
SOLID DOSAGE FORM COMPRISING PROTON PUMP INHIBITOR AND
SUSPENSION MADE THEREOF Field of the invention This
invention relates to a solid rapidly gelling oral
pharmaceutical dosage form, as well as aqueous
suspensions prepared thereof, comprising an acid
sensitive proton pump inhibitor as active ingredient
distributed in a multitude of enteric coated pellets
and a suspension modifying granulate. Furthermore the
invention relates to an improved process for its
manufacture and the use of such formulation in medical
treatment including prevention of gastrointestinal
disorders in humans. Background of the invention and
prior art Proton pump inhibitor (in the following also
designated as "PPI") compounds having effect as H K
-ATPase inhibitors are for instance compounds known
under the generic names omeprazole, lansoprazole,
pantoprazole, rabeprazole, tenatoprazole and
esomeprazole. These active substances are useful for
inhibiting gastric acid secretion in mammals and man.
In a more general sense, they may be used for
prevention and treatment of gastric acid related
diseases in mammals and man, including e.g. reflux
esophagitis, gastritis, duodenitis, gastric ulcer and
duodenal ulcer. Furthermore, they may be used for
treatment of other gastrointestinal disorders where
gastric acid inhibitory effect is desirable e.g. in
patients on NSAID therapy, in patients with Non Ulcer
Dyspepsia, in patients with symptomatic
gastroesophageal reflux disease, and in patients with
gastrinomas. They may also be used in patients in
intensive care situations, in patients with acute
upper gastrointestinal bleeding, pre-and
postoperatively to prevent acid aspiration of gastric
acid and to prevent and treat stress ulceration.
Further, they may be useful for prevention and
treatment of irritable bowel syndrome (IBS),
inflammatory bowel disease (IBD), ulcerative colitis,
Crohn's disease, asthma, laryngitis, Barret's
syndrome, sleep apnea, sleepdisturbance, psoriasis as
well as being useful for prevention and treatment of
Helicobacter infections and diseases related to the
above. These active compounds are, however,
susceptible to degradation/transformation in acidic
and neutral media. The degradation is catalyzed by
acidic compounds and is stabilized in mixtures with
alkaline compounds. The stability of the active
substances is also affected by moisture, heat, content
of organic solvents and to some degree by light. Oral
dosage forms remain a significant problem for many
patients, as many are unable or unwilling to swallow a
solid dosage form. This problem occurs primarily in
children and the elderly. It affects the patient
compliance, and is therefore a problem in therapy. The
need for an oral administration fopn, which avoids the
swallowing difficulties associated with traditional
tablets, has been recognized since many years. Syrups,
elixirs, microcapsules containing slurries and other
novel tablet or capsule dosage forms have been
developed. Among alternative forms for oral
administration of pharmacologically active substances
is the use of a solution or a suspension of the active
ingredient in an aqueous medium. Besides that ready to
consume suspensions (or solutions) have drawbacks
associated with larger storage volume and often
limited shelf- life or need for refrigerator storage,
a particular problem that sometimes arises with
aqueous suspensions is that some solid particles have
a strong tendency of sinking to the bottom of the
vessel used for administration. This may cause a part
of the dose to be retained in the vessel and not the
entire dose entering the oral administration route.
Another problem that is sometimes 



experienced, is when using a suspension of particles
in a liquid medium for administration through a
nasogastric tube, the particles may tend to aggregate
or agglomerate, thereby making it impossble for them
to pass through the used tube. Still another problem
is when the liquid medium has a too high
viscosity/viscoelasticity, which is making it
impossible to administer it through a nasogastric tube
at a practical pressure.It is a strong desire,
particularly when administering acid- labile compounds
like proton pump inhibitors such as for instance
omeprazole, esomeprazole, pantoprazole and
lansoprazole, to get an easily and quickly prepared,
easily swallowable homogeneous suspension comprising
the proton pump inhibitor in a form protecting it from
contact with acidic environments, (e.g. the acidic
gastric fluids). In addition it is desirable that the
suspension has viscoelastic properties and a viscosity
suitable for allowing it to be administered via a
gastric tube or to be swallowed. Also a liquid
suspension formulation requires a certain viscosity to
be stable over time. With a drug preparation that is
to be stored as a dry powder mixture comprising water
unsoluble components, and which is intended to be
given as an ex-tempore prepared homogeneous
suspension, other challenges/problems arise. For some
prior art compositions there is a problem with that a
maximum viscosity level is obtained only after long
times, i.e. the viscosity is not constant over the
short time frames from which the suspension is made
until it usually is administered to the patient. There
may also be problems with batch-to-batch variation
regarding time required to obtain a stable maximum
viscosity level in the suspension prepared from a dry
powder mixture. Intolerance to lactose-containing
foods is a common problem. Thus, medicaments
containing lactose may pose a problem for such people.
There are proposals in the art regarding compositions
comprising a proton pump inhibitor and there are other
proposals relating to methods for quickly dispersing
and/or dissolving formulations. US 5,731,002 describes
a stable, oral pharmaceutical composition comprising a
proton pump inhibitor in a paste- like gel designed
for the treatment of gastric acid related diseases in
animals.US 5,840,737 discloses a method for treating
gastric acid disorders with compositions comprising
omeprazole or lansoprazole together with bicarbonates.
Problems associated with administering bicarbonates
such as sodium- or potassium 5 bicarbonate to i.a.
humans include that when the carbonate is neutralized
in the stomach belching may result. Patient with
gastroesophageal reflux may exacerbate or worsen their
disease as the belching can cause upward movement of
stomach acid (Brunton, Agents for the control of
gastric acidity and treatment of peptic ulcers. In:
Goodman A G,et al. The pharmacologic basis of
therapeutics, p. 907. (New York, 1990.)) Moreover,
there is a io possibility that intake of sodium
bicarbonate may cause metabolic alkalosis.
Furthermore, there are further published patent
applications in the same patent family, such US
2002/0045646 Al, which discloses a solid non-enteric
coated dosage form compositions comprising a proton
pump inhibitor and a buffer. Other applications in the
is family US2003/1 18669, US2003/144306, US2003/191
159, US2003/215527, US2004/048896 and US2004/171646
disclose for instance liquid oral pharmaceutical
compositions comprising a proton pump inhibitor and a
buffering agent and method of increasing absorption of
the proton pump inhibitor. 20 US 2004/0005362 Al
(Taneja) and US 2004/00826 18 Al (Taneja) describe a
pharmaceutical formulation comprising an acid labile
drug coated with an enteric coating 



