoiished in the 1'ear 2C09 and it is a ieccgnrzec

ccntrc for Ph. I) urder the Kerala l;niversi!" of Health Scien;es (KllHS). The cenire rs

a DSIR (Department of Scientific and Industrial Research) recognized Scientiiic and

Industnal Research Organizatron (SiRO). Situated ur the campus of Pushpagiri Insurure

c,f Nledicai Scierre s and Research Ceriuc, PRC lcatures operr.plan, rnultifunctiorrai

research laboratories. Focusilg on advanced quantitative approaches to speciiic

biotechnolory challenges at the interface of medicine and biolory, the PRC offers a
uniqtre piuralistic iurd opcn rcscarch culture that is supposed by worid-class

infrastructtirc.

Pushpagiri Institute Of lvledical Sciences ha," a multi disciplinary .ISO 9001 :2000

certified, super specialty hosprtal, rs working, with the tbllowing Departments: General

Medicine, Ca;dioi,'rgy, Psyciria'.ri', Dcmratol'rgy, TB & Chest, Gastrcelterology, l\Ieuro

Medicine, Pediatric Surgcrl', General Surgcry. Orthopcdics. Physical Medicine. ENT.

Ophthaimology, Pediatric Medicine. UrolopJ, Nephrology, Neuro Swgery, Plastic

Surgery, Muiti speciaity Dentai Citnic, Obstetrics & Gy;iec<-tiog,v, Radio diagnosis,

Aresthesiolog,v. E::re:gency & frauma carc. Lriabet-ology& Eridocrilo[ogy,

Pushpagiri College of Deotal Sciences started r:r the year 2006 with ao annual iotake of
50 students in BDS course md also offers PG courses for the De,partment of Oral md
MaxiUo{ilcial Surgory, Periodt nlios, Frosthodontics, Orthodontics and Endoiiontics



WIIERLAS 'CUSAT" has been covering all the major engilcering, scicncc and
hurnarrities disciplines. offei'ing BTech. lv1Sc. MA. N1BA. LLR. t.l M. MCA. L{Tech
MFSc. M.Phil and PhD programmes. CUSAT Kochi has world-class infrastructure for
carrylng out advanced research and has been equipped *'ith a varicg of state-of-tlre-irrt
scientific and engineering instrum.nts. The major thrust of the Departnoent crf
Biotechnolory includes neurobiology-. plant biotechnology, nanobiotechnology.
computational biologl', cancer biology. inlectious diseases and protec,mics.

AND WHEREAS, both parlies have come forward to work together in the area ot
corrrmcn inierest. Now thereibrc the parties have decided to siqn this Motl to deiine the
scope. rcles and responsibilities to implement fhe project.

l. oBJ[,c'l'rvE oI.' l-Ht], I!l()ti

In order to promote scientific and cultural co-operation t'eween Pushpaeiri
Research Center (PRC) and Cochin Universiry of Science and Technology
(CUS,,\T) Koch i, ihc t-oliorving general foruns r:f cooneration wili be pursrrtrti:

Fostering coilaborative research opportunities througii acaciernic visirs,
meetings. lecture s, workshops e1c.

Joint research activities, collaborative research projects and publications in
areas mutually agreed upon.
Exchange oi scicntific niatcrials and informatiol of cornmcn inierest
including data, study reports, books, publications, course information etc.

Joint training prograrns ior project statf/PhD students pertair:ing to specif;c
projccts undertakea in collaboration.

2. .IOINTRT,SPONSIBII.ITIES

To ensure that cor-rperarion as stated under this MoU are acoornplislred *,!tlin
stipulated time.

F.ach Institute shall designate a coordinator to develop snd irnplerneiit speciti;
activities and programs.



