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Title: Improvements in or Relating to Gas Collection 

Field of the Invention 

This invention relates to a device for, and method of, gas collection. 

Background of the Invention 

Questions regarding the source of intestinal gas and the relation of this gas to abdominal 

symptoms have been abundantly debated for over 100 years. While a vast array of 

symptoms have been alleged to result from the presence of gas in the intestinal tract, there 

is little objective information to substantiate any relationship between flatus 

volumelcomposition and consumption of particular foods andlor medical conditions. 

This debate is becoming increasingly important due to the rising incidence of "irritable 

bowel syndrome", about which comparatively little is known. Researchers in this held 

experience particular problems in testing hypotheses, not least because of the difficulty in 

obtaining data relating to flatus gas production by human subjects. 

Several methods have been described for analysing flatus gas production by human 

subjects. One such method involves retaining subjects in a gas-tisht chamber over a 

period of time. This might be acceptable for experimental purposes but is clearly not ideal 

for, say, routine diagnostic use. 

Other methods are more direct and involve the collection of flatus gases from individuals 

by insertion of a tube into the rectum. For example, one such device (a 6-inch plastic 

tube and associated piping) was disclosed by Murphy et al. (1972 J. Agr. Food Chem. 20, 

813-817). Tomlin et al. (Gut 1990, v01 32, 665-669) described collection of flatus gas by 

means of a flexible rubber tube which was secured in place by surgical tape or by the 

subject's underclothes. 
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None of the currently available devices are ideal. A number of problems are associated 

therewith: they tend not to be entirely gas-tight, thus not all flatus gas is collected, 

especially when periodic surges of flatus gas expulsion occur; and they are not particularly 

comfortable for the subjects, especially those that require securing with surgical tape. 

Surnrnarv of the Invention 

In a fust aspect the invention provides a device for collecting flatus gas from a human or 

animal subject, comprising a gas-tight collecting tube for insertion into the rectum of the 

subject and retaining means, locatable in the subject's inter-sphincter groove, for retaining 

the device in the subject. 

The inter-sphincter groove, as will be appreciated by those skilled in the art, is intended 

to refer to the space between the inner and outer sphincter muscles of the ano-rectal 

passage. 

Preferably the device additionally comprises guide means locatable against the exterior of 

the subject's anus when the device is correctly positioned. 

The distance between the inter-sphincter groove and the exterior of the anus can vary 

slightly between individuals. It is therefore a preferred feature that the relative spacing 

of the retaining means and the guide means is adjustable, such that the device can be 

adjusted to be a good fit for any subject. 

It is also preferred that the retaining means is capable of effecting a substantially gas-tight 

seal with the subject. If desired, the guide means may also be capable of effecting a 

substantially gastight seal with the subject, although this precaution is not found essential. 

Preferably the retaining means comprise a movable seal, such as a washer, located on the 

collecting tube and preferably comprises a resiliently deformable substance, such as 

rubber. Preferably the retaining means comprise rubber 0 rings, having appropriate 

dimensions. Clearly the retaining means locatable in the inter-sphincter groove must be 
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small enough to pass with reasonable comfort through the subject's anus but large enough 

to help retain the device in the subject. Conveniently the retaining means comprise a pair 

of adjacently positioned 0 rings. 

Preferably the guide means is of similar construction and design to the retaining means as 

defined above. However, it will be apparent that, for example, the diameter of the guide 

means can be greater than that of the retaining means, because the guide means is not 

required to pass through the subject's anus. The guide means may comprise, for example, 

a resiliently defomable substance or a rigid synthetic plastics material. 

The walls of the collecting tube are substantially gas-tight and are sufficiently rigid to 

prevent the tube from collapsing whilst inserted in a subject. Desirably the walls of the 

tube comprise a rubber or synthetic plastics material. 

The end region of the collecting tube (the proximal end region) inserted into the subject's 

rectum typically contains one or more apertures to allow entry of the flatus gas into the 

tube. Advantageously the one or more apertures are covered with a gas-permeable layer 

sufficient to prohibit the entry of solid matter into the tube. Preferably a gauze filter is 

employed. Desirably the gauze is secured by a large knot at the proximal end of the 

collecting tube. This knot serves to cushion the end of the tube, which increases the 

comfort of the subject. 

It is found that efficiency of gas collection can be increased if the proximal end region of 

the collecting tube is covered with a gas-penneable bladder formed of a resiliently 

deformable material, the bladder being of a size slightly smaller than the rectal ampulla. 

