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drugs in sera by LC—MS/MS
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LC-MS/MSE& o]&% dF Ad#AA 54 7lol=
Measurement guide for quantitative analysis of cardiovascular drugs by
LC—MS/MS

o] ZA7loluEx AlYAAY dZEF o2 RUE Y (Therapeutic drug monitoring,
TDM)S <387 98 &7%HE LC-MS/MS 7|¥WS 7]&3%t. TDML Q&3
ANersrs AARstAY AT TFF A= 5271 fAIEHSA &lshz] ¢shd
AN 2= i

J Mol N@AA F sholth. 58], Alasw Wt Fe
oFzol 79, M BF 4F HEIF AR Ratw E

BISTIN

O} SESRS; o} - a2
Fofal Alzst RARR S yUepd 4 Qlooz weixloz AZE EYSH ¥wo=
2sigjojor  stoh. o] F  Ad#A(digoxin, digitoxin, deslanoside, lidocaine,

procainamide % quinidine) % IX¥F A=A (atorvastatin)v AFZ, FH,

2l
AddA A3 Fo &3] s 9 BgForo] TDMeo|] Q7= AR o]
AFAA AN A W E4 Y (immunoassay) & ©]&3te] SAFY 21ejv AASHYLS
H]5-o] & Sl (non—specific) FAYHOZA dF Axt T oz dES
B&3h= vl&o] w2 wAAS A Ae, "F: dE vE SAH AHIg=E
Z1dst71el gAZE FEEttt oo g F uds AdaAAE FEeA sAALTE ¢
A= S o] aET HTd= oy ] FAEA 0] THestal 2 R}
Aegd s AEshe AAIZrtE 2T -dy AFRAH(LC-MS/MS)e] HASAHH &
71E SAHS dANAY AT & e FAd SANHoRE FEET 9oy, g
WAL A Hetk BAH S o] gste] BAGSEAERE SAHAYES Mdsta J4¢
=74 dake] B3-S ATl Al ool wrh wekA #HEHo R HAFA
ATH SAHS MPst AAHQ] 4 HA7F AFHA AR 44 w2
A4S AL 7 Ao A A B AFd FHe A 7193 5 gl
ole & ZA7tol=E 7 Fo] AFAA A ] FAEAo] 7Fegk LC-MS/MS SAHE
A A sFarzt gkek

o]

v

rlelel 1) 7 Fo AdwAl B 2 A% A% LC-MS/MS 24, 2)



3.1.

3.2.

3.3.

T=do €4 3) 93 Ul AdaA FE % AAE AT AR AAY A4, 4) EA

AE8A T g g Sl st Zledn o] SATPol=es AL A
oF

w2 v=s S48 A

ISO/IEC 17025:2005 General requirements for the competence of testing and
calibration laboratories.

ISO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to the
expression of uncertainty in measurement (GUM: 1995).

Abady MM, Jeong JS, Kwon HJ. Development and validation of an analytical
method wusing liquid chromatography—tandem mass spectrometry for the
therapeutic drug monitoring of seven cardiovascular drugs in clinical usage. J
Chromatogr B Analyt Technol Biomed Life Sci. 2023 Jan 1;1214:123552. doi:
10.1016/j.jchromb.2022.123552.
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MAA=ZrE Ty -y dZFEAH (LC-MS/MS)

A FZrtE 123 (Liquid chromatography, LC)E ®lY AR 7] (Tandem
mass spectrometry, MS/MS)el] A% AdAXo|t}, AA|FZvlETH Y=
ol #Y  AAEA diHer X AR dEE B3N EEHH
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6.1

6.2

6.3

e A B HA a7 AT

LC—MS/MS #H]
LCH = ol&A d4d A

L.

