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© A device for the preservation and analysis of

samples, comprising a first container (1) and a sec-

ond container (5) for containing a sample and a

maintaining or culture liquid; said first container com-

prises at least two mutually communicating cham-

bers (2, 3), of which a first chamber (2) comprises

an element (7) carrying a culture medium and a

distributor member (19), and the second chamber (3)

comprises on its base (13) at least one element (14)

projecting into the chamber itself and able to break

at least one weakened portion (26) of the base (5A)

of said second container (5), this latter being inser-

table into said second chamber (3).

The method for seeding onto the face of the

element (7) comprises distribution along paths ex-

tending substantially in mutually perpendicular direc-

tions which are preferably parallel and, respectively,

orthogonal to the axis of the element (7).
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This invention relates to a device for the pres-

ervation of samples in particular for bacteriological

examinations, isolation of micro-organisms and de-

velopment of isolation colonies, of the type com-

prising an element carrying at least one selective

culture medium and insertable into a first container,

and a distributor member slidable with slight con-

tact along said selective culture medium, and to a

method for seeding the samples onto said culture

medium.

Various devices of the aforesaid type are

known (see for example U.S. patents 3,589,983,

4,801,547 and 4,859,586). In known devices, in

order to effect the desired examination it is always

necessary for a laboratory analyst to place the

sample to be analyzed, and/or the biological devel-

opment liquid in which said sample is immersed,

into the container containing the element provided

with the culture medium.

Examples of such samples are feces, urine,

excretion, nasal or ear swabs, ad other materials

withdrawn for diagnostic purposes.

The operations involved in filling the container

present considerable drawbacks.

In this respect the laboratory analyst can easily

come into contact with such samples, with possible

serious risk to his health.

In addition, the samples often emit a bad od-

our, which is inhaled by the laboratory analyst

during the filling operations.

The laboratory analyst then seeds the sample

on the culture medium using the distributor mem-

ber.

In known devices this seeding can only be

achieved substantially vertically, parallel to the ma-

jor axis of the culture medium.

An object of the present invention is to provide

a device of the aforesaid type which enables the

sample for examination to be transferred into the

container housing an element loaded with one or

more culture media without the laboratory analyst

who makes this transfer undergoing any risk of

contact with the sample or of inhaling the effluvia

emitted thereby.

A further object is to provide a device of reli-

able and safe operation and of low cost.

A further object is to develop a seeding meth-

od which enables the sample to be distributed on

the culture medium using movements which are

not limited to a single direction.

These and further objects which will be appar-

ent to the expert of the art are attained by a device

in accordance with the accompanying claims.

The present invention will be more apparent

from the accompanying drawings, which are pro-

vided by way of non-limiting example and in which:

Figure 1 is a perspective view of a first container

of a device according to the invention;

Figure 2 is a perspective view to a scale greater

than Figure 1 showing a stopper for the larger-

dimension chamber of the first container;

Figure 3 is a perspective view of a second

5 container of a device according to the invention;

Figure 4 is a perspective view of a stopper for

the second container;

Figure 5 is a longitudinal section through the

second container;

70 Figure 6 is a perspective view of the device

according to the invention;

Figures 7 and 8 show two particular types of

characteristic seeding path for examining feces

and urine respectively.

75 With reference to said figures, the device of

the invention comprises a first container (Figure 1)

with two substantially cylindrical chambers 2 and 3

communicating with each other via a base duct 4, a

second container 5 with a cap (Figure 3), and a

20 stopper 6.

The two cylindrical chambers 2 and 3 of the

first container are preferably of different dimen-

sions; the larger-dimension chamber 2 can be

closed by the stopper 6 to house the elongate

25 element 7 which extends from the stopper to which

it is connected, while the smaller-dimension cham-

ber 3 can receive the second container 5.

More specifically, in its upper edge the large-

dimension chamber 2 comprises means 8 for snap-

30 fitting the stopper 6; in the illustrated embodiment

these means are slots 8 shaped to be copenetrated

snapwise by opposing prongs 9 (only one of which

is visible in Figure 2) provided on the lateral sur-

face of the stopper 6.

35 On its lateral surface the chamber 2 comprises

two opposing flat portions 10 which, as described

hereinafter, enable the element 7 to be viewed

from the outside when inserted into the chamber.

Finally, extending from its base 11, the chamber 2

40 comprises guide elements 12 in the form of inter-

nal ribs for guiding the end part 7A of the elongate

element 7 associated with the stopper 6. The

guides 12 are arranged such that the flat faces 7B

of the element 7 face the flat portions 10 of the

45 chamber wall.