and a liquid vehicle of pH less than 6.0. Other
published applications from the same inventor
describes for instance a liquid vehicle of a viscosity
sufficient to suspend microgranules comprising a PPI
(US 2004/0081700 Al) or (US 2004/0006109 Al and US 25
2004/0081671 Al) principally the same arrangement
wherein the pH of the liquid vehicle is greater than
6.5. WO 2004/004690 Al (Taneja) discloses a liquid
dosage form having enteric coated microgranules
comprising an acid- labile drug and a liquid
suspension having a pH lessthan 6.0 and a viscosity
sufficient to suspend the microgranules. Carbonates or
bicarbonates may be used in the dosage forms. US
2004/0022854 Al discloses an oral administration form
for acid- labile active compounds wherein the
auxiliaries are not suitable for formation of enteric
layers (enteric coating). Prepared active compound
units can be formulated into sachets, e.g together
with lactose, or formulated together with carbonate
containing excipients to an effervescent composition.
EP 1,232,746 describes a readily suspendible dry
powder mixture composition comprising a gellant or
thickener, comprising at least one xanthan gum having
a specific particle size distribution, a filler, a
wetting agent or surfactant, and a pharmacologically
active substance. US 4,886,669 describes a
water-dispersible tablet comprising a pharmaceutically
active agent, at least one disintegrant and a
swellable material. It is stated that the tablet
disintegrates rapidly in water forming a homogeneous
suspension of high viscosity that can easily be
swallowed. US 50081 17 relates to a method for
preparing a quickly dispersing and dissolving
formulation of thickening or suspending agents and
other excipients, in which drug microcapsules are
readily dispersible. Proton pump inhibitors are not
mentioned. EP 0491910 Bl discloses a solid
pharmaceutical composition for addition to water to
produce a suspension of a drug. The composition
comprises a thickening or suspending agent, an acid,
and a carbonate or bicarbonate. US 6,261,602 describes
a granular composition useful as a pharmaceutical
carrier which can be used for the preparation of
pharmaceutical compositions that are capable of rapid
suspens ion in water or aqueous media. The composition
may be prepared by a processwhich comprises subjecting
a mixture of a thickening agent and a disintegrating
agent to wet granulation with an aqueous medium as
wetting agent or dry granulation to make a granular
product. 5 Brief description of the invention The
present invention avoids the above discussed
disadvantages with prior art compositions and presents
a solution to the previous mentioned problems. It
further io provides a mean for making a drug vehicle,
which is suitable for administration via a gastric
tube, due to good viscosity and viscoelasticity
properties of the obtained vehicle (suspension). For
instance, in the sense that it is e.g. robust enough
to provide approximately the same viscosity even if
the used water amount varies within 50% to 150% of the
prescribed amount. I5 The present invention relates to
a solid rapidly gelling oral pharmaceutical dosage
form comprising an acid sensitive proton pump
inhibitor compound as active ingredient distributed in
a multitude of enteric coated pellets and a suspension
modifying granulate. 



