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Method and apparatus for imparting an organoleptic quality to a 
recipient product 

Field 
5 The invention relates to the field of imparting an organoleptic quality to a 

recipient product, particularly but not exclusively a tobacco industry product. 

Background 
Where permitted by local regulations, a tobacco industry product maybe 

10 provided with additives which modify certain of its organoleptic or sensory 
qualities. Cigarettes, cigars, snus, chewing tobacco and the like may be provided 
with additives in order to provide a modified taste and aroma profile. Examples 
of suitable additives include menthol, coffee, juniper, elderflower, star anise as 
well as many others. 

Hitherto, such additives have been included into tobacco industry products 
during their manufacture. For example, additives maybe added to tobacco rods 
during the manufacture of smoking articles. Also, additives may be applied to a 
wrapper circumscribing a tobacco rod. In this case the additive may included in 

20 an adhesive used in the manufacturing process. In both of these approaches a 
certain amount of contact between tobacco product and the additive is required. 

Summary 
Embodiments of the invention described in more detail hereinafter by way of 

25 example provide an apparatus for imparting an organoleptic quality to a 
recipient product using a sensate substance obtained from a donor product, in 
which the apparatus comprises a donor product storage chamber, and a 
recipient product storage chamber, the apparatus being arranged to circulate a 
fluid repeatedly between the donor product storage chamber and the recipient 

30 product storage chamber so that at least one sensate substance obtained from 
the donor product is conveyed from the donor product storage chamber into the 
recipient product storage chamber and into contact with the recipient product. 

In one embodiment, the donor product can be a botanical and the recipient 
35 product can be a tobacco industry product. The botanical may be heated to a 

temperature within a range of io°C - 150°C to release its sensate. For example the 
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donor product may include mint heated to up to 90°C, or coffee and heated up to 40°C, 
or clove and heated up to no°C. 

The botanical may be provided in a frozen state, which is ground into a particulate form 
5 prior to circulating the fluid. 

The temperature of the botanical may be varied over time and for example the 
botanical may be heated to a first temperature for a first period of time to release 
a first sensate with a first relatively low boiling point, and then the temperature 

10 of the botanical is raised to a second, higher temperature to release a second 
sensate with a higher boiling point than the first sensate. 

The tobacco industry product may be one of: tobacco, snus, pouched snus, filter 
paper, tipping paper, filtration material, smoking articles, smoking article 

15 containers or blanks for forming smoking article containers. 

In one embodiment, the fluid entering the donor product storage chamber is pre­
heated to contribute to the release of the sensate from the donor product. 

20 Brief description of the drawings 
In order that the invention may be more fully understood embodiments thereof will 
now be described by way of illustrative example with reference to the accompanying 
drawings in which: 

25 Figure 1 is a part exploded three dimensional view of an apparatus according to 
an embodiment of the present invention; 

Figure 2 is a side view of apparatus according to another embodiment of the 
present invention; 

Figure 3 is a side view of another storage vessel that can be used in the apparatus 
of Figure 2. 

Figure 4 is a side view of an embodiment of apparatus for imparting an 
35 organoleptic quality to a recipient product; and 
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Figure 5 is an enlarged side view of the donor product storage chamber of the 
embodiment shown in Figure 4. 

Detailed description 
5 As used herein the term recipient product means a product to which an 

organoleptic quality is imparted. In embodiments described hereinafter, the 
recipient product is a product used in the tobacco industry. Such tobacco 
industry products should be understood to include end products, such as snus 
when pouched or loose, smoking article filters, entire smoking articles or 

10 smoking article containers as well as intermediate products such as tobacco, 
filtration material, blanks for forming smoking article containers and so forth. 
Using blanks rather than fully formed smoking article containers has the 
advantage of conserving space. 

15 Where the recipient product is tobacco, various varieties of tobacco may be used 
as well as tobacco in various stages of processing. For example, cut rag tobacco, 
tobacco in whole leaf form or laminar, stem, reconstituted tobacco shettor 
papers or ground tobacco may be used. In embodiments of the present invention 
where the recipient product is tobacco, tobacco rods may be formed for use in 

20 smoking articles in a manner known per se in the art and then imparted with an 
organoleptic quality. 

As used herein, the term donor product means a product that is used to impart 
an organoleptic quality to the recipient product. In embodiments described 

25 hereinafter, donor products include botanicals such as mint, juniper, anise, star 
anise and clove although others could be used. 

An embodiment of an apparatus for imparting an organoleptic quality to a 
recipient product is illustrated in Figure 1 in which the donor product comprises 

30 a botanical and the recipient product comprises a tobacco industry product, 
which in this example is tobacco. The apparatus shown in Figure 1 comprises a 
recipient product storage chamber 1 in which a tobacco industry product 2 is 
received. In this example the product is shredded tobacco leaf but other recipient 
products may be used as discussed previously. A mesh shelf 3 may be located 

35 inside the chamber 1 to support the tobacco industry product 2. The storage 
chamber 1 has a sealable lid 5 that can be opened to allow the recipient product 
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to be stored in and removed from the chamber. A pressure gauge 6 and a safety 
valve 7 may also be provided. 

In the embodiment shown in Figure l, a donor botanical 8 is stored in a donor 
5 storage vessel 9. The botanical 8 can be stored in the botanical storage vessel 8 

as a solid, for example in leaf or berry form or as ground leaf or berry according 
to a particular mesh size discussed in more detail hereinafter. Alternatively, the 
botanical 10 may be stored in the form of a gaseous extract or as a pressurised 
liquid which may be accompanied by a suitable propellant. In the latter case 

10 where the botanical 8 is in gaseous or pressurised liquid form the botanical 
storage vessel 50 may be modified to accommodate gaseous or liquid contents in 
a way that would be apparent to those skilled in the art. 

