wo 2014/0852277 A1 | I 0N OO OO A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 2014 /085227 Al
5 June 2014 (05.06.2014) WIPO I PCT

(51) International Patent Classification: DUARTE NOGUEIRA, Francisco, Miguel; Procter &
B29C 49/06 (2006.01) B29L 31/56 (2006.01) Gamble, Temselaan 100, B-1853 Strombeek-Bever (BE).
B29C 49/18 (2006.01) DE WILDE, Vincent, Hubert M.; Procter & Gamble,

(21) International Application Number: Temselaan 100, B-1853 Strombeek-Bever (BE).
PCT/US2013/071413 (74) Agent: GUFFEY, Timothy B.; ¢/o THE PROCTER &
i . GAMBLE COMPANY, Global Patent Services, 299 East
(22) International Filing Date: 6th Street, Sycamore Building, 4th Floor, Cincinnati, Ohio

22 November 2013 (22.11.2013) 45202 (US).
(25) Filing Language: English (81) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(30) Priority Data: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
12194320.3 27 November 2012 (27.1 1.2012) EP DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
13188408.2 14 October 2013 (14.10.2013) EP HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
13191330.3 4 November 2013 (04112013) EP KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(71) Applicant: THE PROCTER & GAMBLE COMPANY MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
[US/US]; One Procter & Gamble Plaza, Cincinnati, Ohio OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
45202 (US). SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(72) Inventors: CULERON, Guy; Procter & Gamble, Temse- ZW.

laan 100, B-1853 Strombeek-Bever (BE). DE TAVARES

[Continued on next page]

(54) Title: PRODUCT

1

ITIT I I I I I I IO ITIIIY.

(57) Abstract: The present relates to a product, and
method of manufacturing a product, having a cross-
sectional area of a void volume which is greater than
the cross-sectional area of the opening of the collar.



WO 20147085227 A1 WK 00T 000 A O

(84) Designated States (unless otherwise indicated, for every SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
kind of regional protection available): ARTIPO (BW, GH, GW, KM, ML, MR, NE, SN, TD, TG).
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, .
UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU, TJ, ' ublished:
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, — with international search report (Art. 21(3))
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,




10

15

20

25

30

WO 2014/085227 PCT/US2013/071413

1

PRODUCT

TECHNICAL FIELD

The present invention relates to a product and a method for manufacturing a product, for
example a dosing cap, by the steps of injection forming a thermoplastic material in a 1* cavity to
form a preliminary product comprising a connecting feature on the inner surface thereof, and
then blow moulding the thermoplastic material in a 2" cavity to make a void volume. The
injection and blow molding steps are carried out in the same moulding unit, without removing

the preliminary product from the moulding unit.

BACKGROUND TO THE INVENTION

Products, such as plastic bottles, containers and other products can be made using a number of
techniques depending on the requirements of the product. Products, including bottles and
containers may be made using multiple techniques if, for example, different materials must be
used or different functions are required. For example bottles are generally made by either 1)
extrusion blow molding , wherein a parison is made by extruding molten material around a mold
composed of 2 separate cavities, trapping a free end, forming a hollow area between the cavities
and then blowing air through the parison, pushing it towards the cavities walls and making the
bottle shape, or ii) first injection molding a preform, often resembling a test tube shape with a
collar area, wherein the screw thread of the bottle is formed on the outside of the collar area, then
the preform is moved to a different production unit and is blown to make the bottle. Most plastic
bottles used as packaging containers have an outside-facing thread or other closure or finish etc
on the neck portion, to which a cap may be fitted. 'This outside-facing thread can be formed by
using a split mold, comprising at least two mold components, when either forming the parison or

injecting a preform.

