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drug interaction and pharmacogenomics on PK/PD/TD of drugs
Yuichi Sugiyam&ugiyama Laboratory, RIKEN, Yokohama, Japan

In this presentation,Wwill summarize the significant role played by drug transporters in drug disposition, focusing particularly
on their roles in the PK/PD/TD of drugs. Even when drugs ultimately undergo metabolism and/or biliary excretion in the
liver, their elimination rateis sometimes determined by the hepatic uptake rate mediated by uptake transporters.
Elucidation of the rataletermining process is therefore critical for predicting their hepatic clearance, and their systemic
and regional exposureswill show you howo understand the s+ f f SR 49 EGSYRSR Of SI N} yOS O3
the passive transport and transportaenediated membrane transport and enzymeediated metabolism processes and to
investigate the effect of changes in transporter (influx, effluxiction and metabolizing enzyme function on the
pharmacokinetics of drugs in the blood and the liver and, ultimately, the pharmacological and/or toxicological ef#cts (1
The use of transporter function offers the possibility of delivering a drug tdaiget organ, avoiding distribution to other
organs (thereby reducing the chance of toxic siffects), controlling the elimination process, and/or improving oral
bioavailability.For drugs, the target molecule of which is inside the cells, the effusporter is the determinant for their
pharmacological effect or adverse reactions even though it had negligible impact on the plasma concentrations.
Development of probe substrates applicable to the PET imaging will elucidate the quantitative relatibesteen the
transport activities and drug response. Drug transporters are also important for the disposition of endogenous and food
derived compounds.

References:

1) DAFO2YAYA Ya FyR {dAA&FrYl ,® aSYoNIyS (NI yansZThng SNA
Pharmacological Basis of Therapeutic§ @BRA GA 2y ¢ 3> 6. NHzy G2y [[Z 5FyRFEY wl X Y
McGrawHill Companies, New York, NY, pp3852018).

2) Yoshida K, MaedK, Sugiyama Y. Hepatic and Intestinal Drug Transporters: Prediction of Pharmacokinetic Effects
Caused by DruBrug Interactions and Genetic PolymorphismM&nu Rev Pharmacol Toxicol. 53: #8P (2013)

101 Reflections and connections on a pharmacoétit journey
Kevin T BattySchool of Pharmacy, Curtin University, Perth, WA, Australia

Introduction: The rich Australian landscape of pharmaceutical and pharmacological sciences is populated by generous
researchers who assist students and academicsgalbe path of innovation and scientific discovery.

Aim: This presentation describes a journey of antimalarial and antimicrobial pharmacokinetic research, highlighting research
O2tftl 02N idA2ya YR NBTtSOGAY3 2y hargd parposehaoéeddo imQrave B2 y G NA
treatment of infectious diseases, especially in vulnerable populations.

DiscourseThe artemisinin antimalarial drugs were emerging as important therapeutic agents in the 1990s. However, there
was a paucity of pharmakmetic (PK) data at the time and analytical techniques were problematic. Enthused by the
prospect of a research project which the supervisors deemed plausible, the journey began. In the fullness of time, aided by
advice and support from numerous expentstheir field, our contributions included PK data for artesunate and its active
metabolite, dihydroartemisinin, in Viethamese patients, and evidence that artesunate was a prodrug.

A subsequent phase of research for the next generation of doctoral studeatssed on a murine malaria model for
pharmacokinetiepharmacodynamic (PKPD) and toxicokinetic investigations. New collaborations included expertise in PKPD
modelling, to optimise the use of rich data in sophisticated models.

Entering the classroom, Povwrwint and clinical pharmacokinetics have replaced chalk, blackboards and differential calculus.
The PK jargon includes feathering, well stirred models and fu. We focus on competent mathematical skills, an understanding
of the principles and applying PK kviedge in the context of optimising patient outcomes.

Now it is the era of sparse sampling, pharmacometricians, microvolume blood samples and liquid chromatogsphy
spectrometry (LCMS) analysis. Our foray into dried blood spot assays has been bégegaah to minimise invasive blood
samples and extend the scope of PK studies in field settings where laboratory equipmeneidgsient. Blood volumes are

<50 pL and dried on paper cards, compared-8r2L samples for centrifugation and separatioplama for frozen storage.

The enticing prospect of PK studies in remote settings and paediatric or neonatal populations is accompanied by a new
paradigm in assay validation and biopharmaceutical science, and the privilege of collaborating with highijtecbmm
researchers whose mission is to improve patient care.

APSAASCEPT 2017 Joint Scientific MeetjiBpok of Oral Abstracts Pagel | 85


http://www.ncbi.nlm.nih.gov/pubmed/23140240
http://www.ncbi.nlm.nih.gov/pubmed/23140240

o

102 Understanding cannabinoid clinical pharmacology in order to drive clinical studies

Catherine J Lucaslennifer SchneidgrPeter Galettis Jennifer H Martih Discipline of Clinical Pharm@ogy, University
of Newcastle Newcastle, NSW, Austrgl#&chool of Biomedical Sciences and Pharmacy, University of Newbizstieastle,
NSW, Australia

Introduction: Interest in the medicinal uses of cannabinoids is increasing. There is, howeveera tack of good quality
evidence pertaining to the complex pharmacology and physiological effects of exogenous cannabinoids in humans,
administered either as extracts or the whole plant. Understanding of basic pharmaceutics, pharmacokinetics and
pharmaodynamics for different parts of the cannabis plant is essential to guide safe dosing and reduce toxicity.

Aims To outline the key pharmacological knowledge required to guide further exploration of the efficacy and toxicity of
different cannabinoids andfmulations in blinded, placeboontrolled studies.

DiscussionThere is a need for pharmacological knowledge on the difference of the whole plant compared with numerous
different individual chemicals, many of which are known to contribute to the pharrogaxl and toxicological properties

of cannabis. Varying levels of these compounds may produce different physiological effects. Omission of animal studies
limits knowledge of toxicity and median lethal dose pivotal to guiding dosing in early phase hurdies.sThe absorption

of cannabinoids differs with route of administration and bioavailability is variable with all modes of administration. Diet,
microbiome, pharmacogenetics, body composition and other unknown patient factors influence absorption, lsetabo

and elimination. Cannabinoids may accumulate in tissues, with variable release from lipid storage compartments.
Metabolism is predominantly hepatic (but also occurs in ektepatic tissues) and as such, there is significant potential for
drugdrug interactions. Important active metabolites ofD*tetrahydrocannabinol andcannabidiol can have
pharmacodynamic effects. Understanding the clinical pharmacology of cannabinoids is critical for maximising therapeutic
effects and minimising negative side effeend for regulatory support to enable human use.