The smaller-dimension chamber 3 comprises

on its base 13 a plurality of pointed projections 14

(four in the illustrated embodiment) and, along its

inner lateral surface and nearly as far as the base,

50 two longitudinal portions 15 slightly projecting from

the surface and arranged to retain the container 5

when this is inserted into the chamber 3.

The base 13 of the chamber 3 is advanta-

geously inclined towards the second chamber 2 so

55 that a liquid present in the chamber 3 can flow

through the duct and into the larger-dimension

chamber 2.
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Spacers 50 are also provided on the base 13

of the chamber 3 to maintain the container 5

spaced from the base 13 when, as described

hereinafter, the container 5 is pushed into the

chamber 3 to break the base 5A of the container 5.

The stopper 6 comprises substantially two

parts connected together, namely a cylindrical part

16 the lower edge 16A of which abuts against the

free edge 2A (Figure 1) of the chamber 2 of the

container 1, and a substantially parallelepiped elon-

gate element 7 which is to be inserted into said

chamber 2.

More specifically, the cylindrical part 16 is in-

ternally hollow and comprises two diametrically op-

posing slots 17 for passage of the arms 18 of a

fork-shaped seeding or distributor member 19. The

elongate part 7 comprises in each of its larger-

dimension faces a recessed seat 20 for containing

suitable known solid culture media (the culture me-

dium is not shown but is of conventional type). In

proximity to the end part 7A of the elongate ele-

ment 7 there are provided, in correspondence with

the smaller-dimension walls, prongs 20A to engage

in the guides 12 provided in the chamber 2.

At their ends, the arms 18 of the fork 19

comprise seeding loops 22 (a single loop is pro-

vided with each arm in the illustrated embodiment,

however a plurality of loops or similar elements can

be associated with its end). Advantageously, said

seeding loops are inclined to the axis of the arms

18 so that on raising the fork, the end 22A of said

loops touches the culture medium provided on the

faces 7B of the element 7.

In proximity to each of the lower ends of the

arms 18 of the seeding fork 19 there is advanta-

geously provided a prong 23 to prevent accidental

extraction of the fork from the stopper 6. In this

respect, if the fork is raised the prongs 23 abut

against the lower edge 16A of the cylindrical part

16 of the stopper 6.

The upper ends of the fork arms 18 are con-

nected together by a cross-member 21 from which

an operating arm 24 extends.

The fork is dimensioned so that when the stop-

per 6 closes the chamber 2 of the container 1, the

ends 22A of the seeding loops 22 are in proximity

to the base 1 1 of said chamber.

By means of the operating arm 24, the fork can

be moved vertically (in the direction of the arrows

A ad B of Figure 2) and also horizontally (in the

direction of the arrows C and D of Figure 2) so that

the ends 22A of the seeding loops can be moved

from the base of the chamber 2 and onto the

culture medium provided on the faces 7B of the

element 7.

It should be noted that the arms 18 of the fork

19 are able to undergo rotary and lifting movement

by virtue of the apertures 17 provided in the stop-

per 6.

The second container 5, of substantially cylin-

drical shape, comprises in its upper edge a thread-

ed part allowing a cap 25 to be screwed to the

5 container, and comprises weakened portions 26 in

its base 5A. Stiffening ribs 27 are preferably pro-

vided along the inner walls of the container, in

proximity to the base 5A. On the base of the

container there rests a magnetic armature 28 (Fig-

to ure 5) for stirring a usual maintaining or culture

liquid provided in the container (the level of which

is indicated by 30 in Figure 5).

With the cap 25 there is associated a spatula

29 the end part 29' of which, when the cap is

T5 mounted on the container 5, is immersed in the

maintaining or culture liquid present in the con-

tainer (see Figure 5).

The spatula 29 allows a feces sample to be

taken. If other types of samples such as urine,

20 blood or excretions are to be taken, the spatula is

replaced by usual known elements for taking the

sample and transferring it into the maintaining liq-

uid.

If a urine or blood sample is to be taken, a

25 conventional dropper (not shown) can be asso-

ciated with the cap 25.

Alternatively, if blood, urine or other similar

liquid samples are to be taken, the container 5 can

be evacuated of air by known procedures, for ex-

30 ample of the type used for test-tubes for collecting

blood samples by vacuum systems. In this case

the container 5 comprises a usual plug, for exam-

ple of rubber, of the type provided in said test-

tubes, and the urine or blood sample is drawn into

35 the container 5 by a known holder with needle, also

of a type similar to those used for taking blood

samples by vacuum systems.

