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ภาคผนวก

ภาคผนวก ก วิธีการหาคำตอบเชิงจำนวนของวิธี Double Pool, Variable-Extracellular 
Volume Urea Kinetic Model

Variables:
VE
V,
CE
c,
G
K . 1

K
t

Qf

dt

= extracellular compartment volum e (ml)
= intracellular compartment volum e (ml)
= extracellular urea nitrogen concentration (mg/ml)
= intracellular urea nitrogen concentration (mg/ml)
= urea nitrogen generation rate (mg/ml)
= intercompartment mass transfer coefficient (ml/min)
= dialyzer urea clearance (ml/min)
= time (min)
= rate o f  weight gain during or between dialysis (ml/min) 
= sm all in terval o f  time (mm)

Initially, when t = 0:
CE0 = CE(t)
Gfo _ c,(t)
VE0 = VE(t)

Equation o f  double pool UKM:
dCEท /E = VEdCE + ÇEdVE = G - KcU(Ce - Q  - CEK

dt dt dt

CEdVE = Qf (Q f is negative during dialysis)
dt

Integrate D2:
V E = VE 0 + Qft

Yd f !

D1

D2

D3

KcU(Ce -C,) D4
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Discrete solution o f  equation D1 :
CE(t+dt)= CEt + dt [ G - KcUCE(t) - C,(t)J /( Qf t+ VE0) - CE(t)K - CE(t) Qf D5

Discrete solution o f  equation D4:
c,(t+dt) = c rt + dt [KcUCE(t) - Cj(t)] / V, D6

Following is a description o f  the algorithm for calculating V and G described in appendix 2:

To solve for CE and Cj at the end o f dialysis:
Divide total dialysis time into a selected number o f time intervals (ท)
Divide total dialysis time (ท) to obtain a discrete value for dt 
Solve equation D5 for t=0 conditions 
Solve equation D6 for t=0 conditions
Replace CE(t)and Cj(t) with new values for CE and c, respectively 
Loop through solutions o f equations D5 and D6 (ท) times

CE should match the measured post dialysis BUN  
If CE does not match, adjust VE and V, and begin again.
This establishes V.

To solve for CE and c, at the end o f  a week o f  dialysis:
Select the next interdialysis interval
Divide this total time into discrete small (ท) intervals as above 
Change Qf to reflect rate o f  weight gain between dialysis 
Use previous solutions for CE(t)and Cj(t) above for CEÜ ,€ 10 ,VE0 
Loop through solutions o f  equations D5 and D6 (ท) times
Repeat intradialysis and interdialysis solutions for CE(t)and Cj(t) until a week o f  time has 

elapsed

CE should match the measured pre dialysis BUN.
If CE does not match, adjust G and repeat from thebeginning.
This establishes G.



ภาคผนวก ข แผนภูมิแสดงข'นตอนและกำดับการวนรอบของวิธีการหาคำตอบเชิง 
จำนวนของวิธี Double Pool, Variable-Extracellular Volume Urea Kinetic Model

C2a = m easu red  pos t d ia lys is  BUN  

C2b = ca lcu la te d  pos t d ia lys is  BUN  

C1a = m easu red  p re  d ia lys is  BUN  

C1b = ca lcu la te d  p re  d ia lys is  BUN

End



ภาคผนวก ค ตัวอย่างการใช้งานจริงโดยโปรแกรมภาษา c++ สำหรับการคำนวณตามวิธ ี
การหาคำตอบเชิงจำนวนของวิธ Double Pool, Variable-Extracellular Volume Urea 
Kinetic Model

S tart P rocess ing

Period = 2

Tdown = 300

T up [1 ] = 5460

Tup [2 ] = 4020

Q f[1 ] ะะ -2 .33

Q f[2 ] = -2 .33

Q w g [1 ] = 0 .128

Q w g [2 ] = 0 .174

Kd = 184

Kcu = 800

CeF ina l = 0 .102

CeS tart = 0 .655

A d ju s t VeO D iff ะะ 0 .183 : VeO = 8005 : G  = 2

A d jus t VeO D iff = 0 .182 : VeO - 8010 : G  = 2

A d ju s t VeO D iff = 0.181 : VeO = 8015 : G  ะะ 2

A d jus t VeO Diff = 0 .1 8 : VeO = 8020 : G  = 2

A d jus t VeO Diff = 0 .179 : VeO = 8025 : G  = 2

A d jus t VeO D iff = 0 .178 : VeO = 8030 : G  = 2

A d jus t VeO D iff = 0 .177 : VeO = 8035 : G = 2

A d jus t VeO Diff = 0 .176  : VeO 8040 : G  = 2

A d jus t VeO Diff = 0 .175  : VeO = 8045 : G  = 2

A d ju s t VeO D iff = 0 .174 : VeO = 8050 : G  = 2

A d jus t VeO D iff = 0 .174 : VeO = 8055 : G  = 2
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A d jus t VeO Diff ะะ: 0 .173 : VeO = 8060 : G = 2

