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COVER LETTER 

 

510(k) Type: Traditional  

 

Device Common Name: HEPA Filtration system 

 

Submitter: Airsonett AB 

         Metallgatan 

         SE-262 72 Angelholm 

         Sweden 

         +46 431 402470 

 

Contact: Constance G. Bundy 

     C. G. Bundy Associates, Inc. 

     435 Rice Creek Terrace 

     Fridley, MN 55432 

     763-574-1976 

     Fax: 763-571-2437 

     cgbundy@live.com 

 

Confidentiality: Confidentiality is claimed for those documents marked as such 

 

Classification Regulation: 21 CFR 880.5045 

 

Class: II  

 

Panel: General Hospital 

 

Product Code: FRF 

 

Associated Documents: None 

 

Basis for Submission: New device 

 

Note: This submission does NOT include clinical data. Therefore, Form 3674 has not 

been included. 
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Design and Use of Device – Table  

 

   Question               Yes     No 

 

Is the device intended for prescription use?      X 

________________________________________________________________________ 

Is the device intended for over-the-counter use?      X 

________________________________________________________________________ 

Does the device contain components derived from a tissue or 

 other biologic source?        X 

________________________________________________________________________ 

Is the device provided sterile?       X 

________________________________________________________________________ 

Is the device intended for single use?       X 

________________________________________________________________________ 

Is the device a reprocessed single use device?     X 

      If yes, does this device require reprocessed validation data? 

________________________________________________________________________ 

Does the device contain a drug?       X 

________________________________________________________________________ 

Does the device contain a biologic?       X 

________________________________________________________________________ 

Does the device use software?        X 

________________________________________________________________________ 

Does the submission include clinical information?      X 

________________________________________________________________________ 

Is the device implanted?        X 

________________________________________________________________________ 
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INDICATIONS FOR USE 
 
 
 
510(k) Number (if known):   
 
Device Name: Airsonett, version AIR-4 
 
Indications For Use:   
 
  
The Airsonett AIR-4 is a Mobile Air Cleaner intended to be used to remove particles 

from the air for medical purposes. The device is intended for home use only.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prescription Use _______   AND/OR  Over-The-Counter Use ___X____ 
(Part 21 CFR 801 Subpart D)     (21 CFR 801 Subpart C) 
 

 (PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON 
 ANOTHER PAGE IF NEEDED) 
________________________________________________________________ 
 

Concurrence of CDRH, Office of Device Evaluation (ODE) 
 
 
 
 
 

Page 1 of _____ 
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510(k) SUMMARY  
 

Submitter: Airsonett AB 

         Metallgatan 

         SE-262 72 Angelholm 

         Sweden 

         +46 431 402470 

 

Contact Information: Constance G. Bundy 

        C. G. Bundy Associates, Inc. 

          435 Rice Creek Terrace NE 

       Fridley, MN 55432 USA 

       763-574-1976 

        Fax: 763-571-2437 

        cgbundy@live.com 

 

Submission Date: March 15, 2013 

 

Device Name and Classification: Airsonett, version AIR-4, Class II 

            21 CFR 880.5045 

            Product Code: FRF 

 

Equivalent Device Identification: Airsonett Airshower Air-3, K081062, BREATHE EASY 

(Models AD and CD) by RespirAid Ltd (K981841) 

 

Device Description:  
 

Airsonett is based on the Temperature controlled Laminar Airflow (TLA) technology. The 

air from the room enters the Airsonett and passes a filter that captures allergens and other 

particles. The filtered air is cooled to slightly below the ambient room temperature and is 

supplied with a low velocity from the air supply nozzle. Since the filtered air is slightly 

cooler, and therefore heavier than the surrounding air, the filtered air will descend slowly 

from the air supply nozzle by means of gravity in a laminar manner (non-turbulent). This 

descending colder air counteracts the body convection, displaces the allergen load in the 

breathing zone and thus dramatically reduces the level of inhalant allergens for the patient all 

through the night. 
 

Air is drawn in through the air intake at the floor level and through the HEPA filter. A silent 

Blower (fan) brings airflow through the filter. The air is directed through the 

Cooler/Heater and divided into a cool respectively warm air flow. The cool air flow is 

directed through the Air guidance arm (neck) and out through the Airshower (Air Supply 

Nozzle). The Airshower can be altered in height, by adding/removing and combining the 

neck parts, to adapt to different types of environments. The warm air flow is directed to the 

Warm air outlet. On its way to the outlet the air flow passes the electronics and transports 

away the extra heat produced by the electronics. 
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Airsonett is based on a microprocessor controlled supervisory system. This system controls 

the device behaviour by measuring temperatures, controlling thermoelectric modules and fan 

unit, monitoring user interaction as well as management of internal timers to keep track of 

the total ontime for the system and time since last filter change. The control functions (Front 

Panel Board) and power distribution function (Power Electronics Board) are allocated on two 

separate circuit boards.   

 

Intended Use: The Airsonett AIR-4 is a Mobile Air Cleaner intended to be used to remove 

particles from the air for medical purposes. The device is intended for home use only.  

