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INTENDED USE
The HYDRAGEL 7 ISO-PAL and HYDRAGEL 15 ISO-PAL kits are designed for the identification and quantification of alkaline phosphatase (AP)
isoenzymes in human serum. The kits are used in conjunction with the semi-automated HYDRASYS electrophoresis system to obtain gels ready for
interpretation. The serum samples are electrophoresed on alkaline buffered (pH 9.4) agarose gels. The separated AP isoenzymes are visualized using
a specific chromogenic substrate. The dried gels are ready for visual examination and densitometry to obtain accurate relative quantification of individual
zones.

Each agarose gel is designed for the analysis of:
• 3 samples in the HYDRAGEL 7 ISO-PAL kit,
• 7 samples in the HYDRAGEL 15 ISO-PAL kit.

For In Vitro Diagnostic Use.

NOTE : In this instruction sheet, the name "HYDRASYS" is used for both semi-automated HYDRASYS and HYDRASYS 2 instruments.

PRINCIPLE OF THE TEST
The alkaline phosphatase is a metalloglycoprotein with a monophophoesterase activity. It catalyzes the hydrolysis of monophosphoric esters, which is
activated by magnesium ions in alkaline medium.
This enzyme is found in many human tissues, e.g., liver, bone, kidney, intestine and placenta. Its elevation is evident in a variety of hepatic, non-hepatic
conditions as well as in normal adolescent growth. The enzymes of alkaline phosphatase are coded by 3 structural genes: 2 genes code respectively
for the placental and intestinal isoenzymes. The 3rd gene called "non specific tissue gene" is expressed in a variety of tissues such as bone, the liver
and kidney.
The individual AP isoenzymes can normally be separated by electrophoresis according to the charge differences. However, the electrophoretic mobilities
of the liver and bone isoenzymes are induced only by glycosylation or post-translational modifications and therefore are quite similar. They must be
separated with a special treatment of the sample. Quantitation of the AP isoenzymes helps to identify the tissues responsible for the elevation.
Electrophoresis of human serum on HYDRAGEL 7/15 ISO-PAL gels resolves nearly all alkaline phosphatase isoenzymes except the liver 1 (L1) and
bone (B), and the placental 1 (P1) when present, migrate together in a single broad fraction.
From anode to cathode, the migration pattern is as follows (see the figure "Migration Patterns"): L1 + B (+ P1) ; liver 2 (L2, this isoenzymes is also
referred to as macrohepatic or fast liver) ; intestinal 1, 2 and 3 (I1, I2 and I3). The placental 2 (P2), when present, is located between I1 and I2. Additional
fraction can be seen in some highly icteric samples close to the application point. It is a complex of alkaline phosphatase and lipoproteins called lipo-
ISO-PAL (or ultra fast, UF, in other procedures).
To overcome the inherent difficulties in separating L1 and B isoenzymes, various sample treatments have been explored and some of them routinely
used, e.g., differential inactivation by heat, urea or amino acids, precipitation with specific antiserum, differential sensitivity to enzymatic desialation with
neuraminidase, etc.
All AP isoenzymes are sialated to certain degree except the intestinal isoenzymes are devoid of sialic acid. The SEBIA system utilizes the different
degree of sialation of L1 and B isoenzymes to separate them. Wheat germ lectin (wheat germ agglutinin, WGA) presents a strong affinity for the sialic
acid residues and consequently binds preferentially to the bone isoenzyme that is sialated to the highest degree of all. To perform the test, each sample
is applied in duplicate. In the course of migration, one of the sample duplicates passes through lectin deposited anodally from the sample’s point of
application (the lectin itself shifts only slightly cathodally). The interaction between WGA and the passing AP isoenzymes is a reversible reaction:

1
Sialated isoenzyme + WGA sialated isoenzyme / WGA complex

2
Under the conditions chosen for the electrophoresis, the interaction of WGA with L1, L2, P1 and P2 isoenzymes is weak and the above reaction shifts
in the direction 2. Hence, these isoenzymes are only slightly slowed down compared to their position on the pattern run without any lectin. On the other
hand, the interaction with the B isoenzyme rich in sialic acids is strong and sufficient to precipitate the majority of B as a sharp band close to the lectin
application point. When the binding capacity of the lectin is exceeded (e.g., the bone isoenzyme is highly elevated as in bone cancers and active bone
metabolism in growing age), the precipitation might be incomplete and occasionally an anodic smear can be observed. The smear does not affect the
densitometry on the "lectin" profile (see "Interpretation"). The separated AP isoenzymes are visualized using a specific chromogenic substrate, 5-Bromo-
4-Chloro-3-Indolyl Phosphate / Nitro Blue Tetrazolium in Aminomethyl Propanol (AMP) buffer, pH 10.1.

REAGENTS AND MATERIALS SUPPLIED IN THE HYDRAGEL 7 ISO-PAL AND HYDRAGEL 15 ISO-PAL KITS

WARNING : See the safety data sheets.

| ITEMS | PN 4112* | PN 4132* || Agarose Gels (ready to use) | 10 gels | 10 gels || Buffered Strips (ready to use) | 10 packs of 2 each | 10 packs of 2 each || Lectin (freeze-dried) | 1 vial | 2 vials || Substrate (ready to use) | 1 vial, 20 mL | 2 vials, 20 mL each || Chromogen (stock solution) | 1 vial, 10 mL | 1 vial, 10 mL || Applicators (ready to use) | 2 packs of 10 (7 teeth) | 2 packs of 10 (15 teeth) || Filter Papers - Thin | 1 pack of 10 | 1 pack of 10 || Filter Papers - Thick | 1 pack of 10 | 1 pack of 10 || Plastic masks | 1 pack of 10 | 1 pack of 10 |
* The HYDRAGEL 7 ISO-PAL and the HYDRAGEL 15 ISO-PAL kits contain applicators each with 7 and 15 teeth, respectively. Since each sample is
applied in duplicate, 3 or 7 unknown samples, respectively can be assayed per gel. The remaining track can be used for control.
During transportation, the kit can be kept without refrigeration (15 to 30 °C) for 15 days without any adverse effects on performance.
FOR OPTIMAL RESULTS :
All reagents from the same kit must be always used together and according to the package insert instructions.
PLEASE READ THE PACKAGE INSERT CAREFULLY.