A d ju s t VeO Diff = 0 .172 : VeO = 8065 : G  = 2

A d jus t VeO Diff = 0.171 : VeO = 8070 : G = 2

A d jus t VeO D iff = 0 .17  : VeO = 8075 : G = 2

A d jus t VeO Diff = 0 .169 : VeO = 8080 : G = 2

A d jus t VeO Diff = 0 .168  : VeO = 8085 : G  = 2

A d jus t VeO D iff = 0 .167 : VeO = 8090 : G = 2

A d jus t VeO D iff = 0 .166 : VeO = 8095 : G = 2

A d ju s t VeO D iff = 0 .165 : VeO = 8100 : G  = 2

A d ju s t VeO Diff = 0 .164 : VeO = 8105 : G = 2

A d ju s t VeO D iff = 0 .163 : VeO = 8110 : G  = 2

A d ju s t VeO D iff = 0 .162  : VeO = 8115 : G = 2

A d ju s t VeO Diff = 0.161 : VeO = 8120 : G = 2

A d ju s t VeO D iff = 0 .16 : VeO = 8125 : G  = 2

A d ju s t VeO D iff = 0 .16 : VeO = 8130 : G = 2

A d ju s t VeO Diff = 0 .159 : VeO = 8135 : G  = 2

A d jus t VeO D iff = 0 .158 : VeO = 8140 : G = 2

A d ju s t VeO Diff = 0 .157 : VeO = 8145 : G  = 2

A d ju s t VeO Diff = 0 .156 : VeO = 8150 : G = 2

A d jus t VeO D iff = 0 .155  : VeO = 8155 : G  = 2

A d jus t VeO D iff = 0 .154 : VeO = 8160 : G = 2

A d ju s t VeO D iff = 0 .153 : VeO = 8165 : G = 2

A d ju s t VeO D iff = 0 .152 : VeO = 8170 : G  = 2

A d ju s t VeO - D iff = 0.151 : VeO = 8175 : G  = 2

A d ju s t VeO D iff = 0.15 : VeO = 8180 : G = 2

A d jus t VeO Diff = 0 .149 : VeO = 8185 : G  = 2

A d ju s t VeO D iff = 0 .148  : VeO =ะ 8190 : G = 2

A d ju s t VeO Diff = 0 .147 : VeO = 8195 : G  = 2

A d ju s t VeO D iff = 0 .146  : VeO = 8200 : G = 2

A d ju s t VeO D iff = 0 .145 : VeO = 8205 : G  = 2

A d ju s t VeO D iff = 0 .145 : VeO = 8210 : G = 2

A d ju s t VeO D iff = 0.144 : VeO = 8215 : G = 2

A d ju s t VeO Diff = 0 .143 : VeO = 8220 : G = 2

A d ju s t VeO D iff = 0 .142 : VeO = 8225 : G  = 2
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A d ju s t VeO Diff = 0.141 : VeO = 8230 : G = 2

A d ju s t VeO D iff = 0 .14  : VeO = 8235 : G = 2

A d ju s t VeO D iff = 0 .139 : VeO = 8240 : G = 2

A d ju s t VeO D iff = 0 .138 : VeO = 8245 : G = OZ

A d jus t VeO Diff = 0 .137  : VeO = 8250 : G = 2

A d ju s t VeO D iff = 0 .136 : VeO = 8255 : G - 2

A d jus t VeO D iff = 0 .135  : VeO =ะ 8260 : G = 2

A d ju s t VeO D iff = 0 .134 : VeO = 8265 : G = 2

A d ju s t VeO D iff = 0 .133 : VeO = 8270 : G = 2

A d ju s t VeO D iff = 0 .132 : VeO = 8275 : G  = 2

A d ju s t VeO Diff = 0.131 : VeO = 8280 : G = 2

A d ju s t VeO Diff = 0.131 : VeO = 8285 : G = 2

A d ju s t VeO D iff = 0 .13  : VeO = 8290 : G = 2

A d ju s t VeO Diff = 0 .129 : VeO = 8295 : G = 2

A d ju s t VeO D iff = 0 .128  : VeO = 8300 : G = 2

A d ju s t VeO D iff = 0 .127 : VeO = 8305 : G = 2

A d ju s t VeO D iff = 0 .126 : VeO = 8310 : G = 2

A d ju s t VeO Diff 0 .125 : VeO = 8315 : G = 2

A d ju s t VeO D iff = 0 .124 : VeO = 8320 : G = 2

A d ju s t VeO Diff = 0 .123 : VeO = 8325 : G = 2

A d jus t VeO D iff = 0 .122 : VeO = 8330 : G = 2

A d ju s t VeO D iff = 0.121 : VeO = 8335 : G  = 2

A d ju s t VeO Diff = 0 .12  : VeO = 8340 : G = 2

A d ju s t VeO D iff = 0 .119  : VeO = 8345 : G  = 2

A d ju s t VeO D iff = 0 .118 : VeO = 8350 : G = 2

A d ju s t VeO D iff = 0 .117 : VeO = 8355 : G = 2

A d ju s t VeO D iff = 0 .116 : VeO = 8360 : G = 2

A d ju s t VeO Diff = 0 .116 : VeO = 8365 : G = 2

A d ju s t VeO D iff ะะ 0 .115 : VeO = 8370 : G = 2

A d ju s t VeO D iff = 0 .114  : VeO = 8375 : G = 2

A d jus t VeO D iff = 0 .113  : VeO = 8380 : G = 2

A d jus t VeO D iff = 0 .112  : VeO = 8385 : G = 2

A d ju s t VeO D iff = 0.111 : VeO = 8390 : G = 2

A d ju s t VeO D iff - 0.11 : VeO ะะ 8395 : G ะะ 2
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A d ju s t VeO D iff ะะ 0 .1 0 9  : VeO = 8 4 0 0  : G  = 2