 

Comparison Table:  

 

Element of 

Comparison 

Subject Device Claimed SE Device 

Product Airsonett AIR-4 

 

Airsonett Airshower Air-3,  

(510(k) Number K081062) 

 

 

 

 

Manufacturer Airsonett AB Airsonett AB 

Type of Medical 

Re-circulating 

Air Cleaner 

Mobile Air Filtration system Mobile Air Filtration system 

Intended use The Airsonett AIR-4 is a Mobile 

Air Cleaner intended to be used to 

remove particles from the air for 

medical purposes. The device is 

intended for home use only. 

 

 

The Airsonett Airshower Air 3 is a 

Mobile Air Cleaner intended to be 

used to remove particles from the air 

for medical purposes. The device is 

intended for home use only.  

Type of device Over the counter use Over the counter use 

Labeling Airsonett AIR-4 Airsonett Airshower Air-3 

Product 

Description  

Housing Unit Housing Unit 

Air Inlet and Treated Air Outlet Air Inlet and Treated Air Outlet 

Blower Blower 

HEPA filter HEPA filter 

Air Warming Unit Air Warming Unit 

Air Cooling Unit Air Cooling Unit 

Adjustable Air Guidance Arm Adjustable Air Guidance Arm 

Control Panel Control Panel 
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Element of 

Comparison 

Subject Device Claimed SE Device 

Airsonett Airshower makes use of 

the Airshower characteristics and 

cools the air outflow; thereby using 

thermal stratification for guiding 

the air to a patient’s breathing zone. 

Airsonett Airshower makes use of the 

Airshower characteristics and cools 

the air outflow; thereby using thermal 

stratification for guiding the air to a 

patient’s breathing zone. 

Power 

Requirements 

115-230V~ (60-50Hz), 1.7-1.0A 115 V-230V~ (60-50Hz), 1.7-1.0 A 

Standard 

 

IEC 60601-1 IEC 60601-1 

Air Flow Airflow in clean air zone (cool side):  

At least 120 m
3
/h 

Airflow warm side: Approx. 80 m
3
/h 

Total airflow: Approx. 200 m
3
/h 

Airflow in clean air zone (cool side): 

Approx. 150 m
3
/h 

Airflow warm side: Approx. 80 m
3
/h 

Total airflow: Approx. 230 m
3
/h 

Air Quality 

in treated air 

envelope 

(referred as clean 

zone in Appendix 

1.2) 

Filtration efficiency 99.5% of 

particles Ø ≥0.5µm  

which is equivalent to 

-Class 1000 according to FED STD 

209E and 

-Class 6 according to ISO 14644-1  

in environments of 

≤200 000particles/ft
3
 

Class 100-1000 according to FED 

STD 209E 

 

Rate of Air 

Changed 

At least 435 changes per hour ~1500 changes per hour 

Sound Level ≤38 dB(A) ~38 dB(A) 

 

Element of 

Comparison 

Subject Device Claimed SE Device Previous 510(k)  

SE Device for 

Airsonett Airshower 

Air-3 

Manufacturer Airsonett AB Airsonett AB RespirAid Ltd. 

Air Flow Airflow in clean air zone 

(cool side):  

At least 120 m
3
/h 

Airflow warm side: 

Approx. 80 m
3
/h 

Total airflow:  

Approx. 200 m
3
/h 

Airflow in clean air zone 

(cool side):  

Approx. 150 m
3
/h 

Airflow warm side:  

Approx. 80 m
3
/h 

Total airflow:  

Approx. 230 m
3
/h 

20-40 m
3
/h 

Rate of Air 

Changed 

At least 435 changes 

per hour 

~1500 changes per hour 400-600 changes per 

hour 
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Summary of Testing:  

 

Listing of standards applied 

 

 IEC 60601-1, Second edition, 1988 with Amendment 1, 1991 and Amendment 2, 

1995, Medical electrical equipment – Part 1: General requirements for basic safety 

and essential performance 

 

 IEC 60601-1-2, Third edition, 2007, Medical Electrical Equipment – Part 1-2: 

General Requirements for basic safety and essential performance; Electromagnetic 

Compatibility – Requirements and tests. 

 

Performance Tests 

 

Study 

endpoint 

Description of Test Acceptance 

criteria 

Conclusion 

Air quality in 

treated air 

envelope  

(clean zone) 

Efficiency test results of filter. 

 

Filter Filtration 

efficiency ≥99.5% of 

particles with size 

Ø≥0.5µm 

Conforms with filtration 

efficiency ≥99.5%. 

 

Particle cleanliness of clean 

zone of Airsonett AIR-4. 

 

Test method: Laser counter of 

particles Ø≥0.5µm/ft
3
 air flow 

over 1 minute. 

Clean zone Filtration 

efficiency ≥99.5% of 

particles with size 

Ø≥0.5µm 

  

which is equivalent to  

-Class 1000 according  

to FED STD 209E and 

- Class 6 according to 

ISO 14644-1  

in environments of 

≤200 000particles/ft
3
. 

Conforms with filtration 

efficiency ≥99.5%. 

         

Class 1000 according  

to FED STD 209E and 

Class 6 according to ISO 

14644-1 in environments 

of ≤200 000particles/ft
3
. 

