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Figure 1- LHRC laboratories location within the HSRC
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1- Introduction:

This laboratory operations and safety manual was prepared for those working in or connected to
the Lifestyle and Health Research Center (LHRC). Therefore, involved individuals must be totally
acquainted with the manual instructions.

The instructions relate to the practices and procedures conducted in the laboratories that may
affect the health and safety of the participants, staff and collaborators engaged in testing and
conducting research activities in the LHRC. This also represents professional commitments to
proper ethical conduct and practices when performing testing and scientific investigation on
human participants.

Accordingly, appropriate working practices and safe environment must be adopted and adhered
when engaging in laboratory testing and research activities. The implementation of such a code of
practice is intended to maintain high working standards and quality laboratory practice. It is
important that you read and follow such instructions before beginning any work in the laboratories.

2- Who should read and use the laboratory operation and safety manual?

Research staff and scientists conducting research in the LHRC.
e Technical staff working in the LHRC's laboratories.

e Academic staff collaborating with the LHRC.

e KAAUH staff/doctors collaborating with the LHRC.

e Postgraduate students/residents working in the LHRC.

¢ Interns working in the LHRC.

In case for further information, please contact:

Admin at: +966 11 8244782



3- GENERAL HEALTH AND SAFETY RULES IN THE LABORATORIES

It is the duty of the staff, technicians, researchers, scientists and collaborators working in the
LHRC to familiarize themselves with this laboratory operation and safety procedures manual.
Such codes of practice are relevant to the testing and research work being undertaken in the
laboratories. This is to ensure that every member of LHRC as well as all trainees in the LRHC
comply with these rules and guidelines.

A laboratory’s environment can be a place of possible hazard, as lack of experience and
knowledge may contribute to a safety and health incident and accident. Although we may not
totally eliminate all the risks of all injuries, we can greatly reduce the chances of risks and safety
hazards by abiding by these rules and guidelines:

1. Comply with all health and safety instructions of the Health Science Research Center (HSRC).
2. Be familiar with emergency and evacuation procedures of the HSRC building.

3. Suspends all laboratory testing immediately upon fire alarms sounding, and remember that
the safety of the volunteer participant is your sole responsibility.

4. Ensure that you follow all instructions that the senior laboratories technician (or coordinator)
has given to you.

5. Wear protective equipment such as appropriate clothing, covered shoes and laboratory coats.
Laboratory coats can provide valuable protection against such things as spills.

6. Do not operate any machine or equipment without proper training and sufficient practice.

7. Familiarize yourself with the emergency procedures including the location of the nearest first
aid kit, fire-extinguishers and hygienic routine.

8. Keep laboratory testing area clean, neat and uncluttered.
9. All laboratory staff and researchers must have current first aid and CPR certificate.

10. Unauthorized testing or experimentation on human volunteers in the laboratories is not
allowed without the appropriate ethical approval, risk assessment and subject’ informed
consent for the specific research being undertaken. For consent form procedures, please
refer to Best Practice in Research document available in the L&HRC. For example of consent
forms, see the appendices of this document.

11. Unless this is considered as an integrated part of an experiment, no food or drink is to be
taken into the main laboratory testing areas.

12. Where a staff member of the laboratory observes issues of poor practice, misuse or
misconduct they will have the right to suspend the testing activity taking place if remedial
action is not possible and report such incident to the laboratories’ senior technician or to
the LHRC director.



13. Before scheduling a participant for research testing in the laboratory, you must make sure
you have already booked the time and the needed equipment for that research.

4- Good laboratory housekeeping

Good housekeeping in the laboratory can reduce the risk of injury and contamination.

e Keep corridors and doorways clear.

e Clean up all spills immediately.

e Keep laboratory free from clutter, clean-up work surfaces.

e Clean the equipment and the floor around the equipment you used (blood, sweat etc).

e Working spaces and equipment trolleys must be kept clean and in place.

e Broken glass tubes, sharps, and laboratory waste must be placed in the marked bins in the
laboratory.

e Ensure that your testing area is left clean and tidy at the end of each experiment. You are
responsible for cleaning, drying and putting away all the probes/mouthpieces/facemasks/
disposable ECG and other equipment used in the research experiment you are conducting.

e Always wash your hands thoroughly before leaving the laboratory at the designated sinks.