A d ju s t VeO D iff = 0 .1 0 8  : VeO = 8 4 0 5  : G  = 2

A d ju s t VeO D iff = 0 .1 0 7  : VeO = 8 4 1 0  : G  = 2

A d ju s t VeO D iff = 0 .1 0 6  : VeO = 8 4 1 5  : G  = 2

A d ju s t VeO D iff = 0 .1 0 5  : VeO = 8 4 2 0  : G  = 2

A d ju s t VeO D iff = 0 .1 0 4  : VeO = 8 4 2 5  : G  = 2

A d ju s t VeO D iff = 0 .1 0 3  : VeO = 8 4 3 0  : G  = 2

A d ju s t VeO D iff = 0 .1 0 2  : VeO = 8 4 3 5  : G  = 2

A d ju s t VeO D iff = 0 .1 0 2  : VeO = 8 4 4 0  : G  = 2

A d ju s t VeO D iff = 0 .101  : VeO = 8 4 4 5  : G  = 2

A d ju s t VeO D iff = 0.1 : VeO = 8 4 5 0  : G  = 2

A d ju s t VeO D iff = 0 .0 9 9  : VeO = 8 4 5 5  : G  = 2

A d ju s t VeO D iff = 0 .0 9 8  : VeO = 8 4 6 0  : G  = 2

A d ju s t VeO D iff = 0 .0 9 7  : VeO = 8 4 6 5  : G  = 2

A d ju s t VeO D iff = 0 .0 9 6  : VeO = 8 4 7 0  : G  = 2

A d ju s t VeO D iff = 0 .0 9 5  : VeO = 8 4 7 5  : G  = 2

A d ju s t VeO D iff = 0 .0 9 4  : VeO = 8 4 8 0  : G  = 2

A d ju s t VeO D iff = 0 .0 9 3  : VeO = 8 4 8 5  : G  = 2

A d ju s t VeO D iff = 0 .0 9 2  : VeO = 8 4 9 0  : G  = 2

A d ju s t VeO D iff = 0 .091  : VeO = 8 4 9 5  : G  = 2

A d ju s t VeO D iff = 0 .0 9  : VeO = 8 5 0 0  : G  = 2

A d ju s t VeO D iff = 0 .0 8 9  : VeO = 8 5 0 5  : G = 2

A d ju s t VeO Diff = 0 .0 8 8  : VeO = 8 5 1 0  : G  = 2

A d ju s t VeO D iff ะะ 0 .0 8 7  : VeO = 8 5 1 5  : G  = 2

A d ju s t VeO D iff = 0 .0 8 7  : VeO = 8 5 2 0  : G  = 2

A d ju s t VeO D iff = 0 .0 8 6  : VeO = 8 5 2 5  : G  = 2

A d ju s t VeO D iff = 0 .0 8 5  : VeO = 8 5 3 0  : G  = 2

A d ju s t VeO D iff = 0 .0 8 4  : VeO = 8 5 3 5  : G  = 2

A d ju s t VeO D iff = 0 .0 8 3  : VeO = 8 5 4 0  : G  = 2

A d ju s t VeO D iff = 0 .0 8 2  : VeO = 8 5 4 5  : G  = 2

A d ju s t VeO D iff = 0 .081  : VeO = 8 5 5 0  : G  = 2

A d ju s t VeO D iff = 0 .0 8  : VeO = 8 5 5 5  : G  = 2

A d ju s t VeO D iff = 0 .0 7 9  : VeO = 8 5 6 0  : G  = 2

A d ju s t VeO D iff = 0 .0 7 8  : VeO = 8 5 6 5  : G  = 2
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A d ju s t VeO Diff ะะ: 0 .0 7 7  : VeO = 8 5 7 0  : G  = 2
A d ju s t VeO Diff = 0 .0 7 6  : VeO = 8 5 7 5  : G  = 2

