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PROBING FURTHER… 
Notes from the Editors 

July 2017 

Vo lume 6, I ssue 2    

 

By Hiren Patel and Shabnam Sani 

 

The Microdialysis Focus Group steering committee 

proudly presents the July 2017 issue of Probes.  This 

issue focuses on the contribution of target site 

metabolism to CNS drug response.  The “Special 

Feature” section provides a brief, yet seminal overview 

of the field coupled with the “Pearls of Wisdom” section 

with profile of Dr. Rachel Tyndale’s career.  Briefly, Dr. 

Rachel Tyndale is a leading scientist in this field and a 

head of Pharmacogenetics at the Campbell Family 

Mental Health Research Institute, Centre for Addiction 

and Mental Health, and the Canada Research Chair in 

Pharmacogenomics.  She is also a Professor in the 

Department of Pharmacology & Toxicology, and 

Psychiatry, at the University of Toronto.  Dr. Tyndale 

has supervised over 100 scientists, post-doctoral 

fellows, and graduate students.  She has published over 

300 original research manuscripts and book chapters, 

and has given over 200 invited presentations.  She is 

the recipient of over 50 awards in both basic and 

clinical pharmacology and neuroscience. 

Finally, “Recent Microdialysis Publications” provides a 

compilation of publications in the last six months in 

which microdialysis was listed as a key word.     

As always, whether you are a seasoned veteran, or are 

relatively new to the microdialysis field, we hope you 

find this issue valuable to your research. 
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SPECIAL FEATURE:   

Contribution of Target Site Metabolism to 

CNS Drug Response 

 

By Robert E. Stratford, Jr., Ph.D. 
 

     Therapeutic and/or adverse effects of several 

CNS drugs are either known or suspected to be 

linked to the disposition of their metabolites.  

Furthermore, there is substantial inter-patient 

variability in these therapeutic and untoward 

effects.  Through the work of Dr. Rachael Tyndale 

at the University of Toronto, our understanding of 

how genetic, environmental, and age-related 

factors that govern the expression and activity of 

drug metabolizing enzymes expressed in brain 

contribute to this variability has grown 

considerably1,2,3.   

     The observation more than 20 years ago that 

clinical response to CNS acting drugs does not 

always correlate to plasma drug levels4 has served 

as a stimulus for investigating possible causes of 

such disconnects.  Measurement of drug exposure 

in brain relative to plasma exposure has suggested 

that metabolism in brain tissue may contribute to 

this discrepancy.  For instance, brain levels of the 

anesthetic propofol, which is metabolized by 

CYP2B6, correlate better with sleep duration than 

systemic exposure5.  This observation is only an 

example of a host of others that has led to studies 

evaluating metabolite disposition in the brain2.  

Several P450s are known to be expressed in brain6.  

Of these, two have received a great deal of 

attention in Dr. Tyndale’s lab with respect to their 

contributions to inter-patient variability in drug 

and metabolite exposure, and CNS drug response:  

CYP2B6 and CYP2D6.   

     CYP2B6 in humans, and its related gene 

products in the CYP2B family in other species, 

metabolize nicotine, which is responsible for the 

pharmacologic effects that support tobacco 

dependence.  Expression of this enzyme is highly 

polymorphic.  One variant, CYP2B6*6, has been 

shown to have reduced expression in brain7, and 

individuals with this variant have been found to 

have an increased likelihood of becoming 

smokers8, and to relapse during quitting attempts 

versus normal metabolizers9,10.  Studies conducted 

in rats have shown that localized inhibition of 

CYP2B in brain increased nicotine brain levels 

measured by microdialysis, but did not alter 

systemic nicotine exposure11.  These studies also 

connected the higher nicotine levels in brain to 

behaviors associated with increased nicotine 

dependence.  Brain levels of CYP2B have also been 

found to be induced by nicotine in humans and 

animals3.  Given that CYP2B6 is responsible for 

metabolism of other CNS drugs, such as 

bupropion, ketamine and propofol, as well as 

endogenous substrates such as serotonin and 

anandamide2, variability in drug effects and 

behaviors between smokers and non-smokers due 

to variable CYP2B6 expression in the brain would 

not be surprising.  Such differences have been 

noted for propofol12. 

