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Efficient drug delivery strategies into solid tumors 
that target primarily malignant cells and avoid 
damaging healthy tissue are limited by the 
pharmacokinetics, solubility and specificity of the 
chemotherapeutic drugs. Drug delivery into brain 
tumors is significantly more challenging due to the 
presence of the blood brain barrier. Glioblastoma, 
with a 5-year survival rate of only 5% is the 
most aggressive type of brain tumor. Despite 
modern treatment techniques (e.g. chemotherapy, 
radiation, and surgical removal), the prognosis 
remains dismal. To address this clinical challenge, 
we designed a targeted drug delivery system 
using genetically modified chimeric antigen 
receptor (CAR)-T cells to target glioblastoma 
tumors and polymeric nanoparticles to encapsulate 
the therapeutic drug. Nanoparticles provide a 
great opportunity to develop a targeted delivery 
system that in conjunction with immune cells can 
specifically deliver drugs to brain tumors. 
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FTD is a presenile neurodegenerative disorder, 
genetically FTD is complex and up to 40% of 
patients report a family history, which suggests 
a large genetic element in the aetiology of the 
disease. Research conducted into characterising 
the mutations present on chromosome 17q21, 
has cast doubt and evidence led research groups 
to exclude MAPT. Considering an alternative 
explanation, that there may be a second gene on 
chromosome 17q21, sequencing 80 genes ranked 
on known function, PGRN was discovered. 

Further understanding PGRN is imperative 
to design potential therapeutic-targets for 
neurodegenerative disease as it is implemented 
in multiple processes. Here, we model PGRN-
mutations in iPSC-derived neurons, allowing us to 
demonstrate a disease-specific model for FTD. 

Once mutations were sequenced, we found that the 
novel c.77delG was not present and both mutants 
were Q337x mutations. A 24-hour drug treatment 
was conducted, an NMD inhibitor was provided for 
the treated and DMSO supplement for untreated. 
Cells were harvested for subsequent qPCR. 
Immunocytochemistry was conducted to measure 
changes in intensity. 

Results are questionable however it is clear that 

the NMD inhibitor had a promising effect on 
recovering levels lost in the untreated samples, 
that said without another set of data is not 
possible to confirm. A better understanding of 
the complexity of progranulin and its role within 
the brain will help to direct the development of 
progranulin-modulating therapies not only for FTD 
familial patients but those with neurodegenerative 
disease. This finding creates a potential target 
for pharmaceuticals to mediate the debilitating 
symptoms FTD presents. Future directions will be 
considered and discussed.
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A novel recovery: Characterisation of Progranulin in FTD human 
pluripotent stem cells and inhibition of nonsense-mediated RNA decay
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Since its initial use, 3D printing technology has 
evolved to such an extent that it is currently being 
used in a wide range of applications including 
in tissue engineering, dentistry, construction, 
automotive and aerospace. However, in the 
pharmaceutical industry this technology is still in its 
infancy and its potential yet to be fully explored.

The presentation provides a highlight review 
of previous attempts at using 3D printing 
technologies on the manufacturing dosage 
forms with a particular focus on multi-drug oral 
tablets and capsules. An insight into the technical 
challenges facing 3D printing technologies with 
particular focus on FDM and multi-material 3D 
printing. The author will present the disruptive 
and ground breaking potential of this technology 
for transferring personalizing dosage form for 
pediatrics and geriatrics.
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Europe will be the largest medical cannabis market 
in the world with a market of over 739 million 
people, and total healthcare spend of €1.49t. 
Both business and government realize that this 
thriving industry has a future but the development 
of new treatment methods based on cannabinoids 
medications must be based on conclusive research. 
A record level of investment in research has been 
seen in new medical cannabis cultivation facilities 
opening across Europe. One of the results has 
been an ever increasing list of predominantly 
chronic conditions of ageing population that 
cannabinoid based therapies can treat. As the list 
grows, so does the potential patient base. Clinical 
experience and initial evidence significantly 
indicate needs for personalisation of cannabis 
treatment with eHealth tools to provide efficient 
cure while keeping the quality of life on ambient 
level for EU ageing population. 

Keywords-Cannabis, Cannabinoid Medication, 
Ageing Population, Personalisation
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Personalised cannabinoids based treatments transforming healthcare 
delivery for EU ageing population 
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Epilepsy is a neurological condition described 
by repeated unpredictable interruptions of 
normal brain function, named epileptic seizures. 
Oxidative stress, nitrosative stress, inflammation 
and apoptosis are considered as potential 
mechanisms underlying the pathogenesis of 
epilepsy. In this study, we used Levetiracetam 
(LEV) as a standard anti-epileptic treatment. 
Clenbuterol (CLEN), a lipophilic B2-adrenoceptor 
agonist is a therapeutic drug for asthma and 
COPD. The possible neuroprotective actions of 
CLEN were investigated by unveiling its potential 
in preventing oxidative stress, inflammation and 
apoptosis compared to LEV. Rats were allocated 
into 4 groups. In the convulsive group, rats received 
a single i.p. injection of 3 mEq/kg lithium chloride 
20 hours prior to a single i.p. injection of 150 mg/
kg pilocarpine-hydrochloride. The control group 
received 3 mEq/kg lithium-chloride dissolved in 
normal saline. The third and fourth group, rats 
received i.p. 500 mg/kg LEV 30 minutes and 0.5 
mg/kg CLEN for 7 days before lithium-pilocarpine 
(Li-PIL) administration respectively. Both drugs 
alleviated Li-PIL seizures and motor deficits, 
represented as open field parameters, in rats, 
which attributed to preservation of hippocampal 
reduced glutathione and decrease in total 
thiobarbituric acid reactive substances and nitric 
oxide contents. Furthermore, a reduction in tumor 
necrosis factor-a, interleukin-1B was observed. 

Moreover, both drugs protected hippocampal 
neurons against apoptotic death assured by a 
decrease in caspase-3 and cytochrome-c levels. 
Collectively, our results suggest that CLEN might 
possess a promising therapeutic effect in Li-PIL 
-induced epileptic experimental model and other 
pathological aberrations in epilepsy via significant 
neuroprotective effects mediated by antioxidant, 
anti-inflammatory and anti-apoptotic effects.

Keywords-Clenbuterol, Epilepsy, Inflammation, 
Oxidative stress,
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Neuroprotective effects of clenbuterol against experimentaly -induced 
epileptic seizures in rats
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