SEBIA INSTRUCTIONS - English
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1. AGAROSE GELS
Preparation
Agarose gels are ready to use. Each gel contains : agarose ; buffer solution pH 9.4 ± 0.5 ; additives, nonhazardous at concentrations used, necessary
for optimum performance.
Use
Support medium for alkaline phosphatase isoenzymes electrophoresis.
Storage, stability and signs of deterioration
Store the gels horizontally in the original protective packaging preferentially refrigerated (2 to 8 °C). (The arrow on the front of the kit box must be pointing
upwards).
Avoid obvious temperature fluctuations during storage (e.g., do not store close to a window or a heat source). The gels are stable until the expiration
date indicated on the kit package or the gel package labels.
DO NOT FREEZE.
Discard gel when:
(i) crystals or precipitate form on the gel surface or the gel texture becomes very soft (all these result from freezing the gel),
(ii) bacterial or mold growth is indicated,
(iii) abnormal liquid quantity is present in the gel box (as a result of buffer exudation from the gel due to improper storage conditions).

2. BUFFERED STRIPS
Preparation
Buffered sponge strips are ready to use. Each contains : buffer solution pH 9.4 ± 0.5 ; additives, nonhazardous at concentrations used, necessary for
optimum performance.
Use
Buffered strips function as electrophoresis buffer reservoir and ensure contact between the gel and electrodes.
Storage, stability and signs of deterioration
Store the buffered strips horizontally in the original protective packaging at room temperature or refrigerated. (The arrow on the front of the kit box
must be pointing upwards).
They are stable until the expiration date indicated on the kit package or buffered strips package label.
DO NOT FREEZE.
Discard buffered strips if the package is opened and the strips dry out.

3. LECTIN*
Preparation
The lectin vial contains Wheat Germ Agglutinin (WGA) in a stabilized lyophilized form.
Reconstitute the lectin vial with exactly 0.5 mL of saline. Close the vial. Mix gently and let it stand at room temperature for 5 minutes. Then, mix gently
to obtain clear solution of lectin that is ready to use.
Use
For the treatment of the migrating serum samples during electrophoretic separations.
Storage, stability and signs of deterioration
Store the lyophilized lectin refrigerated (2 to 8 °C). It is stable until the expiration date indicated on the kit package or lectin vial label.
After reconstitution, the lectin solution must be stored at – 20 °C ; for that purpose, we recommend to prepare 50 µL or 100 µL aliquots for HYDRAGEL
7 ISO-PAL or HYDRAGEL 15 ISO-PAL, respectively. Alternatively, the entire volume may be stored at – 20 °C ; it can undergo ten (10) freezing/thawing
cycles without any adverse effects on performance as long as the solution is not exposed to room temperature for more than 15 minutes during each cycle.
The frozen lectin solution is stable for 6 months maximum at – 20 °C.

4. SUBSTRATE
Preparation
Substrate is ready to use. It contains : BCIP (5-Bromo-4-Chloro-3-Indolyl Phosphate) in Aminomethyl Propanol buffer (AMP) pH 10.1 ± 0.5, and
additives, nonhazardous at concentrations used, necessary for optimum performance.
Prepare the visualization solution away from light just before use:
For HYDRAGEL 7 ISO-PAL, add 0.5 mL of chromogen to 2 mL of substrate and mix.
For HYDRAGEL 15 ISO-PAL, add 1 mL of chromogen to 4 mL of substrate and mix.
Use
For the preparation of the visualization solution.
Storage, stability and signs of deterioration
Store substrate at room temperature or refrigerated. It is stable until the expiration date indicated on the kit package or substrate vial label.
The substrate may show mild crystallisation without any adverse effects on its performance.

5. CHROMOGEN
Preparation
Chromogen is ready to use. It contains: NBT (Nitro Blue Tetrazolium) in water.
Use
For the preparation of the developing solution as described in paragraph 4.
Storage, stability and signs of deterioration
Store chromogen at room temperature or refrigerated. It is stable until the expiration date indicated on the kit package or chromogen vial label.

6. APPLICATORS
Use
Precut, single use applicators for sample and lectin solution application onto gel.
Storage, stability and signs of deterioration
Store the applicators in a dry place at room temperature or refrigerated.
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7. THIN FILTER PAPERS
Use
Precut, single use, thin absorbent paper pads for blotting excessive moisture off the gel surface before sample application.
Storage
Store the thin filter papers in a dry place at room temperature or refrigerated.

8. THICK FILTER PAPERS
Use
Precut, single use, thick absorbent paper pads for blotting the gel after enzymatic visualization.
Storage
Store the thick filter papers in a dry place at room temperature or refrigerated.

9. PLASTIC MASKS
Use
Plastic sheets, for single use, to protect the gel against evaporation during the electrophoretic migration.

* NOTE: During transportation, the gels and the lectin can be kept without refrigeration (15 to 30 °C) for 15 days without any adverse effects on
performance.

REAGENTS REQUIRED BUT NOT SUPPLIED

WARNING : See the safety data sheets.

1. SALINE
Preparation
Make 0.15 M (0.9 g/dL) NaCl solution in distilled or deionized water.
Use
To reconstitute the lectin vial.
Storage, stability and signs of deterioration
Store saline at room temperature or refrigerated. Discard after 3 months or if it changes its appearance, e.g., becomes cloudy due to microbial
contamination. For longer storage periods, add sodium azide, 0.1 g/dL.

2. DESTAINING SOLUTION
Preparation
Each vial of stock Destaining Solution (SEBIA, PN 4540, 10 vials 100 mL each) to be diluted up to 100 liters with distilled or deionized water. It is
convenient to dilute only 5 mL of the stock solution to 5 liters, the volume of the destaining solution container.
After dilution, the working destaining solution contains an acidic solution pH ≈ 2.
Use
For washing the gel after enzymatic visualization and drying and for rinsing of the HYDRASYS staining compartment.
To neutralize the acidity of the destaining solution for disposal, pour 15 mL of a 50 % solution of sodium hydroxide, into the empty waste container.
Storage, stability and signs of deterioration
Store the stock destaining solution at room temperature or refrigerated. It is stable until the expiration date indicated on the kit package or destaining
solution vial labels.
Working destaining solution is stable for one week at room temperature in a closed bottle. Do not add any sodium azide.
Discard working destaining solution if it changes its appearance, e.g., becomes cloudy due to microbial contamination.
To prevent microbial proliferation in the diluted destaining solution to be stored more than one week, add 5 µL/dL of ProClin 300.
Working destaining solution added with ProClin is stable in a closed bottle at room temperature or refrigerated until the expiration date indicated on
the kit package or destaining solution vial labels.