     CYP2D6 expression is also highly polymorphic, 

and similar to CYP2B6, it participates in the 

metabolism of both CNS drugs and endogenous 

substrates2.  Individuals with lower expression of 

CYP2D6 in the liver also have lower expression in 

the brain13.  The significance of brain CYP2D6 in 

the action of the analgesic drug codeine has been 

demonstrated in Dr. Tyndale’s lab14.  Codeine, 

which has lower potency at mu opioid receptors 

than morphine15, is converted to morphine by 

CYP2D in animals and humans16, and is more 

permeable to the blood brain barrier than is 

morphine17, thus it can be considered as a prodrug 
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of morphine.  Studies have shown that rats 

receiving localized brain administration of CYP2D6 

inhibitors by intracerebroventricular administration 

have lower analgesia, and lower morphine 

concentrations and morphine-to-codeine 

concentration ratios in brain (but not in plasma) at 

early time points compared to controls following 

subcutaneous administration of codeine.  As well, 

analgesia is correlated with brain morphine 

exposure, but not with plasma morphine 

concentrations.  Interestingly, smokers have higher 

expression of CYP2D6 in brain than non-smokers, 

and chronic nicotine treatment has been shown to 

increase CYP2D6 in the brain18.  Consistent with 

this higher central expression, smokers have a 

higher analgesic response to codeine19.  Other 

studies have focused on the role of brain CYP2D6 

in behavior and susceptibility to neurodegenerative 

disease.  With respect to behavior, CYP2D6 has 

been found to produce dopamine from tyramine20, 

and to produce serotonin from 5-

hydroxytryptamine21, thus the enzyme can be 

associated with inter-individual differences in 

personality traits and susceptibility to psychiatric 

disorders associated with these important 

neurotransmitters.  Microdialysis was used in both 

of these studies to demonstrate these localized 

effects of CYP2D6.  CYP2D6 poor metabolizers 

have an increased risk of developing Parkinson’s 

disease22 and brain CYP2D6 protein levels are lower 

in patients with this neurodegenerative disease 

than in age-matched healthy controls23.  Localized 

brain delivery of the precursor of the dopaminergic 

neurotoxin, MPP+, elicits neurodegenerative effects 

in rodents similar to the neuroanatomical 

symptoms observed in Parkinson’s disease.  MPP+ 

is metabolized by CYP2D6, and inhibiting the 

enzyme increases the cytotoxic effect of this 

neurotoxin24.   

     The contribution of localized brain metabolism 

to drug effects is not limited to brain P450s.  The 

recent identification that the analgesic effects of 

the commonly used drug acetaminophen are in 

part a consequence of its conjugation to 

arachidonic acid in the brain by the enzyme fatty 

acid amide hydrolase (FAAH)25,26 speak to this.  

Studies using FAAH knockout mice coupled with 

systemic delivery of brain permeable versus non-

permeable inhibitors of this enzyme27, or 

intracerebroventricular administration of 

capsazepine28 demonstrated that brain-derived 

enzyme was responsible for metabolism of 

acetaminophen to a conjugate that was a potent 

TRPV1 (transient receptor potential vanniloid 1) 

agonist.   

     The above cases hopefully provide a sense of 

the effects that brain tissue metabolism can have 

on inter-patient variability in CNS drug response 

and susceptibility to CNS disorders.  As Dr. Tyndale 

concludes in one of her many review articles on the 

subject, “Although there have been substantial 

advances in knowledge of brain CYPs, much 

remains to be explored….”2.  In this regard, 

microdialysis can play an important role in the field 

of target site metabolism contributions by 

providing rich PK data of brain relevant 

concentrations of drug and metabolite to support 

modeling and simulation of drug and metabolite 

uptake and efflux from the brain, and as a 

convenient means of inhibiting brain specific 

metabolism, through localized delivery, to 

demonstrate the contributions of target site 

metabolism to inter-patient variability.   
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PEARLS OF WISDOM: 
A Scientist Profile of Dr. Rachel Tyndale 

 

 

 

Dr. Rachel Tyndale is a head of Pharmacogenetics 

at the Campbell Family Mental Health Research 

Institute, Centre for Addiction and Mental Health, 

and the Canada Research Chair in 

Pharmacogenomics. She is also a Professor in the 

Department of Pharmacology & Toxicology, and 

Psychiatry, at the University of Toronto.  

 

Dr. Tyndale’s work mostly focuses on the sources 

of variation between individuals in drug response 

in the clinical area of addictions and mental health. 

Addictions adversely affect millions of people; 

however, the risk for drug dependence and 

treatment response varies substantially.  She seeks 

to identify and understand risk factors, and 

underlying mechanisms, in substance abuse and to 

implement genetic approaches to personalize the 

treatment. Her work mainly focuses on how genetic 

variation in drug metabolism and drug targets 

alters this risk, using extensive biomarker, 

phenotypic, pharmacokinetic, datasets, imaging, 

and pharmacogenomic approaches. Research in 

this area spans preclinical molecular biology 

through to leading the first prospectively 

randomized pharmacogenomic trial in addictions.  

