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1 Understanding the RAPIDChem® 744/754 Analyzers

This Operator’s Manual will assist you in using the analyzers.  
Easy-to-follow instructions guide you through analyzer setup and  
operation. Display messages and flow charts are combined with the  
written instructions for quick reference.

Intended Use
The RAPIDChem 744/754 analyzers are designed for clinical 
laboratory use, making direct quantitative measurements of Na+ 
(sodium), K+ (potassium), and Cl- (chloride) or Lithium (Li+) in human 
samples like serum, plasma, whole blood, and urine (not applicable 
for Lithium) . Sampling may be performed from collection tubes, 
syringes, capillary tubes, or sample cups. The analyzers must be 
used with the proper quality control materials (as specified under 
Recommended Material in the Analyze QC? chapter), specially 
packaged calibrants, and maintained as described in this manual in 
order to obtain accurate results.

These analyzers are used by laboratory trained technicians in clinical 
laboratories to aid in the diagnosis and treatment of patients with  
electrolyte imbalance. The patient results obtained from the 
RAPIDChem analyzer must be used in conjunction with the overall 
patient clinical condition before corrective/therapeutic action is taken.

Summary and Explanation
RAPIDChem systems are automatic devices intended for in vitro 
diagnostic ( ) use. 

Lithium measurements are used for therapeutic drug monitoring 
purposes in patients being treated with lithium.

The systems can determine the following parameters:

System Parameters Specimen

RAPIDChem 744 Na+ (sodium), K+ (potassium), 
and Cl- (chloride)

Serum, Plasma, Whole 
Blood, and Urine

RAPIDChem 754

Na+ (sodium), K+ (potassium) Serum, Plasma, Whole 
Blood, and Urine

Li+ (lithium) Serum, Plasma, and 
Whole Blood
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Clinical Summary of Electrolytes

Sodium is the major cation in extracellular liquid and has a major 
effect on osmotic pressure and water distribution between cells, 
plasma, and interstitial fluid. Some common causes of hyponatremia 
(serum sodium level < 136 mEq/L or <136 mmol/L1) are medications 
(diuretics, antidepressants, and pain medications), kidney, heart, and 
liver disease, severe diarrhea or vomiting, and hormone imbalances 
such as syndrome of inappropriate antidiuretic hormone (SIADH) or 
adrenal gland insufficiency. Hypernatremia (>145 mEq/L or >145 
mmol/L1) is usually a symptom of dehydration.

Potassium is the major cation in intracellular liquid. Potassium 
imbalance has a direct effect on muscle irritability, myocardial 
function, and respiration. Some conditions that effect potassium levels 
in blood include hypoaldosternism, diarrhea, vomiting, and therapy 
with diurectics for hypertension or cardiac disease.

Chloride is the major extracellular anion and it has a direct 
effect on osmotic pressure, water distribution, and anion-cation 
balance. Low chloride levels are caused by chronic pyelonephritis, 
Addisonian crisis, metabolic acidosis, and prolonged vomiting. High 
chloride levels are observed in dehydration, congestive heart failure, 
hyperparathyroidism, and extensive treatment with or intake of 
chloride.

Lithium is not present in healthy people and it is not metabolized. 
However, it is administered in the form of the carbonate salt to control 
manic-depressive disorders. It is believed that lithium medications 
affect the central nervous system neurotransmitters, as well as the  
kidneys. Excessive levels of lithium may cause lithium toxicity.

1	 Merck Manual https://www.merckmanuals.com/professional/endocrine-and-	
metabolic-disorders/electrolyte-disorders/hyponatremia





Operational Hazards and Precautions

Read the Operator’s Manual before setting up or operating the 
RAPIDChem analyzer.

Observe all Warnings, Notes, and Key Information in this manual.

Failure to leave the analyzer connected to power with a reagent 
module in place could damage the sensors, sensor module, valve 
module, and pump tubing.

There are no operator-serviceable parts inside the analyzer. When 
electromechanical problems beyond the scope of this Operator’s 
Manual are suspected, DO NOT open the back cover. Contact your 
Siemens Diagnostics Representative.

Use only the supplied 3-wire (UL approved) power cord, or 
equivalent. The power cord of the analyzer must be connected to a 
matching grounded outlet supplying 100-120~VAC, 50/60 Hz or 
220-240~VAC, 50/60 Hz. The analyzer contains sensitive electronics 
and must be properly grounded.

DO NOT plug the analyzer into a circuit protected by a Ground Fault 
Interrupter (GFI).

The safety protection provided by the analyzer may be impaired 
when the analyzer is used in any way other than as is outlined in this 
manual.

BIOHAZARD: All samples should be considered biohazardous  
(contaminated with HIV or other pathogens). Any replaceable 
component which comes in contact with biological samples, 
including the sample probe, sensors, sensor module, pump tubing, 
valve module and reagent module may contain contaminated 
material. Treat all components, during use and disposal, as you 
would any biohazardous material. Dispose of in accordance with 
local, state, or federal requirements.
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2 Analyzer Installation

Unpacking
Carefully remove the analyzer and accessories from the shipping 
containers and place them on a solid work surface. Visually inspect 
for any damage sustained during shipment. If damage is found, or  
if items are missing, promptly notify your Siemens Diagnostics 
representative.

yes no
1 2

0

3
4 5 6

7 8 9
REF

K+ Sensor

Na+ Sensor

Cl- or Li+ Sensor

Spacer Sensor

Reference Sensor

Power Cord

Reagent Module

RAPIDChem Analyzer with Valve Module, Sensor 
Module, Pump Tubing
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Location
The analyzer operates in the ambient (room) temperature range from 
15° to 32°C (59° to 90°F) with a relative humidity not exceeding 90%. 
Choose a location which provides good ventilation and is free from 
vibration and electrical interferences.

Operator‘s Manual

Operator’s Manual

744 Daily Cleaner Kit                    or 754 Daily Cleaner Kit

Troubleshooting Kit

Printer Paper
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CAUTION: Ensure humidity and temperature are set to appropriate 
levels in the installation environment. Excessive humidity or 
temperature during installation can result in incorrect results when 
testing is performed.

