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1 SAFETY INSTRUCTIONS

1.1 Introduction
This manual is considered part of the instrument and must be available to the 

operator and the maintenance personnel. For accurate installation, use and 

maintenance, please read the following instructions carefully. 

In order to avoid damage to the instrument or personal injury, carefully read 

the ”GENERAL SAFETY WARNINGS”, describing the appropriate operating pro-

cedures. Please contact your HUMAN authorised local Technical Service in the 

event of instrument failure or other difficulties with the instrument. 

1.2 User Warranty
HUMAN warrants that instruments sold by one of its authorised representa-

tives shall be free of any defect in material or workmanship, provided that this 

warranty shall apply only to defects which become apparent within one year 

from the date of delivery of the new instrument to the purchaser.

The HUMAN representative shall replace or repair any defective item at no  

charge, except for transportation expenses to the point of repair.

This warranty excludes the HUMAN representative from liability to replace 

any item considered as expendable in the course of normal usage, e.g.: lamps, 

valves, syringes, glassware, fuses, diskettes, tubing etc.

The HUMAN representative shall be relieved of any liability under this warranty 

if the product is not used in accordance with the manufacturer‘s instructions, 

altered in any way not specified by HUMAN, not regularly maintained, used with 

equipment not approved by HUMAN or used for purposes for which it was not 

designed.

HUMAN shall be relieved of any obligation under this warranty, unless a  

completed installation / warranty registration form is received by HUMAN wi-

thin 15 days of installation of this product. 

This warranty does not apply to damages incurred in shipment of goods. Any  

damage so incurred shall be reported to the freight carrier for settlement or 

claim.
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1.3 Intended Use of the Instrument
The instrument is intended for in vitro diagnostic application by professional 

users. It has to be used for the expected purposes and in perfect technical con-

ditions, by qualified personnel, in working conditions and maintenance opera-

tions as described in this manual, according to the GENERAL SAFETY WARNINGS. 

This manual contains instructions for professional qualified operators.

The instrument is intended to be used as an open analyzer for clinical chemistry 

and turbidimetry reagents. Recommendation of good laboratory practice must 

be followed. The user must validate and document the performance of each 

method that is used on the analyzer. Daily quality control using suitable control 

material is mandatory. Applications for most Human reagents are pre-installed 

and tested by Human. However this does not relieve the user from validating 

each method for himself.

The external PC must not be used for purposes other than those designated in 

this manual. The analyzer is designated for indoor use only. Recommendation 

provided in the leaflet for all reagents and consumables have to be observed.

1.4 General Safety Warnings
Use only chemical reagents and accessories specified and supplied by HUMAN 

and/or mentioned in this manual. Place the product so that it has proper venti-

lation. The instrument should be installed on a stationary flat working surface, 

free from vibrations.

Do not operate in area with excessive dust.

Work at room temperature and humidity, according to the specifications listed 

in this manual.

Do not operate this instrument with covers and panels removed.

Only use the power cord specified for this product, with the grounding conduc-

tor of the power cord connected to earth ground.

Use only the fuse type and rating specified by the manufacturer for this instru-

ment, use of fuses with improper ratings may pose electrical and fire hazards.

To avoid fire or shock hazard, observe all ratings and markings on the  

instrument. 

Do not power the instrument in potentially explosive environment or at risk of 

fire. 

Prior to cleaning and/or maintaining the instrument, switch off the instrument 

and remove the power cord.

For cleaning use only materials specified in this manual, otherwise parts may 

become damaged. It is recommended always to wear protective apparel and 

[IVD]
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eye protection while using this instrument. Respective warning symbols, if  

appearing in this manual, should be carefully considered.

1.5 Disposal Management Concept
The currently valid local regulations governing disposal must be observed. It is in 

the responsibility of the user to arrange proper disposal of the individual 

components. 

All parts which may comprise potentially infectious materials have to be dis-

infected by suitable validated procedures (autoclaving, chemical treatment) 

prior to disposal. Applicable local regulations for disposal have to be carefully  

observed. 

The instruments and electronic accessories (without batteries, power packs etc.) 

must be disposed off according to the regulations for the disposal of electronic 

components. 

Batteries, power packs and similar power source have to be dismounted from 

electric/electronic parts and disposed off in accordance with applicable local 

regulations. The waste liquids are classified as CER 180103 according to CEE di-

rectives 91/156/CEE, 91/689/CEE, 94/62/CEE.

1.6 Instrument Disinfection
Analytical instruments for in vitro diagnostic involve the handling of human 

samples and controls which should be considered at least potentially infectious. 

Therefore every part and accessory of the respective instrument which may have 

come into contact with such samples must equally be considered as potentially 

infectious. 

Before doing any servicing on the instrument it is very important to thorough-

ly disinfect all possibly contaminated parts. Before the instrument is removed 

from the laboratory for disposal or servicing, it must be decontaminated. 

Decontamination should be performed by authorised well-trained personnel 

only, observing all necessary safety precautions. 

Instruments to be returned have to be accompanied by a decontamination cer-

tificate completed by the responsible laboratory manager. If a decontaminati-

on certificate is not supplied, the returning laboratory will be responsible for 

charges resulting from non-acceptance of the instrument by the servicing cen-

tre, or from authority’s interventions.
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1.7 Biohazard warning
Analytical instruments for in vitro diagnostic application involve the handling of 

human samples and controls which should be considered at least potentially  

infectious. Therefore every part and accessory of the respective instrumenwhich 

may have come into contact with such samples must equally be considered as 

potentially infectious.For safety reasons, we have labeled instruments with the 

„BIOHAZARD“ warning label below.

1.8 Damage or malfunction
All relevant international safety regulations have been taken into consideration 

and all risks possible have been reduced in the design and manufacture of the  

analyzers. However, many sources of danger are outside the operating parame-

ters of any instrument but are inherent to the conditions of operation and to the 

testing process itself. 

The safety precautions provided by Human are organized under the following 

headings:

 - Installation

 - Electrical 

 - Biohazard

 - Health 

 - Waste

 - Labels 

If the instrument shows any external damage or any malfunctioning during 

operation, immediately disconnect the power cord and contact your distributor 

for technical assistance.

FIGURE 1

Biological Hazard Symbol 

For safety and security the 

precautions included in this 

section must be strictly observed.

Under no circumstance should 

technical interventions be 

performed by any other than ap-

proved technicians and qualified 

specialists.



Safety InStructIonS 9

1.9 Installation
The application of safety procedures should begin at the installation stage. Alt-

hough it may be overlooked this initial phase can also involve risks, that should 

be taken into consideration, some more serious than others.

Prior to and during installation:

 - Care should be taken during the unpacking of the shipment, particularly 

when using tools and sharp instruments that may cause injuries.

 - One person should never try to move the analyzer alone. A move properly 

requires at least two people, both from the point of view of the people doing 

the work and for the safety of the instrument. Move the instrument by hol-

ding on to the metal frame underneath the instrument.

 - Plug the computer and the instrument power cables into properly grounded 

electrical outlets* to help prevent electrical shock.

 - All instruments should be connected directly to a suitable electrical outlet. 

Extension cords may be used only with the advice of an electrician capable 

of specifying the hardware required to avoid an overload of the connections.

 - Install a surge supressor, line conditioner or uninterruptible power supply. 

This will help to shield your computer from sudden, transient increases and 

decreases in electrical power.

 - After installation or moving of the instrument, it needs to be checked and 

readjusted by a trained technician. The performance of the instrument can 

deteriorate if it is not well adjusted.
*10 Ohms resistance between the outlet and the ground can be regarded as a 
guideline, but need to be confirmed by a capable local electrician.

1.10 Electrical
The initial and most immediate dangers in instrument operations are those 

caused by contact with electrical system. This may be the result of instrument 

failures, incorrect procedures or by the incautious behavior of the operator. 

Risks of this nature may involve extreme danger to laboratory personnel and in 

addition may cause severe damage to private or public objects and equipment.

Proper outlet connections are absolutely  
mandatory.

FIGURE 2
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Inproper use of extension cords increases 
the risk of electrical overload. 

Install a surge suppressor to avoid any 
loss of data. 

Laboratory personnel

 - It is mandatory to connect the power cable of both computer and instru-

ment to electrical outlets that are properly grounded to reduce, in so far as it 

is possible, the risk of electrocution.

 - When liquid is released inside the system by improper operation, it is very 

dangerous to continue using the instrument. If this occurs, unplug the power 

cable to avoid electrical shock and contact technical assistance. In this case, 

and under no other circumstances, should the operator attempt to open the 

analyzer. By removing the cabinet, laboratory personnel risk contact with 

dangerous high voltage parts.

 - Never insert objects in the openings of the cabinet of your computer or in-

strument. Such action is extremely dangerous and can cause shorting out of 

interior components including the possibilty of fire or even fatal electrical 

shock.

Objects and equipment

 - Both computer and instrument should be connected directly to a suitable 

electrical outlet of the power supply to be used. If extensions cords are re-

quired they may be used only upon the advice of an electrician capable of 

specifing the hardware required to avoid an overload of the connections.

 - Install a surge surpressor, line conditioner or uninterruptible power supply. 

This will help to shield your computer from sudden, transient increases and 

decreases in electrical power.

 - Be sure that power connections of the analyzer are not connected to the 

same circuit of all important equipment or facilities (such a surgical equip-

FIGURE 3

Extension cords

FIGURE 4

UPS
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ment, respirators or critical refrigeration) to ensure the continuous operati-

on in case of a failure of the analyzer.

 - Before cleaning the instrument with liquid products, remember to discon-

nect the power cables from the electrical outlet.

 - Nothing should rest or be placed on the power cables. They should be arran-

ged in such a way as to avoid laboratory paths of circulation where they can 

be walked on or fallen over.

 - Fuses according to the electrical specifications provided should always be 

used during maintenance procedures. Never short-circuit fuse-holders or 

substitute a material with the fuse replacements provided.

1.11 Biohazard
Risks of this nature involve the use in any form of any of the liquids inherent in 

the clinical testing process, whether they be samples, reagents, calibrators or 

controls (e.g. calibrators and controls may be prepared from human serum and 

therefore should be considered as potentially hazardous as the samples to be 

tested) or liquid waste. When dealing with these liquids in any capacity, follow 

the instructions of manufacturer, distributor, supplying agency or other for ex-

act procedures regarding handling, manipulating of any kind, mixing or disposal.

Precautions following liquid contact

 - To ensure complete safety, contact with any liquid during laboratory work 

should be considered suspect and potentially dangerous for personal health 

and any areas exposed should be flushed immediatly with water and be dis-

infected.

 - Regardless of type, all samples should be immediatly considered infectious, 

and upon contact users should quickly wash the exposed areas with soap 

and water, and quickly receive treatment according to laboratory standards. 

A doctor or an appropiate medical facility should be contacted as soon as 

possible.

Laboratory work habits

 - Never touch samples mixtures and waste liquids with bare hands. Diposable 

plastic gloves should be worn at all times during laboratory work.

 - In addition to that, to avoid a higher risk of infection owing to cuts, abrasions 

and other skins lesions, protect properly any wound with suitable care.

 - Never pipette by mouth when transferring liquids. Use only appropriate dis-

posable pipettes or pipette tips to avoid contamination.

Local laws may specify waste 

management procedures and 

the manner in which waste is to 

be diposed.
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 - Wear safety glasses, surgical mask and lab coat (or other protective clothing) 

at all times during testing or other potentially hazardous tasks.

 - Use different containers to prepare and store all liquids and label each one 

to avoid unwanted mixing.

 - Never mix different liquids together if not required by specific procedure. 

For example a mix of acid and alkaline detergents may produce hazardous 

toxic gas.

 - Never wash or reuse disposable material (e.g. tubes, cups, pipettes). Any po-

tentially infected object must be disposed following the local law procedures 

and never used again for any purpose.

Wear safety gloves and use disposable pi-
pettes. 

Use safety glasses, and a protective mask
for critical works and wear a laboratory 
coat at all times. 

FIGURE 5

FIGURE 6
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1.12 Health
To replace the halogen lamp, switch-off the power and wait at least 5 minutes 

for the lamp to cool. If you touch the lamp before it is cool you may be badly 

burned.

Do not touch the moving parts of the system while the analyzer is operating (e.g. 

sample arm and reaction rotor). Do not insert fingers or your hand in an opening.

Direct light from the halogen lamp or the beam of the barcode reader may result 

in damage to the eyes. While the system is turned on avoid looking directly into 

the lamp or the beam.

Any contact with cleaning solution can be extremly dangerous. In case of acci-

dental contact with either skin or eyes or other mucous membranes, rinse with 

large amounts of water and seek medical attention.

Some reagents are strong acids or alkalis. Exercise great care so that reagents 

do not come into contact with any part of the body or clothing. Rinse areas that 

come in contact with reagents immediately with clear water. If a reagent comes 

into contact with your eyes, rinse with clear water for at least 15 minutes and 

immediatly consult a doctor.

1.13 Additional labels
The labels used on Human products are among those specified by the internati-

onal Organisation for Standardization (ISO).

They are placed at critical points on each instrument as a warning of the risks 

involved.

While operating any of our instruments take note of these and observe the pre-

cautions described.

WARNING - Electrical risk: This label is placed on the right side 
of each analyzer adjacent to the power switch to alert the ope-
rator of the presence of high electrical voltage.

WARNING - Lamp: This label may be placed on the panel cove-
ring the lamp housing to alert the user of the high temperatures 
possible with the halogen lamp. 
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WARNING - Infectious area: This label is placed conspicuously on 
the upper front of the analyzer cover to alert user of the risk of 
contamination when using any biological materials (serum, plas-
ma, urine, controls, calibrators).
WARNING - Waste tank: This label is placed on the external wa-
ste tank to alert the user of the risk of contamination from the 
liquid contained.
WARNING - Waste connections: This label is placed on the left 
side of the analyzer near the waste connections to alert the user 
of the risk of contamination from liquids within.

WARNING - Corrosive: This label is placed on cleaning solutions 
that have ingredients in sufficient concentrations to be classified 
as corrosive.
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2 SYSTEM DESCRIPTION

2.1 About this manual
This manual has been created with the utmost care. However it may still con-

tains errors. In case of doubts always contact your local distributor. Regularly ask 

your distributor for updates of this manual, pre-installed Human methods and 

user software.

Besides reading this manual, all users have to attend specific training course 

held by authorised Human representatives before beginning to work with this 

instrument. Participation in this course needs to be documented.

2.1.1 CHAPTERS OF THIS USER MANUAL

Safety Instructions

What users should be aware of as they familiarize themselves with the operati-

on of this analyzer.

The main emphasis is placed on the all-important subject of „Safety“ which 

should be studied very carefully and note well that the subject should not be 

dismissed lightly because the life of you and your colleagues may depend on it! 

Users will also find that the remaining topics featured are presented in a fresh 

and easy-to-follow way.

System Description

Highlights of the charecteristics and functions of the instruments. 

Have a look at your new analyzer as soon as it is unpacked and then at the iden-

tification graphic found on section 2.3.3. Continue page-by-page with a fami-

liarization process of your own covering these basic funtions (what happens 

outside).

Now for those who wish to go still further (what happens inside), there is a „List 

of parts“ illustrating and describing the elements needed for the mechanics of 

each operational function. Note also the „schematic diagram of the hydraulic 

system“ to complete the picture of just how this analyzer works.

Routine Utilisation

Complete descriptions of the working parameters required for a routine testing 

session.

This chapter faetures a working outline of core functions for the operation of 

the HumaStar 100 and 200. With only two clicks the user is into the heart of the 

Ask your distributor at least 

once per year for updates of 

manuals, methods and software.
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testing process. Beginning with „Switch-on, Log-in, Start-up“ the user is led step 

by step through meaningful work routines. The precision of the „Main page“ 

concept is clearly illustrated as our „Software HI“ plots an infinity of testing pro-

cedures through a logical, structured path to ideal laboratory operations.

The user will soon find that access to all functions is immediate at any time du-

ring the laboratory work routine.

Advanced Operation

This chapter explains advanced features of the instrument used by the admini-

strator of the laboratory.

The functions include:

 - Modifying and creating new clinical chemistry methods (if the instrument is 

configured to allow modification)

 - Changing settings and appearance of the „Software HI“

 - Switching between languages

 - Setting up normal ranges, panels, report header information etc.

Maintenance

A scheduled programme of maintenance procedures is mandatory to ensure ef-

ficient testing operations.

HumaStar 100 and 200 have one of the most user-friendly programme for 

maintenance of any analyzer on the market today. Easy-to-follow procedures 

are outlined in detail for „Routine and special maintenance“ with step-by-step 

graphics and a description of the actions to take for each step.

Our „Software HI“ greatly reduces the tiresome and complicated tasks normally 

associated with maintenance. Thus laboratory operators are able to persue their 

work program quickly and with greater efficiency.

2.2 Installation

2.2.1 UPON ARRIVAL

Shipping and delivery

Your new analyzer and its accompanying accessories have been shipped in two 

seperate containers designed to provide adequate protection during transport 

under normal conditions.

Advanced options require a 

log-in as Administrator and a 

special password. Ask your distri-

butor.
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Packaging:

 - The analyzer is wrapped in stretch-plastic and securely fixed within a strong 

wooden container mounted on a lift-pallet.

 - The required accessories are placed in a well-packed, heavy cardboard  

carton.

Responsibilities:

 - The shipment of the analyzer generally is the responsibilty of the distributor 

and delivery is often made in person by an agent of the distributor.

 - If the shipment arrives by private or commercial carrier, immediately inspect 

the condition and if there is any damage to either container report it imme-

diately to both transporter and distributor. 

 - If the damage is extensive, it may be best to refuse the shipment to avoid 

any doubt in the attribution of responsibilities. 

The damage is shown here 
certainly provides more than 
adequate grounds of refusal 
of the shipment.

          
An example of an ideal 
bench-top work surface which 
would provide adequate 
space for your analyzer.

Prior to setting up

Prepare a location for your analyzer based on maximum laboratory efficiency 

and adequate work space. Keep in mind the patterns of work and staff circulati-

on to ensure a trouble-free lab operation.

FIGURE 7

Maximum stackable height is 

3 containers. Never stack 

more than 3 containers on top of 

each other.

FIGURE 8

FIGURE 9
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Site:

 - The laboratory bench for the analyzer has to be a level surface of solid 

construction. This is to avoid vibration, malfunction and twisting of the co-

ver. Instrument feet have to be at equal distance and stand on a level sur-

face. If this is not the case, the cover is twisted and the lid will not close pro-

perly (see picture). Ask your engineer to adjust the instrument feet to 60mm 

(+/-0.5) (see picture). If the cover is still twisted, adjust individual feet until 

the cover is straight.
  

 - A space of 15 cm (6 in) on both sides and behind the instrument is the mini-

mum requirement to allow adequate ventilation.

 - An additional work area on one or both sides of the instrument will contri-

bute greatly to the work efficiency of laboratory personnel during operation.

 - If sufficient space is available a surface 100 cm deep by 200 cm in working 

width will allow a generous surface for the analyzer and the necessities of 

work (e.g. tubes, reagents, samples, calibrators, controls, pipettes, user ma-

nuals).

Environment:

 - The location of the analyzer should be dust-free, away from drafts , heat 

sources and direct sunlight.

 - Satisfactory operations may be conducted with temperature ranges from 

16°C to 30°C (61°F to 80°F) and with a variation during the testing process 

not to exceed ± 2°C (±3/4°F). Temperatures outside this range may cause 

erroneous operation. 

 - Air conditioning may be required to ensure result quality if temperatures 

exceed these limits.

 - Relative humidity should not fall below 10% or rise above 80% with no con-

densation.

 - Ensure that the electromagnetic standards are met. Refer to European di-

rective on electromagnetic compatibility (see Document 89/336/CEE of 

03/05/89). 
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Storage:

 - If for any reason the instrument has been subjected to prolonged storage 

under unfavorable conditions a revision by specialized technicians may be 

required before proceeding with installation.

2.2.2 UNPACKING

Quantity Description Cat. No. Comment

1
HumaStar 100 or HumaStar 
200 instrument

16890I or 
16895I

Wooden box

1 UPS 1kVA (230 V) 18961

1 Sample tray „60“ 16890/10

60 positions of 12 - 12.5x 
100mm, 1ml cups with adap-
ter. An optional sample tray 
for tubes up to 16 x 100mm 
has to be ordered separately

1 Accessories Kit
16890AI or 
16895AI

Containing the items below...

1 Waste tank 16890/55

1 Tank for System Solution 20l 16890/56

1
Tank for Special Wash solution 
2l

16890/57

1 Tanks tubing group 16890/58

1 User manual 16890/1
1 Reagent bottles tray (30 pos.) 16890/13

1
Reagent bottle 50ml  
(30 pcs.)

16890/35

1 Reagent bottle 20ml (30 pcs.) 16890/34

2
Cap for reagent bottles (30 
pcs.)

16890/36

1
20 ml bottle adapter 
(15 pcs.)