3. HYDRASYS WASH SOLUTION
Preparation
Each vial of the stock HYDRASYS Wash Solution (SEBIA, PN 4541, 10 vials, 80 mL each) to be diluted up to 5 liters with distilled or deionized water.
After dilution, the working wash solution contains : buffer solution pH 8.7 ± 0.5.
Use
The HYDRASYS wash solution is designed for cleaning of the HYDRASYS staining compartment. Use periodically, e.g., if the instrument is used daily,
wash the staining compartment weekly.
See the package insert for directions to use.
Storage, stability and signs of deterioration
Store the stock and working wash solutions in closed containers at room temperature or refrigerated. They are stable until the expiration date indicated
on the wash solution vial label.
Discard working wash solution if it changes its appearance, e.g., becomes cloudy due to microbial contamination.

NOTES :
The assays that were performed for the validation of reagents demonstrated that, for the different solutions and using an adapted equipment for the
reconstitution volume, a variation of ± 5 % on the final volume has no adverse effect on the analysis.
The distilled or deionized water used to reconstitute solutions, must be free of bacterial proliferation and mold (use a 0.22 µm filter) and have a
resistivity higher than 10 Megohms x cm.



HYDRAGEL 7 & 15 ISO-PAL - 2012/03

- 14 -

EQUIPMENT AND ACCESSORIES REQUIRED BUT NOT SUPPLIED

1. HYDRASYS System SEBIA: HYDRASYS 2 SCAN PN 1200, HYDRASYS 2 PN 1201, HYDRASYS 2 SCAN FOCUSING PN 1202, HYDRASYS 2
FOCUSING PN 1203, HYDRASYS PN 1210 or PN 1211 or HYDRASYS FOCUSING PN 1212.

2. Micropipettor, either manual or automated, such as HYDRAPLUS SEBIA, PN 1216, HYDRAPLUS 2 SEBIA, PN 1217 or ASSIST SEBIA, PN 1218,
for an alternative way of loading the sample applicators.

3. Wet Storage Chamber supplied with HYDRASYS, PN 1270.
4. Template Guide Bar SEBIA, supplied with HYDRASYS.
5. HYDRASYS Accessory Kit ISO-LDH, ISO-PAL, CHOL, SEBIA, PN 1261.
6. Pipettes: 10 µL, 200 µL, 1 mL and 5 mL.
7. Densitometer / scanner capable of scanning 82 x 51 mm or 82 x 102 mm gel plates : HYRYS SEBIA, GELSCAN SEBIA, DVSE SEBIA or PHORE-

SIS software for flat-bed scanner. Refer to manufacturer’s instructions for operation and calibration procedures.
8. Quality control materials.

SAMPLES FOR ANALYSIS

Sample collection and storage
Fresh serum samples are recommended for analysis. Samples must be collected according to established procedures used in clinical laboratory testing.
Store samples at 2 to 8 °C as soon as possible after collection, and for up to one week.
Sample preparation
Use neat serum. Dilute serum samples with saline to achieve a total alkaline phosphatase activity of about 600 IU/L when this activity is > 600 IU/L. See
Note under "PERFORMANCE DATA/Linearity".
Samples to avoid
Do not use hemolyzed samples. The erythrocyte enzymes may interfere in the reaction.
Do not use samples that contain an inhibitor of alkaline phosphatase enzymatic activity such as EDTA, citrate or oxalate.

PROCEDURE

The HYDRASYS system is a semi-automated multi-parameter instrument. The automated steps include processing of HYDRAGEL agarose gels in the
following sequence: sample application, electrophoretic migration, incubation with substrate, blotting, rinsing and final drying of the gel. The manual
steps include handling samples and gels, application of reagents and setting up the instrument for operation. The temperature of the migration module
plate is controlled by Peltier effect.
READ CAREFULLY HYDRASYS / HYDRASYS 2 INSTRUCTION MANUAL.

I. MIGRATION SET UP
1. Switch on HYDRASYS instrument.
2. It is necessary to use two applicators per each HYDRAGEL 7 ISO-PAL or HYDRAGEL 15 ISO-PAL gel to apply serum samples and lectin

solution.
Place applicators, two of each HYDRAGEL 7 ISO-PAL (7 teeth for 3 samples) or HYDRAGEL 15 ISO-PAL (15 teeth for 7 samples), on a flat
surface with the well numbers in the right-side-up position (Fig. 1).
- First applicator: apply 10 µL of each serum sample in 2 adjacent wells.
- Second applicator: apply 10 µL lectin solution in each even-numbered well.
- Load each applicator within 2 minutes. Assayed control serum may be applied into the last well of each applicator.
- Place the applicators into the wet storage chamber with the teeth up (handle them by the plastic tooth protection frame).
- Let the samples diffuse into the teeth for 5 minutes after the last sample application.
See wet chamber package insert for further details.

3. Open the lid of the migration module and raise the electrode and applicator carriers.
WARNING: Never close the lid while the carriers are raised!

4. Select migration program from the instrument menu (left side of the keyboard): "7 ISO-PAL" for HYDRAGEL 7 ISO-PAL or "15 ISO-PAL" for
HYDRAGEL 15 ISO-PAL.

5. Remove buffered strips from the package. Handle them by the plastic ends. Engage the punched ends of the strip's plastic backing to the pins
on the electrode carrier ; the strip's plastic backing must face the carrier (Fig. 2).

6. Unpack the HYDRAGEL agarose gel plate.
- Roll quickly and uniformly one thin filter paper onto the gel surface to absorb the excess of liquid. Remove the paper immediately.
WARNING: Do not leave the filter paper for a too long contact with the gel to avoid its dehydration.
- Pool 120 µL distilled or deionized water for HYDRAGEL 7 ISO-PAL, or 200 µL for HYDRAGEL 15 ISO-PAL, on the lower third of the frame

printed on the temperature control plate of the migration module.
- Place the gel plate (the gel side up) with its edge against the stop at the bottom of the printed frame (Fig. 3).
- Bend the gel and ease it down onto the water pool (Fig. 3). Ensure that no air bubbles are trapped, water is spread underneath the entire gel

plate and the gel is lined up with the printed frame.
7. Position a plastic mask on the gel :

- Take one plastic mask.
- Align the upper side of the plastic mask with the horizontal line printed on the plastic support of the gel.
- Slew the plastic mask upon the gel surface. Avoid trapping air bubbles between the gel and the plastic mask.