20 Furthermore, it has now surprisingly been found
that it is advantegeous to use a special composed
granulate to mix with a multitude of enteric coated
pellets comprising a proton pump inhibitor, which
granulate when suspended in water, quickly and
reproducible will create an aqueous vehicle having a
desired pH, a desired, stable viscosity level and a
satisfying viscoelasticity. This granulate is in the
following also referred to as "suspension 25 modifying
granulate". Furthermore, this granulate should be free
from bicarbonate and carbonate salts. According to one
enbodiment of the invention, it is possible to make
this granulate free from lactose, i.e. tolerable for
people having intolerance to lactose. The dosage forms
of the invention render the quick formation of a
viscous stable 30 suspension possible. Prior to
administration, the solid dry suspension modifying
granulateand the enteric coated pellet are
dissolved/suspended in an aqueous liquid, such as tap
water providing a viscous liquid formulation for oral
administration. When a dosage form of the invention is
to be administered to the patient, it is important
that the preparation will be dissolved/suspended as
fast as possible and at the same time provides a
homogeneous suspension with regard to the distribution
of the solid particles containing the
pharmacologically active ingredient. Therefore, the
final liquid formulation should secure that
practically all of the dose, even if the dose is
comprised in a suspended, particulate form, is
delivered into the oral cavity, i.e. the entry of the
oral administration route, in a safe, reliable and
reproducible way. When the active ingredient is
comprised in enteric coated pellets, it is necessary
that the suspension medium has a pH that does not
cause premature dissolution of the enteric coating
layer of the pellets comprising the active ingredient.
Also the administration through naso-gastric tubes
puts demands on the final liquid formulation regarding
such things as suitable and stable viscosity,
viscoelastic properties and absence of agglomeration
tendencies of the suspended particles. A further
feature is that the suspension is suitable for
administration with thin tubes aimed for pediatric
use. The expression gastric tube includes naso-gastric
tubes as well as other tubes or syringes aimed for
feeding a suspension or dispersion into the stomach of
a patient. The viscoelastic and viscosity properties
become especially important as tubes used in pediatric
treatment may have a narrow inner diameter and thereby
being sensitive for liquids having unsuitable
properties giving high back-pressures upon
administration. One such example of a tube with narrow
inner diameter is "Infant feeding tube, FT 1606/105
(CWFG 6 -2.0 mm outer diameter, 1.4 mm inner
diameter), Pennine Healthcare." The dosage forms of
the invention are gelling quicker in water at room
temperature than prior art formulations to yield a
homogeneous stable dispersion. Thus, they give a
stableviscosity in shorter time than the prior art,
and furthermore they are robust in respect of obtained
viscosity properties. In brief, the dosage forms of
the invention comprise two principal components; a 5
suspension modifying granulate and a multitude of
enteric coated pellets comprising the active
ingredient. The suspension modifying granulate
comprises; - a rapidly dissolving diluent io - a
gelling agent - an acidic pH-regulating agent - a
binder and - an optional disintegrant, and 



furthermore, the granulate is free from bicarbonate
salts and/or carbonate salts. I5 According to one
feature, the above described suspension modifying
granulate is free from lactose. This further advantage
makes it suitable for people suffering from
lactoseintolerance and they can be treated with
embodiments of the invention. 20 One of the features
of the invention is that the rapidly dissolving
diluent is brought into close/intimate contact with
the gelling agent. This does not only give a very
rapid gelling time compared to the gelling agent per
se, but also very quickly a stable gel. The selection
of an accurately diluent, which also may function as a
sweetener, is one embodiment of the invention. 25
According to one feature of the invention, the rapid
disintegration and quick gelling to a stable and
reproducible viscosity level when the suspension
modifying granulate is suspended in water, is achieved
by a special manufacturing process. According to this
feature the process comprises that the gelling agent
and diluent/sweetener are mixed and 30 granulated
together and thereafter dried to obtain a low moisture
and/or solvent content.Manufacture of the enteric
coated pellets is described in the section "Detailed
description of the invention", but they can in general
be manufactured according to directives in WO 9601624
Al, with consideration taken to the special desires of
size. Furthermore, there is no need for any "overcoat"
on the enteric coated pellets. The present invention
provide a safe and reliable dosage forms for
administration of enteric coated pellets comprising
acid- labile proton pump inhibitors such as
omeprazole, esomeprazole, pantoprazole and
lansoprazole dispersed in an aqueous liquid medium,
and also through gastric tubes. This is especially
suitable and advantageous in the treatment of
geriatrics or pediatrics. The compositions of the
present invention also allow the incorporation of a
wide range of dosage levels and additional agents like
taste masking/improving agents and tonicity agents.
Brief description of the Figures Figure 1 shows
viscosity versus time for an embodiment of the
invention. (5 samples) TM Figure 2 shows viscosity
versus time for a prior art embodiment (Lanzo , 4
samples). Detailed description of the invention One
aspect of the present invention is a dosage form being
a mixture of one component (I) being a multitude of
enteric coated pellets and another component (II)
being a suspension modifying granulate, the mixture
being dispensed in a container like e.g. a sachet. The
mixture is rapidly disintegrating and gelling when
suspended in an aqueous medium, such as tap water,
thus forming a homogeneous stable and robust
suspension having areproducible and stable viscosity,
a suspension that can easily be swallowed or
administered through e.g. a naso-gastric tube, by the
patient. The liquid formulation ready to use is a
further aspect of the present invention, i.e. it
comprises three components, the two components
mentioned above (I) and (II) and in addition the
liquid medium (III). The rapid gelling, i.e. the short
gelling time obtained, of the present invention, can
i.a. be seen as an effect on the time required before
substantially all of the enteric coated pellets in the
prepared suspension remain suspended in the liquid
medium and not sinking to the bottom of the vessel
(glass, beaker), used for its preparation. The gelling
time required for embodiments of the invention is in
general shorter than 3 minutes, and preferably less
than 