When developing caps for attachment to bottles with outside-facing thread, the screw thread
thereof, must be on the inside of the cap in order to be able to connect with the screw thread on
the outer surface of the neck of the bottle. In this context, the inside facing thread, is delivered
by transfer moulding from an outer-facing thread pattern formed on the outer surface of a core
mold component. Therefore, after production, the core would need to be disengaged from the

finished product. Disengaging the core from the finished article may be done so by rotating the
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core, and moving it in the axial direction. Therefore, the rotation and the axial moving should be
synchronized. However, the synchronizing action mechanically limits the speed of production
and synchronization can be poor, resulting in damage to the formed thread. Moreover, since the
thread is prepared using heated material, when pulling out the core, the thread can be damaged.
An alternative to the above method, is where instead of rotation and axial movement of the
product, it is simply pulled from the core using mechanical force. Whilst this system of
disengagement of the product from the mould is simple and quick, it may result in damage to the
thread, resulting in a poor connection points and potential leakage when joined with a bottle.
Moreover the shaping of the thread itself must use minimal height thread and rounded corners in
order to allow the mechanical ‘bump-off’ release. These latter features result in poor connection
between bottle and cap, mispositioning of the cap during screwing, low maximum application
torque, and potential leakage. A further known method of making inner thread products consists
in molding the cap in a one step injection molding process, by using a collapsible core which
molds all the inner surfaces. At the end of the injection molding cycle, the core retracts, so that
its undercut portion can be ejected through the bottom part of the dosing cylinder which has a
restricted diameter. The major disadvantages in molding a dosing cap with undercut using
collapsible cores, are that the production speed is slow and the collapsible cores are fragile, they
are worn out/broken easily, resulting in frequent halts to production, changing of tools, reduced

tool capacity and cost escalation.

Products, such as dosing devices in the past have generally fitted onto the cap. They are
generally not attached to the bottle or cap other than through friction of the dosing device on
either cap or bottle. Manufacturing a separate cap and dosing device is clearly not economical,
requiring further process and production equipment, space in plant and additional materials.
Moreover the process is slowed due to the need to not only fit a cap to a bottle, but also a dosing
device. Furthermore, the interior dimensions of products, such as dosing devices, which also seal
the cap or container, have been limited in their interior dimensions. This is because the
connecting feature of such products must be formed via injection molding, and similar processes,
which are capable of forming the connecting element with sufficient accuracy to seal the bottle
or cap. However, injection molding, and similar processes, are not able to provide products
which have an interior diameter which is greater than the opening of the collar, in order for the

product to be ejected from the molding equipment.
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It has been the Applicants objective to combine the requirements of the cap and dosing device to
one product, which can then be subsequently connected to a bottle and develop a method of
making such a device which is efficient and economical and permits varied dosage sizes. A
further objective of the Applicants, is to provide a product which comprises a collar having a

connecting feature, and an internal dimension which is greater than the opening of the collar.

SUMMARY OF THE INVENTION

According to the present invention there is provided a method of manufacturing a product (1) by
the steps of:

1) injecting a sufficiently heated thermoplastic material into a 1Ist cavity to form a

preliminary product (2) comprising a collar (3) having an opening (40), the opening

having an opening cross-sectional area, a, and a connecting feature (4) located on the
inner surface (5) thereof, then

ii) optionally cooling the preliminary product (2) of step i), then

iii) blow moulding the preliminary product in a 2nd cavity to form a void volume (6), the

void volume having a void volume cross-sectional area, b,

iv) removing the finished product produced in step iii) from the single moulding unit
wherein the product has ratio of the cross-sectional area of the void volume (6), b, to the cross-
sectional area of the opening (40) of the collar, a, which is greater than 1.

The present invention further provides for a product (1) comprising:

i) a collar (3) having a connecting feature (4) located on the inner surface (5) thereof, and

ii) a void volume (6),
wherein the product has ratio of the cross-sectional area of the void volume, b, to the cross-

sectional opening of the collar, a, which is greater than 1.

SUMMARY OF THE FIGURES

Figure 1 shows a side view of the product

Figure 2 shows a side view of the preliminary product

Figure 3 shows a side view of the product with a double wall and pouring spout, and a
longitudinal axis.

Figure 4 shows a side view of the product

Figure 5 shows a side view of the product with a scrubbing region with scrubbing protrusions
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DETAILED DESCRIPTION OF THE INVENTION

The method of the present invention is used to manufacture a product (1), preferably a dosing
cap, handle, or both. The method involves a first injection step, a period of cooling and then a
blow-moulding step. The resultant product can have an internal dimension which is greater than

the opening of the collar.