IITSPONSIRII.ITIIIS OT CI ]SA'I'

l.lRs r I'LAR

Work [:- [-leveloprnent of inherently radiopaque sol - g,el biogl:rss formulations aud

mcmhrancs with s pcrior sngiogonesis potenti$l fnr pcriodontal hone rcgcneration

Dcsign and slrthesis and optimization of irlherertly radiopaquc so1 - gel bi,--glass

farmulations and membranes with superior i',ngiogenesis potential

Physico-chemical characterizalions c,f thr as - synthesized samples such as:

o Phase ouriw and crvstallinitv evaluation by X-Ray difftaction anaiy-"is

o F'unctional group evaluation by FT-IR spcctral analysis

o Thermal stability studies by Thermogavimetric analysis

o ICP analysis for finding thc clcmental composition.

o Porosity and surface area evaluation by BET analysis

o Ultrastructural anaiysis by Transrnrssion electron N{icroscopy

o Quantitatrve Radiopacity evaluation by rucro C'l Anaiysrs

flio-h:nctronal evaiuation of rariiopaque biogiass torrnuiatrons

o DcLerninali,rrr <-ri iun rjissuiutiorr tr sirruiaicd botiy fl r-rid by iCP arraiysis

o ir, titro lJ i..r-r,i;ier aliz..tirrn assa'y oi iadiopaquu brogiass ismiuiatiuns in

:,lii-,ulat;d boSl iir;d a;d iji a.iuation oi' apati'lc tormarion a...iij:,

iL'\.f_-'lr^\/ i ; . - . . . , . . , , , : - , . . , , , . : , , , ,J t,, I L' e.'.-,L * :--rrLr r.(r r r,r.!J"1,,u:Ej.

c- i' ribl ir:iriiiin ,;1' eler'trtrs:j.un t-,iiFl rnenibrani5 .-rl illL-iisrd;:ie pi:lyn-re: l *,rth

','ary;JrE ra<lrcra1u: i,ri ge! rioglass co4Irnt.

ecii culr.rre and maintcrrarrcc (lVG ir3 ceil Iir.cs)



Biological evaluations - In vitro

o Cytocompatibiiit-v and cell proliferation evaluation by MTT assay

o Evaluation of nanoparticle uptake by the MG-63 cells

o Aikaline Phosphatase (AIP) assay: Assessment of osteogenic

differentiaition by measuring a time course of AIP activity of MG-63 cells

grown on radiopaque bioglass formulations.

o Alizarin red staining study to visualize and quantitative estimation minerai

(calcium) deposits.

Work ll: l)cvelopment of biorrrimetic bone-gral'ts fronr collagenr ch itosan

based formulations,'scallolds firr orthopedic applications

Lvaluatron oi degrt:r: cipuriti c'f coliagen:llembrrnes crl.rtarr,:rl ficr.r T'R(l

Physicochr--r:ri:ai ch;rr"acteriz r t ior:.; of a-r-tlf,tar ned c 1'113t3;i ;ii il a:r.t 11

r r r e ni [r rar r es,'i tr rrn u I atiorr,'s cait-o 1d s.

Dr:nriT irnd Pnrosiry u.f -he forrtuialior:s,/sc,affr',itis b-r Water ,) ispi:cer ri.::r 1. n,"th,:'tl

a,ld liqui d intrus iun por.s iurt:tr\' sr.i.?l\r s is.

Jn vitro bit dc;,,i64u11nr, study of the as ';vnthesized firrnrrlat'ions/scrlfclCs in t-,.'o

bioloeical!1' relalcd mcCia: Dhosphar.e bLrffered sohrtion (PRS) and -simr,ilaled hori-v

fluid (SBF).

f)evelopment of biomirnetic bone grafts bv biomirnetic modulation of

r:ollageruchitosan scaffolds with intdnsic bone reseneration potential

In vino Bio mineralization assay of the newly Cer.eloped biornimetic bone-grats

in simulated body fluid and evaiuation of apatite forrnation potential by'

SEN,I/EDAX/ Elemental rnapping.



SFCONB YF lR

W-{rrk I

Isolation of bone marow mesenchymal stem cells fronr Sprague dawley rats, cell

culture and maintenance.

Alkaline Phosphatase (ALP) a-ssay: Assessment of osteogenic differcntiaition by

rneasuring a time course of Al,P activify of bone rnarrow cells grown on

radropaque brogiass formuiatrons.

