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Dear User, 

You have just become an owner of a scavenger of waste gases from anaesthesia devices .

It is a commonly known fact that up today the lay society as well as proffessionals have been very indifferent as far as their attitude to the working environment was concerned .Specially concerning negative effects of waste gases from anaesthesia machines at operating rooms. 

Negative effects of these gases which concentration frequently exceed 20 mg.m-3 /in Halothane / and 40 mg.m-3 /in N2O / many times influence immunity  , fertility , cellular nuclear changes and cause parenchymal organ damage.  These negative effects is possible to solve by EKONAR.  The EKONAR AGS-1098 have been designed on the basis of long term practical experience from  anaesthesiologist ´s work environment. The chosen technical solution have been clinically tested for a long time period in order to fulfill generally accepted obligatory norms and regulations for working environment. 

This device is capable to serve its means only when used in accordance with User´s guide. All guarantees  concerning this device given by the manufacturer would loose their validity if not attended or maintained by User´s guide. Only qualified and trained personnel familiar with User´s guide and other warnings displayed on device as well as instructed by contractual distributor , is allowed to attend the device. If the device does not work the way described in User´s guide , don´t use it. The attendance  is responsible for all damages and health detriments caused by incorrect use , non authorised repairs or maintenance done by others than employees of KALAS-Považská Bystrica company or its contractual representative. 

If you need any further advices, explanation or other information please contact the manufacturer. 

	EKONAR  AGS-1098

Anaesthetic waste gas scavenger .


1. Means and Use 

Besides oxygene , air and N2O there are also gas and liquid inhalational anaesthetics evaporated into the  bearing gas mixture obviously created by O2 + N20 , or air + O2. Most frequently used liquid anaesthetics at present are halothane , methoxyflurane, enflurane and isoflurane , very rarely ether. 

Fresh gas flow into the breathing circuit of the anaesthesia device is up to 10 – times higher than the gas consumption during classical anaesthesia , 1.5 – 2 times higher during „low flow“ anaesthesia. Low flow anaesthesia requires expensive technical equipment. 

Surplus of bearing gas mixture as well as evaporated anaesthetics is usually lead away into the operating room /OR/passing the absorber with active coal or without it. . 

Concentration of N20 and evaporated anaesthetics in the room around the anaesthesia and surgical teams increases usually above the permitted limit in spite of existence of working extractor fan system

Active coal absorbtion is not efficient enough and its capacity decreases in time. After 4-6 hours of work its absorbtion capacity is only 20%. 

Active coal does not absorb N20 at all. 

Sometimes there occur a  situation when halothane or isoflurane concentration 

exceed  20 mg.m-3   and N20 concentration 40 mg.m-3 2-20 times. 

Negative effects on immunity, fertility , cellular nuclear changes , damage to parenchymal organs are well known, especially at chronic exposure. In Central and Eastern Europe cause most of health detriment halothane and N2O. 

It is possible to keep their concentration under approved limits but only in presence of a high performance air conditioner but practically impossible. with gas extractor fan.only.  

In developed countries/USA, Japan/ it is strictly forbidden to use anaesthesia machines without a separate waste anaesthetic gas scavengers. 

The only solution is suctioning of this waste anaesthetic gas out from the operating room, e.g. leading that through window or using an extractor fan leading through the wall or to lead it directly into the ventilation system or air conditioner. 

Even during ideal suction only 90% of anaesthetics is it possible to remove because part of them is capable to diffuse through rubber hoses / even through silicone ones/ and they can be also „stored“ in them. Remaining 10% of them pollute the OR environment through anaesthesia machine leakage , by patient´s skin, by operation wound etc.

Application of general inhalational anaesthesia or N2O analgesia in stomatology clinics which are usually far smaller than OR-s and often without airconditioning possibility, bring the necessity to use waste anaesthetic gas scavengers which are many times the only solution. 