Power Up
Before connecting the analyzer to power, confirm that the factory-set 
power voltage (110V or 220V) of the analyzer matches the grounded 
outlet supplying the power. When set to 110, the analyzer can 
operate over a live voltage range of between 100VAC and 120VAC 
50–60 Hz. When set to 220V, the analyzer can operate over a live 
voltage range of 220VAC to 240VAC, 50–60 Hz. When factory-set 
to 110V, the installed fuses are 0.8 amp. When factory-set to 220V, 
the installed fuses are 0.4 amp. If it is necessary to switch the power 
voltage setting, the correct fuses must be installed (alternate fuses are 
provided). Refer to Replace Components/Fuses.

When the analyzer is powered up, the display will prompt you to set 
the correct date and time. See next page for details.

WARNING: Ensure you follow all instructions for system power up 
closely to avoid the possibility of electrical shock. Do not use the  
system in the presence of flammable materials. If using a power 
adapter, ensure the adapter is properly grounded.



10                                               r a p i d c h e m  7 4 4 / 7 5 4  o p e r a t o r ’ s  m a n u a l  

Date/Time
The analyzer has a 24 hour internal clock (e.g. 3:00 p.m. would be 
expressed as 15:00). 

At the date/time display, press yes to CONFIRM?CONFIRM? to accept the 
date and time. Press no to change the month and yes to accept your 
selection. Press the number keys to enter the day, year, and time, 
accepting each with yes. Press no to move to the left to correct an 
entry. Press yes to CONFIRM?CONFIRM? to accept the date and time.

	 For optional operator-selected settings, proceed to 
SECOND MENU?SECOND MENU?, SETUP MENU? SETUP MENU?.

Components
Press the raised dots on the access door to open, and familiarize  
yourself with the analyzer components.

DEC-06-05; 00:00 
CONFIRM?

0
1

4
7

2
5

8

3
6
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3	 Analyzer Layout

Front View

yes no
1 2

0

3
4 5 6
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Printer

Display Valve
Module

Sampler

Sensors Compression
Plate

Waste
Port

Sensor
Module

Sensor
Module
Release

Pump Tubing

Pump

Reagent
Module
Release

Reagent
Ports

Reagent Module

Access
Door

Keypad
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Rear View

	 Attention, see instructions for use.

	 RS-232 serial interface connection. 

	 Barcode reader connection. (Use only a 
RAPIDChem 744/754 barcode reader.)

	 Battery port connection (Use only with Siemens 
Diagnostics, UL approved battery module).

Fuse

Voltage

Frequency

Current

Single phase alternating current

V

Hz

A











4 Operating the Analyzer

no 

  

 

DAILY CLEANER? 

SECOND MENU? yes

yes

CALIBRATE? 

/CALIBRATION / ANALYZE SAMPLE? 

no

no

Calibrate?

The analyzer requires a two-point calibration after installation or 
changing of sensors, reagent module, or other components. Auto
matic two-point calibrations occur at pre-selected intervals set under 
CALIBRATIONCALIBRATION OPTIONS?OPTIONS? in the SETUP MENU?SETUP MENU?. 
On-demand two-point calibrations can be initiated by pressing yes 
to CALIBRATE?CALIBRATE?.

The analyzer is factory-set to perform automatic two-point calibrations 
every eight hours. To change the settings, proceed to  
CALIBRATIONCALIBRATION OPTIONS?OPTIONS? in the SETUP MENU?SETUP MENU?.

To perform a two-point calibration and prepare the analyzer for  
sample analysis, press yes to CALIBRATE?CALIBRATE?. The analyzer displays 
the calibration status. Bubble detector and pump calibration results 
are printed at completion. If necessary, this information can be 
useful for troubleshooting. After a successful calibration, the analyzer 
displays and prints the slope of each sensor, the % of calibrants 
remaining, and the number of days before expiration. After  
completion of a successful calibration, the analyzer displays  
ANALYZE SAMPLE?ANALYZE SAMPLE?.

		� After calibration and prior to patient sample analysis, quality 
control materials must be analyzed to establish the analyzer’s  
performance. This procedure is outlined under Analyze QC?  
in this chapter.

	017	 174017	 174
	BUBBLE DETECT OK	BUBBLE DETECT OK

	0347	 0285	0347	 0285
	PUMPCOUNT=	 0347	PUMPCOUNT=	 0347

 RAPIDChem RAPIDChem
 CALIBRATION CALIBRATION

SLOPESSLOPES

	Na	Na++	 59.24	 mV/decade	 59.24	 mV/decade
	K	K++	 61.69	 mV/decade	 61.69	 mV/decade
	Cl	Cl--	 50.02	 mV/decade	 50.02	 mV/decade

REAGENT MODULEREAGENT MODULE
STATUSSTATUS

100%100%
MAY-11-05; 14:00MAY-11-05; 14:00

		

	
		017	 174017	 174
	BUBBLE DETECT OK	BUBBLE DETECT OK

	0347	 0285	0347	 0285
	PUMPCOUNT=	 0347	PUMPCOUNT=	 0347

 RAPIDChem RAPIDChem
 CALIBRATION CALIBRATION

SLOPESSLOPES

	Na	Na++	 59.24	 mV/decade	 59.24	 mV/decade
	K	K++	 61.69	 mV/decade	 61.69	 mV/decade
	Li	Li++	 54.67	 mV/decade	 54.67	 mV/decade

REAGENT MODULEREAGENT MODULE
STATUSSTATUS

100%100%
MAY-11-05; 14:00MAY-11-05; 14:00

		

21



22                                               r a p i d c h e m  7 4 4 / 7 5 4  o p e r a t o r ’ s  m a n u a l  

CAUTION: Ensure calibrations are run consistently and according to 
the instructions provided. Failure to calibrate properly may result in 
incorrect results.

When a sensor does not calibrate successfully, that parameter will not 
be available for analysis. Refer to SENSOR in Troubleshooting.

The analyzer will print any error detected during calibration. If an 
error occurs, the analyzer will automatically attempt a second two-
point calibration. If this fails, troubleshooting may be required.

During each sample analysis, the analyzer performs a one-point  
calibration.