Thermoplastic Material

The product (1) of the present invention is made using thermoplastic material. Any suitable
thermoplastic material may be useful herein. Such thermoplastic materials may include normally
solid polymers and resins. In general, any solid polymer of an aliphatic mono- 1-olefin can be
used within the scope of this invention. Examples of such materials include polymers and
copolymers of aliphatic mono-1-olefins, such as ethylene, propylene, butene-1, hexene-1, octene-
1, and the like, and blends of these polymers and copolymers. Polymers of aliphatic mono-1-
olefins having a maximum of § carbon atoms per molecule and no branching nearer the double
bond than the fourth position provide products having particularly desirable properties. Other
thermoplastic materials that can be used in the practice of the invention include the acrylonitrile-
butadiene-styrene resins, cellulosics, copolymers of ethylene and a vinyl monomer with an acid
group such as methacrylic acid, phenoxy polymers, polyamides, including polyamide-imide
(PAI), polycarbonates, vinyl copolymers and homopolymer, polymethylmethacrylate,
polycarbonate, diethyleneglycol bisarylcarbonate, polyethylene naphthalate, polyvinyl chloride,
polyurethane, epoxy resin, polyamide-based resins, low-density polyethylene, high-density
polyethylene, low-density polypropylene, high-density polypropylene, polyethylene
terephthalate, styrene butadiene copolymers, acrylonitrile, acrylonitrile-butadiene copolymer,
cellulose acetate butyrate and mixtures thereof, polyaryletherketone(PAEK or Ketone),
polybutadiene ~ (PBD),  polybutylene  (PB, Polybutylene  terephthalate  (PB'T),
Polyetheretherketone (PEEK), Polyetherimide (PEI), Polyethersulfone (PES)- see Polysulfone,
Polyethylenechlorinates (PEC), Polyimide (PI), Polylactic acid (PLA), Polymethylpentene
(PMP), Polyphenylene oxide (PPO), Polyphenylene sulfide (PPS), Polyphthalamide (PPA),
Polystyrene (PS), Polysulfone (PSU), Polyvinyl chloride (PVC), Polyvinylidene chloride

(PVDC), Spectralon. Further preferred materials include Ionomers, Kydex, a trademarked
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acrylic/PVC alloy, Liquid Crystal Polymer (LLCP), Polyacetal (POM or Acetal), Polyacrylates
(Acrylic), Polyacrylonitrile (PAN or Acrylonitrile), Polyamide (PA or Nylon), Polyamide-imide
(PAI), Polyaryletherketone (PAEK or Ketone), Polybutadiene (PBD), Polybutylene (PB),
Polybutylene terephthalate (PBT), polyethylene furanoate (PEF), and mixtures thereof.

Other thermoplastic materials that can be used in the practice of the invention include the group
of thermoplastic elastomers, known as TPE, which include styrenic block copolymers, polyolefin
blends, elastomeric alloys (TPE-v and TPV), thermoplastic polyurethanes (TPU), thermoplastic

copolyester and thermoplastic polyamides.

Particularly preferred thermoplastic materials are those selected from the group consisting of
polyolefins and derivatives thereof. More preferably the thermoplastic material is selected from
the group consisting of polyethylene, polypropylene, including low-density, but particularly
high-density polyethylene and polypropylene, polyethylene terephthalate, polyethylene furanoate

(PEF), thermoplastic elastomers from polyolefin blends and mixtures thereof.

The product may be formed from a virgin resin, a reground or recycled resin, petroleum derived
resins, bio-derived resins from plant materials, and combinations of such resins. The containers
may comprise fillers and additives in addition to the base resin material. Exemplary fillers and
additives include colorants, cross-linking polymers, inorganic and organic fillers such as calcium

carbonate, opacifiers, and processing aids as these elements are known in the art.

Injection

In a first step of the method of the present invention, thermoplastic material is heated to a
sufficient temperature and then injected into a Ist cavity to make a preliminary product (2). The
preliminary product (2) comprises a collar (3). The collar (3) comprises an inner and an outer
surface. The collar comprises a connecting feature (4) on the inner surface (5) thereof. The
collar of the preliminary product, and subsequent finished product, is designed to connect with
another element. Tor example, where the product produced according to the invention is a
dosing cap, the collar is the connection point between the dosing cap and the bottle. Where the
product according to the invention is a handle, the collar is the connecting point between the
handle and the item to which the handle is to be attached. The collar of the preliminary product
is accurately made and sufficiently rigid to serve the intended purpose. Preferably the

connecting feature (4) is selected from the group consisting of a feature capable of interlocking
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engagement between two surfaces, such as threads which requires full or partial rotation to
engage and disengage, bump-off frictional connection feature which requires opposite direction
forces to engage and disengage, squeezing feature which require a combination of perpendicular
and opposite direction forces to allow partial deformation of one or multiple parts creating space
to engage and disengage, and a sealing feature (8).