FH7I2 A" oldl fHxel AS AT AAA=viEIY (High

29 ARERE AFAR

performance liquid chromatography) ©]7%4¢ WdS +& 7l 4+ = Hx e
71%7] &2 (gradient elution)”} 7Fs3dt #2418 > (quaternary pump =2 binary
pump)E AREgth 7Y FAFJEUHEE Pzt 9 oF 7]wo] Qo A 2LE
FTAE 7 de RS AT dEFEA 7] Triple—Quadrupole (QQQ) E¥S
F313 Quadrupole—time of flight (Q—TOF)%= &8 7}s3sitt. 8 A=A %
22 WatersAFY] Xevo TQ Ed, SCIEX A}e] Triple Quad, QTRAP, QTOF =¥,
Agilent Akl QQQ % ¢TOF =¥l Fo] vt A=ZFEA7] AMES faiA= dAx

THAAA(AAD L S22 A7) 7 A FHlE ook Fht

BFehA &

&5 0.01 mg, weighing capacity 220 g (<), Mettler Toledo, XP205)

A ]

AR 7] 1 16,200g o] £ER 3 e 4R
E57] A Ao AAREAE dddE AdEFT
S E7] A ddsA ¢kl A7 vortex mixer

6.4 719~ B Alef

719 : 10 ~ 15 mL tube, 1.5 ~ 2 mL tube, micropipette (0.02 ~ 0.2 mL, 0.1
~ 1 mL), AZE W7 HAl, AA, spatula, filter catridge (PVDF 0.2 pum),
o] 5 of 34

Aok 1 ol EYE™ (HPLC grade), "l¥< (HPLC grade), ®ol25 (18.2 MQ)

Ier 4 9 S9d4A%A &4 (7.1 FX)



Therapeutic
Drugs Class Product No.D |Internal standard?)
range (ng/mL)
Procainamide® [4000-8000 Na+ channel blocker |PHR1252 39778
Lidocaine 500-5000 Na+ channel blocker |PHR1252 Lidocaine— (diethyl
Quinidine 2000-6000 Na+ channel blocker |226600 —d10)
Deslanoside 0.8-2.4 Cardiac glycoside 1173009
Digoxin 0.5-2 Cardiac glycoside D6003 901189
Atorvastatin® 3-150 HMG—CoA reductase 7P0001 Digoxin—21,21,22
inhibitor —d3
Digitoxin 10—-30 Cardiac glycoside 1199002

? Procainamide hydrochloride form
Atorvastatin calcium salt trihydrate

7.2 LC &M
7.2.1 olFiel +=nH] ¢ oofget FE AP, FL ol Fohe XHoE Axd
o F S AEZ F APARFA R oIt

A: 2 mM ammonium formate, 1 %(v/v) formic acid, and 1(v/v)% ACN in water
B: 2 mM ammonium formate, 1 %(v/v) formic acid, and 99(v/v)% ACN in water

7.2.2 ZHe Ade o AHdd At W HeZdds AdEg 50, 24y A xALe
Az wel MS v Alsrp Yol wizhbA] 29 conditionings &th. £H|E
ol F S WA F T Aud Zdd AFE VL] &8 ZrIaS HIh

7.3 MS/MSe] &=H]

7.3.1 XJ%*C}EH gl ¢ A4 e #9S €3 nitrogen gauges ASQ1EHE MSE
SAA AR dA" ¥yHEZo AR E sty JeE ARE

‘?ﬂ Ax o= AFE EUE AolA Fldnt
7.3.2 o] &3} =7 : o3 ow ESI(electrospray ionization)$S dFal positive(+)

) 7 545L EF Sigma Aldrichol A 98t orn, &% 98 % oS HeEdH. o]
L E4E25% gA 7tsetth

2452 X5 Sigma AldrichollAl T8kl en, oo Fah= o
g 2 Aafo A= 2 o FHYAEA WHEFELAR 7 9 AE =
& digoxin % deslanoside®] [M+NH']+ o] &Alo] =& F1u 24
Aol ol FA B Ae Tk dFS FUT

4) A} 2 o : Zorbax SB-aQ (2.1 x 150) & o9} H|=3k A A 49
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7.4.2 717] tune up @ ETEMNS ok 0.1 mgkeg AEE o|EAd] AT T 1 m

1
H ol #2Hel 3 mass interface®t 2% A A5}

—

£l
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AEHS 3Folstar ZF 33HE W precursor ion 2 product ion

g} e MS parameterg 3to}
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¥ 2.7 & AdBAAANA MS/MS 42 FAH precursor ion ¥ product ion.