A d ju s t VeO Diff = 0 .0 7 5  : VeO = 8 5 8 0  : G  = 2

A d ju s t VeO Diff = 0 .0 7 4  : VeO = 8 5 8 5  : G  = 2

A d ju s t VeO Diff = 0 .0 7 3  : VeO = 8 5 9 0  : G  = 2

A d ju s t VeO Diff = 0 .0 7 3  : VeO = 8 5 9 5  : G  = 2

A d ju s t VeO Diff = 0 .0 7 2  : VeO = 8 6 0 0  : G  = 2

A d ju s t VeO Diff = 0 .071  : VeO = 8 6 0 5  : G  = 2

A d ju s t VeO Diff = 0 .0 7  : VeO = 8 6 1 0  : G  = 2

A d ju s t VeO Diff = 0 .0 6 9  : VeO = 8 61 5  : G  = 2

A d ju s t VeO D iff = 0 .0 6 8  : VeO = 8 6 2 0  : G  = 2

A d ju s t VeO D iff = 0 .0 6 7  : VeO = 8 62 5  : G  = 2

A d ju s t VeO D iff ะะ 0 .0 6 6  : VeO = 8 6 3 0  : G  = 2

A d ju s t VeO D iff ะะ 0 .0 6 5  : VeO = 8 6 3 5  : G  = 2

A d ju s t VeO D iff = 0 .0 6 4  : VeO = 86 4 0  : G  ะะ 2

A d ju s t VeO D iff = 0 .0 6 3  : VeO = 8 64 5  : G  = 2

A d ju s t VeO D iff = 0 .0 6 2  : VeO = 8 6 5 0  : G  = 2

A d ju s t VeO D iff = 0 .061  : VeO = 8 65 5  : G  = 2

A d ju s t VeO D iff = 0 .0 6  : VeO = 8 6 6 0  : G  = 2

A d ju s t VeO D iff = 0 .0 5 9  : VeO = 8 6 6 5  : G  = 2

A d ju s t VeO D iff = 0 .0 5 9  : VeO = 8 67 0  : G  = 2

A d ju s t VeO D iff = 0 .0 5 8  : VeO = 86 7 5  : G  = 2

A d ju s t VeO D iff = 0 .0 5 7  : VeO = 8 6 8 0  : G  = 2

A d ju s t VeO D iff = 0 .0 5 6  : VeO = 8 68 5  : G  = 2

A d ju s t VeO D iff = 0 .0 5 5  : VeO = 8 6 9 0  : G  = 2

A d ju s t VeO D iff = 0 .0 5 4  : VeO = 8 6 9 5  : G  = 2

A d ju s t VeO D iff = 0 .0 5 3  : VeO = 8 7 0 0  : G  = 2

A d ju s t VeO D iff = 0 .0 5 2  : VeO = 8 7 0 5  : G  = 2

A d ju s t VeO D iff = 0 .051  : VeO = 8 71 0  : G  = 2

A d ju s t VeO D iff = 0 .0 5  : VeO = 8 7 1 5  : G  = 2

A d ju s t VeO D iff = 0 .0 4 9  : VeO = 87 2 0  : G  = 2

A d ju s t VeO D iff = 0 .0 4 8  : VeO = 8 72 5  : G  = 2

A d ju s t VeO D iff = 0 .0 4 7  : VeO = 8 7 3 0  : G  = 2

A d ju s t VeO D iff = 0 .0 4 6  : VeO = 8 7 3 5  : G  = 2



55

A d ju s t VeO D iff = 0 .0 4 5  : VeO = 8 7 4 0  : G ะะ: 2

A d ju s t VeO D iff = 0 .0 4 5  : VeO = 8 7 4 5  : G = 2

A d ju s t VeO D iff = 0 .0 4 4  : VeO = 8 7 5 0  : G = 2

A d ju s t VeO D iff = 0 .0 4 3  : VeO ะะ 8 7 5 5  : G = 2

A d ju s t VeO D iff = 0 .0 4 2  : VeO = 8 7 6 0  : G = 2

A d ju s t VeO D iff = 0 .041  : VeO = 8 7 6 5  : G = 2

A d ju s t VeO D iff = 0 .0 4  : VeO = 8 7 7 0  : G = 2

A d ju s t VeO D iff = 0 .0 3 9  : VeO = 8 7 7 5  : G = 2

A d ju s t VeO D iff = 0 .0 3 8  : VeO = 8 7 8 0  : G = 2

A d ju s t VeO D iff = 0 .0 3 7  : VeO = 8 7 8 5  : G 2

A d ju s t VeO D iff = 0 .0 3 6  : VeO = 8 7 9 0  : G = 2

A d ju s t VeO D iff = 0 .0 3 5  : VeO = 8 7 9 5  : G = 2

A d ju s t VeO D iff 0 .0 3 4  : VeO = 8 8 0 0  : G = 2

A d ju s t VeO D iff = 0 .0 3 3  : VeO = 8 8 0 5  : G = 2

A d ju s t VeO D iff = 0 .0 3 2  : VeO = 8 8 1 0  : G = 2

A d ju s t VeO D iff = 0 .0 3 1  : VeO = 8 8 1 5  : G = 2

A d ju s t VeO D iff = 0 .031  : VeO = 8 8 2 0  : G = 2

A d ju s t VeO D iff = 0 .0 3  : VeO = 8 8 2 5  : G = 2

A d ju s t VeO D iff = 0 .0 2 9  : VeO = 8 8 3 0  : G = 2

A d ju s t VeO D iff = 0 .0 2 8  : VeO = 8 8 3 5  : G = 2

A d ju s t VeO D iff = 0 .0 2 7  : VeO = 8 8 4 0  : G = 2

A d ju s t VeO D iff = 0 .0 2 6  : VeO = 88 4 5  : G = 2

A d ju s t VeO D iff = 0 .0 2 5  : VeO = 8 8 5 0  : G = 2

A d ju s t VeO D iff = 0 .0 2 4  : VeO = 8 8 5 5  : G = 2

A d ju s t VeO D iff = 0 .0 2 3  : VeO = 8 8 6 0  : G = 2

A d ju s t VeO D iff - 0 .022  : VeO = 8 8 6 5  : G = 2

A d ju s t VeO D iff ะะ 0.021 : VeO = 8 8 7 0  : G = 2

A d ju s t VeO D iff = 0 .02  : VeO = 8 8 7 5  : G = 2

A d ju s t VeO D iff = 0 .0 1 9  : VeO = 8 8 8 0  : G = 2

A d ju s t VeO D iff = 0 .0 1 8  : VeO = 8885 : G = 2

A d ju s t VeO D iff = 0 .0 1 7  : VeO ะะ 8 8 9 0  : G = 2

A d ju s t VeO D iff = 0 .0 1 7  : VeO = 8 8 9 5  : G = 2

A d ju s t VeO D iff = 0 .0 1 6  : VeO = 8 9 0 0  : G = 2

A d ju s t VeO D iff = 0 .0 1 5  : VeO = 8 9 0 5  : G = 2
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A d ju s t VeO D iff = 0 .0 1 4  : VeO = 8 9 1 0  : G ะะ 2

