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APPENDIX A
Composition and Preparation of Mobile Phase for HPLC

Mobile phase composes of mixture of methanol c
water (3.26 : 1 by vol) containing 2 gm Tripotassium
Ethy1enediaminetetraacetate (Tripotassium EDTA) per 1liter

and adjusted until pH 6.5 with '  Ethylenediaminetetraacetic

Acid (EDTA acid). It must be freshly prepared.

The preparation procedure is as follow.

1. Dissolve 2 gm Tripotassium EDTA in 234.8 ml
distilled water. Adjust pH to 6.5 with EDTA acid. Add
methanol HPLC grade 765.2 ml. Mix well and protect from

evaporate.

P Filter through HA 0.5 um membrane filter with

suction filtration.

S Degas the mobile phase using a sonifier for

15-20 minutes.
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APPENDIX B
Standard Curve Determination
The typical standard curve data and the curve for

gentamicin concentrations in pooled serum are presented in

Table 18 and Figure 14, respectively.



Table 18 Typical Standard Curve Data

of

124

Gentamicin

Concentrations in Pooled Serum Estimated Using

Linear Regression1

Standard Concentration Peak . Inversely 3
No area estimated % Theory
Concentration
(ug/ml) (G/G) (ug/ml)
o) (o) 0 O
1 54039 0.9605 ?6.05
2 105996 1.9399 96 .99
4 229912 4.2758 106.89
8 421222 7.8821 98.53
Mean 99 .62
SD 4.96
cv 4.98%
1. r?2 = o0.998
2. Inversely estimated concentration
= Peak area - Intercept
slope
3. % Theory
= Inversely estimated concentration x 100
known concentration
4. Coefficient of variation (CV )

= 8D x 100
mean



Xo o0

o ® >

4500001
4000004
3500001
300000+
250000+
2000004
1500001
100000+

50000+
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y = 53048.7x + 3087.7 R-squared: .998

Figure 14

1 . T L T T T T T T
2 3 4 3 6 il 8
Concentration(ug/m1)

-
-l
=

Typical Standard Curve.of Gentamicin

Concentration in Human Serum.



Equation 1 :
IBW (male)
Equation 2 :
IBW (female)
Equation 3 :
CrCl (male)
Equation 4 :
CrCl (female)
Equation 5 :
vd
Equation 6 :
Cpmax

SS

Equation 7 :

CpminSS
Equation 8 :
Equation 9::

MD

il
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APPENDIX C

50 + (height in inches - 60)(2.3) kg
45.5 + (height in inches - 60)(2.3)

(140—-age)xBW(kg)

ml/min
72xScr{mg/dl)
(140—age)wa(kg)
{0.85) ml/min
| 72xSer(mg/dl)
MEN, — e Kelt’,
- L/kg
Kel t'(CpmaxSS - Cpmingg e—KEIt)
MD(1 - e Kelt’,
xg/ml
Kel vd t’ (1 - e KelT
= Cpmaxgg e_K91(¢'— ) ng/ml
£ = (=1) -1n CpminSS
hour
kel CpmaxSs
t’ Kel Vd Cpmax_. (1 - eKelT
mg

(1 - e Kelt’,

kg



Equation 10
MD

Equation 11 :

CpostSs

Equation 12

Kel

vd

Equation 13

Kel
Vd

Equation 14

ti/2

Equation 15

Ccr-or

Symbol
BW
IBW
TBW
Crcl
Ser

vd

(Ref.

Criél

127

t’ Kel vd Cpmin_g (eKElTJ—1)
= . mg
(eKelt =13
= Cpmax_g e~Kel(t - t7) Hg/ml
= 0.01 + 0.0024 (CrCl) hour 1
= 0.26 L/kg
62)
=1 in CpminSSVd -
= —_— hour
’r Dose + CpminSSVd
= 0.26 ' L/kg
0.693
= hour
Kel
e~ ¢
= ml/min
Scr x 1440

Body Weight (kg)

Ideal Body Weight (kg)

Total Body Weight (kg)

Creatinine Clearance, Ccr (ml1/min)
Serum Creatinine (mg/dl)

Volume of Distribution (L/kg)



Kel =
MD =
Cpmax_.=

SS

Cpmin55=

Cpost_ .=

tyyz =

Uer =

128

Elimination Rate Constant

Maintenance Dose

Peak Concentration at Steady-State
(rg/ml)

Trough Concentration at Steady-State
(ng/ml)

Concentration at the Time after Drug
Infusion had finished (ug/ml)

Duration of Infusion Time (hour)

Time of Dosing Interval (hour)

The Period Time after Drug Infusion had
finished

Half-1life

Urinary Creatinine Concentration (mg/dl)

Total Volume of Urine in 24 Hours (ml)
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APPENDIX D

