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1 Introduction 

Medikro Calibration Syringes are intended to be used to check the calibration of Medikro 
Spirometers. They can also be used to check the volume accuracy of other volume or flow 
sensing spirometers. These calibration syringes are manually operated by actuating the piston 
rod in and out of the cylinder assembly. The outlet port of the syringe assembly is attached to 
the device under test. The calibration syringe when actuated displaces known volumes of air into 
the flow device. Medikro Spirometry Software compares the calibration syringe volume with the 
flow measurement system and shows difference to given volume in %.  

1.1 Scope 

This document describes Medikro Calibration Syringe usage. It describes the system components, 
their functions and needed calibration check and calibrations.  

1.2 Who Should Use This Manual 

This manual is directed to personnel responsible for using Medikro Spirometers and Calibration 
Syringes. 

1.3 Terminology, Acronyms and Abbreviations 

Table 1-1. Terminology, acronyms and abbreviations 

Term Description 

ATS American Thoracic Society 

ERS European Respiratory Society 

 

 

Figure 1-1. M9477 (front) and M9474 (back) Calibration Syringe 
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2 Components 

 

 

Figure 2-1. Main Components of M9474 Calibration Syringe 

 

1. Outlet Port Adapter for Calibration Syringe  
2. Screw (6 pcs) 
3. Front Plate  
4. Trunk for 3000 ml Calibration Syringe  
5. Corner Band for Calibration Syringe (6 pcs)  
6. Panel, Calibration Syringe, volume 3000 ml (6 pcs) 
7. Screw 
8. Piston plate  
9. O-ring 
10. Lock washer  
11. Piston Shaft  
12. Back Plate  
13. Screw (6 pcs) 
14. Sleeve Bearing for Back Plate  
15. Elliptical Knob for Shaft 
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3 How to perform calibration check with Medikro 
Spirometry Software? 

Calibration check procedure forms an essential part of good laboratory practice. Spirometers 
should be calibration checked daily as outlined in the ATS and ERS recommendations. Not only to 
adjust or check accuracy of the device but also verify that whole system works properly.  

A spirometer connected to a PC will start to warm up immediately after Windows is started. This 
is a normal and general procedure for most high-precision measurement devices. Before starting 
the actual measurements or calibration check, it is recommended to allow the spirometer device 
and calibration syringe to have a brief warm-up period of a minimum of 5 minutes, to reach a 
thermal equilibrium. 

To perform a calibration check, click the Calibrate button or select: 

Device->Calibrate 

Medikro Calibration Syringe (product code: M9474) is recommended. However, Medikro 
Spirometry Software allows the user to enter the volume of the calibration syringe leaving you an 
option to use other volumes for calibration as well. 

Attach the spirometer with the flow transducer into your calibration syringe. Empty the syringe. 
Click the Calibrate button. The program will instruct as follows: 

Start Calibration Check (with an empty syringe). 

After starting the calibration, the program will instruct: 

Fill the syringe with one stroke. 

The program will continue: 

Empty the syringe with one stroke. 

Perform at least 3 consecutive fill / empty cycles using a flow rate of about 6 L/s and after that 
click the “Finish Calibration Check” button. The program will show the result of calibration 
check compared to acceptance limit. 

If the result is inside the acceptance limit, the compensation performs successfully. If the result 
is not inside the acceptance limit, redo the calibration check. If the result of the calibration 
check still fails, perform the calibration. 
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4 Service 

Calibration, service and repairs of Medikro Calibration Syringe should be carried out only by 
Medikro or by Medikro distributor/service specifically approved by Medikro. There are no user 
serviceable components inside the equipment. For the names and addresses of authorized 
Medikro distributors and service, please contact Medikro Sales at sales@medikro.com. 

Medikro Calibration Syringes are not required to be disassembled in the field for cleaning or 
disinfection. Without proper training and equipment the precise components of these syringes 
could be damaged in the disassembly/reassembly process.  

A routine annual service and calibration certification on the syringes is recommended. The 
equipment used to perform the accuracy check should itself be certified and traceable to 
national or international standards.  

Larger hospitals or laboratories might have quality system which requires annual proof of 
verification / calibration of their equipment. This is accomplished with annual service and 
verification procedure of the device. 

During the service process calibration syringe is taken apart, cleaned and worn parts are 
replaced. Cylinder volume is measured with traceable calibrated dimension measuring devices 
and the parts are lubricated with (FDA accepted, USDA H1 approved) special grease. Measured 
calibration syringe volume can be fed to Medikro Spirometry Software settings. In this way the 
possible deviation from 3000 ml can be zeroed. 

The order codes for annual service and verification of M9474 and M9477 Calibration syringe are: 

M9474-asv, Annual service and Verification of M9474 Calibration syringe, volume 3000 ml. 
M9477-asv, Annual service and Verification of M9477 Calibration syringe, volume 1000 ml. 

The procedure includes a renewed piston gasket ring, special grease and outlet port adapter. 

Other spare parts will be charged according the Medikro spare part catalogue (normally other 
spare parts are not required). 
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5 Maintenance instructions 

5.1 Inspection 

Inspect the syringe for damage at all stages of handling. If damage is detected on any 
components of the syringe calibration, service and repairs should be carried out only by Medikro 
or by Medikro distributor/service specifically approved by Medikro. In case damage is detected 
on any component of the syringe, the calibration as well as service and repairs should be carried 
out only by Medikro or by Medikro distributor/ service specifically approved by Medikro. 

5.2 Leak Test 

Leak test the calibration syringe by occluding the outlet port with one hand while pushing on the 
piston rod with the other. With your ear close to the piston rod end plate listen for a hissing 
sound indicating a leak. Air inside the syringe will compress but no hissing sound should be 
heard. 