 

AIR-4 is equivalent or 

better than previous 

version AIR-3, with regard 

to Air quality in treated air 

envelope (clean zone). 

Particle cleanliness of clean 

zone of Airsonett AIR-4. 

 

 

 

 Stability of the clean 

zone shall be 

preserved. Filter 

efficiency shall be 

preserved.  

The stability of the clean 

zone is preserved and the 

filter does not 

deteriorate on efficiency 

over a normal working life. 

Temperature 

difference 

between 

supply air and 

ambient air 

The cooler/heater unit has been 

individually tested against 

temperature sensors to calibrate 

and verify the temperature 

difference between supply air 

and ambient air. 

 

Temperature difference 

between supply air and 

ambient air: ≥0.75ºC 

(1.35 degrees F). 

 

Conforms with 

temperature difference 

between supply air and 

ambient air: ≥0.75ºC (1.35 

degrees F). 

 

Conclusion: Airsonett AIR-4 is substantially equivalent to Airsonett Air-3 and Breathe Easy 

regarding technology, intended use and performance. 
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 TRUTHFUL AND ACCURATE STATEMENT  
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DEVICE DESCRIPTION 
 

Introduction 
 

Airsonett is developed based on the discovery of high allergen exposure in the 

breathing zone when lying in bed 

During night the concentration of indoor airborne allergens in the breathing zone is primarily 

generated from bed reservoirs (e.g. house dust mite and pet allergens) and is higher than the 

concentration of allergens in the ambient bedroom air 
1
. The reason for the difference in 

concentration of allergens in the breathing zone and the room in general is the body 

convection; the air warmed by the body in the bed creates an airflow that rises due to the 

lower density of the warm air. The warm air transports the allergens present in the bedding 

towards the opening in the duvet where it rises and passes by the breathing zone. Airsonett 

effectively displaces the allergen rich body convection and dramatically reduces the level of 

inhalant allergens during sleep. 

 

Principle 
Airsonett is based on the Temperature controlled Laminar Airflow (TLA) technology. The 

air from the room enters the Airsonett and passes a filter that captures allergens and other 

particles. The filtered air is cooled to slightly below the ambient room temperature and is 

supplied with a low velocity from the air supply nozzle. Since the filtered air is slightly 

cooler, and therefore heavier than the surrounding air, the filtered air will descend slowly 

from the air supply nozzle by means of gravity in a laminar manner (non-turbulent). This 

descending colder air counteracts the body convection, displaces the allergen load in the 

breathing zone and thus dramatically reduces the level of inhalant allergens for the patient all 

through the night. 

 

References 
1. J.Y. Lau, J.K. Sercombe, E.R. Tovey. Characterisation of personal Der p 1 exposure from upper bedding, when placed in 

a clean environment Journal of Allergy and Clinical Immunology Vol. 115, Issue 2, Supplement, Page S94  
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Device Description  

1.1. Schematic description 

Air is drawn in through the air intake at the floor level and through the HEPA filter. A silent 

Blower (fan) brings airflow through the filter. The air is directed through the 

Cooler/Heater and divided into a cool (blue arrows) respectively warm (red arrows) air 

flow. The cool air flow is directed through the Air guidance arm (neck) and out through the 

Airshower (Air Supply Nozzle). The Airshower can be altered in height, by 

adding/removing and combining the neck parts, to adapt to different types of environments. 

The warm air flow is directed to the Warm air outlet. On its way to the outlet the air flow 

passes the electronics and transports away the extra heat produced by the electronics (Fig 1-

3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Fig 1. Airsonett 
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Fig 2. Airsonett - Schematic Air flow/function description 

 

 

(b)(4) Schematic Drawing
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(b)(4) Schematic Drawing
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1.2. HEPA filter 

The filter for capturing allergens from e.g. cat, dog, house dust mite, pollen and mould 

spores is a HEPA-filter (High Efficiency Particulate Air filter) with filtration efficiency       

≥99.5% of particles with size Ø≥0.5µm (this is the relevant particle range covering most 

indoor aeroallergens). The dimensions of the filter are 300x425x150 mm (11.8x16.7x5.9 in). 

It is a compact filter with a very tightly pleated filter material to provide a large filter area. 

The large filter area permits a low pressure fall over the filter during operation of Airsonett, 

and thereby enabling low energy consumption of the fan and low noise and still maintaining 

required air flow out through the Airshower. Airsonett indicates time for exchanging filter. 

Airsonett and filter is designed for enabling easy and correct exchange of filters. See also 

Appendices 1.1-1.2. 

                                          
Fig 4a. HEPA filter   Fig 4b. Exchanging filter 

 

(b)(4) 
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1.4. Cooler/Heater Unit 

The cooler/heater unit consists of four heat sinks and two thermoelectric modules [TEC]. 

Each TEC is mounted between two heat sinks and “pumps” heat from one heat 

sink (cool side) to the other heat sink (warm side). Each heat sink consists of fins, the area 

that interacts with the air, and heat pipes that transfer the heat between the TEC and the fins, 

via blocks. The air from the fan is split in two parts, one part transporting away the heat from 

the warm side heat sinks and one part is cooled down by the cool side heat sinks. The thermo 

electric modules use approximately 80W of power at full cooling giving approximately 50W 

cooling effect of the air passing through the cool side heat sinks. The cooling effect of 50W 

is enough to cool the air (90ft
3
/min, 150m

3
/tim) ca 1 C (1.8 F). The heat transported away on 

the warm side is then about 130W.  
(b)(4) 
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1.5. Electrical Hardware and Software 

Fig 11. Block representation of Airsonett electronics. 

