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In recent years, norbornene-derived polymers have garnered increasing attention
in both academicand industrial settings due to their excellent mechanical strength,
thermal stability, low birefringence, desirable membrane characteristics, and high
optical transparency." These polymers can be synthesized through various
pathways,” among which cationic polymerization remains relatively
underexplored.’ In this study, we investigate the cationic polymerization of
norbornene derivatives, catalyzed by B(C,F.), under modified reaction conditions
(see Scheme). While previous reports commonly employed toluene as the solvent
and octanoic acid as the co-initiator, our approach utilizes dichloromethane (DCM)
and stearic acid, leading to a marked improvement in monomer conversion and
polymer vyield. The superior performance observed in DCM is likely due to
enhanced stabilization of the active cationic species, while the increased steric bulk
of stearic acid appears to reduce chain transfer and termination, enabling more
controlled polymer growth. These findings highlight the critical influence of
solvent polarity and co-initiator structure on the efficiency of cationic
polymerization and present a promising strategy for optimizing the synthesis of
high-performance norbornene-basedpolymers.
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Polymeric nanomaterials are emerging as important platform in biomedical
research for drug delivery in cancer treatment. Structural engineering of polymeric
biomaterials is still a challenging task specifically to overcome the tightly regulated
biological conditions to delivery therapeutic drugs for solid tumor suppression in
cancer research. Conventional polymer nanocarriers are predominantly multi-
molecular (or many chain) nano-assemblies; thus, their aggregated micelle
nanoparticles often exhibit premature disassembly in the bloodstream followed by
the dilution imposed on them during IV injections. Further, the nano-assemblies
are exposed to stress by the cardiac pumps and also by the renal filtration
apparatus in kidney from the point. Therefore, the next generation nanocarriers
are mandatorily designed to be substantially stable to evade disassembly in body
fluidics in vivo, tiny-size sub-nanometer size-objects for penetrating the hard-
tumor, high drug loading content, and most importantly biodegradable under
physiological conditions for safe administration. Efforts have been taken in our lab
to design and develop fully biodegradable polycaprolactone based linear block
copolymers for delivering clinically important anticancer drugs DOX and cisplatin
in-vitro.1-2 We have noticed that tweaking the topology of the linear and branched
macromolecular architectures was found to be very crucial factor in designing the
nanocarriers, particularly single polymer chain nano-vectors like unimolecular
micelles to impart stability against concentration gradient for their successful
action under in-vivo. For this purpose, hydrophobic polycaprolactone (PCL) and
carboxylic substituted hydrophilic PCL segments were chosen core and shell,
respectively, in star-block copolymer design to get the right polymer geometry for
unimolecular micellar self-assembly in water. The tailor-made star-block
copolymers provided well-defined core-shell unimolecular micelle nanoparticles
for high drug loading (14 %) and also maintain the drug NP against concentration
gradient in the bloodstream.3 Auto-degradation or self-immolative polymer
concept is also imbibed to maximize the synergistic stimuli-responsiveness at the
intracellular level for drug delivery.4 The star unimolecular micelle nanoparticle
platform was found to be non-toxic, non-hemolytic and antifouling, and also
exhibited excellent drug action in multiple cancer cell lines at substantially low IC50
values. The unimolecular micelle platform is further validated for solid tumor
suppression in Pancreatic cancer tumor-bearing mice model.5 Currently efforts are
taken expand the scope of the scaffolds to breach blood brain barrier for the
treatment of glioblastoma (brain tumor). Our efforts open new avenues for
unimolecular micelle nanoplatform in drug delivery, and the presentation will
provide detail account on our contribution in this field.
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Professor Santappa was initiated into the study of kinetics of vinyl
polymerization as a PhD student working with Professor Meredith G.
Evans, FRS (1904-1952) at the University of Manchester in the years
between 1948 and 1951. Professor Evans, an early pioneer in the
study of chemical kinetics, turned to the study of electron transfer
reactions involving ferrous ions and hydrogen peroxide (Fenton
reagent) and their ability to polymerize methyl methacrylate in
aqueous emulsions Professor Evans elucidated the kinetics and
mechanism of this reaction and further proposed that UV and visible
light can promote internal electron transfer and, thus, vinyl
monomers can be polymerized under the influence of light (photo
polymerization). Professor Santappa's PhD work concerned photo-
initiated free radical polymerization of vinyl monomers. Upon his
return to India Professor Santappa built an active school of research
on the study of kinetics of vinyl polymerization. Beginningin 1955 he
published a series of over 150 papers on kinetics and mechanism of
vinyl polymerization and determination of initiation rates and chain
transfer constants for a host of initiators and vinyl monomers. Along
with Professor Santi R. Palit at the Indian Association for the
Cultivation of Science, Professor Santappa, established the first
rigorous school for polymer science research in India and trained a
whole generation of polymer chemists who went on to practice the
discipline with great distinction. Professor Santappa brought great
visibility to Indian polymer research for about three decades. In
1983, he organized India's first ever IUPAC sponsored International
Symposium on Polymers at Madras (Chennai). In 1996 he authored a
book which comprehensively reviewed the status of polymer
scienceinIndia
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