16890/14

1
Reagent adapter for cup or 
tube (1 pc.)

16890/15

1
Reaction cuvettes starter kit 
with pliers (20 pcs.)

16890/40
80 additional reaction cu-
vettes are installed on the 
instrument

1
Sample tubes 12mm, 5ml
(50 pcs.)

16890/30
Cat. No. 16890/30 usually 
contains 1000 pcs.

1
Sample cups 1 ml adapter 
(for sample tray „60“) (10 pcs.)

16890/12
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1 Sample cups 1ml (for sample 
tray „60“, 50 pcs.)

16890/31
Cat. No. 16890/31 usually 
contains 1000 pcs.

1 Power cord 16890/146

1 USB cable 3m 16890/231

1 Halogen lamp 16890/51

1 Fuses kit 16890/50
T2A/250V, 5x20mm
Used for 230 and 110 VAC

1
HUMAN Hi software installer 
CD

16890/20
User interface software 
(Same CD for HumaStar 100 
and HumaStar 200)

1 Human Setting CD
16890/24 or 

16895/24

Containing Human methods, 
language files etc.
(Different CD for HumaStar 
100 and HumaStar 200)

Wash Additive (Cat. No. 18971) and Special Wash Solution (Cat. No. 18974, or 
another NaOH solution, see chapter 5.3.2.2) are necessary for the use of the 
instrument. Cuvette Clean (Cat. No. 18973) is necessary for HUMAN turbidime-
tric tests (see chapter 4.4.3.5). They are not contained in the standard delivery 
and have to be ordered separately. 

2.2.3 INSTALLATION

After selecting an appropriate site for the instrument and for the PC (see 2.2.1-

2.2.2) you can proceed with the necessary connections. 

Connections required are located in two 
points on the sides of each instrument.

Right side 
USB port; Power cord fitting, Re-
frigeration and power switch

Left side
Liquid sensor connections with 
snap-on connectors for systemic 
solution tank, special cleaning 
solution tank and waste tank. 

(See also sec. 2.3.2 and 2.3.3)

Do not forget to order Wash 

Additive (Cat. No. 18971) and 

Special Wash Solution (Cat.No. 

18974). Cuvette Clean (Cat.No. 

18973) is necessary for turbidi-

metry.

FIGURE 10

FIGURE 11
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PC connections:

 - Connect the mouse to a PC port (1)

 - Connect the USB touchscreen (optio-

nal) to a PC port (1)

 - Connect the keyboard to a PC port (1)

 - Connect the monitor to PC (2) 

 - Connect a power cord to the monitor 

(3) and to the power outlet (4)

 - Connect a power cord to the PC (3) 

and to the power outlet (4) 

 - Typically instruments are delivered 

with „Schuko“ connections (4) 

Adaptors may be required for local 

power outlets 

Instrument connections:

 - Connect a USB cord (5) to the PC port 

(1) and to the analyzer port (6)

 - Connect a power cord to the instru-

ment (3) and to the power outlet (4) 

 - Typically instruments are delivered 

with „Schuko“ connections (4) 

Adaptors may be required for local 

power outlets 

FIGURE 12

FIGURE 13

PC, monitor, mouse, keyboard 

and printer are not included 

in the standard delivery. Order se-

perately.

FIGURE 14

FIGURE 15

FIGURE 16

FIGURE 17
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Hydraulic connections:

 - Place the three tanks below the work surface (1)

 - Position connecting tubes as straight as possible to avoid the creation of air 

bubbles 

The presence of bubbles in the system may be caused by liquid leakages. Check 

that the connectors are correctly snapped in place.

Hydraulic tubes have easy-to-use 
snap-on connectors each with a spe-
cial valve to prevent liquid loss when 
disconnecting tubes.
Ensure that the metal tab of each con-
nector is released and ready to be 
snapped in place to ensure a safe  
attachment. 

Insert and rotate the BLACK connector 
to secure the three liquid level sensors 
(2)

 - Connect the three tanks to the cor-

responding hydraulic tube connec-

tions on the analyzer

 - Hydraulic connections are color 

coded as follows...

BLUE: Systemic Solution (3)

GREEN: Special Wash Solution (4)

RED: Waste (5)

2

3

4

5

2.2.4 MOVING

The movement of an instrument after it has been put into operation should be 

handled with extreme care. One person should never try to move an analyzer 

alone. If the instrument needs to be moved over a large distance in or out of the 

laboratory please follow the instructions in the sequence below:

FIGURE 18

FIGURE 19

Liquid connectors
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1. Execute the „Empty entire system“ procedure as described in the „User 

maintenance“ (see sec. 5.3.2.3)

2. Switch-off the analyzer, the computer and the reagent refrigeration, and 

disconnect all lines and tubes connected to the instrument. Be sure to avoid 

contact with potentially infectious liquid waste when disconnecting tubes.

3. Fix the sampling arm in the uppermost position using the foam protection 

tube provided with the shipment.

4. At least two persons are now required for moving the analyzer. Lift the inst-

rument slowly holding the metal base and in such a way that the cover re-

mains in the closed position.

5. When the analyzer has been located in its new position, reconnect all lines 

and tubes according to the installation procedures contained in this book.

2.3 The Analyzer

2.3.1 THE INSTRUMENT

The Instrument has to be used with an online UPS which is usually supplied 
with the instrument (if not agreed otherwise). To operate the instrument you 
will also need a Windows based PC according to specifications (to be ordered 
seperately). The software has been tested on our computers. It should work on 
other computers too. Though we cannot guarantee that it will work on all com-
puters.The user software has been optimized to be used with a touch screen 
monitor, but you can choose to use it with a standard monitor plus mouse and 
keyboard. Mouse and keyboard are anyway recommended for service and ad-
ministration tasks.

Make sure to use a monitor 

with a sufficient resolution 

according to specification!

FIGURE 20

The HumaStar 100
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Laboratories may elect to use existing equipment (PC, monitor, mouse) or 

choose items from another source, compatible with the requirements of the 

software.

2.3.2 POWER/CONNECTIONS

Switch for reagent refrigeration

USB port for external computer

Fuse compartment

Power cord fitting

Main power switch

FIGURE 21

Computer

FIGURE 22

Connections
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As a safety precaution the analyzer is equipped with a cover detection 
switch. When the cover is open or not properly closed, movements of 
the sampling arm are suspended (after finishing the ongoing pipetting 
step). Internal functions (e.g. test readings and cuvette wash) continue as  
programmed. 

2.3.3 PART IDENTIFICATION

Sampling arm and needle

Needle wash station

 Reagent tray

FIGURE 23

Cover detection switch

FIGURE 24

Part identification
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Sample tray

Cuvette rotor

Optical rotor

 Cuvette wash station

Diluter syringe

Peristaltic pumps (Vacuum pumps inside instrument)

(Numbers of pumps differs from HumaStar 100 to HumaStar 200) 

Mechanical functions

The principal mechanical movements are powered by stepper motors which are 

activated when the analyzer is switched on and remain on until power-off or 

stand-by. The liquid movements are controlled by eight/six peristaltic pumps 

and two vacuum pumps powered by direct current motors and activated when 

required.

FIGURE 25

Hydraulic panel
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2.3.4 DESCRIPTION OF FUNCTIONS

2.3.4.1 Sampling arm and needle

 - Rapid action sampling arm

 - High-precision coated sampling needle

 - Liquid level sensor

 - Needle shock sensor

Sampling arm

and needle

Needle wash 

station

A single arm is positioned to serve all sampling functions (reagents, samples, and 
dilutions). 
The needle stroke permitted by the vertical movement of the sampling arm al-
lows the use of sample tubes of up to 100 mm in height.

The arm rotates 360° beginning and ending at the midpoint of the reagent tray. 
During this cycle the needle passes over all reagent bottles, the reaction cells 
and the sample tubes or cups. Test mix preparation begins first with the se-
lection of the reagent (R1) to be used. Then depending on the type of test to 
be performed, a sample (S) or second reagent (R2) is collected in the sequence 
required for that test. Reagent(s) and samples are deposited in a reaction cell in 
reverse order. This action mixes the liquids as they are deposited. The sampling 
needle is washed after each individual pipetting.

FIGURE 26

Sampling arm
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2.3.4.2 Needle wash station

Following each sampling operation the needle is washed internally and exter-

nally to remove reagent and sample residues.

 

External wash flow 

through side tube

Internal wash flow through 

sampling needle

Waste disposal tube

Needle  

wash well

Well cover

2.3.4.3 Reagent tray

 - Removable tray (29 bottle positions for reagents and 1 for diluent)

 - Power independent refrigeration

 - Refrigerated plate  

Recessed reagent compart-

ment with refrigerated plate

Removable reagent tray

FIGURE 27

Diagram showing elements 

of the wash station

FIGURE 28

Reagent tray

FIGURE 29
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Independent refrigeration permits reagents to be cooled on-board when the 
analyzer is switched off. Anyway it is recommended to close reagents and keep 
then in the refrigerator if not needed for a longer period. Multiple assortments 
of reagents can be prepared in advance of testing using additional trays. See 
also chapter 3.3.
The reagent tray consists of a recessed semicircular compartment adjacent to 
the rotating sample arm. The bottom of the compartment is lined with a con-
tinous refrigerated plate. When in position the tray permits bottles to rest di-
rectly on the plate. Refrigeration is provided by three 30W Peltier cells mounted 
directly under and in contact with the plate. A heatsink and fans located below 
cool the lower heated surfaces of the Peltier cells.  

2.3.4.4 Sample tray

60-position sample tray (tubes of 12-12.5 mm or cups of 10mm/0.5-1.5 ml).

Optional: 

Removable tray with 20 small and 20 large diameter positions to accommodate 

20 tubes of 12-16 mm (using adjustable clips) or 20 cups of 3.5 ml „Hitachi“.

The removable tray permits the management of multiple preloaded sample 

trays. Both calibrators and controls are loaded in the same tray and managed 

as normal sample. The sample tray rotates to the appropriate position in either  

direction to collect the next sample required for testing.

The instrument needs to be configured to use either the 60-position or the 
20+20 position sample tray. Only your local service engineer can change 
this configuration. Please contact your local distributor to perform the 
configuration. 

2.3.4.5 Cuvette rotor

Opening to the rotor for 

 cuvette replacement

Sample tray

Rotor safety cover

The removable tray is suitable 

for bottels of either 50ml or 

20ml.

FIGURE 30

Cuvette rotor
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 - 80 reaction cells

 - Plastic rotor

 - Rotor safety cover

 - High quality reaction cells permit the execution of up to 30000 tests per ro-

tor before replacement is required

The cuvette rotor aligns a reaction cell to receive the collected test mix for incu-

bation. Needle access to individual cells is through an opening in the rotor cover. 

The rotor safety cover ensures safe management of dangerous liquids, protects 

the near environment and lessens the chance of contamination. During the on 

going testing process results are read as individual cells align with the optical 

group. Test readings are taken over the entire reaction process. As the testing 

process continues, programmed wash procedures are performed to the eight/

six (HumaStar 200/100) cells just under the wash station.

2.3.4.6 Optical group

 - Halogen lamp assembly

 - Rotating filter disk

 - 8/9 interferential filters of various wavelenghts

 - 2 focusing lenses 

 - Photoelectric detector

 - Signal amplifier 

The execution of 20 readings for each test ensures full monitoring of test results.

Position of 

photoelectric 

detector

Outline of 

optical group 

inside the 

cabinet

Optical path

FIGURE 31

Optical group
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Diagram of the optical group

Lens no.1 Lens no.2

Photoelectric 

detector

Rotating disk showing an

interferential filter
Reaction cellHalogen lamp

2.3.4.7 Cuvette wash station

 - Needle mounting 

 - Detachable safety cover (HumaStar 200 only)

 - 13/9 wash needles (HumaStar 200/100)

Needle mounting (6/4 dispensation 6/4, aspiration and 1 cleaning needle with 
swab) see fig. 33.

Dispensation needles

Cleaning needle 

with swab
Aspiration needles

Detachable 

safety cover

Needle mounting

 within

FIGURE 32

Optical group

FIGURE 33

Cuvette wash station
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The 8-step wash process (one step for each machine cycle) ensures efficient 
and continuous cleansing of reaction cells (to less than 2 µl of the remaining 
wash residues) permiting repeated reuse of the reaction cuvettes and longer 
instrument autonomy.
HumaStar 100 has two sets of dispensation/aspiration needle less than Huma-
Star 200. Washing process is 8-step anyway.
The wash station is fixed above the cuvette rotor. During the dispensation of 
reagent 1 + sample in the designated reaction cell, dispensation needles fill the 
cuvettes that need to be washed. The second step of the wash procedure is exe-
cuted using special cleaning solution. The remaining seven are executed using 
normal systemic solution. During the process the aspiration needles empty the 
cuvettes of waste residues. At each machine cycle the outer plate moves one 
step forward so that after eight wash steps every reaction cell will have been 
completely washed and dried. A swab fixed on the last aspiration needle cleans 
residues remaining inside the tube in preparation for the next use. 

2.3.4.8 Hydraulic assembly

a) Syringe assembly

Diluter and pinch valve.
These elements provide aspiration and dispensation function central to the en-
tire hydraulic system. During operation the sampling needle is immersed in the 
liquid (reagent, sample, diluent) to be collected and the plunger in the diluter 
moves backward to aspirate the specified amount of liquid. The sampling need-
le then moves to its destination (tube, cup, reaction cell) and the plunger moves 
forward to dispense that volume of liquid. Following completion of each liquid 
movement the sampling needle is rinsed internally by water diverted through 
the diluter and externally by water diverted through the needle wash station.

Diagram of the hydraulic panel showing positions of peristaltic pumps and 
highlighting diluter syringe and pinch valve.

Manifold Connections

Systemic Solution, Special 

Wash Solution and waste

Connection for 

level detectors

Diluter syringe Pinch valve

FIGURE 34

Hydraulic assembly
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Diluter Syringe: A self-contained micro-metering pump with long-life plunger.
Pinch Valve: Diverts the flow of water for either the internal or the external 
needle wash.

b) Pump set

Peristaltic and Vaccuum pumps.

The pump set provides the power for all washing functions. Eight self-priming 

peristaltic pumps are located in the hydraulic panel (HumaStar 200). (The peri-

staltic pumps provided with this analyzer have replaceable cassettes with neo-

prene tubes that ensure long life.)

Two vacuum pumps are located inside the analyzer.

HumaStar 100 is equipped with 6 peristaltic pumps only.

The diagram on the following page shows how the elements of the hydraulic 

system link to perform the liquid functions required (i.e. sampling, needle wash, 

cuvette wash, waste disposal and the control of liquid flow). 

c) Liquid flow

Manifold.

This element collects and channels all the ingoing flow of water and cleaning 

solution and the outgoing flow of waste between the analyzer and the exter-

nal liquid tanks. Snap-on connectors and release buttons permit easy and rapid 

attachment and removal. Safety valves are provided to avoid liquid loss during 

the operations.

 

FIGURE 35

Peristaltic pump

FIGURE 36

Vacuum pump

FIGURE 37

Manifold
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d) Schematic diagram of the hydraulic system

The hydraulic system provides aspiration and dispensation functions for liquid 

management and movement. The various functions are controlled sequentially 

by the diluter syringe and pinch valve, eight/six peristaltic pumps, and two va-

cuum pumps. 

FIGURE 38

Schematic of 

hydraulic system



SyStem DeScrIptIon 35

2.3.5 LIST OF PARTS

a) Sampling arm and needle

Needle arm (up, down)*
Liquid level sensor
Needle shock sensor (vertical)
Sampling needle
Arm disk drive (360° cycle)*
*Stepper motor; Optical-limit switch  
Needle wash station

b) Reagent tray 

Reagent tray (removable)
Reagent bottles 
Recessed compartment
Refrigerated plate
Peltier cells 
Heatsink 
Cooling fans

c) Sample tray 

Sample tray (removable)
Sample cups or tubes
Tray disk drive (360° cycle)*
*Stepper motor; Optical-limit switch

d) Cuvette Rotor 

Reaction cells
Plastic rotor
Rotor safety cover (fixed)
Rotor drive (360° cycle)*
Incubation heating strip
  Temperature sensor
  Thermostat

*Stepper motor; Optical-limit switch 

FIGURE 39

FIGURE 40

FIGURE 41

FIGURE 42
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e) Optical Group 

Halogen lamp assembly
Heatsink
Focusing lenses
Fiter disk*
Interferential fiters
Photoelectric detector
Signal amplifier

*Stepper motor; Optical-limit switch 

f) Cuvette wash station 

Needle mounting (up, down)*
13 wash needles:
6/4 dispensation
6/4 aspiration
1 cleansing
Safety cover (detachable) for  
HumaStar 200

*Stepper motor; Optical-limit switch

g) Hydraulic System 

Diluter* and pinch valve 
Manifold
Pump set
8/6 peristaltic
2 vacuum pumps
* A sealed unit containing:

(i) Micro-metering pump

with long-life plunger;

(ii) Stepper motor;

(iii) Optical limit switch

      

           

FIGURE 43

FIGURE 44

FIGURE 45
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2.3.6 USER SOFTWARE (HI SOFTWARE)

The user software runs on a standard external PC (see 2.3.7 Technical specifica-

tions) which is connected to the analyzer using a USB cable. The user software 

for HumaStar 100 and 200 is exactly the same. It automatically detects what 

type of instrument is connected. The integrated control electronics of the analy-

zer can handle the entire operation and the reading independently from the user 

software. After having received the request from the user software, the analyzer 

will operate independetly and report the result back to the user software once it 

is ready. With this unique control concept, the analyzer will continue to work if 

the connection to the PC is lost during operation. The result is being transferred 

to the user software once the PC is reconnected and the user software has been 

restarted. We have called this user software Human Interface (HI).

2.3.6.1 Some examples of our system at work

The initial testing of incoming worklist material starts the instant the first test 

on that worklist is programmed. This permits urgent request to be inserted quic-

kly with the enormous advantage for waiting patients to quicky receive their 

results. Multiple-routine works can be organized in worksheets and handled in 

parallel, thus testing, reagents can be refilled and tests will automatically begin 

again, thus adding still another plus to the efficiency of the system. Dispensa-

tions are totally flexible, because samples, reagents and diluents can be added 

and mixed in any sequence and all instruments have a fixed cycle time.

2.3.7 TECHNICAL SPECIFICATIONS

Item Specification

Physical characteristics
SIZE / WEIGHT 
INSTRUMENT

69x76x52cm (WxDxH), 51kg

POWER SUPPLY

220 - 240 and 110-120 Vac
50 / 60 Hz, single phase with ground 
Independent on-off switch for refrigerated  
reagent plate
Fuse compartment / fuses:
T2A/250V, 5x20mm
Used for 230 and 110 VAC 
Power consumption: 
less than 200 VA (external PC excluded)
Ground resistance: less than 0.1 Ohm 
Leakage current: less than 2.5 mA
The use of an online UPS is mandatory.
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SAMPLING ARM
1 sampling needle, 110 mm needle stroke
Capacitive liquid level detector
Needle shock detector (Z direction)

DILUTER SYRINGE
Long life plunger
Syringe capacity: 368 µl

HYDRAULIC SYSTEM

8 (HumaStar 200) or 6 (HumaStar 100) self-priming 
peristaltic pumps with replaceable neoprene cassette
2 vacuum pumps
Pinch valve
Manifold
Containers*: 
Systemic solution, 20l; 
Cleaning solution, 2l;
 Waste, 20l (biohazard)

* equipped with level switch and safety connections
Water quality:
De-ionized < 10µS and filtered
Systemic solution:
Blue connector (Wash additive, Cat. No. 18971)
Cleaning solution:
Green connector (Special Wash Solution, Cat. No. 
18974) or other NaOH solution
Consumption of water:
8ml / test
for standard washing procedure (no. 1) of cuvettes 
and needle
Start-up, maintenance and shut-down not included

WASH STATION

Needles:
- 6 dispensing + aspiration, 1 aspiration, 
1 cleaning (HumaStar 200)
- 4 dispensing + aspiration, 1 aspiration,
1 cleaning (HumaStar 100)
(8 step washing sequence for each cuvette)

REAGENTS TRAY
Removable rack
30 bottles, 50 ml or 20 ml
or sample tubes/cups with adapter (Cat. No. 16890/15)
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SAMPLES TRAY

Standard delivery:
Removable tray,  60 numbered positions:

- (Primary) tubes of 12 – 12.5 mm, max. 100 mm length, 
5 - 7 ml
 - 10mm cups of 0.5-1.5 ml, cups (require a metal adap-
ter for level detection, Cat. No. 16890/12) 
Optional accessory (Cat. No. 16890/11):
Removable tray, 20 + 20 numbered positions:
20 (primary) tubes of 12 - 16 mm, max. 100 mm length 
/ 20 cups (3.5 ml type, Hitachi compatible)

CUVETTE ROTOR
REACTION CELLS

80 washable BIONEX® cuvettes 
which allow up to approx. 30 000 tests per rotor
Optical path 6 mm
210 - 350 µl reaction volume
100W heating resistance, temperature sensor, safety 
thermostat

OPTICAL GROUP

1 halogen lamp (6 V, 10 W) with extended UV emission
2 focusing lenses, optical glass 
10-position filter disk:
8 positions provided with interference filters of 340, 
405, 505, 546, 578, 600, 650, 700 nm wavelengths,  
1 free position and 1 solid position for dark reading
Direct reading reaction cuvettes, 6mm optical path
Wavelength accuracy:
±2 nm on peak wavelength
Band pass:
 ±5 nm
Half bandwidth:
10 nm

PHOTOAMPLIFIER

Photoelectric detector
Signal amplifier 
Response range:
340 nm to 900 nm
Photometric range and linearity:
0.25 to 2.5 Abs
Precision (within run):
∆Abs ≤ 0.02 Abs
Electronic noise approx. 0.001 Abs

CONTROL

Instrument continues operation independent from ex-
ternal PC (low level control computer implemented in 
instrument electronics)
Easy access to the electronics
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EXTERNAL 
COMPUTER

Minimum requirements:
Intel Pentium IV family
with 2 GHz, 20 Gb HDD, 512 Mb ram, CD/R 
Monitor with 900 dots vertical resolution
Keyboard and mouse
3 USB ports (not including mouse and keyboard) 
Windows® 7 or XP (SP3).*
All updates need to be installed.
.NET framework  4 or higher
Recommended:
Intel Core Duo family
with 2GHz, 160Gb HDD, 1Gb ram, CD/R-W
17” LCD touch screen monitor
Min. 1280 x 1024 resolution
6 USB ports
LAN port for LIS host communication
External printer, A4
See also comment in chapter 2.3.1
* Only English, German, French and Spanish operating 
systems have been tested. All other languages need to 
be tested locally

Operation features

PIPETTING

Volume sample: 2 - 300 µl
Volume reagent: 5 - 350 µl
Mixing by sample needle upon dispensation
No scrub volume for pipetting.