5- Computers attached to the equipment

e Do not install any software on a computer in the lab without informing the laboratory
coordinator.
e Do not use the computers connected to the equipment in the lab as storage space. Take the

files you need to your office computer.

6- Personal protective equipment and attire

e For safety, all staff and trainees must wear covered (closed) footwear (i.e. trainers, shoes)
when working in the laboratories.

e All staff working in the laboratories must wear lab coats whenever they are in the
laboratories.

e Tie back loose clothing.

e Always wear protective gloves when handling blood samples and/or waste. Gloves are also
required when handling mouthpieces, respiratory tubes, and other pieces of possible

contamination.



7- Security

Do not remove anything from the lab without permission from the laboratory senior
technician (or coordinator).

Always lock the laboratory door when unoccupied. Things can disappear very quickly.

Keep your valuables safe while working in the lab.

Ensure subjects keep personal items in their designated locker.
Report any missing or damaged item from the laboratories ASAP in writing to the senior

technician (or coordinator), who should then report to the LHRC director.
If you are the last person in the lab, make sure all doors and windows are properly closed.

8- Cleaning sterilizing and disinfecting equipment

Follow the sterilization and disinfection of equipment procedures which are identified on the
walls next to the sinks.

The technical staff should ensure there are fresh sterilization and disinfection agents in the
disinfectant dispensers located on designated areas in each lab as well as by the sinks.

All breathing valves, face masks, nose clips, hosing and mouth pieces should be separated,
rinsed thoroughly in hot water and placed into designated disinfectant solution.

For headset support, spray with disinfecting solution and rinse thoroughly, wipe and dry.
Sweat on equipment and floor should be wiped away with disinfectant and paper towels at
the end of every testing session.

Blood spills should be wiped away with alcohol.

All personnel involved in handling blood are required to wear latex gloves.

All refuse containing body fluids should be disposed of in a special bin (biohazard waste bins).

9- Blood sampling

There are two types of blood sampling in the laboratory. Capillary blood sampling for lactate,

blood glucose, hemoglubin or blood lipids testing or venous blood samples.

a- Capillary blood sampling

= This is usually performed by finger brick and using small drop of blood for testing for
resting or exercise levels of blood lactate or glucose or other markers.

= Follow proper safety procedures when handling lancets and capillary blood samples.

= Ensure the finger (or ear lobe) is cleaned by alcohol.

= Wipe the first drop and then use the next capillary sample (usually 50 microliter or less
of blood).



= Usually these devices utilizes chemical reagents that are constituted from dry powder
using ready-made buffers.

= |nsert the appropriate strips in the lactate or glucose meter and then place the blood
drop on the strip. Wait until reading has appeared.

= Required equipment and supply: Alcohol swabs/tissue paper or cotton buds/Lancets/
band aids if needed and biohazard waste bins.

b- Venous blood sampling

= Phlebotomist should be trained for blood sampling.

= Ensure proper procedures and safety guidelines for blood sampling are followed.

= Required equipment and supply: appropriate coated collection tubes (based on core labs
instructions), needles, catheter, tourniquet, absorbent mats, sharps disposal bins and
biohazard waste bins.

= All tubes must be capped and labelled properly according to the instructions of the core
labs.

= Blood tubes must be securely capped and placed in holders before transportation in
containers to the core labs.

10- Equipment and laboratory space booking

e No equipment is to be moved or removed without prior consent from the senior technician.

e Small size equipment such as heart rate monitors, accelerometers and skin calipers will be
kept in locked cabinets and can be booked out (checked out) from the senior technicians for
testing within the laboratory in normal hours or for field testing. A special form must be
signed for this purpose in case of field testing (see appendix 6 and 7).

e DON’T leave small laboratory equipment unattended in the lab.

e [f equipment is damaged or broken, they must be reported in a special form specific for this
purpose (see appendix 8).