In the case of other body fluids, for example

excretions or miscellaneous swabs, the spatula 29

40 is replaced by an element, such as a needle, able

to retain a cotton or gauze flock to be introduced

into the biological development or maintaining liq-

uid.

All the components of the device are preferably

45 constructed of plastics material by moulding. The

chambers 2 and 3 and the container 5 are advanta-

geously transparent.

If the device of the invention is to be used for

feces analysis, the patient picks up a sample of

so feces with the spatula 29 and by screwing the cap

25 onto the container 5 inserts the spatula into the

maintaining or culture broth contained in the con-

tainer. This latter is then transferred to an analysis

laboratory where it can be inserted into a known

55 machine which, by means of a magnetic stirrer,

moves the magnetic armature present in the sam-

ple container to homogenize the feces in the cul-

ture broth. The laboratory analyst then inserts the
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second container 5, containing the sample, into the

chamber 3 of the first container (see Figure 6) and

presses it within this latter so that the projections

14 break the base of the sample container. In this

manner culture liquid or broth passes through the

duct 4 and into the first chamber 2 so as to graze

the ends 22A of the seeding needles 22.

The container 1 is then maintained at a tem-

perature of 35 *C for the time required for the

germs of interest to develop within the culture

broth (generally 1 2-24 hours).

By moving the fork 19 in the direction of the

arrows A, B, C, D (Figure 2) the seeding loops 22

wetted with culture broth and containing germs are

passed over the solid culture media provided on

the faces 7B of the elongate element 7. By varying

the movements of the forks 19 the said culture

media can be seeded to different concentrations

and in different ways as described hereinafter.

The culture media can be of different types,

known to the expert of the art, depending on the

required microbic selection test.

After the microbic development on the culture

media the laboratory analyst withdraws the possi-

ble suspect colony for the subsequent identification

tests.

All the aforesaid operations can also be effec-

ted in succession automatically.

It should also be noted that with the device of

the invention numerous ways of seeding germ-

containing culture broth onto the culture medium

are possible, and in particular the broth can be

seeded in specific determined ways depending on

the type of examination to be carried out.

Figure 7 shows a culture medium 120 and a

possible preferred seeding path 121 for effecting a

feces examination. In this type of examination it is

important that the seeding path of the loops 22 of

the fork 19 along the culture medium 120 be as

extensive as possible to facilitate isolation of the

colonies. With a seeding path of the type shown in

Figure 7 the colonies can be easily isolated what-

ever the bacterial loading of the broth. In this

respect, if there is high bacterial loading in proxim-

ity to the lower end I of the culture medium 120

there are a large number of colonies and these are

difficult to isolate, whereas in proximity to the up-

per end S the colonies have thinned out and are

easy to isolate. In contrast, in the case of low

bacterial loading of the broth, the easily isolated

colonies are at the lower end I of the culture

medium 120 whereas at the upper end S the

colonies do not develop.

Figure 8 shows a culture medium 122 for effec-

ting a urine examination. In this type of examina-

tion, in addition to bacterial isolation it is also

necessary to count the germs present in the broth

in order to be able to establish whether there is

any infection of the urinary tracts.

In this type of examination a broth can be

considered pathological even if it contains a bac-

terial load which is not very high (for example

5 100,000 germs per millilitre), and the broth is there-

fore seeded homogeneously on the culture me-

dium so as to facilitate both the bacterial count and

the isolation.

In this respect, the broth is advantageously

w initially seeded along the major axis (M) of the

culture medium 122, after which it is extended over

the entire culture medium 122 in a direction per-

pendicular to the major axis M.

From the aforegoing examples it is apparent

75 that the seeding device allows easy movement of

the fork 19 parallel to the major axis M of the

culture medium and/or perpendicular and/or in an

inclined direction thereto.

This movement of the fork is preferably effec-

20 ted mechanically in an automatic manner, but can

also be effected manually.

The proposed arrangement has considerable

advantages over the conventional system in that:

1) the patient, or the person acting for him,

25 directly takes the sample and limits the volume

to the quantity necessary for the examination, so

that the laboratory analyst is not required to

withdraw the necessary quantity from an exces-

sive amount of sample, as generally currently

30 happens;

2) because of the presence of the second con-

tainer 5 for the enrichment broth the sample

preserves the germs contained in it for a certain

time, so that the subsequent examination, such

35 as the isolation or counting of the germs, is

without doubt more accurate, and the time for

delivering the sample to the laboratory can be

extended;

3) the laboratory analyst never comes into con-

40 tact with the sample, so eliminating an occur-

rence which is both unpleasant and dangerous

for contamination. In this respect, the container

for the sample to be analyzed is never opened

by the laboratory analyst, who merely places it

45 in the chamber 3;

4) isolation is achieved in a shorter time;

5) the broth can be seeded on the culture me-

dium in an optimum and specific manner for the

examination to be effected.

