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Lab Equipment dlanal) Cilanal) 5

5.1. Definitions for instruments specification:

e Accuracy:
Accuracy refers to the largest allowable error that occurs under specific operating
conditions.

e PRECISION:
An instrument degree of repeatability “How repeatability it can reproduce the
same measurement over and over.

“The random spread of measured values around the average measured values”

&

High Precision High Precision
Low Accuracy High Accuracy

>

PRECISION

Low Precision Low Precision
Low Accuracy High Accuracy

ACCURACY

e Resolution:
- Resolution is the smallest increment a tool can detect and display.

e Sensitivity:
- Sensitivity of an instrument is the change of output divided by the change of

the measurand (the quantity being measured).
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e RANGE:

- The upper and lower limits that an instrument can measure

e Baseline:

- Baseline is a line that is a base for measurement or for construction

4.00
Flux Spectrum: S7 Spiral Galaxy

3.50

3.00
Emission lines

2.50
Baseline Fit
2.00 \

1.50 —=3

.

1.00 -’V" ‘ \ M\“‘“““hs-——-,

0.50

Absorption lines

Wavelength (Angstroms

0.00
3500 4000 4500 S000 5500 6000 6500 7000 7500 8000

e User Requirements Specification (URS):

AS defined in Chapter 1058. USP (United States Pharmacopea)

Analytical Instrument Qualification (AlQ)

Consists in a documented evidence that equipment/ instruments are suitable for
their intended use and that they are calibrated and maintained properly

Design Qualification (DQ)

Definition: Documented collection of activities that define the functional and
operational specifications of the instrument and criteria for selection of the vendor,
based on the intended purpose of the instrument

When: Before purchasing

Type of document: Static Document

Installation Qualification (1Q)

Definition: Verifies the proper installation of hardware and software

When: At installation

Type of document: Static Document

Operational Qualification (OQ)
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Definition: Documented collection of activities necessary to demonstrate that the

instrument will function according to its operational specification in the selected
environment
When: After installation, After repair (main changes) and At regular intervals based
on risk assessment.
Type of document: Dynamic Document

e Performance Qualification (PQ)
Documented collection of activities necessary to demonstrate that instrument
consistently performs according to the specifications defined by the user and is
appropriate for the intended use
When: whenever the equipment use
Type of document: Dynamic Document

Compare user requirements with supplier
Deign Qualification specifications

Supplier assessment

Verify environment

Verify arrival as purchased

Check proper installation of hardware /
software

Initial Qualification

Test of operational functions
Operation Qualification Performance testing
Test of security functions

Test of specified application
Performance Qualification Preventive maintenance
On-going performance tests

5.2. Definitions for Chemicals specification:
e ACS.
- A chemical grade of highest purity and meets or exceeds purity standards set
by American Chemical Society (ACS).
e Reagent
- High purity generally equal to A.C.S. grade and suitable for use in many

laboratory and analytical applications.
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e Guaranteed Reagent (GR)

e AR

Suitable for use in analytical chemistry, products meet or exceed American
Chemical Society (ACS) requirements where applicable. (EMD trademark).

The standard Mallinckrodt grade of analytical reagents; suitable for laboratory
and general use. If the reagent also meets the equirements of the American
Chemical Society Committee on Analytical Reagent, it will be denoted as an
AR (ACS) reagent. (MBI trademark)

e COA for chemicals :

A Certificate of Analysis is a document issued by Quality Assurance that
confirms that a regulated product meets its product specification and meet
requirement of 1SO 17034 in case of purchasing chemical standard. They
commonly contain the actual results obtained from testing performed as part of

quality control of an individual batch of a product.

5.3. Laboratory Equipment

LABORATORY EQUIPMENT
f |
Laboratory Glassware Other Equipment
1 1
I l I I I |
Non-Volumetric Glassware Volumetric Glassware  Spatula  Crucible  Pestle & Desiccator  Wash
[ ] ! : | | Mortar bottle
Density  Beaker Erlenmeyer Test " v
Bottle Flask Tube To contain To deliver

| T ] I 1 |
Cylinder Capillary 0 etric Burette  Bulb  Graduated

Pipette Flask pipette pipette

5.3.1. Definitions for Laboratory Glassware

Laboratory glassware can be manufactured from Borosilicate and Soda-lime glass.
Soda lime glass is generally used for Class B products or where long term exposure
to chemicals is unlikely.