 

(b)(4) 

(b)(4) 

(b)(4) 
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(b)(4) 
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1.6. Airshower 

The Airshower is an air supply unit for supplying air to premises in order to create therein a 

zone with clean air, whereby the temperature of the air supplied is lower than the 

temperature in the premises. Air resistance is provided inside the Airshower by an air 

permeable material providing air resistance, e.g. a porous foam of air filter type (detail 1 

Figure 12) so that air entering the Airshower is evenly distributed to flow out into the 

ambient room through essentially all portions of an air discharge foam (detail 2 Figure 12). 

The outer air discharge material is adapted to sieve the discharged air for generating a 

continuous flow outside the air discharge unit. The features of the Airshower (the shape, the 

pressure drop in the inside material and the porosity of the outside material) allows for the 

velocity of the air coming out from the Airshower, to be reduced significantly after only 

about 6 inches (15 cm), enabling an air plume to be developed. The features of the 

Airshower, in combination with the cooler, and thereby heavier, discharged air, create a 

descending air plume wherein the gravity will be the dominating force after about 6 inches. 

Airsonett creates a distinct zone of clean air with a diameter of about 60 to 80 cm (24-31 

inches) beneath the Airshower. Very little mixing with surrounding air takes place in the 

zone. Turbulences will be limited to only the edge zone where the discharged cooler air 

meets the ambient air.  

      

(b)(4) 
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Substantial Equivalence  

 

Element of 

Comparison 

Subject Device Claimed SE Device 

Product Airsonett AIR-4 

 

Airsonett Airshower Air-3,  

(510(k) Number K081062) 

 

 

 

 

Manufacturer Airsonett AB Airsonett AB 

Type of Medical 

Re-circulating 

Air Cleaner 

Mobile Air Filtration system Mobile Air Filtration system 

Intended use The Airsonett AIR-4 is a Mobile 

Air Cleaner intended to be used to 

remove particles from the air for 

medical purposes. The device is 

intended for home use only. 

 

 

The Airsonett Airshower Air 3 is a 

Mobile Air Cleaner intended to be 

used to remove particles from the air 

for medical purposes. The device is 

intended for home use only.  

Type of device Over the counter use Over the counter use 

Labeling Airsonett AIR-4 Airsonett Airshower Air-3 

Product 

Description  

Housing Unit Housing Unit 

Air Inlet and Treated Air Outlet Air Inlet and Treated Air Outlet 

Blower Blower 

HEPA filter HEPA filter 

Air Warming Unit Air Warming Unit 

Air Cooling Unit Air Cooling Unit 

Adjustable Air Guidance Arm Adjustable Air Guidance Arm 

Control Panel Control Panel 

Airsonett Airshower makes use of 

the Airshower characteristics and 

cools the air outflow; thereby using 

thermal stratification for guiding 

the air to a patient’s breathing zone. 

Airsonett Airshower makes use of the 

Airshower characteristics and cools 

the air outflow; thereby using thermal 

stratification for guiding the air to a 

patient’s breathing zone. 

Power 

Requirements 

115-230V~ (60-50Hz), 1.7-1.0A 115 V-230V~ (60-50Hz), 1.7-1.0 A 

Standard 

C f  

IEC 60601-1 IEC 60601-1 

Air Flow Airflow in clean air zone (cool side):  

At least 120 m
3
/h 

Airflow warm side: Approx. 80 m
3
/h 

Total airflow: Approx. 200 m
3
/h 

Airflow in clean air zone (cool side): 

Approx. 150 m
3
/h 

Airflow warm side: Approx. 80 m
3
/h 

Total airflow: Approx. 230 m
3
/h 
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Element of 

Comparison 

Subject Device Claimed SE Device 

Air Quality 

in treated air 

envelope 

(referred as clean 

zone in Appendix 

1.2) 

Filtration efficiency 99.5% of particles 

Ø ≥0.5µm  

which is equivalent to 

-Class 1000 according to FED STD 

209E and 

-Class 6 according to ISO 14644-1  

in environments of ≤200 000particles/ft
3
 

Class 100-1000 according to 

FED STD 209E 

 

Rate of Air 

Changed 

At least 435 changes per hour ~1500 changes per hour 

Sound Level ≤38 dB(A) ~38 dB(A) 

 

The Airsonett is substantially equivalent to Airsonett Airshower Air-3 regarding technology, 

intended use and performance.  

The Airsonett is also substantially equivalent to the claimed SE device in the 510(k) for 

Airsonett Airshower Air 3: Breathe Easy (510(k) number: K081062) 

Element of 

Comparison 

Subject Device Claimed SE Device Previous 510(k)  

SE Device for 

Airsonett Airshower 

Air-3 

Manufacturer Airsonett AB Airsonett AB RespirAid Ltd. 

