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Abstract:

Green-based materials have been increasingly studied to
circumvent offtarget cytotoxicity and other side-effects
from conventional chemotherapy. Herein, cellulose fbers
(CF) were isolated from rice straw (RS) waste by using
an eco-friendly alkali treatment. The CF network served
as an anticancer drug carrier for 5duorouracil (5-FU).
The physicochemical and thermal properties of CF, pure
5 FU drug, and the 5-FU-loaded CF (CF/5-FU) sam-
ples were evaluated. The samples were assessed for in
vitro cytotoxicity assays using human colorectal cancer
(HCT116) and normal (CCD112) cell lines, along with
human nasopharyngeal cancer (HONE-1) and normal
(NP 460) cell lines after 72 hours of treatment. XRD and
FTIR revealed the successful alkali treatment of RS to
isolate CF with high purity and crystallinity. Compared
to RS, the alkali-treated CF showed an almost fourfold
increase in surface area and zeta potential of up to -33.61
mV. SEM images illustrated the CF network with a rod-
shaped structure and comprised of ordered aggregated
cellulose. Based on UV spectroscopy measurements for
5-FU loading into CF, drug loading encapsulation eff-
ciency was estimated to be 83+0.8%. The release media
at pH 7.4 and pH 1.2 showed a maximum drug release of
79% and 46%, respectively, over 24 hours. In cytotoxicity
assays, CF showed high biocompatabilitylmpressively, the
drugloaded sample of CEF/5-FU at a 250 ng/mL concen-
tration demonstrated a 58% inhibition against colorectal
cancer cells, but only a 23% inhibition against normal
colorectal cells. Further, a 62.50 ng/mL concentration
of CE/5FU eliminated 71% and 39% of nasopharyngeal

carcinoma and normal nasopharyngeal cells, respectively.
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