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RESULTS OF THE TESTS OF A NEW
TYPE OF BACTERIA TRAP

* jN. M. Rudenko, Military-Medical
Academy Im. Kirova, Leningrad

Simplicity of~ construction and a high degree of etffectiveness

of trapping various concentrations of microflora are the important

properties of devices with a liquid system tar the entrapment of

microorganisms in the air. Also the samples af bioaerosols which

t are taken in a liquid medium-are convenient for the concentratlonI
and identification ot microorganisms. Therefore during the devel-'

opment of' bacteria traps serious attention is given to the filt a-

.tion af air through vc-ious liquids, and also through a droplet

aerosol. The high degre6.at etffectiveness of' trapping -aeroplankttonl

.. with these devices was shown by many investigators (Emerich 1883;
M4ilyavskaya, 194~5; Shafir, et al.., 1957; Albrecht, 1958k* K~rpukhin.,

1962;. Rudeiiko, 1966, 1967; Artenstein and Cadigan, 1968.)b

The vassels with sprayer type pulverizers described in this

rA * eport are a I'urther improv ement -of' the devices developp1 b, us-
4 . ln Juily with -Boykov .1 9,5 qhey combine several mechattismo:
for the. tr-apping'at aerosols: ortho- and, pals'akinetice -.coagulatAi?1

..... bubbling through .a liquid columnn 'in descending and ascending

.. directions., arid sedimentation, The layout and'dimensir' .S'or the

ne ulverizers for bacteria rp iegvn±~t~daig

I 'T0 HT 23- 7
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Arrangement, dimensions, and testing
of .sprayer type pul.verizers.

For th: work we selected pulverizers wit'i capillary walls

which were parallel for their entire extent. The iir.,ex opening of
the capillary should be uniform and located in the center of the

t narrowed opening of. the lead-i ue Th observation of these
-conditions ensures the uniform distribution of a droplet aerosol

-P -in the ce6ntral and peripheral sections of the-air flow and :the
mot onpe capure'of microorganisms..

?nr the purpose. of-'evaluating Ih f~tvns fpleia

V .tion of the liquid pro liihi nary tests of. the pulverizers -were made.
using the -method which was developed. Here'it .was established
that the time of.-pulverization of' 2 iZ -of liquid deponded on, the,

-'a te; of aspiration'of air. and:'was :axpv e -by. Th ormula:

w: .
where, T - time, of pulverization (in seoinds); K - Coefficient'
asiaratrti foth atclrpl izere; A ~-rate of movement

of -air. (in t/min)A -A rat. omvmetf'ir at whi ah the,

Orist. of pulyerization of liquid. began: (i /~

A-VD HT 23-4.2-74



In particular from the formula it follows that K T(A -A 0)

Thus the value K is the mathematical characteristic of functioning

of the pulverizers and it should be used in the selection of the

best models f'or work. In our investigations'the K value was

equal to 1.15-1.20.

Up to the present time we have conducted several series of

comparative tests of the retaining capacity of' a number of' bio-

aerocollectors and the degree of passage in respect to natural

fine-dust (closed accommodations), artificial - bacterial (Serratia

marcescens), and virus-containing -aerosols (Sendai virus).

*1 From the sprayer type pulverizers described above model No. 2
was selected. In the preliminary tests the best results were

obtained with it. For intake of the air samples the discharge

tube of' the bacteria trap was connected successively to a rheomete'

and an aspiration mechanism. During the investigation of the arti-

ficeial aero~olh the bacteria trap was connected to a Sinitskiy

aerosol chamber. (Shafir et al.., 1957). The dispersed compo~ition

of the aerosol was the following: particles with dimensions of

1-5.microns made up 64.7%, and 6-10 microns -32.1%. The bulk

of .the microbial suspension which was expended for the creation
- of the aerosol and was trapped by the device being tested was

recorded on a seale in the. loe part of the aerosol chamber which-

was preliminarily calibrated. The Ricroflora from the sample of

seoded fluid was concentrated on a No. 3 membrare filter and

subbequontly sown over thle sur±'aca-of agar in, 3 -Petri 'dishes
*-(Boylcov and. 1udenkco .1957). After: inci~bation at 370 foil 18-20

hourA 4 count was made of the colonies which grow.

During the calculation of the 'percentage of' passage of'

bacteria the number o'clnswhh rew followiniz the

inoculation of f'luid from hefirst and second bacteratas

which,.were connected In series, was added, together and th sum
taken 'condtionally aa '00%. The number of' bacteria whioh were

D-IT -3-22-743



retained by the second device, expressed in percentages, made

up the extent of passage of bacteria through the first device.

During the investigation of the virus-containing aerosol

with the fluid from the devices the hemagglutination reaction

was set up in the generally accepted method. This made it possible

to Judge on the presence of virus antigen and how much of it.

The titer of the diagnosticum was checked ahead of time. The

calculation cf the virus-retaining capacity of the device (A)

was done using the formula:

Bop Tra - 10'
A -- C"Tz

where Bbp - volume of buffer solution taken in the device (ml);

C - volume of passed air (in liters); T Pr- titer of the

hemagglutination reaction; T - titer of the diagnosticum

(dilution at which agglutination no less than ++ was observed),

for the calculations the degrees of dilutions expressed in whole

numbers - 1, 2, 4, 8, etc. were taken; 105 - coefficient.

The results of the investigations were processed mathema-

tically and are shown in an abbreviated form in the table. From

the table it is evident that the highest effectiveness of

trapping bacteria and viruses is established in two-chamber devices,

bacteria traps with sprayer type pulverization, the Rechmenskiy

siphon, and the Mikitin bioaerocollector. The rate of intake of

air by our bioaerocollectors was the highest. The optimum rate

of passage of air through devices with pulverizers was 35-40 /min.
Ir the case of necessity the volume of input air can be increased

by placing two or more pulverizers in the bacteria trap. In

Yefremov adapters a high resistance to the air current was

observed, during the taking of samples the liquid which impreg-

nated them sometimes ran out, and the microflora was not

completely freed from the filter materials. The highest extent

FTD-HT-23-22-74 4
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of passage of microorganisms was noted in the devices of Krotov,

Dtyakonov, and Rozberi, and the least -in bacteria traps with

pulverizers.

Conclusions

The propoe1 model of a pulvefizer for bacteria traps

possesses a number of advantages in comparison with other devices:

-- it ensures the highest percentage of retention and the least

passage of microorganisms, is simple in arrangement, and is the

most suitable for standardization in the case of series prodluction.
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