REACTION Reaction volume: 210 - 350 µl

READING
Reading of individual blank for each cuvette and used 
for calculation
Automatic cuvette check and by-pass of dirty cuvettes

SAMPLE DILUTION

In-needle dilution if allowed by method’s sample vo-
lumes
Automatic pre-dilution in a reaction cuvette, up to 
1:100
Automatic sample dilution (dilution ratio calculated 
by the instrument) of abnormal levels, excessive sub-
strate consumption and/or lack of linearity.
Automatic pre-dilution for calibrators (up to 8 Stds.), 
controls and samples to fit any method requirement.
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SAMPLE 
PROGRAMMING

Continuous sample loading and programming.
Physical loading when instrument is paused
Barcode reader:
Positive identification of samples
Label position min. 60 mm above lower end of the 
tube.
Codabar, Code 128, Code 39, 2 of 5 Codes, UPC/EAN, 
ISBT 128.

TEMPERATURE 
CONTROL

Reagent refrigeration:
Approx. 9°C below room temperature
(measured at the bottom of the bottle)
Reaction cells:
38°C ± 0.2°C*
heat transfer by air

* after stabilization of temperature

TYPES OF TESTS

Endpoint, Bichromatic endpoint, Differential endpoint, 
Differential endpoint with sample blank, Fixed Time, 
Kinetic, Bichromatic kinetic, calculated tests
Results can be edited
Reagent blank possible

REAGENTS
Reagent level check prior to start
Multiple reagent bottles per method on board

TEST RUNS Random / STAT (urgent)

MEASUREMENT 
RATES *

HumaStar 100:
100 tests/hour*
for single- and double-shot methods
HumaStar 200:
Up to 200 tests/hour*
for single-shot methods
Approx. 120-130 tests/hour* for a typical panel of 
3 single- and 4 double-shot methods.
* Valid if double-shot methods run with standard in-
cubation time between 1st and 2nd pipetting of 180 
seconds and no special cleaning or “post reaction in-
jection” option and no incompatibility is selected.
Maximum incubation + reading time:
792 seconds

START-UP

The start-up procedure is run daily:
self-test, reader offset of optics, wash and check of all 
cuvettes
Warm-up and Start-up:
20 to 30 min each
Start-up to be repeated after certain number of tests
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CALIBRATION

1 to 8 standards per test method
Linear:

- Factor
- Average (standard’s repetitions)
 single standard with or without blank offset
- Linear Regression 

- single standard with or without blank offset
- (without repetitions)
- two standards (without repetitions)
- multiple standards (with repetitions)

Non linear (3 interpolation types):
Cubic spline, Polylinear and Four parameters 
(logit-log)
Repetitions (of the same concentration) possible for:
Average, Linear regression, Four parameters
Free standard / control positions on all the sample 
plate
Results can be recalculated when changing factor or 
curve
Fixed factor
Monitoring of calibration and controls. Missing  
calibration and control are indicated to the user.

MEASUREMENT 
UNITS

One unit (e.g. mg/dl) used for results and reports. A 
second unit can be used for the calibrators and con-
trols management (e.g. IU/L)

REPORTS PRINTING

By patient, single test, complete sample, work sheet, 
method and QCs, calibration curves, kinetics, conti-
nuous printing (automatic printing of sample report 
when his tests are finished)
Automatic sample reports upon test completion if 
requested

NEEDLE WASHING
Sampling needle washed internally and externally 
Washing intensity parameter included in method 
setting

Connections

POWER Standard VDE removable power cord

EXTERNAL PC USB port

HOST/ LIS

Ethernet LAN (samples, work list, results)
Standard ASTM protocol
Bi-directional polling mode on LAN

Database
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WORKLIST/ SAMPLES

For each worklist:
unlimited number of samples, unlimited number of 
tests, up to 99 sheets of tests per worklist.
Sample-patient ID codes

QUALITY CONTROL

Three-level controls per test, one month monitoring, 
archive for at least one year
Reagent/calibrator/control lot monitoring, Exclusion 
of failing results from graphic and statistics
Levey-Jennings plots, Westgard multi rules (5 rules)

ERROR LOG

Automatically stored at run-time, can be viewed or 
printed
Powerful on-line monitoring
Continuing operation if error occurs for a single test

OPERATION 
ENVIRONMENT 

Temperature:
16 – 30°C
Variation during testing not exceed ±2°C
Relative humidity:
up to 80% non-condensation
Pressure:
2000 m of altitude

SPACE REQUIRED FOR  
ROUTINE USE

Min. 150x90x100cm (WxDxH)
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3 ROUTINE UTILISATION
The analyzer features an innovative software based on the minimal number of 

operational commands needed to accommodate in-depth and comprehensive 

testing with maximum efficiency. The chapter begins with a brief but complete 

overview of the entire work process followed by descriptions of the five “Primary 

tabs” which include a complete step-by-step explanation of the entire hierarchy 

of testing actions and, finally, a discussion of the “Work modules” covering the 

use of special management features. Readers are urged to “Switch-on” and ex-

periment while following these instructions page by page.

3.1 Switch-on / Log-in / Start-up
1. Place a reagent bottle with physiological (0.9%) NaCl-solution in position 

30 of the reagent tray. The solution is used as diluent and necessary to be 

placed on the tray in order to complete the start-up.  

2. To begin opening procedures switch on the analyzer. Instrument warm-up 

will begin (see also sec. 3.2.5). 

Switch for reagent 
refrigeration plate Main power switch

3. Switch on the PC and monitor.

4. Click on the HI icon to access the “Log-in” window. 

Enter the appropriate 
name and password 
and press OK

Touch screen 
keyboard provided

5. Upon entry and confirmation of the appropriate name and password the  

REAGENTS tab will appear (see also sec. 3.3).  

Do not use NaCl-solution as 

diluent for methods that are 

influenced by either sodium or 

chloride.

FIGURE 46

Connections

FIGURE 47

Log-in

Default user Name is „user“ 

and password „user“. Ask 

your distributor for the admini-

strator password.
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Reminder... 

If start-up has not been executed within the last 24 hours, the DAILY START-UP 

message box will appear. If tests are scheduled to be run, press OK to activate 

this procedure. Then, upon completion of warm-up, a prime of the hydraulic sys-

tem, a wash cycle and optical calibration will be executed, and test execution 

can begin.

FIGURE 48

Start-up
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3.2 Main page

3.2.1 PRIMARY TABS

 

The design and the configuration of the command structure are controlled by a 

hierarchy of easily identified icons moving from the primary tabs on the „Main 

page“ to secondary commands for individual tab functions.

With only “two clicks” the user is into the very heart of the testing process giving

immediate access to all working functions at any time during laboratory routine 

work.

1. REAGENTS

 - Assign and adjust bottle positions

 - Manage listings

 - Check liquid levels 

FIGURE 49

Primary tabs

FIGURE 50

Reagents tab
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2. MONITOR

 - Identify and manage problems

 - Provide solutions for problems identified

 - Review method status

3. SAMPLES 

 - Manage samples, calibrators and controls

 - Monitor sample tray

 - Sample inspection

 - Request and print reports

FIGURE 51

Monitor tab
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4. WORKLIST

 - Create and manage test lists organized in sheets by groups 

 - Run, zoom, rerun tests 

FIGURE 52

Samples tab

FIGURE 53

Worklist tab
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5. METHODS

 - Set and monitor calibrations

 - Assign quality controls (QC)

 - Access QC results
 

3.2.2 SECONDARY COMMANDS

The secondary commands access individual functions and lead to an outline of 
work required for individual tabs. 

1. REAGENTS tab (REA) 

 - Save assigned positions and file bottle 

panel for reuse

 - Retrieve and load a bottle panel from 

saved file

 - Clear displayed bottle positions

FIGURE 54

Methods tab

FIGURE 55

Primary  tab
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 - Employed to check reagent liquid levels 

when the analyzer is STOPPED (see 3.3.4 

for complete information).

3. SAMPLES tab (SAM) 

 - Save and file a sample list for reuse (without related tests)

 - Retrieve and load a sample list from saved file (without related tests)

 - Clear displayed sample list (with related tests)

 - Execute a complete scan of “sample 

barcodes” (if internal barcode scanner 

installed and enabled)

 - Display work form showing tray positions 

for samples, calibrators and controls

 - Display work form for sample report

 - Display work form for sample inspection

 - Add / Remove a sample

 - Apply modified data to selected sample

4. Worklist tab (WOL) 

 - Save and file all worksheets for reuse 

(with related samples)

 - Retrieve and load worksheets from sa-

ved file (with related samples)

 - Clear all worksheets (without related 

samples)
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 - Create a new worksheet

 - Remove worksheet selected

 - Run all tests of the worksheet selected

 - Print a report of the worksheet selected

Before continuing users are urged to experiment with the main page command 

structure. Using the graphics on these two pages as a guide, access each of the 

numbered tabs above several times and run through the secondary commands 

at random. A bit of practice early on will ensure a more complete understanding 

of how to operate this instrument and illustrate just how user friendly it is.

5. METHODS tab (MET) 

 - Access method fields work form to 

check the working parameters of the 

analysis that can be performed

 - Access quality control work module 

to assign controls to each method, 

and check QC results

A touch-screen “Keyboard” is displayed-

where required
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3.2.3 WORK FORMS

 Sample inspection (3.5.2) 

 

Test inspection (3.6.3)

FIGURE 56

Sample inspection

FIGURE 57

Test inspection
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Sample report (3.5.3) 

Sample tray (3.5.4) 

FIGURE 58

Sample report

FIGURE 59

Sample tray
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Method fields (3.7.2)

Work forms are provided for specific functions where access to more detailed 

information is required to complete operational tasks (e.g. sample lists and sta-

tus, test lists and results). 

3.2.4 WORK MODULES

Work modules are provided for the special management features that are inde-

pendent and more complex in nature (i.e. test count; patient information, test 

sorting, review and storage; new lots and links with methods; quality control 

assignment and results).

FIGURE 60

Method fields

FIGURE 61

Work Modules
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FIGURE 62

Test Count

FIGURE 63

Patient management
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FIGURE 64

LOT management

FIGURE 65

Quality Control
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3.2.5 PRINCIPAL CONTROLS OF THE ANALYZER

The state of the analyzer can be monitored or controlled using the icons in the 

upper right corner of the main page (3.2.6). Icons for additional services and 

information can be found at the bottom of the main page (3.2.7). 

3.2.6 STATE OF THE ANALYZER

WARM-UP 
Approximately 20 to 30 minutes of warm-up time are required before testing 
is possible (warm-up status bar shown in lower left panel). When warm-up has 
finished the analyzer automatically reaches the STOPPED state. 

STOPPED
Analyzer is completely stopped. There are no mechanical movements. Testing 
temperature is maintained.

START-UP
Upon start-up the analyzer begins by executing a prime of the hydraulic sys-
tem, a wash cycle and the optical calibration of the reaction cells (see chapter 
5.3.1.1).

CHECKING LEVELS
Indicates that reagent liquid levels are being monitored after a request while 
in STOPPED state.

RUNNING
The analyzer is running. The reagent-sampling arm is in motion. Tests, pro-
blems and liquid levels are constantly being monitored.

COVER OPEN
If the cover is opened during the running state, the analyzer will suspend the 
sampling of new tests. Dispensations will be skipped until the cover is closed 
and all tests requiring a second dispensation will be aborted. (Tests requiring 
no more dispensations will continue.)

FIGURE 66

Stop, run
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PAUSE REQUESTED / PAUSED
A pause may be requested at any time and reached (PAUSED) when the current 
sampling runs have been completed. The instrument cover can then be opened 
to permit the user to perform on-board functions. (Reagents and samples on 
board can be removed or added during which time the reading process conti-
nues.)

PROBLEM
Indicates that the analyzer has stopped and testing can not continue without 
user (or technical) intervention.

SHUT-DOWN
The analyzer begins closing procedures by executing the necessary wash cycles. 
When these are completed the instrument can be switched off (3.9.2).

3.2.7 CONTROLS AND SERVICES

Service MAINTENANCE

ADDITIONAL TOOLS

Information

Power-on/Power-off Start-up/Shut-down/Exit software

Warm-up status bar of cuvettes

Verification of connections 

(PC with analyzer)

Connecting

PC is trying to connect

Not connected

Problem(s) detected

Some reasons ...

(i) Analyzer not turned on

(ii) Analyzer not connected to PC

(iii) Connecting cable damaged

(iv) PC communication port in use

Connected

PC is synchronizing with instrument

Work modules

TABLE 1

Control and Status

Troubleshooting: If the „Con-

necting“ or „Not connected“ 

symbol are shown, click on this 

symbol and the PC will try to re-

connect. If you get the error „The 

port is closed“ restart the soft-

ware.
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Daily maintenance
Three procedures should be executed each day.

1. Start-up. Recommended daily to ensure that calibration of the optical group 

is renewed. 

2. Shut-down. Required to initiate the cleaning of the reaction cells before 

switching off the analyzer (but only if tests have been executed).

3. Place/remove reagents and diluent on the tray and store them in the refrige-

rator during the night.

Weekly maintenance
Three procedures are recommended once each week.

1. Empty waste tank.

2. Fill common resource tanks (water / cleaning solution).

3. Prime hydraulic system (this is to ensure the removal of any air trapped in 

the tubing).

Monthly maintenance
Three procedures should be executed monthly to avoid a shift of test results or 
the deterioration of critical parts. Listed are: 

1. Sampling needle rinse.

2. Special cuvette wash.

3. Testing pumps.

Special maintenance
An occasional procedure should be executed to monitor the remaining life of 
certain parts. Listed are:

1. Reaction cuvettes 

2. Pumps

3. Halogen lamp

4. Filters

5. Sampling needle

Additional tools
Procedures possible to help save time during testing. This includes the use of the 
manual dilution tool (for preparing a sample dilution to be added to the test 
mix as a supplement to normally scheduled dilutions).

3.2.8 MESSAGE BOXES

If the PC and the analyzer are “Not connected” for any reason (see 3.2.7) the 

“Communication error” box shown below will be displayed. Check the communi-

cation cable and press “Retry”.

It is advised that instrument 

performance tests be run du-

ring the course of each month  

to monitor possible problem de-

velopment.
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If the problem persists the error may also be caused by the erroneous configu-

ration of the serial communication port. In this case select the appropriate port 

from the “ list  ” provided and press “Retry”.

1

3

2  

4

5

FIGURE 67

Communication error

FIGURE 68

Message boxes

 1 Error / Problem

 2 Confirmation required

 3 Warning (possible lose of 

data)

 4 Sample information

 5 Patient information
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3.2.9 RAPID ACCESS

To “Rapid access” relevant current data and information, and working functions 

available in the system click on any color coded button under “solution” or “sta-

tus”.

The diagram above shows one example of how “Rapid access” can simplify re-
quired operational tasks. 
When either “Missing” or “Expired” is selected (”Calibration” column in “Me-
thod status”) the message box “ADD CALIBRATION TESTS” is displayed and fol-
lowing an “OK-click” the entire list of tests required for calibration is automati-
cally added to the “Worksheet panel”.

FIGURE 69

Rapid Access to worklist tab
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The color coded buttons below show typical examples of additional “Rapid ac-
cess” functions. (See also 3.4.1, 3.5 and 3.6).

Solutions to problems:

Additional information: Error detection: Resources missing:
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3.3 REAGENTS tab

 

3.3.1 USING PRE-INSTALLED HUMAN METHODS

Pre-installed methods have been tested for a maximum of 5 days of onboard 

stability and calibration stability. 

The reagent bottles should remain on the instrument for a maximum of appro-

ximately 8 hours per day.

During the night the reagents should be closed and stored in a refrigerator at 

2-8°C.

Some pre-installed methods have shorter onboard stabilty or calibration  

stabilty. You absolutely have to observe these limits.

The quality of the results can be improved if you store the reagents in a refrige-

rator whenever it is convenient to do so.

Methods that have been pre-installed by Human are not allowed to be changed!

Carefully read the application sheet (pdf file) provided with each method and 

the leaflet which is provided with the reagent. 

Normal ranges (e.g. male, female, child) need to be entered by the local labora-

tory, because they may differ from one region to another and from one patient 

population to another. 

FIGURE 70

Reagents tab
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3.3.2 COMMANDS AVAILABLE

Save assigned positions and file bottle panel for reuse

Retrieve and load a bottle panel from saved file

Clear displayed bottle panel

Check liquid levels of panel displayed

Assign reagent code(s) to bottle positions manually

Assign reagent code(s) to bottle positions automatically

3.3.3 MANUAL ASSIGNMENT OF REAGENT BOTTLE POSITIONS

1. To manually assign reagents to bottle positions, click on the method, then 

the reagent listed and touch-select an empty bottle to transfer the designa-

ted reagent code to that position. 

2. When a method requires a second reagent, click again and transfer it to an 

empty position. 

3.3.4 AUTO ASSIGNMENT OF REAGENT BOTTLE POSITIONS

3. Select “Auto” to assign “Missing” re-

agents to empty bottle positions and 

to remove those “Not needed” auto-

matically .

 You can assign bottle posi-

tions by either „Manual“ or 

„Auto“ means.

 If a reagent code has already 

been assigned, that position 

in the bottle panel will blink  

yellow.
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Initially all Work sheets in the “Sheet 

list” are checked and reagent require-

ments will be inventoried. If the inven-

tory of a sheet is not required click to 

remove that checkmark. Reagents that 

are “Missing” and those “Not needed” 

are shown. 

Touch-select “Place” to transfer all mis-

sing reagents to empty bottle positions 

and “Remove” to delete those not nee-

ded.

Sheet list 

All worksheets currently listed in the 

“Worklist tab” (see 3.6)

An inventory is made of all sheets che-

cked to monitor the status of reagent 

resources on-board and to compare 

them with current worklist require-

ments. 

Reagent list

Reagents are identified as “Missing” or 

“Not needed” of those inventoried.

4. When all positions have been  

assigned, load the bottles of  

liquid reagents needed to  

positions indicated on the  

reagent tray. 

FIGURE 71

Auto assignment of reagents

It is possible to load multiple 

bottles of the same reagent.

Bottles which contain small 

amounts of liquid reagent remai-

ning from previous tests can be 

used when loading the reagent 

tray. All bottles will be used be-

ginning with the least full, then 

the next and finally the full 

bottles. Several methods may 

employ the same bottle of rea-

gent.