Martin JH et al. (2017) Clin Pharmacokinet DOI 10.1007/s4026205990

103 Cannabinoids for patients: Comparative efficacy and toxicity in paediatric setting
Noel E Cranswicbepartment of Pharmacolgg University of Melbourne, Parkville, VIC, Australia

The offlabel use of cannabis products in children has rapidly increased over the last few years in Australia, mostly for the
treatment of drugresistant epilepsy. Up until recently, many childrewvéaeceived extemporaneously produced products

from backyard operations. Many of these products have been produced illegally and are of unknown quality with no specific
safety information availabléJntil recently, all of the experience in the use of cabimoids was anecdotal with emotive
reports of vast improvement in severely affected children. There are now some data from randomised trials with some
evidence of efficacy but significant sidffects associated with the use of cannabinol (CBD) in Dsgwelrome and Lennex
Gastaut syndromeMostly as the result of political processes, there is increasing use of CBD in Australian children who sufer
from a variety of drugesistant epilepsy syndromes. The details of the access schemes and available praduetsfrom

State to State. The Victorian experience, in an eladl access scheme, is that the apparent rate of improvement and side
effects is similar to that reported in the clinical trials. There is evidence of a specific and highly clinicadigt rétag
interaction between CBD and clobazam resulting in an increased rate of adverse events as well as some improvement in
seizure control. Further studies are needed to better define the role of CBD in the treatment of children witlesiaignt
epilepsy before it can recommended in routine clinical practice.

Devinsky O et al (2017) N Engl J Med 2017; 376:202Q
French J et al (2017) Neurologygril 18, 201%o0l. 88no. 16 Supplemer$21.001
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104 High quality human cannabinoid analytics to drivérical studies
Peter Galettis?3 Discipline of Clinical Pharmacology, University of Newc&ghdlaghan NSW, Hunter Medical Research
Institute, New Lambton Heights NS#&ustralian Centre for Cannabinoid Clinical and Research Excellence (ACRE)

There is increasing interest in the use of cannabis for medicinal purposes. However the term medicinal cannabis refers to a
number of different products, including Cannabis Flos, Cannabis Oils and THC or CBD extracts from plants. In order to know
the characteistics of the products being administered to patients in clinical studies, it is firstly important to have a clear
indication of which cannabinoids and the relative amounts of each cannabinoid that are present in these materials. This
requires developmenbf reliable and robust analytical techniques capable of both separating each of the different
cannabinoids and also determining the concentrations of each cannabinoid present. Once the cannabinoids and the amount
present in a particular product is knowit, is then possible to develop analytical methods for the determination of
cannabinoids in human plasma or other biological fluid samples obtained when these products are administered in a clinical
trial. The two main active cannabinoids in cannabis areectly considered to be THC and CBD. Once either THC or CBD
enter the body they are then metabolised significantly to a number of metabolites with the main ones being hydroxyl THC,
carboxy THC and the carboxy THC glucuronide as well as the equivalédBIXoHowever, in the cannabis plant these
compounds are present predominantly in the carboxylated form (THCA and CBDA) and require decarboxylation to be
converted to THC and CBD. This is usually achieved by heating the plant material either by sme#ing form of
vaporisation. This presentation will discuss a number of issues involved in developing analytical methods for a complex
material such as cannabis. It will also discuss factors to be considered in developing analytical methods for measuring
cannabinoids and their metabolites in biological fluid.

105 Pharmacokinetic analysis of vaporized cannabinoids through inhalation
Zheng Lit%, Noel CranswiékJennifer Martif, *School of Medicine and Public Health, University of NewgaSt#laghan,
NSW, Australig/ f AYAOFf t KFENYIF O2f 238> 5SLI NIYSYyd 2F aSRAOAYSI ¢K

Medicinal cannabinoids have gained significant attention recently, due to potential bendfierapeutic applicationsThe

most importanttwo components for clinical use apé-tetrahydrocannabino{THC) andannabidiol (CBD). There is currently

little high quality evidence however people have used these therapies to treat a wide variety of symptoms such as distress,
pain relief and anxietyDeveloping high quality evidence requires knowledge about the pharmacology, prior to undertaking
clinical trials. Pharmacology of these therapies are complex as they are lipophilic and patients often use araijx of
intravenous, and pulmonary routes the absence of clinical trial and pharmacology data for all routes, indications, and
population groups, population modelling is required to help predict dosig. have developed several preliminary
modeling projects to understand the pharmacology of reainoid therapies used in the clinical trial setting here in
Australia. In this presentation we discuss the issues regarding dosing in these studies and the methods used. This work has
enabled the pharmacokinetic models for THC and CBD to be developdhearalevant parameter values estimated. The
resultant pharmacokinetic information revealed will help clinicians understand the pharmacokinetic information of
cannabinoids. Specifically, the developed pharmacokinetic models can be Useeti@st concemation profiles of the drug

under many different dosing regimens and assess the drug accumulation in a mddtielesetting.This provides the good
opportunity for dosing optimization and improve decision making in future clinical trials.

[1] Grotenhemen F: Pharmacokinetics and pharmacodynamics of cannabinoids. Clin Pharmacokinetics 200&362:327
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106 PharmaceuticaAspects of Cannabis
Jennifer J SchneideéBchool of Biomedical Sciences and Pharmacy, University of Newcastle, Callaghan, NS\a, Australi

According to recorded history, Cannabis has been used as a medicine for thousands of years with different parts of this plant
being administered topically, orally or smoked for pharmacological effect. Use of cannabis in Western Medicine was
reported inthe 19" and 20" century and its use began to wane in the 194digiely due to the availability of other medicines

and the impact of government legislation. In the last decade, there has been a resurgence in interest in the medicinal use
of cannabis for reating different conditions. This rise in popularity has seen many different forms of cannabis become
F@FAflFof S® ¢ KSa Sedible/faringdziR $arijaaried, fandef gdré products and pharmaceutical grade
formulations. While modern pharmaceuticabshge forms generally consist of a single drug or a combination of two or
three drugs for which specific dosage form testing criteria are clearly defined in pharmacopoeias;ethergence of
cannabis for therapeutic use has taken us back to a time whetutes and extracts made up most of the entries in
pharmacopoeias. The complexity of working with plant extracts instead of a single drug entity presents challenges in
ensuring patients receive consistent doses of the extracted material, that diffestraats contain the same ingredients,

that formulations maintain potency on storage and there is reproducible bioavailability of the medicinal agents. This
presentation will explore the pharmaceutical aspects of cannabis and cannabinoid products infdudinlgtions, routes

of delivery, stability and factors influencing bioavailability.