A fluid, in this example air, is repeatedly recirculated through the donor and 
15 recipient chambers 1,9, through a conduit arrangement comprising tubing 10 by 

a pump 11. The tubing 10 comprises three tubing portions 10a, 10b, 10c and may 
be constructed from any suitable material which does not itself elute significant 
contaminants into the fluid flow. A suitable material is stainless steel but certain 
plastics tubing can also be used. The first portion 10a extends between the pump 

20 11 and the donor product storage vessel 9. The second portion 10b extends 
between the donor product storage vessel 9 and the recipient product storage 
vessel 1. The third portion 10c extends from the recipient product storage vessel 
1 to the pump 11. Air may be pumped by the pump 11 in the direction shown by 
the arrows in Figure 1, although in an alternative, arrangement it can be pumped 

25 in the opposite direction. 

In use, the air is pumped by pump 11 through the first portion 10a of the tubing 
into the donor product storage chamber 9 and sensate components of the 
botanical 8 in the chamber 8 are conveyed in the air stream through the second 

30 portion of tubing 10b into the recipient product storage chamber 1. Inside the 
chamber 1 the air conveying sensate constituents of the botanical 8 travels 
through the tobacco industry product 2 stored in the chamber 1 so that the 
tobacco industry product 2 becomes impregnated with sensate constituents of 
the botanical 8. Air leaves the chamber 1 through the third portion of tubing 10c 

35 to be recirculated by the pump 11 through the tubing 10 for a given amount of 
time, and when the tobacco industry product is sufficiently impregnated with the 
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sensate, the product can be removed from the chamber by temporary removal of 
the lid 5. 

Figure 2 shows an alternative arrangement comprising a donor product storage 
5 chamber in the form of a botanical storage vessel 12, a recipient product storage 

chamber in the form of a tobacco mixing drum 13 and a pump 11. A fluid 
comprising air in this example is pumped in a closed loop through a conduit 
comprising an air pipe 10a into the botanical storage vessel 12 by the pump 11. A 
pipe 10b extends between the storage vessel 12 and the mixing drum 13 and a 

JO further pipe 10c extends between the mixing drum 13 and the pump 11. The 
pump 11 could comprise a peristaltic pump; alternative types of pump that could 
be used include amongst others, a vane pump, centrifugal compressor, piston 
pump, gear pump and liquid ring pump. The apparatus shown in Figure 2 can be 
operated at atmospheric pressure. 

The storage vessel 12 has an internal chamber 14 to hold botanical products 8 
such as juniper, coffee, star anise or any other suitable botanical product. The 
botanical product 8 is supported on a wire mesh 15 located in the lower portion 
16 of the chamber 14. Water 17 is stored in the portion of the chamber 16 below 

20 the wire mesh 15. However it may not always be necessary to use water in the 
process depending upon the moisture level of the botanical product 8. The sides 
of the vessel 12 are wrapped by a heat jacket 18 and a heat mat 19 is placed under 
the vessel 12. The heat jacket 18 and heat mat 19 are configured to apply heat to 
the contents of the chamber 12 and can be driven in any suitable way. For 

25 example the heat jacket and mat can be electrically heated and/or steam heated. 
The pipe 10a which connects the peristaltic pump 11 to the storage vessel 12, 
enters the vessel 12 from above. Air pumped into the vessel 12 passes through an 
internal pipe 20 located inside the vessel 12 to the bottom so that the flow 
thereafter passes upwardly through the botanical 8 to receive sensates to be 

30 transferred to the recipient tobacco product in drum 13 . 

The tobacco mixing drum 13 is arranged to hold a quantity of tobacco industry 
product 5 to be infused or impregnated with sensate constituents from the 
botanical products 8 stored in the storage vessel 12. The mixing drum 13 may be 

35 configured such that it can be rotated by a motor 21 about its central axis 22. 
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Rotating the mixing drum 13 facilitates the infusion of the tobacco industry 
product 2 with sensate constituents of the botanical product 8. 

In use, air is pumped by the peristaltic pump 11 into the storage vessel 12. The 
5 air is fed to the lower portion of the internal chamber 14 through the internal 

pipe 20 and passes through the water 17 stored in the part of the chamber 14 
below the wire mesh 15 which supports the botanical product 8. Preferably, the 
heat jacket 18 and heat mat 19 heat the storage vessel to approximately 90°C. 
The applied heat and the air flow act to evaporate a substantial proportion of the 

10 water stored in the storage vessel 12 creating water vapour. The air and water 
vapour are forced upwards through the wire mesh 15 and through the botanical 
product 8, The heat applied to the botanical storage vessel 12 is conducted and 
radiated into the botanical product 8 which is stored within. This energy causes 
some of the sensate material contai ned within the botanical product 8 to 

15 vapourise into the gas phase contained within the vessel. As the air and water 
vapour pass through the storage vessel 12, they entrain the sensate vapours and 
create a mixture which hereon is referred to as process air. The process air is 
then forced out of the vessel 12 through the pipe 10b that connects the vessel 12 
with the mixing drum 13 which contains a quantity of tobacco industry product 2 

20 to be infused with the sensate vapours of the botanical product 8. 

The mixing drum 13 is at a lower temperature than the storage vessel 12 and so 
the process air conveyed into the drum 13 from the storage vessel 12 through the 
pipe 10b, the sensate vapours begin to condense in the drum 13. 