Her laboratory program also has a major interest in 

understanding how inter-individual variation in 

drug metabolizing enzymes within the brain alters 

drug and toxin effects. Her work in this area seeks 

to understand how variable drug metabolism in the 

brain alters CNS drug levels and response, 

identifying novel mechanisms underlying variation 

in drug response, risk for addiction and therapeutic 

failure, leading to treatment optimization and new 

therapeutic targets. This work has produced many 

examples of drugs and neurotoxins which are 

activated or inactivated within the brain resulting in 

differential response and behaviors.  This attempt 

has led her to use microdialysis as an additional 

tool for understanding the localized drug 

metabolism within the brain. 

 

Dr. Tyndale serves on numerous scientific advisory 

councils and external advisory boards including the 

Canadian Centre on Substance Use and Addiction, 

Brain Canada, the Peter Boris Centre for Addictions 

Research, McMaster University, and the 

International Advisory Committee of Microsomes 

and Drug Oxidations. She has served on a number 

of scientific committees including being the chair 

of steering committee for NIH’s PharmacoGenomic 

Research Network (PGRN.org), Clinical 

Pharmacogenetic Implementation Consortium 

Steering Committee, the Riken:Pharmacogenomics 

Research Network (Japan:NIH) executive committee 

and the International CYP nomenclature steering 

committee. In addition, she is on the editorial 

board for Trends in Pharmacological Sciences and 

is an associate editor for Clinical Pharmacology and 

Therapeutics and for Pharmacology & Therapeutics.  

She is currently serving as a lead writer for the 
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2018 Surgeon General’s report on Tobacco 

Cessation. 

 

Dr. Tyndale has supervised over 100 scientists, 

post-doctoral fellows, and graduate students.  She 

has published over 300 original research 

manuscripts and book chapters, and has given over 

200 invited presentations. She is the recipient of 

over 50 awards in both basic and clinical 

pharmacology and neuroscience. Since 2016, she 

has been honored with the Faculty of Medicine 

Graduate Teaching Award for Sustained Excellence 

in Graduate Teaching and Mentorship, and she was 

the Endowed Chair in Addictions and became the 

Canada Research Chair in Pharmacogenomics.  She 

became an Honorary Fellow for the Society for 

Research on Nicotine and Tobacco, gave the Peter 

Boris Lecture on the Science of Addiction (McMaster 

University) and the 12th annual Gruber Lecturer (An 

endowed presentation that honors the first Chair of 

Pharmacology Thomas Jefferson University, 

Philadelphia); she was featured at the ECNP 

meeting, in Research2Reality 

http://research2reality.com/ and the American 

Society for Clinical Pharmacology and Therapeutics 

Featured Career in Clinical Pharmacology and 

Therapeutics. Other significant lifetime awards 

include Wendy and Stanley Marsh 3 Endowed 

Lectureship in Pharmacology and Neurochemistry 

of Substance Abuse/Addiction Disorders; the 

Society for Research in Nicotine and Tobacco 

Langley Award, the Canadian College of 

Neuropsychopharmacology Heinz Lehmann Award, 

and the Ochsner Award Relating Smoking and 

Health from the American College of Chest 

Physicians. 

 

 

 

 

 

Dr. Hiren Patel in conversation with Dr. Rachel 

Tyndale 

 

Could you please provide your personal experience 

with microdialysis? How did you get inclination 

towards the technique and a little history behind 

how you started working on microdialysis? 

 

The main research interests in our laboratory 

center on inter-individual differences in drug 

response are focusing on the genetic and 

environmental differences in drug metabolism. Our 

clinical areas of interest include research in 

addictions and mental health, and specifically 

relevant to the use of microdialysis is our 

examination of drug and toxin metabolism within 

the brain. We want to investigate why people differ 

in their response to centrally acting drugs and 

neurotoxins, and to understand how metabolism 

within the brain contributes to this difference. Most 

drug metabolism takes place in the liver, and 

genetic differences in drug metabolizing enzymes 

account for much of the variation between 

individuals. However, these drug metabolizing 

enzymes also function in the brain, where they are 

regulated differently from their hepatic 

counterparts. We have shown that metabolism 

within the brain affects drug response meaningfully 

and independently from hepatic metabolism. To 

demonstrate this, we induced or inhibited brain 

drug-metabolizing enzymes and observed changes 

in central drug levels and behavioral and 

biochemical responses; liver enzymes remained 

unaltered and there was no change in plasma drug 

levels. To explore these observations further, we 

examined how altering the activity of these 

enzymes alters local brain extracellular, unbound 

drug and metabolite levels, and then determined 

how these altered activities correlate with the drug 

response. In the past, we have measured drug 

levels in whole post-mortem brain or a brain 

region of interest.  However, the brain is a very 
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heterogeneous organ, with tissues that 