Compound Precursor ion (m/z) Product ion (m/z) Collision
energy (V)

Procainamide 236.15 [M+H]+ 163.08 (quantifier ion) 30
120.04 (qualifier ion)

Lidocaine 235.23 [M+H]+ 86.09 (quantifier ion) 20
58.07 (qualifier ion)

Quinidine 325.18 [M+H]+ 184.07 (quantifier ion) 48
307.17 (qualifier ion)

Deslanoside 961.51 [M+NH4]+ 651.37 (quantifier ion) 19
522.31 (qualifier ion)

Digoxin 798.46 [M+NH4]+ 651.37 (quantifier ion) 19
521.31 (qualifier ion)

Atorvastatin 559.26 [M+H]+ 440.22 (quantifier ion) 28
466.20 (qualifier ion)

Digitoxin 782.45 [M+H]+ 652.37 (quantifier ion) 15
521.24 (qualifier ion)

Lidocaine—(diethyl—d10) 245 [M+H]I+ 96.09 (quantifier ion) 20

Digoxin—21,21,22—d3 801 [M+NH4]+ 654.38 (quantifier ion) 20

7.4 ¥ 54

LC-MS/MS 71719l A Fn7F dadd AAE7 B9 A5 B 59944
RFFEGAS B ZAsle] = B R AE, ¥a mY ol Ay, ¥4
HAn o] S gQlsitt. FrMR o8 = HYe XFEANS A5t 7
ArdEa AX4A4S JellE 55 19 2 =S (Limit of quantification, LOQ) o
dFsl= v el

8. Aldy
8.1 XT8N E YHEFEN A=z

7104 #hjE ueE FEEE D YWEHESFEAS 747 AR FUsH

SAs] WS 2 A FAb A BFASIE SR E3AAD F 1 mg/g A=

5 X 1o sEsteE AES FUPS A$, atrovastin calcium salt trihydrate® dimethyl
sulfoxide (DMSO)o =Y AS AAF 7| atrovastatin® DMSO9| ol UYWA] ZTFEAEL
W g it



Lol 71&=H

-
3t

[e)

T

stock solution
W oA calibrator® AFEE o

J

8

=z o
T':E;é]

