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A New Metal-Organic Framework for Drug Delivery

Opportunity

Tenghua Gong, Javier Fonseca, Sunho Choi

More than 1 million new cancer cases are projected to
occur in the US in 2018[1]. Efficient treatment of cancer
elevates the demand for drug delivery substances.
Applying nanoparticles (NPs) in medical treatment may
potentially meet the demand and create new opportunities.
Metal-Organic Framework will resolve the drawbacks of
the following NPs[2].

Approach
Simulation method: A bottom-up approach is
applied. By using CrystalMaker, the
hypothesized structure is composed from
single atoms. Based on organic chemistry and
reticular chemistry, the framework structure is
projected.
Synthesis method: Based on current Zr-based
MOF literature, the synthesis condition ranges
are selected. Comparison between assynthesized and simulated crystal structures
yields the relationship between synthesizing
conditions and crystallinity.
Application testing: Once MOF synthesis is
optimized, subsequent in vitro and in vivo
experiments will be carried out.

Results
The simulated structure and powder X-ray
diffraction are shown below:

The new nanocarrier is expected to display basic and
intrinsic characteristics.
Basic characteristics: Biocompatibility, biodegradability,
non-toxicity, improved pK and biodistribution.
Intrinsic characteristics: applicable size, high drug loading
capacity, non-burst release, non-clearance from the
bloodstream by mononuclear phagocytic system (MPS),
tunable surface properties, stimulus-response compatibility.
These characteristics carry great potential for scalable
application in cancer treatment.

Impact
A new Zr-based MOF, Zr6(µ3-O)4(µ3OH)4(BPDI)6, is under development with the
following implications:
• The increased efficacy and decreased toxicity
enhances drug performance.
• Less involvement with circulating system
alleviates the concern of drug stability.
• Targeted drug delivery enables more control
through the process.
• Co-delivering multiple active pharmaceutical
ingredients (APIs) may help overcome drug
resistance.
• Combining diagnostic and therapeutic
modalities, known as theranostics, enables in
vivo efficacy monitoring.
• Incorporating miniaturized medical devices
into the porous structure of MOFs can be a
groundbreaking approach for diagnosis,
molecular imaging and delivery efficacy
research.
A deep understanding of biological behavior of
NPs and their nano-bio interactions is necessary
for designing NPs to overcome the challenges.
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