Clearly label all bottles and 

lids with the reagent con-

tained and opening date. Make 

sure to place the bottles in the 

correct position.
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3.3.5 REAGENTS ON BOARD — BOTTLE POSITIONS / LIQUID LEVELS

When various size bottles (i.e. large, small) or cups are assigned to positions on 

the “Methods and reagents” panel, they are displayed in the “Bottle positions” 

panel.

The illustration below shows an enlarged version of how the actual liquid levels 

of reagents on-board appear in the “Bottle positions” panel. “Bottle positions” in 

the current display can be used as a guide when actually loading bottles or cups 

on the reagent tray. 

FIGURE 72

The exact positions on the 

tray and the use of the correct 

bottle sizes are mandatory to en-

sure the accurate measurement 

of the volume of reagent liquid 

levels on-board.

FIGURE 73
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Liquid levels shown on the “Bottle positions” panel are constantly updated to 

permit real-time evaluation of reagents available on-board.

Bottle sizes are normally assigned by the administrator. However, this can also 

be done by the operator during routine work by adjustments to“Pipetting” (see 

3.7.2) in method fields.

Normal reagent liquid volumes are:

50 and 24 ml for large and small bottles; 1-3 ml for cups; 5 ml for tubes.

5. “Monitoring / Checking liquid levels” of reagents currently on-board.

While the analyzer is “RUNNING” 
reagent liquid levels of tests 
being executed are constantly 
monitored. 
The user can touch-select any 
“Bottle position” in the panel at 
any time to request a liquid level 
check of that bottle.

When the analyzer is “STOPPED” 

choose any reagent bottle in the 

“Bottle positions” panel that you 

would like to verify, then touch-

select “Check levels” to measure 

that liquid level.

If no bottle selection is made, and “Check le-
vels” is requested, the liquid levels of all re-
agents currently on-board will be measured.

During the course of these procedures the liquid level of the diluent bottle is 
also measured.
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3.4 MONITOR tab

3.4.1 OVERVIEW

Constant monitoring of the status of all critical items that may interrupt the 

normal testing process. Once an anomaly is identified, a solution may be provi-

ded by using the “Rapid access” function (see also 3.2.6).

Problems and solutions

Identifies problems concerning the instrument and indicates possible solutions 

for the user. 

Method status

Provides information for each method programmed; Indicates scheduled and 

available tests, and the status of reagent blank, calibration, calibrators and qua-

lity control.

When the instrument detects 

a bottle or cup of reagent that 

has been newly replaced on the 

reagent tray (one found previous-

ly insufficient), all of the tests 

that were stopped for the lack of 

that specific reagent will be auto-

matically rescheduled.

FIGURE 74

Monitor tab
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Blank / Calibration

Has not been executed

No longer valid *

Has been executed and is still valid

Unusable (Reagent BLANK / Calibration)

*Possible drift in chemical characteristics of reagent

Calibrators / Quality control **

Specified and present

Specified but no longer valid

Specified but not present

Not specified in method

** Users may elect to apply quality controls at any time to monitor the accuracy of ongoing 

analyses

3.4.2 PROBLEMS AND SOLUTIONS
 

3.4.3 METHOD STATUS
 

See 3.2.6 for a diagram of

a „Rapid access“ function

FIGURE 75

FIGURE 76
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  Click for “Rapid access” to related sections

3.5 Samples Tab

Save and file a sample list for reuse (without related 
tests) 

Retrieve and load a sample list from saved file (without 
related tests)

Clear displayed sample list (with related tests)

  
Add / Remove a sample

Apply modified data to selected sample in list

Display work form for sample report

FIGURE 77

Samples tab
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Display work form for sample inspection

Display work form showing tray positions for samples, 
calibrators and controls

Execute a complete scan of “sample barcodes”
(if barcode scanner installed and enabled)

Linked patient

Establish links between patients and samples for analyzer archives. See 3.2.8 for 

a description of how this feature works.

Sample status (”Rapid access”)

Routine

One or more tests of that sample are waiting for confirmation

All tests of that sample have been scheduled

One or more tests of that sample are being executed

All tests of that sample have been completed and are correct

Sample errors

Sample remaining is insufficient for testing 

One or more tests of the sample have been aborted
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3.5.1 ADDING A NEW SAMPLE

1. Identify a category (Sample, Calibrator, Control) and enter data required (see 

adjacent list)  .

In most cases only the 

sample information pa-

nel will be required.

Touch-select either 

calibrator or control 

when required.

Select a patient from the “list  ”to link it with 

the sample currently being added, thus permit-

ting the recording of related tests in the patient 

archive (3.8.2)

Sample Identification (ID)

 If an ID has been provided with the sample, click on the ID 

 field and enter it using the touch-screen “Keyboard”. 

 If no ID is provided, press “Auto” and the next available ID 

 number will be entered.

FIGURE 78

If you start to type in the „Pa-

tient“ field, this will search 

for a corresponding name in the 

database.
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 Calibrator / Control identification (ID)

 Access the “list ” and select from those provided.

 Position *

 Press “Auto” for next available position.

 (Enter specific positions using the touch-screen “Key 

 board”.)

 Urgent *

 To identify samples or controls of an urgent nature.

 (Calibrators are always urgent and are auto-tagged as 

 such.)

 Tube / Cup *

 Identify sample container to be used.

 Reference **

 Enter a reference name for identification convenience.

 Department / Type **

 Access the “list  ” and select from those provided.

 Nature **

 Select serum or urine.

 
* sample, calibrator, control

** sample only

2. To add a new sample, (after data fields are complete), press 

the “Plus” icon to transfer that information.

3.5.2 SAMPLE LIST MANAGEMENT

3. Continue until all sample data required for the current work schedule has 

been entered and transferred to the sample list.

4. To delete an entire line from the sample list, select that line 

and press the “Remove” icon.

5. To change an incorrect entry in the sample list, select that 

line, make the necessary adjustment and press “Apply” to 

add it.

Make sure not to place samp-

les in a wrong position. Clear-

ly label all samples.

Make sure that the reagent 

used is validated with the na-

ture of the sample selected.

There are no reserved posi-

tions. Urgencies, Samples, Ca-

librators and Controls are positi-

oned together in normal tube 

configuration and in any sequen-

ce assigned by the operator in the 

course of programming work.

 When no designation is indi-

cated in the “Type” column 

the sample type has not been  

specified.
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Initially all categories are checked (samples, 

calibrators, controls). If not required click to 

remove that checkmark.

To delete a line (Item 4), 

change an entry (Item 5), 

inspect a sample (Item 6)  

or print test results (Item 7)

... first select the line in 

question and then per-

form the operation

 Click for “Rapid access” to related sections 

3.5.3 SAMPLE INSPECTION

An overview of sample information featuring a graphic display showing the re-

maining sample volume for easy monitoring of the current level. 

6. To access accurate information of a sample, select that line 

in the sample list and press the “Inspect” icon to display the 

“SAMPLE INSPECTION” work form.

Level too low 

(insufficient 

for testing)

FIGURE 79

FIGURE 80

Sample inspection
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A line item selected in the “SAMPLE tab” (3.5) will be entered here un-
der “Information”; Other relative data will be displayed throughout the 
current work form

Subsequent selections of other samples can be accessed here without 
returning to the “SAMPLE tab”

Next sample; Previous sample

Tests listed showing OK information on method code, dilution, OD, re-
sult, status, date

Additional useful information

Graphic display showing sample volume remaining

Access “SAMPLE REPORT”

Exit “SAMPLE INSPECTION” work form

3.5.4 SAMPLE REPORT

With this form it is possible to select the results to be shown and to insert addi-

tional comments in the printout.

7. If a printout of test results is required, select that line in the sam-

ple list and press the “Print” icon to display the “SAMPLE REPORT” 

work form.
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A line item selected in the “SAMPLE tab” (3.5) will be entered here un-
der “Information”; Other relative data will be displayed throughout the 
current work form 

Subsequent selections of other samples can be accessed here without 
returning to the “SAMPLE tab”

Next sample; Previous sample

Tests listed that have been completed showing information on method 
code, dilution, result, status, date

Additional useful information

Space reserved for comments and observations; Prearranged com-
ments can be selected and added to the “Comments” box by pressing 
“Add”

Print sample report

FIGURE 81

Sample report
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Preview the report

Check to automatically print report when all tests for that sample have 
been completed

Date and time

Name of analyst

Exit “SAMPLE REPORT” work form

3.5.5 SAMPLE TRAY

This effective management tool makes it is possible to remove or place samples, 

and monitor type, location and status of tests displayed.

8. This work form shows the positions assigned to urgencies, 

samples, calibrators and controls, with the color coded sta-

tus of each. It can be displayed by pressing “Sample tray”.

FIGURE 82

Sample tray
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Select any tray position to display color coded information 
panels.

Commands to remove a sample or display the “SAMPLE 
INSPECTION” work form

List of samples with no assigned tray position; Activate 
any item and select a tray position to place that item

 
Auto placement of samples listed to any empty tray position

 
Remove all samples from the tray

Color coded key permits identification of the position of 
samples/urgencies/calibrators/controls, and the status* of 
each in the testing process

see description of „sample status“, chapter 3.5.

Code examples
SAMPLE
(orange ring)
          +
COMPLETED
(green center)
         =
SAMPLE COMPLETED
(orange and green)

Exit
“SAMPLE TRAY” work form
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3.6 Worklist tab

Save and file all worksheets for reuse (with related 
samples) 

Retrieve and load worksheets from saved file (with 
related samples)

Clear all worksheets (without related samples)

Create a new worksheet

Remove worksheet selected 

Run all tests of the worksheet selected

Print a report of the worksheet selected

Results are not saved automatically. If you want to keep results in memory, you 

have to save the worksheet. Results that are linked to a patient are automaticaly 

saved in the patient database (see 3.5.1). 

FIGURE 83

Worklist tab

If you „clear“ or „remove“ a 

worksheet, results will be 

lost!

Unlimited worksheets can be 

managed simultaneously.
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Test status (”Rapid access”)

Routine
Test programmed / Waiting for confirmation
Test confirmed / Waiting for execution
Test in process
Test result usable
Test result unusable
Test result edited by user

Instrument errors 
Predilution failed
Mechanical problem
Cover opened during run
Reading failed

Not assigned on reagent panel

Not assigned on reagent panel
Reagent usability range exceeded

Reagent assigned insufficient

Reagent assigned insufficient

Sample provided insufficient

Diluent provided insufficient 

3.6.1 WORKSHEET MANAGEMENT
For your convenience you can order all requested tests in different works-
heets. You can choose the execution order of worksheets and single tests freely  
(„random access“).

1. To create a new sheet of tests select “Plus” and 
activate the “NEW SHEET” window.

Type in a name or other 

designation suitable to 

identify the new sheets 

and and then press “OK”. 

FIGURE 84

New Sheet
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2. To remove a sheet of tests activate that sheet and 
select “Minus”.

3. To run a sheet of tests activate that sheet and select 
“Execute”.

4. To print a sheet of tests activate that sheet and se-
lect “Print”.

Tests will be executed top to bottom if you select the „Execute“ button descri-

bed above. You can first change the execution order by clicking on „Method“ or 

„Sample ID“ for example. If you want to execute only selected tests, see section 

3.6.2.

Sheet Status 

Not scheduled

Scheduled

Executing

Completed

Aborted

For testing convenience the „WORKLIST“ can be broken down to create individual „Work-

sheets“ of tests for specific user purposes (e.g. all glucose tests; all samples of a specific de-

partment; all tests of the same sample; all tests by the same analyst).

When a sheet is removed the tests of that sheet will be lost.

Click any “Sample ID” to display the “Message boxes” showing relevant 
sample and patient information (see Items 4 and 5, 3.2.7, figure 68)

Click for “Rapid access”* to related sections

FIGURE 85
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3.6.2 TEST MANAGEMENT

This section explains how to program and execute a new test. You need to place 

samples in the „Samples“ tab first to be able to program tests.

1. Choose a category (Test, Calibration, QC) to add that item to a selected sheet. 

 

Method groups. Select a method code 

to add that item to the selected page of 

tests.

Blue: test not programmed 

Green: test programmed

For a test select the sample 

first then select all methods 

you want to run

For calibration select standard or 

reagent blank and a method (this 

includes a complete list of tests, if 

it is a multi-point calibration)

For quality control select 

one or more QC listings and 

a method

FIGURE 86

Program a test

Note that method groups and 

profiles are available in all pa-

nel variations.
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Departments and profiles 

Method profiles. Select a pro-

file to add the complete list of 

tests linked to that item.

The „Departments“ panel appears above the “Sample list” when de-

partments have been set-up by the administrator. Only the samples 

in checked categories will appear in the “Sample list” thus reducing 

user search-and-find operations.

If a listing is not required, click to 

remove that checkmark

The administrator of your labora-

tory can manage method profiles 

for this instrument to simplify 

work routine. Users can add a 

complete list of tests to a work-

sheet with a single click avoiding 

long programming sessions.

2. Remove, execute or inspect tests

Activate any test line(s) on a worksheet of tests to either “Remove, Execute or 
Inspect” the line(s) indicated and then select the required option. 

FIGURE 87

FIGURE 88

Remove, execute, inspect tests
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Delete selected test(s). Note: when a test is removed it will  
be lost.

When “Execute test” is activated ...

 - Non-scheduled tests will be scheduled and added to the 

work queue.

 - Completed tests will be copied (replicated/repeat). The co-

pies will be inserted in the worksheet (possibly diluted) and 

executed (test repetition).

 - Tests in error will be run again.

Access “Test inspection” work form (3.6.3).

Dilutions  

If more than one dilution is available 
for the method selected, a box will be 
shown for the selection of the dilution 
rate. 

Rates that are checked will be inserted 
in the current worksheet.

Available rates are defined by the admi-
nistrator on the „Method fields“ work 
form.

If the result of a test is unusa-

ble, it may be possible that 

the sample is too concentrated. 

When this is the case the test 

should be repeated with an ap-

propriate dilution rate based on 

the previous result.

To repeat a test, select the 

tests in the worklist and press 

„Execute test“.

FIGURE 89

Dilutions
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3.6.3 TEST INSPECTION

An overview of test information with a graphic of test readings and result consi-

derations. A recalculation of test results is possible. 

To inspect the result of a test on a sheet select that test line 
and press “Inspect test” to display the work form.

1) Test information: Basic data of the selected test

2) Subsequent selections of other tests can be accessed here without retur-
ning to the “WORKLIST tab”.

3) Next test; Previous test

4) Test result readings in Abs with a graphic representation; Readings plotted 
here represent the trend of ODs during test execution.

FIGURE 90

Test inspection



routIne utIlISatIon 87

5) Additional useful information about the test result (includes ODs, date 
and eventual listings of issues encountered during testing). Possible er-
ror messages which are shown as „Result issues“ are listed in chapter 
3.6.5.

6) Print test report

7) Access “SAMPLE INSPECTION”

8) Zoom to full screen

9) Exit“TEST INSPECTION” work form 

The color coded chart indicates the test timings followed by the instrument. 
Operators familiar with the trends of reaction curves may be in a unique posi-
tion to contribute their insight regarding the validity of tests executed on spe-
cific samples. This can provide a valuable asset which is particularly effective 
when testing samples with specific pathological characteristics.

3.6.4 LIS MANAGEMENT SYSTEM

 

FIGURE 91

Reaction curve

Reactions are accurately follo-

wed by readings taken every 

machine cycle for each test during 

the entire testing process.

FIGURE 92

LIS
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If software for the management of the laboratory (LIS) has been set-up to work 
in tandem with the instrument, it is possible to receive worksheet data from 
the central computer. When this happens a message box requesting confirma-
tion by the operator will be displayed in the middle of the screen. Upon “OK”, 
LIS information will be transferred to a normal worksheet and executed. Once 
completed the results will be sent automatically to the central computer.

3.6.5 ERROR MESSAGES

Error message Meaning

Concentration
error

The result is either below “Min conc” or above “Max conc”. 
Both parameters are defined in the method settings. You 
might consider diluting the sample.

Od Min error The OD of the result is below “OD range min”, which is de-
fined in the method settings.

Od Max error The OD of the result is above “OD range max”, which is de-
fined in the method settings.

Reag. Blank error If this error shows up for the measurement of the blank its-
elf, there are two possibilities:

 - The OD of the blank measurement is below the “Blank 

OD min”, which defined in the method settings.

 - The OD of the blank measurement is above the “Blank 

OD max”, which defined in the method settings.
If this error shows up for the measurement of a sample:

 - The reagent blank of this test has expired. You have to 

schedule the measurement of a new reagent blank.

Linearity error Error only appears for kinetic tests. The linearity of the re-
action curve does not comply with the threshold which is 
defined in the method settings. See chapter 4.4.4.1 f.

Slope error Error only appears for kinetic tests. The slope of the reac-
tion curve (positive/negative) does not match the expected 
slope which is defined in the method settings. See chapter 
4.4.4.1 c. 

Calibration  
Od error

If this error shows up for the measurement of a standard:
- The OD of the standard is 0 or undefined.

If this error shows up for the measurement of a sample
- The factor is 0 or outside the factor ranges defined in 
 the lot management for this calibrator and method. 
 See chapter 3.8.3.:

Calculation  
Min error

The result which was calculated has a negative  
concentration.

Calibration 
Standard error

The standard is either expired or missing.
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3.7 METHODS tab

1. Select a method in the “Method list” and the appropriate data will be displa-

yed under “Designations“, “Calibration” and “Correlation”. This information 

forms the basis for functions critical for testing (e.g. readings and calculati-

ons, interpolations, testing processes, timings, volumes). 
 
Designations
Information concerning to the method selected.

Correlation
Information used to adjust results with correlation models (see 3.7.1).

Calibration
Information used to build calibration curves (see 3.7.1).

Access the “METHOD FIELDS” work form to check the working 
parameters of the selected method (see 3.7.1)

Access the “QUALITY CONTROL” work module to assign controls 
to each method and check QC results. See also page 88 for a 
special note regarding QC.

The methods that are instal-

led on this instrument have 

been set by your administrator or 

Human. They have been develo-

ped for specific reagent types. Du-

ring the testing process if there is 

any doubt concerning the quality 

of the reagent used, bring this to 

the attention of your administra-

tor.

FIGURE 93

Method tab
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3.7.1 CALIBRATION AND CORRELATION

Calibrations are the means by which the instrument transforms ODs (optical 

density values) into interpretable results (concentrations). It can be a linear 

function (factor) or it can be a non-linear function described by multiple points 

(standards). To ensure accurate results it is mandatory to execute a calibration 

of the method each time it is requested by the system. 

Number of standards to be used for the calibration

Factor of multiplication for result concentration 

Validity of the calibration expressed in hours 

Interpolation type used for calculation

Click “Single” and the calibrator in position 1 will be repeated in all other positions

Method Errors

Invalid filter

A filter with the

wavelength inserted

is not mounted

on the instrument

Invalid calibration

of method filters

The optical calibration

at “Start-up” has failed

Error in calibration

curve standards

One or more standards

of the curve are invalid

Error in reagent

BLANK ranges

Blank calibration

values are out of range

Error in calibration

curve ODs

The OD values

of calibration are

out of range

FIGURE 94

Calibration
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If the calibration of a method is no longer valid the user will be alerted both in 

the “MONITOR tab” (3.4) and in the test creation process in the “WORKLISt tab” 

3.6). 

FIGURE 95

Calibration



HumaStar 100/200  |  User manual

92

Interpolation

There are five interpolation types possible:

1. Average
2. Poly linear
3. Linear regression
4. Cubic Spline
5. Four parameters

In this case it will be necessary to build new calibration tests for the required 

method to be executed. 

Result correlation

This operation, configured by the administrator of the laboratory, is 
used to align the result obtained during testing with other results 
statistically obtained from instruments of reference. This process 
may help to improve the accuracy level of the instrument in certain 
cases.

A special note on quality control

The quality control module performs a dual function (see 3.8.4). 

This module can be accessed from the “ME-
THODS tab” to assign the controls that are used 
during the execution of QC tests and to monitor 
their status.

It can also be accessed to monitor the overall 
status of the entire system (e.g. accuracy and 
performance indicators).

FIGURE 96
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3.7.2 METHOD FIELDS

2. To inspect or adjust a method item, select this method and 

press “Fields” to display the “METHOD FIELDS” work form. 

If you do not possess Administrator rights you can only 

change certain settings (bottle size, pathological ranges). All 

other settings are read only. Refer to chapter 4.4 to see how 

the administrator can change these settings.