107 Cytochrome P450 structuréunction: Insights from molecular dynamics simulations
Pramod C Nai, Ross A McKinnénJohn O Minets, *Departmentof CliricalPharmaology, 2Flinders Centre for Innovation
in Cancer, Fiders University, Adelaide, SA

Cytochrome P450 (CYP) enzymes from families 1, 2 and 3 play an essential role in the metabolic clearance and detoxification
of a myriad of drugs and nedrug xenobioticsAlthough experimental techniques such asa¥ crystallography have

provided valuable information relating to CYP structfulction, the structures elucidated by-rdy crystallography are

static and data are limited in terms of the thermodynamics of igdind understanding the flexibility of CYP enzyme active

sites. We have utilized Molecular Dynamics Simulations (MDS) to model the thermodynamics and flexibility of CYP2C9 in
order to elucidate the importance of protein plasticity in substrate bindind?Z9 primarily metabolises weakly acidic

drugs (e.g. NSAIDs, phenytoinw&farin), but also has the capacity to metabolise some basic drugs (e.g. amitriptyline).
Initial studies demonstrated that simulation times of 100 ns and longer were necessaryetpadly model te

O2y F2NXYI GAZ2y It FtSEAOAfAGE 2F [/, tH/ dpd 5AaG§FyOS YILLAY3I ¢
heme Fe atom (as the reference point) of the CYP2C9 catalytic site shows -€SR84pBvhich lies between helices B and

C) and SR helix G) as the most flexible regions of this enzyme. On the other hand, the least malleable regions were SRS2
and SRS4. The structural flexibility of SRS1 and SRS3 facilitates the binding of diverse ligands of different molecular shape
and size. MD simlations further demonstrated that the binding of acidic (carboxylic acids) and basic (amines) drugs to
CYP2C9 occurs by subtle conformational readjustment of amino acids within the active site. The binding of acidic substrates
within the CYP2C9 activeesis mediated mainly via a combination ebbinding (Argl08) and aromatic hydrophobic (Phe

114 and Phel76) interactions. By comparison, the basic substrates predominantly bind within the CYP2C9 active site via
aromatic hydrophobic (Ph&14 and Phel76) nteractions. MDS additionally provides insights into the mechanisms of drug

drug interactions, for example the heterotropic activation of flurbiprofen by dapsone. Binding of dapsone induces a
conformational change in the-8 loop of CYP2C9 allowing forroatbf a sakbridge between Argl05 and the sulfone group

of dapsone. This positioning of dapsone in turn stabilises the binding of flurbiprofen{da pi A y 4 SNI OG A2y ao
the active site, resulting in a more favourable orientation of flurbfpn for catalysis with an increase in maximal velocity

(and hence intrinsic clearance).
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108 CYP2J2 ovezxpression in breast cancer cells drives tumourigenesis and-eaticer drug resistance

Michael Murray, Nenad Petrovic Peter | Mackenzfe Sarah RAllisort, 'Department of Pharmacalgy, University of
Sydney, Sydney, NSWSchool of Pharacy and Medcal Scence Uniwersity of South AustralinAdelaide, SAClinical
Pharmacabgy, Flinders Unisrsity?, Bedford Park, SA

Introduction: Cytochrome P45012 (CYP2J2) is ovexpressed in many human cancers and generates tumourigenic
epoxyeicosatrienoic acids (EETs) from arachidonic acid, but the underlying mechanisms are unclear.

Aims We have addressed the mechanisms by which EETs regulate tumourigeresizan breastlerived cell lines.

Methods: MDAMB-468 breast cancer cells were stably transfected with human CYP2J2302D2¢lls) and Affymetrix
microarray profiling was undertaken. Cell viability was assessed using MTT reduction and ATP formatiosisajsipg
caspase3 activity, cell migration using a 3D G NA 3Sf RNRLX Sd | aarez FyR NBIOUAD
dichlorofluorescin diacetate and flow cytometry. Gene expression was evaluated usP@RRand protein expression by
western mmunoblotting. Gene silencing was undertaken using specific SIRNAs.

Results: The proliferative and migratory capacities of MR242 cells were enhanced over MIOAL. 182 genes were
differentially expressed in MDRJ2 cells relative to control (MB&TL) cedl logF2f R X HO® CNRBY LI K&
morphogenetic protein receptor 1B (BMPR1B) and aldehyde dehydrogenase 1A1 (ALDH1A1) were two genes of interest that
were upregulated and functional in MBY2 cells. Addition of the BMPR1B ligand BMP2 stimuthgechigration of MDA

2J2 cells, but not MDETL cells, from matrigel droplets. Cell killing by the major breast cancer drug paclitaxel was impaired
in MDA2J2 cells compared to ME@TL. Basal and paclitasgtivated ROS content was lower, and the paxétaediated

formation of protein adducts by reactive aldehydes derived from lipid peroxidation was attenuated in28Dgells.
Silencing of ALDH1A1 restored the sensitivity of MD2 cells to paclitaxel and formation of ROS to levels comparable with
MDACTL. Doxorubicin, sorafenib and staurosporine also promoteeni@diated cell death that was attenuated in MDA

2J2 cells and was reversed by ALDH1A1 gene silencing.

Discussion Overexpression of CYP2J2 in MRJ2 cells activates the expression of BMPR;h promotes migration,

and ALDH1A1, which modulates ROS production bycantier agents and diminishes their efficacy. Novel approaches to
target BMPR1B and ALDH1A1 may inhibit migration and drug resistance in breast cancers thapmss CYP2J2.

109 Regulation and function of UGTs in cancer

Robyn Meech? Dong Gui HY Apichaya Chanawohd.u L&, Ross A McKinndd and Peter | MackenZig'Department of
Clinical Pharmacology, Flinders Universilinders Centre for Innovation in Canceindirs University, Bedford FarSA,
Australia

Introduction: UDP Glucuronosyltransferases play critical roles in the elimination of numerous therapeutic drugs as well as
endogenous lipophilic molecules such as steroid hormohi3Ts are often regulated Higands that are also UGT
substrates, thus generating regulatory loops through which small molecules control their own metabolism. There is evidence
that UGT activity influences the progression of stembépendent cancers (breast and prostate) giacuonidation of
growth-promoting steroids. In addition UGTs conjugate several steroidatantier drugs and cytotoxic aftancer drugs,

and this may influence therapy response and the acquisition of drug resistance.