11- Daily/weekly operational checks

e The laboratory technicians shall perform daily and weekly checks to ensure that all
equipment are calibrated and functioning properly. Also, they shall make sure that the safety
procedures are followed.

e (Calibration should be regularly performed by the lab technicians according to the
manufacturer’s instruction.

e Calibration values and dates of calibration should always be kept in a special book (called
calibration book) retained in the laboratory.



e The laboratory technicians shall have the telephone numbers of all the laboratory equipment

distributors and suppliers in all laboratory offices, to enable them to contact them if
equipment is malfunctioning.

e In case of any instrument malfunctioning, technician must immediately inform senior

technician, who should contact the distributors or supplier.

e Asign shall be placed on the equipment to alert others that it is “out of order.

12- Compressed gas cylinders

The gas cylinders that are housed in the laboratories are used to calibrate the gas 0, & CO;
sensors of the cardio-metabolic equipment (both stationary and portable ones). Contents of
the cylinders are posted on the gas cylinders connected to the machines. They usually
contained specific fraction (%) of Oxygen, Carbon dioxide and the rest is Nitrogen.

Gas cylinders that are in use in the laboratory are only turned on for necessary calibration
according to the manufacturer’s instruction. After calibration, they are usually turned off.
Storage of unused gas cylinders must be in a well ventilated and cool place. It must be
anchored upright in a stable position in order to prevent accidental toppling.

When transporting the gas cylinders, you should be using gas cylinders trolleys.

Gas cylinders should be properly labelled for contents and expiry dates and used and unused
gas cylinders are never stored in the same trolley.

The laboratory technician should make sure that gas cylinders are turned off before the end
of the office hour to prevent any leakage.

For safety, never operate the gas cylinder near a naked flame.

Never roll a cylinder on the floor.

The name and phone number of current vendor of gases should be written in a clear note in

the laboratory.

13- Cardiovascular screening before maximal exercise testing

When maximal exercise testing is required in an experiment (for example when assessing
VO, max (or VO, peak), you need to be sure that the participant has minimal cardiovascular
(CV) risk. He or she should have been evaluated for any CV risks including age (40+ for male
or 50+ for female), current heart disease, diabetes, high blood pressure, high cholesterol,

current smoking, obesity and sedentary lifestyle (see appendix 1 & 2).
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e For screening, use physical activity readiness questionnaire (PAR-Q) in appendix (1) or
screening tree diagram shown in appendix (2). Maximal exercise testing of participants with
comorbidity requires the presence of a qualified physician.

e Maximally exhaustive exercise protocols (using treadmill or bicycle ergometer) for healthy
participants require direct supervision by a LHRC scientist or research associate with
training in advanced life support and resuscitation. An arrangement for patient’s
supervision with a designated doctor from the KAAUH must be made when conducting

maximal exercise testing on subjects with cardiovascular, pulmonary or metabolic disease.

14- General safety and procedures before testing volunteer participants

Volunteer participant safety and comfort in any experiment or research is important and
should never be compromised. The following guidelines must be followed at all times:

e Volunteer participants must inform the laboratory staff/investigator, prior to testing, of any
form of discomfort, injuries or concerns. Injured or unwell participants are not advised to
take part in any tests.

e Volunteer participants have a choice to withdraw from the test/research investigation at
any point if they feel unwell or decide not to take part in an experiment.

e Volunteer participant are to be briefed on safety issues concerning the test and equipment.

e Volunteer participants are to be briefed on test procedures and protocols. When working
on the exercise treadmill, participant must be familiarized with the equipment handling and
should be aware of all emergency stop buttons.

e Volunteer participants must be in proper shoes and attire during testing.

e Volunteer participants should be properly warmed up prior to exercise tests (unless the
experiment stipulate otherwise).

e Volunteer participants should be advised not to have a heavy meal before a strenuous
exercise test.

e Volunteer participants should consume meals 2 to 3 hours before exercise, unless the
investigation dictates otherwise.

e Researcher investigator or laboratory technician must not leave the laboratory area at any
time while volunteer participant is on any testing machine.

e Researcher investigators or laboratory technician should not be on the phone during any

test except in case of emergencies.