More preferably the connecting feature is a thread, bump off or sealing feature. More preferably
the connecting feature is a thread.

A sealing feature (8), where present, is designed to fit against the edge or side of the item, for
example a container, to which the collar (3) is attached. The sealing feature should closely abut
the bottle and is designed to prevent or reduce leakage of the contents of the container. For
example, wherein the product is a dosing cap, which is connected to a container, the sealing
feature is preferably located on an inner surface of the collar, such that it will tightly seal against
the container. In one preferred embodiment, the product comprises a double wall (3 and 7),
described hereinafter, and the sealing feature (8) is located between the inner (7) and outer wall,

which is the collar (3).

Preferably the collar (3) comprises a screw thread (4) and, even more preferably additionally a

sealing feature (8).

The connecting feature (4) on the inner surface (5) of the collar (3) permits the collar to be
connected to another item. For example it is envisaged that the product of the present invention
mat be connected to a bottle, container or other. The item to which the collar is attached will
have a coordinating connecting feature which cooperates with the connecting feature of the

collar.

Preferably, the thermoplastic material is heated sufficiently to render the material fluid or
malleable enough so as to be injected. The specific temperature needed to achieve this step is, of
course, dependant on the material used. The material will preferably be heated to a temperature
suitable to melt the material such that it may flow under pressure, however optionally or
preferably should not be heated as far as the degradation temperature, where the material is liable
to oxidation during molding operations and to chain degradation. In both cases molecular bonds
on the material become weaker and the material becomes prone to faster degradation when

exposed to environmental circumstances. Preferably polypropylene is heated to a temperature
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between 210-290°C. Preferably polyethylene terephthalate is heated to a temperature above
280°C. Preferably polyethylene is heated to a temperature between 130-170°C.

Heating of the material is achieved at any suitable and appropriate point in the process prior to
injection, and using any suitable equipment for the purpose. However it is preferable that heating
is achieved in commercially available injection molding equipment, such as an injection press,
and is sufficient to force the molten material in a controlled way inside the mold. The press is
preferably equipped with a ram or screw-type injection screw which heats up, melting the
material and mixing it homogeneously and in a controlled manner. Alternatively, the material
may be heated using standard injection molding equipment known as a runner, which makes the
interface between the injection screw and the mold, manages the flow into the mold and in some
cases keeping the material temperature and pressure. 'The length of time necessary to heat the
material is dependent on the material itself, the amount of material used, the design of the

injection equipment and design of the product being made.

The fluid material is then injected into the 1st cavity. The material is preferably injected into the
1* cavity, through one or more injection gates, as quickly as possible, so as to reduce cycle time
to its minimum possible, but slow enough so as to ensure the adequate filling of the cavity. The
speed of injection is dependant on the material chosen and on the design of the product to be
made. Preferably the cavity is heated prior to and/or during injection from ambient temperature

up to around 65°C.

Once the material is injected, the preliminary product (2) and, optionally the cavity, may be
cooled. The product and the cavity may be allowed to cool passively or actively. Passive
cooling could involve simply leaving the product to cool naturally within the mold. Active
cooling may involve using a further device to assist and accelerate cooling. Active cooling may
be achieved by passing a coolant, typically water, close to the mould, or blowing cool air, as
another coolant example, at the cavity and/or product. The coolant absorbs the heat from the
mold and keeps the mold at a suitable temperature to solidify the material at the most efficient
rate. The moulding unit can be opened when the part has solidified sufficiently to retain its
shape, enabling the material to be demolded from the 1% cavity without damage. However the
preliminary product is not ejected from the moulding unit. Preferably at least the collar (3) of
the preliminary product is actively cooled to reduce deformation. More preferably the product is

cooled using coolant which passed close to, but separate from the moulding unit. Cooling can
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take from 1-15 seconds, preferably 2-10s, most preferably 3-8 seconds. Actively cooling is

beneficial to decreasing cycle times of the manufacturing process.