A d ju s t VeO D iff = 0 .0 1 3  : VeO = 8 9 1 5  : G = 2

A d |u s t VeO D iff = 0 .0 1 2  : VeO = 8 9 2 0  : G = 2

A d ju s t VeO D iff = 0 .011  : VeO = 8 9 2 5  : G ะะ 2

A d ju s t VeO D iff = 0 .01 : VeO = 8 9 3 0  : G ะ= 2

A d ju s t VeO D iff = 0 .0 0 9  : VeO = 8 9 3 5  : G = 2

A d ju s t VeO D iff = 0 .0 0 8  : VeO = 8 9 4 0  : G = 2

A d ju s t VeO D iff = 0 .0 0 7  : VeO = 8 9 4 5  : G = 2

A d ju s t VeO D iff = 0 .0 0 6  : VeO = 8 9 5 0  : G = 2

A d ju s t VeO D iff ะะ 0 .0 0 5  : VeO = 8 9 5 5  : G = 2

A d ju s t VeO D iff = 0 .0 0 4  : VeO : 8 9 6 0  : G = 2

A d ju s t VeO D iff = 0 .0 0 4  : VeO = 8 9 6 5  : G - 2

A d ju s t VeO D iff = 0 .0 0 3  : VeO = 8 9 7 0  : G = 2

A d ju s t VeO D iff = 0 .0 0 2  : VeO = 8 9 7 5  : G = 2

A d ju s t VeO D iff ะะ 0 .001  : VeO = 8 9 7 5  : G = 2

A d ju s t GO D iff = 0 .611  : VeO = 8 9 7 5  : G = 2

A d ju s t VeO D iff = 0 : VeO = 8 9 7 5  : G = 2

A d ju s t GO D iff = 0 .6 0 3  : VeO = 8 9 7 6  : G = 2

A d ju s t VeO D iff = 0 : VeO - 8 9 7 6  : G - 2

A d ju s t GO D iff = 0 .5 9 6  : VeO = 8 9 7 6  : G = 2

A d ju s t VeO D iff = -0  : VeO = 8 9 7 6  : G = 2

A d ju s t GO D iff = 0 .5 8 8  : VeO = 8 9 7 6  : G = 2

A d ju s t VeO D iff - *  - 0 : VeO = 8971  : G = 2

A d ju s t VeO D iff = 0 : VeO = 8971  : G = 2

A d ju s t GO D iff = 0 .5 8  : VeO = 8 9 7 2  : G = 2

A d ju s t VeO D iff = -0  : VeO = 8 9 6 7  : G = 2

A d ju s t VeO D iff = 0 : VeO = 8 9 6 7  : G = 2

A d ju s t GO D iff = 0 .5 7 2  : VeO = 8 9 6 7  : G = 2

A d ju s t VeO D iff = -0  : VeO = 8 9 6 7  : G = 2

A d ju s t GO D iff = 0 .5 6 5  : VeO = 8 9 6 8  : G = 2

A d ju s t VeO D iff = -0  : VeO = 8 9 6 3  : G = 2

A d ju s t VeO D iff = 0 : VeO = 8 9 6 3  : G = 2

A d ju s t GO D iff = 0 .5 5 7  : VeO = 8 9 6 3  : G = 2

A d ju s t VeO D iff = -0  : VeO = 8 9 6 3  : G = 2



57

A d ju s t GO Diff — 0 .5 5  : VeO = 8 9 6 3  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 5 8  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 5 8  : G  = 2

A d ju s t GO Diff = 0 .5 4 2  : VeO = 8 9 5 9  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 5 9  : G  = 2

A d ju s t GO Diff = 0 .5 3 5  : VeO = 8 9 5 9  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 5 4  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 5 4  : G  = 2

A d ju s t GO Diff = 0 .5 2 8  : VeO = 8 9 5 4  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 5 4  : G  = 2

A d ju s t GO Diff = 0 .521  : VeO = 8 9 5 5  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 5 0  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 5 0  : G  = 2

A d ju s t GO Diff = 0 .5 1 4  : VeO = 8 9 5 0  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 4 5  : G  = 2

A d ju s t VeO Diff = 0  : VeO = 8 9 4 5  : G  = 2

A d ju s t GO Diff = 0 .5 0 6  : VeO = 8 9 4 5  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 4 5  : G  = 2

A d ju s t GO Diff = 0 .5  : VeO = 8 9 4 6  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8941  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8941 : G  = 2

A d ju s t GO Diff = 0 .4 9 3  : VeO = 8941 : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8941 : G  ะะ 2

A d ju s t GO Diff = 0 .4 8 6  : VeO = 8941 : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 3 6  : G  = 2

A d ju s t VeO Diff = 0  : VeO = 8 9 3 6  : G  = 2

A d ju s t GO Diff = 0 .4 7 9  : VeO = 8 9 3 7  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 3 7  : G = 2

A d ju s t GO Diff = 0 .4 7 2  : VeO = 8 9 3 7  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 3 2  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 3 2  : G = 2

A d ju s t GO Diff = 0 .4 6 6  : VeO = 8 9 3 3  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 2 8  : G = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 2 8  : G = 2
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A d ju s t GO Diff = 0 .4 5 9  : VeO = 8 9 2 8  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 2 8  : G  = 2

A d ju s t GO Diff = 0 .4 5 2  : VeO = 8 9 2 8  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 2 3  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 2 3  : G  = 2

A d ju s t GO Diff =  . 0 .4 4 6  : VeO = 8 92 4  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 2 4  : G  = 2

A d ju s t GO Diff = 0 .4 4  : VeO = 8 9 2 4  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 1 9  : G  ะะ 2

A d ju s t VeO Diff = 0 : VeO = 8 9 1 9  : G  = 2

A d ju s t GO Diff = 0 .4 3 3  : VeO = 8 9 1 9  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 1 9  : G  = 2

A d ju s t GO Diff = 0 .4 2 7  : VeO = 8 9 2 0  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 1 5  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 1 5  : G  = 2

A d ju s t GO Diff ะะ 0 .4 2  : VeO = 8 91 5  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 1 0  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 1 0  : G  = 2

A d ju s t GO Diff = 0 .4 1 4  : VeO = 8 9 1 0  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 1 0  : G  = 2

A d ju s t GO Diff = 0 .4 0 8  : VeO = 8911 : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 0 6  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 0 6  : G  = 2

A d ju s t GO Diff = 0 .4 0 2  : VeO = 8 9 0 6  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 90 6  : G  = 2

A d ju s t GO Diff = 0 .3 9 6  : VeO = 89 0 7  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 9 0 2  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 9 0 2  : G  = 2

A d ju s t GO Diff = 0 .3 8 9  : VeO = 8 9 0 2  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 89 7  : G  = 2

A d ju s t VeO Diff = 0 : VeO = 8 8 9 7  : G  = 2

A d ju s t GO Diff = 0 .3 8 3  : VeO = 8 89 7  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 89 7  : G  = 2

A d ju s t GO Diff = 0 .3 7 8  : VeO = 8 8 9 8  : G  = 2
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A d ju s t VeO Diff -0  : VeO = 8 8 9 3  : G = 2

A d ju s t VeO Diff = 0 : VeO = 8 8 9 3  : G = 2

A d ju s t GO Diff = 0 .371  : VeO = 8 8 9 3  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 9 3  : G = 2

A d ju s t GO Diff = 0 .3 6 6  : VeO = 8 8 9 3  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 8 8  : G = 2

A d ju s t VeO Diff = 0 : VeO = 8 8 8 8  : G = 2

A d ju s t GO Diff = 0 .3 6  : VeO = 8 8 8 9  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 8 9  : G = 2

A d ju s t GO Diff = 0 .3 5 4  : VeO = 8 8 8 9  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 8 4  : G = 2

