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 1. Provide the details of performing the separation of microorganisms from filter medium by flotation method. How about the total volume generated? 
	            Operation
	             Material to Process
	Total Volume, nearly, 

ml

	washing away powder filter medium 
	
	

	
	powder filter medium +  dense particles + target particles + water 
	100

	centrifugation
	
	

	
	sediment of  ( powder filter medium +  dense particles +  target particles)
	20-25

	diluting and suspending with  flotating solution o
	
	

	
	suspension of ( powder filter medium +  dense particles + target particles) 
	100-150


	centrifugation and flotant collection
	
	

	
	flotant with target particles 
	10-15

	diluting flotant with H2O

	
	

	
	suspension of target particles 
	100-150

	centrifugation
	
	

	
	sediment of target particles 
	micro

	development
	
	


2. In the concentration and separation process, will the operator be exposed to the microorganisms? 
   The system is closed during concentration and operator doesn't contact with cysts and oocysts.

    When bottle is detached from apparatus the operator has possibility  for contact  with washing away powder filter medium possibly containing a pathogen.

    This possibility exists up to fixing  the sample.

Therefore, it is recommended to work in latex gloves  and to disinfect the apparatus, used bottles,   laboratory glassware and centrifuge tubes with

 1:10 000 solution of KMnO4 or 5% solution of chloramine. Inlet line should be disinfected if high concentration of pathogen is proposed in the sample.

3. Any published report on the yield by this system? 
 Really, it is interesting and polysemantic question  taking into consideration reports about recovery near 10%.

At least,  two conditions may determine recovery together and in connection: 

    - completeness of separation cysts and oocysts from filtering medium and 

· stability of cysts and oocysts  of standard calibrating suspension during procedures of calibration.

      The first is determined by design of filtering media. By the way, I know only this filtering media designed specially for cysts and oocyst extraction. All investigators  attempt to adapt  existing filters for this purpose .

  The second circumstance is determined by great number of conditions:

donor's state, stage of illness, medicine, details of extraction and purification, other microorganisms presence, storage time and conditions, etc.

When all circumstances arise well, rather high yield can be obtained, but only 

great optimist can hope to determine absolutely precisely number of the microorganisms in veriety of  real conditions. 

For correct comparison of different filters they should be tested "by the same hands" .

I am sending the state certification of the apparatus. Any  other publication is absent because the  development is commercial, all rights reserved.

4.  The effective size of the filter media?
The effective detained particle size is 1.5 micrometer.

5.The elution process in separating the cysts/oocysts from the filter media; how are the debris, such as algae or insoluble matters are separated?

 The elution may be executed by two ways: settling and flotating.

Settling is preferable when more delicate process for microorganisms is needed, for example, to avoid osmotic shock under flotating solution. The plastic bottle containing the washing away powder filter medium is put on the side for 30 minutes, then water is carefully  decanted to a vessel for collected microorganisms. Some water or  another eluting solution  is added to the sediment in the bottle, shaken up, and settled 30 minute as early, decanted into the vessel for collected microorganisms. The operation is repeated once more. Total elution volume is near 300 ml. It is processed  further in accordance aims and methods of your research.

Flotating  is more energetic process, but more hard for microorganisms. For enumeration only it is rationally to add formalin to the washing away powder filter medium  for  microorganisms fixating before flotating solution adding. 
The ProboKonG  doesn't solve problem of preparate purification from debris, algae or insoluble matters,  just as the cartridge or disk filters do. Certain separation (for example from dense mineral particles) occures during flotation or sedimentation.

6.The recovery rates for the Cryptosporidium oocysts and Giardia cysts? 
The recovery rates of the filter determined by filtering 50 L tap water, consisting near 500 fixed and purified  cysts/oocysts of standard  preparation, extracting and enumerating accordingly National Sanitary Inspectorate Standard Method ( МУК 4.2.964-00 "Санитарно-паразитологическое исследование воды хозяйственного и питьевого использования" (Sanitary-parasite examination of water for drinking and domestic use) )

are 0.7-0.9.

7. There are reports about greate loss of cysts/oocyst in flotation; can you comment  it in connection with your technology?

I think the point is not only in flotation, but in total of conditions. One can assume that cyst/oocysts capsule gets micro demages in hard operation of separation cysts/oocysts from filtering media, when bag rubbing  and sonification are used.  Cysts/oocysts may loss intracellular water through the microdemages in strong osmotic flotation solution  ; their density increses, volume decreases,   floatation decreases and these particles settle down but not float up. When less osmomolarity solutions are used (sucrose, percoll) the recovery is reported to be more.  Possibility of such process was taken in consideration during designing our powder filter. It doesn't   traumatize of cysts/oocysts .  They are holded up in  temporary pores formating with powder particles,  when  the precoat bed of filter medium deposits,  and get free, when filter medium is washed away from the support screen. By the way, flotation is not sole separation way, settling, density gradient centrifuging and immunomagnetic separation are  also applicable.                                                                                              

8. The cost for the filter?

1/20 pak - $ 10.0, i.e.  $ 0.5 for one load.

