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Noscapinoids: New generation natural α-noscapine analogues as potent tubulin binding anti-
cancer agents
Srinivas Kantevari
CSIR-Indian Institute of Chemical Technology (IICT), India

Noscapine (a phthalide-isoquinoline), is an opium alkaloid, widely used as an antitussive agent with little evidence of toxicity. 
It was discovered as a structural variant of colchicine like molecule that binds to tubulin with a stoichiometry of one 

noscapine molecule per tubulin dimmer. However, unlike other tubulin binding chemotherapeutic agents that either depolymerise 
(nocodazole, colchicines, and vinca alkaloids) or over polymerize tubulin (paclitaxel), it just alters tubulin conformation upon 
binding yet allows its polymerization into microtubules (MTs) but merely suppresses the dynamic instability of microtubules. From 
a pharmacological perspective, noscapine has many advantages as microtubule binding drugs: it is effective against multidrug-
resistant cancer cell line, affects cancer cells differently from the normal diving cells, and has better pharmacokinetics profile with 
no significant side effects. Although noscapine is cytotoxic in a variety of different cancer cell lines in the public library of the 
National Cancer Institute, USA (NCI 60-cell screen), and the IC50 values remain in the high micromolar ranges (~21.1 to 100 μM). 
Thus opportunities must now be explored to acquire better and more effective derivatives, noscapinoids. Indeed, our efforts have 
been quite encouraging, in that we have some more effective derivative of the lead compound, noscapine. Here, we discuss our 
results on design, synthesis and evaluation new noscapinoids as potent tubulin binding anticancer agents.
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Development of modified transdermal spray formulation of psoralen extract
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The present investigation was undertaken to fabricate modified transport psoralen transdermal spray using ethyl cellulose as 
film-forming polymer and to carry out in vitro characterization of an optimized formulation. Formulated topical spray was 

evaluated by pH, clarity of solution, spray pattern, area covered by each spray, dermal adhesion of film, flexibility of film, water 
washability of film, leakage from container, average weight of formulation per metered dose (or per spray), drug content per spray, 
film formation time, in vitro drug transport, drug content uniformity after 10th spray, 15th spray, 30th spray, 40th spray and viscosity. 
Batch F1 containing ethyl cellulose (4%) and polyethylene glycol (0.25%) was found to give good clarity of solution, evaporation 
rate, spray pattern, and tackiness of the film. Diffusion studies of the optimized formulation through the semipermeable membrane 
showed the release of drug to the extent 50% over a period of 6 hours. Stability studies were conducted as per ICH guidelines and 
indicated that formulation was stable. Skin irritation studies were performed using rat as an animal model. The results obtained 
show that the transdermal spray can be a promising and innovative therapeutic system for the transdermal administration of 
psoralen.
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