NOTE : The size of the plastic mask has been adjusted to the width of the gel. When positioning the plastic mask, it must be perfectly aligned
with the horizontal line printed on the plastic support and centred in order to cover the whole width of the gel to avoid any distortion.

- Hold with one finger the plastic mask by one side on the plate of the migration module ; remove lighlty air bubbles out of the gel surface.
- Avoid moving the gel on the migration plate during this manipulation.
WARNING : The plastic mask must cover the upper side of the gel without overlapping the contact zone between the gel and the
buffered strip.
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8. Lower both carriers down. In this position, the buffered strips do not touch the gel. DO NOT FORCE THE CARRIERS ALL THE WAY DOWN.
9. Remove the applicators from the wet chamber. Handle them by the protection frame.

- Snap off the applicators teeth's protection frame.
- Place the applicator with samples into position No. 3 on the applicator-carrier.
- Place the applicator with lectin into position No. 4 on the applicator-carrier.
- Push the seated applicators to the left side.
IMPORTANT: The numbers printed on the applicators must face the operator (Fig. 4).

10. Close the lid of the migration module.
11. Start the procedure immediately by pressing the green arrow "START" key on the left side of the keyboard.

IMPORTANT: Make sure that the ventilation air inlet on the right side of the instrument is not blocked.

MIGRATION - DESCRIPTION OF THE AUTOMATED STEPS
• The two carriers are lowered so that buffered strips and applicators contact the gel surface.
• Sample applicator carrier rises up.
• Migration is carried out under 10 W constant power for HYDRAGEL 7 ISO-PAL, or 20 W constant power for HYDRAGEL 15 ISO-PAL, at 35 °C

followed by 30 °C until 80 Vh have accumulated (for about 18 minutes).
• The electrode carrier rises to disconnect the electrodes.
• A beep sounds and the cover unlocks. This signal remains until the operator intervenes. The following flashing message is displayed on the screen:

"e SUBST." / "e SUBSTRATE".
NOTE: The migration module lid remains closed during all migration steps.

II. PREPARATION FOR INCUBATION WITH ISO-PAL SUBSTRATE
1. After the migration, open the lid. The following message stops flashing : "e SUBST." / "e SUBSTRATE".
2. Remove the sample applicators and discard.
3. Raise both carriers, remove the buffered strips by their plastic ends and discard.

- Remove both carriers.
- Clean the electrodes by wiping them carefully with a soft wet tissue.
- Leave the gel in place in the migration module.

4. Remove the plastic mask by a corner and discard.
5. Set up the reagent application template 4 as follows (Fig. 5):

- Position the application template guide on the anchoring clips (the guide can be left on the HYDRASYS at all times).
- Hold the handle of the template and put the notches in the guide marks.
- Lower the template onto the gel.

6. After having mixed chromogen and substrate (see REAGENTS AND MATERIALS, paragraph 4) apply immediately 2.5 mL of ISO-PAL
substrate solution for HYDRAGEL 7 ISO-PAL, or 5 mL for HYDRAGEL 15 ISO-PAL, as follows (Fig. 6):
- Hold the pipette vertically.
- Lightly press the tip of the pipette into the hole of the template.
- Carefully and progressively inject the reagent without introducing air bubbles under the template.

7. Close the HYDRASYS cover.
8. Start immediately the incubation procedure by pressing the green arrow "START" key on the left side of the keyboard. The following message

is displayed on the screen: "[INCUBATION]".

INCUBATION - DESCRIPTION OF AUTOMATED STEPS
• Incubation at 37 °C for 45 minutes, and at 50 °C for 15 minutes.
• A beep sounds and the cover unlocks. This signal remains until the operator intervenes. The following flashing message is displayed on the screen:

"a SUBST. + e PAP." / "a SUBSTRATE, e THICK FILTER PAPER".
NOTE: During the incubation step, the cover of the migration module remains locked.

III. SUBSTRATE ELIMINATION AND FILTER PAPER APPLICATION
1. Open the cover. The following flashing message stops flashing: "a SUBST. + e PAP." / "a SUBSTRATE, e THICK FILTER PAPER".
2. Remove the remaining substrate solution :

- Hold the pipette vertically and lightly press the tip of the pipette into the well (Fig. 6).
- Carefully and progressively withdraw the reagent.

3. Remove the template:
- Grasp the handle of the template.
- Raise the template and remove it.

4. Apply one thick filter paper on the gel:
- Slope the filter paper at about 45 °.
- Align the lower side of the filter paper with the edge of the gel.
- Lower the filter paper onto the gel.
- Press on the entire surface of the filter paper to ensure perfect adherence to the gel.

5. Close the HYDRASYS cover.
6. Start the blotting sequence by pressing the "START" key (green arrow on the left side of the keyboard). The following message is displayed

on the screen: "[BLOTTING]".
7. Rinse the template with distilled water or alcohol and dry it thoroughly with soft absorbent paper. Prior to re-use, ensure the template is

completely dry.

BLOTTING - DESCRIPTION OF AUTOMATED STEPS
• Blotting at 45 °C for 3 minutes.
• A beep sounds until the operator intervenes. The following flashing message is displayed on the screen: "a PAPER" / "a THICK FILTER PAPER".

NOTE: During the blotting step, the cover of the migration module remains locked.
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IV. DRYING OF THE GEL
1. Open the cover.
2. Remove the filter paper and leave the gel in place.
3. Close the cover of HYDRASYS.
4. Start the drying step by pressing the "START" key (green arrow on the left side of the keyboard). The following message is displayed on the

screen : "[DRYING]".

DRYING - DESCRIPTION OF AUTOMATED STEPS
• Drying of the gel at 60 °C, for 2 minutes.
• A beep sounds and the cover unlocks. The plate temperature remains at 50 °C until the lid is opened.

NOTE: During the drying step, the cover of the migration module remains locked.

V. WASH AND FINAL PROCESSING OF THE GEL
1. Open the cover.
2. Remove the dried gel.
3. Open the gel holder. Lay it flat and position the gel (with gel side facing up) into the grooves of the two rods and close the holder. Make sure

that the film is correctly positioned inside the holder (Fig. 7).
4. Place the gel holder into the gel processing / staining module.