Aims To understand the mechanisms othl regulation of UGTs in cancer cells by steroids and by various classes of anti
cancer drugs, and how this regulation may influence cancer cell growth and response to therapy.

Methods: A suite of gene regulation analysis tools is used to understandnaitiple UGTSs are regulated in cancer cells by
steroids, steroidal artancer drugs, and cytotoxic ai@ncer drugs. We also examine how UGT overexpression or ablation
affects cancer cell growth and drug resistance.

Results:Results of studies in two eas are presentedl. We show the mechanisms by whideT2B15 and UGT2B17 are
induced in breast cancer by natural steroids and by the selective estrogen receptor modulators Tamoxifen and the
aromatase inhibitor Exemestane. We present data on the effedisssfand gain of UGT2B15/17 function in breast cancer
cells. 2We show the mechanisms of UGT induction by cytotoxieatcer drugs in cancer cells, and also provide evidence
that UGT expression can be constitutively elevated in cancer stem\igiesent data on the effects of loss and gain of
UGT function on cancer celtug response/drug resistance.

DiscussionOur studies indicate that UGT expression and regulation may be an important variable in cancer progression
and drug resistance. Opportuigs to modulate UGTs for therapeutic benefit in cancer will be discussed.
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110 Arylamine Nacetyltransferasel: Drug metabolism and more
Neville J Butcher, Lili WanBeng cheng Li, Rodney F MinghBchool of Biomedical Sciences, University of Queensland
Brisbane, QLD, Austia

The arylamine Mcetyltransferases (NATs; EC 2.3.1.5) are a family of highly conserved phase Il xenelbadintising
enzymes that are found in both prokaryotes and eukaryotes. In humans, there are two functional enzymesndNAT 2.

Both NAT genes are genetically polymorphic, which, combined witht@ostcriptional regulation, results in highly variable

NAT enzyme activities, both between and within individuals. Although this variability in NAT enzyme activity affects the
susceptibility of individuals to drug toxicity and various cancers, there is a growing body of evidence that suggests the NAT
isozyme has an important physiological role in the cell in addition to xenobiotic metabolism. NAT1 is a ubiquitously
expressed mptein and is also found in all immortalised cancer cell lines tested to date, albeit at very different levels. We,
and others, have used various strategies to manipulate NAT1 expression/activity in human cancer cell lines in order to
investigate its rolén cancer cell biology. Several different phenotypes have been observed, including changes in cancer cell
metabolism, growth and survival, gene expression, invasion, and sensitivity to chemotherapeutics. The exact molecular
mechanism/s linking NAT1 to theephenotypes is yet to be determined, but appears to involve changes in the acetylome.
Using CRISRi®nerated NAT1 knoebut cell models, we have identified changes in the lysine acetylation of several
important proteins, including p53, sirtuins 1 and BdaACSS2. Although NAT1 is unable to acetylate proteins itself, we have
recently discovered that it interacts with the acetyltransferase p300/CBP and can modulate its activity. We hypothesise that
NAT1 is a key regulator of p300/CBP acetyltransferasdtgctiv

111 Sulfotransferase: Structure, function and protejorotein interactions
Rodney F Minchin, Misgana Idris and Neville J But@udool of Biomedical Sciences, University of QUuardsBrisbane,
QLD, Australia

The cytosolic sulfotransferases (SE)L@re responsible for the sulfonation of numerous endogenous hormones and
neurotransmitters as well as therapeutic agents and environmental toxins. Variability in sulfotransferase activities has been
linked to catecholamine toxicity, adverse drug reactipdrug therapy failure, and cancer susceptibility. In humans, there

are 4 SULT families (SULT1, SULT2, SULT4 and SULT6). The SULT4 family comprises a single member SULT4A1, which
0SSy NBFSNNBR (2f &S I LINA @8 X ¢ dmddy $ia@ha tBakBesidbihe athBr SWLATs/bat does not

appear to be catalytically active. Nevertheless, recent SULT4A1 knockout studies in mice show a severe phenotype indicative
of its biological importance. All human sulfotransferases have a dimerigatitifithat regulates enzyme activity as well as

protein stability. The formation of heterodimers provides an additional mechanism by which a cell can regulate
sulfotransferase function. This will be demonstrated with several human sulfotransferase examples

SULT1A3, which has only emerged since the great apes separated from other species, is required for neurotransmitter
metabolism in several organs such as the Gl tract and the brain. SULT1A3 efficiently metabolises dopamine and can influence
its toxicity h neuronal cellsn vitro'. The gene for the protein resides in a region of chromosomal instability so multiple
copies can be demonstrated in humans. Importantly, there is an association between copy number variation and risk of
developing neurodegenera®’ RA &SI aS5a &dz0K | & ! f 1 KSAOGSGIR &eceht fdka siow thdt & 2 v
SULT4AL is an important regulator of SULT1A1 and SULT1A3 by heterodimerisation that targets the proteins for degradation
via autophagy. This finding may explain Hsvere phenotypes reported in SULT4A1 knockout animals.

1. Sidhartthan et al JBC 288: 34364074, 2013.
2. Butcher et al. Pharmacogenomics J. (in press: doi: 10.1038/tpj.2017).
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112 Preclinical models to understand the risks of single and multiple concurrent mie@s in old age

John Mach?3 Caitlin Logar®, Doug Drak®, Gizem Gemikonakfi, Swathi Ekambareshwid; Jennifer Debenhahi, Alice

E Kan&* Susan HowlettRafael de CalipDavid G Le Coutetfi& Sarah N Hilmér-3 Kolling Institute, Sydy, NSW
°Royal North Shore HosgBydney, NSWPUniwersity of Sydney, Sydney, NSWDalhousie University, Halifax, Canada
SNational Institute on Aging, National Institute of Health, Maryland, ,9S@ncord Hospital, Sydney, NSW

Introduction: Chronic mediation use is common in older people. Older people, particularly those with polypharmacy (use
¥ p R NXz3-norbidky? add rafalyfindluded in clinical trials to determine efficacy and safety. Observational studies
indicate polypharmacy and increasibyug Burden IndeDBI: measures total anticholinergic and sedative medication
exposure) are associated with impaired physical function in older people. Preclinical models of clinically relevant drug
exposures in ageing would be useful to screen for aslvgeriatric outcomes prior to marketing.

Aim: To develop a preclinical mouse model to determine whether chronic use of therapeutic drugs (monotherapy or
polypharmacy) and/or increasing DBI exposure impair translatable functional outcomes in ageing.