Class A Borosilicate volumetric glassware has superior thermal and chemical
resistance and is better suited to glassware for storage of solutions, e.g. flasks.
The use of Class A borosilicate glass for volumetric glassware means accuracy is
retained over a longer working lifetime than their soda-lime equivalents. With
everyday use, volumetric glassware requires recalibration. Soda-lime glass items will

generally necessitate twice as many recalibrations as items constructed from
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borosilicate glass. ASTM 542 and 1SO 4787 international standards for calibration of

laboratory volumetric glassware recommend that volumetric flasks are recalibrated at
the following intervals (or sooner if chemical corrosion is observed): Borosilicate — 10
years; Soda-lime —5 years.

e Inscriptions
Volumetric glassware is manufactured and calibrated in accordance with international
ISO requirements. All of our volumetric glassware is marked with a set of inscriptions
in accordance with any specific standard associated with it.

@250 A%

e Tolerance

Class A-— Highest level of accuracy

Class B — General purpose work calibrated to a lower level of accuracy
e Graduation marks on volumetric glass is graduated in ml (millilitres) in accordance
with the ISO standard
e IN
Calibrated to contain
e EX
Calibrated to deliver
e Blowout
Indicates that the last drop should be blown out
e Temp °C All volumetric glassware is calibrated at 20°C
e Certification
All Class A Works Certified glassware bears a serial number for identification and
traceability.

5.3.2. Definitions for Laboratory plastic ware
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Abbreviation Temperature resistance
range °C

EPDM Ethylene/propylene-diene-rubber -45t0 +150
ETFE Partially crystalline ethylene/tetraflouro- -100to +150
ethylene copolymer
EVA Ethylene-vinyl acetate —-80to +70
FEP Tetra-Fluor-Ethylen/Hexafluor-Propylene —200to +200
FKM Fluorinated rubber -20to +200
PBT Polybutylenterephthalat -45to0 +180
PE Polyethylene —40to +80
POM Polyoxymethylene —40to +90
PP Polypropylene —40to +140
PTFE Polytetrafluorethylene —200to +260
PU Polyurethane -30to +135
PFA Thermoplastic/duroplastic —196to +260
TPE Thermoplastic/duroplastic to + 140
VMQ Silicone rubber —-50to +200
PSU Compound Compound polyarylsulfone based -45t0 +180

Chemical resistance of plastics

Classes of substances
+20°C

e
o 3
g g

=
@ &

(=)
=

2
C u

=8

Alcohols, aliphatic + + o+t ++ + 4+ o+ + +4+ - + + 4+
Aldehydes S BT BT IR BT B ++ + +
Alkaline solutions 4+ S R S + 4+
Esters + + + ++ ++ ++ = ++ + - - +
Ethers - - + ++ ++ 4+ = - + - + +
Hydrocarbons,
. . + + +4+  ++ ++ - ++  ++ ++ + +
aliphatic
Hydrocarbons,
_ - + + +4+ 4+ ++ - + ++  ++ + -
aromatic
Hydrocarbans,
- + +4+  ++ ++ - + - ++ + -
halogenated
Ketones + + + o+t ++ o+ - +4+ o+ - + -
Acids, dilute orweak + ++ ++ ++ ++ ++ - ++ ++ ++ —  ++
Acids, conc. or
+ + + ++ ++ ++ = ++ + i | = + +
strong
Acids, oxidising - + -  ++ o+ 4 - - + + - +