differentially sequester and bind drugs and 

metabolites, using microdialysis to assess unbound 

drug and metabolite levels in the brains of living, 

responding animals improves our ability to 

correlate brain drug profiles, neurotransmitter 

release, and altered drug response in real time.  

We initially implemented microdialysis to measure 

nicotine metabolism and resulting nicotine levels in 

rat brain. Specifically, we demonstrated that 

inducing the nicotine drug metabolizing enzyme in 

the brain, but not in the liver, lowered brain 

nicotine levels by increasing its metabolism 

centrally; plasma levels were unaltered. We then 

selectively inhibited the enzyme in the brain 

through localized delivery of a mechanism-based 

inhibitor, which reversed the impact of enzyme 

induction on brain nicotine levels. 

 

Please share your thoughts on application of 

microdialysis in the research conducted by you. 

 

Microdialysis is underutilized in neuroscience 

research, particularly for the measurement of local 

unbound drug (or toxin) and metabolite, and in the 

simultaneous measurement of endogenous 

compounds.  For example, in combination with 

animal models of opioid analgesia and 

manipulations of brain drug metabolism, we use 

microdialysis to directly assess changes in brain 

drug and metabolite levels, to measure subsequent 

changes in neurotransmitter levels, and to 

associate these with the opioid analgesic 

properties. We are currently expanding these 

studies to include models of drug dependence 

behaviors. In addition to our focus on brain drug 

metabolism, microdialysis within the brain can be 

used to answer a myriad of questions regarding the 

impact of drug and toxin levels on endogenous 

compounds and behavioral and biochemical 

outcomes.   

 

According to you, what is the potential of 

microdialysis and the challenges associated with 

microdialysis and metabolism. 

 

Microdialysis is a powerful tool for the continuous 

measurement over the time of unbound drug, 

metabolite, and endogenous compounds in the 

extracellular space in the brain of a living animal. 

The associated technology has advanced 

considerably with the development of improved 

materials and reduction in probe size. Microdialysis 

has the potential to be very useful for 

neuropharmacology and pharmacokinetic research, 

enabling the continued search for drug targets, 

particularly for diseases of the central nervous 

system, and elucidating the role of transporters at 

the blood brain barrier and within the brain. There 

are plenty of areas within the field of neuroscience 

that would benefit from using microdialysis in 

conjunction with other techniques, such as 

behavioral testing and endogenous compound 

assessment.    

 

Please provide your opinion about the approach of 

the young scientists in generating interest in 

microdialysis as a potential technique and explore 

more about the technique. 

 

The field is still relatively new and the technique is 

greatly underutilized in neuroscience, for drug level 

assessment, and to a lesser extent for 

neurotransmitters assessment. Microdialysis 

provides many opportunities for young scientists to 

develop new, innovative approaches to address 

diverse topics. With that being said, it is a tool; the 

primary goal is to develop good research questions 

in which microdialysis is a technique to facilitate its 

inquiry. Many existing research questions and 

approaches could benefit from incorporating 

microdialysis; it is important to encourage young 

researchers to be versatile when selecting 
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appropriate techniques to address their scientific 

questions. 

 

The future of microdialysis from your point of view. 

 

The role of extrahepatic drug metabolism in drug 

response and abuse liability is a new and growing 

area of research. I envision that microdialysis will 

play a greater role in my own work in this area, as 

well as in the work of others. In my lab, we strive to 

understand the complex interplay between changes 

in drug and metabolite levels over the time in the 

brain, the neurotransmitter release that this elicits, 

and the corresponding behavioral and biochemical 

consequences. It allows delivery of drugs and 

toxins locally, which can aid in mechanistic 

understanding. It also enables us to refine our 

animal work compared to other approaches, which 

often involve sacrificing many animals at many 

time points to estimate brain levels of drug, 

metabolite, and endogenous compounds over time. 

Microdialysis has an important role in detecting 

unbound drug and metabolite levels in plasma and 

in tissues of interest, contributing importantly to 

physiologically-based pharmacokinetic modelling. 