Choose bottle size

FIGURE 97

Method fields
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PIPETTING
Codes of reagents and diluents to be used; Bottle sizes; Liquid volumes 
pipetted

TIME
The time scheduled for the test reaction (i.e. between sampling and 
reading)

WAVELENGTHS
Each method requires specific wavelength(s) for the reading(s) to be 
performed

WASHING
Programmed intensity of washings required for each test sequence

INCOMPATIBILITY
Number of cycles that are skipped in the work queue to avoid 
contamination owing to incompatible reagent proximity

LIMITS
Working limits for results validity

AUTODILUTION
Dilution rate used in the event of automatic test repetition

DILUTIONS
Serum and urine rates

PATHOLOGICAL RANGES
Min / Max values for various sample types

RESULT UNITS
Allows access to appropriate measurement units for the analysis 
being performed

Print report
of selected method

Exit
“METHOD FIELDS” work form

A list of sample types may be set-up by the administrator. 

In the test reports, if a result is lower than the minimum normal value “<L” is 

indicated. If a result is higher than the maximum normal value “>H” is indicated.

Minimum and maximum normal reference values are expressed in primary 

units.

See chapter 4.4.3 for more information.
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3.7.3 MANAGEMENT OF PATHOLOGICAL RANGES AND LIMITS

To add a new “Sample type” press “Add”, select from the “list ” of previ-
ously added types (or enter a new value for specific use) with the
maximum and minimum range, then press “OK”. 

To remove a type, select a line item and press “Remove”.

To modify a type, select a line item, press “Edit”,change the information 
and press “OK”.

You are free to define as many „Sample types“ as you need. You are free to 

choose any name for „Sample types“.

FIGURE 98

Pathological ranges
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3.8 Work Modules

Press this button to access the work modules.

Tests retrieved from “AR-
CHIVES” for use in the 
management of patients 
(3.8.1).

QC results and statistics 
of single methods; Per-
formance report of the 
entire system (3.8.4)

Press to display available 
special management features 

Cumulative listing of the 
number of tests executed for 
each method programmed 
(3.8.1).

All functions dealing with 
the management of calibra-
tor and control lots (3.8.3).

FIGURE 99

Work Modules
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3.8.1 TEST COUNT

Select this module to review the number of tests re-
corded per method; Print a report of current listings.

This special management feature provides a continually updated record of all 

testing activities executed including liquid quantities of reagents that have 

been used. 

Number of tests, Reagent 1, Reagent 2 counted per method

Print a report

Exit „Testcount“ module. 

FIGURE 100

Test count
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3.8.2 PATIENT MANAGEMENT

3.8.2.1 In sample tab
How to link a patient to a sample? In the „Sample tab“ you have the possibilty 
to link each sample to a patient. All „linked“ results will be recorded in the pa-
tient database.

New  

If “New ...” in “Linked patient” 

has been selected this panel 

will be displayed

Enter the required infor-

mation and “Add” the new 

patient.

Search  
Type any key indentifying 

word, (Name, Family name, 

Type, ID) to initiate a search 

in the archive

Linked patient  

The “Linked patient” box (lower right cor-

ner of the “SAMPLE tab”) permits the user 

to quickly link samples with patients duri-

ng routine sample creation or editing (3.5).

A patient selected will be di-

rectly linked to the selected 

sample

When a test linked to a patient is completed, a new item will be recorded in 
the archive making it possible to search for old tests executed or to track the 
progress over time of individual patients.

Patient management needs to be activated by the administrator in the set-
tings.

3.8.2.2 Patient management module

List patients and search for individual patient records. 

This module provides information and procedures for the optimum operati-
on and the efficiency of patient management (e.g. list of patients, patient 
searches, tests organized by date or analysis, stored test features).

FIGURE 101

Link patient
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In this panel a list of patients is displa-
yed. The list may be complete or partial 
(i.e. the result of a search).

This feature can be used to inspect
or edit patient information and to show 
tests of a selected item recorded in the ar-
chive.

Enter “Key” indentifying words (i.e. Name, Family name,Type, ID) to 
search for patients in archive

Access “Detailed search” to identify patients by entering key words

Display “Complete list” of patients in archive

“Add” a new patient to the list

“Edit” selected line item

Access “Patient test list” panel  (3.5)

Exit“PATIENT MANAGEMENT” module

FIGURE 102

Patient management



HumaStar 100/200  |  User manual

100

Access the patient list of tests organized by 
date or by parameter and print reports.

“Sort tests by date” of execution 

“Sort tests by method” of analysis

“Test information” Partial information about the selected test (ID, Me-
thod, Date, Result)

Graphic showing the evolution of test results over time. Select “Sort by 
method” (1b) and then the method name in the list to plot the graphic

“Print” a report of the tests previously checked in the list

For detailed information about the selected test access the “Test 
stored” form    (next page)

Exit “Patient test list” panel

FIGURE 103

Patient test list
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Access single test showing system status (e.g. 
method, calibration, sample infomation) preci-
sely at the moment of execution of that test.

“General information” about the test (i.e. Test ID, Date of execution, Re-
sult, Dilution, Logged operator, Patient ID)

The information provided here will allow the operator to retrieve data from 

past situations to identify previous testing anomalies that may have occurred. 

Equipped with this knowledge the operator is in a position to apply the work 

practices that are expected from a modern laboratory (national or international 

standards may apply).

3.8.3 LOT MANAGEMENT

Load new lots of calibrators and controls; Link 
methods to lots; Inspect the current listings; set 
target values and ranges. 

To simplify the information loading and monitoring process, this module has 

been designed to manage the calibrators and control lots in a single database.

FIGURE 104

Test stored
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With this module users can add new lots and specify multiple methods. Each 
lot can be linked to as many methods as required and once a lot/method linka-
ge has been established it need never be recorded again. Unused lots can be 
deactivated. 

Lot information 

FIGURE 105

Lot management

FIGURE 106

Lot information
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Method information

To set target values for calibrators and controls:

1. Choose method

2. Select 1st or 2nd unit defined for this method

3. Type target value under „conc.“

4. Type the minimum concentration (= target-2SD) under „Min conc.“ The 

„Max conc.“ is automatically calculated (control only).

5. Select „Link method“ or „Apply“.

For calibrators you can set an acceptance range for the factor, but you do not 
have to do this. If the factor during calibration is found outside this acceptance 
range, an error is diplayed.

The name of existing calibrators or controls cannot be changed, because it is 
used as key in the database of the software. 

FIGURE 107

Method information
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3.8.4 QUALITY CONTROL MANAGEMENT

Assigns controls to methods (up to three conrols per me-
thod); Provides a Levey-Jennings graphic of all QC results 
executed over time; Determines accuracy level of the in-
strument; Prints a report of quality controls. 

FIGURE 108

Lot information
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“Reference” values for mean and CV% taken from control lot data (3.8.3).

“Calculated” values for mean and CV% using all items checked in test re-
sults list (Item 3). 
List of tests executed in the selected period (see item 4)
for the selected method and control. Any items that remain unchecke-
dwill be excluded from the values calculated and also from the graphic 
chart.
If more than one QC test has been executed per day, only the final test 
will be checked.
Levey-Jennings graphic of QC results with dated reference lines.
It is possible to select the period of control evaluation using the “From” 
and “To” date selections.

Access “list  ” and select a “Control” for each of the three QC opera-
tions to be used. 

FIGURE 109

Quality Control

FIGURE 110

QC-Levels
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List of methods available 

Print daily report of the quality control selected for current method

Exit “QUALITY CONTROL” module 

3.9 Service options

Access to Manual dilution tool

Access to 
Maintenance Options

Access to
Service Options

3.9.1 MANUAL DILUTION TOOL

This tool has been designed especially to permit the user to save time during the 

preparation of pre-diluted samples when required. 

FIGURE 111

Westgard

FIGURE 112

Service Option

FIGURE 113

Manual dilution tool
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Press „+“ to create the 

new dilution item to be 

inserted in the grid. 

Select one or more di-

lution items in the grid 

and press „-“ to remove 

them

Enter the informaton required for each 

dilution item...

Once all dilution items re-

quired have been created, 

press the „RUN“ button to 

initiate the procedure.

At any time during the dilu-

tion procedure it is possible 

to „STOP“ the process by 

pressing the red button.

Accesss the „Sample tray“ 

form

FIGURE 114

Manual dilution
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Source tube: tube position of the concentrated liquid
Source type: type of tube where the concentrated liquid is located
Destination tube: position of the empty tube where dilution is to be performed
Destination type: type of tube where dilution is to be performed 
Final volume (100-2000): final volume of diluted solution required
Dilution rate (1-100): rate of dilution that should be applied during the dilution 
process.
Status: during run the status of the dilution item will be shown, it should not 
be entered.

3.9.2 POWER-OFF / SHUT-DOWN / SWITCH-OFF / QUICK START-UP

1. To begin closing procedures, first click the “Power-off” button 

to access the options required.

 

If testing is to be resumed shortly, 
a final wash of the reaction cuvet-
te is not required at this time.

In this case press “Exit” and the 
program will close immediately.

Shut-down: Execute Shut-down

Start-up: Repeat Start-up

Quick start up: Start-up without 
filling of tubes

2. To continue closing procedures, select the “Shut-down” option to access 

the final shut-down procedure.

FIGURE 115

Shut Down
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Shut-down options
Check automatic actions to be run 
after shut-down:
a) Create worklist backup: Recom-

mended if worklist have not been 
previously saved.

b) Clear data: Deletes all open work-
sheets. All data will be lost! Be 
careful!

c) Exit software after shut-down
d) Turn off PC after shut-down
e) Programmed restart: Restart 

instrument when required (e.g. 
next morning). Instrument goes to 
sleep mode. 

f) Automatic start-up: Start-up 
procedure will be executed after 
programmed restart.

3. Switch off the PC and the touch screen monitor.

4. Switch off the analyzer. 

 
Switch for reagent 
refrigeration plate Main power 

switch

ADDITIONAL INFORMATION CONCERNING “SHUT-DOWN”

Each day, following the completion of the work scheduled, a Shut-down proce-

dure is required to initiate the cleaning of dirty reaction cuvettes (before swit-

ching off the analyzer). If this procedure is neglected any test residue remaining 

may damage the cuvette walls. This would reduce testing accuracy and possibly 

require earlier replacement of cuvettes.

FIGURE 116

Shut- down options

Automatic Restart and Start-

up will save you time and the 

instrument is ready when you 

come to work in the morning.

FIGURE 117

Switch-off
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QUICK START-UP

The Quick start-up performs only steps (iii), (iv), (v) described under Start-up in 

chapter 5.3.1.1.

Quick Start-up must not be performed if the hydraulics have not been primed 

before.
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4 ADVANCED OPERATION

4.1 Admin functions
Certain operations concerning instrument functions are reserved for the admi-

nistrator. Effective use of the procedures provided here govern the visual appea-

rance of software-generated displays and thus the working parameters of the 

laboratory.

 

Login to the software with administration access level
Click on “Access panel” to display administrative functions

Accounts
Allocating instrument access only to authorized persons will im-
prove laboratory security levels and reinforce the responsabilities 
of all operators.

Settings
Adjusting the configuration and working parameters of the soft-
ware will ensure efficiency throughout all operational procedures.

Methods
An outline of key information and the management tools required 
followed by the critical core requirements - calibrations and cor-
relations, and the method fields that outline working parameters. 
If the installer of the instrument has granted this right to the ad-
ministrator, use this button to enable the possibility to change and 
create methods. 

Archives
View and edit patient database.
Permits editing to reduce archive volume, maintain database and 
improve performance to increase speed of use.

Statistics
Monitoring the statistics that result from the ongoing testing pro-
cess will permit greater accuracy in laboratory operations.

FIGURE 118

Access panel for  

administrator functions

Use the „Methods“ button to 

activate the possibility to 

change methods.

Ask your distributor for the 

administrator password.
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4.2 Accounts

Press this button to access account settings
It is important that the administrator grants access to the instru-
ment only to those who have been briefed in its use. 

Account

currently logged

Create new 

account(s);

Delete account(s)

Edit password(s)

Accounts are listed according to the personnel with access to the system orga-

nized by level ... “Administrator, User” or “No access”.

“Users” accounts are normally assigned to regular laboratory operators and per-

mit only routine level work. The activities of all users are recorded (e.g. execution 

of tests, maintenance procedures).

Default password for the „user“ is „user“. Please contact your distributor for the 

administrator password.

FIGURE 119

Accounts

For laboratory convenience it 

is reccomended that one ac-

count be created for each opera-

tor.
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Adjustments to „Accounts list“ 

To add personnel to the 
“Accounts list”, provide the 
new “Name,Password” and 
“Confirm”, enter the “Ac-
cess level” of the new ac-
count and press “Add”.

To delete personnel 
from the “Accounts 
list”, highlight the 
name, press “Remo-
ve” and confirm the 
change by pressing 
“OK” on the ac-
counts panel. 

To change the password of personnel in 

the “Accounts list”,highlight the name, 

press “Change password”, insert the new 

“Password, Confirm” and “OK”.

4.3 Settings

Press this button to access setting
The following pages outline in detail the functions to be performed 
in setting tabs.

Configuration of the analyzer is one of the most important administrative tasks. 

A system that has been adjusted based on laboratory work requirements adds 

to the greater efficiency of the entire programme of work. Properly adjusted set-

“Accounts“ managed 

correctly will prevent 

detrimental entry by non-

authorized personnel.

FIGURE 120

new account

FIGURE 121

Password
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tings will also help users/operators perform their work with greater ease and 

accuracy. 

4.3.1 SYSTEM

Select the language to be used. You need to restart the software in order for all 

changes to take effect. Change the configuration of the communication port 

used for linking PC and analyzer. 

Disable or enable visual highlights provided with this instrument.

If graphic performance of your computer is too slow or display of windows is too 

slow, you may need to disable effects.

FIGURE 122

Settings

FIGURE 123

System settings

FIGURE 124

System settings
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4.3.2 LABORATORY

Insert “Laboratory information” desired (name, address, telphone, fax, e-mail) 

to be used in printouts. Insert a laboratory logo for report printouts (maximum 

size 300 x 100 pixels).

Insert „Default signature“, which is the name appearing as signature below re-

ports. 

4.3.3 SAMPLES

 

FIGURE 125

Laboratory settings

FIGURE 126

Sample setting
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General

Options that the administrator can check to enable some key functions to per-

mit a better use of the software. 

Sample table columns

With these settings you can decide which information is shown on the „Sample 

list“ table.

Check the item representing any column (Type, ID ...) to insert it in the sample 

list. Leave unchecked if the column is not needed (see SAMPLES tab). 

Departments

Create departments to organize specific sample groupings for maximum work 

efficiency to meet laboratory needs (see Worklist tab). 

FIGURE 127

Sample table columns

FIGURE 128

Departements
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Sample report comments

Create listings of prearranged comments to save time when preparing sample 

reports (see SAMPLE REPORT). 

On the report you can choose from the prearranged comments and do not have 

to retype them.

How to use Move, Remove and Add

Departments, Report comments, Method groups, Method profiles.

Press “Move-up” to skip a space and re-insert item selected above.

Press “Move-down” to skip a space and re-insert item selected below.

Press “Remove” to delete item selected. 

To list a new item insert the name in the text box below the list and press “Add”

.

FIGURE 129

Report comments

FIGURE 130

Move, Remove, Add
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4.3.4 WORKLIST

„Rapid execution“ will show the result of a test a little faster. However the 

throughput is not changed and the reaction curve of this test is not recorded 

fully.

General

Options that the administrator can check to disable some key functions to per-

mit a better use of the software. 

Worklist table columns

Check the item representing any column (Type, ID ...) to insert it in each tab of 

sheet panel.Leave unchecked if the column is not needed. (see “Sheet panel” on 

the WORKLIST tab). 

FIGURE 131

Worklist settings

FIGURE 132

Worklist table columns
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Method groups 

You can divide all methods installed on the computer in different groups. This 

will help to keep an overview of all methods and find them quickly.

Create method groupings to provide combinations suitable for maximum te-

sting efficiency. These are then listed under “Method groups” in the WORKLIST 

tab and under “Group” in the “Designations” panel of the METHODS tab. 

Method profiles

Enter necessary profiles to be used in the profiles panel (see WORKLIST tab), to 

permit immediate inclusion of a complete list of tests in the work queue (the 

sequence of tests is respected).

If you have defined a group in 

the „Method fields“ works-

heet, but you have not defined 

this group here, it will not show in 

the WORKLIST tab.

FIGURE 133

Method groups

FIGURE 134

Method profiles
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After adding a new profile (left panel), select the appropriate methods from the 

“list ” to be linked with that profile (right panel). Then, press “Link” to transfer 

each method selected to the profile.  

Press “OK” after completion to store adjusted data. 

4.4 Methods
 

“Move”, “Remove” and 

“Add” functions are de-

scribed on sec. 4.3.3.

FIGURE 135

Method profiles

FIGURE 136

 A total of up to 50 me-

thods may be included in 

the list at any given time.
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Management tools

Designations Fields essential to define a method; Information can be 
entered by accessing “Fields” (see 4.4.3).

Calibration and
Correlation

For complete descriptions of these panels and how to use 
them see 4.4.2.

Press this button to access to methods.
Even if you are the Administrator with the right to change 
methods, you first need to activate this right by clicking on 
this button.

Access ”Fields”(for detailed descripitons see 4.4.3.5 to 4.4.4.1.

After entering a new code press “Add” to insert the new me-
thod in current listings (any missing parameters can be in-
cluded then).

„Delete” a selected method from current listings“.

All methods are saved and changed on the computer. After 
changing a method it needs to be „uploaded“ on the instru-
ment. The instrument is in the progress of uploading if you 
see the two turning arrows. Wait for the progress to finish.

4.4.1 READING TYPES AVAILABLE

 

 

 For complete descriptions of 

all “Method types” provided 

with this analyzer see Readings - 

4.7.2.

FIGURE 137

Methods types
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1 Endpoint Measures the OD of the reaction at the end of the incubation 
time. The reference is the cuvette blank OD recorded during the 
startup.

2 Endpoint- 
   self-blank

For reactions with two dispensations. Measures the OD of the 
reaction at the end of the incubation time. The reference is the 
OD of the cuvette after the 1st dispensation (depending on what 
has been dispensed, either a reagent blank or a sample blank).

3 Bichromatic  
    endpoint

Measures the OD of the reaction at the first wavelength. 
The reference is the OD of the reaction at the 2nd wavelength.

4 Differential- 
    endpoint

Executes two endpoint tests:
1st (reagent 1 + sample);
2nd (reagent 2 + sample). 
Measures the OD of 1st reaction minus OD of 2nd reaction. Used 
for sample blank with single reagent methods.

6 Fixed time

For reactions having a curvilinear variation of the OD. Measures 
the OD difference between the end and the beginning of the  
reading time.

7 Kinetic
For reactions where the OD varies linearly. Measures the OD 
variation rate of the reaction (absorbances per minute).

8 Composed  
    methods

Composed methods are defined by a mathematical expression 
(formula) containing the results of several tests as variables. 
(E.g. you can create a method called „BIND“ and write as formula 
„ABILT-ABILD“ to calculate the Indirect Bilirubin. ABILT and ABILD 
need to be the Code of any existing method.) You can use mathe-
matical expression like “+”, “-”, “*”, or “/” in the formula. As deci-
mal separator you have to use the standard separator defined in 
the language of your operating system (either “.” or “,”).
Scheduling a composed test will start the execution of the base 
tests. When these are completed, the analyser calculates the 
result of the composed test using the formula and replaces the 
base test codes with their results.

4.4.2 CALIBRATION

Calibration are the means by which ODs are transformed into results. It can be 

a linear function or it can be a non-linear function described by multiple points.
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a) Linear Functions

Without
Repetitions

- Single standard (linear function)
- Single standard with blank subtraction (linear with blank 
  offset)
- Two standards

With Repetitions - Multiple standard average (linear function)
- Multiple standard average with blank subtraction (linear 
  with blank offset)
  Multiple standards linear regression

b) Non-Linear
   Functions

- Poly-linear interpolation, cannot accept repetitions of 
the 
  same concentration
-  Cubic spline interpolation, no repetitions
-  Four parameters exponential regression (logit-log), can 
  accept repetitions

c) Single  
     Calibrator

Multiple points of calibration with different concentra-
tions must be sorted by increasing order of final concen-
tration. This can be obtain in two ways:
-  employing several different standard samples sorted by 
  increasing order of concentration;
-  employing a single calibrator for different calibration 
  points, setting a decreasing dilution rate. 

In the first calibration row it is possible to place a BLANK.

4.4.2.1 General

Enter information for calibration of the current method

Click on „Edit“ to change the current calibration. 
You need to activate the right to change calibration first 
(see 4.4):

Number of standards used

Factor of multiplication for result concentration

Validity of the calibration (in hours)

Interpolation type used for calculation

Method error(s) encountered

Click “Single” and the calibrator in position 1 will be repeated 

in all other positions

FIGURE 139

Calibration
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4.4.2.2 Standards
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4.4.2.3 Additional calibration tools

Touch-select “Curve chart”, access 

“  listings”, select interpolation

type to be used for calculations

Print a report showing the current 

calibration status and chart.