Materials Provided

RAPIDChem 744/754 Analyzer

Special Materials Required (Not Provided)

•	 Reagent Module 

•	 Valve Module 

•	 Sensors
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Analyze Sample?

ANALYZE SAMPLE?ANALYZE SAMPLE? is displayed after a successful calibration. 

Press yes and LIFT SAMPLER TO ANALYZELIFT SAMPLER TO ANALYZE is displayed.

BIOHAZARD: Blood splatter may occur during the sample analysis 
process.

CAUTION: 

•	 Sample probe could puncture the user during aspiration. 
Wear appropriate protective covering.

•	 Take care not to run urine in sample mode. Running 
urine in sample mode can produce incorrect results. 
See Analyze Urine? on page 40 for urine analysis 
instructions.

BIOHAZARD: Avoid contact with the waste port during sample 
analysis. Contact with waste constitutes a biohazard risk. Wear 
appropriate protective covering.

 

ANALYZE SAMPLE? 

DAILY CLEANER? 

  

 

K+ Na+ 
Cl-/Li+ 

ANALYZING... 

REMOVE SAMPLE 
RETURN SAMPLER

ASPIRATING... 

PROBE IN SAMPLE? 

LIFT SAMPLER TO 
ANALYZE

noyes

yes no

yes no
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seyy

seyy no

ANALYZE QC?

CALIBRATE?

ANALYZE
QC LEVEL 2?

ANALYZE
QC LEVEL 3?

seyy no

ANALYZE
QC LEVEL 1?

LIFT SAMPLER TO
ANALYZE CONTROL

seyy

PROBE IN
QC LEVEL 1?

ASPIRATING...

REMOVE CONTROL
RETURN SAMPLER

ANALYZING...

seyy no

Cl-/Li+

no

Analyze QC?
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Daily Cleaner?

The fluid path must be cleaned with cleaning solution to remove  
protein deposits. Perform DAILY CLEANER?DAILY CLEANER? after every 50  
samples, or once a day when fewer than 50 samples are analyzed. 

The 744 Daily Cleaner Kit should be used with RAPIDChem 744. The 
754 Daily Cleaner Kit should be used with RAPIDChem 754.

Press yes to DAILY CLEANER?DAILY CLEANER?.  LIFT SAMPLER TO LIFT SAMPLER TO 
USE CLEANERUSE CLEANER is displayed. The sampler must be in the sample 
container mode position. Lift the sampler until  PROBE IN PROBE IN 
CLEANER?CLEANER? appears. Insert the probe into the cleaning solution and 
press yes to aspirate. Hold the container in place until  REMOVE REMOVE 
CLEANER RETURN SAMPLERCLEANER RETURN SAMPLER is displayed.

Push the sampler down into the closed position. The cleaning cycle is 
complete in 75 seconds. If  CONTINUOUS CALIBRATION?CONTINUOUS CALIBRATION? 
is enabled, the RAPIDChem performs an automatic calibration after 
cleaning and is ready to analyze samples. If  CONTINUOUS CONTINUOUS 
CALIBRATION?CALIBRATION? is off, the analyzer enters  
***STANDBY******STANDBY*** without calibrating. Calibration is required 
before samples can be analyzed.

	 If a cleaning cycle is not performed at the end of the previous day, 
automatic calibration does not take place. A cleaning cycle must be 
completed before calibration or sample analysis is permitted. When  
MUST USE CLEANERMUST USE CLEANER is displayed, a cleaning cycle must be 

yes no 

DAILY CLEANER? 

ASPIRATING... 

PROBE IN 
CLEANER? 

CLEANING... 

REMOVE CLEANER 
RETURN SAMPLER 

***STANDBY*** 

IF CALIBRATED LIFT SAMPLER TO 
USE CLEANER 

ANALYZE QC? 

yes

Probe
		
		  Cleaning
		  Solution
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Second Menu?

no 

no 

  

  

 
Set: User Options, Configuration, 

Calibration Options, Reference Limits 
Delete: Patient/QC Data; 

Adjust Display 

View:    Patient Results, QC Results, Calibration Data, 
Reagent Module Status 

Print:   Setup 

Test Fluidics, Test Components, Sensor Status, Prime Fluids 

Replace: Valve Module, Replace Others 

SETUP MENU? 

STORED 
INFORMATION?

DIAGNOSTICS? 

REPLACE 
COMPONENTS?

ANALYZE SAMPLE? 

STANDBY? 

SECOND MENU? 

ANALYZE URINE? 

Appears when 
calibrated 

 
Appears when 

calibrated 

 
Fluid Conservation, Maintenance 

yes no

yes no

yes no

yes no

yes no

yes no

Answer yes to RETURN TO MAIN MENU?RETURN TO MAIN MENU? throughout the 
SECOND MENU?SECOND MENU? for quick access to the main menu items.



Na+ K+ 
Cl- 

 

 

y  

K+ 
Cl- 

Na+ 

ANALYZING... 

REMOVE SAMPLE 
RETURN SAMPLER

ASPIRATING... 

PROBE IN 1:10 
DILUTED SAMPLE?

LIFT SAMPLER TO 
ANALYZE URINE

ANALYZE URINE? 

STANDBY? yes

yes

no

yes no
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Analyze Urine?

To obtain urine samples, follow the procedures and precautions 
described under Sample Handling and Collection.
 
The performance of the RAPIDChem 744/754 urine mode must be 
monitored using a commercially available urine control. Analyze the 
control sample as a urine patient sample.

�Dilute 1 part urine specimen to 9 parts Urine Diluent. Use  
RAPIDChem Urine Diluent. Errors in dilution will cause inaccurate 
analysis results.

�Press yes to ANALYZE URINE?ANALYZE URINE? .  . LIFT SAMPLER TO LIFT SAMPLER TO 
ANALYZE URINEANALYZE URINE is displayed.
 
�If the last sample analyzed was a blood or quality control sample, the 
analyzer first conditions the sensors with Calibrant B when  
ANALYZE URINE?ANALYZE URINE? is selected.
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Standby?

Standby is activated manually or automatically to conserve fluids 
during long periods of inactivity. When in STANDBY?STANDBY?, the analyzer 
discontinues automatic calibrations.