Further improvements in the detection and 

quantification of drugs and metabolites in 

microdialysate with the advancing technologies of 

HPLC, LCMS and GC ensure that the applications of 

microdialysis continue to expand beyond what is 

currently possible; the potential is immense. 

 

What are the challenges of applying microdialysis 

in your lab setting? (e.g. cost, time, availability of 

equipments and experienced personnel, 

acceptability, etc.) 

 

A microdialysis probe can be placed into the brain 

ventricles or into a brain region of interest, each of 

which presents common and unique challenges. 

There are obvious technical issues such as probe 

calibration, adsorption to the probe, breakdown of 

compounds during sampling, sampling in a 

relatively closed space, altered kinetics due to flow 

rates, tissue damage, etc.  One of the challenges 

we face is the technical aspect of animal surgery to 

implant guide cannulae into the brain, and 

maintenance of cannulae patency and integrity for 

sufficient time to conduct microdialysis in 

conjunction with animal behavioral experiments. 

Another major challenge is to develop analytical 

assays that are sufficiently sensitive to quantify 

compounds of interest, e.g. drugs and 

neurotransmitters in the dialysate, while keeping 

the drug treatment doses in a relevant range. This 

may be even more relevant for low dose toxicity 

studies. These various types of challenges can be 

overcome, but they often take time and can be 

costly, which can be a deterrent. 

 

Notes from Dr. Hiren Patel: The interview with Dr. 

Tyndale ended cordially and the steering 

committee thanked Dr. Tyndale for sharing with us 

her “Pearls of Wisdom”. 
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TECHNICAL OVERVIEW:  

Microdialysis Further: Application in the Detection of Drug Metabolism  

By Benjamin A. Kuzma 

 

     The technique of microdialysis allows the 

researchers to understand the availability of active 

moiety at the target site by continuous monitoring 

of the drug/neurotransmitter/metabolite of 

interest. This is particularly important within the 

brain and the CNS, which are very delicate areas. 

The miniature nature of microdialysis probes can 

monitor biochemical changes within the brain – 

particularly in terms of drug metabolism and 

relevant metabolites.  

     In the absence of microdialysis technique, an 

animal represents a single time point or 

experiment1,2 but with the implementation of the 

technique, a continuous Pharmacokinetic (PK) brain 

profile can be obtained which therefore reduces the 

variability that is seen within animal data.  Brain 

microdialysis was used in a rat model to 

understand how increased CYP expression can 

reduce the effect of a general anesthetic (by 2.5-

fold), propofol, especially if nicotine was given for 

7 days prior to the administration of the propofol. 

The researchers had induced/inhibited the CYP2B 

expression, which in turn, demonstrated that the 

duration of sleep was correlated to the brain 

concentrations of propofol and not those of 

plasma1.  

     Another group of researchers investigated the 

CYP2D mediated metabolism of tyramine in the 

synthesis of dopamine from an alternative 

pathway3. Microdialysis was used in this study as a 

second model to understand the synthesis of 

dopamine. The other model was sacrificing rats at 

certain time points to analyze the formation of 

dopamine, based upon the administration of drugs. 

Reserpine and a-Methyl-p-tyrosine were 

administered to deplete dopamine stored in 

vesicles and to block dopamine formation from 

tyrosine, respectively. Retrodialysis was used to 

administer the drugs – tyramine and quinine. The 

researchers found that the administration of 

tyramine and quinine together had extracellular 

striatum dopamine levels in the brain that were 

significantly lower than the group that had 

tyramine administered alone. The comparison of 

techniques showed that the microdialysis technique 

can be used to demonstrate the functioning of the 

CYP2D-mediated synthesis of dopamine in-vivo. 

This study suggests more selective inhibitors and 

inducers for brain CYP2D isoforms to understand 

the pharmacological effects on drugs metabolized 

and possible treatment of neurodegenerative and 

psychiatric diseases.  

     In a comparable study, the regeneration of 

serotonin was increased with the administration of 

quinine. This study was conducted in a similar 

fashion to the one mentioned above (two models – 

one being microdialysis)4. These findings indicate 

that there is an alternative pathway for serotonin 

synthesis from 5-methoxytryptamine, which can be 

considered in the pharmacological activity of drugs 

as a potential target for therapeutic activity.  