4.4.2.4 Result correlation

This operation is used to align the results obtained during testing with other 

results statistically obtained from instruments of reference. It is configured by 

the administrator and may help to improve the accuracy level of the instrument 

in certain cases. 

The results correction is a linear transform:
y = ax + b 

Normally the correction is disabled:
y= x (a= 1, b= 0) 

4.4.3 METHOD FIELDS

 

FIGURE 141

Curve chart

FIGURE 142

FIGURE 143

Method fields

  Fields:

  Designations

 1 Pipetting

 2 Time

 3 Wavelengths

 4 Washing 

 5 Incompatibility

 6 Limits

 7 Autodilution

 8 Dilutions

 9 Pathological ranges

 10 Result units
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Print method report

Print a complete list of methods indicating current value of para-
meters governing testing procedures

Lock to secure data; Unlock to edit fields

Apply modified data to the method currently selected in “Method 
list”

When an error has been made in editing a field, all corrections can 
be cancelled and data previously displayed can be restored.

Method parameters

Functions that control the instrument during testing. 

These include:

1. Liquid volumes pipetted; and the codes of reagents and diluents to be used; 

2. Times scheduled for test reactions;

3. Wavelengths assigned for readings to be performed;

4. Programmed intensity of washings required per test sequence; 

5. Methods used in testing that must be separated to avoid chemical  

incompatibility.

4.4.3.1 Designations

Name: Analysis to be 
made (Glucose, Ast GOT, 
Creatinine ...)

Code: Reference for 
identification of the 
method(GLU, 
GOT, CRE ...). This 
cannot be changed.

Type: Reading procedure
(see 4.7.3 to 4.7.3.6)

Group: Methods grouped 
for testing (Type, Frequen-
cy, Alphabetical ...). Me-
thod groups selected will 
be used in the WORKLIST 
tab. (see 3.6)
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4.4.3.2 Pipetting

Liquid volumes pipetted and the codes of reagents and diluents to be used for 

a reaction. 

On HumaStar 100 one instrument cycle of 36 seconds is composed of two pi-

petting operations. An operation can dispense a single liquid or two at the same 

time (see table or combinations possible). On HumaStar 200 one instrument 

cycle of 18 seconds is composed of one single operation.

With HumaStar 100 and 200, Reagent 1 can be dispensed only during the 1st 

pipetting. The Sample and Reagent 2 can be dispensed either during the 1st or 

the 2nd pipetting of the cycle. 

Total reaction volume (Sample volume + Reagent 1 volume + Reagent 2 volume 

+ Diluent volume) which is typically 220 µl, but must not exceed 310 µl to avoid 

soiling upper portion of the reaction cuvette. 

FIGURE 144

Pipetting

FIGURE 145

Pipetting
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Reagent 1 ID: Up to 6 characters
Enter code of the first reagent and identify bottle size.

Reagent 2 ID: Up to 6 characters
Enter code of second reagent and identify bottle size. 

Volumes are managed in two separate text boxes, one for the 1st pipet-
ting and one for the 2nd.

Sample vol: Range 2 to 300 μl
Sample volume can be set in either in the 1st or in the 2nd pipetting but 
not in both. Together the Sample volume and the Reagent 2 volume 
can only be set in the 2nd pipetting.

Reagent 1 vol: Range 0 to 300 μl
Reagent 1 can be dispensed only in the 1st pipetting.

Reagent 2 vol: Range 0 to 300 μl
Reagent 2 volume can be set in either in the 1st or in the 2nd pipetting 
but not in both. Together the Reagent 2 volume and the Sample volu-
me can only be set in the 2nd pipetting.

Diluent vol: Range 0 to 300 μl
Used in case of concentrated reagents, to add a fixed diluent volume 
to the reaction. The diluent will always be pipetted in the same cycle as 
the sample. It can also be used to help in flushing the sample when it 
is pippetted alone. Especially small sample volumes (e.g. 2-3 µl) should 
be „flushed“ with diluent. Diluent can also be used to reach the mini-
mum reaction volume of 210 µl. 

Bottle type must be set correctly in order for the instrument to calculate the 

number of tests remaining in a bottle.

Special note on: Differential endpoint

For both types of differential endpoint methods two separate tests are executed 

in different tubes.

In DIFFERENTIAL ENDPOINT methods the first test is R1 + SMP, the second is R2 

+ SMP and both use only the 1st pipetting.

In DIFFERENTIAL ENDPOINT SAMPLE BLANK methods the first test is R1 + SMP 

using only the 1st pipetting, while the second is R1 + SMP + R2 where both pipet-

tings are used.

(The sample blank can be performed also in a single tube with SELF-BLANK END-

POINT methods that have R1 + SMP in the 1st pipetting and R2 in the 2nd pipet-

ting; the sample blank reading, just before the 2nd pipetting, is then subtracted 

from the endpoint reading.)
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4.4.3.3 Time

For each method it is necessary to define the number of seconds for the incuba-

tion of the liquid mix in the cuvette (1st and 2nd in case of a 2nd pipetting) and for 

the duration of the reading process.

For HumaStar 100 and HumaStar 200, the total reaction time for Incubation 

1 + Incubation 2 + Reading cannot exceed 22 cycles and each of these must be a 

multiple of the instrument machine cycle-time provided (see chapter 4.4.3.2). 

The incubation time between first and second pipetting operations is set at 

180  seconds on HumaStar 100 and 200.

Incubation 1: Range 0 to 600 seconds
For methods that use only the 1st pipetting: Incubation 1 is the time 
between pipetting and the beginning of the reading. It is also the time 
necessary for the reaction stabilization (e.g. secondary reactions, ther-
mal stabilization). For methods that use both pipettings: Incubation 
1 is the fixed time between the 1st and the 2nd pipetting, set at 180 
seconds.

Incubation 2: Range 0 to 600 seconds
For methods that use both pipettings, Incubation 2 is the time that 
elapses between the 2nd pipetting and the beginning of the reading. It 
is also the time necessary for secondary reactions and thermal stabili-
zation. For methods using only the 1st pipetting: time is automatically 
set to zero.

Reading: Range 0 to 600 seconds
The reading time is the time during which the readings are employed 
for the calculations.The instrument executes one reading of the reac-
tion OD every cycle. The reading cycle is 36 seconds, it is identical on 
HumaStar 100 and HumaStar 200.

FIGURE 146

Time

You can exceptionally choose 

360 seconds as incubation 

time between first and second pi-

petting operation. But this is not 

recommended because it will 

slow down the throughput  on 

HumaStar 100 and 200.
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A graphic representation of the readings taken during a test reaction. 

All OD Values during incubation and also after the reading is finished are re-
corded by the instrument and can be displayed. This will help you to find the 
best possible method settings for your reagent and identify problems in the 
reaction.

Endpoint self blank

For ENDPOINT SELF BLANK methods, the readings collected during the 3 cycles 

before the second pipetting are used to calculate the reference OD2 of the  

reaction. 

Differential endpoint

For DIFFERENTIAL ENDPOINT methods two separate tests are executed in two 

adjacent tubes. The first test is R1 + SMP, the second test is R2 + SMP using only 

the 1st pipetting (for these two tests only the first incubation time is used).

4.4.3.4 Wavelenghts

Each method requires specific wavelength(s) for the reading(s) to be performed. 

It is possible to select a wavelength from the list of the filters installed on board 

(the standard available filters on board are listed below).

340 nm
405 nm 
505 nm 
546 nm

578 nm
600 nm 
650 nm 
700 nm

Different filters can be installed if filters 
on board do not match required wave-
lengths.

OD values continue to be ta-

ken following “Reading time” 

up to the maximum time pro-

grammed (shown in orange). The-

se are not processed in the result 

calculation.

FIGURE 147

Time
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A method employing a filter that is not included in those installed on board, 

cannot be executed. In which case an error will be shown in the worklist pro-

grammed.

Differential methods use the first wavelength for the first test and the second 

wavelength for the second test. If a second wavelength is not set, the first will 

be used for both tests.

Bichromatic methods require both wavelengths because they execute the rea-

ding as the difference between the reaction OD for the first wavelength and the 

reference OD for the second wavelength. 

Wavelength 1: Range 340 to 900 nm
Select appropriate wavelength for each test required.
Wavelength 2: Range 340 to 900nm
Bichromatic methods require a second wavelength selection.

4.4.3.5 Washing

The programmed intensity of washings required for each test sequence.

Four intensity ranges can be applied to both needles and cuvettes to clean tho-

roughly reagent or sample residue following test execution. The purpose is two-

fold: to optimize water consumption (i.e. all wash liquids) and to avoid residue 

carry-over between tests. 

Needle: 
Range 1 to 4. Set needle wash intensity.

Cuvette: Range 1 to 6. Set cuvette wash mode.

FIGURE 148

Wavelengths

FIGURE 149

Washing
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With needle and cuvette wash set to 1, the water consumption is 8 ml per test.

Neddle wash:

1. basic time

2. +33 % time

3. +67% time

4. +100% time

Cuvette wash:

1. basic volume (400 µl)

2. +20% volume

3. +40% volume

4. +60% volume

5. For foamy reactions

6. Post reaction injection

Post reaction injection

Cuvette Wash 6 is used for reagents that have a tendency to permanently stick 

to the reaction cuvette and make it unusable for further testing.

This is the case for latex enhanced turbidimetric tests.

You have the possibility to prolong the lifetime of the cuvettes by using Cuvette 

Wash 6. However Cuvette Wash 6 consists of an additional pipetting step, thus 

slowing down the instrument. HumaStar 100 will not reach 100 t/h constant 

throughput if you use this option and HumaStar 200 will also slow down.

Cuvette Wash 6 consists of an additional pipetting step of an extra detergent 

which is placed on the sample tray.

After the reading of a test, but before the cuvette gets washed by the wash sta-

tion, the detergent is pipetted into the reaction mix.

For Human latex enhanced turbidimetric tests the „Post reaction injection“ is 

programmed using Cuvette Clean (cat. no. 18973) as detergent.

The detergent is placed in a sample tube on the sample tray. 50µl of detergent 

are used for each test.

In order to use this option, choose Cuvette Wash number 6 and place the deter-

gent on the sample tray position 60 before you start the test. 

Foamy reactions

Cuvette Wash 5 is used for reagents that have a tendency to create foam during 

the washing procedure. If Cuvette Wash 5 is selected the neighbouring cuvettes 

Place the detergent on positi-

on 60 of the sample tray.

 Post reaction injection will slow 

down the instrument.
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of the selected method are filled with regular Wash Solution before the washing 

procedure starts. This will dilute the foamy reagent and lead to the creation of 

less foam in the system.

4.4.3.6 Incompatibility

Methods used in the testing process may be separated to avoid chemical  

incompatibilites. 

Owing to chemical incompatibility certain methods may not be used immedi-

ately before another in the testing process. Four conflicting conditions can be 

designated for any method listed. Administrators may specify the number of 

cycles (from 1 to 6) that must be skipped to avoid a result that is contaminated 

and thus unusable. Tests having methods incompatible with those of the test 

just executed will be removed and reinserted after the designated number of 

cycles. Other tests are being executed in between. If no other tests are program-

med, water will be measured instead.

4.4.4 RESULT FIELDS

Result parameters 

Functions that control result calculations, limit definition and other automatic 

features of the analyzer. These include:

1. Work limit values for result validity;

2. Settings for automatic dilution rates;

3. Serum and urine dilution rates available;

4. Pathological values for various sample types;

5. Result units (measurements or designations) for the analysis being 

performed.

FIGURE 150

Incompatibility

Both the sampling needle  

and reaction cuvettes are  

monitored. 
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4.4.4.1 Limits

Work limit values for results validity: 

a) Blank OD min: Range −9.999 to +9.999 Abs or Abs/min
Absolute minimum OD value of the reagent blank reaction. Used to check 
whether the reagent absorbance is within the range set by the manufac-
turer. 

b) Blank OD max: Range −9.999 to +9.999 Abs or Abs/min
Absolute maximum OD value of the reagent blank reaction. Used to check 
the reagent performance.

 
c) Reaction slope: Positive, Negative or n/a

Checks the trend of the reaction.A slope error is generated if the slope has a 
trend opposed to the one defined. “n/a” disables the slope check.

d) OD range min: Range −9.999 to +9.999 Abs or Abs/min
Lower limit of the allowable OD value of the reaction. Below this limit the 
warning “Detection limit” is displayed. 

e) OD range max: Range −9.999 to +9.999 Abs or Abs/min
Upper limit of the allowable OD value of the reaction. Over this limit a “Re-
sult not available” warning is displayed. In this case, the repetition of the test 
will allow the sample to be diluted with the rate defined in the autodilution 
field.

FIGURE 151

Limits

Od value resulting by sub-

stracting two OD values may 

be negative (e.g. bichromatic or 

differential, decreasing kinetic or 

fixed time).

FIGURE 152

Blank OD

The absolute value of the “OD 

range min” must be lower 

than the absolute value of the 

“OD range max” (e.g. OD min is -1 

and OD max is -2).
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f) Linearity: Range 0.00 to 100.00
This field appears only if the reading is kinetic. It sets the maximum percent 
difference in the slope between the first half and the second half of the 
reaction reading. If there is a saturation in the reaction, the two halves of 
the slope are different. A linearity warning is generated when the threshold 
is passed. In this case, the repetition of the test will allow the sample to be 
diluted with the rate defined in the autodilution field. Enabled with a non-
zero value.

g) Min conc
Lower limit of the result expressed in concentration (e.g. used as „detection 
limit“ of a method). Below this limit the warning „Concentration error“ is 
displayed.

h) Max conc
Upper limit of the result expressed in concentration (e.g. used as „Limit of 
linearity“ of a method). Over this limit the warning „Concentration error“ is 
displayed.

i) Substrate depl: Range − 9.999 to +9.999
This field appears only if the reading is kinetic. If the reaction OD is decrea-
sing, the substrate limit value must be positive. If the reaction OD is increa-
sing, the substrate limit value must be negative. A zero value disables all the 
checks connected to this field. If the difference between the first OD value 
of the reaction and the first OD reading of the reagent blank is greater then 
the substrate depletion value warning is shown. A non-zero value of the 
substrate depletion field generates a substrate depletion warning. In this 
case, the repetition of the test will allow the sample to be diluted with the 
rate defined in the autodilution field. 

FIGURE 153

Substrate depletion
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j) Blank OD Δ max: Range −9.999 to +9.999 Abs or Abs/min
This field appears only if the reading is kinetic, fixed time, or endpoint self-
blank.This field is used to check the validity of the reagent blank OD ∆ for 
kinetic and fixed time methods. Blank OD ∆ is expressed as absorbances/
min for kinetic tests, for fixed time tests it is the difference between the last 
OD value and the initial OD value. When blank OD ∆ max is positive, a rea-
gent blank error is generated if the OD variation of the blank is positive and 
if greater than the blank OD ∆ max. When blank OD ∆ max is negative, a 
reagent blank error is generated if the OD variation of the blank is negative 
and if its value is lower than blank OD ∆ max.

 

4.4.4.2 Autodilution

The automatic setting of a dilution rate in the event of a test repeat (i.e. single 

sample / single test).

Autodilution is enabled by a non-zero value of the maximum OD. In this case, 

when a test exceeds the „Max OD“ (negative or positive), the instrument auto-

matically schedules a repetition of the same test with the dilution factor given 

by the „Rate“ value.
The instrument will also execute 
automaticaly diluted tests if one of 
these test errors is encountered: 

 - Optical error (OD > 3.2 Abs)

 - Linearity error

 - Substrate depletion error (4.4.4.1 )
When needed, a second repetition is 
channeled using a multiplied dilution 
rate.

a) Rate: Range 1 to 100
Dilution rate applied to a test for an automatic repetition. If a test already 
has a dilution factor, the dilution will be multiplied by the autodilution rate. 

b) Max OD: Range −9.999 to +9.999 Abs
With a zero value autodilution is not performed. With a non-zero, where the 
OD of a test has a value beyond the maximum OD, the instrument repeats 
automatically the test with the dilution set in the rate field.

FIGURE 154

Blank OD ∆ 

FIGURE 155

Autodilution
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4.4.4.3 Dilutions

Dilution rates available for serum and urine

Two separate lists of check boxes are provided for instrument dilutions, one for 

serum and one for urine.

Checked dilutions will be proposed during worklist creation. If a list has only one 

dilution checked, this will be used. If two or more dilutions are checked, these 

will be displayed in a selection box during worklist creation.

When a test is to be repeated all dilutions will be displayed in the selection box 

including those not checked.

Dilutions are automatically handled by this analyzer. There are two dilution 

modes. The analyzer chooses which mode to use depending on the sample vo-

lume defined in the method.

In-needle dilution. Used for small volume direct dilutions. Substitutes a portion 

of the sample volume with diluent during the dispensation. The maximum in-

needle dilution that can be done is the ratio of the sample volume (µl) to the 

minimum sample volume (2 µl).

If the test requires a dilution greater than the maximum volume possible using 

in-needle dilution, the analyzer will execute the required pre-dilution of the 

sample in a reaction cuvette. 

Sample pre-dilution in a reaction cuvette. Used for dilutions requiring larger 

liquid volumes. (This is completely handled by analyzer.) Individual sample pre-

dilutions are executed once and employed for all tests requring that particular 

dilution. 

Sample in 1st pipetting. During the run, but before executing a test needing a 

specific pre-dilution, the analyzer prepares a sample pre-dilution in the current 

reaction cuvette and then, in the next cycle, uses this diluted sample for the test 

reaction. 

Sample in 2nd pipetting. First, the analyzer prepares a sample pre-dilution in the 

current reaction cuvette. Then, in the next cycle, it pipettes the reagents in the 

next cuvette as normal. Finally, the pre-diluted sample is dispensed during the 

2nd pipetting. 

a) Serum: Dilutions allowed for serum samples

Priority is always given to the 

in-needle dilution.

FIGURE 156

Dilution
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b) Urine: Dilutions allowed for urine samples

4.4.5 PATHOLOGICAL RANGES

Minimum / maximum pathology values for various sample types

It is possible to set a list of pathological ranges to be used by the operators  

during testing routine. 

In the test reports, if a result is lower than the minimum normal value “<L” is 

indicated. 

If a result is higher than the maximum normal value “>H” is indicated. The mi-

nimum and maximum normal reference values are expressed in primary units.

To add a new “Sample type” press “Add”, select from the “list ” of pre-
viously added types (or enter a new value for specific use) with the maxi-
mum and minimum range, then press “OK”.

FIGURE 157

Pathological ranges

FIGURE 158

Add pathological range
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To remove a type, select a line itemand press “Remove”.

To modify a type, select a line item, press “Edit”, change the informati-
on and press “OK”. 

4.4.5.1 Result units

Allows access to appropriate measurement units or designations for the analy-

sis being performed. 

Typical result units

ppl
ppM

part per liter
part per milion

g/dl 
mg/dl 
mmg/dl 
mmol/l
mEq/l
g/l
mg/l
%

grams/decilitre
milligrams/decilitre
micrograms/decilitre
millimoles/litre
milliequivalents/litre
grams/litre
mgrams/litre
percent

a) Units 1
Primary units employed in the results and reports (user can insert any unit 
or select from the list provided).

b) Units 2
Secondary units employed in “Lots management” to directly load lot infor-
mation from data sheets. (user can insert any unit or select from the list 
provided).

c) Conversion
Conversion factor* from primary units to secondary units
* Primary unit value x Conversion factor = Secondary unit value.

d) Decimal digits: Range 0 to 4
Number of digits employed in result reports.

All results measured in the la-

boratory have to be released 

by competent medical personnel. 

Diagnosis of a patient should ne-

ver be based on IVD results only.

FIGURE 159

Units
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4.5 Archives

Press this button to access archives
Detailed description of additional icons in the ARCHIVE panel pro-
vided only for use by the administrator.

For security reasons only the administrator is able to delete patient records 
from the archive.

To delete a patient, first select that line, press “Remove pa-
tient”, and then confirm by pressing “OK”.

FIGURE 160

Archives

When a patient (e.g. ID, 

name) is deleted from the ar-

chive all information pertaining 

to that patient is removed.
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4.6 Statistics

Press this button to access statistics
A valuable tool that can determine the accuracy of the instrument 
by elaborating statistical calculations on test results. 

Select the sample on the left side.
Methods that have been executed for selected sample are listed.
Additional useful information is included (i.e. number of tests executed, 
standard deviation, CV%, mean, units).

Graphic chart representing the trend of test results.

4.7 Administrator annexes

4.7.1 RANDOM OPERATION

The working process of HumaStar 100 and 200 analyzers is completely opti-

mized for random access operations. Tests are executed in the scheduled order 

with a test completed and a result produced every cycle. This is achieved by fi-

xing machine-cycles for each instrument type, and each type may differ. 