Manual Activation 

Press yes to STANDBY?STANDBY? in the SECOND MENU?SECOND MENU?.  The display 
flashes STANDBY IN 1 MINSTANDBY IN 1 MIN. If no is pressed or if the 
sampler is raised, Standby is cancelled.

Automatic Activation

Turn CONTINUOUS CALIBRATION?CONTINUOUS CALIBRATION? off under 
CALIBRATION OPTIONS?CALIBRATION OPTIONS? in the SETUP MENU?MENU?. 
The analyzer will enter STANDBY?STANDBY? at the next scheduled calibra
tion if no patient or quality control samples have been analyzed since 
the last calibration. The analyzer enters ***STANDBY*****STANDBY*** after a 
cleaning cycle when CONTINUOUS CALIBRATION?CONTINUOUS CALIBRATION? is off.

	� During Standby, the display reads ***STANDBY******STANDBY***. 
A calibration is always required before sample analysis, after deacti-
vating Standby.

Deactivation

From the ***STANDBY******STANDBY*** display, press no. Once Standby is 
deactivated, CALIBRATE?CALIBRATE? is displayed. A calibration is required 
before sample analysis. MUST USE CLEANERMUST USE CLEANER is displayed if a 
cleaning is required before calibration.

 

 

SECOND MENU? 

CALIBRATE? 

 

***STANDBY*** 

STANDBY IN 1 MIN  

STANDBY? 

REPLACE 
COMPONENTS? 

CALIBRATION 
ANALYZE SAMPLE? 

yes no

yes no

yes no

no
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Preparing the RAPIDChem for Storage

If the laboratory plans to store the RAPIDChem for a period greater 
than one week, during which the analyzer will not be connected to 
power, the following steps should be performed:

Enter the “Replacement Cycle” of the analyzer which purges all fluid 
from the analyzer fluid path.

Reference, Na+, Cl- and Spacer sensors

•	� Depress the compression plate and remove all sensors, including 
the reference sensor from the sensor module.

•	� Place the Reference, Na+, Cl- and Spacer sensors into individual 
sealed bags. 

K+ or Li+ sensor

•	� Aspirate a small volume of Calibrant A from the bottom center port 
of the reagent module into a syringe fitted with a blunt needle.

•	� Inject sufficient Calibrant A into the lumen of the K+ or Li+  
sensor until fluid fills the lumen.

•	� Cover both ends of the lumen (both sides of the K+ or Li+ 
sensor) with cellophane tape to hold the Calibrant A in place. 

•	� Place the K+ or Li+ sensor into a sealed bag.

Pump Tube

•	� Disconnect one end of the pump tube from the sensor module and 
the pump shelf.

•	� Disengage the pump tube from the pump head.

•	� Re-install the pump tube on the pump shelf without wrapping it 
around the pump head.
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Replace Components?

BIOHAZARD: Purge all fluid from the sample path before 
placing the systems in storage. Ensure you wear the 
appropriate protective covering to avoid contact with sample 
material when replacing components.

The analyzer contains components which require periodic 
replacement. These components include the sensors (Na+, K+, Cl-or 
Li+ and Reference) and reagent module. The replacement schedule 
below must be followed to properly maintain the RAPIDChem 700 
analyzer.

	 It is necessary that you recalibrate when replacements are completed.

�It is recommended that quality control materials be analyzed after any 
component is replaced.

WARNING: Ensure you follow all component replacement instructions 
closely to avoid the possibility of electrical shock. Also, do not replace 
components if flammable materials are present.

PURGING... 

VALVE MODULE? 

REPLACE 
COMPONENTS?

DIAGNOSTICS? 

REMOVE 
REAGENT MODULE

 REPLACE OTHERS? yes no

yes nono

		  PUMP TUBING	 Replace every 6 months

		  VALVE MODULE	 Replace as required 

		  SENSOR MODULE	 Replace as required

		  SAMPLER	 Replace as required

		  Na+ SENSOR	 Replace as required

		  K+ SENSOR	 Replace as required

		  Cl- or Li+ SENSOR	 Replace as required

	  	 REFERENCE SENSOR	 Replace every 6 months

		  REAGENT MODULE	 Replace when empty or expired

		  PRINTER PAPER	 Replace as required

		  PROBE WIPER	 Replace every 3 months
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Diagnostics?

The tests and data in this section are available to examine the function 
and status of individual components and fluidics. To identify compo-
nent defects or fluidic problems, refer to the Troubleshooting  
chapter in this manual.

TEST COMPONENTS? 

CALIBRANT B mV’s 

CALIBRANT A mV’s 

SENSOR STATUS? 

PUMP CALIBRATION 
TEST?

BUBBLE DETECTOR 
TEST?

FLUID FLOW TEST? 

TEST FLUIDICS? 

REAGENT READER? 

SAMPLR SWITCHES? 

VALVE TEST? 

PUMP TEST? 

PRIME FLUIDS? 

STORED 
INFORMATION?  

DIAGNOSTICS? 

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no
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yes

STORED
INFORMATION?

PATIENT RESULTS? yes no SETUP MENU?

no QC RESULTS?

LAST PATIENT
RESULTS? yes no CALIBRATION

DATA?

yes no LAST CONTROL? yes no

PRINT
DAILY RESULTS? yes no REAGENT MODULE

STATUS?
yes no STATISTICS? yes no

PRINT
ALL RESULTS? yes no PRINT SETUP?

yes no SEE STATISTICS? yes no

yes no

LEVEL 1 STATS?

yes no

LEVEL 2 STATS?

yes no

y

yes no

PRINT
STATISTICS?

noes

LEVEL 3 STATS?

yes

LEVEL 2 STATS?

no

LEVEL 3 STATS?

no

noyes

LEVEL 1 STATS?

yes no

yes no

yes no

yes no

yes no

yes

yes

no

no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

Stored Information?
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Setup Menu?  

no

OPERATOR ID?

PATIENT ID?

SECURITY CODE?

PRINTER STATUS?

CONFIGURATION?

ADJUST DISPLAY?

SET CORRELATION?

SELECT LANGUAGE?

CHANGE
DATE/TIME?