2 minutes, when tested as described in Example 5. The
dosage form is free from bicarbonate salts and/or
carbonate salts. One embodiment of the invention is
furthermore free from lactose. "Free from" means that
no such compound is added in the formulation. Trace
amounts present in and accompanying other raw
materials used in the composition are not taken into
account by this expression. Enteric coatedpellets The
enteric coated pellets comprising the active
ingredient are manufactured with the outermost layer
being the enteric coating layer. Such pellets can be
manufactured according to methods known in the art,
e.g. as described in WO 9601624 Al, taking into
consideration the special desires on size of the
pellets. Furthermore, there is no need for any
"overcoat" on the prepared enteric coated pellets.
According to one aspect of the invention, the average
diameter of the enteric coated pellets is 0.2 - 1.8 mm
in diameter, preferably 0.4 - 1.0 mm in diameter and
more preferably 0.5- 0.8 mm in diameter. In another
aspect of the invention the enteric coated pellets are
in the size range of 1.0-1.4 mm in diameter.The
enteric coated pellets are consisting of the following
structural components;  a core material comprising the
active ingredient,  an optional separating or
subcoating layer, and  an enteric coating layer, but
no additional coating layer on the enteric coating
layer. Core material. Core material is manufactured by
processes known in the art such as
extrusionspheronization, layering techniques such as
powder- or solution/suspension layering, spray drying,
balling, congealing techniques or spray congealing
techniques. The core material comprises the active
ingredient and may also comprise seeds, binders,
surfactants, fillers, disintegrating agents, alkaline
additives or other pharmaceutically acceptable
ingredients, alone or in mixtures. Active ingredient
The pharmaceutical formulations of the invention
comprise an acid sensitive proton pump inhibitor or an
alkaline salt thereof or a single enantiomer or an
alkaline salt of its enantiomer as active ingredient.
The single enantiomers, racemic mixtures (50% of each
enantiomer) and unequal mixtures of the two
enantiomers are suitable for the pharmaceutical
formulation according to the present invention. The
active ingredient is being comprised optionally
together with excipients, in small enteric coated
pellets/beads. Compounds/active ingredients of
interest for the novel pharmaceutical compositions
according to the present invention are compounds of
the general formula I , an alkaline salt thereof, one
of the single enantiomers thereof or an alkaline salt
of one of the enantiomerswherein Heti is Het2 is X =
wherein N in the benzimidazole moiety means that one
of the ring carbon atoms substituted by R - R.9
optionally may be exchanged for a nitrogen atom
without any substituents;Rl, R.2 and R3 are the same
or different and selected from hydrogen, allcyl,
alkoxy optionally substituted by fluorine, alkylthio,
alkoxyalkoxy, dialkylamino, piperidino, 



mof holino, halogen, phenyl and phenylalkoxy; 5 R4 and
R5 are the same or different and selected from
hydrogen, alkyl and arylalkyl; R ' is hydrogen,
halogen, trifluoromethyl, alkyl or alkoxy; R -R9 are
the same or different and selected from hydrogen,
alkyl, alkoxy, halogen, haloalkoxy, alkylcarbonyl,
alkoxycarbonyl, oxazolinyl, pyrrolyl and
trifluoroalkyl, or adjacent 10 groups R5-R9 form ring
structures which may be further substituted; RlO i
hydrogen or forms an alkylene chain together with R3
and RlI and Ri2 are the same or different and selected
from hydrogen, halogen and alkyl. i s In the above
definitions alkyl groups, alkoxy groups and moities
thereof may be branched or straight Ci-C9-chains or
comprise cyclic alkyl groups, for example
cycloalkylalkyl. Examples of specifically interesting
compounds according to formula I are 20 (Ia)Method of
joining components, fitting and tube joint where at
least one of the components comprises or is made of
material which is difficult to weld TECHNICAL FIELD
The present invention concerns a method of joining at
least two components, such as tubes, utilising a
fitting where at least one of the components
comprises, or is made of, a material which is
difficult to weld. BACKGROUND AND PRIOR ART
Interrupting the operation of a large chemical
facility involves a significant drop in productivity
and loss of revenues for every hour the facility is
out of service. Several routine maintenance operations
require shutting down major portions of a facility
until all work is completed. One such operation is the
replacement of cracking furnace tubes used in the
production of ethylene. The tubes used for furnace
applications, such as steam crackers, have typical
service temperatures in the range of 900- 1200 C they
can be up to about 20m long and consequently quite
heavy, and they usually transport corrosive or
carboncontaining media. To withstand these high
service temperatures, high loads and corrosive or
carbonising environments, a number of stainless steel
alloys, such as dispersion-hardened alloys, are used.
These alloys are specifically formulated to have the
de sired properties, such as good creep strength, but
they pose significant welding problems. Since these
alloys are difficult to weld, the joining of compo
nents, such as tubes, made from such alloys can be a
very expensive and time-consuming process. The welding
process can give rise to the precipitation of
carbide-, nitride- and/or oxide clusters, which leads
to a significant weakening of the joint. Even if these
alloys are welded together, a sufficient joint
strength is usually not achieved when the alloys are
used at high temperatures. Furthermore welding can
damage the ge 