4d

-
st

.
214

T

h 8

Az

o
st

=

=
=

stock solution

therapeutic range

B

wo o T Mo o2 N " T T I Wl oo e w LN BT
o] o & o A M BT T W T Ty o B Mg Ty T
S 3 oo my — B0 pay B o _ ol T
g & g Ho o il r Y o N
S T T 2 Egsw E= = g A W
= n ) g L X _ o AP
ER 0T gfazriicd IREDE BRogn
> — | ;0 o ! ) T
= . oo — o X "o NI N o W
x~ g o =y = — < L N Ho ) i E o=
3} o X Ko ~ ; o T = T
. rgies ﬂ@%%%mﬁ.m% ® oo T H M%55Lﬁ@
_ G B o o -
W oL b g3 b o Wk 2R e Vg PL g TOE
of T R T e R B S i T
zn <L O Nooo R W3 = S o H oD R R A
] Ml S Mo ® o = N =y = ™ T B el = w wom c -
S oS e Ty —omw =% HET
9/ T qmm de oy W o RO " i ﬂwﬂl = " g W T oﬁw RG] AMM
NI :.L M X Ny BT &o o ™M _foT 3 ﬁ_a 5.0 el - @E n%l -~ @ oy NF
Roo oo o oo D o = g THRIDu
K B T o@r xR B o R % w2 L
GUI 4 o By 2 F g X W o S Ty == X
SRR e LB EEh Ex d¥z i *LTzs=
e e < " W 5
X, Ho M_e oo e BE ey & =5 do T i o - o = e BT
R TeTof Troeltet: fp I TEicil
X o o W o T o m N o m W - — Nr p oo o s
iﬂl%ﬁwmfmﬁy = T o= §oE 8w 2 £ MMmfamﬂﬁﬂ
g . R ol R N B S L m SE g e
G S O S S b Wk Moo < o S
A T o X W o T N R OW R ] > = ol = o
. 10 OE E.E VI — TKH ‘mv:wu ﬂA!x_ ﬂrD %0 ﬁ_l o X ~o Oﬁ ﬂ
T K o = T o @ B o W w T A ALy
B oge m P oA KO gy e E W s N = O T O o A
ME s T S SR R I =B wET 2E | ERTEw g
) &G0 T T S g OO o 2% W T B T oS e g
a4 A CRCHC TR I A R I T To®l e EwE
=1 o NS _ — olo — - = OT —~— K ~ 0
Zr X B @ w® T o= AN N il o O o N =% X w3
do B V) R TR S T oy TP T % B o Pl E
e B e m T em oW RCE R P A
_wﬁ 3 ) QL +— ZT Lf 0_1_ —~ O by X = ™ % i mK M N ﬂE _&.E I — =
A T TR V. Mo L Exw o WET 4 L3 X ET IR
aF . ®WEREE T oMw Lo F xe e | T 7R
W owE N w momEy £ YT oL R Daw B 1y
o o = do K < a2 F S R o © N s N Mo o
™ o) al| T %% do
o 6 © o | Ko




AAE  quantifier ion®] ARvIEIWS

=K

o] ZdellA ¥ =

FES hZES

o

O

E
e
To-

A

TE& NS calibrator®Z AMESE WHOE Eq (e wet &

22!

—
fiTe)
w

i)

i

Caa D

M, Rstd
X
MRsample

X

ARsample
ARstd

Q@ample

NE T AddAe] 5

g

*

g

Csamp/e .

IAZnlETIHAA T2

Zh

oANA &

[ E-8-o)

g

bz

3 A 3 (3

F 893}

%E( Cs[d) g’ E

g’l

ol
ok

&

N
BA

ol

o

ol

AZEIYgA 9=

ZE

oo 4

==
=X

2

=
K3

3

bs

s

3ith Eq (2)°] wet g

_?L

o
=

linear equation

R2dE =

ax + b=

ste] y

=

o

y o

2

(ARsample —B )
A X MRsample

(Zsample

NE T AdAe] 5

g

*

g

Csamp/e .

g ABE BA3 g2ulE1doA] 13

ARsamp/e :

[ E-8-o)

u\l (84

o] linear equationo Al 7]27]

(e3]
=

b AR

;OH

=350

3

D

%l linear equation®ll A y-&



AR AERA 7 Fo] BA AEE ) e@,
N zAe 7 APHNA Agss u @ AREA uie oA HHaE APl
i, AAsE 246 weh B Ang A%% A% Adan

10.1 LC-MS/MS =4 =7

it 3. HPLC condition

AHE ] Shiseido®] NASCA2 system

A= Zorbax SB—Aq column (2.1 X 150 mm, 3.5 um)

. A: 2 mM ammonium formate, 1 %(v/v) formic acid, 1(v/v)% ACN in water

o

0 B: 2 mM ammonium formate, 1 %(v/v) formic acid, 99(v/v)% ACN in water

4% B (0~1%), 4~40% B (1~3%), 40~50% B (3~9&), 50~100% B (9~10

71&7] &4 o s
), 100% B (10~13+), o|F HZE 4% BE 27t P 3}

& 0.2 mL/min

A= FYF |5 ul

4y 25 30 °C

S ENZY 4 °C

¥ 4. MS/MS condition : Triple TOF 5600+¢] ESI positive mode (Source Temperature
500 C, ion spray voltage floating 5500 V)