USER OPTIONS? yeENTER PASSWORD

SETUP MENU?

SECOND MENU?

DELETE
CONTROL RESULTS?

DELETE
PATIENT RESULTS?

DELETE DATA?

CRITICAL LIMITS?

NORMAL LIMITS?

QC LEVEL 3?

QC LEVEL 2?

QC LEVEL 1?

REFERENCE
LIMITS?

CONTINUOUS
CALIBRATION?

FIRST CALIBRATION?

CALIBRATION
INTERVAL?

CALIBRATION
OPTIONS?

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes noyes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

yes no

















5 Sample Handling and Collection

For complete sample handling and storage information, the user should 
refer to the Clinical Chemistry Standard C27-A published by NCCLS.

BIOHAZARD: Human body fluid specimens may be contaminat­
ed with HIV or other pathogens. Treat all specimens and collection 
devices and tools as biohazardous materials.

Note: To avoid specific interferences due to the action of particular anti-
coagulants on values obtained from the 700 Series Analyzers,  
Siemens Diagnostics recommends the following anticoagulants.

Na/K/Cl or Na/K — whole blood/plasma 

Lithium Heparin at a final concentration of 15-50 IU/mL.  Do not use 
sodium heparin as this may increase sodium values.

Na/K/Li — whole blood/plasma

Sodium Heparin at a final concentration of 15-30 IU/mL. Do not use 
lithium heparin as this may increase Li+ values.

Other anticoagulants e.g. ammonium heparin, EDTA, citrate, oxalate, 
and fluoride may have significant effects on readings and, therefore, 
vacuum collection tubes with these anticoagulants should not be used.

CAUTION: The following behaviors may result in incorrect results:

•	 Failing to correctly follow the procedure provided for  
collecting blood.

•	 Using an anti-coagulant that can adversely affect results 
or not using an anti-coagulant at all.

•	 Use of materials that are incompatible with the system, 
such as non-recommended quality control materials.

79
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Vacuum Collection Tubes
Serum

1  �Collect the specimen by venipuncture into an untreated (redtopped) 
tube. Fill the tube to at least 2/3 of the total volume. Note the time of 
collection.

2  �Let blood stand for 20-30 minutes to allow clot formation.

3  �Centrifuge the tube for 10-15 minutes and remove the serum to a 
clean specimen tube.

4  �Serum may be analyzed immediately, stored at 4°C for 24 hours, or 
frozen at -20°C for up to one week. Samples must be brought to room 
temperature and mixed well before assaying. To obtain accurate results, 
samples should be free of any clots, fibrin, etc., which would obstruct 
sample flow and affect results. The use of a serum clearing agent is 
strongly recommended. If a serum separator tube is utilized, care must 
be taken to avoid inserting the sample probe into the gel layer. This can 
create obstructions in the sample probe and sensors.

BIOHAZARD: A clot in the flow path can result in splatter, which presents 
a biohazard risk. Wear appropriate protective covering when collecting 
specimens.

Whole Blood

Whole blood specimens should be drawn carefully to avoid hemolysis.  
Elevated potassium values may indicate a hemolyzed specimen; if hemo-
lysis is suspected, a new sample should be drawn and analyzed.  Finger 
stick methods should be avoided since they can result in elevated potas-
sium values.

1  �Na+/K+/Cl- — Collect the specimen by venipuncture into a Lithium-
Heparin evacuated blood collection tube. For the Li+ analysis, collect 
the specimen by venipuncture into a Sodium-Heparin evacuated blood 
collection tube. Note the time of collection. Do not exceed the heparin 
concentration shown above. Fill all collection devices completely to 
insure that the recommended heparin levels are not exceeded. 

DO NOT USE MIXED VENOUS SAMPLES COLLECTED FROM 
PULMONARY ARTERY CATHETERS, AS THEY MAY CONTAIN 
INTERFERING SUBSTANCES SUCH AS THE BENZALKONIUM ION.  
DO NOT USE VENOUS SAMPLES FROM A CENTRAL VENOUS 
CATHETER, AS THEY MIGHT CONTAIN UNSPECIFIED INTERFERING 
SUBSTANCES.

2  �Mix the specimen by inverting and rotating the tube — DO NOT 
SHAKE.
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3  �Analyze specimens within one hour of collection; beyond this time 
falsely elevated potassium levels may be obtained. Do not chill or 
refrigerate samples.

Plasma

Plasma samples offer no advantage over whole blood specimens for stat 
analysis. If the sample is to be stored, serum specimens are preferable.

1  �Na+/K+/Cl- — Collect the specimen by venipuncture into a Lithium-
Heparin evacuated blood collection tube. For the Li+ analysis, collect 
the specimen by venipuncture into a Sodium-Heparin evacuated blood 
collection tube. Note the time of collection. Do not exceed the heparin 
concentration shown above. Fill all collection devices completely to 
insure that the recommended heparin levels are not exceeded.

DO NOT USE MIXED VENOUS SAMPLES COLLECTED FROM 
PULMONARY ARTERY CATHETERS, AS THEY MAY CONTAIN 
INTERFERING SUBSTANCES SUCH AS THE BENZALKONIUM ION. DO 
NOT USE VENOUS SAMPLES FROM A CENTRAL VENOUS CATHETER, 
AS THEY MIGHT CONTAIN UNSPECIFIED INTERFERING SUBSTANCES.

2  �Mix the specimen by inverting the tube. Do not shake.

3  �Centrifuge the specimen within one hour of collection. Carefully 
remove the top plasma layer for analysis. Use a Pasteur pipette or 
a syringe fitted with a blunt-tipped needle for this procedure.

4  �Analyze plasma samples within 4 hours of collection. Refrigerated 
samples must be brought to room temperature and centrifuged 
prior to analysis.

Syringe Sample
1  �Heparinized glass or plastic syringes will be acceptable for use on 

the 700 Series Analyzers. Do not exceed heparin concentrations 
shown above. Draw the sample into the syringe, filling to the rec-
ommended level.

2  �Invert and rotate syringe to mix the blood with the heparin.

3  �Discard needle and cover the syringe with a luer cap.