In the event that statistical 

indicators (obtained from re-

sults of tests executed by the 

analyzer) are unacceptable 

contact assistance to check the 

performance status of the instru-

ment.

FIGURE 161

Statistics
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HumaStar 100, has a standard 36-second cycle it can perform two operations. 

which allows a rate for both single or double reagent tests of 100 tests per hour. 

(For double dispensation with incubation time 1 equal to 180 sec.) Thus the 

maximum time for the longest test (Incubation 1 + Incubation 2 + Readings) 

is 22 machine cycles for a total of 792 seconds or, with HumaStar 100, slight-

ly more than 13 minutes per test. Laboratories are free to organize their work 

schedule, per sample, per method or per job.

HumaStar 200 has a standard 18-second machine cycle, but can only perform  

ne operation per cycle. Maximum incubation times are however equal to Hu-

maStar 100.

See Chapter 2.3.7 „Technical Specifications“ for conditions to reach this through-

put.

TEST PRIORITY

Within the scheduled testing order described above, the three working levels of 

HumaStar analyzers are given the following priorities ...

First level. Reagent blanks and calibrations.

Second level. Samples defined urgent.

Third level. Normal tests and QCs.

MULTIPLE READINGS

At every machine-cycle a reading is taken for each executing test of up to 20 rea-

dings (usually a feature found only in large analyzers). This number of readings 

ensures greater accuracy in OD evaluation, readings can then be inspected visu-

ally and rejected if unsatisfactory.

DISPENSATION

On HumaStar 100 two complete pipettings may be operated in each machine-

cycle.

On HumaStar 200 one pipetting is operated in each machine cycle. Thus double 

reagent tests need two cycles, leading to a throughput of approx. 100 tests per 

hour for double reagent tests.

1st pipetting. When dispensed the execution of a test begins.

2nd pipetting. Dispensed when a test has completed the first incubation.

When required diluent is collected and dispensed with the sample in the same 

pipetting.
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1st pipetting 2nd pipetting 

6 dispensation 
combinations are
provided ...

1) R1 + SMP 
2) R1 + SMP
3) R1
4) R1
5) R1 + R2
6) SMP

--
R2

SMP
R2 + SMP

SMP
R2

After the first dispensation, two machine cycles are skipped before the reading 

process starts as previously described.

INCUBATION

Fixed incubation. The incubation time between dispensations (two pipettings) 

has a fixed duration (180 seconds), which is the approximate time needed to 

bring the liquids to the required reaction temperature. Time can be increased 

to 360 seconds. But this is not recommended because it will slow down the in-

strument.

Variable incubation. The length of incubation time following a single or a dou-

ble dispensation is variable and is executed according to the settings provided 

in method fields.

RESULT CALCULATION

The calibration module transforms the OD of a test into a result. The result is 

computed as a function of the OD. The calibration is defined by:

 - a set of calibration points (0 to 8) with a known concentration;

 - the optical density of every calibration point, measured with specific calibra-

tion tests;

 - the type of the mathematical function, defined around this set of calibration 

points.

Calibration points must all be different and monotonic in interpolation-type cal-

culations (poly-linear and cubic spline); they can also be multiple coincident in 

regression-type calculations (linear regression and four parameters exponential 

regression).

Depending on the number of defined standards, the result is calculated in the fol-

lowing ways

Zero standards (fixed factor)

Result = OD • Factor
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One standard (calculated factor)

Factor =
Standard concentration

Standard OD

Two standards (calculated factor)

Factor =
Standard 2 concentration - Standard 1 concentration

Standard 2 OD - Standard 1 OD

Result = Factor (OD - Standard 1 OD) + Standard 1 concentration

MULTIPLE STANDARDS

The result is evaluated with an interpolation or with a regression function.

The following types of interpolation are provided:

 - Linear regression;

 - Poly-linear interpolation; 

 - Cubic spline interpolation;

 - Four parameters exponential regression (logit-log). 

A visual comparison of the four interpolation types provided is possible by cli-

cking on „Curve chart“ in the METHODS tab.

METHODS TYPES

 - Endpoint

 - Endpoint self-blank

 - Bichromatic endpoint

 - Differential endpoint

 - Differential endpoint sample blank

 - Bichromatic Kinetic

 - Fixed time

 - Composed 

READING PROCEDURES

 - Endpoint, Endpoint self blank, Kinetic, Fixed time procedures all employ a 

single set of 20 readings collected at the defined wavelength, one reading 

per cycle.

 - Bichromatic procedures employ a double set of 10 readings each collected 

using the first wavelength during odd cycles and the second wavelength du-

ring even cycles.

 - Differential procedures, which require double reactions, employ two diffe-

rent reactions in two different cuvettes and two full sets of 20 readings each.

 All procedures are processed 

according to the method desi-

gnated.
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4.7.2 CALCULATIONS

OPTICAL DENSITY

Op = Optical path (0.6 cm for all calculations);

Va = Average value of measurements during reading time;

Vo = Dark reference reading; Vx = Water reference reading.

OD values are expressed in 
absorbances. All values are 
normalized to an optical 
path of 10 mm.

Up to 20 readings are processed to obtain two synthetic values, the reaction 

optical density (OD1) and the reference optical density (OD2).

Of the reading procedures, only kinetic does not use the reference OD2.

The method types differ only in the way OD1 and OD2 are extracted.

When a test is executed but calibration is missing or faulty, the message “Result 

unusable” is displayed. When a new calibration is available the operator can 

recalculate the results.

For single standard methods the result is calculated using the factor. For mul-

tiple standard methods the result is calculated with an interpolation function 

(linear regression, polylinear, cubic spline, four parameter). In cases of sample 

dilution the result is multiplied by the ratio of dilution to obtain the original 

concentration of the sample.

4.7.3 READINGS

4.7.3.1 Endpoint

A single reaction which reaches a constant optical density at the end of the 

reaction. 

The reaction OD1 is the average of the measured readings taken, at the specified 

wavelength, after the end of the stabilization.

FIGURE 162

Endpoint
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The reference OD2 is the OD of the reaction cell filled with water taken, at the 

selected wavelength, during start-up.

The optical density of the endpoint test is the difference between the reaction 

OD1 and the reference OD2.

Calculations used for endpoint to obtain the test 

result from the optical density obtained.

For single-standard methods: Result = (Od1 – Od2) • Factor.

For multi-standard methods: Result = Interpolation (Od1 – Od2)

4.7.3.2 Endpoint self-blank

A single reading which reaches a constant optical density at the end of the  

reaction. 

Any reaction based on two pipettings with the volume of the first dispensati-
on higher than 210 µl can be set as Endpoint self-blank.

Commonly used

Sample Blank configuration which dispenses R1 + SMP in the first pipetting and 

R2 in the second.

Other

Endpoint Reagent Blank configuration which dispenses R1 or R1 + R2 in 1st pi-

petting and SMP in the 2nd pipetting.

The reaction OD1 is the average of the measured readings taken, at the specified 

wavelength, after the end of the incubations.

The reference OD2 is the reading of the reaction before adding the second dis-

pensation. OD2 is corrected to compensate the dilution effect of the volume 

addition during the second dispensation.

Calculations used for endpoint self-blank to obtain the 

test result from the optical density obtained

For single-standard methods: Result = (Od1 – Od2) • Factor

FIGURE 163

Self-blank
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For multi-standard methods: Result = Interpolation (Od1 – Od2)

4.7.3.3 Bichromatic endpoint

Employs two readings each using a different filter which reach constant optical 

densities at the end of the reactions. 

The reaction OD1 is the average of the measured readings taken, at the specified 

first wavelength, after the end of the incubations. 

The reference OD2 is the average of the measured readings taken, at the speci-

fied second wavelength, after the end of the incubations. The optical density of 

the bi-chromatic test is the difference between the reaction OD1 and the refe-

rence OD2. 

Calculations used for bichromatic endpoint to obtain the

test result from the optical density obtained.

For single-standard methods: Result = (Od1 – Od2) • Factor

For multi-standard methods: Result = Interpolation (Od1 – Od2)

4.7.3.4 Differential endpoint

Reaches a constant optical density at the end of each reaction (two independent 

reactions). 

The differential test is executed performing two different reactions in two diffe-

rent reaction tubes, the first with R1 + SMP, the second with R2 + SMP.

The reaction OD1 is the average of the measured readings taken, at the speci-

fied wavelength, after the end of the incubations of the first test (R1).

FIGURE 164

Bichromatic

FIGURE 165

Differential
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The reference OD2 is the average of the measured readings taken, at the speci-

fied wavelength, after the end of the incubations of the second test (R2).

The optical density of the differential test is the difference between the reaction 

OD1 and the reference OD2.

Calculations used for differential endpoint to obtain the 
test result from the optical density obtained 

For single-standard methods: Result = (Od1 – Od2) • Factor
For multi-standard methods: Result = Interpolation (Od1 – Od2)

4.7.3.5 Differential endpoint (sample blank)

Reaches a constant optical density at the end of each reaction (one with and one 

without second reagent. It is used for sample color subtraction. 

The differential sample blank test is executed performing two different reac-

tions in two different reaction tubes. The first with R1 + R2 + SMP, the second 

with only R1 + SMP. In the second test the volume of R1 is the same volume of 

R1 + R2 of the first test. 

The reaction OD1 is the average of measured readings taken, at the specified 

wavelength, after the end of the incubations of the first test (R1 + R2). 

The reference OD2 is the average of the measured readings taken, at the speci-

fied wavelength, after the end of the incubations of the second test (R1).

The optical density of the differential sample blank test is the difference bet-

ween the reaction OD1 and the reference OD2.

Calculations used for differential endpoint (sample blank) to 

obtain test result from the optical density obtained 

For single-standard methods: Result = (Od1 – Od2) • Factor

For multi-standard methods: Result = Interpolation (Od1 – Od2)

FIGURE 166
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4.7.3.6 Fixed time

Optical density is a curvilinear variation (either positive or negative) within a 

fixed time limit. 

The Od is the difference between measurements taken at the beginning and the 

end of the time period.

The reference OD2 is the value taken at the specified first wavelength, after the 

end of the incubations, at the beginning of the reading time.

The reaction OD1 is the value taken at the specified first wavelength, at the end 

of the reading time.

The optical density of the fixed time test is the difference between the reaction 

OD1 and the reference OD2.

Calculations used for fixed time to obtain the test 

result from the optical density obtained.

For single-standard methods: Result = (Od1 – Od2) • Factor

For multi-standard methods: Result = Interpolation (Od1 – Od2)

4.7.3.7 Kinetic

Optical density varies during the reaction.The optical density is the slope of the 

straight line. 

FIGURE 167

Fixed time

FIGURE 168

Kinetic
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The reaction OD1 is the rate of change of the reaction, after the incubation, du-

ring the reading time, expressed in Absorbances per minute. 

The optical density of the kinetic test is the reaction OD1. The reference OD2 is 

not used.

For more information on substrate depletion and reaction slope see section 

4.4.4.1.

Calculations used for kinetic to obtain the test

result from the optical density obtained

For single-standard methods: Result = Slope • Factor

For multi-standard methods: Result = Interpolation (Slope)

4.7.3.8 REAGENT BLANK VALUE CORRECTIONS

For all readings requiring reagent blank corrections, the result is calculated by 

subtracting the blank value from the optical density obtained.

OD = OD calculated for sample – OD calculated for reagent blank

4.8 Pre-installed methods
Methods that have been pre-installed by Human are not allowed to be changed! 

Support will be declined if you do so. Carefully read the reagent leaflet and the 

application sheet provided on the setting CD. Regularly ask your distributor for 

updates of these methods. Validate all methods in your own laboratory before 

using them.

4.9 Pipetting schemes
In the following diagrams you can see the different pipetting and reading 

schemes that are possible. For Endpoint all three possible combination (1 rea-

gent and 1 pipetting; 1 reagent and 2 pipettings; 2 reagents and 2 pipettings) 

are shown in three different diagrams. For all other types they are summarized 

in one diagram.

Pipettings are orange lines on top of the time axis, readings are red lines on the 

bottom of the time axis.

A reagent blank test is auto-

matically inserted in the 

worklist when the blank correc-

tion of the method used is re-

quired but has expired or has ne-

ver been executed.
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Explanation of abbreviations:

R1 Reagent 1

R2 Reagent 2

S Sample

Inc1 Incubation time 1

Inc2 Incubation time 2 (multiple of reading cycle of 36s)

Read Reading time (multiple of reading cycle of 36s)
OD1 Optical density 1
OD2 Optical density 2
λ1 1st wavelength
λ2 2nd wavelength
Factor Factor (linear) or interpolation (non-linear)

a) Endpoint, 1 reagent, 1 pipetting

Result=(OD1-OD2)*Factor

OD2=cuvette with water at λ1

OD1=average of all Read OD1

b) Endpoint, 1 reagent, 2 pipettings

Result=(OD1-OD2)*Factor

OD2=cuvette with water at λ1

OD1=average of all Read OD1

c) Endpoint, 2 reagents, 2 pipettings
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Result=(OD1-OD2)*Factor

OD2=cuvette with water at λ1

OD1=average of all Read OD1

d) Kinetic, 1 or 2 reagents, 1 or 2 pipettings

Result=OD1*Factor
OD1=linear regression of all Read OD1

e) Fixed time, 1 or 2 reagents, 1 or 2 pipettings

Result=(OD1-OD2)*Factor

f) Bichromatic Endpoint, 1 or 2 reagents, 1 or 2 pipettings

Result=(OD1-OD2)*Factor
OD2=average of all Read λ2
OD1=average of all Read λ1

g) Bichromatic Kinetic
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Result=(OD1-OD2)*Factor
OD2=linear regression of all Read λ2
OD1=linear regression of all Read λ1

h) Endpoint Self-blank, 1 or 2 reagents, 2 pipettings

Result=(OD1-OD2)*Factor

OD2=average of all Read OD2   (OD2 is corrected for volume)
OD1=average of all Read OD1
i) Endpoint Self-blank (used as sample blank), 2 reagents, 2 pipettings

Result=(OD1-OD2)*Factor
OD2=average of all Read OD2   (OD2 is corrected for volume)
OD1=average of all Read OD1

j) Endpoint Self-blank (used as reagent blank), 1 or 2 reagents, 2 pipettings

Result=(OD1-OD2)*Factor
OD2=average of all Read OD2   (OD2 is corrected for volume)
OD1=average of all Read OD1
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5 MAINTENANCE
An overview of the approach taken to ease the often repetitive task of perfor-

ming routine and occasional maintenance requirements with the greatest user 

efficiency and the least user difficulty. 

Yearly technical maintenance

A yearly technical maintenance by a trained service engineer is mandatory. Du-

ring this maintenance the engineer will check fundamental functions and also 

replace wear parts (lamp, pump tubings, cuvettes, etc.). All wear parts are con-

tained in the „Yearly maintenance kit“, cat.no. 16890/250.

5.1 A note for the user
Maintenance of your analyzer is a critical part of successful operation and es-

sential to ensure the high testing standards possible with HumaStar 100 and 

200. To lessen the difficulties often associated with this task, we have develo-

ped an approach that is thorough and all-inclusive, and yet simple to carry out. 

Our “MAINTENANCE PROCEDURES” panel provides an easy-to-follow, scheduled 

programme for the timely fulfillment of all supporting operations. The panel 

also provides a continually updated display to verify at-a-glance all categories of 

maintenance status and, most importantly, the last date an item was executed 

and the time remaining until the next required action. It is mandatory to per-

form maintenance as describes in this manual.

5.2 Operational structure
See also chapter 3.9.2 for information about „Start-up“ and „Shut-down“. Both 

procedures are essential and considered part of routine maintenance. 

FIGURE 169

Maintenance
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Rapid access to daily procedures covering routine maintenance. 

Click on „Maintenance“ to access to maintenance procedures.

 

„Weekly“

„Daily“

„Monthly“

„Special“

Daily, weekly, monthly and special maintenance procedures are colour-coded.

FIGURE 170

Colour code for maintenance
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5.2.1 OVERVIEW OF MAINTENANCE PROCEDURES

Status of current procedures (Valid/Invalid/Expired/Interrupted)

Last date of executed procedure

Running time until next execution

Additional information

FIGURE 171
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5.2.2 OUTLINE OF THE ENTIRE MAINTENANCE PROGRAM

Users have to execute “Start-up” and Shut-
down” procedures at the beginning and end 
of each workday to achieve maximum ope-
rational efficiency.

Functions considered to be of sufficiant 
importance to require weekly monitoring. 
Work windows show the current level of li-
quids in tanks.

Monthly execution of functions that per-
mits the longer use of key critical parts and 
are of significant importance to ensure con-
tinuing analyzer performance.

Occasional operations that should be exe-
cuted for the replacement of those parts 
that may wear during the normal working 
process. Work windows show the current 
status of parts.



maIntenance 159

Daily

Each window provides 
a guide to administer a 
specific task

The four categories of 
maintenance and the ac-
companying work win-
dows are designated by 
color.

Weekly

Monthly

Special

FIGURE 172
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5.3 Routine maintenance
The execution of routine procedures in a timely manner will help avoid deterio-

ration of instrument parts, allow for the management of waste, liquid resources 

and the hydraulic system, and alert the user to critical instrument needs to ma-

ximize test result accuracy. 

It is highly recommended that all listed items be performed as scheduled.

The remaining pages in this chapter outline all procedures needed for „Routine“, 

„Daily“, „Weekly“, „Monthly” and “Special“ maintenance. The functions of each 

category are illustrated with a full page diagram (see sections 5.3, 5.3.1.2, 5.3.2.2 

and 5.4).

An outline of the steps required for each of the specific maintenance items pro-

grammed for each category are provided, complete with details and important 

notes. Key steps in the “Command sequence” are also illustrated to highlight 

the path to the appropriate work window that is needed to complete each task.

5.3.1 DAILY

User’s are recommended to execute “Start-up” and Shut-down” procedures 

at the beginning and end of each workday to achieve maximum operational  

efficiency.

Start-up
Procedure: 45 minutes.
Instrument diagnosed for
potential malfunction.
Can be programmed to
start automatically. 

FIGURE 173

Start-up
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Shut down 
Procedure: 0 to 30 minutes. 
Automatic turn-off of PC. 
Puts analyzer on stand-by. 
Disables unreadable cu-
vettes. 

5.3.1.1 Start-up

The start-up procedure is executed to ensure suitable test result accuracy and to 

avoid damage caused by malfunctioning pumps. At start-up the following ope-

rations are activated: 

(i) prime of the hydraulic system;

(ii) check of the pumps;

(iii) calibration of the optical group (lamp emission, autozero);

(iv) wash of all reaction cuvettes;

(v) recording of reference readings taken at all

      wavelengths for each cuvette when filled with water. 

See 5.3.1.1 and 5.3.1.2 for ad-

ditional information regar-

ding the use of daily “Start-up” 

and “Shut-down”. See 3.9.2 for 

„Quick start-up“

FIGURE 174

Start-up

FIGURE 175

Shut-down

After log-in if start-up has not 

been already executed that 

day, the DAILY START-UP message 

box will appear (see also 173). 
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User daily start-up schedule

When? Recommended daily.
Reading results are not satisfactory and “Start-up” is necessary to 
activate optical calibration. 

How? Press “On / Off” (bottom left main page). Select “Start-up” to access 
the work window. Press “OK” to continue or “Cancel” to abort. 

Command 
Sequence

5.3.1.2 Shut down

The shut-down procedure activates a wash of those reaction cells that had not 

yet been washed at the time the analyzer was stopped.

User daily shut-down schedule

When? Recommended daily when tests have been run and the analyzer is 
no longer needed, so a “Shut-down” procedure is required to acti-
vate a wash of those reaction cells that have been used.

FIGURE 176

Start-up
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How? Press „On/Off“ (bottom left main page).
Select „Shut-down“ to access the „Final shut-down“ work window.
Options

 Create worklist backup after shut-down: Recommended if  

 worklist have not been previously saved.
 Clear data: Deletes all open worksheets. All data will be lost! Be 

  careful!
 Exit after shut-down.

 Turn off PC after shut-down.

 Programmed restart * puts the analyzer on stand-by and, by

indicating date and time, an auto-restart and a warm-up will be com-
pleted for the next scheduled use.

 Automatic start-up runs a “Start-up” procedure after restart

has been programmed.

*If restart has been programmed do not switch off the analyzer or the timed 
auto-restart will be cancelled.

If none of the options are required, press “OK” to activate a wash of those 
reaction cells that have been used (if all cuvettes have already
been washed, the procedure ends immediately) or “Cancel” to abort. After 
completion of this procedure, switch off the PC, monitor and analyzer. Clo-
se reagent bottles and place them is a refrigerator. See also chapter 3.3.1.

Command 
Sequence 

Do not switch off the refrige-

ration plate if reagents are to 

remain on board.