ometry of the pipe and consequently adversely affect
the flow of medium through the pipes when they are in
use. EP 10 18563 discloses a heating furnace tube
which has been developed with a view to eliminating
inconveniences occurring when a carbon-containing
fluid is made to flow in the heating furnace tube. The
heating furnace tube comprises a rare earth oxide
particle distributed iron alloy containing 17-26 wt.%
of Cr and 2-6 wt.% of Al. The method of manufacturing
this heating furnace tube com prises the steps of
forming or inserting an insert metal on or into at
least one of a joint end portion of one heating
furnace tube element and that of the other heating
furnace tube element, bringing these two joint end
portions into pressure contact with each other and
diffusion welding the two heating furnace tube
elements to each other by heating the insert metal. A
disadvan tage with such a method is that it does not
provide a joint structure that is sufficiently
mechanically stable at high tem peratures and high
loads. EP 141 8376 describes pipes made of a
difficult-to-weld material to be used at a high
temperature which are internally and externally
threaded at their end portions and which are then
threadfastened to each other. The inner and/or outer
faces of the jointed pipe portion are sealed by seal
means to retain the gas tightness of the jointed pipe
portion. A disadvantage with such pipes is that the
mechanical stability of the jointed pipe portion is
reduced since material has to be removed from the
pipes when threads are cut into the pipes. A
mechanically weakerstructure implies a shorter
life-time of the jointed pipe portion thus increasing
labour and material costs. SUMMARY OF THE INVENTION
The object of the invention is to provide a simple
method of joining at least two components, such as
tubes or finned tubes, wherein at least one of the
components comprises a material that is difficult to
weld, while accomplishing a joint with good mechanical
stability. The object is fulfilled by a joining method
utilising a fitting, i.e. an intermediate member. The
method comprises the step of pro viding the components
with thicker walls at the end surfaces that are to be
joined, by forging or turning for example, providing
at least one of the thicker end walls with an internal
or external thread i.e. at least part of a complete
turn of a projecting helical rib, a complete turn or a
plurality of such turns, and joining said at least two
components together by screwing said threaded end
walls into and/or onto the fitting. By making the end
walls of the components, such as tubes, thicker and by
that increasing the cross-section area of the 



components a reduction of the load per area unit is
obtained for this cross-section, which makes it
possible to join the compo nents by welding if
desired, since even a weld between compo nents of a
material that is difficult to weld may resist such a
lower load per area unit. The thicker end walls also
means that it is possible to provide these with an
internal or external thread without reducing the
thickness of the component in this region to be
smaller than in the rest of the component, which in
the case of a tube as said components means that the
wall thickness of the tube will not be smaller in the
region of the joint. Only the end parts of the
components are made thicker since the components have
to be able to carry their own weight and withstand
bending moments. Increasing the thickness of the whole
component also gives rise to higher material costs and
adversely af fects the components' heat transport
properties. According to an embodiment of the
invention said components are provided with thicker
walls in a part thereof closest to the respective said
end surface so that the thickness of the wall of the
component/components provided with a thread is
increased in said part by at least 1.4, preferably
2-3.5, times the depth of said thread with respect to
the rest of said component. Such a thickness increase
results in favourable reduction of load per area unit
for the cross-section defined by the end surfaces to
be joined, although the end walls are provided with
threads, so that a joint having sufficient mechanical
strength for taking the load even if welded is so
obtained. The figure 1.4 does here mean that the
thickness in increased by the depth of the thread plus
40 % of that depth. According to an embodiment of the
invention said components are tubes and they are
provided with thicker walls in a part closest to the
respective said end surface so that the thickness of
the wall of each tube is in said part increased by
33-100 %, preferably 50-80 %, with respect to the wall
thickness of the rest of the tube, which results in an
advantageous reduction of load per area unit for the
cross-section of the joint even if said end parts are
provided with a thread. According to an embodiment of
the invention said components are provided with
thicker walls in a part thereof closest to said end
surfaces by forging this part of each component. It
has turned out that forging is the most cost-effective
method for ob taining such enlarged cross-section of
the end surfaces of com ponents to be joined,
especially tubes. According to an embodiment of the
invention the method comprises the step of providing
at least one fluid-tight seal, i.e. a liquid-tight or
a gas-tight seal, by welding the end surfaces ofthe
fitting to said at least two components. The flow or
composi tion of any medium flowing through the
components will not 



therefore be altered as it passes through the joint
structure. The fluid-tightness will furthermore be
retained at high temperatures. According to another
embodiment of the invention the method comprises the
step of providing a weld between said at least two
components at their contact surfaces, which may
conveniently be done thanks to the thicker walls of
the end parts. According to a further embodiment of
the invention said fitting is an internal fitting that
is placed inside end parts closest to said end
surfaces of said at least two components that are to
be joined or an outer sleeve placed around the end
parts of said at least two components that are to be
joined. According to a yet further embodiment of the
invention the method comprises the step of providing
the fitting with means, such as one or more shoulders,
adapted to form a support for at least one of said
components substantially in the joining direc tion.
The joining direction is here the direction in which
the fit ting is displaced with respect to a said
component when screwed thereinto or thereonto.
According to an embodiment of the invention said at
least one component that is supported by said support
means of the fitting is not provided with a thread.
According to an embodiment of the invention the method
com prises the step of welding said at least two
components in addi tion to screwing them into/onto the
fitting. The expression "material that is difficult to
weld" includes mate rials that lose their mechanical
properties or corrosion resis tance when welded. One
example of a material that loses its mechanical
properties when welded is a dispersion strengthened
ferrous alloy. According to another embodiment of the
invention said material that is difficult to weld
comprises a dispersionhardened alloy containing in
weight-%: C up to 0.08, Si up to 0.7, Cr 10-25, Al 1-1
0 , Mo 1.5-5, Mn up to 0.4, balance Fe and normally
occurring impurities. According to an alternative
embodiment of the invention said material that is
difficult to weld comprises Kanthal APM, an
ironchromium- aluminium (FeCrAI) alloy developed
through Kanthal's Advanced Powder Metallurgy (APM)
technology, or APMT i.e. the same FeCrAI alloy base as
Kanthal APM but with added molybdenum. According to an
embodiment of the invention such a material that is
difficult to weld may be welded to a component that is
easier or easy to weld, such as austenitic stainless
steel. According to another embodiment of the
invention the method comprises the step of cutting the
thread to be parallel or ta pered, whereby a tapered
thread increases the load-bearing surface. According
to a further embodiment of the invention the material 