+ + =very good resistance
+ = good to limited resistance
- = low resistance
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5.4. Laboratory Instrument Specifications:

e Spectrophotometer: shall include the following requirements as minimum:
- Light Source: Xenon or Halogen / deuterium or Tungsten / deuterium covering
wavelength range required by the methods.
- Photometric System: Single or double beam.
- Monochromator: Prism or Grating with suitable accuracy and precision achieving
requirements in international standards.
- Detector: PMT or SSD with suitable sensitivity achieving requirements in
international standards.
- Software: able to select suitable calibration curve and data storage.
- Check requirements shall be included (for example: Holmium oxide filter).
- Must include documentation package of 1Q/OQ protocols and PQ.
e COD reactor: shall include the following requirements as minimum:
- Number of positions for digestions depends on the lab workload.
- Accepts all COD vials, 100 x 16 mm.
- Microprocessor control for temperature and timer.
- Shall have stability and accuracy achieving requirements in international standards.
- Shall include timer: 0 to 120 minutes with audible alarm and temperature: 0 to =~ 200 °
C.
e COD reader
- Digital reader, suitable resolution.
- Covers concentration range suitable for several ranges.
- Fully automatic calibration technique.
- Suitable for COD vials.
e Turbidity Meter : shall include the following requirements as minimum:
- Digital.
- Light source lamp Tungsten or light emitted diode (LED) or laser.
- Accuracy, resolution and repeatability achieving requirements in international
standards.
- Range: covering several ranges.
- Suitable sample volume.
- Suitable set of calibration standard .
¢ Dissolved oxygen: shall include the following requirements as minimum:
- Optical DO.
- Supplied with suitable probe wire.
- DO range: suitable range.
- Optical cap with spare cap.
- Automatic air pressure compensation.
e Jar Tester shall include the following requirements as minimum:
- Digital, automatic control with LCD display.
- Motor speed suitable for the analytical methods.
- Timer: 0-120 min.
- Capacity: 6 paddles (for 6 beakers, 1L).
- With diffused translucent illuminator.
e Digital Drying Oven shall include the following requirements as minimum:
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- Inner stainless steel, suitable capacity.
- Powder coated stainless steel exterior.
- Microprocessor controlled for temperature, time and memory.
- Temperature from ambient up to 300°C.
- Several stainless steel shelves (more than 2).
- With fan for air convection.
- Temperature homogeneity and stability achieving requirements in international standards.
¢ Digital Water Bath shall include the following requirements as minimum:
- Suitable capacity.
- Interior Stainless-steel with exterior Stainless-steel shell resists corrosion.
- Thermostatically controlled.
- Thermostat control with digital control.
- Suitable range for temperature and timer.
- Complete with lid and support frame for racks.
¢ Digital Analytical Balance shall include the following requirements as minimum:
- Balance class : high.
- Weighting Capacity: ~200 g.
- Glass cabinet
- Suitable number of digits.
- Chemical resistance .
e Digital Bench Top pH Meter shall include the following requirements as minimum:
- pH:0to 14 pH.
- Automatic temperature compensation.
- Resolution andaccuracy achieving requirements in international standards.
- Buffer solutions: pH ~ 4,7,10 double junction reference electrode combined glass-
reference electrode , Prefer plastic electrode with electrolyte solution
e Bench top digital conductivity , TDS , temp. metershall include the following
requirements as minimum:
Automatic temperature compensation.
Measurement range : TDS ( several range ) 0 t01999 mg/ |, Temp . (-5:105°C).
Precision and accuracy achieving requirements in international standards.
Epoxy body conductivity cell .
e Digital Colorimetric Analyzer for Chlorine Measurements shall include the following
requirements as minimum:
- Measure range: 0.0-5 mgCI2/L.
- Adaptable for DPD method.
- Long life Battery.
o Refrigerator for Samples shall include the following requirements as minimum:
- Chemical Resistance internal and external stainless steel refrigerator .
- Temperature covering range .
- Automatic defrost capabilities and CFC-free insulation and coolants.
- Suitable capacity.
- Suitable number of shelves .
e Water distillator
- Suitable capacity.
- Tank : made from stainless steel
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- Heating element made from stainless steel .

- Safety for : over temperature and low water supply

- Iluminated power switch .

¢ Incubator:

- Use incubators that are large enough to prevent internalcrowding.

