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Physiologically based pharmacokinetic (PBPK) models and quantitative systems pharmacology (QSP) 
models are built on prior knowledge, including (patho-)physiology, and pharmacology. The independent 
representations of drug and system specific parameters allow for extrapolation to scenarios beyond 
observation. This can help decision makers with informing biomarker strategies and early prediction of 
clinical outcome. Meet Erik Sjögren and Tobias Kanacher, with long experiences as consultants in this 
area. After defining how these modeling techniques work, they describe how they are now supporting 
clients in their daily work.

What experience do you have of PBPK-QSP 
work?
Tobias: I have more than 10 years’ experience 
in areas such as PBPK modeling, drug-drug 
interaction (DDI) prediction, in vitro to in 
vivo extrapolation (IVIVE), prediction from 
preclinical animal to first-in-man studies, 
biopharmaceutics and drug delivery as well as 
intestinal absorption modeling.
Erik: I have a broad experience in PBPK 
modeling with applications ranging from 
first-in-man dose prediction to formulation 
optimization in late phase development. This 
involved DDI, special populations, absorption, 
biopharmaceutics, enzyme-transporter 
interplay assessment, etc. Also, for many 
projects, I have been directly involved in the 
generation of data which is a strength for 
understanding how to properly use it in model 
development and evaluations.
Can you briefly describe what PBPK-QSP is?
Tobias: PBPK-QSP modeling combines 
information on biological systems and 
pathways, together with compound-specific 
data, to enable mechanistic-based translation 
and prediction.
Erik: PBPK models are quantitative 
descriptions of the absorption, distribution, 
metabolism, and excretion (ADME) of drugs 

in the organism based on the relationships 
between physiological, biochemical, and 
physicochemical determinants of these 
processes. QSP is an approach that uses 
computational models to describe and 
understand dynamic interactions between a 
drug and the pathophysiology at the cellular 
and biochemical levels. Physiologically 
based biopharmaceutics models (PBBM) 
are built on the same principles as 
PBPK models but include also aspects 
of how the drug delivery system (e.g. 
excipients, physical attributes, and way of 
administration) influences drug disposition 
and, ultimately, clinical performance.
How could PBPK-QSP impact drug 
development? 
Tobias: PBPK can be used to inform the 
DDI strategy for the clinical development 
program. It can provide input for the design 
of clinical studies, for selection of dose and 
sampling schedules. It can also inform the 
formulation strategy, the design of relative 
bioavailability studies, etc.
Erik: The number of possible applications is 
almost infinite, from the very initial phases 
of drug discovery to post-approval and life 
cycle mangement. Ultimately, PBPK-QSP 
can be used to waive clinical trials. If well 
planned and initiated early, it can be used to 
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The interest for PBPK-QSP is increasing, since many started 
realizing that it can save both money and time. ” 

support decisions throughout the complete 
drug development process.
Can you provide some examples of how you 
now support clients with PBPK-QSP?
Tobias: In an ongoing project, I am generating 
predictions from preclinical animal to first-
in-man studies. In another project, I am 
developing an absorption model for different 
tablet formulations that links the in vitro 
dissolution profiles to the PBPK model. The 
impact of the tested salt formulations at 
different pH on the pharmacokinetic (PK) 
parameters is also explored. Other projects 
involve prediction of complex DDIs including 
multiple, as well as polymorphic, CYP 
enzymes in extensive and poor metabolizers. 
Erik: At the moment, I am finalizing a PBPK 
framework for predictions of drug exposure 
in children with severe malnutrition. This 
will reduce the time needed to establish 
drug therapies in this vulnerable population. 
In parallel, I am helping clients with DDI 
assessments to be used as supporting 
information in drug labeling.
Are there any differences in your support to 
big pharma and small biotech companies?
Tobias: None that I can think of or have 
experienced yet. In general, there can be 
differences also among big companies and 
among small biotech companies. 
Erik: Big companies usually have a distinct 
goal and a preferred way of performing 
PBPK projects that translates into more 
conventional and well-established 
applications. At small companies, teams 
often show more curiosity in their projects, 
which I believe, gives them more flexibility 
and enables using the full potential of the 
technique. However, in later stages of drug 
development, both types of companies have 

more focus on adherence to regulatory 
submission requirements.
What is the typical length of a PBPK-QSP 
project?
Tobias: Most PBPK projects are performed 
within 2-9 months, depending on the scope 
and number of tasks.
Erik: For QSP projects, we often plan 
for around 10-14 months since they are 
becoming increasingly more complex. 
What software and tools do you use?
Tobias: The Open Systems Pharmacology 
Suite, also known as PK-Sim and Mobi. 
Other software, such as R and GastroPlus, 
can be used upon request.
Erik: As mentioned by Tobias, the PK-Sim 
and MoBi software are excellent tools for 
use in most projects. 
What are your key recommendations 
regarding PBPK-QSP work?
Tobias: Discuss the planned strategy and 
the work with the appropriate experts 
well before the information is needed or a 
decision is to be taken.
Erik: Know your drug. Build up knowledge 
in the disciplines relevant for the success 
of your product, e.g., physicochemistry, 
biopharmaceutics, PK and pharmacology. 
Do not take any shortcuts in data generation 
(for example, a poorly soluble drug planned 
for oral administration will need robust 
solubility measurements). Finally, if you are 
to commission the PBPK work, make sure to 
engage with an experienced and dedicated 
modeler.
Do you see any trends in the use of PBPK-
QSP in pharma today?
Tobias: I see an increased use and a rising 
interest in freely available open-source 
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software.
Erik: The interest for PBPK-QSP is increasing, 
since many started realizing that it can save 
both money and time. More successful case 
examples, shared with regulatory authorities, 
are needed in order to further drive the 
development.
How is PBPK-QSP work received by 
regulatory agencies?
Tobias: Regulatory agencies are highly 
interested in seeing informed decisions 
supported by PBPK-QSP models. They 
recommend the use of these models as early 
as possible during drug development. At 
the same time, qualification and validation 
of models, tailored for the intended use, is 
particularly important. 
Erik: As Tobias mentioned, regulators wish 
for a wider and early use of in silico methods 
to quantitatively support and justify the 
various claims and assumptions made. This 
also means that the drive must come from 
industry.
How do you expect the use of PBPK-QSP will 
evolve over the coming years?  
Tobias: I expect an increased demand for 
more thourough validation and qualification 
of PBPK-QSP models to be fit for the inteded 
purpose. Workflows will likely be more and 
more automated. 
Erik: The possible areas of application 
throughout the chain of drug development will 
increase in number. The value of PBPK-QSP 
for guidance and support of development 
strategies will be better understood and not 
be limited to the obvious benefits of waiving 
studies. In addition, increased efforts are 
needed to educate new PBPK-QSP modelers 
to meet future demands.