in which the thread is cut is the same as the material
of one or more of said at least two components. The
present invention also concerns a fitting for joining
at least two components, such as tubes, where at least
one of the com ponents comprises a material that is
difficult to weld. The fitting is provided with an
internal and/or external thread over at least part of
its inner and/or outer surface. According to an
embodiment of the invention the thread is par allel or
tapered. According to another embodiment of the inven
tion the fitting comprises means, such as one or more
shoul ders, adapted to form a support for at least one
said component substantially in the joining direction.
According to a further embodiment of the invention the
fitting comprises a metallic or ce ramic material.
According to an embodiment of the invention the
fitting comprises a dispersion-hardened alloy
containing in weight-%: C up to 0.08, Si up to 0.7, Cr
10-25, Al 1-10, Mo 1.5-5, Mn up to 0.4, balance Fe and
normally occurring impurities. The present invention
even relates to a tube joint comprising at least two
tubes, where at least one of the tubes comprises a
material that is difficult to weld and a tube fitting.
The tube fit ting is a fitting according to any of the
embodiments described above. The tubes have thicker
walls at the end surfaces which are to be joined. At
least one thicker end part of at least one tube is
partly or fully threaded. According to an embodiment
of the invention the tube joint is provided with at
least one fluid-tight seal by welding the end parts of
the tube fitting to said at least two tubes. According
to another embodiment of the invention the tube joint
comprises a weld between said at least two tubes at
their contact surfaces. According to another
embodiment of the invention the tube joint comprises
two tubes each having an external thread in said
thicker walls thereof closest to said end surfaces,
the fitting has two internal threads adapted to engage
said external thread of a tube each and a portion with
a reduced inner diameter substan tially equal to the
inner diameter of the tube separating said in ternal
threads and adapted to separate said end surfaces of
said tubes when joined while forming an inner wall of
the tube joint substantially flush with adjacent inner
walls of the tubes. An ad vantage of this embodiment
is that it is not necessary to weld. This tube joint
will also have a smooth inner surface, which may be
compared with a weld provided between the tubes
resulting in a small "boss" inside the tube joint,
which could slightly dis turb the flow of the gas
inside the tubes at the two joints.Use of a method, a
fitting or a tube joint according to any of the
embodiments described above in corrosive conditions or
high temperature or high load applications, such as at
temperatures 



over 900 C or in cracking furnaces is also a part of
the inven tion. Further advantages as well as
advantageous features of the in vention appear from
the following description and the other dependent
claims. BRIEF DESCRIPTION OF THE DRAWINGS Figs 1-5
illustrate joint structures between two tubes of the
same diameter according to embodiment of the in
vention, Fig 6 illustrates examples of the geometrical
form of the threads of the inventive fitting, and Fig
7 illustrates part of a joint structure wherein the
tube fitting has a tapered inner surface. It should be
noted that the figures are not drawn to scale and that
the size of certain features has been exaggerated for
the sake of clarity. The following description and
drawings are not intended to limit the present
invention to the embodiment disclosed. The embodiment
disclosed merely exemplifies the principles of the pre
sent invention. DETAILED DESCRIPTION OF THE INVENTION
Figure 1a shows two partly threaded tubes 2,3, that
are joined by means of a partly threaded exterior tube
fitting 1 made of ametallic or ceramic material. The
tubes 2,3, may be heating pipes or high-temperature
process pipes used in oil refineries, chemical- or
petrochemical plants, power generation plants,
steelmaking plants or nuclear power installations for
example. Although the tubes 2,3, in this example are
of the same diame ter the inventive joining method may
be used to join tubes of different diameters.
Furthermore tube fittings having a plurality of
branches, such as Y-shaped, may be used to join a
plurality of tubes. The tube fitting 1 is not threaded
over its entire inner surface Y. It is threaded only
on parts (T) of its inner surface 1' . Both of the
tubes 2,3 are provided with corresponding threads on
their outer surfaces, thereby providing the
possibility of screwing the tubes 2,3 and the tube
fitting 1 together to from a joint structure whereby
the threads support the weight of the tubes 2,3. At
least one or both of the two tubes 2,3 is made of a
material that is difficult to weld, such as an
iron-based dispersionstrengthened material. The
fitting 1 may also be made from such a material or a
different material. The two tubes 2,3 may also be
joined along the end surfaces by means such as a weld
4 . This weld 4 can be any means of providing a
fluid-tight connection between the tubes 2,3. Said
fluid-tightening means should be chosen so as not to
substantially alter the high temperature 