The preliminary product is preferably allowed to cool to a point below the glass transition
temperature of the material. At temperatures below the glass transition temperature, the
preliminary product rapidly solidifies, retaining its shape. For example, polypropylene is cooled
to a temperature of approximately 50°C to 100°C, more preferably 50-60°C. In a particularly
preferred embodiment, the collar of the preliminary product is permitted to cool, preferably
below 50-60°C so that it retains its molded shape. The remaining area, which will be blown
during step 3, may be kept at a higher temperature. Fast cooling the cavity and/or preliminary

product can add gloss or shine to portions of the outer surface thereof.

Further steps may be incorporated into the injection method of the present invention. In one
embodiment, it may be preferred to include multiple injection steps. In this embodiment, a first
material may be injected into the 1* cavity to produce 1% part of the preliminary product. The 1%
part of the preliminary product is then cooled to a temperature low enough to allow further
mould operations without damaging the preliminary product. Preferably the 1% preliminary
product is cooled to a temperature between 88°C and 95°C. After the 1% material is cooled and
sufficiently solid, the 1% cavity shape is changed. A 2™ material can then be injected into the
new cavity shape to make a nd part of the preliminary product. The preliminary product is made
in such a way that the materials from the 1% and 2™ injection are in direct contact with one
another, allowing the materials to bond. Hence the temperature of both parts of the preliminary
product are preferably sufficient to achieve bonding, more preferably the temperature is higher
than 88°C. The 2™ material to be injected can be the same material as the 1* material, or
different. Alternatively two materials may be injected simultaneously into the 1* cavity during a

co-injection technique.

Preferred equipment to achieve multiple injection steps is known as a core-back technology.
Once the 1° material has been injected into the cavity and it is sufficiently cooled, a core unit, or
core-back, is removed creating an open space in the cavity which was previously not accessible
to the 1" material at the time of the injection. Since the 1* material has now been formed and
cooled, it cannot flow to occupy the newly made space. A 2" injection can then take place,
preferably at a different injection location within the newly open cavity space, to inject a 2™

material, adding an additional feature to the preliminary product.
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If both materials are the same or chemically similar, thermal bonding between them is improved.
It is also possible to inject different thermoplastic material, and whilst bonding between them is
more difficult, it allows the product to have multiple characteristics, such as different

transparency, opacity or flexibility.

Creating the preliminary product from 2 materials permits the manufacturer to treat the materials
and the injected products thereof, differently. For example where the 1% material is used to make
the collar of the preliminary product, it may be cooled more quickly that the 2°® material. The
temperature of the 2 part of the preliminary product can then be maintained at a higher
temperature to improve efficiency during the blowing step, potentially avoiding or reducing the
need to reheat or prolong cooling. In this way, a preliminary product may be built comprising
further features, or use different coloured materials, materials with different translucency, or use
different materials to perform a different function or provide an aesthetic difference benefit.
Alternatively, the 2" material may be the same as the 1% material. Further injection steps may

also be envisaged.

Optional heating

Following the injecting step, the preliminary product is optionally heated. Preferably the product
is reheated to a temperature suitable for blow-moulding. When reheating it is further preferred
that the area of the preliminary product to be blown is reheated uniformly. Preferably, the
material of the preliminary product to be blown is heated, whereas the collar is not heated. Most
preferably however, the area of the preliminary product to be blown is maintained at a
temperature suitable for blowing, whilst the collar is cooled to a point where it is hardened and
no longer deformable. The benefit herein is that the collar is not damaged during blow molding

of the remaining material.

Blow Molding

In the third step of the present method, the preliminary product is blow molded in a 2" cavity to
create a void volume (6). 'The preliminarily product is blown by submitting the internal space
thereof to pressure. When using polypropylene, the blow molding area is preferably at a
temperature of 110°C to140°C. The pressure, being omnidirectionally exerted, causes the
thermoplastic material to be forced outwardly. The 2™ cavity space is that created by the mould,

but also parts of the preliminary product. Once the material is applied to the relatively cold walls
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of the cavity and preliminary product, on contact therewith, the material cools rapidly and
solidifies. The pressure applied has an influence on the uniformity and thickness of the material
after the blowing step. High pressure, will improve uniformity and encourage thin walls, but
may also result in areas of no material and holes. A low pressure may result in a lack of
uniformity, and not successfully covering the whole blowing mould with material. The pressure

to be selected is dependent on the material used and the shape of the mould.