The bladder prevents the gauze filter from coming into direct contact with solid matter in 

the rectum which would otherwise tend to block the filter and inhibit passage of gas 

therethrough. Typically, the bladder may be a balloon of the readily commercially 

available type, the surface of which has been punctured at a plurality of locations to allow 

the ready passage of gas through the wall of the balloon and into the collecting tube. The 

size of the punctures is sufficiently large to prevent them becoming blocked with solid 

matter in the rectum. 



Preferably the bladder is secured on the tube by two pairs of 0 rings that comprise the 

retaining means and guide means. Preferably the bladder is secured by passage over one 

of each pair of 0 rings and passage under the other 0 ring of each pair (i.e. between the 

0 ring and the collecting tube). The arrangement whereby the bladder is secured by the 

retaining means andior the guide means has the advantage of economy and ease of 

manufacture. 

The bladder and the gauze filter have a subsidiary function in that they also serve to make 

the device more comfortable for the subject during insertion and subsequent use than 

would be an unprotected collecting tube. 

The distal end region of the collecting tube (i.e. that end region distal to the subject) is 

connected directly or, more preferably, indirectly to a gas-tight collecting bag. Typically 

the collecting bag is a large, (commercially-available) uninflated balloon. 

It is preferred that the distal end region of the collecting tube is connected to the collecting 

bag by a short length of gas-tight intervening tubing. Conveniently the intervening tubing 

comprises a resiliently deformable substance, such as rubber or synthetic plastics material. 

In preferred embodiments, the intervening tubing is connected at one end to the distal end 

region of the collecting tube by manually operable means for reversibly opening and 

closing a gas-tight seal and is connected by similar manually operable means for reversibly 

opening and closing a gas-tight seal at the other end to the collecting bag. Advantageously 

the manually operable means comprise a conventional gas tap, held in place by a gas-tight 

frictional fit. 

Thus, to obtain a sample of flatus gas from a subject, a collecting bag is attached to a gas 

tap and a gas-tight seal established between the two. With the gas tap open, the collecting 

bag is compressed to expel all or substantially all of the air therefrom. The gas tap is then 

closed whilst the collecting bag is held in a compressed state. The nozzle of the gas tap 

is then inserted into one end of a short lensth of intervening tubing. The other end of the 

intervening tube is placed over the nozzle of a second gas tap, there being a gas-tight seal 



between the intervening tubing and each gas tap. The second gas tap is then connected 

with the distal end of the collecting tube in a gas-tight manner. The proximal end of the 

collecting tube is then positioned in the subject's rectum, with the 0 rings of the retaining 

means being located in the inter-sphincter groove and the 0 rings of the guide means being 

positioned against the exterior of the subject's anus. The two gas taps are then opened 

such that the flatus gas of the subject can enter the collecting tube at the proximal end and 

exit at the distal end, via the open gas tap, into the intervening tubing, thence passing via 

the other open gas tap into the collecting bag, which inflates as the subject's flatus gas is 

collected. 

It will be appreciated by those skilled in the art that the exact sequence of steps defined 

above could be varied (e.g. the proximal end of the collecting tube could first be inserted 

into the subject and then the distal end connected to the rest of the apparatus) while still 

achieving the same end result. 

When sufficient gas for sampling has been collected, both gas taps are closed and the 

collecting bag (with gas tap) is withdrawn from the intervening tubing. The gas so 

collected may then be analysed (e.g. volumetric determination or chemical composition 

analysis). A replacement (uninflated) collecting bag (with closed gas tap) is connected to 

the intervening tubing, both gas taps are then opened and sampling may be resumed. 

In a second aspect the invention provides a method of collecting flatus gas from a human 

or animal subject, comprising inserting into the subject's rectum a gas-tight collecting tube 

for conveying flatus gas from the subject's rectum to a gas-tight collecting bag outside the 

subject's body, the gas tight collecting tube being retained in place by retaining means 

locatable in the subject's inter-sphincter groove. 

The invention will now be further described by way of illustrative example and with 

reference to the drawings, of which:- 

Fipres la-lc are schematic representations of a preferred embodiment of the collecting 

tube; 
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Figure 2 is a schematic representation of the device in use; and 

Figures 3a-b are schematic representations of a preferred embodiment of the distal end 

region and collecting bag. 

Detailed Description of An Embodiment 

As shown in Figures 1 and 2, a device for collecting flatus gas from a human or animal 

subject comprises a plain-sided gas-tight collecting tube 10 of synthetic plastics material, 

the proximal end region 12 of which is inserted into the subject's rectum and comprises 

a plurality of apertures 14. The proximal end region 12 is covered with a gas-permeable 

gauze filter 16 (Figure lb) to prevent the ingress of solid matter into the collecting tube 

which could create a blockage. 

The collecting tube 10 comprises retaining means 18 locatable in the inter-sphincter groove 

of the subject and guide means 20 locatable against the exterior of the subject's anus. The 

retaining means 18 and the guide means 20 each comprise a pair of rubber 0 rings which 

effect a substantially gas-tight seal with the subject. 