IMPORTANT: Before starting the gel processing / staining program, check the following :
- the destaining solution container contains at least 400 mL of destaining solution ;
- the waste container is empty.

For reagent line connection: refer to the information displayed on the screen of the instrument (select key: REAGENT LINES).
IMPORTANT: Do not forget to block up the unused lines.

5. Select "WASH ISOENZ/GEL" washing program from the instrument menu and start the run by pressing the "START" key (green arrow on the
right side of the keyboard).
NOTE: During washing and drying steps, the compartment remains locked.
After cooling step, an audible beep signals that the compartment unlocks (the ventilation is maintained until the gel holder is removed).

6. Remove the gel holder from the compartment ; open the clips and remove the dried gel. If needed, clean the backside (the plastic support
side) of the dry film with a wet tissue paper. The gel is ready for evaluation.

7. The temperature of the plate decreases to 20 °C in less than 5 minutes. When 20 °C is reached, a new migration run can be started.
8. Position the sample applicator and electrode carriers in place.
9. Wipe the temperature control plate with a soft wet tissue.

VI. EVALUATION
Evaluate the gels visually. When required, scan using a densitometer / scanner by selecting the appropriate scanning program.

QUALITY CONTROL
It is advised to include a commercially available control serum and/or a known assayed serum into each run of samples.

* US customers : Follow federal, state and local guidelines for quality control.

RESULTS

Values
The enzymatic activity of each fraction can be calculated from the densitometric percent values for each fraction and the total AP activity. In order to
quantify all AP isoenzymes, scan both the "with" and "without" lectin tracks.
The values of isoenzymes L1 and P1 are determined on the lectin track. The value of B isoenzyme is obtained by subtracting the densitometric values
of L1 and P1 fractions obtained from the lectin track, from the value of the L1 + B (+ P1) fraction of the "without" lectin track. All other fractions, L2, I1,
I2, I3, P2 and the lipo-ISO-PAL complex are determined on the track without lectin.

Normal values
The normal values of the individual isoenzymes vary with age, sex, hormonal state (pregnancy, menopause, puberty) and medications. In adult subjects,
from 20 to 50 years old, the values are nearly independent of age. In older population, the total AP tends to increase with age due to physiological factors
such as menopause and the process of aging. In children, total AP is increased due to predominant bone isoenzyme. Normal values for the major
electrophoretic alkaline phosphatase isoenzymes on HYDRAGEL ISO-PAL gels have been established from a healthy population of 100 adults (50 men
and 50 women, 20 - 50 years old) and 50 children (2 - 18 years old):

| WOMEN | MEN | CHILDREN || % IU/L | % IU/L | % IU/L || total AP * | ≤ 80 | ≤ 122 | ≤ 410 || L1 | 18 - 72 ≤ 45 | 15 - 71 ≤ 64 | 1 - 31 ≤ 51 || B | 20 - 74 ≤ 44 | 23 - 75 ≤ 73 | 62 - 100 ≤ 370 || L2 | 1 - 14 ≤ 8 | 1 - 9 ≤ 8 | 1 - 7 ≤ 19 || I1, I2, I3 | Intestinal isoenzymes are absent in about 60 % of normal subjects ; when present they do not exceed 14% |
* The above total AP activity has been determined at 37 °C in AMP buffer.

It is recommended each laboratory establish its own normal values.
The above activity values (IU/L) represent maximum normal values. The normal total AP activity values (IU/L) depend on the procedure and
temperature used to determine the activity (commercial kits and laboratory requirements may vary in this respect). The activities per fraction must be
based on the total AP activity and the assay conditions specified.
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Interpretation
Interpretation of the electrophoretic patterns requires the knowledge of the total sample AP activity, sex and age of the patient. All sialated fractions are
slowed down to a various degree on the lectin track compared to the "without" lectin track. Only intestinal fractions are not affected by the lectin.
On the lectin track, the bone fraction usually forms a single sharp band close to the application point. Occasionally, in addition to the sharp band, an
anodic smear can be observed. This phenomenon generally results from exceeding the binding capacity of the lectin and consequently, incomplete
precipitation, e.g., when the bone isoenzyme is highly elevated as in bone cancers and active bone metabolism. In no case the smear extends to the
migration position of L1 or P1 so that these two fractions can be accurately quantified by densitometry on the "lectin" profile.

See the migration pattern as an aid in identification of individual isoenzymes.

1. Normal serum
The liver (L1) and bone isoenzymes are the two fractions usually found in sera from healthy subjects. On HYDRAGEL 7/15 ISO-PAL, they migrate
superimposed on the track without lectin and are completely separated on the lectin track.
One or several (up to three) intestinal fractions can also be seen in normal serum. At normal total AP activity level, the presence of the intestinal
fraction(s) has not been associated with any pathological condition. Non-fasting subjects and B or O blood group subjects exhibit this intestinal
isoenzyme more often.

2. Particular cases
Liver isoenzymes
There are two liver isoenzymes, L1 and L2. The L1 fraction is the most anodic of all isoenzymes and the more significant of the two liver isoenzymes.
L1 is increased in some non-malignant diseases (such as cholestasis, cirrhosis, viral hepatitis and in various biliary and hepatic pathologies). It is also
increased in malignancies with hepatic metastasis, in cancer of the lungs and digestive tract and in lymphoma.
The L2 fraction (also called macrohepatic or fast liver) also exists in healthy subjects but at low concentration (< 8 IU/L). It could be of membranous
origin and associated with lipoproteins. An increase of L2 may occur in cholestasis and biliary diseases (e.g., cirrhosis, viral hepatitis) and in
malignancies (e.g., breast, liver, lung, prostate, digestive tract) with liver metastasis. On HYDRAGEL 7/15 ISO-PAL gels, L2 clearly migrates between
the (L1 + B) and intestinal fractions.