     There are many drug-drug interactions that may 

occur in metabolism or delayed metabolism of the 

drug of interest, and while this occurs mainly in the 

liver, it can also occur in the brain. Wang et al 

reported a drug-drug interaction in-situ with 

administration of tramadol, nicotine, and 

propranolol simultaneously. They found that the 

administration of propranolol with tramadol 

inhibited the metabolism of tramadol in the brain 

due to the decreased level of O-desmethyltramadol 

(major metabolite of tramadol)2. They also found 



 

11 | P a g e  
 

Probes, Summer 2017 

an increase in the level of O-desmethyltramadol 

after pre-treatment with nicotine, indicating that 

there was increased metabolism of tramadol in the 

brain, while the nicotine metabolism did not 

change in the blood – indicating that expression of 

hepatic CYP2D remains unchanged.  

     Variation of the enzymatic level within the brain 

may alter the pharmacological and toxicological 

response. The researchers at University of Toronto, 

gave either C8-xanthate(CX8) or artificial cerebral 

spinal fluid (ACSF) intracerebrally to understand the 

effect of inhibition of cerebral nicotine levels as 

well as the nicotine levels in the plasma. 

Microdialysis was used to measure the brain 

concentration of nicotine over the time and found 

the administration of CX8 increased the level of 

nicotine circulating within the brain5. Along with 

the increased nicotine levels in the brain, the 

nicotine mediated behaviors such as “asking for 

more nicotine” through a behavioral study. The rats 

that had a higher concentration of nicotine were 

more active in pushing a lever to indicate the rats 

wanted a dose of nicotine.  It was determined that 

the CX8 inhibited the CYP2B and brain levels of 

CYP2B could be altered without changing liver 

expression of CYP2B. Similarly, brain drug-drug 

interactions can be as important as hepatic drug-

drug interactions as drugs or environmental 

factors, such as smoking can alter the drug 

response producing a clinically relevant alteration.  

     In a similar study, CYP2B was also investigated 

to understand the increase in the metabolic activity 

in smokers. The researchers used brain 

microdialysis to understand if the induction of the 

CYP2B enzyme decreased the nicotine levels. They 

also found that chronic administration of nicotine 

led to lower brain levels, as measured by brain 

microdialysis compared to the group that had an 

acute treatment of nicotine6 (induction can 

decrease nicotine levels in the brain). This would 

lead to an increase of nicotine intake to reach 

similar nicotine levels as a person with an acute 

treatment of nicotine.  
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EXTRA EXTRA 
 

Upcoming Microdialysis related program 

accepted for 2017 AAPS Annual Meeting, 

San Diego, California 

Novel Oncology Modalities: Opportunities & 

Challenges in Biomarkers and Biopsies  

Aim of the program 

 Some of the challenges in developing novel 

anticancer therapies are deficiencies in early 

diagnosis of cancer type and lack of biomarkers or 

alternative approaches for early prediction of 

efficacy as well as lack of assessment of tumor 

tissue concentrations of a drug for better 

determination of exposure-response relationships. 

This symposium aims to educate and stimulate 

thinking on these issues through diverse 

presentations representing different practical 

vantage points from the development of non-

invasive methods such as liquid biopsies for early 

cancer diagnosis to the assessment of drug 

exposure in tumors (microdialysis) and the critical 

role of biomarkers in cancer therapy, and how each 

perspective can provide information that can 

support early diagnosis and optimal dose selection 

in proof-of-concept clinical trials. Each presenter 

will provide an overview of the particular modality 

followed by examples of its use to support early 

diagnosis and translational modeling for the 

selection of optimal dose of anticancer drugs.   

The following modalities will be represented: 1) 

microdialysis for the measurement and prediction 

of free drug concentrations in tumor extracellular 

fluid; 2) The role of Quantitative Systems 

Pharmacology (QSP) in identification and 

development of immuno-oncology biomarkers 3) 

An overview of the role and application of liquid 

biopsy techniques in oncology treatment 

Speaker 1: 

Dr. James Gallo (USA) - Translational microdialysis 

to predict tumor disposition or 

Suggested Presentation Title: In vivo microdialysis 

to support translational PK/PD modelling of anti-

cancer drugs 

 

Speaker 2:   

Dr. Brian Schmidt (USA), BMS - The role of 

Quantitative Systems Pharmacology in identification 

and development of immuno-oncology biomarkers 

 

Speaker 3: 

Dr. Steve Shak (USA), Genomic Health (USA) - State 

of the Science: Liquid Biopsies in Oncology 

 

 

We’re on the Web! 

Visit us at: 

LinkedIn, AAPS Microdialysis Focus Group 

mailto:ssani@wne.edu