The gauze filter 16 is secured by a large knot 17 at the proximal end of the collecting tube 

10 and is also secured by a frictional fit between the collecting tube and the retaining 

means 18. The gauze filter is protected from direct contact with solid matter in the 

subject by a gas-permeable bladder 22, consisting of a small balloon which has a plurality 

of punctures 24 (Figure lc). The bladder 22 is secured on the collecting tube 10 by the 

retaining means 18 and the guide means 20, such that the bladder passes over one and 

under the other of each pair of 0 rings. 

At the distal end region, the collecting tube 10 is fitted with manually operable means for 

opening or closing a gas-tight seal 26. In this embodiment, such means takes the form of 

a gas tap inserted into the tube in a gas-tight frictional fitting. 

The nozzle of gas tap 26 is similarly inserted into a short region of intervenins tubing 36 



made of synthetic plastics material. The nozzle of further gas tap 38 makes a similar gas- 

tight fitting at the other end of the intervening tubing 36. The other end of the gas tap 38 

is inserted into a collecting bag 40, so as to form a gas-tight seal therewith. The 

collecting bag 40 takes the form of a large, uninflated balloon. 

In use, as shown in Figure 2, the proximal end region of the collecting tube 10 is inserted 

into the subject's rectal cavity 28, the retaining means 18 and the guide means 20 being 

so positioned that the retaining means 18 is located in the subject's inter-sphincter groove 

30 between the inner sphincter muscle 32 and the outer sphincter muscle 34 and the guide 

means 20 is located against the exterior of the subject's anus. The retaining means 18 and 

the guide means 20 both effect substantially gas-tight seals with the subject. 

Flatus gas from the subject passes through the punctures 24 in the bladder 22, throught 

the gauze filter 16 and enters the proximal end region of the collecting tube 10. The ghas 

then passes along to the distal end region with the gas tap 26. 

As shown in Figure 3, if the gas tap 26 is open, the gas passes therethrough into the 

intervening tubing 36. The intervening tubing 36 is connected in a gas-tight junction with 

the further gas tap 38. If the gas tap 38 is open, the gas may then pass through into the 

collecting bag 40. 

When sufficient gas for sampling has been collected, the gas taps 26 and 38 are closed and 

the gas tap 38, together with the collecting bag 40 are withdrawn from the intervening 

tubing 36. The gas in the collecting bag 40 can then be analysed at leisure. To continue 

sampling, a replacement gas tap and collecting bag are connected to the intervening tubing 

36 and the replacement gas tap and the gas tap 26 opened. 



Claims 

1. A device for collecting flatus gas from a human or animal subject, comprising a gas- 

tight collecting tube for insertion into the rectum of the subject and retaining means, 

locatable in the subject's inter-sphincter groove, for retaining the device in the subject. 

2. A device according to claim 1, comprising guide means locatable, when the device is 

correctly positioned, against the exterior of the subject's anus. 

3. A device according to claim 2, wherein the relative spacing of the retaining means and 

the guide means is adjustable so as to provide for adjustment of the device to be a good 

fit for a human or animal subject. 

4. A device according to any one of claims 1, 2 or 3, wherein the retaining means and/or 

the guide means is capable of effecting a substantially gas-tight seal with the subject. 

5. A device according to any one of the preceding claims, wherein the retaining means 

comprises a movable seal formed from a resiliently deformable substance. 

6 .  A device according to any one of the preceding claims, wherein the retaining means 

comprises a pair of adjacently positioned 0 rings. 

7. A device according to any one of claims 2 to 6, wherein the guide means comprises 

a pair of adjacently positioned 0 rings. 

8. A device according to any one of the preceding claims, wherein the proximal end 

region of the collecting tube inserted into the subject's rectum comprises one or more 

apertures covered with a gas-permeable layer, which gas-permeable layer serves to prevent 

the entry of solid matter into the collecting tube. 

9. A device according to any one of the preceding claims, wherein the proximal end 



region of the collecting tube is covered with a gas-permeable bladder formed of a 

resiliently deformable material. 

10. A device according to claim 9, wherein the gas-permeable bladder is secured to the 

collecting tube by the retaining means andlor the guide means. 

11. A device according to any one of the preceding claims, comprising a gas-collecting 

bag attachable to the collecting tube by a length of intervening tubing, and one or more 

manually operable means for opening and closing a gas-tight seal. 

12. A device substantially as hereinbefore described and with reference to the 

accompanying drawings. 

13. A method of collecting flatus gas froma human or animal subject, comprising use of 

a device as claimed in any one of the preceding claims. 
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