Rotation of the drum 13 about a cylindrical axis 22 by motor 21 allows a 
thorough circulation of the tobacco industry product 5 and condensed sensate 
constituents within the drum 13. In this way the tobacco industry product 2 
becomes infused with sensate constituents from the botanical product 10. The 

30 process described above can be continued until all the water stored in the 
storage chamber 60 has been evaporated. Alternatively, the process maybe run 
for a set period of time to enact a desired level of infusion into the tobacco 
industry product 2. 

35 An alternative donor product storage chamber is shown in Figure 3, comprising 
storage vessel 23. The vessel 23 is elongate and extends upwardly, with air from 
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the pump 11 entering the vessel from an inlet 24 located towards the bottom of 
the vessel 23. Water is stored in a water storage chamber 25 and fed into the 
vessel 23 through a water inlet 26 through conduit 27 controlled by a valve 28. 
As in the vessel 12 shown in Figure 2, the vessel 23 shown in Figure 3 is heated 

5 by a heat jacket 18. Water is evaporated by the air flow and the applied heat 
from the heat jacket 18. The water vapour is conveyed upwards through the 
botanical product 8 stored in the chamber 14 and supported on the wire mesh 15. 
Theprocess air containing sensate vapour leaves the vessel 23 via an air outlet 29 
and is conveyed through pipe 10b towards a mixing drum 13 as shown in Figure 

10 2, where the condensation of the sensate vapour and infusion of the tobacco 
industry product 5 stored therein take place 

Experimental Data 
Experiments were performed to analyse the effects of different infusion 

15 conditions when infusing tobacco with juniper using the apparatus described 
above with reference to Figures 2 and 3. Five samples were investigated using 
Solid Phase Microextraction - Gas Chromatography/Mass Spectrometry (SPME-
GC/MS) analysis of aromatic constituents deposited onto the tobacco during the 
infusion process. 

Table 1 

Sample Description of sample 

Juniper 1 2 kg juniper berry milled from frozen, 
heated to 90°C using the apparatus 
shown in Figure 4 with 10 kg tobacco 

Juniper 2 2 kg juniper berry milled from frozen 
heated to 90°C using the apparatus 
shown in Figure 3 with 10 kg tobacco 

Juniper 3 The tobacco which had been 
impregnated in Juniper 1 was 
impregnated by an additional 2 kg 
juniper berry milled from frozen 
heated to 90°C using the apparatus 
shown in Figure 4. 



-8-

Juniper 4 The tobacco which had been 
impregnated in Juniper 2 was 
impregnated by an additional 2 kg 
juniper berry milled from frozen 
heated to 90°C using the apparatus 
shown in Figure 4. 

Juniper control sample Ground juniper berry - no tobacco. 
Tobacco control sample Tobacco only - no juniper. 

The results of the analysis are shown in Table 2. The amount of a particular 
constituent present in each sample is expressed as a mean of two replicates of 
the sample except for the juniper control sample where only one replicate was 

5 analysed. 

Sample Tobacco 
control 

CMS) 

Juniper 

1 (MS) 

Juniper 
2 (jig) 

Juniper 
3 (pg) 

Juniper 
4 Cpg) 

Juniper 
control 

Cng) 
Camphene 0.00 0.07 0.09 0.11 0.38 3.42 

Phellandrene 0.00 0.20 0.21 0.30 0.91 8.42 

Terpinene 0.00 0-55 0.56 o.75 1-59 7-25 

Terpinolene 0.00 0.80 0.88 1.06 3.52 13.02 

Linalool 0.00 0.02 0.02 0.04 0.06 O.14 

Sabinene 
hydrate 

0.00 0.04 0.03 0.07 0.08 0-33 

Carvomenthol 0.01 0-33 0.32 0.67 0.68 1-35 

Terpineol 0.00 0.04 0.03 0.08 0.09 0.65 

Citronellol 0.00 0.00 0.00 0.00 0.00 0.08 

Bornyl 
acetate 

0.00 0.17 0.16 0.30 0-43 2.86 

Citronellyl 
butyrate 

0.00 0.00 0.00 0.00 0.00 0.17 

Cubebene 0.01 0.13 0.12 0.25 0-59 2.29 

Longipinene 0.00 0.01 0.01 0.02 0.05 0.27 

Ylangene 0.00 0.01 0.01 0.02 0.05 0-49 

Elemene 0.01 0.11 O.Xl 0.19 0-35 2.47 
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Cubebene 0.00 0.02 0.02 0.03 0.06 0.96 
Isoledene 0.00 0.01 0.01 0.02 0.23 2.77 
Amorphene 0.00 0.15 0.13 0.25 0.48 6.28 
Cadinene 0.00 0.16 0.12 0.26 0.47 7-44 
Selinadiene 0.00 0.01 0.01 0.02 0.03 1.03 

Longifolene 0.00 0.00 0.00 0.00 0.00 0.20 

As can be seen from Table 2 constituents present in the juniper control sample 
and absent from the tobacco control sample are present in the samples Juniper 
1-4 prepared in accordance with the present invention. 

Similar results can be obtained using another embodiment that is shown in Figures 
4 and 5. As can be seen from Figure 4, the apparatus comprises a donor product storage 
chamber 30 and a recipient product storage chamber 31. The donor product storage 
chamber 30 and the recipient product storage chamber 31 maybe formed from any 

10 durable material that can withstand a wide range of environmental conditions such as 
variations in heat, pressure and humidity. Suitable materials include, but are not 
limited to, metals such as steel, particularly stainless steel or any other durable metal or 
alloy. A plastics material could be used as long as its particular composition does not 
elute contaminants into recipient product. 