Air Flow Airflow in clean air zone 

(cool side):  

At least 120 m
3
/h 

Airflow warm side: 

Approx. 80 m
3
/h 

Total airflow:  

Approx. 200 m
3
/h 

Airflow in clean air zone 

(cool side):  

Approx. 150 m
3
/h 

Airflow warm side:  

Approx. 80 m
3
/h 

Total airflow:  

Approx. 230 m
3
/h 

20-40 m
3
/h 

Rate of Air 

Changed 

At least 435 changes 

per hour 

~1500 changes per hour 400-600 changes per 

hour 

 

 

Discussion 
Airsonett AIR-4 and the Airsonett Airshower Air-3 are substantially equivalent in Intended 

Use, technology and performance. Both devices are designed to remove particles from the air 

for medical purposes.  

The Airsonett AIR-4 differs from the predicate device, AIR-3, in that  

 the filter has been improved. The filter area of AIR-4 is larger than for AIR-3, enabling a 

larger filtration efficiency. The filtration efficiency of AIR-4 has been verified to be 

equivalent or better than the filtration efficiency of AIR-3, giving an equivalent Air 

Quality in treated air envelope. 

 the software and hardware have been improved. AIR-4 has additional functions for 

improved usability, such as filter exchange control; the AIR-4 indicates in a display 

when filter shall be exchanged. The software of AIR-4 has been validated.  
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LABELING  
 

Instructions for Use enclosed in Appendix 1.5. 

Label of device as described below. 
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 SOFTWARE  
 
Level of Concern 

 

If the answer to any one question below is Yes, the Level of Concern for the 

Software Device is likely to be Major. 
1. Does the Software Device qualify as Blood Establishment Computer Software? (Blood 

Establishment Computer Software is defined as software products intended for use in the manufacture 

of blood and blood components or for the maintenance of data that blood establishment personnel use 

in making decisions regarding the suitability of donors and the release of blood or blood components 

for transfusion or further manufacture.) 

No 

2. Is the Software Device intended to be used in combination with a drug or biologic? No 

3. Is the Software Device an accessory to a medical device that has a Major Level of Concern? No 

4. Prior to mitigation of hazards, could a failure of the Software Device result in death or serious 

injury, either to a patient or to a user of the device? Examples of this include the following: 

a. Does the Software Device control a life supporting or life sustaining 

function? 

No 

b. Does the Software Device control the delivery of potentially harmful energy that could result in 

death or serious injury, such as radiation treatment systems, defibrillators, and ablation generators? 

No 

c. Does the Software Device control the delivery of treatment or therapy such that an error or 

malfunction could result in death or serious injury? 

No 

d. Does the Software Device provide diagnostic information that directly drives a decision regarding 

treatment or therapy, such that if misapplied it could result in serious injury or death? 

No 

e. Does the Software Device provide vital signs monitoring and alarms for potentially life threatening 

situations in which medical intervention is necessary? 

No 

 
If the Software Device is not Major Level of Concern and the answer to any 

one question below is Yes, the Level of Concern is likely to be Moderate. 

 

1. Is the Software Device an accessory to a medical device that has a Moderate Level of Concern?  No 

2. Prior to mitigation of hazards, could a failure of the Software Device result in Minor Injury, 

either to a patient or to a user of the device? 

No 

3. Could a malfunction of, or a latent design flaw in, the Software Device lead to an erroneous 

diagnosis or a delay in delivery of appropriate medical care that would likely lead to Minor Injury? 

No 

 
The answers to all of the questions in Tables 1 and 2 above are No, thus the Level of 

Concern is Minor. 
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Device Hazard Analysis 

For a detailed discussion of the software related device hazard analysis, see FMEA in 

Appendix 1.4. Hazards and risk control measures have been identified in the FMEA and 

have been considered in the Software/Hardware validation, see Appendix 1.3a-n. Identified 

risks have been reduced as much as possible and remaining risks are considered to be as low 

as reasonably practical. The benefits of the device exceed the remaining risks and therefore 

all remaining risks are considered acceptable. 

 

Software Requirements Specification (SRS) 

The specification of the electrical system in AIR-4 is found in Appendix 1.3b-c (Hardware 

Requirement Specification see Appendix 1.3j). 

 

Traceability Analysis 

 

Verification and validation documentation 

All tests performed, related to software and hardware functions, are specified in Software 

Test Specification (Appendix 1.3e) and Hardware Test Specification (Appendix 1.3l). All 

performed tests passed and fulfil the electrical requirements specifications. Performed tests 

are documented in Test protocols (see Appendix 1.3f1-f3 and 1.3m). Code reviews were 

performed according to Appendix 1.3g1-g4 and 1.3n.  

(b)(4)

(b)(4)
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Revision history 

Version 1.000 [2009-01-23] 

First release of firmware./Martin Voss, BRV AB. 

 

Version 1.100 [2009-04-08] 

Timer function added./Martin Voss, BRV AB. 

 

Version 1.200 [2009-06-09] 

Time between each display screen increased from 2 sec to 5 sec./Martin Voss, BRV AB. 

 

Version 1.300 [2009-10-06] 

Addition of heating function when room air is too cold at floor./Martin Voss, BRV AB. 