Manufacturing Equipment

The method of the present invention may be achieved using any suitable equipment. In a
preferred embodiment however, the method is achieved using equipment comprising at least one
section thereof capable of rotating about an axis. Preferably the rotating section is capable of
rotating at least 90° or alternatively 180°. A section of this kind described is also known as a
turning-table. The purpose of this turning movement is to achieve multiple steps during a single
moulding cycle. In the present method, the mould is first aligned with the injection capability.
Then once the injecting step is complete and the preliminary product made, the mould or part
thereof, comprising the preliminary product, may be turned to coordinate with a blowing
capability and the preliminary product of the 1% step is blown.  Alternatively, the turning
movement of the moulding unit can be performed outside the functional space where it connects
with injection and blow molding capability. This can be realized through some kind of cassette
system. Alternatively, the equipment may not comprise a turning-table, and instead the
preliminary product and moulding unit remain stationary and the injection capability is
exchanged for blow-molding capability. Alternatively, in the present method, the mould is first
aligned with the injection capability. Then once the injecting step is complete and the
preliminary product made, the mould or part thereof, comprising the preliminary product, may
be transferred along a path, which may be linear, non-linear, with multiple direction changes, to

coordinate with a blowing capability and the preliminary product of the 1% step is blown.

It is possible, and in some instances preferred, that the injection mould or particularly a part
thereof, is also a part of the blow mold cavity during the blowing step. This means that the
preliminary product will be blown against part of the injection mold, and/or against some of the
preliminary product, and against the blow mold cavity. In this way, one can substantially reduce
the complexity of the blow mould, and reduce or eliminate the need for this blow mold to open
in two halves in order to eject the product. This is because the split line between the injection

half mold and blow mold can be done in such a way to eliminate or reduce any ‘undercut’ for the
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product against the blow mold cavity during the demolding operation, in case the blown cavity

has a larger diameter than the neck itself.

Once the product is made, and after a suitable cooling, preferably to 50-60°C, the mould is
opened so that the product is ejected. The moulding cycle can then be repeated. In a preferred
embodiment, it is possible to use steps 1 and 3 at the same time, such that while a preliminary

product is being blown in step 3, another preliminary product is being made in step 1.

Product

The process of the present invention is particularly suited for providing a product comprising: a
collar (3) having a connecting feature (4) located on the inner surface (5) thereof, and a void
volume (6), wherein the cross-sectional area of the void volume, is greater than the cross-
sectional area of the opening of the collar, often referred to as the “mouth” of the product. The
inner surface (5), comprising the connecting feature (4), is typically oriented towards the
longitudinal axis of the product (1). The cross-sectional area of the void volume (6) and the
cross-sectional area of the opening (40) of the collar are measured in a plane perpendicular to the
longitudinal axis (100) of the product (1). Hence, the cross-sectional area is preferably at an
angle of less than 30°, more preferably, less than 15° to the longitudinal axis of the product (1)
(see for example, figure 3). The longitudinal axis (100) is the axis along the lengthwise direction
of the product (1) and passes through the center of gravity of the product, and is substantially
perpendicular to the opening (40). The collar (3) can be positioned around the longitudinal axis
100. The collar (3) can be positioned circumferentially around the longitudinal axis 100. The
connecting feature (4) can be positioned on the collar (3) such that the connecting feature (4) is

oriented towards the longitudinal axis (100).

The cross-sectional opening of the collar, a, is measured on the plane which results in the
smallest area of the opening at the collar. The cross-sectional opening at the collar, a, is

measured at the position on the collar, where the cross sectional area is a minimum.

The cross-sectional area of the void volume, b, is measured on the plane parallel to the plane on
which the cross-sectional opening of the collar, a, is measured, and is the cross-sectional area of
the plane, bounded by the internal surface of the void volume (6). The void volume is typically
formed by a wall (60) and a base (50). Preferably, the cross-sectional area of the void volume, b,

is measured at the position along the longitudinal axis (100) where it is a maximum. The wall
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(60) can be peripherally more extensive orthogonally away from the longitudinal axis (100) than
the collar (3). The wall (60) can be peripherally more extensive orthogonally away from the
longitudinal axis (100) than the inner wall (3). The wall (60) can be peripherally more extensive
orthogonally away from the longitudinal axis (100) than the collar (3) and inner wall (3). The
wall (60) can be peripherally more extensive orthogonally away from the longitudinal axis (100)

than one or both of the collar (3) and inner wall (3).