4  �Analyze specimens within one hour of collection. Mixing the 
sample by gentle inversion prior to analysis is recommended. A 
syringe with little or no “dead space” must be used to avoid errors.
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Capillary Sample
Sufficient sample volume for electrolyte analysis may also be 
collected as a capillary sample. Tubes with O.D. from 1.5 to 2.0 
mm are recommended. Sample volume must be greater than 50 
μL. Ammonium heparin with concentration between 4 and 7 USP 
units/tube is recommended for Li+ samples.

NOTE: Na+/K+/Cl- on 744 and Na+/K+ on 754. Lithium heparin is 
recommended for these samples. DO NOT collect samples for Li+ analy-
sis into capillary tubes containing Lithium or balanced heparin.

1  �Follow the standard laboratory procedures for capillary samples for 
your institution. Refer to NCCLS Standard H4-A for capillary sam-
pling.

2  �Disinfect the skin and puncture.

3  �Discard the first drop of blood.

4  �Collect subsequent drops with the capillary tube, filling the tube com-
pletely.

5  �Analyze this sample immediately.
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Interfering Substances
To test for interferences, serum or whole blood was spiked with a 
potentially interfering substance to the test concentrations shown in the 
following tables. The interference was calculated using the difference 
between the medians of the spiked and unspiked samples.

The results in Table 2 are for substances found to significantly interfere 
with one or more sensors.

Table 1

Chemical		  Level tested (mg/dL)

Imipramine		  0.1

Procainamide		  10

Nortyptylene		  0.15

Hydroytyramine		  40

Chloropromazine		  5

Erythromycin		  5

Ethosuximide		  20

Acetaminophen		  20

Ampicillin		  5

Potassium thiocynate		  20

Salicylic acid		  20

Acetylsalicylic acid		  50

Ibuprofen		  40

Table 2

Chemical	 Level tested	 Effect
			  (mg/dL)	

Valproic acid	 50	 decreases Sodium 
				   by 5.7 mM 

Benzalkonium Chloride	 8	 increases Sodium	
				   by 14 mM and 
				   Potassium by 1 mM
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Urine
For complete sample preparation and storage information, the user 
should refer to the standard Clinical Chemistry procedures published 
by NCCLS.

	 1	� Follow standard clinical procedures for collection of random and 
24-hour urine specimens.

	 2	 Refrigerate urine specimens until time of analysis.

	 3	� Centrifuge urine specimens to remove cellular matter, crystals, etc.

	 4	� Dilute the urine specimen by transferring one part of the super-
natant to 9 parts of Urine Diluent. Urine must be diluted. Do not 
attempt to analyze undiluted urine!

	 Errors in dilution will cause inaccurate analysis results.

Expected Values
The values given in the Table below1,2 are intended to be used only 
as a guide. Each laboratory or testing site should establish their own 
range of normal values, taking into account factors such as age, sex, 
diet, and other determinants of electrolyte levels.

Whole Blood, Serum, Plasma (mmol/L or mEq/L)

Sodium		 (Na+)	 136 to 146 
Potassium	 (K+)	 3.5 to 5.1 (Serum); 3.4 to 4.5 (Plasma, Whole Blood) 
Chloride	 (Cl-)	 98 to 106 
Lithium		 (Li+)	 0.4 to 1.5

Urine (mmol/L or mEq/L)

Sodium		 (Na+)	 40 to 220 
Potassium	 (K+)	 25 to 125 
	Chloride	 (Cl-)	 110 to 250 
Lithium		 (Li+)	 Not Applicable

1. Tietz, N.W. (ed.); Textbook of Clinical Chemistry (1986) p. 1811-1854 
2. Geigy Scientific Tables, Vol. 3, 8th edition
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Sensor Measurement Diagram

The Na+, K+, and Cl- or Li+ sensors used in the analyzer have no 
replaceable parts and are designed to require no maintenance.

Bubble detector optically 
detects bubbles in flow

Standard solution

Signal to microprocessor

Microprocessor 
measures Na+
Potential (mV)

Microprocessor 
measures K+
Potential (mV)

Microprocessor 
measures Cl- or Li+
Potential (mV)

Na+ Sensor (PVC)

K+ Sensor (PVC)

Cl- or Li+ Sensor (PVC)

Spacer Sensor 

Pump Tube

Membrane

To Pump

AgCl coated silver pin

Low resistance ceramic 
plug

Ionic contact through 2 mol/L KCL 
internal filling solutionSeparating Air Bubble

Standard Solution

Double Junction 
Ag/AgCl Reference 
Sensor

Separating air bubble

Sample tube

Sample 

Saturated KCL 





7 Specifications

CLIA Classification:	 Moderate complexity

Sample Type:	 Whole blood, serum, plasma, or diluted urine

Minimum Sample Size:	 55 µL Sample Container mode; 50 µL Capillary mode; 300 µL Urine mode

Measured Parameters and Limits 	 Blood Mode Limits	 Resolution	 Urine Mode Limits	 Resolution

Na+	 100 - 200 mmol/L	 .1 mmol/L	 10 - 300 mmol/L	 1 mmol/L

K+	 1.0 - 10.0 mmol/L	 .01 mmol/L	 2 - 200 mmol/L	 .1 mmol/L

Cl-	 50 - 150 mmol/L	 .1 mmol/L	 15 - 400 mmol/L	 1 mmol/L

Li+	 0.20 - 3.50 mmol/L	 .01 mmol/L	

Input Parameters

Patient ID	 9 digits

Environmental Conditions:	 Indoor Use

	 15-32°C (59-90°F)

	 altitude up to 2000m

	 5-90% relative humidity, non-condensing atmospheric air environment

	 Overvoltage Category 11, Pollution Degree 2

Analysis Time:	 35 seconds, serum; 60 seconds, urine

Data Storage:	 64 Patient results with Operator ID, Patient ID, Date and Time 
	 QC - up to 31 results for each Level (1, 2, 3)

Calibration:	 Automatic or On-Demand

Input/Output:	 yes/no numeric keypad, 16 character (2 line) or 2 line graphic display, 27 column thermal printer,  
	 barcode reader port, RS-232 computer interface port

Electrical Supply:	 100/120/230V ~ + 10%, 50-60 Hz, 0.8/0.8/0.4A

	 Refer to the chassis serial number label for the voltage that has 
	 been factory-set on your analyzer and for proper fuse replacement.

