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APPEXDIX A
p-Nitrophenol phosphate stock solution, 0.5 M

Stock standard p-nitrophenyl phosphate solution 0.5 M can be kept at -20°C

for 3 days without the lost in sensitivity.
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Figure Al Stability of pNPP stock solution stored at -20°C
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APPEXDIX B

1. LabView® computer program for controlling the Bl system

1.1 Diagram of LabView® computer program for controlling the BI system
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1.2 Display of LabView® computer program for controlling the BI

system
File Edit Operate Tools Browse nduw ﬂelp
@@ 14pt Application Font | I o
Bead retention
Bead discarding
Bead loading Bead packing

Pump* On On On

Operation time (s) 10 100 100
Solenoid power On On On
Solenoid valve Off Off On

* flow rate 3.0 ml/min
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2. LabView® computer program for controlling selection valve (V1)

Acetate buffer, pH 4.5

=S

@—’ System

Tris-HCI buffer, pH 9.5 /

Note * refer Figure 2.5 page 24

2.1 Diagram of LabView® computer program for controlling selection valve
(V1)

(B VALVEC. viDiagram, . ... .

Filze Edit Operate Tools Browse ‘Window Help
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3. LabView® computer program for controlling the FI system

3.1 Diagram of LabView® for controlling the FI system
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3.2 Display of LabView® computer program for controlling the FI-BI system

Procedure Flow Acetate buffer pH 4.5 (2 min)

A 4

Injected blank/sample after flowing for 14s, then stop for 5 min

A 4

Flow Tris-HCI buffer pH 9.5 (3 min)

A 4

Injected substrate after flowing for 11s, then stop for 5 min [

v 2 times

Flow to detector

\ 4
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3.2.1 Display of operation control
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3.2.2 Display of recorder
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APPEXDIX C

Diagram of Spectronic® 21 spectrophotometer

Filters

Focusing
Mirror

Entrance Slit

Condenser Lens Tungsten Lamp

Sensor Exit Slit

Figure C1 Optical diagram of the Spectronic® 21 spectrophotometer>

Light from the tungsten lamp is chopped by a chopper fan blade. The
chopped light is focused on the entrance slit of the monochromator by a fused silica
condenser lens. Four filters are positioned near the entrance slit which are used to
eliminate higher order wavelengths and reduce stray light to a very low level. The
filter are automatically programmed to intercept the light beam at the proper
wavelengths. After passing through the slit, the light is incident on a focusing mirror
and then converges onto the diffraction grating. The grating disperses the light and a
spectrum is formed in the plane of the exit slit. As the grating is rotated, different
wavelengths (or colors) become incident on the slit. The exit slit is rotated, different

wavelengths (or colors) become incident on the slit. The exit slit isolates the selected
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narrow band of wavelengths. The exiting light then passes through the sample and is
incident on the sensor. The sensor is a specially designed silicon chip which converts

the light energy to an electrical signal for detection.
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APPEXDIX D

Calculation of Two-Sample t Test by Origin computer program

File Edit Wiew Plot Column  Analysis Tools Format Window Help
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Altemnate: ¢ Mean - Mean2 <> 0
" Meanl-Mean2 > 0
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Signifizance Level |U.UE
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1. Summary of Two-sample t test

Null Hypothesis: H, : u1-pu2 = hypothesized value
Test Statistic:

t = (mean;-meany) — (W1-U2)

[(S,%/n)+ (S,*/n,)]"*

Where p = population mean, is the average of all x (the variable for which we
have sample data) values in the entire population.
S? = Variance, is the sum of squared deviations from the mean dicided
by N-1.

n = the number of sample observation (sample size)

Alternative hypothesis Type of test
Ha : pl-p2 > hypothesized value Upper-tailed
Ha: pl-p2 <hypothesized value Lower-tailed
Ha: ul-u2 # hypothesized value Two tailed

The appropriate degree of freedom (v) for the two-sample t test is

degree of freedom (v) = [(S,%/n)+ (S;*/m,) TP

(S /m)* /(- 1)+ (S57/n,)/(ny-1)
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Degree of freedom (v) should be truncated (rounded down) to an integer.
Ho should be rejected if P-value < a (significance level of the test)

H, should not be rejected if P-value > a (significance level of the test)

In this research, two sample t-test was used for comparison of bone ALP
activities in normal group (A) and abnormal group (B) from the FI-BI assay and
commercial ELISA kit. Both groups are significantly different then null hypothesized
(Hop) as zero was rejected (P-value < o). The result was computed by Origin software

as shown below.

