"

T
L

=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019;19(12):2877-2886

Modeling of Drug Delivery to Solid Tumor with a Remodeled
Dynamic Capillary Network Induced by Two Parent Vessels

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Mohammadi M.! MSc,
Sefidgar M.*? PhD

How to cite this article

Mohammadi M, Sefidgar M. Mode-
ling of Drug Delivery to Solid Tum-
or with a Remodeled Dynamic Ca-

pillary Network Induced by Two
Parent Vessels. Modares Mechanic-
al Engineering. 2019;19(12):2877-
2886.

'Energy Conversion Department,
Mechanical Engineering Faculty, K.
N. Toosi University of Technology,
Tehran, Iran

*Mechanical Engineering Depart-
ment, Pardis Branch, Islamic Azad
University, Pardis, Iran

*Correspondence

Address: Next to Pardis Technology
Park, Damavand Road, Pardis New
City

Phone: +98 (21) 76281011

Fax: +98 (21) 76281312

msefidgar@pardisiau.ac.ir

Article History

Received: October 14,2018
Accepted: May 26,2019
ePublished: December 21, 2019

Today, mathematical models and numerical methods are highly regarded according to their
ability to predict and understand the cancer treatment process. In this research, the drug
delivery to the solid tumor with considering its normal surrounding tissue has been studied
by stimulating the blood flow in the dynamic capillary network and interstitial flow and adding
the solute transport equation to the fluid flow equations. In the present study for the first
time, drug delivery has been studied by a multi-scale comprehensive model with considering
two parent vessels with different branches and different input and output pressures. In this
paper, the intravascular flow was simultaneously simulated with the interstitial fluid flow. The
distribution of drug concentration has been investigated at different times. The results show
the dependence of the drug delivery to the interstitial fluid pressure, the pressure of the parent
vessel and in fact, the blood pressure of each patient, and the capillary network structure. In
addition, an increase of about 20% of the average drug concentration in the tumor site in the
present study compared to the previous study with a parent vessel is evidence of the key role
of the capillary network and its dependent parameters.

Keywords Drug Delivery; Solid Tumor; Intravascular Flow; Interstitial Fluid Flow; Distribution
of Drug Concentration
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