The ratio of the cross-sectional area of the void volume, b, to the cross-sectional opening of the
collar, a, is greater than 1, preferably greater than 1.35, more preferably greater than 1.69, even
more preferably greater than 2.25. Preferably, the ratio of the cross-sectional area of the void
volume, b, to the cross-sectional opening of the collar, a, is less than 25, preferably less than

6.25, more preferably less than 4.

The product manufactured according to the process of the present invention, is preferably a cap,
dosing cap, handle or other attachment product, but the product is designed to cooperate with
another element. The other element may be a bottle or the cap of a bottle or other. The product
is preferably a dosing cap. The dosing cap produced according to the present method comprises
a connecting feature on the inner surface there. 'The connecting feature may be a protruding
frictional or interference feature such as a bump, bulge or rib, but is preferably a screw thread.
The dosing cap, in this preferred embodiment, can be used to cap a bottle or container, and can
also serve to container a required dose of the contents of the bottle. The dosing cap may be any
suitable size. However the void volume created during the blow moulding step, preferably has a
volume from 10ml to 250ml, more preferably at least 25ml to 150ml and most preferably at least
35ml to 100ml. The void volume describes the inner volume of the dosing cap and provides the
area to be filed with composition to be dosed. A particularly important advantage of this method
of producing the product is that the void volume can be altered without requiring entirely new
equipment. To make dosing caps of different void volume, it is only required to change the 2"
cavity size where the preliminary product is blown. This benefit permits greater flexibility to the

manufacturer and thus economic advantage.

The product is preferably injection blow molded, using the process described herein. In
particular, the collar is preferably injection molded, so that the connecting feature, located on the
inner surface, is sufficiently precise as to form a good seal with the article to which the product is

to be connected. Such articles are typically containers, bottles, caps, and the like.
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For improved attachment, the collar (3) is made from a material having a hardness, as measured
on the Rockwell scale (ISO 2039-2), of from 50 to 150, preferably from 60 to 100, and most
preferably from 65 to 85.

For improved handling and rigidity, the wall material, and preferably the base material, which
forms the void volume, preferably is made from a material having a hardness, as measured on
the Rockwell scale (ISO 2039-2), of from 50 to 150, preferably from 60 to 100, and most
preferably from 65 to 85.

The product is preferably a dosing cap. Dosing caps typically comprise: a base (50); a wall (60);
and an opening (40). The opening (40) is typically at least partially opposite the base (50).
Where the dosing cap is to be used as a pretreatment device, for pretreating substrates such as
fabrics, a surface selected from the group consisting of: the exterior surface of the base (50), the
exterior surface of the wall (60), and combinations thereof, can comprise a scrubbing region
(110) comprising one or more scrubbing protrusions (120). Preferably, the scrubbing region
(110) is at least partially present on the exterior surface of the base (50). Preferably, the
scrubbing region (110) is at least partially present on the edge between the exterior surface of the

base (50) and the exterior surface of the wall (60).

The blown part of the dosing cap may be of any shape, however the collar is shaped to cooperate
with the other element, such as the opening of a bottle to which the cap is to be applied. The
blown void volume of the dosing cap is preferably generally curved and ball-like. A curved, ball
shape, is useful to the consumer as it sits in the hand steadily to allow maximum control whilst

dosing into the void volume.

The dosing cap preferably has a double wall structure (3 and 7). A double wall structure is
designed to collect dripped fluid and return it to the bottle, once the dosing cap is replaced on the
bottle. The collar (3) with connecting feature (4) forms the outer wall of a double wall structure.
The inner wall (7) is interior to said collar. The inner (7) and outer walls (collar, 3) are
preferably concentric and may also be preferably parallel. The inner wall (7) can be positioned
around the longitudinal axis (100). The inner wall (7) can be positioned circumferentially
around the longitudinal axis (100). The inner wall (7) preferably extends to a height which is

higher than the outer wall collar. The opening (40) can be defined by the inner wall (7). The
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distal end of the inner wall (7) may be of one consistent length, or alternatively may be at
varying length, so as to produce a waved pattern or alternatively, to produce a pouring spout (9).
The pouring spout is achieved by making a second and inner wall with a singular highest point,
the height then decreases on both sides to a singular lowest height, thus producing an oblique
shaped wall, when viewed from the side. The inner wall (7) can be positioned concentrically

within the collar (3).