9. What statistical performance do you use for evaluation of your method? 

 Initial terms are: 

enumerated number  cysts/oocysts in the sample - X, mathematical expectation - M, Poisson distribution,  recovery rate - E.

Finite index:

Limits of Detection - mathematical expectation of cysts/oocysts in the sample then probability  of its presence detection is 0.995 (probability of "0" is 0.005) or 0.975 (probability of "0" is 0.025) . LD0.995 = 10, LD0.975 =5 .

So, our National Sanitary Standard  "no cysts/oocysts in 50L sample of water" means that with probability 0.975 mathematical expectation of cysts/oocysts in the sample is not exceed 5 (i.e. 1 cyst/oocyst per 10 Litres). Or  in other words, when mathematical expectation is 5, possibility to find "0" cysts/oocysts is 0.025.       Residual 2.5% is risk of method.

The way from the first to the second.
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and ranges of possible values of variate are:
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In the pattern of little values of mathematical expectation it is discovered so:

	        M
	         ((
	        (2(
	           (3(

	
	
	   %
	
	   %
	
	   %

	1
	1
	100%
	2
	200%
	3
	300%

	4
	2
	50%
	4
	100%
	6
	150%

	9
	3
	33%
	6
	67%
	9
	100%

	16
	4
	25%
	8
	50%
	12
	75%

	25
	5
	20%
	10
	40%
	15
	60%

	36
	6
	17%
	12
	33%
	18
	50%

	49
	7
	14%
	14
	28%
	21
	42%

	64
	8
	12%
	16
	25%
	24
	38%

	81
	9
	11%
	18
	22%
	27
	33%

	100
	10
	10%
	20
	20%
	30
	30%


The table visually shows the  specificity of determination of  low number of objects. 

· It is difficult to give the opinion about value of the objects number   when it is small.

· Distribution width is more the mathematical expectation then it is a few units.

· Deviation of results is determined by  property random numbers but not properties of  determination method.

· Number of objects  determination  is possible from 25-36 objects, then width becomes less of the mathematical expectation.

I would like to draw your attention at two points - 4 and 9. In the points 95%  and 99% interval low tails  set against "0". "Negative" values (2.5% and 0.5%) return a value of "0". So, then mathematical expectation 4 and 9 we shell not discower presence of object in the sample with probability 2,5% and 0.5%

Taking in concideration rate of recovery E:
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where EM - apparent mathematical expectation, and M - true mathematical expectation.

when E=0.9    M=5       EM=4.5~4    Limit of Detection  (LD0.975 =5)

                        M=10      EM=9                                            (LD0.995=10)

It follows that for detection of presence in water of  1 cysts/oocysts per 10 litres, volume of the sample must be 50L for probability 0.975 and 100L for probability 0.995.  

So, when mathematical expectation of number cyst/oocyst in a sample is of a few unit the number can not be evaluated on base of enumeration of cysts/oocysts in the sample. But we can say the tolerance level is exceeded or not.  If we discover "0" cysts/oocysts in the sample of water, we can state that mathematical expectation (M) is not exeeded 5 with probability 97,5% . If tolerance level is 1 cysts/oocysts per 10 litres, for collection of 5 units a sample  50 L is needed. If we increse sample volume to 100 L , true mathematical expectation (M) will be 10 and probability of "0" cysts/oocysts will be 0.5% , and so on. 2.5% and 0.5% are levels of analitycal risk. So we estimated our statistical performance.

10. High pressure is not recommended for filtration, but yours is up to 3.5 AT?

  Yes, pressure can plug G/C into filtering media irreversibly, or even force through, or destroy its, when pressure gradient is great, for example on nuclear track membranes. In our case thickness of filtering bed is near 3mm or 3000mkm. Gradient of pressure is    3AT/3000mkm =0.001AT/mkm. Take size of Giardia cyst is 10mkm/cyst, then gradient of pressure will 0.001AT/mkm x 10mkm/cyst =0.01AT/cyst. Surely, the gradient somewhat increases during filtering because of filter piling. But plugging is reversible because the pores are temporary.

 If I can inform you of interesting you information, please do not hesitate to write me.

Your sincerely, 

Sergey Kuzmin.

smkuzmin@mtu-net.ru 

http://mtu-net.ru/comrisfilter
� EMBED Рисунок AutoCAD 14  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���








�Big volume of floating solution is added to avoid of the second  capture of cysts and oocysts by settling powder.


 


� Flotant filtering  through  the nuclear track  membrane, the last appropriate development  and investigation   can be  carried out at this point  and further.
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