Dciermi.:acio;r of tlie ability of radropaque bioglass forn:uiatious to stur^ulaie the

secreticn ,-'f angiogenic grov'th factors fionr borr: rrlatrcw nieserichyr:,ai siem

cclis and subsequerrt a::giogenesis try tlie rorasurem*nt cf vascular endotheiial

g.rou-rh fact,rr iVE Gt.t )icretir-rn.

Work III : IJcrelopmenl of Antihacterial r*ound healing palchcs

IsoiatiLrr! arrd p,:riiicalic'rr oi nat:ral antihirrteri;ri ag:nrs fr,rrl piani s,:urres fc'r

u lrh rvound heaiing po:cniiai

Evaluatior of transforrnation cf collagen besed formulaticn:/scaffolds as

orthopedic agents

Bioloical evaluations

o Isolation of bone marow cells mesenchymal cells from Spraeue dawley

rats, culture and maintenance.



i: [tz ';iirc bicrlo-qical evaluations u:ing l-rcinc nlaro!\, l]resa;rchi n,al stenr c.ll:;

ioL'h as Alkalirir phosphatase assa). Alizarin rcd staininp.. Vcn koisn

staining etc.

Wnrk III

Antibacterial susceptibility testing by various assays using different bacterial strains

such as E. Coli, S. aureus, S. aeroginosa etc.

o Minimal inhibitory concentration (MC) test to fmd out the minimal

concentration of an antimicrobial agent required to inhibit the growth of a

given bacterial strain.

o Agar disc diffusion assay to fmd out the diameter of zone of inhibition.

o Time kili test to reveal the tirne-dependent or concentratiolt-dependenl

antiuicrobial eflbct.

o Antimicrobial gradient method (E test) to furd out thc minirnai inhit,.iiory

conce:rtration.

In vitt'o biologicai evaluations of the extracted antibacte(ial agents from naf;rai

piant sources.

o Cy.tocornpatibility evaluation by MTT assay

o Nanoparticle uptake str:dy etc.

ln vi*o Wo,tnd hea!ing assa,vs



Work I

TFIIRI) YE AR

Assisting clinical trials/ Product development activities of inherently radiopaque

sol - gel bioglass formulations/membranes with superior angiogenesis ootential

Work ll

lt ork III

Assis'iing clinicai trial?liase IIl of Product development activities of antibacreriai

wound healing oatches from aatural plant sources.

RESI'{)N SIIJIT,I'TIES OI.' PR(-

}.IRST \T"AR

\York JI

In vttro cell culrure studies

o Cell culture and maintcnance

c Biological evaluations - cytocompatibilrty evaluation by MTT assay, BrdU

assay, cell adhesion evaluation etc.

Assisting chnicai triai.i?hase III of Prociuct development actrvities of collagel

based fcrrrulationsl scaftolds f<rr crthopeciic apphcaiiorrs.



SECO\D YE.\R

Work I

Animal experiments according to standard implantation procedues of animal

ethics committee - Creation of defects of 2sun x 6mm diameter on the iemur of

the Wi star rats tbilowed by implantation of both test as weil as control samples

into the defect site and subsequent physical observation of the aninrais durLrg rhe

particular time penod of impleurtation by micro CT evaluatiol.

Biochemieai anaiysis for the evaluation of serum and blood parameters.

Molecular evaluations - Identification of biomarkers and gene expression studies

Periodical sacrifice of the animals and retrieval of the implants

Bir.lfunctionnl eval-rations -
(a) Ilistopathological cval',ration by H&E staining

(b.l New bone bone ftrnnation V-P staining

(c) Mason kichrome staining assay

(b) Immunohistochemisqv analysis.

Work II

. Purification of collagen membranes

. In vitro analysis of t}te collagen membranes

. in virro biof,mctionai analysis of'bioniimeiically rrrodulated coliagcrr mcnrbrar,es

Arimal experinients according to standard implantation procedures of anirnal

ethics cornmittee - Creation of defects of 2mm x 6rnm diarneter L'n the fernur of



tile \:'r: star rats lollor'.'cd h',' imoianr-;rtiol ,.:,f "L,-rth l:s: ai rl,eil as conEol sampk:-r

hto the C:fect site ;::rrl :Lrbsequenl phyi;ical oi-''sen,ai jol of :he ar-rir:tai-. iiuri:ig thc

parti!'ular tirl.? pericrd of implantaiior Lr-v rriur.r,' C i evaiuatiorr.

liiot h*nucal ilnillysi,c tbr the lvalualic'n of scrunt and blood paraireia;s.