The dimensions and values disclosed herein are not to be understood as being strictly limited to
the exact numerical values recited. Instead, unless otherwise specified, each such dimension is
intended to mean both the recited value and a functionally equivalent range surrounding that

value. For example, a dimension disclosed as “40 mm” is intended to mean “about 40 mm”.
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CLAIMS

What is claimed is:

1. A method of manufacturing a product (1) by the steps of

i) injecting a sufficiently heated thermoplastic material into a 1% cavity to form a
preliminary product (2) comprising a collar (3) having an opening (40), the opening
having an opening cross-sectional area, a, and a connecting feature (4) located on the
inner surface (5) thereof, then
ii) optionally cooling the preliminary product (2) of step i), then
iii) blow moulding the preliminary product in a 20 cavity to form a void volume (6), the
void volume having a void volume cross-sectional area, b,

wherein steps 1) to iii) are performed in a single moulding unit, then
iv) removing the finished product produced in step iii) from the single moulding unit,

wherein the product has ratio of the cross-sectional area of the void volume (6), b, to the

cross-sectional area of the opening (40) of the collar, a, which is greater than 1.

2. The method according to the preceding claim comprising a 2™ injecting step, or optionally

additional injecting steps, subsequent to step i).

3. The method according to any preceding claim wherein the preliminary product (2) is cooled

after step i), by passive or active means.

4. A product (1) comprising:
i) a collar (3) having a connecting feature (4) located on an inner surface (5) thereof, an
opening (40) and
ii) a void volume (6),
wherein the product has ratio of the cross-sectional area of the void volume, b, to the cross-

sectional area of the opening of the collar, a, which is greater than 1.
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The product according to claim 4, wherein the collar (3) is round, square or oval, more

preferably round.

The product according to any of claims 4 or 5, wherein the connecting feature (4) is selected
from the group consisting of features capable of interlocking engagement between two
surfaces, bump-off frictional features which require opposite direction forces to engage and
disengage, squeezing features which require a combination of perpendicular and opposite
direction forces to allow partial deformation of one or multiple parts creating space to engage

and disengage, and sealing feature (8).

The product according to any of claims 4 to 6, wherein the connecting feature is selected
from the group consisting of a thread, a bump off feature, a sealing feature or mixtures

thereof.

The product according to any of claims 4 to 7, wherein the connecting feature is a thread (4)

located on the inner surface (5) of the collar (3).

The product according to any of claims 4 to 8, wherein the product comprises a double wall

comprising the collar (3) and an inner wall (7).

The product according to any of claims 4 to 9, wherein the double wall provides a pouring

spout (9).

The product according to any of claims 4 to 10, wherein the void volume (6) is sized and
dimensioned for containing between than 10ml to 250ml of a substance, more preferably

from 25ml to 150ml, most preferably greater than 35ml to 100ml of a substance.

The product according to any of claims 4 to 11, wherein the ratio of the cross-sectional area
of the void volume, b, to the cross-sectional opening of the collar, a, is greater than 1.35,

preferably greater than 1.70, more preferably greater than 2.25.
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13. The product according to any of claims 4 to 12, wherein the collar (3) is made from a
material having a hardness, as measured on the Rockwell scale (ISO 2039-2), of from 50 to

150, preferably from 60 to 100, and most preferably from 65 to 85.

14. The product according to any of claims 4 to 13, wherein the wall material, and preferably the
base material, which forms the void volume, is made from a material having a hardness, as
measured on the Rockwell scale (ISO 2039-2), of from 50 to 150, preferably from 60 to 100,
and most preferably from 65 to §5.

15. The product according to any of claims 4 to 14, wherein the product (1) is a dosing cap
suitable for containing and measuring a dose of a substance, preferably a liquid substance,

more preferably a liquid detergent.
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