50 Finally, it should be noted that the described

embodiment is provided by way of non-limiting

example, and that numerous modifications are pos-

sible, all falling within the scope of the inventive

concept.

55
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Claims

1. A device for the preservation and analysis of

samples in particular for bacteriological exami-

nations, isolation of microorganisms and devel- 5

opment of isolation colonies, of the type com-

prising an element carrying at least one selec-

tive culture medium and insertable into a first

container, and a seeding or distributor member

slidable with slight contact along said selective w
culture medium, characterised by comprising,

in addition to said first container (1), a second

container (5) for containing a sample and a

maintaining or culture liquid, said first container

comprising at least two mutually communicat- 75

ing chambers (2, 3), of which a first chamber

(2) comprises said element (7) carrying one or

more culture media and said distributor mem-

ber (19), and the second chamber (3) com-

prises on its base (13) at least one element 20

(14) projecting into the chamber itself and able

to break at least one weakened portion (26) of

the base (5A) of said second container (5), this

latter being insertable into said second cham-

ber (3) so that said culture or maintaining liquid 25

contained in the second container (5) flows

from said second chamber (3) and into said

first chamber of said first container (1), and

wets at least the ends (22A) of said distributor

member (19). 30

comprises guides (12) for the insertion of said

element (7) carrying the culture medium.

7. A device as claimed in claim 1, characterised

in that said first chamber has at least one

transparent portion (10) opposing said element

(7) carrying the culture medium.

8. A device as claimed in claim 1, characterised

in that said two chambers (2 and 3) have their

respective bases (11, 13) connected together

by a duct (4).

9. A device as claimed in claim 1, characterised

in that said second container (5) comprises a

cap (25) with which at least one element (29)

for retaining the sample to be examined is

associated.

10. A device as claimed in claim 1, characterised

in that said second chamber (3) comprises

along its inner surface at least one projecting

portion (15) arranged to improve the retention

of said second container (5) when it is inserted

into said second chamber (3).

11. A device as claimed in claim 1, characterised

in that said second container (5) comprises

along its inner surface at least one stiffening

rib (27).

2. A device as claimed in claim 1, characterised

in that said distributor member (19) can be

moved both longitudinally and transversely to

said element (7) carrying a culture medium. 35

3. A device as claimed in claim 1, characterised

by comprising a stopper element (6) asso-

ciate with said first chamber (2), said element

(7) carrying culture medium being connected 40

to said stopper element, with which there is

associated said distributor member (19).

4. A device as claimed in claim 1, characterised

in that said distributor member (19) is of fork

shape, each of the arms (18) of said fork

comprising at least one end element (22) able

to retain and distribute on said culture medium

at least part of the liquid present in said first

chamber (2).

5. A device as claimed in claim 4, characterised

in that said end elements (22) of the arms (18)

of said distributor member (19) are inclined to

said arms. 55

6. A device as claimed in claim 1, characterised

in that in its interior, said first chamber (2)

12. A device as claimed in claim 1, characterised

in that the base (13) of said second chamber

(3) is inclined towards said first chamber (2) so

that a liquid present in said second chamber

flows through the duct (4) and into said first

chamber.

13. A device as claimed in claim 1, characterised

in that on the base (13) of said second cham-

ber (3) there is provided at least one spacer

element (50) to maintain the second container

(13) spaced from said base (13) when inserted

into said second chamber.

15. A method as claimed in claim 14, charac-

terised by comprising a first step in which the

sample is seeded on at least part of the culture

medium only longitudinally or, vice versa, only

transversely to the culture medium, and a sec-

ond step in which the sample is seeded onto

the culture medium also transversely or, vice

45

14. A method for seeding samples onto a culture

medium by a device in accordance with claim

1, characterised by seeding the sample onto

the culture medium both transversely and lon-

50 gitudinally to the culture medium.

5
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versa, also longitudinally to the culture me-

dium.

16. A method as claimed in claim 14, charac-

terised by seeding the sample onto a first part 5

(I) of the culture medium only transversely to

the culture medium or vice versa only longitu-

dinally thereto, and onto a second part (S)

different from the first part only longitudinally

to the culture medium or vice versa only trans- to

versely thereto.

15
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