Figure 5 shows the donor product storage chamber 30 in more detail. The donor 
product storage chamber 30 is a cylindrical vessel provided with a closure such 
as a lid 5 to allow the donor product 8 to be inserted and removed. 

20 The recipient product storage chamber 31 may be provided as a rotary drum, as 
shown in Figure 4, rotatable about an axis of rotation 22 that may be driven by a 
motor 21 as illustrated in Figure 2. The recipient product storage chamber 31 
may also be provided with a closure such as a lid (not shown) to allow insertion 
and removal of a recipient product 2, 

The donor product storage chamber 30 and the recipient product storage 
chamber 31 are connected together by a conduit arrangement in the form of a 
closed loop of pipes 10. A first pipe 10a extends between pump 11 and the donor 
product storage chamber 30. A second pipe 10b extends from the donor product 
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storage chamber 30 to the recipient product storage chamber 31. A third pipe 
10c extends between the recipient product storage chamber 31 and the pump 10. 
As such, fluid can circulate repeatedly between the donor product storage 
chamber 30 and the recipient product storage chamber 31 in a closed loop that is 

5 sealed from the atmosphere. 

The pipes 10 may be formed from a durable material to withstand conditions 
such as high temperature, humidity and fluid flow rate, and where jointed should 
not include a sealant that would introduce contaminants into the fluid flow. 

In the embodiment shown in Figure 4, the pump 11 is operable to circulate the 
fluid through the pipes 10 and chambers 30, 31 and may comprise a peristaltic 
pump. However, other suitable pumps may be used. Alternative types of pump 
that could be used include amongst others, a vane pump, centrifugal compressor, 

15 piston pump, gear pump and liquid ring pump. The pump 11 is provided with a 
pump controller 32 to control the flow rate at which fluid is conveyed around the 
apparatus. 

The donor product storage chamber 30 may be provided with an agitator to 
20 agitate the donor product 8 stored therein. For example, a stirring rod 33 may 

be provided to agitate the donor product 8 by a stirring action to encourage 
sensate release from the donor product into the fluid flow. 

The storage chamber 30 includes a mesh (not shown in Fig. 4 or 5) at the bottom 
25 in the manner of mesh 15 shown in Figure 2 to support the donor product 8 and 

also to allow for distributed process air flow across the base of the bed of donor 
product material. 

Alternatively, the donor product 8 may be agitated by vibrating the donor 
30 product storage chamber 5 or the chamber may be constructed as a fluidised bed 

in which the flow of fluid itself agitates the donor product. 

Also the recipient product 2 may be agitated and as shown in Figure 4, the 
cylindrical recipient product storage chamber 31 may be rotated about its axis of 

35 rotation 20. Also an agitator such as a stirring rod (not shown) substantially 
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similar to the stirring rod 35 may be provided to agitate the recipient product 2 
thus allowing a more even distribution across the recipient product 2. 

Furthermore, the recipient product 10 may be agitated by vibrating the recipient 
5 product storage chamber 10. Agitating the recipient product 2 further facilitates 

sensate substances obtained from the donor product 8 coming into contact with 
the recipient product 2. 

As shown in Figure 4 and 5, a heat source such as a heat jacket 18 can be 
10 provided around the exterior of the donor product storage chamber 30 to heat its 

contents, namely the donor product 8 as well as any fluid present in the donor 
product storage chamber 30. The heat jacket 18 may be a resistive heating 
element wrapped around the donor product storage chamber 30 and provided 
with an external insulating layer to reduce heat losses external to the apparatus. 

15 As wil be appreciated by those skilled in the art, there are alternative methods to 
heat the storage chamber 30, not limited to but including circulating steam or 
hot water in a jacket around the vessel or through a coil contained inside the 
vessel. The heat jacket 18 may wrap around the full circumference and also the 
upper and lower ends of the chamber 30 and is shown cut away to aid 

20 illustration of the donor product storage chamber 30 and its contents. 

Alternatively, or in combination with the heat jacket 18, the fluid that enters the 
chamber 30 through the pipe 10a may be pre-heated to heat the contents of the 
donor product storage chamber 30. To this end, a heat jacket 34 may be 

25 arranged around the pipe 10a to pre-heat the fluid entering the chamber 30. 
Alternatively, the fluid maybe preheated by being passed through a suitable heat 
exchanger. An advantage of preheating the air is the increased heat transfer into 
the botanical product 8 stored within storage chamber 30. 

30 
A further heat jacket 35 maybe provided around the pipe 10b to keep maintain 
the temperature of the sensate bearing fluid passing from the chamber 30 to the 
chamber 31 and prevent condensation prior to reaching the chamber 31. 

35 The donor product 8 may be conditioned prior to insertion into the donor 
product storage chamber 30. For example, in embodiments where the donor 
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product 8 is mint the mint may be cut or ground to a desired mean particle size. 
A quantity of water such as 10 - 50ml for example 30ml per kilogram of mint 
may be added to the mint. 

5 Botanicals, such as coffee, juniper and anise may be frozen prior to use to retain 
their sensates whilst stored prior to use in the apparatus. A typical temperature 
range within which botanicals may be frozen to is -26°C to o°C. They may ground 
prior to freezing or afterwards. The frozen botanical may then be ground again 
in preparation for use sn the apparatus. The grinding process produces a 

10 distribution of particle sizes and conveniently more than 50% of the particle size 
distribution falls within a range from 0.5mm to 1.5mm. This conditioning the 
botanical prior to use in the apparatus facilitates release of sensate substances 
from the donor product 8 during use of the apparatus. 

