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Abstract

Applications of convolution to intravenous anesthetics

Jong Cook Park’

Department of Anesthesiology and Pain Medicine, Jeju National University School of Medicine, Jeju, Korea

Modern medicine has made remarkable progress with engineering. Computed tomography is a diagnostic tool that uses digital
signal processing technology. Understanding the basic principles of medical devices that are widely used in modern medicine
by clinicians can improve the accuracy of care and patient safety.

Intravenous anesthetic agents induce respiratory depression and cardiovascular complications, so its administration requires
professional training. Target controlled infusion (TCI) is a device developed to administer intravenous anesthetics relatively
safely. This device is a device that applies the pharmacokinetic / pharmacokinetic principle.

This paper reviews the literature on pharmacokinetic concepts and applications of convolution for administration of
intravenous anesthetics. (J Med Life Sci 2016:12(2):88-92)
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Figure 1. These

maintained 1 ug/ml
C: The result of plasma and effect site concentrations
functions.

graphs show the expected plasma and effect—site concentrations when administering
standard patient by a dosage regimen D(t). This dosage regimen
(ke0 = 0.26 /min, Vdpeak = 44 L). A: D(t) is a dosage regimen. B: Unit disposition functions (UDF).
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shows that the effect—site concentration is reached and

is convolution of dosage regimen D(t) and unit disposition
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Figure 2. The figure shows the rate of administration according to the target concentration when administering remifentanil
to a standard patient (keO = 0.60 /min, Vdpeak = 17 L). A: Target concentration of effect site. B: The infusion rate
required for effect site concentration of 1 over time t, 1(t). C: This infusion rate is calculated for achieving the target
concentration of A. D: Plasma (solid line) and effect site (dotted line) concentrations are estimated using the calculated

infusion rate of C.

g = Z0 23
QIAO| A oF=E2] o]Fo] AF AIHEH A|AHo|gtal 7pgE 1) Smith SW. Digital signal processing : a practical guide
u AEFAHLS oFE9] gekQ o) FESE 4~ Qlal HuulF A9 for engineers and scientists. Amsterdam : London:
EXFERETY AR S8 4= ot Newnes; 20083,

2) Enderle JD, Bronzino JD, Blanchard SM. Introduction to

7917



Jong Cook Park

3)

4)

5)

6)

7)

biomedical engineering. 2nd ed. Amsterdam ; Oxford:
Elsevier Academic; 2005.

Sunil S. Jambhekar PJB. Basic pharmacokinetics. 2nd
ed: Pharmaceutical Press; 2012.

Bailey JM. A technique for approximately maintaining
constant plasma levels of
Anesthesiology 1993;78(1):116—-23.
Challis RE, Kitney RI. Biomedical signal processing (in

intravenous drugs.

four parts). Part 2. The frequency transforms and their
inter—relationships. Medical & biological engineering &
computing 1991;29(1):1-17.

Challis RE, Kitney RI. The design of digital filters for
biomedical signal processing. Part 1. basic concepts.
Journal of biomedical engineering 1982:4(4):267-78.
Borowski EJ, Borwein JM, Borowski EJCd. Collins
dictionary of mathematics E.J. Borowski & J.M. Borwein.
[Rev. ed.] ed. London: Collins; 2005.

_92_

8)

9)

Miller RD. Miller's anesthesia. 7th ed. Philadelphia, Pa. ;
[Edinburgh]: Churchill Livingstone; 2009,

Park JC. How to design intravenous anesthetic dose
based on and

regimens pharmacokinetics

pharmacodynamics principles. Anesth Pain Med

2015;10(1):235-44.

10) Tackley RM, Lewis GT, Prys—Roberts C, Boaden RW,

Dixon J, Harvey JT. Computer controlled infusion of
propofol, British journal of anaesthesia 1989:62(1):46—53.

11) Bressan N, Moreira AP, Amorim P, Nunes CS. Target

Controlled Infusion algorithms for anesthesia: theory vs
practical implementation. Conf Proc IEEE Eng Med Biol
Soc 2009;2009:6234-17.

12) Peters SA. Physiologically based pharmacokinetic (PBPK)

modeling and simulations : principles, methods, and
applications in the pharmaceutical industry. Hoboken,

N.J.: Wiley; 2012