Bone isoenzyme
This is a significant isoenzyme present in all samples. The bone fraction has to be interpreted with respect to age since its elevation is physiologically
normal during the growth age. Increase of bone isoenzyme is primarily associated with the following conditions:
• In malignancies such as breast cancer with bone or liver metastasis. Also in osteosarcoma and lymphoma with or without metastasis.
• In rheumatismal diseases, hyperparathyroidism, Paget disease and rachitism.
• In transient hyperphoshatasemia in infancy that is associated with a particular liver fraction (more anodic than L1). In such case the total AP is highly

elevated (> 2000 IU/L).
When associated with an increase of other fraction (e.g., L1, L2) it may indicate malignancy of rectum, lung and prostate (with bone and liver metastasis).
Intestinal isoenzymes
Mobility of adult intestinal isoenzymes is the same on both tracks. They can be seen as 1, 2, or 3 fractions. About 40 % of normal subjects possess
intestinal isoenzyme. Increased activity can be found in some diseases such as liver cirrhosis, diabetes and chronic renal failure.
Placental isoenzyme
There are always two forms of placental isoenzymes: the major form P1, and the minor form P2, representing about 90 % and 10 %, respectively. It is
found during pregnancy and in some malignant diseases, primarily in ovarian cancers, as well as sarcomas, pancreatic and stomach cancers. Increase
can be also due to heavy smoking (release from the lungs).
Immunoglobulin complex or macro-alkaline phosphatase
This fraction is rarely found. It is an immunoglobulin / AP complex. It remains very close to the application point on both tracks.
Alkaline phosphatase / LP complex
This is a lipoprotein / L2 complex. It remains very close to the application point on both tracks. It may be found in biliary obstructive diseases.
Atypical isoenzymes
Isoenzymes with atypical migrations, such as Nagao, Regan and Kasahara, are difficult to identify.

Limitations
See also SAMPLES FOR ANALYSIS.
No interference with HYDRAGEL ISO-PAL procedures was detected due to the sample’s high concentration of cholesterol (≤ 360 mg/dL), triglycerides
(≤ 1560 mg/dL) and bilirubin (≤ 10 mg/dL).
NOTE: On electrophoresis, the yellow coloration of icteric samples due to billirubin is present in two fractions. One co-migrates with albumin (i.e., is
by 10 mm faster than L1 isoenzyme) and the other forms a diffused fraction at level of L2. The yellow coloration is virtually eliminated during the blotting
and washing steps of the visualization procedure. The residual bilirubin does not interfere with the scanning step of the gel.

Troubleshooting
Call Technical Service of the supplier when the test fails to perform while the instruction for the preparation and storage of materials, and for the
procedure were carefully followed.
Kit reagent Safety Data Sheets and informations on waste products elimination are available from the Technical Service of the supplier.

PERFORMANCE DATA

HYRYS

SEBIA’s HYRYS densitometer was used for all densitometric measurements.

Within gel reproducibility
Three different serum samples (A, B & C) were electrophoresed on HYDRAGEL 15 ISO-PAL gels from the same lot. The samples were: A - normal
serum ; B - serum with intestinal fractions I1 and I2 ; C - serum with elevated liver fractions L1 and L2. Each sample was applied in all tracks of a single
gel. The electrophoregrams were evaluated by densitometry. The following table shows the means, SD, CV for each alkaline phosphatase fraction from
each serum sample for each gel.
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Between gels reproducibility
Seven different serum samples were run each on 10 HYDRAGEL 15 ISO-PAL gels from the same lot. The mean, SD and CV (n = 10) were calculated
for each serum sample and each alkaline phosphatase fraction. The results were essentially the same for all samples. The following table shows the
ranges of SD and CV representing all samples and a mean CV calculated from the pooled CV's for all samples.

| FRACTION | SD | CV (%) | MEAN CV (%) || L1 | 0.4 - 1.3 | 0.7 - 17.2 | 6.6 || P1 | 1.0 - 1.3 | 2.1 - 4.2 | 3.1 || B | 0.3 - 1.7 | 0.3 - 7.9 | 4.1 || L2 | 0.2 - 0.5 | 1.2 - 12.7 | 6.2 || P2 | 0.6 - 0.9 | 3.3 - 11.3 | 7.3 || I1 | 0.2 | 4.4 - 9.8 | 7.1 || I2 | 0.4 | 3.5 | 3.5 || I3 | 0.2 - 0.3 | 7.1 - 20.8 | 13.9 |
Accuracy - Comparative study
Sixty (60) different serum samples (normal and pathological) were analyzed using SEBIA's HYDRAGEL 15 ISO-PAL kit and another commercially
available test for electrophoretic determination of alkaline phosphatase isoenzymes. There was a perfect agreement between the two tests in visual
detection of the alkaline phosphatase isoenzymes. The results of linear regression analysis of the densitometric values of L1, Bone and L2 fractions
(n = 60) are tabulated below (y = SEBIA values).

| Parameter | Correlation | y-intercept | Slope | Range of IU/L values || | coefficient | | | (SEBIA’s test) || L1 fraction | 0.994 | - 3.840 | 0.946 | 12 - 556 || Bone fraction | 0.968 | 5.307 | 0.978 | 12 - 387 || L2 fraction | 0.993 | 4.396 | 0.985 | 0 - 288 |
Sensitivity
One serum sample with I1, I2 and I3 fractions and another one with P1 and P2 fractions were serially diluted and the dilutions electrophoresed on
HYDRAGEL 15 ISO-PAL gel. The lowest detected activity of the individual isoenzymes by densitometry ranged from 2 to 3 IU/L.

Linearity
Two samples were used: no. 1 contained L1 and L2 (total AP 1000 IU/L) ; no. 2 contained L1 and B (total AP 600 IU/L). Serial dilutions within a range
of 1000 - 10 IU/L and 600 - 50 IU/L, respectively were assayed on HYDRAGEL 15 ISO-PAL gels. The system was linear within the entire range studied.
NOTE: The maximum value of the narrower linearity range studied (600 IU/L) was taken as approximate target value for diluting samples with high
total AP activity.

GELSCAN

SEBIA’s GELSCAN densitometer was used for all densitometric measurements.
These results obtained by scanning with the GELSCAN densitometer of the gels of the HYDRAGEL 7 ISO-PAL and HYDRAGEL 15 ISO-PAL procedures
performed on the HYDRASYS system indicate a very good within gel and between gels reproducibility for quantitative analysis with the GELSCAN, with
a mean CV % of about 3.6 % for each alkaline phosphatase isoenzyme fraction.