 

Version 1.400 [2010-01-16] 

Error message if target temperature not reached within 30 min. 

 

Version 1.500 [2010-11-17] 

Addition of function Delayed SetDayZero. 

 

Version 1.502 [2010-07-06] 

Logging of Total operating time saved every 15 min. 

 

Version 1.600 [2013-02-26] 

Text Protexo deleted in display screens. 
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EMC AND SAFETY TESTING  
 

Listing of standards applied 

 

 IEC 60601-1, Second edition, 1988 with Amendment 1, 1991 and Amendment 2, 

1995, Medical electrical equipment – Part 1: General requirements for basic safety 

and essential performance. 

 

 IEC 60601-1-2, Third edition, 2007, Medical Electrical Equipment – Part 1-2: 

General Requirements for basic safety and essential performance; Electromagnetic 

Compatibility – Requirements and tests. 

 

Test protocols that verify compliance to these standards can be found in Appendices 1.6-1.9. 
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PERFORMANCE TESTS – BENCH  
   

Study 

endpoint 

Description of 

Test 

Acceptance criteria Conclusion Appendix 

(b)(4) 



(b)(4) Third Party Test Data



(b)(4) Third Party Test Data



(b)(4) Third Party Test Data



(b)(4) Third Party Test Data
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APPENDIX 1.2   CONFIDENTIAL 

 
PERFORMANCE OF AIRSONETT AIR-4 – FILTRATION EFFICIENCY 

 

Objective 

Airsonett AIR-4 have been tested with regard to treated air quality (particle cleanliness of 

clean zone) to confirm the efficiency of each device.  

 

Test Method 

Test Equipment 

Test Articles 

 

Acceptance criteria 

(b)(4) 

(b)(4) 

(b)(4) 

(b)(4) 
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Result  

 

 

 

(b)(4) 
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Discussion 

 

Conclusion 
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Product Description page 6).  
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17. This equipment has been tested 
comply with the limits for the el
compatibility standard IEC/EN 6
These limits are designed to pro
protection against harmful interf
equipment is operated in a reside
environment. This equipment gen
and can radiate radio frequency 
not installed and used in accordan
Instructions for Use, may cause 
interference to radio communica
case the user will be required to c
interference at his/her own expe
contact Airsonett for more infor
EMC (Electro Magnetic Compat
 

18. Operating ambient conditions: 

Temperature range:  
59°F to 86°F (+15°C to +30°C) 
 

19.  Electrical equipment. Ple

dispose of your Airsonett in the 
Please take the equipment to an 
recycling centre; OR, contact yo
representative or Airsonett AB fo
disposal. 
 

20.  The Airsonett is equipped 
port. 

This is solely for use by service 
not use this port to connect to oth
equipment or devices.
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INTRODUCTION                              
 

Intended use 
The Airsonett is a mobile air cleaner intended to be used to remove particles from the air for medical purposes. The device is 
intended for home use only. 
 
Airsonett is developed based on the discovery of high allergen exposure in the breathing zone 
when lying in bed 
During night the concentration of indoor airborne allergens in the breathing zone is primarily generated from bed reservoirs 
(e.g. house dust mite and pet allergens) and is higher than the concentration of allergens in the ambient bedroom air1. The 
reason for the difference in concentration of allergens in the breathing zone and the room in general is the body convection; 
the air warmed by the body in the bed creates an airflow that rises due to the lower density of the warm air. The warm air 
transports the allergens present in the bedding towards the opening in the duvet where it rises and passes by the breathing 
zone. Airsonett effectively displaces the allergen rich body convection and dramatically reduces the level of inhalant 
allergens during sleep. 
 
Technology 
Airsonett is based on the Temperature controlled Laminar Airflow (TLA) technology. The air from the room enters the 
Airsonett and passes a filter that captures allergens and other particles. The filtered air is cooled to slightly below the ambient 
room temperature and is supplied with a low velocity from the air supply nozzle. Since the filtered air is slightly cooler, and 
therefore heavier than the surrounding air, the filtered air will descend slowly from the air supply nozzle by means of gravity 
in a laminar manner (non-turbulent). This descending colder air counteracts the body convection, displaces the allergen load 
in the breathing zone and thus dramatically reduces the level of inhalant allergens for the patient all through the night. 
 
Precaution 
Always consult your doctor before changing or reducing your medication. At any uncertainty, contact your doctor. Airsonett 
is not recommended for individuals with Multiple Chemical Sensitivity (Odour sensitivity). 
 
Pregnancy, breast-feeding and small children 
Experience from using Airsonett during pregnancy, breast-feeding and in small children is limited. However, Airsonett does 
not supply any substances that can affect the pregnancy, breast-feeding or small children. 
 
Side effects 
Airsonett has an excellent safety profile. 
 
Usage 
Airsonett is installed next to the bed and is easy to use. Effectiveness is dependent on following these Instructions for Use.  
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 TROUBLESHOOTING, REPAIR AND SUPPORT 

 

 

Is the power cord properly connected to the wall socket and to the mains input socket of the Airsonett? 

Is the power supply to the wall socket working properly?   
 
Is the mains power switch (located next to the power cord) switched on?   
 
Does the display show anything?       
 