Methods: From 12 months of age, male C57BL/6 mice were fed control diet or feed/water containing therapeutic doses of
study drug(s). We tested regimens of five drugs that had Zero DBI (simvastatin, metoprolol, omeprazole, paracetamol,
irbesartan), Low DBI (sirastatin, metoprolol, omeprazole, paracetamol, citalopram), High DBI (simvastatin, metoprolol,
oxybutynin, oxycodone, citalopram) and single drugs from the High DBI regimen as monotherapy. Functional tests are
performed every 3 months throughout life. Percalculations estimate that a sample size oflPOper group is required

to detect changes in functional measures with treatment.

Results For the subgroup of animals with data currently available after 6 months of treatment (age 15 and 18 months),
compared to control, measures of spontaneous activity in the open field (distance and midzone entries), grip strength (wire
hang), nesting scores and frailty score were reduced in the Low DBI, High DBI and citalopram grouf8, (t265).
Compared to combl, muscle endurance (rotarod) was significantly reduced in Low DBI and citalopram after 6 months of
treatment (n=2540, p<0.05).

Discussion We have developed a preclinical model that can detect impaired functional outcomes following chronic
treatment with polypharmacy regimens or monotherapy in ageing mice. These methods can be applied to determine and
understand mechanisms and reversibility of the risks of medicines agt®alth outcomes in old age.

113 Application of pharmacometric modelling fostudying drug effects
Carl M KirkpatrickCentre for Medicine Use and Safety, Monash University, Melbourne, VIC

2KIG 6la 2y0S I yAaAOSidie Ay RNMzZZ RS@St2LIVSyid FyR Fd GAYSa
clinical pharmacolog(pharmacometrics) has now become a fundamental in the armamentarium of pharmaceutical industry
for the development of a medicine. Indeed, the application of pharmacometrics can now be witnessed from the very early
stages of drug development through t@gt-marketing surveillance of a new medicine. This presentation highlights some

of the pharmacometric approaches acrossvitno, pre-clinical and clinical stages of drug development to enhance drug
development programs. In particular, how this appro&chtilised to make key go/no go decisions and posology.
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114 Novel approaches in pharmacoepidemiological studies to communicate benefits and risks of medicines
Danijela Gnjidid~aalty of Pharmacy, University of Sydn&ydney, NSW, Australia

Introduction: Assessing outcomes from medicines in people with rmutirbidity, polypharmacy and dementia is difficult

4 YSIFadaNBa 2F Ot AyAOlFt aAIYyAFAOFIYOS INB NI NBf & -whMLIX 2&SF
LJ- G A S ¥ drig@uggahdidiseasdrug interactions is often challenging.

Methods: Recent efforts have been focused on employing novel pharreaademiologic methods to tackle the complex
systems and networks that drive medication utilisation.

Results In our stugy of communitydwelling men, using mutstate modelling method, we found that increasing medication
burden was associated with transition to frailty states, namely from robust to frail state and subsequent increased risk of
mortality in older people. Morever, efforts have been made to quantify complex patterns of multimorbidity and
polypharmacy in older adults using novel analysis such as Association Rule and Fsetjaaatysis. In our study, using the
Association Rule methodology we found several nidity clusters. In relation to polypharmacy exposure, Freqesatt
analysis showed that medication combinations differed according to geriatric syndrome status.

Discussion Pharmacoepidemiology and pharmacovigilance data on medication utilisation andsdfety has a major
influence on prescribing for older people.

115 Pharmacoepidemiological studies to inform medication safety in older adults with chronic diseases and
dementia
Simon B#, Centre for Medicine Use and Safety, Monash University, MelboMit&, Australia

wlkyR2YAaSR O2yGNRftSR GNAIFfa ow/ ¢av FINB (GKS WwW3aztR adl yRI
population groups such as people with dementia, frailty and multimorbidity. Recent advances in the availaddgityronic
medical records, development of clinical registries and administrative claims data offer the potential to better understand
and optimise medicine use in these vulnerable population groups. Observational studies conducted using theseaeta sour
are useful for detecting longgerm health outcomes and rare adverse events not able to be detected in RCTs. International
consensus research priorities generated at the recent Optimising Geriatric Pharmacotherapy through
Pharmacoepidemiology NetwoOPPEN) in Stockholm will be presented. These priorities will be summarised under the
themes of quality of medication use, vulnerable patient groups; multimorbidity and polypharmacy, gerstvad practice

and research, deprescribing, methodologies, Mality in medication use, and national and international comparative
research. Australian and international examples will be presented to demonstrate how observational studies can help
improve the limited evidence base to inform prescribing for vulneraplepulation groups. Results of this
pharmacoepidemiological research will assist clinicians better understand the benefits and risks of strict adherence to
diseasespecific clinical practice guidelines in people with dementia, frailty and multimorbidity.
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116 Changing guideline recommendations on the pharmacological management of back pain
Christine LinMusculoskeletal Health Sydney, Sydney School of Public Health, The University of Sydney, NSW,
Australia

Introduction: Low back pain is a prevatecondition that causes the highest disease burden globally in terms of disability.
Sciatica is a severe form of back pain that is characterised by radiating leg pain caused by lumbar nerve root compromise.
To treat acute low back pain, the drug paracetdrnas been universally endorsed by international clinical guidelines as a
first line treatment, while the drug pregabalin is recommended for neuropathic pain conditions and commonly used to treat
sciatica. However, there has been no direct evidence oreffieacy and safety of paracetamol or pregabalin in low back

pain or sciatica.

Aims: To investigate the efficacy and safety of paracetamol in patients with acute low back pain and pregabalin in patients
with sciatica.

Methods: Two doubleblinded, randomisd controlled trials were conducted. In the PACE Study, 1652 patients with acute

low back pain were randomised to receive either paracetamol or placebo for up to 4 weeks and followed up at regular time
points for 3 months. The primary outcome was time toaeery from pain, and secondary outcomes included pain intensity

and disability. We also collected safety outcomes. In the PRECISE Study, 209 patients with sciatica were randomised to
receive either pregabalin or placebo for up to 8 weeks and followedtupgular time points for 1 year. The primary
outcome was leg pain intensity measured at 8 weeks. Secondary outcomes included pain at 1 year and disability at 8 weeks
and 1 year. We also collected safety outcomes.

Results In PACE, there was no differeringhe time to recovery between those who took paracetamol or placebo, and no
difference in all secondary outcomes and adverse events. In PRECISE, there was no difference in leg pain intensity at 8 weeks
between those who took pregabalin or placebo, andlifterence in all secondary outcomes at all time points. More people

in the pregabalin group reported an adverse event (n = 68 versus 43 in the placebo group, p = 0.002); the most common
adverse event was dizziness.