Within gel reproducibility
Three (3) different serum samples were run on HYDRASYS instrument using the HYDRAGEL 7 and 15 ISO-PAL procedures and scanned with the
GELSCAN densitometer. Each sample was run on all tracks of each gel. The mean, SD and CV (n = 3 or 7 according to the procedure) were calculated
for each sample and each gel.
The following table shows the values of the 3 tested samples for each studied alkaline phosphatase isoenzyme fraction calculated with the 2 procedures
performed on the HYDRASYS instrument and after densitometric scanning with the GELSCAN.

PARAMETER % L1 % B % L2 % I1 % I2 % I3
Sample A
MEAN 53.2 39.9 6.9 / / /
SD 0.9 1.0 0.1 / / /
CV (%) 1.7 2.4 1.8 / / /
Sample B
MEAN 38.4 33.9 5.9 6.1 12.8 2.9
SD 1.0 0.5 0.1 0.2 0.5 0.1
CV (%) 2.5 1.6 2.4 3.9 3.8 5.1
Sample C
MEAN 55.2 11.7 33.1 / / /
SD 0.6 0.7 0.6 / / /
CV (%) 1.1 6.0 1.9 / / /
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Between scans reproducibility without moving the gel on the GELSCAN gel holder
One serum sample has been analyzed in reproducibility using the HYDRAGEL 15 ISO-PAL procedure (with 14 analyses per gel, with and without lectin)
on the HYDRASYS instrument with 6 successive densitometric scannings on the GELSCAN and without moving the gel on the GELSCAN gel holder.
The means, SD and CV (n = 6) were calculated for each analysis of this serum sample, each zone and on the 6 scans.
The table shows the limit values for the tested sample and a mean CV calculated from the CV's for each studied alkaline phosphatase isoenzyme fraction
(n = 7).

Between scans reproducibility after ressetting the gel on the GELSCAN gel holder
One serum sample has been analyzed in reproducibility using the HYDRAGEL 15 ISO-PAL procedure (with 14 analyses per gel, with and without lectin)
on the HYDRASYS instrument with 6 successive densitometric scannings on the GELSCAN and after resetting of the gel on the GELSCAN gel holder.
The means, SD and CV (n = 6) were calculated for each analysis of this serum sample, each zone and on the 6 scans.
The table shows the limit values for the tested sample and a mean CV calculated from the CV's for each studied alkaline phosphatase isoenzyme fraction
(n = 7).

Accuracy - Comparative study
The analysis of 48 different pathological and normal serum samples, by agarose gel electrophoresis using the HYDRAGEL 7 and 15 ISO-PAL
procedures with the HYDRASYS system and GELSCAN scanning or HYRYS densitometry, demonstrated a good concordance between these two
quantification systems for the different L1 + P1, L2, I1, P2, I2, I3 and Bone alkaline phosphatase isoenzymes fractions.
The correlation parameters calculated for individual zones from the pooled data for HYDRAGEL 7 and 15 ISO-PAL & GELSCAN vs. the comparative
system (y = HYDRAGEL 7 and 15 ISO-PAL & GELSCAN) were :

Linearity
Two samples were used: No. 1 contained L1 and L2 (total AP 1000 IU/L) ; No. 2 contained L1 and B (total AP 600 IU/L). Serial dilutions within a range
of 1000 - 10 IU/L and 600 - 50 IU/L, respectively were assayed on HYDRAGEL 15 ISO-PAL gels. The system was linear within the entire range studied.

Sensitivity
One serum sample with I1, I2 and I3 fractions and another one with P1 and P2 fractions were serially diluted and the dilutions electrophoresed on
HYDRAGEL 15 ISO-PAL gel. The lowest detected activity of the individual isoenzymes by densitometry ranged from 1 to 4 IU/L.

Fraction Correlation
coefficient y-intercept Slope Range of % values HYDRAGEL

7 & 15 ISO-PAL (GELSCAN)
L1 + P1 0.994 1.356 0.993 4.2 - 76.9
L2 0.998 -0.033 1.002 0.0 - 71.2
I1 0.999 0.013 0.985 0.0 - 38.7
P2 0.999 0.013 0.981 0.0 - 18.6
I2 0.999 0.027 1.003 0.0 - 19.4
I3 0.998 0.022 0.875 0.0 - 3.6
B 0.990 1.069 0.941 6.2 - 89.0

FRACTION MEAN (%) SD CV (%) MEAN CV (%)
L1 46.9 - 51.5 0.09 - 0.42 0.2 - 0.9 0.5
L2 24.0 - 25.3 0.04 - 0.15 0.2 - 0.6 0.3
I1 1.6 - 1.9 0.05 - 0.09 2.7 - 6.0 3.8
B 22.0 - 26.4 0.09 - 0.47 0.4 - 2.0 1.0

FRACTION MEAN (%) SD CV (%) MEAN CV (%)
L1 47.2 - 51.9 0.29 - 0.81 0.6 - 1.6 0.9
L2 23.8 - 25.0 0.11 - 0.21 0.4 - 0.9 0.6
I1 1.6 - 2.0 0.07 - 0.14 4.2 - 7.4 5.5
B 21.6 - 26.0 0.28 - 0.69 1.2 - 3.1 1.9

FRACTION L1 L2 I1 I2 I3 B
Serum sample No. 1 : HYDRAGEL 7 - 15 ISO-PAL
MEAN (%) 48.6 - 50.2 24.0 - 24.9 1.7 - 1.8 / / 25.7 - 23.0
SD 1.03 - 1.33 0.22 - 0.46 0.08 - 0.18 / / 1.03 - 1.11
CV (%) 2.1 - 2.6 0.9 - 1.8 4.8 - 9.6 / / 4.0 - 4.8
Serum sample No. 2 : HYDRAGEL 7 - 15 ISO-PAL
MEAN (%) 28.7 - 35.2 4.7 - 4.8 15.4 - 15.5 14.2 - 13.9 3.7 - 3.9 33.3 - 26.7
SD 2.29 - 2.96 0.33 - 0.26 0.33 - 0.62 0.46 - 0.98 0.09 - 0.35 1.79 - 3.13
CV (%) 8.0 - 8.4 6.9 - 5.5 2.1 - 4.0 3.3 - 7.0 2.5 - 8.9 5.4 - 11.7
Serum sample No. 3 : HYDRAGEL 7 - 15 ISO-PAL
MEAN (%) 55.5 - 52.6 16.1 - 16.8 6.7 - 6.9 1.6 - 1.7 1.2 - 0.9 18.9 - 21.2
SD 0.59 - 1.99 0.31 - 0.45 0.17 - 0.50 0.16 - 0.13 0.16 - 0.12 1.19 - 1.65
CV (%) 1.1 - 3.8 1.9 - 2.7 2.5 - 7.3 10.2 - 7.8 13.6 - 12.5 6.3 - 7.8