Safety Standard:	 UL 61010A-1; CSA C22.2 No. 1010.1-92; EN61010-1.

Size & Weight:	 14.5”W x 12.5”H x 7”D (37cmW x 32cmH x 18cmD), 17lbs 	  
	 (7.3kg) with reagent module 

Imprecision:	 Expected imprecision to be within the following SD (mmol/L) or CV (%) 

	 Sample Container Mode	 Capillary Mode

					     Within-Run	 Na+	 K+	 Cl-		  Li+		  Na+	 K+	 Cl-	 Li+

	 				    SD					     0.03					     0.04

					     CV	 1.0	 1.5	 1.5				    1.5	 2.0	 2.0			 
					     Day-to-Day	

	 				    SD					     0.05

					     CV	 2.0	 2.0	 1.8				  

	

 					     Urine Mode

					     Within-Run	 Na+	 K+	 Cl-		

	 				    CV	 2.5	 2.5	 2.5									       
					     Day-to-Day	

					     CV	 5.0	 5.0	 5.0
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For reference, the following tables show the settings of the RAPIDChem 744/754 
analyzers at initial startup. All listed settings may be adjusted by the user, refer to the 
SETUP MENU?SETUP MENU? in Operating the Analyzer.

Language	 English

Correlation	 OFF

Security Code	 OFF

Calibration Frequency	 8 hours

Continuous Calibration	 OFF

Printer	 ON

QC reference limits	 No limits programmed

Normal reference limits	 Whole Blood, Serum, Plasma (mmol/L or mEq/L)

	 Sodium	 (Na+)	 136 to 146

	 Potassium	 (K+)	 3.40 to 5.10

	 Chloride	 (Cl-)	 98.0 to 106.0

Therapeutic limits	 Lithium	 (Li+)	 0.60 to 1.20

	

	 Urine (mmol/L or mEq/L)

	 Sodium	 (Na+)	 40 to 220

	 Potassium	 (K+)	 25.00 to 125.00

	 Chloride	 (Cl-)	 110.0 to 250.0

	

Critical reference limits	 Whole Blood, Serum, Plasma (mmol/L or mEq/L)

	 Sodium	 (Na+)	 115-150

	 Potassium	 (K+)	 3.00 to 5.80

	 Chloride	 (Cl-)	 90.0 to 112.0

	 Lithium	 (Li+)	 0.40 to 1.50

	

Patient ID	 OFF

Operator ID	 OFF	
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8 RAPIDChem 744/754 Setup Defaults





9 Troubleshooting

Introduction
To enhance trouble-free operation of the RAPIDChem 744/754 ana-
lyzers, it is imperative to follow the Replacement Schedule shown in 
the Replace Components? section of Chapter 4 and in Chapter 11.

When the analyzer detects problems during operation, an ERROR 
message is displayed and printed. Refer to the error messages for an 
explanation, and the recommended corrective actions in this chapter.

BIOHAZARD: Human body fluid specimens may be contaminated 
with HIV or other pathogens. Treat all specimens, collection 
devices, and analyzer components that may come in contact with 
specimens as biohazardous.

For Help

When the troubleshooting procedures do not correct the observed 
error, contact your Siemens Diagnostics representative.

Troubleshooting Kit

Tools to help diagnose and correct problems:

•	 Syringe, 1

•	 Tubing Segments, 2

•	 Sensor O-rings, 4

•	 Red Test Dye Solution [amaranth dye, 0.1 mmol/L •	  
	 electrolyte solution], 50 mL

•	 Blunt Needles, 2

•	 Test Block, 1
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SENSOR MODULE	 RETURN SAMPLER

	 This error message appears when sampler is not completely 
down.

•	 Push the sampler down into the closed position.

•	� If the error continues, select TEST COMPONENTS?TEST COMPONENTS?  
from DIAGNOSTICS?DIAGNOSTICS? menu.

•	� Verify that the valve module and sensor module are pushed in 
completely.

•	� Perform the SAMPLR SWITCHES?SAMPLR SWITCHES? test. Follow the  
display instructions.

•	� Remove the sensor module. Check the tightness of the screw 
on the sampler. DO NOT overtighten (refer to Replace 
Components?/Sampler in Operating the Analyzer).

•	 Repeat the SAMPLR SWITCHES?SAMPLR SWITCHES? test.

•	� If any of these position tests fail, the sensor module circuitry is 
defective. 

•	� Install a new sensor module as described under Replace 
Components? in Operating the Analyzer.
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VALVE MODULE			   VALVE ERROR!

This error indicates a valve malfunction.

•	 Press YES to TEST COMPONENTS?TEST COMPONENTS? under 
DIAGNOSTICS?DIAGNOSTICS? in the SECOND MENU?SECOND MENU?. 

•	 Perform the VALVE TEST?VALVE TEST?. 

•	 When the test passes, proceed with operation.

•	 If the test fails, remove the valve module as described 
under Replace Components? in Operating the  
Analyzer.

•	 Fill the syringe from the troubleshooting kit with 3 mL of 
warm water. Attach the blunt needle and the large tub­
ing segment.

•	 Connect the syringe assembly to the fluid port on the top 
surface of the valve module.

•	 Begin to flush the water through the valve module. The 
water may exit through the air port (near the top surface) 
or one of the reagent tubes.

•	 If there is no flow from any port, slowly turn the valve 
knob while maintaining pressure on the syringe.

•	 If the valve knob does not turn, DO NOT use excessive 
force.

•	 If flow from any port can not be established, install a 
new valve module.

•	 After successful flow through one port, refill the syringe 
with 3mL of warm water and slowly turn the knob until 
flow comes from another port.
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•	 Continue by flushing the other two ports with warm 
water.

•	 Flush each port with air by filling the syringe with air 
and following the above instructions.

•	 Remove the syringe from the valve module.

•	 Dry off all valve module surfaces, reinstall the valve  
module and reassemble the analyzer.

•	 For repeated valve errors, contact your Siemens 
Diagnostics Representative.