11



15- Care to be taken when running specific equipment
a- Motorized treadmill

= Ensure power sockets are all plugged in properly.

= Check all emergency stop buttons are functioning before testing.

= Be sure nothing is on the belt before running the equipment.

= Make sure the area around dismount is clear of objects

= Participant must be familiarized with the proper use of the treadmill.

= Participant should be aware of all emergency stop buttons.

= Use the safety harness whenever possible, especially with children, adolescent and
non-athletes.

= Start the treadmill at low speeds unless protocol direct you otherwise.

= Alert the participant before you start the treadmill and also when changing of
speeds.

= Never leave the participant while he/she is still on the treadmill.

= Assist the participants when dismounting after test is ended.

=  Turn power off when finished testing and participant is dismounted.

= Ensure cleanliness around treadmill area at all times.

b- Cycle ergometers

There are two main types of ergometers in the laboratories. Break-based resistance (with
weight loading or with pendulum without weight) and magnetic resistance that
automatically adjust work load (and resistance) with predetermined ranges of RPM, usually
between 40-70 RPM.

= Ensure proper seat height when participant is mounted on the ergometer. The knee
when extended should be bent approximately 15 degrees.

= Ensure seat bolt is secured for seat height once adjusted to proper height.

= Make sure that the feet are properly secured in the straps.

= When using weight resistance ergometer, be familiar with release latch of load
basket.

= Be acquainted with adding of weights to the weight basket.

= Do not stack up weights on table and always hold weights in a firm grip, do not
hold by thumb and index fingers.

= Ensure tension wires are not dislodged from wheel circumference before
instructing the participants to start pedaling.

12



c- Use of other equipment in the laboratory

Follow instructions sheet for each equipment provided separately.

16- First aid

e First aid should be administered by trained staff.

e A first aid kit is located in each of the center’s laboratory, at a marked location.
17- In CASE OF EMERGENCY

This refers to life threatening or severe situations that include such conditions as sudden cardiac
arrests, unconsciousness, syncope, chest pain, coma, fractures, excessive bleeding or severe
muscular pain resulting in immobility.

Call this Phone number immediately: Ext: *0505 or 011 820 0505

READ SLOWLY AND CLEARLY:

This is the laboratory (A or B) room 0.307 in the Lifestyle and Health Research Center within the
HSRC (building 410 at the ground floor). We have an emergency situation and need medical
assistance immediately. Make sure someone from the laboratories at the front door of the
premises to meet the emergency crew.

Also:

e Report all injuries and illnesses to the Lab senior technical staff.

e An automated external defibrillator (AED) unit is located in Lab A (room 0.307), in case of

need, and can only be used by a trained staff.

18- In case of Fire:

In the event that a small fire breaks out due to mechanical malfunction and is contained and
localized within that equipment space, locate and use the fire extinguisher to put the fire out. If
fire cannot be contained, vacate immediately and turn the fire alarm.

Fires due to Explosion, Vacate the area immediately and turn the nearest fire alarm on. If possible
locate the nearest safe emergency phone and notify of fire emergency (551) or (998).

13
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Research title: Lifestyle behaviors and dietary habits of Saudi adolescents
Principal investigator: Your name

Affiliation: Health Science Research Center, Princess Norah University

You are being asked to take part in a research study on lifestyle behaviors and eating habits of Saudi
adolescents attending secondary school in Riyadh.

Please read the following information carefully and ask any questions you may have before agreeing to take
part in the study .

What the study is about: The purpose of this study is to gather information on your lifestyle habits like time
spent in variety of physical activities, screen time, and sleep duration. We also ask you on how many time
you consume breakfast, vegetables, fruit, milk, fast foods, etc...