15 As previously mentioned, fluid such as air is repeatedly circulated in a loop 
through the conduit arrangement 10. However, other fluids could be used, such 
as a gas or gaseous mixture containing a minimal levels of oxygen, to reduce the 
risk of spontaneous combustion e.g. of unwanted dust produced by the grinding 
process or tobacco dust. A suitable gas is nitrogen, but alternatives could include 

20 steam or inert gases, for example noble gases such as helium. A further 
advantage of using an oxygen deficient process fluid is that the sensate 
compounds are less likely to oxidise, thus avoiding changes to their 
characterising flavour or odours. 

25 In use, fluid enters the base of the donor product storage chamber 30 through 
the pipe 10a and entrains a sensate comprising a flavourant to be imparted to the 
recipient product in the recipient product storage chamber 31. The flavourant 
containing fluid created in the chamber 30 passes into pipe 10b and enters the 
recipient product storage chamber 31 so as to impart the flavourant into the 

30 recipient product 2 as explained in more detail hereinafter. 

Thereafter pipe 10c conveys the fluid from the recipient product storage chamber 
31 through the pump 10 back into chamber 30 to complete the cycle, which may 
be repeated a sufficient number of times to achieve the desired level of infusion 

35 into the tobacco product. The inlet of the pipe 10c is disposed buried below the 
level of the tobacco 2 to ensure that the fluid bearing the sensate from pipe 10b 
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is drawn through the tobacco product to impart the sensate into the tobacco. An 
inlet mesh filter 36 is provided over the inlet of pipe 10c to reduce ingress of 
tobacco into the pipe, so as to reduce the likelihood of it reaching the chamber 
30. 

Also a dust receptacle 37 can be located in th epipe 10c between the recipient 
product storage chamber 31 and the pump 11 to receive tobacco dust or other 
refuse matter. The dust receptacle may comprise for example a large volume 
settling tank, a cyclone, a filtration system using a filter medium, or a scrubber 

10 that removes solids from the fluid flow but permits residual sensates entrained 
in fluid flow to recirculate. 

Filters may additionally or alternatively be provided elsewhere in the apparatus, 
for example where the pipe 10b leaves the recipient product storage chamber 30. 

Various parameters, such as temperature, humidity, pressure or fluid flow rate 
within the apparatus may be measured using one or more measuring devices. In 
the embodiment shown in Figure 4 and 5, a thermometer or thermocouple 38 is 
used to measure temperature inside the donor product storage chamber 30. 

20 Other measuring devices 39 may be used to measure other parameters such as a 
hygrometer or other suitable, measuring device may be provided to measure 
humidity, a pressure gauge maybe provided to measure pressure and a flow 
meter may be provided to measure fluid flow rate within the apparatus 1. 

25 A controller 40 may be provided to control the temperature to which the heat 
jacket 18 heats contents of the donor product storage chamber 30 and the level 
of heating provided by the heat jackets 34, 35 around the pipes 10a, 10b that lead 
to and from the chamber 30. The controller 40 may comprise a user interface 41 
to allow a user to input a temperature value to which contents of the donor 

30 product storage, chamber 5 are to be heated. It is possible to control the 
temperature in response to a temperature, measured by the thermometer 38. For 
example, if the thermometer 38 measures a temperature of ioo°C a user may 
input an instruction into the controller 40 via the user interface 41 to reduce the 
temperature to 90°C for example. The controller 40 controls the heat jacket 18 

35 to reduce the temperature accordingly. 



-14-

The controller 40 may be automated. In this case the controller may be 
programmed to reduce the temperature automatically when a temperature 
measured by the thermometer 38 rises above a predetermined value to provide a 
control feedback loop that maintains the temperature a present nominal value 

5 For example, the controller 40 may control the power applied to the heat jacket 
18 to maintain the temperature close to a set value of 90°C. 

While Figures 4 and 5 show an embodiment where a temperature feedback loop 
may be established with respect to the donor product storage chamber 30, it 

10 should be understood that such a feedback loop may be established with respect 
to other parts of the apparatus 1 such as the recipient product storage chamber 
31 or the individual pipes 10. For example, a heat source, thermometer and 
controller may be provided to the recipient product storage chamber 31. 

15 In certain embodiments, the controller 40 may be configured to vary various 
other parameters (that is, in addition to or instead of temperature) in response 
to a measured parameter. For example, the controller may vary the temperature 
in response to a measured value of humidity or pressure. Alternatively, the 
pressure may be varied in response to a measured temperature. In general, the 

20 apparatus may provide a feedback loop where a parameter may be varied in 
response to a measured value of the same or different parameter. 

It is to be understood that while the measurement and control of parameters 
have been described with respect to the donor product storage chamber 30, in 

25 other embodiments a parameter of any part of the apparatus may be controlled 
in response to a measurement of a parameter made elsewhere in the apparatus. 
For example, in some embodiments the recipient product storage chamber 31 
may be provided with a heat source and controller. The contents of the recipient 
product storage chamber 30 maybe heated to a particular temperature in 

30 response to, for example, a measured pressure value within the donor product 
storage chamber 31. 

In use, fluid, for example air, is pumped by the pump 11 into the donor product 
storage chamber 30 through the duct 10a. The heat jacket 18 heats contents of 

35 the donor product storage chamber 30 to a predetermined temperature set by 
the controller 40. The temperature to which contents of the donor product 
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storage chamber 30 is heated depends on the donor product 8 stored therein 
although conveniently falls within a range of io"C - 150°C and more particularly 
2o"C - no°C for botanicals. For example, mint may be heated to a nominal 
temperature of 90°C, coffee may be heated up to 40°C, clove may be heated to 

5 no°C. As the contents of the donor product storage chamber 30 are heated to a 
particular temperature, certain sensate substances contained within the donor 
product 8 having a boiling temperature below that particular temperature 
become substantially volatilised. 