-Nlolecular evaiuatiorrs -. Identiiication of biomari<ers and gene expression studies

Periodical sacrifice of the animals and retrievai of the implants

Biofunctional evaluations -.

(a) Histcparlralogiral evaluaticir bv II&.i s t.rirr;ng

(i-r,r Nrrv bone t,,-rttt f'cr:l:r jo:.1 \,; P:tai":ring

(c) Masol trichrome stailing assay

(b) Immunohistochemistry analysis.

Work Ilt

Animal studies according to starrdard excision wound model procedures of animal

cthics ccmmittee - Using lootLed forceps and pointed scissors circular excision

r.ror-rnC oi 300 - 400 mm2 and 2 mm rlcpth wiil be madg by. cuning outer layer oi

skin frorn the shaven area. ln the control group, the wound would be lefr operl

whereas. ttre developed l+'or:nd tieaing pat,.jhes'xill be applied topi-raily on excised

xound. Pcrcer:r,age reiuction ii -wrrrrnd area'*'ith respeat tc, initia.l wound area u:iil

br calc.ulateC during several timr periods.

Evaluat'i...'n of biccheriucai paramei3rs such as hydroxoprolirre, cc,llagerr and

hcxcsaruine etc.

l Iis topathoiogicai evaluat.ion by hacrn:rioxyiin ard eosrn stauiing.



Work.l

lYqlk II

HIITD YEAR

Ciinicai evaluatiou of rnherently rldiopaque sol
lbnmdaticrs/rnembranes rvith superior angiogenesi-. potential.

Clinical evaluation of biomimetic bone-grafts from chitosan and ctllagen traserl
formrrialions/ scatToiCs lor <lrthopedic applicarions.

Work III

Clinical evaluatiorr of antibacterial patches for wound healing applications

3. f IiTANCIAI_.,\SPU(r tS

Research studentlProject staff exchange: Llaless otherw;se agreed upon in
writing for some particular case, travelling expenses will ire bnrne by the visitor's
'-r rurr irstihrtc/un iversitv as per their ruies.

Faculty exchange: Unless otherq,ise agreed upon in r'"riring for sone pa-4icuiar

ca-se, expenses like traveling. stay. food etc. will be borne by the visitor'-s own
institute/university as per their rules.

.I. T-'ONI]IDE]{TI,\I.tTl' A\D NON.DISCLOSI-]RT

Anv software/hardware material, product specifications, dcsigns, iinanoiai.
t*c.hnicai information^ docurnents etc. shali be deerned to be irr pri'r;:te drirnai;-r arid
it shall not be made public or shared with any other party \4,ithout the prior writtcn
conscnt of the parry whiclr o*ns it.



5. INTEI,LECTTJAI,PROI'ER'I'YRIGHTSSHARING

5.1 Pre existh._q IP shaii bs cv,reri'n',, re,rpective ormer.

5.?- All existi,rg. IP of PRC shall be ou,ncd h;- PRC and exi:tlirq IP trlCUSA'I
shail be owned by CUSAT.

5.3 For new lP generation, a separate agreement shall be initiated with mutual
conscnt by both the parties. ior each pro.ieci'Jrrograrn.

5.4 The pr.-,ie cts proposed in tliis MoU rviil t;c leadirL.rr to cliricallr' signiircant
products for orthopeadic, perioContal and wound healing applications. Both
CUSA I and PRC orS,arrizatioirs wili be equally benefited tr ter:ns of
technclogy transfgr b;' the N'lcli througb thc successful conCuct of the
proj ects and present opportunities for the development and growi} of
biomedicai irrdustries in Lrdia

6" FNTIRE l\l0ll A\D Al\tN{END}II::l'tS

6.i This MOU represerrts the entire understanding between CUSAi and PRC and
super.ieCe any and all uriielstaudilg ei'.her orai or wrifren !-lirhcno witi:
respect to the subiect matter of the MOU.