CAUTION: A damaged valve may produce incorrect results.

PRINTER	 PRINTER ERROR!

				    Printer failure

•	 Press the paper advance button. The printer head should 
move across the paper, and the paper should advance  
forward.

•	 If the printer head does not move, proceed 
to SETUPSETUP MENU?MENU? and select CONFIGURATION?CONFIGURATION?. 
Turn the printer ON. The printer should move across the 
paper. 

•	 If printer failure continues, carefully inspect the printer 
mechanism for paper obstructions. Remove any obstruc­
tions using caution not to damage the printer assembly.

•	 If the printer continues to fail, contact your Siemens 
Diagnostics Representative.



HARDWARE		   A/D TIMEOUT    EEPROM ERROR!        DS NOT UPDATED!

				    Electronic failure messages

•	 Contact your Siemens Diagnostics Representative.

QUALITY CONTROL	  QC ERROR 1!

				    Incorrect values for RAPIDChem 700.

•	 Scan correct barcode.

•	 Contact your Siemens Diagnostics Representative.
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10 Computer Connection

Interface the RAPIDChem analyzer with an external computer by means 
of the RS-232 serial interface, using the following specifications.

RAPIDChem RS-232 Protocol:

Transmission Rate	 2400 bits per second     
Bit Configuration	 8 data bits, 1 stop bit, no parity

Interface requires the RAPIDChem serial cable. A RJ11 (telephone-style) 
connector at one end of the cable plugs into the receptacle labeled on 
the back of the analyzer. The other end of the cable is a female D-Sub 9 
pin connector with the following signals:

Pin #2	 TxD

Pin #3	 RxD

Pin #8	 RTS

Pin #7	 CTS

Pin #5	 Signal Ground

Data control characters such as ETX, STX, etc. are not present. All text 
lines end with CRLF (0DH, 0AH).

For IBM-PC compatible computers running:

•	 Windows 95, select Hypertrm from Accessories/Hyperterminal

•	� Windows 98, select HyperTrm from Accessories/Communications/
HyperTerminal
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11 Replacement Schedule

	 PUMP TUBING	 Replace every 6 months	

	 PROBE WIPER	 Replace every 3 months	

	 Na+ SENSOR	 Replace as required	

	 K+ SENSOR	 Replace as required	

	 Cl- or Li+ SENSOR	 Replace as required	

	 REFERENCE SENSOR	 Replace every 6 months	

	 REAGENT MODULE	 Replace when empty or expired

	 PRINTER PAPER	 Replace as required
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Orderable Supplies

	 SMN	 Description	

	 10308989	 Chloride Sensor RAPIDChem	

	 10308981	 Lithium Sensor RAPIDChem	

	 10309082	 Potassium Sensor RAPIDChem	

	 10309048	 Reagent Module RAPIDChem	

	 10309034	 Reference Sensor RAPIDChem	

	 10309075	 Sodium Sensor RAPIDChem

	 10309037	 Spacer Sensor

	 10312536	 Printer Paper

	 10309472	 Pump Tubing

	 10309011	 Cleaning Solution kit

	 10308995	 Urine Dilute Solution RAPIDChem

	 10309089	 Daily Cleaning Solution Kit RAPIDChem

	 10309093	 Reagent Module (Na+/K/LI+)

	 10318630	 Red Test dye Solution 340/350

	 10322878	 Tri-Level QC Kit 2815

	 10322876	 EasyQC Bi-Level QC Kit, 2814
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Appendix C: Standard System Warranty
Siemens Diagnostics or its authorized distributors will provide 
warranty service to customers during the warranty period, which 
includes appropriate parts and labor. Siemens Diagnostics or its 
authorized distributors, will provide warranty service during the 
warranty period only, and systems repairs, labor, or replacement 
parts, as provided during the original warranty period, will not 
extend the original warranty period. 

This warranty will not apply if any of the following occurs:

1.  Repairs or modifications have been made to the system by other 
than an authorized representative.

2. The system has been operated using other than Siemens 
Diagnostics brand accessories, or consumable supplies and/or 
reagents not having the same grade, quality, and composition as 
defined by Siemens Diagnostics.

CAUTION: Use Siemens recommended control materials when 
performing QC. Use of non-recommended control materials 
may result in incorrect results.

3. The system has not been installed within 90 days of shipment to 
the customer’s facility unless otherwise specified.

4. The customer has not performed the appropriate customer 
maintenance procedures, as outlined in the system operator’s 
manual.

5. The system has been misused or used for a purpose for which it is 
not intended.

6. The system has been damaged in transit to the customer or  
damaged by the customer while moving or relocating it without 
supervision by a Siemens Diagnostics representative.

7. Damage was caused by floods, earthquakes, tornadoes,  
hurricanes, or other natural or man-made disasters.

8. Damage was caused by Acts of War, vandalism, sabotage, 
arson, or civil commotion.

9. Damage was caused by electrical surges or voltages exceeding 
the tolerances outlined in the system operator’s manual.

10. Damage was caused by water from any source external to the 
system.

11. The customer has purchased an alternative agreement whose 
terms of warranty supersede this agreement.

Siemens Diagnostics or its authorized distributors will invoice  
customers, at current standard labor and parts rates, for systems 
repaired to correct damage or malfunctions due to any of the  
reasons listed above.
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				    IT Security

See the product’s Security White Paper and MDS2 for additional information about 
specifications for software, hardware, network characteristics, and security controls. 
This technical information is not part of the operator guide and is intended for the 
information technology or security professional. Security White Paper and MDS2 
can be found at siemens-healthineers.com/poc or contact your local technical ser-
vice provider.

				    Disposal of the Analyzer

The instrument must be treated as biological contaminated hazardous waste. 
Proper disposal of old instruments (including its plastic parts, electrical components) 
prevents potential negative consequences for the environment and human health. 
All electrical and electronic products and other components of the analyzer should 
be disposed of separately from the municipal waste system. Final disposal must 
be organized in a way that does not endanger waste handlers. As a rule, such 
equipment must be sterile before it is passed for final disposal. For more information 
about disposal of such product, please contact your city office, waste disposal 
service, or your local safety officer.
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