Figures about TDxR Analyzer, Nomogram and Dosing Chart
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Age (years)
20 30 40 50 60 70 80 90
Females Bl aibhs F g8 5 1 1 1 ]
20304050 60 70 80 %0
30— 150 E‘ Males .9 TR R T S [ s T i — 90
- t - -
1 140f g
B e e
4 130 e
25‘— . E ]
4 120F ]
. C — 70
4 nof ]
> = E = :
20~ 100 - — 60
. = -
4 9o ]
4 sof jsog
15— = 1 =
4 70F 4 =
- F 4o 2
4 6ofF
10+ s0f
g 7 -
g E 40 :—
E 1 iF
@ 4 30
Q r~
s 5 C
2 1 20F
Q =) -
2 E
e U 19k
& 4 iF
S o obu_11 simrawe—S N\, L, SN '
10 5432520 15° 1009 08 07 06 05
[l[lllrllllf‘l , T ll(llll(ll“lifr'll[l‘l’( TT—I
201510987 —6—5—d4-5—4Vr'35 3 25
Serum creatinine concentration {mg/100mI)
Figure A Bjornsson’'s Nomogram

Nomogram for estimating creatinine clearance from
serum creatinine concentration in adults.

Use of the Nomogram :

Step 1 : Define a point where lines perpendicular to the
axes for the individual patient’'s age (sex) and
body weight cross.

Step 2 : Draw a line connecting this point and the arigin.

Step 3 : For any given serum creating concentration, a

corresponding creatinine clearance is determined
by this line.
Use the outer scales for serum Creatinine
concentrations higher than 2.5 mg/100 ml.
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Figure B The TDxR Analyzer System Uses Fluorescence
Polarization Immunoassay Technology to

Measure Therépeutic Drug and Hormone Levels.

Figure B.1 The 1light source emits light of different

wavelengths or colors with random spatial
orientation.

BLUE UGHT

S

o i ]
INTERFERENCE FILTER

Figure B.2 An interference filter is pPlaced in front of

the 1light source to filter out a single
wavelength of blue light.



Figure B.3

Figure B.4
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= =

INTERFERENCE LIQUID-CRYSTAL
FILTER POLARIZER

In the TDxR Analyzer System, this
monochromatic light is then passed through
a liquid crystal polarizer, and the end
result is a single plane of blue light.

EXCITED
FLUOROPHORE
EMITS
GREEN LIGHT

When a tracer, or fluorophore, is excited with
this plane polarized blue 1light, it is
raised to an excited state where it remains,
for a split second, before it emits light of
a different energy level and wavelength
(green light).



Figure B.S

Figure

B.6
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PATIENT
ANTIGEN

'  ANTIGEN LABELED
WITH TRACER

I ANTIBODY

POLARIZATION IS RETAINED

By definition, if the fluorophore is fixed

in solution, an example being if it is
bound to a very large antibody molecule,
the emitted green light will be in the same
plane as the blue excitation 1light. In
other words, polarization is retained.

' GREEN UGHT.

-9

POLARIZATION IS LOST

Conversely, if the fluorophore is free to
rotate, an example being a very small free
tracer molecule that is not bound, the
emitted green light will be in different
plane than the blue excitation light. Or,
polarization is lost.



Figure B.7

Figure B.8
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* *D
&

FREE
TRACER
TRACER-ANTIBODY
COMPLEX
When competitive © binding occurs, the

tracer—antigen complex becomes a part of
the very large antibody molecule; the free
tracer is small in comparison.

O*' ~ HIGH

- POLARIZATION
LARGE

B E e Low
O T POLARIZATION
SMALL

Because of the rotational properties of .
molecules in solution, the degree of
polarization is direcztly proportional to the

molecule. That is, polarization increases as
molecular size increases.



Figure B.9

~

Figure B.10
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LOW ANTIGEN CONCENTRATION
L 2

*D+DxBxP O
®b <
’\\JS. |
e .

™
HIGH POLARIZATION

o

So, if a patient sample contains a low
concentration of antigen, after the
competitive binding reaction reaches

steady-—
state, there will be very high bound tracer
in the reaction mixture. Therefore,

polarization will be high .

LOW CONC HIGH BOUND HIGH
ANTIGEN TRACER POLARIZATION

HIGH ANTIGEN CONCENTRATION
>P>PODDO

*PxPyP¥P O

g
N

L
‘d‘ ’*4

LOW POLARIZATION

Conversely, if there is high concentration of
antigen in the sample being analyzed, after
the competitive binding there will be a low
number of tracer molecules bound to the
antibody, most tracer molecules will be free

to rotate in the reaction mixture. So,
polarization will be low.