DiscussionParacetamol is no more efféve than placebo for acute low back pain. Pregabalin is ho more effective than
placebo for sciatica and is associated with more adverse events. These findings challenge the guideline recommendations
supporting their use.

117 Introducing a largescale research project for undergraduate students
Susan L Rowlanthstitute for Teaching and Learning Innovatimd School of Chemistry and Molecular Biosciences, The
University of Queensland, St Lucia, QLD, Australia

The idea of conducting a research projedth hundreds of undergraduate student researchers is both exciting and
challenging for the implementers. We recently completed an-fDhidled project in which we worked with multiple
educators around Australia to develop, deliver, and evaluate faogédeundergraduate research projects (LURES) in their
science and healthelated classes.

After the implementations we spoke to the staff about their work, and about the things that both supported and challenged
their endeavours. The current literature inisharea focuses on the academic experience of impementing a LURE. We spoke
with academics, but we also expanded our circle of enquiry by speaking to the laboratory technicians, theaparaics,

and teaching assistants who were involved in the projetiss is the first study in which these staff members are given a
voice as implementers of LURES.

Our results gave us some surprising insights into what makes a LURE work, and the differences in challengedfand pay

for the various implementer groupsn Ithis talk | will share our findings, which will be of interest to academics,
administrators, teaching assistants, and support staff who have a stake in LUREsS.
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118 Peer assessment to develop critical analysis and-sefiection in large undergraduateohorts
Rosa C McCarty, Michael J LBepartment of Pharmacology & Therapeutics, The University of Melbguktedboune,
Victoria, Australia

Introduction: To be able to critically evaluate the work of others, and to objectively assess the qualit96ian 2 6y & 2 NJ
an expectation of students who have completed undergraduate study. Peer assessment is a foundational skill for many
types of careers. It is routinely used by scientists, clinicians, academics aadademics alike. Peer assessment oféars
opportunity for students to develop those skills, and in the process, encouragdsngelearning, examination and
reflection. Although many educators recognise the advantages of peer assessment, its implementation is often challenging,
even to the etent of being thought impractical for undergraduate classes with large to very large enrolments, coupled with
concerns regarding the reliability of the marking process.

Aims To deliver an authentic learning experience through the use of peer assessnfangieirtohorts. Data will be collated

to evaluate the reliability of results, and student perceptions of the peer assessment process.

Methods: A variety of different types of written assignments are applicable to the following method. Students submit de
identified assignments electronically through the university online subject management tool. Using a custom designed
software program (note other commercially available programs are available), students receive via email their own
assignment and five randomgnlassigned assignments from their peers, with a carefully designed marking guide and
instructions. On completion of the process students were encouraged to provide feedback on the process via survey. We
have also performed comparisons between peer markdasademic or expert markers, and between peer marks and self
assessment.

Results We have implemented peer assessment over several years to thousands of undergraduate students, to a class size
of up to 470. The assessment of work by peers, using the meafiscores from five students, ensure reliability and
robustness of marks. There is a strong correlation between peer marks and expert marking. To date, survey results suggest
that students find the peer assessment process challenging but report pogitimehe learning process.

DiscussionThis presentation will explore our experience of the merits of peer assessment. This form of assessment driven
learning is a reliable and relevant pedagogical tool, applicable to small and large cohorts.

119 Development of interprofessional communication skills for interprofessional collaboration
Karen Luetscischool of Pharmacy, The Universif Queensland, Brisbane

Interprofessional collaboration in health care results in better outcomes for the people cared foell as in increased
satisfaction by health carers. Successful communication between health care professionals promotes collaboration. This
presentation will draw on theory, research and experience in exploring the prerequisites, antecedents andneentson
promoting effective communication between health professionals and how to guide the development of communication
skills of students. Most education in health care focuses on task orientated communication, using structured frameworks
and processes tshare information, avoid risk, increase safety and confirm responsibilities and actions. While this
transmission of messages and information is employed successfully in critical situations, it has limitations when large
interprofessional teams with fluctiisng membership communicate over extended periods in the care of people with
complex illnesses. Creating a common sense of purpose and shared meaning via communication and an understanding of
SIFOK 20KSNRa N2fSa I yR ai NSaidsiubeats td wotkitogedhgt lfobtheDenkfiSdf pedpie  LINE
GKS& OINB F2NIAY |y AYyONBLF&aAy3Ifte O02YLX SE deaiSYyo {IIGNI Sz
be introduced and discussed.
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120 Student perspectives on peer asserent, feedback and team work
Jayden Kelly Mohammadali Tahér School of Rural HealthDepartment of Medicine, Monash University, Melbourne,
Victoria, Australia.

Students are one of the primary stakeholders in any educational system, and their pemfm@raad success are directly
FFFSOGSR 6@ (KS FRYAYAAUNI GA2YyEaQ RSOA&GAZ2YEAD ¢CKAA Aad LI NI
and the modes of content delivery. For instance, despite the ample evidence in favour of intetaatitieng, universities

often continue to opt for didactic methods. Often the decision is made because interactive teaching methods require more
time and resources; ultimately resulting in the sacrifice of course content quantity. This perpetuation dasseal

teaching model may also be reduced to the old adage; it is often hard to break old habits.

For the past three years, The School of Rural Health at Monash University has adopted the Flipped classroom teaching
method for their MBBS pogjraduate ourse. Flipped classroom is a reversal of traditional teaching methods, where
students learn new material at home, through recorded lectures or reading textbooks, and spend class time applying their
knowledge as they interact with their teachers and peers.

This talk will be a reflection on our experience of the flipped classroom model, as part of Monash MBBS course, and how it
impacted our learning and interactions with our peers.

121 Quantification of metformin in human serum by hydrophilic intaction liquid chromatography- Mass
spectrometry

Ahmed M. Abdalla? Geoffrey K Isbisttand Michael S. Robett$, 'School of Pharmacy & Medical Sciences, University of
SA Basil Hetzel Institute for Translationblealth Research, Adelaide, ,$Rharmacetical Chemistry DeptHelwan
University, Cairo, EgyptClinical Toxicology Research Group, Universft Newcastle, Newcastle, NS¥Wherapeutics
Research Centre, Diamantina Institute, University of Qld, Translation ReseartthdnBtisbane, Qld, Atralia

Introduction: Metformin is widely used to treat diabetesellitus type Il and ...
obesity. g%
Large metformin ingestion can cause severe and even fatal metabolic acida:éisp
with hyperlactatemia. Hydrophilic interaction liquid chromatography (HILIC) ...
increasingly being used to quantify polar solutes, which traditionally have a low*
retention and poor separation on conventional reversed phase HPLC. ot——F— 70— ——7—"—-
Consequently, although most current metformin HPLCtandem mass Time (noun)

spectrometry (MSMS) methods involve a compdample procedure.