Your weight, height and waist circumference will be measured by trained researcher. We also will select
randomly some students and ask them to wear on their wrist a device like a watch for continuously
measuring body movement during 7 days. If you agree to be in this study the measurement and the
guestionnaire will be conducted in your schools.

Risks and benefits: There is really no risk for doing these measurement. Weight, height and waist
circumference measurements will be taken in privacy at your school with minimum cloths as possible. This
will be conducted by trained researchers.

The benefits of conducting this research is having vital information on the lifestyle behaviors of Saudi
adolescents so, health and school authority will know better and can improve plans and programs tailored
for adolescents population in Saudi Arabia. There will be no monetary compensation for taking part as a
participant in this research.

Your answers will be kept confidential. All the information obtained in this study will be kept private and
confidential. In any sort of report we make public we will not include any information that will reveal your
identity or other participants. Research records will be kept in a secured file and only the researchers will
have access to the records.

Taking part is voluntary: Taking part in this study is completely voluntary. You have the right to refuse to
take part in the study. Also, you can withdraw from the study any time if you like. If you decide not to take
part or to withdraw any time, this will not affect your current or future status at your school.

For more information: You can contact the research coordination at this phone numbers:
5555555555 (place the correct phone number)

Statement of Consent: | have read the above information, and have received answers to any questions |
asked. Therefore, | consent on behalf of my son (or daughter) so he/she can take part in this study.

Your Name (or parent name):

Your Signature: Date:
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(Rating of Perceived Exertion)
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Borg G. Psychophysical bases of perceived exertion. Med Sci Sports Exerc 1982; 14: 377-381. 1 Jkaal)
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Classification of Exercise Intensity based on % maximal Heart Rate or % Heart
Rate Reserve

Exercise Intensity | %of Maximal Heart %of Heart Rate

Rate * Reserve **

Very Light <50 % <20 %

Light 50 - 63 % 20 -39 %

Moderate 64-76% 40-59 %

Hard 77 -93 % 60 — 84 %

Very Hard 93 % > 84 % >

Maximal 100 % 100 %

* Maximal Heart Rate = (208 — (0.7 X Age in years)

* * Heart Rate Reserve = Maximal Heart Rate — Resting Heart Rate

* Tanaka, et al, J Am Coll Cardiol 2000; 37: 153-156
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Measurement of Waist Circumference (WC) *

@
L4

7

WC is measured with a flexible non-stretchable tape at mid abdominal position, as

recommended by World Health Organization and International Diabetes Federation.
It is measured as midway between the lowest ribs and the iliac crest.

Use a non-permanent marker to locate the line.

Ensure that the tape is snug but does not compress the skin.

Make sure that the tape is in horizontal plane and is parallel to the floor.

Midsoint

Iliac Crest (Ilium)

* Diabetes Care. 2013; 36 (6): 1660-6. doi: 10.2337/dc12-1452.
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Measurement of Resting Metabolic Rate (RMR) Protocol using Indirect Calorimetry

X/
°e

RMR is measured by indirect calorimetry, using a canopy placed over the participant’s head.
Oxygen flows into the hood from a valve at the top and Oz and CO; gases are measured in
the expired air by the machine.

On the test days, participants should have slept for 7-8 hours the night before and arrived
at the laboratory first in the morning following a 12-hour overnight fast.

The participant should avoid any strenuous exercise for at least 48 hours before the day of
RMR measurement.

Procedures:

Meet the participant at the main entrance of the HSRC building and transport him/her using a
wheelchair, so to avoid any extensive walking of the participant to the lab.

At the lab, and after voiding the bladder, have the participant lie comfortably on his/her back
on the bed for 15 minutes. Instruct the participant just to relax and breathe normally but not
to sleep during the measurement. It will only take about 20 minutes or so”.

Suggested narration to the participant: “the machine measures the amount of oxygen you
inhale and carbon dioxide you exhale, so we can know the amount of energy or calories your
body uses while at rest”.