- Use a water-jacketed, forced-air, or convection incubator with thermostatically
controlled, low-temperature electric heating units.

- Use incubator with temperature range from +5 above ambient temperature to 50 °C

- Use cooling (environmental) incubator with temperature range from 0 °C to 50 °C for
HPC test at 22.0 °C.

- Order sufficient number of shelves (open metal-wire or perforated) that are spaced to
ensure temperature uniformity throughout the chamber.

- Ensure that temperature variation is less than or equal to required temperature
tolerance e.g. order incubator with temperature variation less than 0.2 °C for 44.5 °C
incubator (fecal coliform) and incubator less than 0.5 °C for 35.0 °C Incubator.

- Order 1Q/OQ protocols, initial validation study, and calibration certificate at target
temperature issued from ISO/IEC 17025 calibration lab before final receiving.

e Hot-Air Sterilizing Ovens

- Use hot-air sterilizing ovens large enough to prevent internal crowding.

- Use oven with circulating fan to ensure temperature variation less than 1.0 °C.

- Ensure that oven is equipped with safety cut off temperature at high temperature.

- Order sufficient number of shelves (open metal-wire or perforated) that are spaced to
ensure temperature uniformity throughout the chamber.

- Order 1Q/OQ protocols, initial validation study, and calibration certificate at target
temperature (22.0, 35.0, 41.5, and 44.5) issued from ISO/IEC 17025 calibration lab
before final receiving.

Note: It is a good practice to order temperature monitoring device (glass thermometer
or data logger) with accuracy +0.2 °C for each incubator.
e Autoclaves:
- Use top loading autoclaves large enough to prevent internal crowding;

- Constructed to provide uniform temperatures within the chambers (up to and
including the sterilizing temperature of 121°C + 3.0 °C).

- Order autoclave that capable of reaching the desired temperature (121 or 134) within
15 min.

- Order autoclave with pre-programmed cycles for sterilization of solid material, liquid,
and agar dissolution.

- Order autoclave that featured with safety senses pressure and temperature, and
prevents lid from opening during a cycle, when the chamber is pressurized, and when
the high temperature can cause boil over.

- Additional safety features as low-water power cut-off, over-temp power cutoff, over-
pressure power cut-off, safety valve, and sensor for improper lid closing are highly

recommended.
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- Order 1Q/OQ protocols, initial validation study (at full load, half load, and no load) ,

and calibration certificate at target temperature (121 and 134) issued from ISO/IEC
17025 calibration lab before final receiving.

- Note: It is a good practice to order temperature monitoring device (maximum
thermometer or data logger) with accuracy +0.5 °C with autoclave.

e pH Equipment
- Use electrometric pH meters accurate to at least 0.1 pH units to measure the pH

values of media; preferably, the meters should also have automatic temperature
compensation.

- Use surface probes to determine pH of liquid and solid agar media.

- Order pH meter buffering set e.g. 4.0 and 7.0 and 10 with equipment.

e Balances
- Use balances whose sensitivity is at least 0.1 g at a load 0f150 g, with weights

traceable to appropriate national standards.

- Use an analytical balance whose sensitivity is 1 mg under a load of 10 g to
weigh small quantities (<2 g) of materials.

- Single-pan rapid-weigh balances are most convenient.

- Order calibration certificate for full weighing range issued from ISO/IEC 17025
calibration lab before final receiving.

e Pipettes or Micropipettes
- Use glass or plastic pipettes of class A.

- Use micropipettes with CV% and accuracy% compatible with ISO 8655-02.

o Refrigerator and Freezers
- Use a refrigerator that can maintain 2 to 10°C to store samples, media, reagents,

etc.

- Order “laboratory” refrigerator that made of stainless steel for housing and
interior.

- Use refrigerators featured with automatic defrost capabilities and CFC-free
insulation and coolants.

- Use laboratory freezers with range from-10 to —20°C or -70 to -90°C.

- Order 1Q/OQ protocols, initial validation study (full temperature profile for at
least 24 hr), and calibration certificate at target temperature (2, 5, 8) issued from
ISO/IEC 17025 calibration lab before final receiving.
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