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2.1 ABSTRACT

The convergence of nanotechnology and pharmaceuti o el
Ehee e e
generating .unprecedented challenges for intellectual property (IP) Erar,n:wgl, issm;g!taneous{y
examines .mtellectual' property rights (IPR) and patent strategies in ne:-no. h i Cha;.’w
encompassing foun(.:latlonal patentability criteria, nanomedicine-specific IP chall eI; i‘;m‘llf:feutlc;s,
management strategies, and a comparative regulatory analysis across the United Stalgcs ’E;:{:JYC e
Union, and India. Recent advances between 2022 and 2025 in CRISPR-based nar;orned?e,an
patents, Artificial Intelligence (Al)-Al-assisted drug delivery design, personalized mRNA cz:E::-
vaccines, and next-generation lipid nanoparticle (LNP) technologies are critically evaluated. The
role of Al patent tools, including PatSnap, Derwent Innovation, and Lens.org, is a55e35ed‘wilh
respect to its capabilities, limitations, and ethical concerns. Case studies cnc:)mpassing Doxil
Abraxane, ONPATTRO, and mRNA-4157/V940 illustrate applied IP strategy. Ethical dimens':ons:

including equitable access, evergreening, and technology transfer obligations, are also discussed.

KEYWORDS: Al Patepl Drafting, CRISPR Nanomedicine, Evergreening, Intellectual Property
Rights, Lipid Nanoparticles, Mma Therapeutics, Nanotechnology Patents, Nanopharmaceutics,
Personalised Nanomedicine

2.2 INTRODUCTION

Nanotechnology-based drug delivery systems operating within the 1-1000 nm range exhibit
physicochemical properties categorically distinct from bulk-phase materials, generating profound
implications for intellectual property protection. The reformulation of paclitaxel as albumin-bound
nanoparticles, as seen with Abraxane, illustrates this principle: an unchanged active pharmaceutical
ingredient produces qualitatively distinct pharmacokinetics, reduced toxicity, and altered tumor
accumulation. This raises fundamental questions regarding whether such reformulations constitute
patentable pharmaceutical compositions, novel processes or new medical uses. The global
nanomedicine market, valued at approximately USD 211 billion in 2023 and projected to excged
USD 500 billion by 2030, has intensified the strategic acquisition and defense of IP protection
across the pharmaceutical industry. The period from 2022 to 2025 has been pgrpcularly
transformative, characterized by the clinical translation of CRISPR-based nzmomf:dujme, f\il-
assisted delivery system design, unprecedented proliferation of mRNA-LNP patent ﬁllﬁgbs_?fifl ‘l:'ﬂ
first Phase I11 evaluations of personalized nanoparticle cancer vaccines. This chapter g:utdn_:: tnt;
reader from foundational IP principles through current complexities while mamtaining a consiste
focus on both practical and ethical dimensions.
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