Compound Collsion declustering cone gas Drying Curtain

energy (CE) potential (GS1) gas (GS2) | gas (psi)

(V) (DP) (psi) (psi)

V)

Procainamide 30 60 55 55 30
Lidocaine 20 60 55 55 30
Quinidine 48 60 55 60 30
Deslanoside 19 60 60 55 25
Digoxin 19 60 55 50 20
Atorvastatin 28 60 40 55 20
Digitoxin 15 60 50 55 25
[?H10]-lidocaine? 20 60 55 55 30
[2H21, 21 ,22] 20 60 50 55 30
digoxin®

¢ Internal standard for the quantification of lidocaine, procainamide, and quinidine.
® Internal standard for the quantification of digoxin, digitoxin, deslanoside, and atorvastatin.



102 29E" 9 F2rlE
= - =] o) - -
7E AAA = AZvETR AJollA bd FE7F HA @sko, MSollA AHgk Ad
O E 5
Aes Sl AdEAdo] FrR .
[A] Product ion [B} [M+H]* ICl Product ion [
m/z 163.1% 1 m/z 2352 m/z 184.1 P
20000 | |
L :‘) -------- cHy Be
- '-JJN,\S‘:chH, : 15000
e g | H et Product ion
= | v
E R 10000 Product ion
2 et |
% 2e ge o er = O N\@’X__T" m/z 307.2 —
= m/fz120.0 I b m/fz325.2
1e4 24| Produdt ion Hy | 5000 &
[M+HT* m/z 5814
m/fz 236.23
¥ ¥
oetlL Ol 0
100 150 200 250 100 150 200 250 200 250 300 350
Mass/Charge, Da Mass/Charge,Da Mass/Charge,Da
D Product ion Production _
(D) m/26514 +—— (E) m/z6514
i e
1500 g | o
¢ e “
e ciliv oo d !
_4@ 1000 ‘::0 m/z 944.5 b °. J\_}] Q,,(‘I ’(’\.Jj
a = < 26| H
= [M +NHJ]* [M+H]*
so0 | Product fon | m/fz 961.5 m/z781.4
m/z521.3 : x ¥ production M+ NHJ*
m/z521.3 m/z 798.5
l g
o s o A ik & ol b 4 cr " gl | J_ Jrvalsge s ; l "‘.‘ W
500 500 700 800 900 500 600 700 800
Mass/Charge,Da Mass/Charge, Da
B—
{E] Product ion {G, -------- ::rjz ;;‘;3“
m/z440.2 4oy
et 2000 " 5 |
[M+H]* £ i L H—
/2 559.3 we [ & ]’ 5.
= get Product ion e 5000 | Cb,ji:j \Ij o ‘.n‘f? an
= m/z 466.2
: / o
5 A | 10 R S
[M+H]*
26t 2000 | Product ion m/z782.5
| mfz521.3 <
oe* L. il i \| ; | o s ] i | l
400 450 500 550 500 600 700 BOD
Mass/Charge, Da Mass/Charge,Da
oy 2.7 ook o] MS/MS ~#E® (A) procainamide, (B) lidocaine, (C)
quinidine, (D) deslanoside, (E) digoxin, (F) atorvastatin, and (G) digitoxin.
(A) (B) (=] (D) (E) F) (G)
2000 | ; | | | " | ] "
ﬂ 5055 | 1200 ( 3.0e5 I ;‘? |‘ 5000 ‘l 500 "
1500 |I es \ 1000 25e5 | o0 | 2000 | 400 ||
: 800 | | | 2.0e5 00 ‘ — | - ‘
b [l 1.0e5 600/ “ 1.5e5 |‘ ‘ | ‘
‘ . | 1.0e5 | - 2000 ‘ 20 [
500 I 5.004 | 4001 ( : | | - | \ |
I ’ I 200 I 5.004 ( o ‘ 1000 ‘I I 100 A
o [ 7Y B 0 ks 0.0e0 L Al 0 0 A
5 10 15 5 10 15 5 10 15 5 10 15 5 10 15 5 10 15 5 10 15
Time, min Time, min Time, min Time, min Time, min Time, min Time, min
¥ 3.7 o]k 9] extracted ion chromatogram. (A) procainamide, (B) lidocaine,