properties of the tube material. The weld 4 may be
load bearing. Due to the presence of the weld 4 , the
medium flowing through the tubes 2,3 during operation
will not be able to penetrate into the threads, T, of
the tubes 2,3 and the tube fitting 1. The risk of
corrosion or degradation of the threads T by the
medium flowing through the tubes 2,3 will therefore be
eliminated. A sealing weld 5 is provided at the end
surfaces of the tube fitting 1, between the tube
fitting 1 and the tubes 2,3 to provide a fluid-tight
seal.The tubes 2,3 have thicker walls 6 at the end
surfaces at which they are to be joined. The
mechanical stability of the joint structure is thereby
i mproved and the tubes may be provided with threads
without removing too much material from the tubes
themselves. Thin tube walls would increase the load
per area unit of the joint and make it impossible to
join the tubes by a weld. The joint structure provides
a precise fit without irregularities along the inner
surfaces of the two tubes 2', 3', whose presence could
otherwise adversely affect the flow of any medium
flowing through the tubes. The embodiment shown in
figure 1b differs from that shown in figure 1a in that
thread is provided along the entire inner surface of
the fitting 1 but only along parts of the outer
surface of the tube end parts. Alternatively thread
may be provided along the entire outer surface the
tube end parts but only along parts of the inner
surface of the fitting 1. The regions indicated by the
reference sings Tf indicate the areas were the tubes'
and the fit ting's threads overlap. In the areas where
threads do not over lap, i.e. when the thread of the
fitting or of a tube end part abuts on an unthreaded
area of the fitting or of a tube end part an air gap
is formed therebetween. The presence of such an air
gap decreases the thermal conductivity of the joint
structure. The embodiment shown in figure 2 differs
from the embodiments shown in figures 1a and 1b in
that thread T is provided along the entire outer
surface of the tube end parts and along the entire
inner surface of the fitting 1. Figure 3 shows a
further embodiment of the invention where the tube
fitting 1 comprises a load-bearing shoulder 8 at its
lower end 7 . The inner diameter of the tube fitting 1
is therefore smaller at its lower end 7 than the inner
diameter along the restof the tube fitting 1. The
load-bearing shoulder 8 support tube 3, since the
thicker end part of the tube 3 rests on the shoulder
8. The embodiment shown in figure 4 differs from that
shown in figure 3 in that only the upper tube, tube 2
, is provided with a thread, T2. The lower tube, tube
3 is not threaded and is merely inserted into the tube
fitting 1 which is then welded to the outer surfaces
of the tubes 2,3. The load-bearing shoulder 8 does 



here together with the threads T2 keep the tube 3
joined to the tube 2. This allows tube 3 to move more
freely inside the joint since the thermal expansion of
tube 3 does not exert a force on the threads of the
tube fitting, thereby prolonging the service life of
the tube fitting. Figure 5 shows a tube fitting 1 with
a shoulder 9 whereby threads T are located on the
vertical surfaces that are in contact with the outer
surfaces of the tube end parts. This embodiment is
advantageous, since it results in a smooth inner
surface of the tubes in the joint region. Furthermore,
it is advantageous compared to the embodiments
according to fig 2 and 3 by the fact that it is easier
to obtain a proper transition between the fitting and
the two tubes in this embodiment, i.e. to obtain that
the threads for all three parts coincide. A reason for
this is that each tube 2 , 3 has a point of its own
for the transition to the fitting. The threads may
have any geometrical form. They may for ex ample have
a saw-tooth or square-tooth profile as shown in fig
ures 6a and 6b respectively. In the latter case the
horizontal surfaces of the square-tooth profile may
act as additional loadbearing surfaces and thereby
further improve the mechanical stability of the joint
structure as compared with a saw-tooth pro file.
Furthermore the threaded surface may be tapered in
order to facilitate the joining and thereby provide a
greater load-bearing surface and consequently improve
the mechanical stability ofthe joint, see figures 7a
and 7b. Either the entire inner surface of the tube
fitting or only part of said surface may be tapered.
The invention is of course not in any way restricted
to the embodiments thereof described above, but many
possibilities to modifications thereof would be
apparent to a man with ordinary skill in the art
without departing from the basic idea of the in
vention as defined in the appended claims. For example
a l though an exterior fitting located around two
components has been exemplified in the figures, the
invention is equally suitable for joining two or more
components using an internal fitting lo cated inside
two components.CLAIMS 1. A method of joining at least
two components (2, 3), such as tubes, utilising a
fitting ( 1) , where at least one of the components
comprises, or is made of, a material which is diffi
cult to weld, characterized in that it comprises the
step of providing the components (2, 3) with thicker
walls at the end surfaces (6) that are to be joined,
providing at least one of the thicker end walls with
an internal or external thread (T) and joining said at
least two components together by screwing said
threaded end walls into and/or onto the fitting ( 1) .



