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ABSTRACT

Nanoparticle based formulations of drug delivery systems have shown their potential in
improving the efficacy of existing drugs. Delivery of therapeutic agents to cells can be highly
inefficient because of problems like rapid degradation, need for repeated injections, low
bioavailability and poor transport of drugs through biological barrier. In order to achieve
efficient drug delivery, delivery of therapeutic molecules via various nanocarrier systems such
as biodegradable polymeric nanoparticles, liposomes, nanocapsules, nanospheres have been
extensively investigated. Nanoparticles have also been used in combating antibiotic resistance
which has necessitated search for new antibacterials. Silver nanoparticles, a known
antimicrobial agent are toxic to human cells at higher concentrations. Since combination of
antibiotic and silver nanoparticles have shown encouraging results, we have used bioactive
compound curcumin to prepare silver nanoparticles.Curcumin has been reported to exhibit anti-
proliferative, antiangiogenic, anti-inflammatory, and anti-oxidative properties through down-
regulating transcription factors, production of ROS, damage to DNA. Nonetheless, curcumin
remains insoluble in aqueous solution and has issues related to its stability over a period of
time. Silver nanoparticles (Cur-Ag nanoensembles) of size 25-35 nm, produced by green
synthesis using curcumin, were effective against both Gram positive and Gram negative
bacteria and less toxic to human keratinocytes. These nanoensembles had very low total silver
content and high stability. The antibacterial activity of Cur-Ag nanoensembles, as studied by
minimum inhibitory concentration, time kill kinetics and post agent effect, was better than
silver nanoparticles (AgNPs, size =35 nm). The inhibitory effect of Cur-Ag nanoensemble on
biofilm formation was also better than AgNPs as supported by live dead imaging and scanning
electron microscopy. Cur-Ag nanoensembles gave bacterial inhibition at very low silver
concentration (0.01 mg of silver/g of nanoparticle weight). These nanoensembles were

cytotoxic to skin keratinocytes (HaCaT) at a concentration much higher than the bacterial MIC.



In addition to selective toxicity of these Cur-Ag ensembles to bacterial cells over mammalian
cells, subdued inflammatory response to mammalian cell line was observed suggesting their
potential application as wound dressing agent. Curcumin was also employed to prepare anti-
cancer nanoparticles using anti-inflammatory enzyme Serratiopeptidase by desolvation
method. Here serratiopeptidase acted as a carrier as well as bioactive molecule in the
nanoformulations. In this work, for the first time anti-inflammatory molecule, Curcumin has
been combined with another anti-inflammatory molecule, Serratiopeptidase in nanoparticulate
form. Serratiopeptidase not only provided stability to curcumin but also increase its
effectiveness against cancer cells. These nanoparticles had anti-cancer activity in MCF and
HeLa cell lines as shown by cytotoxicity assay, DAPI nuclear staining, ROS production and
DNA damage. The immunomodulatory tests showed that Cur-SPD nanoparticles reduce level
of IL6 but increase TNFa level in THP1 cell lines. This is due to structural similarity of
serratiopeptidase to MMPs, matrix metalloproteases, which have been found to induce TNFa
production and play tumour suppressive role in certain cancers. Cur-SPD nanoparticles may
have potential application as anti-cancer agent. Thus results in present investigation provide an
insight towards properties and drug delivery potential of nanoparticles consisting of novel

combination of bioactive molecules.
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AR

39 IUN & garsdl & fa fsefadt Ren & Aiiéaa snumid antt § Hieiar shufeal ot
THIGHTRAT H YR ST 30 &1 &1 feemn & | SiRe1si & fore Rifeaiia woidh 3t feafiad
TS} B GOTE §- Aol A RTAE, TRRIT SHaRM B HTa=IdHdl, HH SIa-SUTdl 3R Sadh STl
& AIHH IV Ta1el P TG URas | garsll & gHEaRIe faavo fafte HHierier Ren o
RifsdSsa difemRe SHuféea, dRud, oWy, I ic $1 ITRT g9 dH W
tlarifes ufeRly ¥ Fuen & fosar mar g 1[idl A-id ol (AgNPs), T& J1d INTURIER Toic, A4
HIfRETSR & fore fawred §1 Tarifed ok o AU & TalloH = ITgorHa URkumy fam
¥, SOl g9 TNfded At AU F TR FA & AT Curcumin BT ST a1 B |
Curcumin &1 DNA &1 I, ROS &1 MG, TRITHRM HRPI DI HH B, antiproliferative,
antiangiogenic, anti-inflammatory, 3fR anti-oxidative T[0T U&f¥fd & & forw gfad forar mar Bl
FEXETd, Curcumin STeid FHIYM H SrYARNS YgdT § 3R 3@ Al & GRM 39! RRAT
Tefd gEm §1 25-35 nm 3MPR & Red’ AUIféHd (Cur-Ag nanoensembles), , I Tiifed
3R 9™ TAfea Sha] aFf & faas gyt 3 | g8 dRRaT & Raaw e SR AFa
PRICANITECH ¥ & RIas &1 favd ¥ | 39 A Reacd & 9gd &8 $d dial 3R 3o fRRar ot |
Cur-Ag nanoensembles @1 SATURI Tfafafd, =raw FARIUTES Fdhaur (MIC), time kil kinetics 3R
URe Uole UHTd, & ATead § e faedm T g 3R ORI 71 Bt Cur-Ag nanoensembles, TTd!

EEIEA| (AgNPs, 3ThR =35 nm) JEERY | Cur-Ag nanoensembles P FRIUTHS THTG Irifthed
¥ fmfor IR AgNps & 4t S8R UT, T8 live-dead SR 3R BT 3age 9 HTSH R 0} gRT IHfda

gl Cur-Ag nanoensembles SFINTd MIC B KL o dgd YD Hhgul IR @l avellraﬂ\l%llsq{-l
(HaCat) *» 1%112 CAIRGAIEL] %I sﬂ% 3Tl anti-inflammatory LTI Serratiopeptidase 3R
Curcumin @I desolvation GRT UAHTR SIHUN &I dOR B & fow Faifsa far mar | ggt

serratiopeptidase i Udh dlgdh 3R bioactive 3] & ¥U H B fear %I 29 BhH ff, UBFﬁ dR anti-
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inflammatory 3fT], Curcumin @1 U 3{= anti-inflammatory 3{0] & T SIS TAT § | Serratiopeptidase
= Curcumin & FRRAT g1 UaM 8! &1 afcwh 3UD! gig Mt B1 8| HIR HIRABISM Hela 3R MCF-7
& f¥aTs gHTaRitddr 39 36U H cytotoxicity assay, DAPI nuclear staining, ROS production 3%
DNA damage TRI&UT ¥ U IaT § ISRIHISTIcIey! TR0 ¥ UdT el § fa Cur-SPD NPs, THP1
I AT H TNFo TR B I 3R IL-6 TR B! HH B & fore] HRUT serratiopeptidase B Matrix
metalloprotease ¥ TGS THFAT & | TTHI ST A1 Ul & 0T, STAUfaed SU[3f & Tarei,
Garsil &t o= &mdT $fR R H SFR G aralt AT 8 URgd b g
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