(C) quinidine, (D) deslanoside, (E) digoxin, (F) atorvastatin, and (G) digitoxin.
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10.3 Carry over, A e 2 ujz gy}

bt

=

sto] AAEld T AIEE FUIS W carry overZ}

=
Ed AN FEY Aol AW EFEAL

gy E LC/MS/MS Wl
el 2= AS B3
Avetel At kg AP W, 739 AFFES /M FE A 15%
ojie] AeEE FFHohe= Aol FAEHA Post—column infusing WHOo =2 wjd gy}

=
(matrix effect)E SIS W, 24 I35 HHEEF AFFdA  AAHZ  signal

b

oo

suppression®] §l
ot o] A S wje] Aol
7y AgA A ALEsteE AHE vtgeZ AlEA WHE set—upd W= o] A

7hs|ofof B},

(A)

0
Digoxin Atorvastatin = Lidocaine 10 { Procainamide

90 100 80 B
Quinidine Digitoxin Deslanoside
80 140 * 0 | ™
| | 100 ' 100 | [ i
™ 0 |
| 120 %0 o0 I| || [ 50 |
L 100 ” = | i 4 | 0 | i
z | [ n [ m @ | = |
x - | | |
§ . ‘ | 0 | 0 || 50 ‘ w0 | w0 |
£ 50 | 0 | 40 |
\ L | | ‘ \ » [ » |
0 I | w0 | 0 | = | I\ I
Pl ; a0 il 30 l'. 0 |'\_ » I = 0 £ o
\ o Y | SR - M —
w0 0 e 2k = ol o — 10 — 10
L] — 0 0 o 0 — . ] — L]
o 3 & 9 12 15 L 3 & 9 m 1 L] i & 9 1z 15 L] 3 L] 9 1z 15 Q 3 6 8 1 15 o i & P 12 a5 o 3 & § 12 15
Time (min) Time (min) Time {min} Time (min) Time (min) Time (min) Time (min)
(B) 15
‘lLevel 1 ¥ Level 2 Level 3 u Level 4
10
w2 I
z | Z T 5 | I
g o e + - t + 4 1
oIt IT 3 e .4
< 5
-10
-15 4
Digoxin A tati Lidocai F i id Quinidi Digitoxin Deslanoside
(C) Standards mixture
infused by post column vonssners Destanoside
3% under serum matrix Crainidine
é Procainamide
= 3 Digoxin
Pump  Autosampler Column T-connector ESI-MS/MS [ l;lm;::
il ﬁ: _T_—' g’ weree Atorvasiatin
: Wy BN
Sample injection of Post column infusion
purified blank serum of standards mixture

Nl

a8 4, =& ol A= (A) carry over, (B) selectivity (C) matrix effect.
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10.4 AA4, 8= 2 Ad= 23}

= = -

b

7F9] ook thsle] LOQelA LOL(AE 3HA) WY oA AoAS(r?) 0.999
)3

ojate] ZAMAS YEFHATL. Procainamide, lidocaine ¥ quinidine & ©E 9ok}

FA BA Al AUFeR awER BA ool st A9 Y 9oEe ¥dF v=

Hejol o] AXAPE HrtE o AAAGF(r?) 0.998 o] A2 YER) St

¥ 5.7 F AEAAY AXA E HESHA (LOD), A=HEA (LOQ)

Drug Linearity range Linear equation r’ LOD LOQ
(ng/mL) (ng/mL) (ng/mL)