A d ju s t VeO Diff = 0  : VeO = 8 8 8 4  : G = 2

A d ju s t GO Diff = 0 .3 4 8  : VeO = 8 8 8 4  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 7 9  : G = 2

A d ju s t VeO Diff = 0 : VeO = 8 8 7 9  : G = 2

A d ju s t GO Diff ะะ 0 .3 4 3  : VeO = 8 8 8 0  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 8 0  : G = 2

A d ju s t GO Diff = 0 .3 3 7  : VeO = 8 8 8 0  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 7 5  : G ะะ 2

A d ju s t VeO Diff = 0  : VeO = 8 8 7 5  : G = 2

A d ju s t GO Diff = 0 .331  : VeO = 8 8 7 5  : G = 2

A d ju s t VeO Diff ะะ -0  : VeO = 8 8 7 5  : G = 2

A d ju s t GO Diff = 0 .3 2 6  : VeO = 8 8 7 6  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8871  : G ะะ 2

A d ju s t VeO Diff = 0  : VeO = 8871  : G = 2

A d ju s t GO Diff = 0 .321  : VeO = 8871 : G = 2

A d ju s t VeO Diff = -0  : VeO = 8871  : G = 2

A d ju s t GO Diff = 0 .3 1 5  : VeO = 8 8 7 2  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 6 7  : G = 2

A d ju s t VeO Diff = 0 : VeO = 8 8 6 7  : G = 2

A d ju s t GO Diff = 0 .31  : VeO = 8 8 6 7  : G = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 6 2  : G = 2

A d ju s t VeO Diff = 0  : VeO = 8 8 6 2  : G = 2

A d ju s t GO Diff ะะ 0 .3 0 4  : VeO = 8 8 6 2  : G = 2
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A d ju s t VeO Diff = -0  : VeO = 8 8 6 2  : G  = 2

A d ju s t GO Diff = 0 .2 9 9  : VeO = 8 8 6 3  : G  = 2

A d ju s t VeO Diff = -0  : VeO = 8 8 5 8  : G  ะะะ 2

A d ju s t VeO Diff = 0 : VeO = 8 8 5 8  : G  = 2

A d ju s t GO Diff = 0 .2 9 4  : VeO = 8 8 5 8  : G  = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 5 8  : G  = 3

A d ju s t GO Diff = 0 .2 8 9  : VeO = 8 8 5 8  : G  = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 5 3  : G  = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 5 3  : G  = 3

A d ju s t GO Diff = 0 .2 8 3  : VeO = 8 8 5 4  : G  = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 5 4  : G = 3

A d ju s t GO Diff = 0 .2 7 8  : VeO = 8 8 5 4  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 4 9  : G = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 4 9  : G = 3

A d ju s t GO Diff = 0 .2 7 3  : VeO = 8 8 4 9  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 4 4  : G = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 4 4  : G = 3

A d ju s t GO Diff = 0 .2 6 8  : VeO = 8 8 4 5  : G = 3

A d ju s t VeO Diff -0  : VeO = 8 8 4 5  : G = 3

A d ju s t GO Diff = 0 .2 6 3  : VeO = 8 8 4 5  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 4 0  : G = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 4 0  : G = 3

A d ju s t GO Diff = 0 .2 5 8  : VeO = 8 8 4 0  : G = 3

A d ju s t VeO Diff -0  : VeO = 8 8 4 0  : G = 3

A d ju s t GO Diff = 0 .2 5 3  : VeO = 8841 : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 3 6  : G = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 3 6  : G = 3

A d ju s t GO Diff = 0 .2 4 8  : VeO = 8 8 3 6  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 3 6  : G = 3

A d ju s t GO Diff = 0 .2 4 3  : VeO = 8 8 3 7  : G = 3

A d ju s t VeO Diff = -0 : VeO = 8 8 3 2  : G = 3

A d ju s t VeO Diff = -0 : VeO = 8 8 3 2  : G = 3

A d ju s t GO Diff = 0 .2 3 8  : VeO = 8 8 3 2  : G = 3

A d ju s t VeO Diff = -0 : VeO = 8 8 2 7  : G = 3
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A d ju s t VeO Diff ะะ: 0  : VeO = 8 8 2 7  : G = 3

A d ju s t GO Diff = 0 .2 3 3  : VeO = 8 8 2 7  : G = 3

A d ju s t J gO Diff = -0  : VeO = 8 8 2 7  : G = 3

A d ju s t GO Diff = 0 .2 2 9  : VeO = 8 8 2 8  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 2 3  : G = 3

A d ju s t VeO Diff = 0 : VeO = 8 8 2 3  : G = 3

A d ju s t GO Diff = 0 .2 2 4  : VeO = 8 8 2 3  : G ะะ 3

A d ju s t VeO Diff = -0  : VeO = 8 8 2 3  : G = 3

A d ju s t GO Diff = 0 .2 1 9  : VeO = 8 8 2 3  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 1 8  : G = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 1 8  : G = 3

A d ju s t GO Diff = 0 .2 1 4  : VeO = 8 8 1 9  : G = 3

A d ju s t VeO Diff = -0  : - VeO = 8 8 1 9  : G = 3

A d ju s t GO Diff = 0.21 : VeO = 8 8 1 9  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 1 4  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 1 4  : G = 3

A d ju s t GO Diff = 0 .2 0 5  : VeO = 8 8 1 4  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 0 9  : G = 3

A d ju s t VeO Diff - 0 : VeO = 8 8 0 9  : G = 3

A d ju s t c ü Diff = 0.2 : VeO = 8 8 1 0  : G = 3

A d ju s t \ /£ n Diff = -0  : VeO = 8 8 1 0  : G = 3

A d ju s t GO Diff = 0 .1 9 6  : VeO = 8 8 1 0  : G = 3

A d ju s t 'VeO Diff = -0  : VeO = 8 8 0 5  : G = 3

A d ju s t VeO Diff = 0  : VeO = 8 8 0 5  : G = 3

A d ju s t 0 า Diff = 0 .191  : VeO = 8 8 0 6  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8 8 0 6  : G = 3

