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ABSTRACT

The necessity of a polymeric biodegradable scaffold for successful tissue engineering has led
to a surge in techniques that can be used to fabricate them. Electrospinning has emerged as
one of the most popular methods due to its ease of operation, low processing cost and
formation of fibrous scaffolds that mimic the extracellular matrix (ECM) of native tissues.
The technique offers unlimited flexibility in selecting natural and synthetic polymers. The
processing of polymers in solution form however is one major issue with electrospinning
where solvent residues in the product results in cell toxicity and solvent removal adds time
and cost to the overall process. Melt electrospinning may not be a feasible solution for
polymers which are sensitive to high temperature.

Emulsion electrospinning can become a viable substitute for solution electrospinning where
use of organic solvents can be significantly reduced in addition to easy control on the flow
behavior of emulsions and carrying out electrospinning at reduced polymer concentration.
Functionalized electrospun fibrous matrices of poly(g-caprolactone) (PCL) are produced in
the present research by emulsion electrospinning of PCL based oil-in-water emulsions.
Poly(vinyl alcohol) (PVA) is used as a template polymer in continuous aqueous phase of the
emulsion to enhance emulsion’s stability and proper orientation and coalescence of dispersed
oil phase droplets (comprised of PCL solution in toluene) to attain jet uniformity during
electrospinning. The viscoelastic interaction between oil and water interface is tailored by
varying polymer concentration in either phase. PCL electrospun matrices are functionalized
with hydroxyapatite (HA) and unique strategies have been devised to accomplish high yield
of HA in final matrices after post-electrospinning treatment. Tenside free emulsions are

produced using acrylic acid grafted PCL (PCL-g-AA) and electrospinning of resultant



emulsions is carried out to obtain HA functionalized PCL-g-AA matrices. In-situ synthesized
nano-HA is used in another approach to formulate PCL based oil-in-water emulsions and
fabrication of nano-HA functionalized PCL fibrous matrices. Various generations of
emulsion electrospun PCL fibrous matrices are assessed for their human breast cancer
(MCF7) and osteoblast (MG63) cell attachment and growth efficacy. Cell proliferation is
found to be better in emulsion electrospun matrices than those produced by solution
electrospinning. Fabrication of uneven surfaced matrices by post-electrospinning wash of
template polymer by DI water further enhanced the cell growth. Use of nano-HA and
emulsion formulated without any emulsifier showed utmost cell proliferation and provided

distinctive strategies to fabricate functionalized electrospun matrices from an emulsion.
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HRTeT

B Fde ATAATART & foIT Teh SREED Sia-faFTaRTeh 31egg T TaYHar

3TeYE Y ScuTieed diel dlell dehoiiehl H 3eieh faehrd fhT § | 3T 3cUles,
FEERIOT o7l 3R AT FWER 3H1ege &l [HA0T At & v faegcig-oars qod
AT dAeheiieh o &9 A 3370 &, [ 2arT [AfAd WWeR 31megg Sl & ey 37Tcys
(ECM) & UIT ST} aTel A3 & AT @Il € | Taegciig-ahas & ganT wishide 3R Hia,
gl 9 & qgﬂq»‘i ol TG IRNAT AT Felel T § | JUify, faegd-aar &
qgoich‘i o faoTgeT T 39ANT U JHE FAEAT & [ HIRIT-faureFadr 3R ez
geTe & G Uishar & JfAREFT A 3R o7 ofe1d € | ol fdegda-avdrs, ESEREED
o TeIT it 3% AT o Ui HaeaTefer 8, Ueh qaaer FHATUT e ¢ | IraHet faegdia-

TS Ueh ag [dahed Se1 TohdT & T8l hIdTeleh [deIIehl &l el 3TITT IIIHT & TdTg
SHGER W I 0T TUT Sgeieh h o] Feriail il 3TN IR g & Fehell 1
AT QM 3 dTeh(heRTeIFere) (PCL) & Sg-hraiicash IER gl T Irde
TaeTA-sdrS & SRIT YR & TeheTaT gl it & foIT, araest 1 R, sfaa
3-AEEIT 3R Aol TROT §&f (PCL T Toluene # ferdel) & Helleor sgil & faw
T & fAaR STeld TXoT & qie(fAaATudT 3reeigdr) (PVA) &1 39ANET Teh T9T YereT
e ATel FEeTeh & T A AT I1AT§ | IR0 o el (7o) AR AT (fAeR) =Ror 6
3ecthereh o S o TAThT-FeTReCeh Hh, Sgeish o foha 8 70T BT TR & @ g
feham I/ § | PCL 3 311egg 1 gISgIardil-Tuerse (HA) & 1Y shiiicHes ST a1 § 3R
HA &7 3ifa# 3Tege & 3T Wiitd & v Teh 3eied SR ahfdd 715 &1 ¢ |

ISSHishThReh FHerdl AT T 3cUTG [ohaT 3T § HR 3T Urdeil &l PCL-g-AA &l
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TN eh, fACT M-S & eaRT PCL-g-AA & HA & 1Y FHTITcHS 3MeTg Scdeel fhT
AT |

Teh 3y I AT # SaAl-HA &1 3UZNT ek PCL 9T IMUTRA TTeil-H-del arads]
faerfd fohT 91T f9a8 Aa-HA & @Y PCL & FRATcA TRl I ool fohdT IATE |
e faegcdig-hdrs & earn fAffd PCL & faffieer 3megel &1 MCF7 3R MG63
IR & FATITehI0T N TR T THTIRTRAT o [T FHedTenet fohaT I & | arardted
faegda-drs & carT A 3Teger # HIfRAAT Sl JER Aerzel Aegdg-Hds &
3TCYRT hT JeleTT H S§ck I AT & | 3TTSTGT T TTHATT HAE i SoTehl STel o ATY &lel o
Y gred @7 IS, H W FIFNFT 7 gAR g 9T IAT g | Ad-HA 3R e
ISSHThTR & SaRT [ahfld Iraaer & A 3meggl & M w1 TaqR b dH
AT AT § S o et faegcg-ehdls & E@RT 3cdTicd shidiicHs JRIGR HTeggl i
e et 7 v fafires FRITA gereT Hcr & |
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