Procainamide  2.5-500 y=0.9041x+0.0201 — 0.9997 0.01 0.5
(1000-50000)* (y=0.9997x+3.2883) (0.9996)*

Lidocaine 2.5-250 y=1.0011x+0.0058 = 0.9996 0.01 0.5
(500-20000)° (y=1.0129x+1.1832) (0.9986)°

Quinidine 2.5-500 y=0.1089x+0.0012 9999 0.02 0.5
(1000-100000)*  (y=0.1489x+0.1645) (0.9985)*

Deslanoside 10-2500 y=0.3074x+0.0274 0.9997 0.05 5

Digoxin 5-2500 y=0.8946x+0.2417 0.9991 0.025 0.5

Atorvastatin  2.5-2500 y=0.2513x-0.0232 0.9992 0.025 1

Digitoxin 100-25000 y=0.0294x-0.0163 0.9991 0.25 25

# Results from extended concentration range

4 W AHegr 9 AR HrEE 9tk dF/d3 BAES AAES S o,
3 FES 96.3~102.8% H A el ow, HbE A A JARTHAH D)= 6%5
bA] Sk},

F 6. AERAE HUH dH AR 24 A de B A AP 3 2R (n=6)

=
Drug Gravimetric Intra—day Inter—day
value (ng/g)  Recovery (%)  Precision Recovery Precision
(RSD %) (%) (RSD %)
Procainamide 24.46 98.0 4.6 98.3 2.8
250.4 98.6 4.4 101.3 2.5
3834 98.8 2.5 102.8 3.5
7297 100.3 4.8 97.2 5.9
Lidocaine 63.15 98.1 3.4 102.2 4.3
263.5 101.1 3.0 102.8 2.3
534.6 100.5 2.5 101.1 2.3
3059 100.5 4.1 97.6 4.4
Quinidine 25.80 96.8 2.2 97.3 5.6
1465 101.2 5.8 100.7 2.1
1475 99.8 5.0 100.8 1.6
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6297 102.8 2.2 102.8 0.1

Deslanoside 0.8283 101.9 2.2 100.8 4.3
2.440 101.8 3.8 102.1 1.7
454.8 97.2 5.2 96.9 0.7
1413 98.8 5.9 100.7 2.1
Digoxin 0.5887 101.9 3.4 98.8 4.6
2.029 98.4 4.9 98.5 3.7
132.6 99.1 4.8 99.3 2.4
483.1 98.7 1.8 99.3 5.9
Atorvastatin 2.980 102.5 2.5 99.8 2.7
24.87 97.5 2.8 97.8 3.6
128.6 100.6 4.2 100.6 5.1
590.2 96.6 5.5 97.5 5.4
Digitoxin 10.03 100.0 4.6 101.3 1.3
14.95 98.6 3.2 98.9 0.3
25.59 102.1 3.1 100.7 4.6
5232 96.3 4.9 100.3 4.9
10.5 ogFst 94 wjdo] 38§

F 7. aAdT, ndd # ndRR dAHdAM e 54 A

Expected Measured values (ng/g)
Drug concentration — _ _ _ _

(ng/g) Hyperlipidemia Hyperalbuminemia Hyperglycemia

serum serum serum

Procainamide 4900 5253 £398 4754 £ 346 4456 £460
Lidocaine 2919 3167 £ 275 2721 + 274 3225 + 316
Quinidine 3933 4042 + 285 3705 £ 266 4311 £ 397
Deslanoside 2.421 2.34+ 0.14 2.2 + 0.27 2.37 £ 0.35
Digoxin 2.011 2.017 £ 0.12 2.008 £ 0.15 1.94 £ 0.15
Atorvastatin 151.5 147.25+ 13.92 1379 £ 17.71 147.23 + 16.1
Digitoxin 25.18 22.203 + 2.98 24.76 £ 3.03 25.95 £ 1.65
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