A d ju s t GO Diff = 0 .1 8 7  : VeO = 8 8 0 6  : G = 3

A d ju s t VeO Diff = -0  : VeO = 8801 : G = 3

A d ju s t VeO Diff = 0  : VeO = 8801 : G  = 3

A d ju s t GO Diff = 0 .1 8 3  : VeO = 8801 : G  = 3

A d ju s t .50 Diff = -0  : VeO = 8801 : G  = 3

A d ju s t GO Diff = 0 .1 7 8  : VeO = 8 8 0 2  : G  = 3

A d ju s t ■ eO Diff = -0  : VeO = 8 7 9 7  : G  = 3

A d ju s t V eO Diff = -0  : VeO = 8 7 9 7  : G  = 3
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Adjust GO Diff = 0.174 : VeO = 8797 : G = 3

Adjust VeO Diff = -0 : VeO = 8792 : G = 3

Adjust VeO Diff = 0 : VeO = 8792 : G = 3

Adjust GO Diff = 0.169 : VeO = 8792 : G = 3

Adjust VeO Diff = -0 : VeO = 8792 : G = 3

Adjust GO Diff = 0.165 : VeO = 8793 : G = 3

Adjust VeO Diff = -0 : VeO = 8788 : G = 3

Adjust VeO Diff = 0 : VeO = 8788 : G  = 3

Adjust GO Diff = 0.161 : VeO = 8788 : G  = 3

Adjust VeO Diff = -0 : VeO = 8788 : G = 3

Adjust GO Diff = 0.157 : VeO = 8788 : G = 3

Adjust VeO Diff = -0 : VeO = 8783 : G = 3

Adjust VeO Diff = 0 : VeO = 8783 : G = 3

Adjust GO Diff = 0.152 : VeO = 8784 : G = 3

Adjust VeO Diff = -0 : VeO = 8784 : G = 3

Adjust GO Diff = 0.148 : VeO = 8784 : G = 3

Adjust VeO Diff = -0 : VeO = 8779 : G  = 3

Adjust VeO Diff = -0 : VeO = 8779 : G = 3

Adjust GO Diff = 0.144 : VeO = 8779 : G  = 3

Adjust VeO Diff = -0 : VeO = 8774 : G = 3
Adjust VeO Diff = 0 : VeO = 8774 : G = 3
Adjust GO Diff = 0.14 : VeO = 8775 : G = 3
Adjust VeO Diff = -0 : VeO = 8775 : G = 3
Adjust GO Diff = 0.136 : VeO = 8775 : G = 3
Adjust VeO Diff = -0 : VeO = 8770 : G = 3

Adjust VeO Diff = 0 : VeO = 8770 : G = 3
Adjust GO Diff = 0.131 : VeO = 8771 : G  = 3
Adjust VeO Diff = -0 : VeO = 8771 : G = 3
Adjust GO Diff = 0.128 : VeO = 8771 : G  = 3

Adjust VeO Diff = -0 : VeO = 8766 : G = 3

Adjust VeO Diff = 0 : VeO = 8766 : G = 3

Adjust GO Diff = 0.123 : VeO = 8766 : G = 3

Adjust VeO Diff = -0 : VeO = 8761 : G = 3

Adjust VeO Diff = 0 : VeO = 8761 : G = 3
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Adjust GO Diff = 0.119 : VeO = 8762 : G = 3

Adjust VeO Diff = -0 : VeO = 8762 : G = 3

Adjust GO Diff = 0.115 : VeO = 8762 : G  = 3

Adjust VeO Diff = -0 : VeO = 8757 : G  = 3

Adjust VeO Diff = 0 : VeO = 8757 : G = 3

Adjust GO Diff 0.111 : VeO = 8757 : G = 3

Adjust VeO Diff = -0 : VeO = 8757 : G = 3

Adjust GO Diff = 0.108 : VeO = 8758 : G = 3

Adjust VeO Diff = -0 : VeO = 8753 : G = 3

Adjust VeO Diff = 0 : VeO = 8753 : G = 3

Adjust GO Diff = 0.104 : VeO = 8753 : G = 3

Adjust VeO Diff = -0 : VeO = 8753 : G  = 3

Adjust GO Diff = 0.1 : VeO = 8753 : G = 3

Adjust VeO Diff = -0 : VeO = 8748 : G = 3

Adjust VeO Diff = 0 : VeO = 8748 : G = 3

Adjust GO Diff = 0.096 : VeO = 8749 : G = 3

Adjust VeO Diff = -0 : VeO = 8744 : G = 3

Adjust VeO Diff = 0 : VeO = 8744 : G = 3

Adjust GO Diff = 0.092 : VeO = 8744 : G = 3

Adjust VeO Diff = -0 : VeO = 8744 : G  = 3

Adjust GO Diff = 0.088 : VeO = 8745 : G = 3

Adjust VeO Diff = -0 : VeO = 8740 : G = 3

Adjust VeO Diff = 0 : VeO = 8740 : G = 3

Adjust GO Diff = 0.084 : VeO = 8740 : G = 3

Adjust VeO Diff = -0 : VeO = 8740 : G = 3

Adjust GO Diff = 0.081 : VeO = 8740 : G = 3

Adjust VeO Diff = -0 : VeO = 8735 : G  = 3

Adjust VeO Diff = 0 : VeO = 8735 : G = 3

Adjust GO Diff = 0.077 : VeO = 8736 : G  = 3
Adjust VeO Diff = -0 : VeO = 8736 : G = 3
Adjust GO Diff = 0.073 : VeO = 8736 : G = 3
Adjust VeO Diff = -0 : VeO = 8731 : G = 3
Adjust VeO Diff = -0 : VeO ะ= 8731 : G = 3
Adjust GO Diff = 0.07 : VeO = 8731 : G = 3
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Adjust VeO Diff — -0 : VeO = 8726