Is the Start/Stop button activated?       
 
Is the fuses of the Airsonett intact? (See section Changing fuses)      
 
Is any failure mode screen shown in the display?   
 
If problems remain despite the foregoing checks, contact your local support provider or  
Airsonett. 
 
All repairs should be carried out by Airsonett authorized service provider.
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are descr bed; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#
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510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED ❖

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED ❖

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED ❖

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.

❖ Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

5 Identification, marking and documents

Identification, marking and documents have not been evaluated by Intertek.

No hazards, related to Identification, marking and documents, that would affect electromagnetic compatibility, have been identified.
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Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are descr bed; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED ❖

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED ❖

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED ❖

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.

❖ Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

6.1v

10.1

Protective packaging requirement - Marking for unpacking safety hazard

Equipment is capable while packed for transport or storage of being exposed...

Packaging not evaluated by Intertek.

Packaging not evaluated by Intertek.

No safety hazards, related to unpacking the device, that would affect electrical safety and/or performance, have been identified.

Equipment is capable while packed for transport or storage of being exposed to the conditions stated by the manufacturer.

There are no specific requirements for conditions during transport or storage.



  

   
      

 
 

  
 



    

    
       

 

    

     

  

     

              

      

           

                

      

        

          

    

         

    

                   
    

         

             

            

                 
                  

            

        

      

    

      

      

      

                 
            

                 



            

    

 

  

  

   
 

  

   
  

    
     



  
 

     
 

  
                
         

         

    

     
     

  

      
       

   
             

       
   

   

 
  

   
  
      

  
    

    

  
      

      

     
    

   
  

                
         

               

               







510(k) SUMMARY  
 

Submitter: Airsonett AB 

         Metallgatan 

         SE-262 72 Angelholm 

         Sweden 

         +46 431 402470 

 

Contact Information: Constance G. Bundy 

        C. G. Bundy Associates, Inc. 

          435 Rice Creek Terrace NE 

       Fridley, MN 55432 USA 

       763-574-1976 

        Fax: 763-571-2437 

        cgbundy@live.com 

 

Submission Date: March 15, 2013 

Common Name: Medical recirculating air cleaner 

Device Name and Classification: Airsonett, version AIR-4, Class II 

            21 CFR 880.5045 

            Product Code: FRF 

 

Equivalent Device Identification: Airsonett Airshower Air-3, K081062, BREATHE EASY 

(Models AD and CD) by RespirAid Ltd (K981841) 

 

Device Description:  
 

Airsonett is based on the Temperature controlled Laminar Airflow (TLA) technology. The air 

from the room enters the Airsonett and passes a filter that captures allergens and other particles. 

The filtered air is cooled to slightly below the ambient room temperature and is supplied with a 

low velocity from the air supply nozzle. Since the filtered air is slightly cooler, and therefore 

heavier than the surrounding air, the filtered air will descend slowly from the air supply nozzle 

by means of gravity in a laminar manner (non-turbulent). This descending colder air counteracts 

the body convection, displaces the allergen load in the breathing zone and thus dramatically 

reduces the level of inhalant allergens for the patient all through the night. 
 

Air is drawn in through the air intake at the floor level and through the HEPA filter. A silent 

Blower (fan) brings airflow through the filter. The air is directed through the 

Cooler/Heater and divided into a cool respectively warm air flow. The cool air flow is directed 

through the Air guidance arm (neck) and out through the Airshower (Air Supply Nozzle). The 

Airshower can be altered in height, by adding/removing and combining the neck parts, to adapt 

to different types of environments. The warm air flow is directed to the Warm air outlet. On its 

way to the outlet the air flow passes the electronics and transports away the extra heat produced 

by the electronics. 

 

 



Element of 

Comparison 

Subject Device Claimed SE Device 

Air Quality 

in treated air 

envelope 

(referred as clean 

zone in Appendix 

1.2) 

Filtration efficiency 99.5% of particles 

Ø ≥0.5µm  

which is equivalent to 

-Class 1000 according to FED STD 

209E and 

-Class 6 according to ISO 14644-1  

in environments of ≤200 000particles/ft
3
 

Class 100-1000 according to 

FED STD 209E 

 

Rate of Air 

Changed 

At least 435 changes per hour ~1500 changes per hour 

Sound Level ≤38 dB(A) ~38 dB(A) 

 

The Airsonett is substantially equivalent to Airsonett Airshower Air-3 regarding technology, 

intended use and performance.  

The Airsonett is also substantially equivalent to the claimed SE device in the 510(k) for 

Airsonett Airshower Air 3: Breathe Easy (510(k) number: K981841) 

Element of 

Comparison 

Subject Device Claimed SE Device Previous 510(k)  
SE Device for 

Airsonett Airshower 

Air-3 

Manufacturer Airsonett AB Airsonett AB RespirAid Ltd. 