HIGH CONC LOW BOUND 5 LOW
ANTIGEN TRACER POLARIZATION
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Figure C The TDxR Analyzer

DUAL-SYRINGE
PUMP LiQuio
+ HEATER

CAROQUSEL

TWO-COMPARTMENT
SAMPLE cup

PMT

OPTICS
BAR MODULE
CODE
READER

LAMP

READING
STATION

e 000
PRETREATMENT TRACER = ANTIBODY

' SOLUTION DISPENSING
STATION

1: The major components of the totally automated, bench-top, fluorescence polarization analyzer
PMT, photomuiltiplier tube é




DATE : 01/23/90
TIME 2 12:34:12

SERIAL # : 14001

ASSAY : GENTAMICIN

CALIBRATION

VoL = 1.00
REFS 1
GAIN 20

CONC UG/ML
1<Ds NET

P
191.35
184.06
161.43
12928
T 9@
87. 23

CUhUWUNKE
nmTmMmooOwD

I1.D. CONC
A 0.00
B 0.50
& ~1.50
D 3.00
E 6.00
E 10.00

RMSE = 0.33

SAMPLES
gc CONC
7 8.l'1l AT
8 4.43
& 120

Figure D Therapeutic

AVGP

P4t 35
184.06
161.43
129.28
Q752
8223

NET P
8799
110.43
Yoy, 23

Drug

NET
I

2785.2
5766.4
2757 .1
&2t . 1
6327 .4
6£354.0

&I TP

&1 .35
184.77 ==
160.87
129.48 =
97 .62 =
82.195

BLK I
T 81
93.54
BIY23

@ g Hormone

Calibration Printout

BLANK

95.0
70.8
895.6
Q2.7
91.8
91.3

PERR
0.00
0.71
0.56
0.20
0.10
0.08

Batch
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1. BE NTAMICIN
1.1 SPL VBL 1.0
1.2 SPL REP 1
1.3 LOLIM 0.00
1.4 HILIM 8.00
1.5 CaAL VoL 12 lC)
1.6 CAL REP 2
1.7 CONC A 0.00
1.8 CONC B 0.50
1.9 EONE E 1. S0
1.10 CONC D 3.00
1:11 CONE E 6.00
1.12 €EONG F 10.00
1.13 UNITS o]
1.14 CRV FLT 2
1.15 MX DEV 5.0
1.16 MN POLA 170.0
1.17 MN SPAN 100.0
1.18 MODE 1
1.19 GAIN 20
1.20 MX BKG 1600.00
1.21 MN TR 4177
1.22 C DATE 11/30/89
1.23/Z//T\ME 12:18:=37
DATE : 12/15/89
TIME 3 10:338£27
SERIAL # : 14001
ASSAY : GENTAMICIN
CARCUSEL : 1
SPLVOL = 1.00
REPS = 1
GAIN = 20
CALIB.DATE : 11/30/89
CALIB,.TIME @& 125185/
CONC = UG/ML
SAMPLES
LOG CONC NET P BLK I
1 0. 85 175.32 101 .70
2 3.64 Pro6o 20 101.70
3 1.00 170.86 88.54
£ 4.01 111.68 85.26
3, 0. 23 191,135 89.98
6 4.09 110.72 F0.47
7 1.93 149.67 32.80
Figure E Gentamicin Concentraticn Batch Sample

Printout
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AMINOGLYCOSIDE DOSING CHART

1. Select Loading Dose in mgig gmm wncm] to provide peak
serumlevels in range listed below for desired ammog!ytosnde

o

AMINOGLYCOS IDE | USUAL LOADING DOSES  BXPECTED PEAK -

SERUM LEVELS
Tramein | Y5 to20mghy | 4 to 10 pgimi
Gentamicin e . ) m
Amikacin 5.0t 7.5mkg [ 1S to %pglmi‘
. Kanamycin - )

. 2. ‘Select Maintenance Dose (as percentage of chosen loading dose) tn
continue peak serum levels indicated above according to desired
dosmg mteml and the patient's correded creatinine clearance.

"PERCENTAGE OF LOADING DOSE REQUIRED -
FOR DOSAGE INTERVAL SELECTED

Cicicr (mi/min){ half lifet thrs) | 8hrs- | 12his | 24hrs
0 3.1 s - -
] 34 8 9% -
n 3.9 16 8 -
60 45 n 3 -
50 5.3 65 19 -

o &5, .- 57 n w2

3 24 ] 63 "8 -
el 9.9 8 57 81
2 1.9 n 50 5

17 13.6 3. 'y M-
15 . 15.1° 31 & &7
12 . 12.9 a 7 | e
10*° 2.4 rl} 4 56
T 5.9 19 e a
—— i B -3 | &

N2 . 4.8 nw.| 1 = B8

- 0 69.3 - 8 4 1 RN

*Calculate corrected Creaﬂnine Cbarame ckyer a:

‘Ciler male » 140-aqelserum creatinine
Ci) cr female = 0.85 xCk)er male -

'Alternatively, one half of the chosen Ioad‘ng dose may be given &t
an interval approximately equal to the esﬂmated half life.

’Dusing for patients with Cic} cr<10 mi/min should be asslsted by
. -measured serum’ levels.

Figure F Aminoglycoside Dosing Chart
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