Similar is the situation in delivery rooms and one day surgery clinics where anaesthesia and air conditioning had not be planned in the past

2. Product Description and its Function.

EKONAR AGS-1098  is a technical device which task is safe suction of waste anaesthetic gases from anaesthesia machine and their transport out from the operatimg room or other clinic in order to avoid increase of their concentration in the working place of surgical and anaesthesia teams and to decrease possible risks of chronic exposure of health care proffessionals. 

The basis of its technical solution is a source of hypotension which has to fulfill following criteria : the hypotension during suction (flow at least 10L/min)can not exceed –0.5 cm H2O. Maximum possible lenght of exhaust hose from the scavenger to its distal outlet is 10 m.

Use of „hard“ sources of hypotension such as water vacuum pump, electrical suction devices etc. nearly allways create higher hypotension in spite of additional regulation with different systems of valves. The valves used to smudge by dust. An application of additional air filters significantly increases the resistence of the device and secondarily also the hypotension. 

Fundamental technical solution is a specially calculated pneumatic system consisting of a nozzle and a recipient channel which scheme is on Fig.No 1.
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Compressed air flows to the insufflation nozzle „G“ at 5 + - 1L/min (+ - 20%). It creates at the suction part of scavenger hypotension . In case of closing suction branches of the „T“ piece , maximal hypotension will be  –0.5 cm H2O. In this situation suction  does not work and gas flow = 0. In case of zero suction load ( suction branches of „T“ piece are opened to the athmosphere) is the value of gas flow measured  in both suction branches = 15L/min + - 20% .A hose with internal diameter 22mm and up to 10 m long can be used as a „load“ in the exhaust branch of the „T“ piece. 

The nozzle-recipient channel pneumatic system has an internal diameter which is minimally 7.5 mm without any narrowing that means it is freely passable and thus the requirement of possibility to breathe freely through it is fulfilled even in case of failure of driving media. Peak pressure during failure of suction does not exceed 0.5 kPa (5 cm H2O). 

Taking into consideration hypotension and flow values in the suction branch, it seems that application neither valve systems,nor filters is not nececessary. 

For the case of waste gas coming in „boluses“ there is a 1 L rubber bag serving as a volume buffer attached to second suction branch of „T“ piece of the scavenger. 

There is an overpressure valve at the suction branchof the „T“piece which allowes to avoid increase of pressure at the breathing circuit over 0.5 kPa + - 0.1kPa in case of malfunction. 

There is a 22mm I.D. and 10m long PE hose attached to the exhaust part of the scavenger which distal end is placed outside through the window or through the wall as well as to the suction outlet of air conditioner or extractor fan. 

In case when it is necessary to ensure suction from 2 outlets af anaesthesia machine (controlled and overpressure valves), these can be ensured by an „Y“ shaped connector which distal end will be attached to suchtion brach of the scavenger.


Device description
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EKONAR-1098 consist of a holder (1), there is a flow generator /compresor/ (2) fixed to it and an inlet of electrical current 230V (3), a switch (4) with a pilot-light indicator and a fuse (5), and a holder of pneumatic parts (6).The „T“ shaped system of recipient channel (7) must be put into holders (6) of pneumatic parts. There is an overpressure valve (8) on the entrance hole. Waste gases from anaesthesia machine are lead by a single hose (9)or by an „Y“ shaped connector (10) to this entrance hole. There is arubber bag (12) attached by an elbow (11) to the second suction branch of the recipient channel (7). 

An up to 10 m long hose (13) leading waste gases outside from the exposure space, is attached to the exhaust–hole of the recipient channel(7). 