Air Flow Airflow in clean air zone 

(cool side):  
At least 120 m

3
/h 

Airflow warm side: 

Approx. 80 m
3
/h 

Total airflow:  
Approx. 200 m

3
/h 

Airflow in clean air zone 

(cool side):  
Approx. 150 m

3
/h 

Airflow warm side:  
Approx. 80 m

3
/h 

Total airflow:  
Approx. 230 m

3
/h 

20-40 m
3
/h 

Rate of Air 

Changed 

At least 435 changes 

per hour 

~1500 changes per hour 400-600 changes per 

hour 

 

 

Discussion 
Airsonett AIR-4 and the Airsonett Airshower Air-3 are substantially equivalent in Intended Use, 

technology and performance. Both devices are designed to remove particles from the air for 

medical purposes.  

The Airsonett AIR-4 differs from the predicate device, AIR-3, in that  

 the filter has been improved. The filter area of AIR-4 is larger than for AIR-3, enabling a 

larger filtration efficiency. The filtration efficiency of AIR-4 has been verified to be 

equivalent or better than the filtration efficiency of AIR-3, giving an equivalent Air Quality 

in treated air envelope. 

 the software and hardware have been improved. AIR-4 has additional functions for 

improved usability, such as filter exchange control; the AIR-4 indicates in a display when 

filter shall be exchanged. The software of AIR-4 has been validated.  
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FINAL RESPONSE TO QUESTIONS RECEICED BY EMAIL 

MAY 30, JUNE 17 AND JUNE 24, 2013 REGARDING K130702.  
 

   

510(k) Holder:                                      Airsonett AB 

Device Name:                                       Airsonett AIR-4 

 

Address:                                                Metallgatan  

                                                              SE-262 72 Angelholm 

                                                              Sweden 

                                                              +46 431 402470 

 

Contact:                                               Constance G. Bundy 

                                                         

Phone:                                                 (763) 574-1976 

Fax:                                                     (763) 571-2437 

Email     cgbundy@live.com 

  
TABLE OF CONTENTS 

1) Response to May 30 email 

2) Response to June 17 email 

3) Response to June 24 email 

 

APPENDICES 

Appendix 1.11 Verification and validation of USB-function and SD-card function 

Appendix 1.12 Software tests performed on the final finished production ready device 

Appendix 1.13 version1 Determination of clean zone and breathing zone and discussion on 

   rooms of varying dimensions and air flows. 

Appendix 1.14 Filter stability over normal working life 

Appendix 1.15 version 2 Performance testing supporting claims of reduction of allergens and 

   particles 

Appendix 1.16 version 1 Performance of Airsonett AIR-4 – Filtration efficiency at optional  

 temperature settings 
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APPENDIX 1.11 

 

VERIFICATION AND VALIDATION OF USB-FUNCTION AND SD-

CARD FUNCTION 
 

 

1. BACKGROUND 
 
Airsonett AIR-4 has a USB communication port for connection to a PC via HyperTerminal 

and a micro SD-card socket for data logging and firmware upgrade (none of these functions 

are intended to be used by the user).  

 

 

2. OBJECTIVE 

 

This report describes how safety and effectiveness related to USB and SD-card functions 

have been verified through black box tests and code reviews, and validated by performance 

tests of Airsonett. 

 

 

3. TEST ITEM 
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4. DESIGN INPUT 
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5. DESIGN VERIFICATION 
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6. DESIGN VALIDATION 

 

7. DISCUSSION 

 

8. CONCLUSION 
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APPENDIX 1.12  

 
SOFTWARE TESTS PERFORMED ON THE FINAL FINISHED PRODUCTION 

READY DEVICE 
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APPENDIX 1.13 ver 1. 
 

DETERMINATION OF CLEAN ZONE AND BREATHING ZONE AND 

DISCUSSION ON ROOMS OF VARYING DIMENSIONS AND AIR FLOWS 

 
(b)(4) 





AIRSONETT AB, Metallgatan, SE-262 72 Ängelholm, Sweden    

3(3) 

 

(b)(4) 



AIRSONETT AB, Metallgatan, SE-262 72 Ängelholm, Sweden    

1(2) 

 

APPENDIX 1.14  

 

FILTER – STABILITY OVER A NORMAL WORKING LIFE  
 
 
1. BACKGROUND 
 

 
2. METHOD 

 
3. ACCEPTANCE CRITERIA 
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4. RESULTS 

 
5. CONCLUSION 
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APPENDIX 1.15 ver 2 
PERFORMANCE TESTING SUPPORTING CLAIMS OF REDUCTION OF 

ALLERGENS AND PARTICLES 

 

1. PURPOSE 

2. BACKGROUND 

3. METHODS 
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4. RESULTS 
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5. CONCLUSION 
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APPENDIX 1.16 ver 1 

 
PERFORMANCE OF AIRSONETT AIR-4 – FILTRATION EFFICIENCY AT  

a) OPTIONAL TEMPERATURE SETTINGS AND  

b) ADJUSTMENT OF NECK OF THE DEVICE TO VARIOUS HEIGHTS 

(b)(4) 





AIRSONETT AB, Metallgatan, SE-262 72 Ängelholm, Sweden 

3(5) 

 

 

 

 

 

 

  

(b)(4) 



AIRSONETT AB, Metallgatan, SE-262 72 Ängelholm, Sweden 

4(5) 

 

 
(b)(4) 



AIRSONETT AB, Metallgatan, SE-262 72 Ängelholm, Sweden 

5(5) 

 

(b)(4) 