FIGURE 177

Shut-down
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5.3.1.3 Special note

You will be asked to execute „Start-up“ automatically after starting the HI Soft-

ware.

Switch-on / Log-in / Start-up  

1. Switch on the analyzer.

2. Switch on the PC and the monitor.

3. Click on programme icon and “Log-in”.

4. Upon confirmation of the appropriate name and password the REAGENTS 

tab will be displayed.

See also 3.1.

„Shut-down“ as a normal daily procedure independent of “Daily” maintenance 

recommandations.

If start-up has not been exe-

cuted the DAILY START-UP 

message box will appear

FIGURE 178

Program start
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Power-off / Shut-down / Switch-off

1. To begin closing procedures, first click the “Power-off” button to access the 

options required. 

If testing is to be resumed 

shortly, press “Exit” and “Fi-

nal shut-down” will not be 

executed.

Options

Power-on / Power-off

2. To continue closing procedures, select the “Shut-down” option to access the 

“Final shut-down” panel.

3. Switch off the PC and the monitor.

4. Switch off the analyzer. 

See also 3.1.

5.3.2 WEEKLY

Functions considered to be of sufficient importance to require weekly monito-

ring. 

Service

 If this procedure is neglected 

any test residue remaining 

may damage the cuvette walls. 

This will reduce testing accuracy 

and possibly require the earlier 

replacement of cuvettes.

FIGURE 179

FIGURE 180

Weekly
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 - Empty waste

 - Fill common resources

 - Prime hydraulic system

Work windows show the current level of liquids in tanks. 

5.3.2.1 Empty waste

It is extremely important that disposal procedures be followed with great care 

to avoid human and environmental contamination.

User weekly maintenance schedule

When? Recommended weekly.
Waste tank appears to be nearly full.
Waste level sensor is activated.

FIGURE 181
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How? Press “Service” (bottom left main page). 
Select “Maintenance” to display the “MAINTENANCE PROCEDURES” 
panel.
Press “Empty waste” to display work window showing liquid level 
in waste tank.
Manually empty the tank.
Upon completion press “Confirm waste emptied”.
Press “OK” to return to the overview. 

Command 
Sequence

FIGURE 182

Empty waste
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Waste management

Waste tank (capacity 20 L)

All waste liquids discharged by the analyzer are collected here. Local laws may 

specify waste management procedures and enforce the manner in which waste 

is to be disposed. 

The waste liquids are classified as CER 180103 according to CEE directives 

91/156/CEE, 91/689/CEE, 94/62/CEE.

5.3.2.2 Fill common resources

Common resources should be monitored and refilled as required to prevent pre-

mature stopping of scheduled work. 

When? Recommended weekly.
Liquid level sensor is activated.

How? Press “Service” (bottom left main page).
Select “Maintenance” to display the “MAINTENANCE PROCEDURES” 
panel.
Press “Fill common resources” to display work window showing li-
quid level in systemic solution and Special Wash Solution tanks.
Manually fill the systemic solution or Special Wash Solution tank(s).
Upon completion press “Confirm water replaced” or “Confirm clea-
ning solution replaced”.
Press “OK” to return to the overview.

After filling common resour-

ces it is recommended that a 

prime of the hydraulic system be 

executed (see 5.3.2.1) to remove 

air bubbles that may be trapped 

in the system.
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Command 
Sequence 

Confirm Confirm

Common resources 
Systemic Solution (20L capacity)
Special Wash Solution (capacity 2 L)
Two different solutions are required for routine washing functions program-
med for the analyzer.

Systemic Solution
Systemic Solution (also called „Water“ in Hi software) is a mix of de-ionized 
water (max. 10 µS) and Wash Add (cat. no. 18971). Please check the leaflet of 
Wash Add (cat. no. 18971) for the dilution and preparation of Systemic Soluti-
on.

FIGURE 183
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Special Wash Solution 
Special Wash Solution (also called „Cleaning“ in Hi software) is a mix of de-
ionized water (max. 10 µS) and sodium hydroxide (NaOH). The final concen-
tration of NaOH in the tank must be 60 mmol/l (equal to approximately 0.24% 
NaOH).
The easiest way is to order the Special Wash Solution from Human:
Please check the leaflet of Special Wash Solution (cat.no. 18974) for the diluti-
on and preparation to be used on the analyzer.
Cat. no. 18974 contains 30 ml of NaOH (2 mol/l) in each bottle. 
Read the leaflet and the material safety datasheets of the solutions careful-
ly. NaOH in the concentrations above is considered corrosive and has to be 
handled with care.

Diluent
Diluent has to be placed in position 30 of the reagent tray. Most Human me-
thods use physiological (0.9%) NaCl solution as diluent.
Refer to the leaflet of the reagent to know which diluent is suitable for your 
method. Diluent is necessary to finish start-up procedure.

The level of liquid in the diluent bottle should be checked more fre-
quently than during regular weekly maintenance.

5.3.2.3 Prime hydraulic system

This procedure is employed for the initial filling of the system prior to first ope-

ration and then weekly to ensure the removal of any air bubbles that may have 

become trapped in the system. 

Warning 
If the tube connecting either the systemic solution or Special Wash Solution 
tank is empty or shows a loss of liquid it is likely that the neoprene casset-
te of one or more of the peristaltic pumps has developed a leak and the 
hydraulic system above the pump has drained. This will require technical 
assistance to determine which pump is at fault. Then it must be replaced.

User weekly maintenance schedule

When? Recommended weekly.
Instrument has been switched off and has not been in use for more 
than 24 hours.
Hydraulic tubes have been disconnected.

You may also order and use 

HumaStar 600 Diluent (cat.

no. 16663/10) for HumaStar 100 

and 200.

After filling common resour-

ces it is recommended that a 

prime of the hydraulic system be 

executed (see 5.3.2.1) to remove 

air bubbles that may be trapped 

in the system.
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How? Press “Service” (bottom left main page).
Select “Maintenance” to display the “MAINTENANCE PROCEDURES” 
panel.
Press “Prime hydraulic system” to display work window.
Activate one of the options provided:
1. “Fill entire system”,
2. “Water only” or
3. “Cleaning solution only”.
Press “OK” to return to the overview. 

Command 
Sequence 

3

2

1

“Empty entire system”: Before moving the instrument for any reason, 
completely empty the hydraulic system and disconnect the tanks for 
systemic solution, special Wash Solution and waste from the manifold.

Before the prime of the hy-

draulic system is executed, a 

complete check of the pumps is 

automatically performed to avoid 

liquid overflow and possible con-

tamination.

FIGURE 184

Prime system
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5.3.3 MONTHLY

Service

Available functions are:
-  Sampling needle rinse
-  Special cuvette wash 
-  Testing pumps 

FIGURE 185

Monthly maintenance

FIGURE 186

Monthly maintenance
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5.3.3.1 Sampling needle rinse

This procedure is designed to clean the sampling needle using a Special Wash 

Solution to remove residues caused by the repeated use of certain reagents in 

order to ensure accurate test results.

When? Recommended monthly. 
Sampling needle appears dirty.

How? Press “Service” (bottom left main page).

Select “Maintenance” to display the “MAINTENANCE PROCEDURES” panel.

Press “Sampling needle rinse” to display work window.

Manually provide a bottle with a minimum of 26 ml of diluted Special Wash 

Solution (1.2 mol/l NaOH) in position 1 of the reagent tray.

1.2 mol/l is approx. 4.8% NaOH solution. You can dilute Special Wash Solu-

tion Cat.no. 18974 30 ml on 20 ml of deionized (<10µS) and filtered water.

Special Wash Solution are classified as dangerous goods. Read the respec-

tive leaflets and handle the solutions with upmost care.

Press “OK” to activate a complete rinse procedure of the sampling needle. 

Command 

Sequence

 

Following a needle rinse pro-

cedure if test results are still 

inaccurate and dirt and residue 

remain, the sampling needle 

should be replaced by a qualified 

technician (see 5.4.1.3)

FIGURE 187

Needle rinse

Special Wash Solutions are 

classified as dangerous goods.
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5.3.3.2 Special cuvette wash

A special cuvette wash is necessary when

the average optical density (OD) of cuvettes is too high.

User monthly maintenance schedule 

When? Recommended monthly. 
Recommended more regularly if you measure lots of turbidimetry. 
Check cuvette OD on a daily basis and decide if special washing is 
necessary.
Test results are not satisfactory.
Average optical density (OD) of cuvettes is too high.

How? Press the “Service” icon (bottom left main page).
Select the “Maintenance” option to display the “MAINTENANCE 
PROCEDURES” panel.
Press “Special cuvette wash” to display work window.
Manually provide a bottle with a minimum of 26 mL of Special 
Wash Solution (1.2 mol/l NaOH) in position 1 of the reagent tray. 
(See also special notes about Special Wash solution on previous 
page, chapter 5.3.3.1).
Press “OK” to activate a complete wash of all the cuvettes and 
needles. 

Command 
Sequence

Following a special wash pro-

cedure, cuvettes that remain 

dirty or damaged should be re-

placed (see also replacement in-

structions - see 5.4.)

Average OD values are indica-

ted in the “Overview of spec-

trum curves” (see 5.4)

FIGURE 188

Cuvette wash

See notes for Special Wash 

Solution on previous page. 
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5.3.3.3 Testing pumps

This function performs a precise measurement of liquid volumes and rates of 

flow for the wash function of the sampling needle, and for the cuvette wash 

station functions of dispensation and aspiration.

When? Recommended monthly. 
Test results are not satisfactory.

How? Press “Service” (bottom left main page).
Select “Maintenance” to display the “MAINTENANCE PROCEDURES” 
panel. 
Press “Testing pumps” to display work window.
Manually provide a tube with a minimum of 5 ml
of water in position 1 of the sample tray.
Press “Execute test” to diagnose performance of all pumps.
Press “OK” to return to the overview.

Command 
Sequence

 A pump test will indicate eit-

her ... “Warning” (the capaci-

ty of the pump is outside the ran-

ge of validity), “Replace” (see 

5.4.1.2 for replacement) or “OK”.

Results can also be verified under 

details in the “MAINTENANCE 

PROCEDURES” overview.

FIGURE 189

Pump test
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5.4 Special maintenance
A note for the user

The importance of special maintenance procedures is highlighted to focus at-

tention on certain parts critical to the functioning of the instrument and to alert 

the user of the life remaining until replacement is required. 

It is highly recommended that all listed items be performed as scheduled.

User’s are advised to carefully check the “Estimated time left” on the “MAINTE-

NANCE PROCEDURES” panel, during their “Routine maintenance” sessions, in 

order to identify the need for the replacement of parts as early as possible. Parts 

monitored for replacement ...

 - Reaction cuvettes,

 - Peristaltic pumps,

 - Vacuum pumps*,

 - Halogen lamp,

 - Interferential filters*.

Parts listed for replacement ...

 - Sampling needle*

 - Fuses

* Technical assistance for replacement is mandatory

Access special maintenance features

Occasional operations that should be executed for the replacement of those 

parts that may wear during the normal working process. 

Service

FIGURE 190

Special maintenance
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Work windows show the current status of parts and permit confirmation when 

replaced.
 

FIGURE 191

Cuvettes

FIGURE 192

Filters
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5.4.1 PARTS MONITORED FOR REPLACEMENT

5.4.1.1 Replacement of reaction cuvettes

User special maintenance schedule

When? After approx. 30 000 tests. Optical reading results are not satisfactory.

Individual cuvettes are color coded “Unusable”. 

How? Press “STOP” (top right main page)

and wait for the “STOPPED” status to appear.                        

Press “Service” (bottom left main page).

Select “Maintenance” to display the “MAINTENANCE PROCEDURES” pa-

nel. Press “Reaction cuvettes” to display work window.

Select any “Unusable” cuvette and that cuvette will be positioned at the 

opening for removal and replacement (see fig. 195). Manually remove 

the “old” cuvette and insert the “new” replacement until it “clicks” into 

place (a special tool for cuvette removal and replacement is provided in 

the accessory box).

Upon completion press “Confirm cuvette changed”.

Press “OK” to return to the overview.

FIGURE 193

Pumps

Before proceeding with re-

placement, first try a “Special 

cuvette wash”. The problem may 

be related to residue within the 

cuvette instead of a deterioration 

of the cuvette itself. If this is the 

case, following the wash, the 

“Not usable” designation will be 

removed.

 Ensure that the analyzer is 

completely stopped before 

continuing with this operation.
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Command 
Sequence 

For additional

information

select

“Overview”

(see fig. 195)

Access to

“Reaction cuvettes”

work window

(see fig. 195)

 

FIGURE 194

Cuvettes

When handling a cuvette 

touch only the top edge to 

avoid damage to the external sur-

face and the risk of faulty test 

readings.
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Spectrum curve of a single cuvette plotted using an unused cuvette as a 
reference. 

Spectrum comparisons of all cuvettes on the rotor to illustrate current 
operational status.

FIGURE 195

Cuvette status
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Cuvette status is colour coded according to the colours shown in fig. 196.
 

5.4.1.2 Replacement of pumps

Peristaltic pumps

Check the status and replace peristaltic pumps. 

When? Check pump status. One or more pumps need to be changed.
During the monthly pump test (see chapter 5.3.3.3) the user can 
identify pumps that are malfunctioning and need to be replaced.

How? Press “STOP” (top right main page) and wait for the “STOPPED” sta-
tus to appear. 
Press “Service” (bottom left main page). Select “Maintenance” to 
display the “MAINTENANCE PROCEDURES” panel. Press “Pumps” 
to display work window. (Remove panel covering the peristaltic 
pumps.) Identify the pump head to be replaced (see fig. 199). Dis-
connect the tubes of that pump. Press the lateral release clips and 
remove the pump head. Align a new pump head with the axis of 
the motor and insert until it “clicks” into place. Reconnect the tubes 
with the nipples. Following each pump change press “Confirm re-
placement”. Press “OK” to return to the overview.
Run pump test (see chapter 5.3.3.3) to verify the capacity of the new 
pump.

FIGURE 196

Cuvettes

Ensure that the analyzer is 

completely stopped before 

continuing with this operation.
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Command 
Sequence 
  

Window

for pumps

(see fig. 199)

Vacuum pumps

When?
Indicated in the “Pumps” work window. 
TECHNICAL ASSISTANCE FOR THE REPLACEMENT
OF A VACUUM PUMP IS MANDATORY.  

FIGURE 197

Peristaltic pumps

Upon completion run a pump 

test 5.3.3.3 a number of times 

to verify the capacity of the pump 

just installed.

FIGURE 198

Vacuum pump
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Functioning 

To be replaced

FIGURE 199

Pumps work window
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Pump status

The status of the pumps is updated after you have run a pump test (see chapter 

5.3.3.3). Peristaltic pumps are marked red, if the flow-rate is below 500µl/sec.

If liquid remains inside the cuvettes after the second aspiration, the status of 

the vacuum pumps turns red.

Warning:
When replacing the needle wash well aspiration pump (see above) 
handle with care to avoid possible biological contamination.

5.4.1.3 Optical Group

Replacement of Halogen lamp

User special maintenance schedule 

When? Lamp is too old and needs replacement. 

How? Press “STOP” (top right main page) and wait for the “STOPPED” sta-
tus to appear.
Remove the panel in the back of the instrument covering the lamp 
housing.
Unplug the wire connecting the lamp to the analyzer.
Release the thumbscrew and remove the entire lamp fitting.
Completely remove the thumbscrew from the “old” lamp fitting 
and attach it to the “new” replacement.
Insert the “new” halogen lamp fitting in the lamp housing, firmly 
tighten the thumbscrew and plug in the lamp wire.

Reconnect the power supply cable.

Turn on the instrument and log-in
Press “Service” (bottom left main page).
Select “Maintenance” to display the “MAINTENANCE PROCEDURES” 
panel.
Press “Optical group” to display the work window.
Press “Confirm lamp replacement”.
Press “OK” to return to the overview. 
Run start-up calibration and controls to check the function. 
Ask for technical assistance if there is any problem or you have any 
doubts.

  

Be sure that the analyzer is 

turned off, that the power sup-

ply cable is disconnected and 

the lamp has cooled for at least  

5 minutes.

Do not touch the bulb of the 

lamp with your bare hands. 

Dirt and grease will shorten the 

lifetime of the lamp.
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Command 
Sequence

  

Work window

for optical group

(see fig. 198)

Replacement of Interferential filters

When? Filters are too old and need replacement.

TECHNICAL ASSISTANCE FOR THE REPLACEMENT
OF INTERFERENTIAL FILTERS IS MANDATORY. 

FIGURE 200

Lamp

FIGURE 201

Filters
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Efficiency (%)

Filter efficiency in percent of the 

original status after manufacturing

(listings 0 to 100%)

Offset of the dark reference value

When the listed current value is either 

greater than 100 or negative, technical 

assistance is required.

 Lamp life

 Showing the number of hours the lamp has been burning.

 „Replace lamp“ will set the counter to zero.

Wavelength

Current listings of filter/wavelength 

configurations on board. (Filters may 

be changed to accommodate varying 

user needs.)

Gain of the filter

Should be in the range of 

1200 - 1800 mVolt

Evaluation

Valid if gain of the filter is 

within range.

FIGURE 202

Optical group
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5.4.2 PARTS LISTED FOR REPLACEMENT

5.4.2.1 Sampling needle

When? Sampling needle is bent, broken or appears 
dirty even immediately following the month-
ly “Sampling needle rinse”.

TECHNICAL ASSISTANCE FOR THE REPLACE-
MENTOF THE SAMPLING NEEDLE IS MANDA-
TORY. 

5.4.2.2 Fuses

User special maintenance schedule

When? Instrument does not turn on and power switch does not light.
Before replacing a fuse check to see that the fault has not been
caused by the poor connection of the power cable.

How? Attention: Be sure that the instrument is switched-off and the power 
supply cable is disconnected.
Open the fuse box (use a small screw driver).
Remove both fuses and replace them using those contained in the kit.
(Before inserting the new fuses check that they are not damaged.)
Close the fuse box.
Reconnect the power supply cable.
Turn on the instrument and check if the power switch lights up. 

FIGURE 203

Needle

Electrical hazard.
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5.4.3 ACCESSORIES AND CONSUMABLES THAT ARE NOT INCLUDED IN THE 

  STANDARD DELIVERY

Additional accessories and consumables that might be necessary but are not included in 
the delivery.

Quantity Description Cat. No. Comment

1
Wash Additive
 4 x 25ml

18971
Standard wash solution for HumaStar 
100 and 200. Necessary for operation!

1
Special Wash 
Solution 12 x 30ml

18974

Special wash solution for HumaStar 100 
and 200. Contains 2 mol/L NaOH. Dan-
gerous good regulations apply! 18974 or 
NaOH solution purchased locally is ne-
cessary for operation!

1
Cuvette Clean
4 x 100ml

18973 Necessary for turbidimetric tests

1
Sample tray 
20+20 positions

16890/11

Optional. Instrument needs to be confi-
gured by service engineer.
20 positions: 3.5 ml Hitachi Cups
+ 20 positions: 12 - 16 x 100 mm Primary 
Tubes

1
Sample Cups 
3.5 ml (1000 pcs.)

16890/32 For Sample tray 16890/11

1 Personal Computer 18992P
Can be purchased locally or from Human
See comment in chapter 2.3.1

1 TFT Screen 17901M Can be purchased locally or from Human

1
LCD Touch Screen 
Monitor

18991MT Can be purchased locally or from Human

1
Desktop Barcode 
Reader

16890/19 -

1 Laser Printer 18993L Can be purchased locally or from Human

1
Reaction Cuvettes 
(200 pcs.)

16890/33

80 cuvettes are sufficient for approxima-
tely up to 30.000 tests.
80+20 cuvettes are contained in the 
standard delivery.
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5.5 Maintenance annexes

5.5.1 QUALIFIED ASSISTANCE

Technicians qualified to perform repair and maintenance operations for Human 

analyzers have completed training programs conducted by the staff of Human 

Instruments. Under no circumstance should technical interventions be perfor-

med by any other than approved technicians and qualified specialists.

If you have any doubt concerning the competence and skill of a given technician 

assigned to perform work for you, immediately contact the distributor respon-

sible for the installation of the instrument in your laboratory and discuss this 

with him or her. 

If needed Human will provide the latest contact information on technical assi-

stance available in your area.
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5.5.2 CHECKLIST
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5.6 Special Note
The execution of routine procedures in a timely manner will help avoid deterio-

ration of instrument parts, allow for the management of waste, resource liquids 

and the hydraulic system, and alert the user to critical instrument needs to ma-

ximize test result accuracy.

The importance of special maintenance procedures is highlighted to focus at-

tention on certain parts critical to the functioning of the instrument and to alert 

the user of the life remaining until replacement is required.

It is highly recommended that all listed items be performed as scheduled.
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