HYDRAGEL 7 & 15 ISO-PAL - 2012/03

- 20 -

MIGRATION PATTERNS

{L1
Bone

P1

L2

I1
P2
I2
I3

L1

P1

L2

I1
P2
I2
I3

+

Bone
lipo-ALP complex
at application point

WITH
lectin

WITHOUT
lectin

_



HYDRAGEL 7 & 15 ISO-PAL - 2012/03

- 233 -

1. Bayer PM. Intestinal alkaline phosphatase and the ABO blood group system. A new aspect. Clin. Chem. Acta, 1980, 108, 81-87.
2. Farley J et al. Skeletal alkaline phosphatase activity in serum. Clin. Chem., 1995, 41, 1551-1553.
3. Faure G et al. Les phosphatases alcalines : aspect génétique, identification et interprétation clinique. Ann. Biol. Clin., 1990, 48, 119-125.
4. Fishman WH. Alkaline phosphatase isoenzymes : Recent progress. Clin. Biochem., 1990, 23, 99-104.
5. Foucault P. Interêt de l’étude des phosphatases alcalines totales et de l’isoenzyme osseuse dans une population de sujets atteints d’ostéoporose. Ann.

Biol. Clin., 1991, 49, 477-481.
6. Kuwana T et al. Reference limits of bone and liver alkaline phosphatase isoenzymes in the serum of healthy subjects according to age and sex as

determined by wheat germ lectin affinity electrophoresis. Clin. Chem. Acta, 1988, 173, 273-280.
7. Mc Kenna MJ, Hamilton TA, Sussman HH. Comparison of human alkaline phosphatase isoenzymes. Structural evidence for three protein classes.

Biochem. J., 1979, 181, 67-73.
8. Moss DW. Alkaline phosphatase isoenzymes. Clin. Chem., 1982, 28, 2007-2016.
9. Moss DW. Diagnostical aspects of alkaline phosphatase and its isoenzymes. Clin. Biochem., 1987, 20, 225-230.
10. Piva MT. Détection de métastases hépatiques d’un cancer digestif. Interêt des phosphatases alcalines, de leur isoenzyme macromoléculaire et de

la ceruléoplasmine. Ann. Biol. Clin., 1997, 55, 209-214.
11. Rosalki SB et al. Lectin affinity electrophoresis of alkaline phosphatase for the differentiation of bone and hepatobiliary disease. Electrophoresis,

1989, 10, 604- 611.
12. Saheki S et al. Intestinal type alkaline phosphatase hyperphosphatasemia associated with liver cirrhosis. Clin. Chem. Acta, 1992, 210, 63-73.
13. Schiele F, Henny J, Hitz S, PetitClerc C, Gueguen R, Siest G. Total bone and liver alkaline phosphatases in plasma : biological variation and refe-

rence limits. Clin. Chem., 1983, 23, 634-641.
14. Van Hoof VO, Lepoutre LG, Hoylaerts MF, Chevigne R, De Broe ME. Improved agarose electrophoretic method for separating alkaline phosphatase

isoenzymes in serum. Clin. Chem., 1988, 34, 1857-1862.
15. Van Hoof VO and Van Mullen M. Comparison of two commercially available systems for the electrophoretic separation of alkaline phosphatase isoen-

zymes. J. Chrom., 1993, 646, 235-243.
16. Van Hoof VO et al. Interpretation and clinical significance of alkaline phosphatase isoenzyme patterns. Clinical Lab. Sci., 1994, vol 31, issue 3.
17. Van Hoof VO. Alkaline phosphatase isoenzyme patterns in malignant disease. Clin. Chem., 1992, 38, 2546-2551.
18. Vergote I. Placental alkaline phosphatase as a tumor marker in ovarian cancer. Obstet-Gynecol., 1987, 69, 228-232.
19. Woitge MW et al. Comparison of total and bone-specific alkaline phosphatase in patients with non skeletal disordey or metabolic bone diseases. Clin.

Chem., 1996, 42, 1796-1804.
20. Wolf P. Clinical significance of serum high molecular mass, alkaline phosphatase, alkaline phosphatase – lipoprotein X complex and intestinal variant

alkaline phosphatase. J. Clin. Lab. Anal., 1994, 8, 172-176.
21. Wendling A. Procédures de diagnostic ou de dépistage : Justification et validité d’un test de diagnostic ou de dépistage, sensibilité, spécificité. Impact-

Internat, 1986, Sept : 93-97.

BIBLIOGRAPHIE / BIBLIOGRAPHY



HYDRAGEL 7 & 15 ISO-PAL - 2012/03

- 234 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

sebia
1 2 3 4 5 6 7 8 9 10 11 12

Figure 1 Figure 2

Figure 3 Figure 4

Figure 5 Figure 6

SCHÉMAS / FIGURES



HYDRAGEL 7 & 15 ISO-PAL - 2012/03

- 235 -

sebia

HYDRAGEL 7 PROTEIN(E)

1 2 3 4 5 6 7

sebia

HYDRAGEL PROTEIN(E) 15/30

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

sebia

HYDRAGEL 7 PROTEIN(E)

1 2 3 4 5 6 7

sebia

HYDRAGEL PROTEIN(E) 15/30

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Figure 7

SCHÉMAS / FIGURES

HYDRASYS

HYDRAGEL PROTEIN(E) 15/30

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

sebia

1
2

3
4

5
6

7
8

9 10 11 12 13 14 15
HYDRAGEL PROTEIN(E) 15/30

16 17 18 19 20 21 22 23 24 25 26 27 28
29 30

sebia

sebiasebia

HYDRAGEL 7 PROTEIN(E)

1 2 3 4 5 6 7

sebia

HYDRAGEL 7 PROTEIN(E)

1 2 3 4 5 6 7

HYDRASYS 2


	INTENDED USE
	REAGENTS
	EQUIPMENT AND ACCESSORIES REQUIRED BUT NOT SUPPLIED
	SAMPLES FOR ANALYSIS
	PROCEDURE
	RESULTS
	PERFORMANCE DATA
	MIGRATION PATTERNS
	BIBLIOGRAPHY
	FIGURES