After that, place the plastic hood over the participant’s head and making sure that the plastic
skirt is lying flat to prevent air from leaking in under the hood.

Check that the valve with air-in is not obstructed. This valve permits room air to enter the
hood and allows the participant to breathe.

Run the measurement for 20 minutes of steady state. If participant removes the bubble for a
minute or so at any time during the 20 minutes, make a note in your data collection forms.
There should be no significant variability in the RMR measurement (< 2% variability).

Following each measurement, clean and disinfect the hood and the tubes following the
manufacturer instructions and change the sheets on the bed and pillow.
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Estimating Resting Metabolic Rate (RMR) using Formulas

Revised Harris-Benedict Equations (calories/day):

Male: (88.4 + 13.4 x weight) + (4.8 x height) — (5.68 x age)
Female: (447.6 + 9.25 x weight) + (3.10 x height) — (4.33 x age)

Mifflin-St Jeor Equation (calories/day):

Male: 9.99 x weight + 6.25 x height —4.92 x age + 5
Female: 9.99 x weight + 6.25 x height —4.92 x age — 161 (Weight in kg, height in cm, age in years)

e Equation for normal weight subjects (children & adolescents):

Schofield equation (10-18 years) in MJ/day:

Male = 0.068 x Weight + 0.574 x Height (m) + 2.157
Female = 0.035 x Weight + 1.948 x Height (m) + 0.837

e Equation for both normal weight and obese subjects:

Molnar equation (10-16 years) in KJ/day:

Male = 50.9 x Weight + 25.3 x Height (cm) — 50.3 x Age + 26.9
Female = 51.2 x Weight + 24.5 x Height (cm) - 207.5 x Age + 1629.8

Muller equation (5-17 years) in MJ/day:

Male + Female = 0.02606 x Weight + 0.04129 x Height (cm) + 0.311 x Sex - 0.08369 x Age — 0.808

e Equation for obese subjects:

Derumeaux-Burel, et al. equation (children 3-18 years):

Resting energy expenditure (REE) in calories

Male= 0.1096 x FFM + 2.8862

Female = 0.1371 x FFM - 0.644 x age = 3.3647 (FFM = Fat-free mass)
Mifflin MD, St Jeor ST, Hill LA, Scott BJ, Daugherty SA, Koh YO. A new predictive equation for resting energy
expenditure in healthy individuals. Am J Clin Nutr. (1990) 51:241-7. doi: 10.1093/ajcn/51.2.241.

Schofield WN. Predicting basal metabolic rate, new standards and review of previous work. Hum Nutr Clin Nutr.
1985; 39: 5-41.

Molnar D, et al. Measured and predicted resting metabolic rate in obese and nonobese adolescents. J Pediatr. 1995;
127:571-577.
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Muller MJ, et al. World Health Organization equations have shortcomings for predicting resting energy expenditure
in person from a modern, affluent population: generation of a new reference standard from a retrospective analysis
of German database of resting energy expenditure. Am J Clin Nutr. 2004; 80: 1379-1390.

Derumeaux-Burel H, Meyer M, Morin L, Boirie Y. Prediction of resting energy expenditure in a large population of
obese children. Am J Clin Nutr. (2004) 80:1544-50. doi: 10.1093/ajcn/80.6.1544

Converting MET to kilocalorie:

Energy expenditure in K. Calorie/min * = (MET X 3.5 X body weight) / 200
* ACSM'’s Guidelines, 2000

Estimating MET from Heart Rate Index (HRI)*:

HRI = Absolute Heart Rate / Resting Heart Rate
MET = (6 x HRI) -5

* Wicks J, et al. Med Sci Sports Exerc, 2011, 43: 2005-2012
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Estimated Energy Requirement (EER) in K. Calorie/day