JO The fluid that exits the donor product storage chamber 30 through the pipe 10b 
may be heated by the heat jacket 35, which reduces the amount of volatilised 
sensate substance that condenses before entering the recipient product storage 
chamber 31. In the embodiment shown in Figure 5, the pipe 10b is shown 
extending vertically from the donor product storage chamber 30. This 

15 arrangement has the advantage that any substances that do condense in the pipe 
10b are likely to fall back into the donor product storage chamber 30 where they 
may be re-volatilised. As such, the amount of substances that condense in the 
pipe 10b may be reduced. 

20 A temperature differential may be established between the contents of the 
recipient product storage chamber 31 and the contents of the donor product 
storage chamber 30. In addition to providing a heat source for the donor 
product storage chamber 30, as shown in Figures 4 and 5, a heat source such as a 
heat jacket (not shown) may also be provided for the recipient product storage 

25 chamber 31 with an associated temperature sensor coupled to the controller 40 
to maintain the temperature differential. 

A substantial amount of the sensate substances conveyed into the recipient 
product storage chamber 31 from the donor product storage chamber 30 through 

30 the pipe 10b condense inside the recipient product storage chamber 31 and come 
into contact with the recipient product 8 stored therein. The recipient product 8 
thereby becomes imparted with an organoleptic quality of the sensate substances 
obtained from the donor product 2. 
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Agitating the recipient product storage chamber 31, as described above, further 
facilitates contact between sensate substances obtained from the donor product 
8 with the recipient product 2 within the recipient product storage chamber 31. 

5 The fluid may be circulated repeatedly between the donor product storage 
chamber 30 and the recipient product storage chamber 31. Such repeated 
circulation may be performed as often as is necessary to impart the recipient 
product with a desired level of organoleptic quality derived from the donor 
product. For example, recirculation may be performed over a predetermined 

10 time period typically between 4-9 hours, such as between 5-7 hours for example 
6 hours or the process may be continued until sensed parameters of the process 
indicate completion. 

The apparatus 1 may be formed from such materials which facilitate a reduction 
15 in the amount of foreign substances (i.e. unwanted substances from outside the 

apparatus 1) entering the apparatus 1. For example, materials having a low 
porosity such as stainless steel or aluminium may be used to form the donor 
product storage chamber 30 and the recipient product storage chamber 31. 

20 Additionally, respective closures, such as the lid 15 of the donor product storage 
chamber 5 and the lid (not shown) of the recipient product storage chamber 10 
maybe fitted with a seal to minimise ingress of foreign substances from outside, 
and to minimise losses of the process air containing the sensate vapours to the 
external atmosphere. 

Regions where component parts of the apparatus 1 come into contact, for 
example where the donor product storage chamber 30 and pipe 10a come into 
contact, maybe configured to reduce foreign substances entering the apparatus. 
For example, the components may be dimensioned to ensure an interference fit 

30 or a suitable non-eluting sealant may be provided. 

The temperature of the contents of the donor product storage chamber 30 may 
be varied using the controller 40 as described above, by varying the temperature 
within various parts of the apparatus such as the donor product storage chamber 

35 30. Different sensate substances of the donor product 8 stored in the donor 
product storage chamber 30 may become volatilised at different temperatures 
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and by varying the temperature within the donor product storage chamber 30 
from a first temperature value during a first time period to a second temperature 
value during a second time period may facilitate volatilisation of different 
sensate substances during different time periods. 

For example, during a first time period Pi the donor product storage chamber 30 
may be heated to a temperature Ti. Sensate substances Si of the donor product 
8 having a boiling temperature below Ti become substantially volatilised and 
conveyed in the fluid flow under the action of the pump 11 through the pipe 10b 

10 and towards the recipient product storage chamber 31. Sensate substances that 
require a higher temperature than temperature Ti to become volatilised do not 
become substantially volatilised during the first time period Pi. 

During a second time period P2 the donor product storage chamber 30 may be 
15 heated to a temperature T2 which is greater than Ti. Since T2 is greater than Ti 

sensate substances Si described above continue to be volatilised. Additionally, 
sensate substances S2 which have a boiling temperature higher than Ti but less 
than T2 and which were not substantially volatilised during time period Pi 
become substantially volatilised during time period P2. Such sensate 

20 substances S2 may then be conveyed in the fluid flow by the pump 11 towards the 
recipient product storage chamber 31. 

Thus the temperature of the donor product storage chamber 5 may be increased 
during successive time periods to achieve the volatilisation of sensate substances 

25 with successively higher boiling temperatures. 

At higher temperatures the donor product 8 or sensate constituents may begin to 
become degraded. By gradually increasing the temperature during successive 
time periods any such degradation is likely to occur after sensate substances with 

30 lower boiling points have been substantially volatilised. By contrast, if the donor 
product 8 were, exposed to a high temperature well above the. boiling point of 
sensate substances Si during time period Pi then the organoleptic quality of the 
sensate substance Si maybe affected. 

35 Varying the temperature during successive time periods may be performed 
manually by, for example, manually adjusting the controller 40 through the user 
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interface 41. Alternatively, the controller 40 may comprise a memory to store 
instructions and a processor so that varying the temperature over successive 
time periods may be automated. For example, the memory may contain 
instructions to heat the donor product storage chamber 30 to a temperature of 

5 approximately 30°C for 20 minutes and then heat the donor product storage 
chamber 30 to a temperature of approximately 95°C for 60 minutes. 