Adjust VeO Diff = 0 : VeO = 8726

Adjust GO Diff = 0.066 : VeO = 8727

Adjust VeO Diff = -0 : VeO = 8727

Adjust GO Diff = 0.062 : VeO = 8727

Adjust VeO Diff = -0 : VeO = 8722

Adjust VeO Diff = 0 : VeO = 8722

Adjust GO Diff = 0.059 : VeO = 8722

Adjust VeO Diff = -0 : VeO = 8722

Adjust GO Diff = 0.055 : VeO = 8723

Adjust VeO Diff = -0 : VeO = 8718

Adjust VeO Diff ะะ 0 : VeO = 8718

Adjust GO Diff ะะ 0.051 : VeO = 8718

Adjust VeO Diff = -0 : VeO = 8718

Adjust GO Diff = 0.048 : VeO = 8718

Adjust VeO Diff = -0 : VeO = 8713 :

Adjust VeO Diff ะะ -0 : VeO = 8713 :

Adjust GO Diff = 0.044 : VeO = 8714 :

Adjust VeO Diff = -0 : VeO = 8709 :

Adjust VeO Diff = 0 : VeO = 8709 :

Adjust GO Diff = 0.041 : VeO = 8709 :

Adjust VeO Diff = -0 : VeO = 8709 :

Adjust GO Diff = 0.037 : VeO = 8710 :

Adjust VeO Diff = -0 : VeO = 8705 :

Adjust VeO Diff = 0 : VeO = 8705 :

Adjust GO Diff = 0.034 : VeO = 8705 :

Adjust VeO Diff = -0 : VeO = 8705 :

Adjust GO Diff = 0.031 : VeO = 8705 :

Adjust VeO Diff = -0 : VeO = 8700 :

Adjust VeO Diff = 0 : VeO = 8700 :

Adjust GO Diff = 0.027 : VeO = 8701 :

Adjust VeO Diff = -0 : VeO = 8696 :

Adjust VeO Diff ะะ 0 : VeO = 8696 :

Adjust GO Diff = 0.023 : VeO = 8696 :

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3

G = 3



65

Adjust VeO Diff zz: -0 : VeO ะะ 8696 : G = 3

Adjust GO Diff = 0.02 : VeO = 8696 : G = 3

Adjust VeO Diff = -0 : VeO = 8691 : G = 3

Adjust VeO Diff = 0 : VeO = 8691 : G = 3

Adjust GO Diff = 0.017 : VeO = 8692 : G = 3

Adjust VeO Diff = -0 : VeO = 8692 : G = 3

Adjust GO Diff = 0.014 : VeO = 8692 : G = 3

Adjust VeO Diff = -0 : VeO = 8687 : G = 3

Adjust VeO Diff = 0 : VeO = 8687 : G = 3

Adjust GO Diff = 0.01 : VeO = 8687 : G = 3
Adjust VeO Diff = -0 : VeO = 8687 : G = 3
Adjust GO Diff = 0.007 : VeO = 8 6 8 8  : G = 3
Adjust VeO Diff = -0 : VeO = 8683 : G = 3
Adjust VeO Diff = -0 : VeO = 8683 : G = 3
Adjust GO Diff = 0.004 : VeO = 8683 : G = 3
Adjust VeO Diff = -0 : VeO = 8678 : G = 3
Adjust VeO Diff = 0 : VeO = 8678 : G = 3
Adjust GO Diff = 0 : VeO = 8678 : G = 3

The answer with Ve = 8678.5

0



ภาคผนวก ง วิธีการหาปริมาณยูเรียใน‘พายา dialysate ทั้งหมด ตามวิธี modified Direct 
Dialysate Quantitative method โดยการเก็บนำยา dialysate เป็นอุดเวลาทุกชัวโมง 
(Dspot)

1 2 3 4 5

Plot graph 1
บ,,,, = c m * พ ^  [at ท=1,2,3 to t (hr)]

Exponential estimation of graph 1 
Y = a * e 'bx

Estimate บ by integrate exponential equation from 0 - 5  (from 0-4 if dialysis time = 4 hr)
บ = j  y dxก

บ ) =  urea removal in dialysate at ท'11 hour
Cd(n) = urea concentration in dialysate at end of ท111 hour
V*111 = volume of dialysate at ท'11 hour
a, b = constant
บ = total urea removal in dialysate



ประวัติผู้เขียน

นาย ธนิต จิรนันท์ธวัช เกิดวันท่ี 25 มิถุนายน 2511 ที่กรุงเทพมหานคร สำเร็จการศึกษา 
ปริญญาตรี แพทยศาสตร์บัณฑิต คณะแพทยศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ในปีการศึกษา 2535 
จากนั้นเข้ารับราชการเป็นแพทย์ประจำงานอายุรกรรม โรงพยาบาลตำรวจ ในปีพ.ศ. 2535-2536 
และได้เข้ารับการแกอบรมเป็นแพทย์ประจำบ้านของแผนกอายุรกรรม โรงพยาบาลจุฬาลงกรณ์ ใน 
ปีพ.ศ. 2536-2539 จนสำเร็จได้วุฒิบัตรผู้มีความรู้ความชำนาญในสาขาวิชาอายุรศาสตร์ จากน้ันกลับ 
เข้ารับราชการที่งานอายุรกรรม โรงพยาบาลตำรวจ ในปีพ.ศ. 2539-2540 และเข้าศึกษาต่อในหลัก 
สูตรวิทยาศาสตร์มหาบัณฑิต (สาขาอายุรศาสตร์โรคไต) ณ ภาควิชาอายุรศาสตร์ คณะแพทยศาสตร์ 
จุฬาลงกรณ์มหาวิทยาลัย เม่ือปี พ.ศ. 2540 หลังจากจบการศึกษาในปี พ.ศ. 2542 แล้ว จะกลับเข้ารับ 
ราชการที่หน่วยโรคไต งานอายุรกรรม โรงพยาบาลตำรวจ
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