5.3 Rattle test 

Rattle test the calibration syringe by holding the syringe with both hands and shaking the syringe 
vigorously. Sound of any loose parts or fittings is a clear sign of failure or breakage. Check if any 
foreign objects has been entered to the syringe and remove them through holes in front and back 
plates.  

5.4 Adapter 

Make sure (inspect visually) that the inner part of the adapter is settled evenly. If the inner part 
of the adapter is not settled evenly, press the adapter in place with your finger. 

 

 

5.5 Sleeve Bearing 

Check if Back Plate Sleeve Bearing is tightly fitted. Backlash in piston shaft direction is max.  
0.1 mm. Larger movement or breakage in sleeve bearing itself require repair carried out only by 
Medikro or by Medikro distributor/service specifically approved by Medikro. 
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6 Cleaning Instructions 

The syringes are supplied clean and nonsterile. Disinfection or sterilisation is not required 
because the syringe will not come into contact with patients. 

6.1 Cleaning procedure 

Calibration syringe should be kept visually clean using clean soft cloths with water, clean soft 
cloths with mild detergent (neutral pH 7) or clean soft cloths with standard hospital 
disinfectant/cleaners. For wiping and drying use a clean dry cloth. Cleaning solutions or cloths 
should not be used inside the cylinder area of the syringe.  
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7 Storage Instructions 

Cover the calibration syringe when not in use to avoid dust build-up and contamination. 
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8 Technical Specifications 

8.1 1 L Syringe 

Table 8-1. M9477 Technical specifications  

Technical specifications M9477 Calibration Syringe 

Total volume 1000ml 

Accuracy 

Meets or exceeds the ATS and ERS 
recommendations (Standardization of 
Spirometry, 2005) of ±0.5% or ±15 ml max by 
±0.24% of maximum volume or ±2.4 ml 

Volume stroke 127 mm 

Cylinder bore ID 100 mm 

Lubricator 

Fulfils the U.S. requirements (Guidelines of sec. 
21 CFR 178.3570 of the FDA regulations) and is 
authorized by USDA (USDA H1) 

Outlet port adapters 

Adapters are made of resistant silicone rubber. 
Available for Medikro oval flow transducer, and 
universal round shaped mouthpieces with 25, 
27, 29 and 31 mm internal diameters 

Flow range 0…±15 l/s (user dependent, manually operated) 

Temperature range 
Operating: +10…+40°C / +50…+104°F 
Storage/Shipping: -20…+50°C / +14…+122°F 

Relative humidity range 
Operating: 15 … 90% RH 
Shipping/storage: 10 … 95%RH 

Pressure range 
Operating: 700 ... 1060 hPa 
Storage/Shipping: 500 ... 1060 hPa 

Physical dimensions (LxWxH) 257 mm x 120 mm x 106 mm 

Weight 0.9 kg 

 

8.2 3 L Syringe 

Table 8-2. M9474 Technical specifications 

Technical specifications M9474 Calibration Syringe 

Total volume 3000ml 

Accuracy 

Meets or exceeds the ATS and ERS 
recommendations (Standardization of 
Spirometry, 2005) of ±0.5% or ±15 ml max by 
±0.24% of maximum volume or ±2.4 ml 

Volume stroke 382 mm 

Cylinder bore ID 100 mm 

Lubricator 

Fulfils the U.S. requirements (Guidelines of sec. 
21 CFR 178.3570 of the FDA regulations) and is 
authorized by USDA (USDA H1) 

Outlet port adapters 

Adapters are made of resistant silicone rubber. 
Available for Medikro oval flow transducer, and 
universal round shaped mouthpieces with 25, 
27, 29 and 31 mm internal diameters 

Flow range 0…±15 l/s (user dependent, manually operated) 

Temperature range 
Operating: +10…+40°C / +50…+104°F 
Storage/Shipping: -20…+50°C / +14…+122°F 



Medikro Calibration Syringe  
User's Manual  

M8322, 1.0 Page 11/12 

Relative humidity range 
Operating: 15 … 90% RH 
Shipping/storage: 10 … 95%RH 

Pressure range 
Operating: 700 ... 1060 hPa 
Storage/Shipping: 500 ... 1060 hPa 

Physical dimensions (LxWxH) 532 mm x 120 mm x 106 mm 

Weight 1.9 kg 
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9 Warranty 

9.1 Terms of warranty 

Subject to the conditions listed below, Medikro Oy, (hereinafter called the Medikro) warrantees 
to repair or at its opinion replace any component thereof, which, in the opinion of Medikro is 
faulty or below standard as a result of inferior workmanship or materials. 

The conditions of this warranty are: 

1. This warranty shall only apply to hardware defects which are notified to Medikro or to its 
authorised distributor within 1 year of the date of purchase of the equipment, unless 
otherwise agreed in writing by Medikro. 

2. This warranty does not cover any faults caused by accident, misuse, neglect, tampering with 
the equipment, use of consumable items or parts not approved by Medikro, or any attempt 
at adjustment or repair other than by personnel accredited by Medikro. 

3. If a defect occurs, please contact the supplier from whom it was purchased for advice. 
Medikro does not authorise any person to create for it any other obligation or liability in 
connection with Medikro equipment. 

4. This warranty is not transferable and no person, firm or company has any authority to vary 
the terms or conditions of this warranty. 

5. To the maximum extent permitted by law, Medikro does not accept liability for any 
consequential damages arising out of the use of, or inability to use any Medikro equipment. 

This warranty is offered as an additional benefit to the Consumer's statutory rights and does not 
affect these rights in any way.  

 