Aims:Here, we used HILKESI MSMS to quantify metformin in serum of patients who had overdosed on metformin.

Methods. The HILIC, coupled to a tandem mass spectrometer, was used to analyse serum metformin samples injected on
to a Kiretex Polar @ 2.6 um HILIC (Phenomenex) 50 X 2.1 mm HILIC column after simple protein precipitation and
centrifugation. Chromatographic separation was achieved using a gradient flow of (10mM Ammonium Acetate) and (10mM
Ammonium Acetate in 95:5 Acetonitril Water). Pregabalin was used as the internal standard.

Results The HILIG MSMS method for serum metformin was a robust, reproducible and easy to use assay. It had a LOQ of
3.5 pg/mL and the following variabilities for the concentrations of 6.2&mD40 ug/mL: intralay 4.4, 5.6, and 4.5%; Inter

day: 3.2, 5.1 and 3.9%; and recovery: 98.4, 94.6 and 97.2%3/Bultiple reaction monitoring decreased matrix
interference and enhanced the specificity of the assay for metformin. Figure 1 shows an¥x&nm 2 ¥ 2y S LJ GA Sy i
serum concentration versus time profile after an overdose and was accompanied by a severe metabolic acidosis. It is evident
the peak metformin serum concentration of 292ug/mL at 8h gogestion is very high compared to igal value of 1.78

ug/mL seen after 2g extended release metformin in normal patiénts.

DiscussionHILIC chromatography is provided to be an effective method for analysing metformin in serum.

1 Timmins et al. Clin. Pharmacokin. 44, @249, 2005

Female, 55 years old
metformin extended release
estimated dose 132

APSAASCEPT 2017 Joint Scientific MeetjiBpok of Oral Abstracts Pagell| 85



. I‘jk F

122 ORAI1 calcium channels in cell death during mammary gland involution
Felicity M DavisPharmacy Australia Centre of Excellence and Mater Research Institute, The University of Queenslandl,
Brisbane, QLD, Australia

Introduction: The nourishment of neonateBy nursing is a defining characteristic of all mammals. Yet a mechanistic
understanding of how mature luminal and myoepithelial cells in the breast perform their most primitive physiological
functions (i.e. the production and expulsion of milk during d¢éich) has remained largely unexplored. We previously
demonstrated that the store@perated Ca2+ channel subunit Orail is required for optimal Ca2+ transport into milk and for
milk ejection (Davis et al., 2015 PNAS). Indeed, mammary glands from lactaiggn@r mice exhibit pronounced milk

stasis, owing to impaired Ca2lependent myoepithelial cell contractility in response to oxytocin.

Aims: As milk stasis is a trigger for pdattational cell death (involution) in the mammary gland, our work is neskisg

to investigate whether ORAI1 channels also play an essential role in decoding involution signals in the postpartum breast.
Methods: Mammary gland involution is marked by a dramatic switch in signal transducer and activator of transcription
(STAT)ignaling. Whilst STAT5 activation is required for the differentiation of luminal secretory cells during pregnancy and
lactation, STAT3 activation drives cell death and remodeling during involution. STAT3 and STAT5 activation are examined
using immunoblottng, immunofluorescence and immunohistochemistry on wildtype and transgenic mouse tissue as well
as mouse mammary epithelial cell lines in response to lactogenic hormones and involution stimuli.

Results: Preliminary analyses demonstrate that luminal eplihlecells from Orakhull mice remarkably express both
phospheSTATS5 and phospHBTAT3, and are thus suspended in state resembling both lactation and involution.
Discussion:Ongoing studies in our laboratory using lineapecific conditional knockout e will provide important
insights into the roles for ORAI1 calcium channels in the-jposhtional mammary epithelial cell death cascade. An
appreciation of the signaling pathways regulating cell death in the mammary epithelium under physiologicabesndit

provide valuable insights into cell death and cell death resistance in breast cancer, and how this enormous cell death cascad
could be exploited therapeutically.

123 Preclinical pharmacokinetic development of the hypoxictivated cytotoxin $136506

Matthew Bult-?, Chris Guise, Maria Abbattist&?, Amir Ashoorzadéet?, Jan Theys Ludwig Dubofs Philippe Lambit) Jeff
Smailt?and Adam Pattersdrt, tAuckland Cancer Society Resedtemtre, University of Auckland, Auckland, New Zealand
2Maurice Wilkins Centre for Molecular Biodiscovery, School of Biological Sciences, University of AAdckldiadd, New
Zealand*MAASTRO, GROW, MUM@astricht, The Netherlals

Introduction: Cytotoxic prodrugs designed to target the hypoxic tumour o@avironment have the potential to selectively
eliminate cancer cells whilst minimising normal tissue toxicities. Here we report thelipieal evaluation of the
pharmacokinetics of SN36506, a novel second generation hypokisated DNA crosslinking exf.

Aims: The primary aim of this research was to assess the pharmacokinetics and metabolism of SN36506, with a view to
development towards clinical trial.

Methods: Plasma stability was assessed under physiological conditions and plasma protein binsliagaluated using
microdialysis. Metabolic stability was determined in preparations of liver microsomes and under anoxic conditions in cancer
cells. Metabolite profiles were obtained from microsomal incubations and in vivo plasma samples from doskchidb-

An LCMSMS method was developed and validated for the quantitation of SN36506. The pharmacokinetic profile of SN36506
was evaluated in tumoufree NIHIII mice using three routes of administration. Efficacy was evaluated in vivo in tumour
growth delay models against tripleegative breast cancer xenografts.

Results:Under severe hypoxic conditions metabolism by human neoplastic cell lines in vitro produced the major cytotoxic
amine metabolite (SN36506M). SN36506 exhibited low human plasma protelimdpi(L1.90 + 10.71%) and high human
plasma stability (99.35 + 3.08% at 37°C, 30 min). In microsomal incubations SN36506 was primarily metabolised via N
dealkylation of the mustard arm. SN36506 was 47% orally bioavailable and, at 1.17 mmol/kglife wa 0.54 hr and

AUC was 261.4 hr.umol/L-d¢alkylation products were also observed. Monotherapy SN36506 (1.17 mmol/kg ip) resulted

in significant tumour growth delay in the xenograft cancer models.