Order numbers

	Title
	Order numbers

	EKONAR 1098 gas scavenger with a compressor
	1098 - 02

	          Electrical cable.
	1098 – 02/3

	          Electrical switch
	1098 – 02/4

	          Electrical fuse
	1098 – 02/5

	          Holders of „ T “ piece
	1098 – 02/6

	Recipient channel T 22FM
	1098 - 07

	Overpressure valve
	1098 - 08

	„Y“ – connector 22FM
	1098 - 10

	Elbow 22FM
	1098 - 11

	Rubber bag 1 L
	1098 - 12

	Exhaust hose 22 - 10m
	1098 - 13


3. Technical parameters

	Proportions:
	160 mm x 120 mm x 150 mm

	Weight:
	1050 g

	Voltage:
	230 V/50 Hz

	Input:
	10 VA + 25%

	Driving medium:
	own membrane air compressor:

	  -  output pressure
	pin = 10 kPa ± 25 %

	- output flow
	Qin = 2,5 lmin-1 ± 25 %

	Suction hypotension:
	max. 0,8 cm H2O ± 25 % (80 Pa ± 25 %)

	Suction input flow:
	9 lmin-1 ± 25 % at 0 cm H2O hypotension

	Exhaust flow:
	12 lmin-1 ± 25 % at the end of 10 m exhaust hose 22 mm

	Overpressure protection:
	

	- first grade
	By construction – the systém is freely passable

	- sec .grade
	Overpressure valve 0,5 kPa ± 0,1 kPa

	Attachment conuses:
	22FM   STN ISO 5356-1


4.Basic Equipment

The device consists of following equipment:

	No.
	Title
	Order No
	Ammount

	1
	EKONAR AGS-1098 gas scavenger
	1098 - 02
	1

	2
	Recipient channel T 22FM
	1098 - 07
	1

	3
	Overpressure valve
	1098 - 08
	1

	4
	Y – Connector 22FM
	1098 - 10
	1

	5
	Elbow 22FM
	1098 - 11
	1

	6
	Rubber bag 1 l
	1098 - 12
	1

	7
	Exhaust hose 22 - 10m
	1098 - 13
	1

	8
	User´s guide and guarantee certificate
	1098 - 14
	1


5. Complementary Equipment

It is possible to make an extra order after mutual agreement with the manufacturer :

Set for driving the gas scavenger by compressed air or oxygene at  - 450 kPa ± 50 kPa.

6.Assembling and Formation

As far as you want to use EKONAR AGS-1098 with N7 or N8 Chirana-PREMA anaesthesia machines, we recommend its fixation to the frame on the side where breathing circuit has been attached. Figure No 3 shows you how to fix scavenger´s holder using an assembling set which is a part of the basic equipment of this device. It is recommended to accomplish  the assembling by  manufacturer or by his contractuary representative. 

                              [image: image3.wmf]
Fig.No3

The gas scavenger should be completed in accordance with Fig.No3. There are two separate outlets of waste anaesthesia gases on standard anaesthesia machine e.g.N7,N8 , one at the overpressure valve and the second one on the controlled valve of the ELVENT venatilator. Both of them have 22M conuses for attachment of plastic  hoses. Distal ends of these hoses should be connected to „Y“ shaped connestor which distal end should be connected to suction hole of the scavenger (Fig.No 4). 
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Fig.No4

The device is ready to work after plugging into electrical socket. 

The exhaust hose has to be attached to the exhaust- hole of the scavenger and its distal end should be terminated somewhere outside the operating room (through the wall, through the window etc.) or it should be put to the suction part of air conditioner or extractor-fan 
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Fig.No5

The device is ready to work after plugging into electrical socket.

7. Attendance

7.1 First Turning On – Function Control.

7.1.1 Regular Function Control:


Turn the switch to „ZAP“ position and the green pilot-light indicator will light on and the device will slighly buuzz. This means that the device is operating. Disconnect the hose from suction-hole (on the side where is placed the overpressure valve) and close the hole by a plug or by hand. The attached rubber bag will become flat. This control means that gas scavenger is working and it will suck anaesthetic waste gases if any.

This control should be accomplished after each assembling or taking apart the device!!!

7.1.2 Device Function Verification After First Turn On orYearly:

Turn switch into „ZAP“ position, the device will start to buzz and the pilot-light will light on, indicating that the device is working.  Attach a ventilometer „Medi Wright“ or other volum meter to the suction –hole (be careful with flow direction!) and watch the volume of sucked air in a minute. If this is higher than 10L/min , the device is in order. 