2 . A method according to claim 1, characterized in
that said components (2, 3) are provided with thicker
walls in a part thereof closest to the respective said
end surface so that the thickness of the wall of the
component/components pro vided with a thread is
increased in said part by at least 1.4, preferably
2-3.5, times the depth of said thread (T) with respect
to the rest of said component. 3. A method according
to claim 1 or 2 , characterized in that said
components (2, 3) are tubes and that they are provided
with thicker walls in a part closest to the respective
said end surface so that the thickness of the wall of
each tube is in said part increased by 33-1 00 % ,
preferably 50-80 %, with respect to the wall thickness
of the rest of the tube. 4. A method according to any
of the preceding claims, characterized in that said
components (2, 3) are provided with thicker walls in a
part thereof closest to said end surfaces by forging
this part of each component. 5 . A method according to
any of the preceding claims, characterized in that it
comprises the step of providing at leastone
fluid-tight seal (5) by welding the end surfaces of
the fitting ( 1) to said at least two components (2,
3). 6. A method according to any of the preceding
claims, characterized in that it comprises the step of
providing a weld (4) between said at least two
components (2, 3) at their contact surfaces. 7. A
method according to any of the preceding claims,
characterized in that s aid fitting ( 1 ) is an
internal fitting that is placed inside end parts
closest to said end surfaces of said at least two
components that are to be joined or an external sleeve
placed around said end parts of said at least two
components that are to be joined. 8. A method
according to any of the preceding claims charac
terized in that it comprises the step of providing the
fitting ( 1 ) with means, such as a shoulder (8),
adapted to form a support for at least one said
component (3) substantially in the joining direction.
9 . A method according to claim 8, characterized in
that said at least one component that is supported by
said support means (8) of the fitting ( 1 ) is not
provided with a thread (T). 10. A method according to
any of the preceding claims, charac terized in that it
comprises the step of welding said at least two
components in addition to screwing them into/onto the
fitting ( 1) . 11. A method according to claim 10 ,
characterized in that said at least two components are
welded together. 12 . A method according to any of the
preceding claims, characterized 



in that said material that is difficult to weld com
prises a dispersion-hardened alloy containing in
weight-%: C up to 0.08  Si up to 0.7  Cr 10-25 AI 1-
10  Mo 1.5-5  Mn up to 0.4 balance Fe and normally
occurring impurities. 13 . A method according to any
of claims 1- 11, characterized in that said material
that is difficult to weld comprises a dis
persion-hardened alloy such as an iron-based
dispersionstrengthened material. 14. A fitting ( 1 )
for joining at least two components, such as tubes,
where at least one of the components comprises a
material that is difficult to weld, characterized in
that it is provided with an internal and/or external
thread (T) over at least part of its inner (V) and/or
outer surface. 15. A fitting ( 1 ) according to claim
14 , characterized in that it comprises means, such as
one or more shoulders (8), adapted to form a support
for at least one said component . substantially in the
joining direction. 16 . A fitting ( 1 ) according to
claim 14 or 15 , characterized in that it comprises a
metallic or ceramic material. 17 . A fitting ( 1 )
according to any of claims 14-1 6 . characterized in
that it comprises a dispersion-hardened alloy
containing in weight-%:  C up to 0.08  Si up to 0.7
Cr 10-25 Al 1-10  Mo 1.5-5  Mn up to 0.4 balance Fe
and normally occurring impurities. 18. A tube joint
comprising at least two tubes, where at least one of
the tubes comprises a material that is difficult to
weld and .a tube fitting ( 1) , characterized in that
the tube fitting ( 1) is a fitting ( 1) according to
any of claims 15-1 8 and in that the tubes have
thicker walls at the end surfaces which are to be
joined and in that at least one of the tubes has a
thread (T) in a said thicker end wall. 19. A tube
joint according to claim 18, characterized in that
said tubes (2, 3) are provided with thicker walls in a
part thereof closest to the respective said end
surface so that the thickness of the wall of the
tube/tubes provided with a thread is increased in said
part by at least 1.4, preferably 2- 3.5, times the
depth of said thread (T) with respect to the 



rest of said tube. 20. A tube joint according to claim
18 or 19, characterized in that the tubes are provided
with thicker walls in a part closest to the respective
said end surface so that the thickness of the wall of
each tube is in said part increased by 33- 100 % ,
preferably 50-80 %, with respect to the wall thick
ness of the rest of the tube. 2 1. A tube joint
according to any of claims 18-20, character ized in
that said tubes (2, 3) are provided with thicker walls
in a part thereof closest to said end surfaces, and
that the thicker walls have been produced by forging
this part of each tube.22. A tube joint according to
any of claims 18-21 , character ized in that the tube
joint is provided with at least one fluidtight seal
(5) by welding the end surfaces of the tube fitting
(1) to said at least two tubes (2, 3). 23. A tube
joint according to any of claims 18-22, character ized
in that it has a weld (4) between said at least two
tubes at their contact surfaces. 24. Tube joint
according to any of claims 18-21 , characterized in
that it comprises two tubes (2, 3) each having an
external thread in said thicker walls thereof closest
to said end sur faces, that the fitting has two
internal threads adapted to engage said external
thread of a tube each and a portion (9) with a reduced
inner diameter substantially equal to the inner
diameter of the tubes separating said internal threads
and adapted to separate said end surfaces of said
tubes when joined while forming an inner wall of the
tube joint substantially flush with adjacent inner
walls of the tubes. 25. A use of a method according to
any of claims 1-1 3, a fitting according to any of
claims 14-17 or a tube joint according to any of
claims 18-24 in corrosive conditions or high tem
perature applications, such as at temperatures over
9000C. 26. A use of a method according to any of
claims 1-13, a fitting according to any of claims 14-1
7 or a tube joint according to any of claims 18-24 in
cracking furnaces. 


