“And the LORD God caused a deep sleep to fall upon
 Adam, and he slept; and He took one of his ribs, 
and closed up the flesh instead thereof.”                                                                                                GENESIS 2:21
“MINIVAP” Vaporizers and  “COLIBRI” Anesthesia Machines 
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instantly adaptable between the needs of on-site emergency surgery                                                 (military, urgent situations, remote areas and veterinary anesthesia),                                               and the more sophisticated demands of the general/district hospital.

Product Description

DRAW-OVER ANESTHESIA 
The simplest Anesthesia Machine “COLIBRI” pocket is the low-resistance “MINIVAP” vaporizer (Fig. 1) that can be connected directly to a facemask by means of a non-rebreathing (Ruben) valve (Fig. 2). One may be used with self-inflating (Ambu) bag (Fig. 4) or any ventilator (Fig. 5, 6). 
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This modification is relevant in military surgery, urgent situations and remote areas, at district hospitals and veterinary anesthesia.

Features

● Includes:                                                                                                                                                       - low-resistance (≈10 mm H2O 10 l/min) vaporizer “MINIVAP-20” for Sevoflurane or Isoflurane with key filling-draining tube

- non-rebreathing valve and facemasks 

- self-inflating (Ambu) bag                                                                                                                            ●The concentration delivered by MINIVAP vaporizers is virtually independent of flow rate (from 0/2 up to 10 l/min when low and average concentrations are set - Fig. 7), ambient temperature and pressure, positions (vertical and overturned) and anesthetic level (from 5 ml)
● Weight: 1 kg (with case - Fig. 8) 

● Dimensions: 95 (L) x 60 (H) x 75 (D) mm    
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Low-resistance vaporizers “MINIVAP” combine the main advantages of plenum analogs (accuracy of Vapor Drager, TEC, Delta Penlon, Blease) and low resistance (draw-over) ones (OMV Penlon, Ohmeda PAC,  Goldman). 

“MINIVAP” vaporizer can be used in either draw-over (IN breathing circuit i.e. with ambient air – see Fig. 2, 4)) and plenum modes (OUT of circuit). 

 “MINIVAP-20” vaporizer may be installed IN inspiratory limb of circle (VIC) of any anesthesia machine (Fig. 9). 
There is fast change of inspired concentration CI that will be much higher than the scale one CS at high ratio of minute ventilation (volume) to fresh gas flow MV/FG. 
Inspired concentration [RU Patent Applications No 2011121371], according to the law of preservation of weight (without uptake of anesthetic in body),
CI ≈CS/[(pCS/pA)+(1-CS)(FG/MV)],……………………………..………………………………….(1) 
where pA/p - saturated vapors pressure (SVP) of the anesthetic.
At low and average concentration (up to 4-5 vol.%) it is possible to use more simple linear dependence 

CI ≤CS MV/FG ……………………………………………..……..…………………………………(1a) 
There is opportunity of switching over IN to OUT position of “MINIVAP-20” with the special Valve to realize the combined strategy of anesthesia: at an induction or anesthesia deepening - "VIC" a position, in a maintenance mode - "VOC" a position (Fig. 10).
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LOW FLOW ANESTHESIA
At hospital conditions “MINIVAP” vaporizers may be used OUT of a breathing circuit at fresh gas flow from 0.2 l/min (VOC, Fig. 11) and connected with gas vaporizer mounting system by means of inlet and outlet adapters (Fig. 12).
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Anesthesia Machine “COLIBRI” hand-bag                        
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Features 
● Includes: - one or two O2 flow meters (up to 1.5; 3; 5 or 10 l/min)

