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ABSTRACT

Cancer is one of the top ten leading causes of death globally. Amongst all types of cancers, the
head and neck cancer is the most prevalent type in India, as a large section of the population is in
the habit of chewing tobacco, betel nut, and areca nut. Presently, the most common treatment
protocol for this cancer involves surgical removal of the tumor followed by radiotherapy and/or
chemotherapy. A number of targeting strategies are being explored to deliver the chemotherapeutic
agent specifically to the tumor. These include active targeting, passive targeting, targeting tumor
microenvironment, and direct injection into the tumor. The last strategy, i.e. intratumoral delivery
is advantageous in case of solid tumors such as head and neck tumors. Such a delivery enables a
significant reduction in dose, improved efficacy, increase in maximum tolerated dose, and
elimination of the adverse effects. Systemic delivery of drugs (including targeted delivery) brings
the drug to the periphery of the tumor. Most of the solid tumors have a high interstitial fluid
pressure, which resists diffusion of these drugs from the periphery into their interior. This
convective barrier is also circumvented by way of intratumoral drug delivery. The present work,
therefore aims at developing an intratumoral delivery system for head and neck tumor, which is
capable of releasing the desired amount of drug over a sufficiently prolonged period of time inside
the tumor.

One of the most commonly prescribed drugs of choice for head and neck tumors is cisplatin, either
alone, or in combination with other drugs such as docetaxel, paclitaxel, methotrexate, and
cetuximab. The usual treatment protocol for cisplatin in a monotherapy involves: i) 15-20 mg/m?
of cisplatin given daily for 5 days, every 3-4 weeks, or ii) the administration of cisplatin as a single
dose in the range of 50-120 mg/m? every 3-4 weeks. In either case, it is given as a slow intravenous

infusion (over a period of 6-8 h) in 2L of chloride-containing infusion fluid. Such a systemic



delivery of the drug is associated with some very serious adverse effects such as nephrotoxicity,
low myelotoxicity, tinnitus, and hearing loss in high-frequency range, peripheral neuropathies,
hyperuricaemia, nausea, and vomiting, and in some cases, anaphylactic reactions. Direct
intratumoral delivery of cisplatin can avoid all these adverse effects, with the added advantage of
a reduced dose.

In the present work, temperature sensitive hydrogels and emulsion-biliquid foam based delivery
systems have been explored for injectable, intratumoral delivery of model drug sulfadiazine (which
is highly hydrophobic, with a very poor aqueous solubility, similar to many anti-cancer drugs) and
anti-cancer drug cisplatin. The formulations developed provided a sustained release of the drugs
suitable for the two dosage regimens mentioned earlier - i) a plain w/o/w emulsion-biliquid foam
system, which provides the release for a period of 24 h, and ii) a w/o/w emulsion-biliquid foam
system with a modified oil phase which provides the release for a period of six days. These
formulations may serve as a convenient, safe, and affordable treatment option to the conventional
intravenous infusion which requires hospitalization and is associated with serious adverse effects.
As the rate of gelation of hydrogels is likely to affect the rate of drug delivery, gelation kinetics of
hydrogels has been studied (using a model polymer methylcellulose and the polymer chitosan,
which has drug delivery applications). An alternative method to the conventional rheological
method (involving measurements of viscosity, storage modulus, and loss modulus) for studying
gelation kinetics has been proposed. This method is likely to provide a real-time estimation of the
gelation process wherein the gel remains undisturbed throughout the study, unlike the oscillatory

rheological methods in which the gel is subjected to a shear between two moving plates.
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