6.2 No amendments or modification of the MOU shall be valid unless same is
made in r,'r'iting ald signet! by the pacies. 'Ihe moriiftoatio:rsi c,hanges shall
become part of the MOIJ from the date on which they are made / executed.
unless otherwise agreed to.

6.3 i'he terns ol'coopcraiion uridcr this ir4oU siraii be mutually tiiscussed ard
agreed upon in *riting hy b.trth parties prior io thc initiat;Lrn oi',hat activiry-.

Details of the implementation of any particular/further collaboration
agreerrrerr, shail bs negotiated beiween thc lrvo Ilstiturions as and vrien a

specific case arises. Such appeernent will be legitimized b-v the completion
oi a specitic Memorandum of agreement.

7. FORCE MAJEIJRI

Neither thc pan-l'shall he responsi!':le or iiab;e f,-rr any faii,-rie to perfL-'ru ar,v li the
terms and conditions of the prcsent aggeement. due to unioreseen circumstances or
causes beyond the reasorrable corriioi of either parry, includinB but rot iimiteo to
acts of GoC, 'rar. r:ot. ci-ir'1,.'argoes, acis ol civi! of rr-rili1ary actions. firts. llccis"
accidents, terrorist activities, strike, quarantinc, civil eofirmotion, action of
p,oyerniricnt il ils scvereig:r capac:t1 or sho:'.agc cf fta.n:porta;loii, laciiities, fuel,



snergi, labour or rnatcrials. In the event of any such ciela;'s. delivery datc !-rr :
period equal of the lime of sr-rch delay may be decided on mutlral understandahle
basis. ll tbrce majeure continues beyond six months the panies will then decrde
the futufc course of action.

8. F,FF}-CTI\'F I)AI'H ANI) DI'IRATION OT- TIIF, IIIOI

8-i. This lvlOU shali be etl'ective tiom the date of signiag and reroarrr vaiid l,-'r a
period of j years.

8.2. The validity of the MOU may be extended by an agreement b *,riting and
sigried by both the partics.

9. ARtsI RA'TION

9.1. In the event of any disputc or diflercncc befween the pafies heretn. st:ch

disputes or differences shall be resolved amicably by mutual consultation.
if such dispute or difference is not resol.,'ed lhen sucll differsr:ce shall be
re{'erred to an Arbitrator as the proceedings shali be as per tbe Arhitration
and Conciliation (Amendment) Act,2015. The decision of the Ar'oitrarors
strall be iinal and 'ui-ndilg upon parties io the dispure. lho arhrtritinri
proceeding shall be held at Kochi. This MoU shall be sovemed and
interpreted il accorciance with the Indial Laws.



In witness whereof. the parties [rretrr har,e signed this l\{Oti on the da1'. month and
vear mentioned herein before.

Par(ies:

For and on behali ot
Cochin I,nivcrsit!' of Scien(c
And I'echnology (CUSAT)

Name: Dr. K. Ajitha

I)esignation: REGIS I'RAR

Witnesses (Name & address)

For and on behalf oi
Pushpagiri Rr.rse arcb Ct:nire

liame: Rev. Dr. Mathew Mazhavancheril

Dcsignation : I)IREL-TOR

Witrress Name and Address)

Namet D ogesh l)alv i\:r;l:t':l\'Ir- inod Kumar l'
Designation: Director I ILA.A

Witncsses tNanrc & udd rcss)

Name: Ilr. Seilaja G. S.

Designation : Associate Professor
PS &R'I'
Cochin [,Iniversig' of Science and
'I'echnology (CUSAT)

Designation: Scientist & Research
Coordinator

\Yiturss(liame and Add ress)

\arne: ftr. Nebu Georgc Thomas
Dcsignation: Professor in Periodontics Department
& Scicntist
Pushpagiri Resea rch Centre
Thiruvalla
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