DiscussionThe preclinical pharmacokinetics of SN365@presents an improvement in hypoxdetivated prodrug design

in comparison to first generation phase Il candidate prodrugs and further clinical development of SN36506 is being pursued.
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124 A new highthroughput approach for investigating GPCR interizaltion in reattime
Simon R FostérAlexander S HauseDavid E Gloriah& Hans Braune©sborné, Department of Pharmacology and Drug
Design, University of Copenhade@openhagerDenmark

1.8

Introduction: Endocytic trafficking represents an importanenhanism for G protein -O- Buffer -@- 100 nmol/L GLP-1

coupled receptor (GPCR) regulation, serving to internalise the receptors and attent -
G proteirdependent signalling. In addition, accumulating evidence suggests t §
GPCRs can signal independently of G proteins and from intracelbrhpartments. In 5 *°

this context, receptor internalisation has attracted renewed interest within the GP«* ®

2

field. 0.3
Aims To develop and optimise a retne timeresolved fluorescence resonance %% .3 p,? = =3
energy transfer (TIRRET) assay to investigate GPCR interrialisat Time (mins)

Methods: SNARagged GPCRs were stably expressed in an inducible HEK293 cell line

(T-w 9 E283 Cell Line). Cadlrface receptors were irreversibly labelled with a terbium cryptate derivative (Cisbio Bioassays,
Codolet, France) and stimulated with agst in the presence of a cethpermeable energy acceptor, and -FRET was
recorded using an Envision 2104 Multilabel Reader (Pekimer, USA). The resulting donor:acceptor emission ratio was
used to assess internalisation over time.

Results:Agoniststimulation evoked robust receptor internalisation, as shown for-GldA SNARSLP1R expressing cells.
The response was reproducible and concentrati@pendent (E§s 26 nmol/L). Conducted in 384ell format, the assay
KFR I %Q @I f dzS Iyesditedfobhigh thréughipit gcEengi effdrt®R S I

DiscussionWe have now applied this technique to study internalisation of numerous class A, B and C receptors, including
the bo-adrenoceptor, GLP1R and GPRC6A (Jacobsen SE et al, 2017; Roed SN etadl 2¥bdiety of orphan receptors.
This assay is a sensitive, eagiiantified, unbiased and redime readout of receptor movement, that can be used for
investigating the kinetics of ligagdependent and constitutive internalisation.

Jacobsen SE et@017) J Biol Chem 292.:696026.
Roed SN et al (2014) Mol Cell Endocrinol 3824888

125 CSKSSDYQC peptide conjugatettiidethyl chitosan enhance the oral bioavailability of gemcitabine by
targeting goblet cells

Guanyu Chen Darren Svirskisa, Weiydeub, Man Ying Yuan Huang Jingyuan Weh *School of Pharmacy, FMHS,
Univasity of Auckland, New ZealaDepartment of Pharmaceutics, School of Pharmacy, Fudan UniveZhiiya 3Key
Laboratory of Drug Targeting, West China School of Pd@rnsichua University, China

Introduction: Gemcitabine is a nucleoside analogue effective against a number of cancers. However, its highly hydrophilic
nature and poor permeability over intestinal epithelium results in low oral bioavailability while the shotifaddfads to
frequent dosing requirements. This study reports the synthasigitro, exvivoandin-vivoevaluation of trimethyl chitosan

(TMC) conjugated with CSKSSDYQC (CSK) peptide to enhance the oral bioavailability of gemcitabine due tadhe ability
target intestinal goblet cells and promote cellular uptake.

Aims: To enhance gemcitabine oral bioavailability via goblet cell targeting.

Methods: Gemcitabine loaded TMCSK nanoparticle (NP) was fabricated via an ionic gelation method. The TMCrpolyme
was synthesized by using a new tatep methylation method. The physical and chemical properties of the delivery systems
were determined including particles size, zeta potential, entrapment efficiency awidrindrug release study. In vitro
cellular ugake mechanism was investigated using-cudtured Cace?2 and HT2MTXE12 cell models. Finally, the
pharmacokinetic parameters were determined using a Sprddawley (SD) rat model and the tumour growth rate
associated with the drug solution and the dregdled NPs were investigated using a BALB/c nude mouse model.
Results:Drug loaded TMCSK delivery system provides a particle size of 173.6 + 6.8 nm, zeta potential of +18.5 £ 0.2 mV
and entrapment efficiency of 66.4 + 0.1%, with the ability to releasigy dn a sustained manner. The cellular uptake was
time- and concentrationdependent associated with clathrin and caveolae mediated endocytosis.

In pharmacokinetic studies, drug loaded TH@SK NPs showed an improved oral bioavailability of 60.14% comipared
gemcitabine solution of 9.86%. In pharmacodynamics study has shown the drug loadegdSKMIIPs reduced the tumour
growth rate in a BALB/c nude mouse model, with afbld reduction compare to the control group.
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126 Nicotine-loaded chitosan nanopartulate dry powder inhaler formulation for its activity

N. Islam, H. Wang J. Holgat& S. Bartleft G. Georgg *School of Clinical Sciences, Queensland University of dlegiyn
(QUT), Brisbane, QLiThe QIMR Berghofer Medical Research InstjtBi@sbane, QL[FSciene and Engineering Faculty,
QUT

Introduction: Currently available dosage forms for the management of nicotine addiction are inefficient due to the
substantial required dose or serious withdrawal symptoms. Inhalation is an efficienfpghenathod which delivers drugs

directly into deep lungs for systemic effect in short period of time.

Aim: To develop nicotine nanoparticles as dry powder inhaler (DPI) formulation for behaviour test in mice.

Methods: Nicotine hydrogen tartrate (NHA9aded chitosan nanoparticles were prepared using a W/O emulsion method

and characterized using SEM, TEM, Mastersizer. Using a twin stage impinger (TSI) the aerosolization properties were
determined. In vivo locomotor test (n=8 each group) in the photocelNiggtthambers was applied to evaluate the efficiency

of nicotine nanoparticles compared with NHT by injection, and saline injection was as control.

Results and Discussiormhe prepared nicotine loaded chitosan nanoparticles were produced FPF of 30.6%, isvhi
comparable to currently available DPI products. The drug rapidly released from the nanoparticles initially due to the rapid
dissolution of surface adhered/entrapped drug, and gradually became slower because of the penetration of the PBS release
medium into the nanoparticles and dissolution of the entrapped drug. The maximum cumulative release was found to be
around 70% in 7 days. A dessdated response to nicotine was observed from locomotor activity test from injection, with a
longest travelled distnce seen at the dose of 0.5 mg/kg on NHT and nicotine nanopatrticles, in comparison to saline control
groups (P<0.05), indicating the greatest stimulation was produced at 