During the above described process, fluid samples may be analysed by an 
analysis unit 42 such as amass spectrometer or a gas chromatograph which 

JO provides a chromatogram that provides information regarding what substances 
are present n the fluid samples and in what quantity. For example, the 
chromatogram may indicate that particular sensate substances obtained from the 
donor product 8 are present in a particular amount. Additionally, the presence 
of any substances that were used to condition the donor product 8 prior to 

15 commencing the above described process, such as water, may also be analysed. 
Chromatograms may also show the presence of foreign substances inside the 
apparatus which might indicate the presence of a leak. 

In embodiments described with respect to Figures 4 and 5, the analysis unit 42 is 
20 connected to the pipe 10c but the analysis unit 42 may be connected to either of 

the pipes 10a or 10b. Indeed, the analysis unit may take and analyse samples 
from a single point or several points along the conduit arrangement 10 or within 
the chambers 30,31 

25 Fluid samples may be obtained from the pipe 10b before the fluid enters into the 
recipient product storage chamber 31 and/or from the pipe 10c after the fluid 
exits the recipient product storage chamber 31. When obtained both before and 
after entry into the recipient product storage chamber 31, such samples may be 
compared so that information may be obtained as to what substances have been 

30 deposited inside the recipient product storage chamber 31. 

Based on the results thereby obtained the temperature of parts of the apparatus 
such as the donor product storage chamber 30, may be varied using the 
controller 40. For example, if a particular sensate substance is shown in the 

35 chromatogram to be present in the fluid sample in an amount below a desired 
amount then the temperature may be increased to increase volatilisation of that 
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sensate substance. Conversely, if a sensate substance is found to be present in 
too great an amount then the temperature of the donor product storage chamber 
may be reduced to decrease volatilisation of that sensate substance. In addition, 
the chromatogram can give an indication as to the level of completion of the 

5 process, by visualising the profile of the concentration of sensate components 
over the time of operation. The profiles obtained can aid the decision of when to 
stop the circulation of the process fluid or heating of the storage vessel, since the 
release of sensate materials follows a natural decay curve there is a point where 
further processing would yield minimal transfer of sensate components. 

Two specific examples of use of the apparatus of Figures 4 and 5 are given below, 
in which a single charge of the recipient product is imparted with an 
organoleptic quality of a sensate substance obtained from a single charge of the 
donor product. 

Example 1 - Coffee 
The recipient product chamber 31 contained shred, commercial grade tobacco 2 
for use in cigarette tobacco rods. 

20 The donor product chamber 30 contained coffee prepared by grinding Costa Rica 
mild coffee beans. The beans were frozen prior to use and were ground in a mill 
with a sieve attachment. After the ground coffee was placed in chamber 30, 
heating was started at 30°C for both the heat jacket 18 pipe heater jackets 34, 35. 

25 The agitator paddle 33 was used to stir the contents of chamber 30, initially with 
a small number of rotations e.g. one or two, at spaced apart time periods of 
typically 20 minutes which increased to three or four rotations spaced apart by 
approximately one hour as the process progressed. The overall nfusion time was 
approximately 7 hours. 

The heating of the chamber 30 was increased on two occasions: from 30°C to 
45°C after 55min and then to 55°C after another hour. 

The tobacco 2 on removal from the chamber 31 was found to have a clearly 
35 discernable coffee aroma 
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Example 2 - Juniper 
The recipient product chamber 31 contained shred, commercial grade tobacco 2 
for use in cigarette tobacco rods. 

5 The donor product chamber 30 contained Juniper berry prepared by grinding. 
The berries were frozen prior to use and initially ground in a mill without a sieve 
attachment, were then re-frozen and ground in a mill and passed through a 4mm 
sieve attachment. After the ground material was placed in chamber 30, heating 
was carried out at 90°C for both the heat jacket 18 pipe heater jackets 34, 35 for 

10 a period of 6 hours. 

As in Example 1, the agitator paddle 33 was used to stir the contents of chamber 
30. The tobacco 2 on removal from the chamber 31 was found to have a clearly 
discernable coffee aroma. 

15 
In both of the examples, the tobacco may be left in the chamber 31 for a period of 
time after the pump 30 has been switched off, before removal from the chamber, 
which has been found to assist in the permeation of the flavourant into the 
recipient tobacco. 

In a modification, the paddle 33 is designed to work as a grinder so that the 
grinding of the botanical can be carried out in situ within the chamber 30 with 
the lid 5 closed. This reduces dust formation which occurs during grinding of the 
botanical outside of the apparatus. 

25 

As well as varying the temperature of the donor product storage chamber 30, the 
humidity, fluid flow rate and/or pressure within the apparatus, as well as the 
duration of the process, the level of agitation of the contents of the donor 
product storage chamber 30 and the recipient product storage chamber 31 may 

30 be varied. Variation of such parameters may be performed without interrupting 
the process itself. 

It will be appreciated that it would be possible to adapt or design any of the 
apparatus described herein to operate at either a partial vacuum or at a pressure 

35 higher than atmospheric. Certain botanicals may respond better to variation in 
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pressure from atmospheric to enable transfer of more thermally delicate sensate 
components. 