Two sample t-test of bone ALP activities in normal group (A) and abnormal
group (B) from the FI-BI assay
Two Sample Independent t-test

Summary Statistics

Sample N Mean SD SE
1. Datal A 15 18.06667*  12.30254  3.1765
2. Datal B 9 46.33333**  17.18284  5.72761

* refer to results from table in APPENDIX E (sample No. 1-15, bone ALP
activity from FI-BI)
** refer to results from table in APPENDIX E (sample No. 16-24, bone ALP

activity from FI-BI)
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Difference of Means: -28.26667

Null Hypothesis: Meanl - Mean2 = 0
Alternative Hypothesis: 0 <Meanl - Mean2 > 0
t DoF P Value

-4.69746 22 1E-4

At the 0.0001 level, the difference of the population means
is significantly different than the test difference (0).
Power Analysis
Total

Alpha Sample Size Power

1E-4 24 0.72929 (actual)

Two sample t-test of bone ALP activities in normal group (A) and abnormal
group (B) from commercial ELISA Kit
Two Sample Independent t-test
Summary Statistics

Sample N Mean SD SE

1. Datal A 15 15.06667***  4.16562 1.07556

2. Datal B 9 24 11111 %% 10.45759 3.48586
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*#% refer to results from table in APPENDIX E (sample No. 1-15, bone ALP
activity from ELISA)
*#%k refer to results from table in APPENDIX E (sample No. 16-24, bone

ALP activity from ELISA)

Difference of Means: -9.04444

Null Hypothesis: Meanl - Mean2 = 0
Alternative Hypothesis: 0 <Meanl - Mean2 > 0
t DoF P Value

-3.00932 22 0.00645

At the 0.01 level, the difference of the population means is significantly
different than the test difference (0).
Power Analysis
Total

Alpha Sample Size Power

0.01 24 0.57469 (actual)
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2. Summary of the Paired t Test

Given two paired sets Xi and Yi of n measured values, the paired t-test
determines whether they differ from each other in a significant level under the
assumptions that the paired differences are independent and identically normally
distributed.

To apply the test, let

(1
, )

e
T
A
Lo
i El

=@ | ©)
2? [2:'_?:']2

This statistic has n-1 degrees of freedom

H, should be rejected if P-value < a (significance level of the test)

H, should not be rejected if P-value > a (significance level of the test)

In this research, the paired t-test was used for method comparison between
commercial ELISA kit (A) and FI-BI (B). Null hypothesized (Hy) was zero then both
methods are not significantly different (P-value > o). The result was computed by

Origin software as shown below.
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Two Sample Paired t-test

Summary Statistics

Sample N Mean SD SE
1. Datal A 24 18.45833"  8.28293 1.69075
2. Datal B 24 28.66667 " 19.75429  4.03233

" refer to results from table in APPENDIX E (sample No. 1-24, bone ALP
activity from ELISA)
" refer to results from table in APPENDIX E (sample No. 1-24, bone ALP

activity from FI-BI)

Difference of Means: -10.20833
Null Hypothesis: Meanl - Mean2 = 0
Alternative Hypothesis: 0 <Meanl - Mean2 > 0
t DoF P Value
-3.40142 23 0.00245

At the 0.001 level, the difference of the population means is not

significantly different than the test difference (0).
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Power Analysis
Individual

Alpha Sample Size Power

1E-3 24 0.35871 (actual)
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APPEXDIX E

The method comparison of the proposed FI-Bl system with ELISA kit

sample BALP, U/L Total ALP, ratio BALP / Total ALP

No ELISA FI1-Bl U/L ELISA FI1-Bl
1 12+0.2 2943 51 0.2 0.6
2 16+0.3 32+1 59 0.3 0.5
3 9+0.4 30+1 39 0.2 0.8
4 17£0.7 29+0 73 0.2 0.4
5 25+1.6 37+1 71 0.4 0.5
6 18+0.6 1247 68 0.3 0.2
7 11+0.4 0+0 44 0.2 0.0
8 19+0.9 13£3 76 0.3 0.2
9 17+£0.9 1447 65 0.3 0.2
10 17+£0.5 20+0 55 0.3 0.4
11 1542.0 15+0 49 0.3 0.3
12 10+0.4 4=+0 32 0.3 0.1
13 16+0.1 20+1 47 0.3 0.6
14 12+1.1 0+0 51 0.2 0.0
15 12+0.5 7+0 39 0.3 0.2
16 18+0.3 26+1 59 0.3 0.4
17 10£0.7 31+3 56 0.2 0.6
18 23+0.5 32+1 76 0.3 0.4
19 14+0.6 55+1 71 0.2 0.8
20 22+0.3 36+2 99 0.2 0.4
21 23+1.2 40+1 87 0.3 0.5
22 35+£1.5 56+1 108 0.3 0.5
23 28+1.4 67+3 104 0.3 0.6
24 44+0.5 74+1

Note: sample no 1-15: normal serum

sample no. 16-24: abnormal serum (osteoporosis)
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