Adult Males = 662 — (9.53 X Age) + Physical activity level X
(15.91 X weight + 539.6 X height)
Adult Females = 354 — (6.91 X Age) + Physical activity level X
(9.36 X weight + 726 X height)
Males 3-8 years = 88.5 — (61.9 X Age) + Physical activity level X
(26.7 X weight + 903 X height)) + 20)
Females 3-8 years = 135.5 — (30.8 X Age) + Physical activity level X
(10 x weight + 934 X height)) + 20)
Males 9-18 years = 88.5 — (61.9 X Age) + Physical activity level X
(26.7 X weight + 903 X height)) + 25)
Females 9-18 years = 135.5 — (30.8 X Age) + Physical activity level X
(10 x weight + 934 X height)) + 205)

Age in years; Weight in kg; Height in meter; Physical activity levels are shown in the next table.

Add 10 K. Cal. in male and 7 K. Cal in female for each year less than 30 years & subtract the
same for each year above 30 years.

Physical Activity Level

Males 19 years & above 1.16 1.31

Females 19 years & above 1.0 1.12 1.27

Sedentary: Does not do any activity at all.
Low Active: Daily moderate activity for 30 min.
Active: Daily moderate activity for 60 min or more.

From: IOM Dietary Reference intake Macronutrients report, 2002
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Skinfold measurements & estimating body fat percent in children & adolescents
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Blood Lactate Measurement using EDGE Blood Lactate Analyzer

Checking the System
There are two ways to check performance of the EDGE Blood Lactate Analyzer.

1. The Monitor Checker confirms the meter is operating properly.
2. The Control Solutions confirm the meter and test strips are working together properly.

Monitor Checker Method
Step 1: Insert the monitor checker into the test strip holder (when the meter is either turned on
or off), the EDGE Meter will now perform a series of self-fest.

Step 2: The meter display screen will show "OK" when self-testing is complete remove the
monitor checker from the test strip holder and the screen will then display "Ctrl."
Step 3: Press “ENTER” key to exit checking the meter.

| THEEDGE [N THEEDGE |

code code

11 1y .

(A 1IN i

mgidl * mygldl migddl
H‘ 4-01 o *H 4-0
w100 VT T 1 L1005

Control Solution Method:
The purpose of the control solution check is to validate the performance of the EDGE

Blood Lactate Analyzer using a standard solution with a known concentration range of lactate.

When to perform a control solution test
e Whenever there is doubt that the analyzer or the test strips are not working properly.
e If the analyzer has been dropped, stored below -10°C or above 55°C, or stored in humidity
levels above 95%.
e If the test strip bottle has been left open or has been exposed to temperatures below 4°C
or above 30°C and/or light or humidity levels above 85%.
e [f the readings appear to be abnormally high or low.
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How to perform a control solution test
Step 1: Perform Monitor Checker Method _Steps 1&2 (see P.1, Monitor Checker Method) and
verify
Step 2: The screen will display "Ctrl", and then insert an Edge Blood Lactate Test Strip.
Step 3: The screen will flash a symbol of liquid drop, squeeze a drop of control solution onto a
clean, dry, non-absorbent surface “NOT directly of test strip”.
Step 4: Apply a drop of control solution on the yellow reaction zone in the middle top of the test
strip.
Step 5: The screen will show timing bars “__ _ _ “that flash and then gradually diminish for
countdown.
Step 6: After the timing bars disappear (in approximately 45 seconds), the screen will show test
result. Compare the reading on the screen to the range indicated on the test strip package.
Step 7: Remove the test strip and discard it properly.
Step 8: The screen will display at blood test mode.

Performing a Test

Before performing the test:
e Wash hands with soap and warm water then dry thoroughly.

e Hang the arm down at the side for 10 to 15 seconds massage through the wrist, palm and
then finger.

e Hold the lancing device (puncturer) or lancet against the side of the finger and lance the
finger. Follow manufacturer’s instruction for how the lancing device (puncturer) or lancet
should be used.

