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Table 6.6. Device sequence for one cycle of the SIA system

Time (s) Pump Valve Deseription
0 Off Buffer -pump stops, select buffer
stream (valve position 1)
5 Reverse Buffer -draw up buffer solution
9.5 Off -pump stops
10.5 Sample -select sample stream (valve
position 2
11.5 Reverse Sample ~draw up sample solution
16 Off -pump stops
17 Creatine cell -select creatine cell line
{valve position 3)
18 Forward -pump stack of zones to
creatine cell
48 Off -pump stops
49 Buffer -select buffer stream (valve
position 4)
50 Reverse Buffer -draw up buffer solution
54.5 Off -pump stops
55.5 Sample -select sample stream {valve
position 5)
56.5 Reverse Sample -draw up sample solution
61 Off -pump stops
62 Creatinine cell -select creatinine cell line
{valve position 6)
63 Forward -pump stack of zones to
creatinine cell
93 Off Home -pump stops, return valve to

starting position (valve
position 1)

6.4.2. Response characteristics of the amperometric biosensors in SIA system

The response characteristics of the electrodes were measured at different potential in
order to determine the best working potential (higher sensitivity, lower limit of detection,
wide linear concentration range, etc.) for the simultaneous detection of creatine and
creatinine {Table 6.7). The working concentration ranges as well as the limits of detection

demonstrated the suitability of the proposed amperometric biosensors for the on-line
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7.2.4.2.Content uniformity test for APO-Zidovudine capsules

Ten Zidovudine capsules (100 mg AZT/capsule) are individually placed in ten 100 mL
calibrated flasks, and solved in the phosphate buffer. The apparatus cell was filled with the
prepared solution and the current developed was measured. The unknown concentration was
determined from the calibration graph. In the proposed immunosensor/SIA system peak

heights were measured and interpolated into the calibration graph.

7.3. Results and discussion

7.3.1. Electrode response

The electrode response was determined using a chronoamperometric technique (E = +435
mV vs Ag/AgCl). The calibration equations obtained for the amperometric immunosensor
when used without and with the SIA system are as follows:

without SIA: 1=3.8+ 0.1 ¢; r = 0.9986

With STA: H=-0.12+ 7.38 ¢; r = 0.9998

where I (<I> = nA) is the intensity of the current, H (<H> = nA) is the peak height, and ¢
(<c> = nmol/L) is the concentration of AZT. All the values are the average of the
measurements performed during one week (10 measurements for each concentration were
made every day). The RSD (%) values for the intensity of current and peak height,
respectively, in one day were lower than 1%, and between the first and seventh day, lower
than 2%. Accordingly, the response obtained for the immunosensor revealed a good stability

and reproducibility for one week over the tests performed.

The limits of detection for the amperometric immunosensor are: 20 nmol/L. and 10 nmol/L

when the sensor is used without and with SIA system, respectively, with the corresponding
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8.1.2. Experimental section

8.1.2.1. Reagents and materials

Natural diamond powder with particle size ca.50 p was purchased from Aldrich. Paraffin
oil was purchased from Fluka (Buchus, Switzerland); phosphate buffer (pH=7.6) was
purchased from Merck (Darmstadt, Germany). De-ionized water from a Modulab system
(continental water systems, San Antonio, TX, USA) was used for all solution
preparations. Creatinase (CI) from Flavobacterium was obtained from Fluka, Sarcosine
oxidase (SO) from Arthrobacterium species was obtained from Aldrich, and creatininase
(CA) from Flavobacterium species was obtained from Sigma. Creatine and creatinine
were purchased from Aldrich. Solutions of creatine and creatinine (10™ mol/L) were
prepared in de-ionized water. Enermax Creatine capsule (500mg creatine
monohydrate/capsule) were obtained from Nutrent (Sandton, South Africa) and
Roboforce effervescent creatine with ribose (S5g creatine/27.5g powder) was purchased

from EAS (Golden, CO, USA).

8.1.2.2. Amperometric biosensors design

Bi- and trienzyme clectrodes were constructed. All the enzyme solutions used for the
design of the biosensors were prepared in a 0.1 mol/LL phosphate buffer pH=7.6.

Two plastic tips were filled with plane diamond paste leaving an empty space of 3-4 mm
in the top part filled with diamond paste containing the different enzyme mixtures as
shown below. The diameters of all biosensors were 3 mm. Electric contacts were
obtained by inserting silver wires into the diamond paste. The biosensors tips were gently

rubbed on fine abrasive paper to produce a flat surface. The surface of the biosensors
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