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ABSTRACT

Although fentanyl has been widely used in cardiac anesthesia, there is limited
data on the pharmacokinetic model for assessing the effects of a cardio-pulmonary bypass
graft (CPBG). The aim of this study was to determine the fentanyl concentration in human
plasma by using the HPLC-UV method. The investigation of population pharmacokinetics of
fentanyl in CPB patients developed a simple model for predicting a fentanyl concentration-
time profile which correlated with factors during the cardiac surgery.

The developed population pharmacokinetic modeling was applied to determine
the optimal dosage regimen for patients during cardio-pulmonary bypass graft (CABG)
surgery. The one-compartmental analysis of the data using the WinNonlin® program provided
the best fit to find initial values of volume of distribution and clearance. The correlation
between age, body weight, and dosage regimens was described by the Monolix® program. The
primary result of the volume of distribution of fentanyl was correlated with the log of body
weight in all groups. The population pharmacokinetics of a high dose regimen for volume of
distribution and clearance were V4=47.7 L and CI=0.109 ml/min, respectively. The
pharmacokinetic parameters of fentanyl from this study can be used as basic information for
further study in related fields. However, the results were insufficient to explain the
pharmacodynamic results of fentanyl, implying the importance of a titrating analgesic to the
clinical effect. Thus, a more complete pharmacokinetic parameters model and suitable dosage
regimen need more Thai patients’ pharmacokinetic/pharmacodynamic data and the method of

analysis for lower concentration measurements could be used.
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STUDY / POPULATION PHARMACOKINETICS
143 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

msfaszausulumilaludoauyuddrsmsanasisuearainiuale HPLC  uazmidsygnd 141y
=1 Pl "W Y A LY

msnmsaat lugihemndaemeaduaeniale

DETERMINATION OF FENTANYL IN HUMAN PLASMA WITH LIQUID PHASE EXTRACTION

FOLLOWED BY HPLC METHOD AND ITS APPLICATION TO ANESTHESIA IN CORONARY ARTERY

BYPASS GRAFT STUDY

WA HI%e 5037611 PYPT/M
.3, (AAFNIT)

AnEnsTuMINUS nuIneTiinus: neusu adsna, Ph.D. (BIOPHARMACEUTICS & PHARMACOKINETICS),

Jd o

Asansal F1U1YIY, M.D. (ANESTHESIOLOGY)
UNANYD

1o

=2 Y1 a = Y 1 Y "o W = 9 Y o
pauddneurunmitaszinig 1¥eg1endnvnadumsadaiiale HAGINVOYANWNATUIN T Y-
Cic! T
N

A o o YA 1 o Y A o o Y 1
i]auﬁ’lﬁﬁi‘ﬂi]']ﬂﬂﬂluﬂuvl"llﬂw']ﬁﬂﬂ18W1ﬁlﬁulﬁ@ﬂﬁ31% HAZNTIINTUINYARUDIVUIAYT ll@]ﬂﬂuvlall'ﬂﬂ']\i

andeq Sagszasdvesnisinuil e mymSinavesruumialunaauvesnu 1903335124
HPLC-UV uazsiunesravesszavsudunitdanemndssaumans lulsemnssuiuinn  Tasnsly
nyusiaesessiislumsiineanudutuvessniumialuvaginmsidauiemaduiaeanile
yazsihneranNyTULT Ve d¥aumaasvosaoatea1 Tuvazihmsiida Tuszaulszsng
ﬁ’mmmmmﬁmaumﬁﬂﬁuﬂizﬁmmuazmummﬂﬁ’mﬁﬁﬁqﬂ wannsanvenala
vinmsmuaelumiaiilfuau ldhdauemaduideniale Taeld1uam non-compartment with
sparse model 91n11J5n53 WinNonlin® 1@ 15 umsmimiz uduvesSunsmsnszaeenlusene
1 mnsiisageenang1ane awdeTlsunsy Monolix” Hllumsmaruduiusvesmmiines
Mandysauamani iy 014, vminda uamumm@iwqﬁiﬁ'ﬁué’ﬂw HADINMIANEIENUT ThnI R
yosfiholinnuduiusnundsvaumansvosszdueuvuniiia %’ay_amﬁ%aumm%’ﬂlmﬂiwmi‘*7'1

I8svenluvnags wua Hilfinasmsnszaedivesen iy 47.7 aas uaz AINMSMIAE100NIINT1INY

v
v =

" v ' ° (J o J a y
M1nY 0.109 na.mm‘ﬁ ATNAINY “IN@]'JLI,‘]Ji‘VI'NLﬂﬁ%ﬂauﬁ?ﬁ@]iﬂl@ﬂﬂuﬂuﬂ?ua‘ﬂ']ﬂﬂ']iﬁﬂ‘kl']‘El ﬁ']iJ'lﬁﬂi‘]gf}

I & ) o = A A4 9 " < Lo 1 o ' Y

L‘]_]uwu;iput’(”mi‘]_lﬂﬁﬁﬂH”IE]uVILﬂEJ’J‘UEN amﬂﬁﬂmuwamﬁmamuﬂq"luﬁwusm“lumummwamu
' 9 '

dywasmnaas Fatianudglumsinneraninain aniuaumsdulsmundyraumans nauysol

o A = v ) o s o ¢ 9 4 v X
NUVHINYTININNIE Y i]\W]'t‘]\ifﬂiﬂ]ﬁyjalﬂﬁﬂﬁ]auﬁ?ﬁﬁilmglﬂf'f"]fWﬁﬁWﬁﬂiﬂTﬂfﬂﬂ?ﬂqﬂﬂﬂNWﬂﬂQWH ag

L4

v ana P o Y a Y I o o
@]'E'Nﬂ']i'J'ﬁ'JLﬂ§1$ﬂﬂﬁ']3J'liﬂ']ﬂﬂ'J']lll"lliJ"llumﬂﬂlﬂuﬂ?uaiuigﬂﬂﬂ@1ﬂ31u WWITNMMUIYNAANUAUNUD

o s o s a ' X Ao o 1 o Y A y v
"lJ'fNLﬂﬁ"]ﬁ]ﬁuﬁ'lﬁﬂi/!,ﬂﬁﬁlfwaﬁ'lﬁ@i"llﬁNfﬂ!,“I/\l‘L!‘Vl11!611!5'Nﬂ']fJﬁ‘]J’JfJVIﬂ']ﬁNN']Glﬂﬂ']ﬂw1ﬁ!ﬁumﬂﬂ1’nsli]llﬂ

143 wih