In order to address various issues and advance the art, the entirety of this 
5 disclosure shows by way of illustration various embodiments in which the 

claimed invention may be practiced and provide for superior imparting of an 
organoleptic quality to a recipient product using a sensate substance obtained 
from a donor product. The advantages and features of the disclosure are of a 
representative sample of embodiments only, and are not exhaustive or exclusive. 

w They are presented only to assist in understanding and teach the claimed 
features. It is to be understood that advantages, embodiments, examples, 
functions, features, structures, and/or other aspects of the disclosure are not to 
be considered limitations on the disclosure as defined by the claims or 
limitations on equivalents to the claims, and that other embodiments may be 

15 utilised and modifications maybe made without departing from the scope or 
spirit of the disclosure. Various embodiments may suitably comprise, consist of, 
or consist essentially of, various combinations of the disclosed elements, 
components, features, parts, steps, means, etc. In addition, the disclosure 
includes other inventions not presently claimed, but which may be claimed in 

20 future. 
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Claims 

1. An apparatus for imparting an organoleptic quality to a recipient 
product using a sensate substance obtained from a donor product, the 
apparatus comprising: 

a donor product storage chamber configured to receive a batch of donor 
product, and 

a recipient product storage chamber configured to receive a batch of 
recipient product, 

the apparatus being arranged to circulate a fluid repeatedly in a closed 
loop through the donor product storage chamber and the recipient product 
storage chamber so that at least one sensate substance obtained from the 
donor product is conveyed from the donor product storage chamber into the 
recipient product storage chamber and into contact with the recipient product.. 

2. An apparatus according to claim l, further comprising a controller to 
control a parameter of contents of the apparatus whilst the sensate substance 
is conveyed to the recipient product. 

3. An apparatus according to claim 2, wherein the controller is responsive 
to a measured value of a first parameter of the contents of the apparatus and 
configured to control a second parameter of the contents of the apparatus in 
response to said measured value of the first parameter. 

4. An apparatus according to claim 3, wherein the first parameter is the 
same parameter as the second parameter. 

5. An apparatus according to claim 3 or 4 wherein the first and second 
parameters are, respectively, at least one of; temperature, humidity, pressure, 
fluid flow rate. 

6. An apparatus according to any preceding claim, wherein the controller 
is configured to vary over time the temperature of contents of the apparatus. 

7. An apparatus according to any preceding claim, further comprising a 
heat source to heat contents of the apparatus. 
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8. An apparatus according to claim 7 including a heater to heat the 
contents of the donor product storage chamber. 

9. An apparatus according to claim 7 or 8 including a heater to pre-heat 
the fluid entering the donor product storage chamber, 

10. An apparatus according to any preceding claim, wherein the controller 
is configured to maintain a temperature differential between contents of 
different parts of the apparatus. 

u. An apparatus according to any preceding claim, wherein a single charge 
of the recipient product is imparted with an organoleptic quality of a sensate 
substance obtained from a single charge of the donor product. 

12. An apparatus according to any preceding claim, wherein the donor 
product storage chamber and/or the recipient product storage chamber 
comprise an agitator to agitate contents thereof. 

13. An apparatus according to any preceding claim, further comprising a 
pump to circulate the fluid between and through the chambers. 

14. An apparatus according to any preceding claim, wherein the donor 
product storage chamber contains a botanical. 

15. An apparatus according to any preceding claim, wherein the recipient 
product storage chamber contains a tobacco industry product. 

16. An apparatus according to any preceding claim, and charged with the 
fluid which comprises air. 

17. An apparatus according to any preceding claim, whereby the donor 
product storage chamber and/or the recipient product storage chamber are 
operable to fiuidise the contents thereof. 

18. An apparatus according to any preceding claim, including a mass 
spectrometer to sample process fluids and monitor sensate constituents so as 
to permit control the temperature of the donor product storage chamber, 
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19- A method to impart an organoleptic quality to a recipient product using 
a sensate substance obtained from a donor product, utilising apparatus 
according to any preceding claim. 

20. A method of imparting an organoleptic quality to a recipient product 
using a sensate substance obtained from a donor product, the method 
comprising: repeatedly circulating a fluid in a closed loop through a donor 
product storage chamber containing a donor product and the recipient product 
storage chamber containing a batch of recipient product so that at least one 
sensate substance obtained from the donor product is conveyed from the donor 
product storage chamber into the recipient product storage chamber and into 
contact with the recipient product to impart an organoleptic quality thereto. 

21. A method according to claim 20 wherein the donor product is a 
botanical and the recipient product is a tobacco industry product 

22. A method according to claim 21 including heating the botanical to a 
temperature within a range of io*C - i50°C 

23. A method according to claim 21 or 22, wherein the botanical is at least 
one of: coffee, juniper, mint, menthol and anise. 

24. A method according to claim 22 wherein the donor product includes mint and 
is heated to up to 90°C, or coffee and heated up to 40°C, or clove and heated np to 
no°C. 

25. A method according to claim 23 or 24 including providing the botanical in a 
frozen state, and grinding the botanical prior to circulating the fluid. 

26. A method according to any one of claims 21 to 25, further comprising 
varying the temperature of the botanical storage chamber over time. 

27. A method according to claim 26 including heating the botanical to a 
first temperature for a first period of time to release a first sensate therefrom 
with a first relatively low boiling point, and then raising the temperature of the 
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botanical to a second, higher temperature to release a second sensate 
therefrom with a higher boiling point than the first sensate. 

28. A method according to any one of claims at to 27, wherein the tobacco 
industry product is one of; tobacco, snus, pouched snus, filter paper, tipping 
paper, filtration material, smoking articles, smoking article containers or 
blanks for forming smoking article containers. 

29. A method according to any one of claims 21 to 28, further comprising 
pre-heating the fluid entering the donor product storage chamber. 

30. A method according any one of claims 21 to 28, further comprising 
stirring the botanical. 

31. A method according to any one of claims 21 to 30 including measuring 
the composition of the fluid circulating between the chambers. 

32. A method according to any claim 22 wherein the botanical sensate is 
reactive with oxygen, and the fluid circulated in the apparatus is an inert gas. 