-  “MINIVAP-20” IN circle for Sevoflurane or Isoflurane with key
 filling-draining tube
- reprocessable (Fig. 3, 14, 15) or single use Intersurgical (Fig.16) 
absorber with Soda Lime Absorbent (White to Violet), Intersurgical circle system with One way and APL (adult or pediatric) valves
- frame mounted on rails of table (see Fig. 3, 16), or wall, or post transfusion (Fig.13, 14), or table top (see Fig.15) for your choice
- optional lightweight case
● Anesthetic consumption and atmospheric pollution are minimized (AM can be completed with the coal waste gas filter)
● Minimal circle volume VС and delay (time) T of inspired anesthetic concentration change according to Conway`s formula Т~VС/MV
● AM doesn't contain ferromagnetic materials and is used at a magnitno-resonant tomography (Fig.13)
● Weight: 3 kg (with case) 
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VIC SYSTEMS with PRECISION LOW-RESISTANCE “MINIVAP-20” VAPORIZER
Inspired concentration CI will be much higher than the scale one CS  at high ratio of minute ventilation (volume) to fresh gas flow MV/FG whenever VIC systems with well-known low-resistance (draw-over) vaporizers OMV, Ohmeda PAC, Goldman are used [Dr Guy Watney. www.asevet.com/resources/circuits].
In case of “MINIVAP-20” VIC, inspired concentration CI is estimated on the equations (1, 1a) or to nomograms Fig. 17 (Sevoflurene), 18 (Isoflurane). 
It is therefore strongly recommended that an inhalation anesthetic analyzer be used to monitor the inspired concentration whenever such systems are used.
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RATE of CHANGE of CONCENTRATION in circle volume and of ANESTHESIA DEPTHS
is proportional to anesthetic concentration on a scale CS and a gas stream through the vaporizer [Baum JA. Low Flow Anesthesia. Drager 2004].
In case of VOC the rate is proportional to CS x FG, in case of VIC – to CS x MV. 
In the first case “a high fresh gas flow rate will achieve equilibration much faster than if a low fresh gas flow rate is used. When low flow rates are employed, the concentration of anesthetic in the circuit (is not known with certainty) will change very slowly, which may cause difficulty in maintaining a satisfactory plane of anesthesia” [see Dr Guy Watney]. . 
 Therefore at Low Flow Anesthesia VIC is more effective VОC at high relations MV/FG  approximately in the same parity.
“VIC systems (at spontaneous breathing) are provide some degree of autoregulation of the anesthetic concentration. If the plane of anesthesia becomes too light, respiration will be less depressed, minute volume will increase, more agent will be vaporized and the plane of anesthesia will deepen” [see Dr Guy Watney]. 

In case of “MINIVAP-20” VIC, inspired concentration CI is estimated on the equation (1, 1a) or to nomograms Fig. 16, 17.

The devices are covered with 5 patents and applications and conform to relevant standards: 

F1850-00 / Anesthesia Workstation and Their Components; F1054-01 / Conical Fittings.

Certificates RU № FSR 2010/06696-10, №0126447-10.
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“MINIVAP” Ltd. was established in  2007 and is scientific successor of “Laminar Technology” Ltd. (2001-2004).
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          Technical Data				                                 “MINIVAP-20”              “MINIVAP-200”


�Concentration Range of  S or I or H or E ……………………………….	0 – 4 or 6	              0 – 12


Gas Flow Range …………………………………………………………	0.2 – 10		              0.2 – 20	


Resistance to flow 10 L/min, mm H2O …………………………………. 	≈10 	               	≈5


Temperature Range, oC ………………………………………………….	5 – 35		              15 – 35


Atmosphere Pressure Range, kPa ……………………………………….	70 – 110		              70 – 110


Anesthetic volume, ml …………………………………………………..	50 		              150


Wick Anesthetic Volume, ml ……………………....................................	3 		              3


Maximum Angle of Tilt during operation (with 20 ml of Anesthetic)…..	180o 		                     90o


Weight, kg ……………………………………………………………….	0.4 		              1..5


Inlet/Outlet ……………………………………………………………….	15F/15M                          22F/22M  
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Scientific & Manufacture Venture Firm “MINIVAP” Ltd.


Head-Office Russia: 127273, Otradnaya Str. 1/76 Moscow





E-Mail: � HYPERLINK "mailto:aleberlin@mail.ru" ��berlin.minivap@googlemail.com�


�Office Germany: Huelser Str. 773, 47803 Krefeld





Office Israel: 44855, Kley Shir Str. 5/8 Karney Shomron
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