!! Use only ventilometer which is not damaged otherwise it won´t be able to measure small flow thus result can be misrepresented!!

This control should be accomplished after first turning on and then at least once a year by a service technician or individually.

In case When tests show the device is out of action or decreased function, call the service technician. 

If tests are all right, connect the device to anaesthesia machine according to Fig.No 4.

- The device is ready to use.

7.2 Running the Device.

When testing anaesthesia machine, test also gas scavenger, tightness and completeness of attaching cones and passability of hoses (kinks, occlusions, pressed to st. etc.). 

Turn switch to „ZAP“ position and the device will start to oparate. 

It is necessary to check the  pilot-light indicator during anaesthesia. Filling and emptying of rubber bag is also an indicator of correct function. 

If the bag isn´t filled and doesn´t move it means that the scavenger is out of order or there is an obstruction in the exhaust hose. Check the passability of hoses. 

If the bag is flat, cause may be an obstruction in suction hoses or in anaesthesia machine. 

Bag will be flat and will not move during minimal flow anaesthesia or in case of being connected to pediatric one way open system. Minimal movement will be visible during low flow anaesthesia. 

8. Maintenance

Increased attention should paid to overpressure valve

-to avoid its mechanical damage do not take the device apart and it is useful to verify its function (overpressure limit 0.5 kPa + - 0.1 kPa at a flow 6L/min) during regular service controls. 

It is necessary to pay attention to „T“ shaped recipient channel in order not to have damaged or crackled body by incompetent handling. In order to keep device functioning take care about „G“ place hole which should be allways clean – se Fig.No1. 

Device should be regularly cleaned and disinfected in accordance with chapter 9 instructions.  

It should be also once a year let controlled by the manufacturer or his contractual representative . 

9. Cleaning , Disinfection and Sterilisátion

Taking into account that the whole device is placed out of breathing circuit and it does not come into contact with inhaled gases , it is not necessary (but it is possible) to sterilise but only to disinfect the system. 

Once you have finished work , take his contaminated parts into pieces – see Fig.No1 . Individual parts – Y connector, overpressure valve, elbow, T-shaped recipient channel and silicone rubber hoses is possible to disinfect with common agents such as chloramin 2-5% , glutaraldehyd, formaldehyd etc. 

The rubber bag can be disinfected or sterilised according to anaesthesia machine manufacturer instructions. 

Surface of the device and its holders can be disinfected by wiping with a textile towel soaked with 2-5% chloramin solution or Incidur , or 0.3-0.5 % solution of per-acetic acid (Persteril). 

In case when the risk of infection is very high (AIDS, TBC etc.) it is recommended to sterilise elements taken apart :

-silicone rubber hoses, overpressure valve, Y-connector, elbow , T-shaped recipient channel  in autoclave (10 min. at 120 o C and 110 kPa). It is also possible to accomplish sterilisation in ethylene-oxyde , formaldehyd or per- acetic acid vapors after disinfection and drying.  Exhaust hose should be disposable. 

10. Repairs

10.1. Guarantee and post guarantee repairs can be accomplished only by people authorised for this activity.

10.2. The sales representative  will provide you the list of repair and servicing subjects

11.Delivery  and Guarantee
11.1. Try-out of Consignment

    The consignment try-out used to be realised by manufacturer´s technical control department but after mutual agrement it is possible to accomplish tyr-out even at the customer´s place.

11.2. Guarantee

   The guarantee for this device lasts 12 months from the date of receipt by the buyer. At subsupplyers up to 18 months from the first consignment to the first buyer . 

12.  Transport, Storage

12.1.Transport

It is necessary to transport EKONAR AGS-1098 by covered vehicles. Cases can be stowed in two layers. Temperature can vary between – 40 o C up to 60 o C at a relative humidity ranging between 40-90 %, thay can´t be  exposed to aggressive vapors or excessive humidity

12.2. The device should be stored in a dry room without vapors of organic solvents. Storage temperature can vary between – 40 to 70 o C at a relative humidity between 40-90 %. (STN EN 60601-1).
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