How to Perform a Test

Step 1: Code the analyzer.
To code the analyzer with a code card, follow these steps.
e Locate the code card in the package of test strip.
e Verify that the code number on the code card matches the code number on the test strip
package.
e Insert the code card with the code number facing up firmly and completely into the code
card port on the backside of the analyzer.
e A 4-digit code number will display on the screen. Verify the code number on the screen
with the one on the code card and the one on the test strip package.
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Step 2: The analyzer will self-test the environment temperature. If the temperature is out of range,
the screen will show a symbol of thermometer. If the temperature is within the testing range of
10°C to 40°C, the screen will show a symbol of blood droplet indicating to apply blood.
Step 3: Gently massage the hand and finger toward the puncture site to form a drop of blood.
Apply the blood to the absorbent area at the curved edge of the test strip.
Step 4: The screen will show timing bars “- - - “, and the bars will then flash and gradually diminish
for countdown.
Step 5: After the timing bars disappear (approximately 45 seconds), the screen will display test
result.

e The test result is automatically stored in memory.

e Record test result in the personal Log Book.
Step 6: Remove the used test strip. The LCD screen on the analyzer will show the code number and
a flashing arrow next to the test strip icon, indicating the meter is ready for another test.
Step 7: If more tests are to be performed, repeat steps 1 through 5.

Understanding the Test Result

Expected blood lactate levels for:

e Resting normal range: 0.8 < 2.0 mmol/L.
e At anaerobic threshold: 2.5-4.0 mmol/L.
e At maximal exercise: 8.0-16.0 mmol/L.

Cleaning the Meter

To clean the outside of the EDGE Meter, use a lint-free cloth dampened with soap water or

isopropyl alcohol
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Measurement of Response/Reaction Time

Procedures for conducting a measurement

>

Y V V

YV V V V V

Press the power switch

Select the switch in the back of the regulator (either AUDITORY, VISUAL or BOTH).
Participant is required to stand on the mat on both feet (figure 1)

Press the START button, a green lamb lights and the number of measurements time
blinks.

After 3-5 seconds, the red flash lights.

Jump off or move out from the mat as soon as possible.

The time from lighting the flash and move booth feet from the mat is measured.
After practicing for 2 times, the measurement begins

To start another measurement press the RESET button

A

Figure 1: Standing position
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Procedures for Stepping Tester

Conducting a test

» Connect the regulator and the remote switch with the mat then turn on the power
» Measurement can be performed in standing or sitting position

Standing position:
» Participant should stand on the mat with his/her leg opening to the shoulder
width (Figure 1)
Sitting position:
» Participant can sit on a chair and place both feet on the mat
» Participant should not wear the shoes during the measurement
» Setthe measuring time on the regulator ex. 10 seconds (Figure 2)“ measuring time

will start from the end of start buzzer until the start of end buzzer”

Press START on the regulator or use the remote, buzzer will beep and
measurement will start.

After the measuring time ends, buzzer will beep and the measurement will end
and results will display on the LCD

To see the result of each every 5 seconds press the CALLING data switch to display
it on the LCD display

To stop the measurement press the STOP button on the regulator or use the

remote

Figure 1: Standing position
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LCD Display
Data CALLING switch

Measuring Time Selector
(TIME)
RESET switch

START Switch

Regulator )
STOP switch

Figure 2: The regulator

42



AAIAT) A8l il § gl Jiul ddg e (uld Sisa) 1(20) A Gl

Procedures for Flexibility Test (sit & reach test)

Conducting a measurement

Sit on the floor with both feet straight out against the box

Feet are without shoes, both knees are pressed down to the floor

Put one hand over the other (Figurel)

Reach as far as the participant can towards his or her toes over the box (Figure 2)
Record the length of which the participant can reach on the box

Perform the measurements 3 times and record the best one

Equipment Care after use: Clean the surface of the Box with alcohol wipes

YVVVVYY

Figure 2: hands Placement Figure 3: Sit & Reach Position
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For all other equipment in the LHRC Laboratories, including the
cardiopulmonary/metabolic equipment, Isokinetic dynamometer, DXA,
BIA, as well as all other instruments, kindly refer to the instructional
leaflets nearby each equipment.
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