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(67)  Thedisclosed technology relates to an earpiece
with an electronic package and a receiver, where the
electronic package and the receiver are positioned
off-axis within an ear canal. The electronic package and
the receiver can be assembled in a single component,
where the electronic package and the receiver are in dif-
ferent planes. The electronic package can include a sen-
sor or actuator and the receiver can provide audio signals

EARPIECE FOR THE EAR CANAL WITH OFF-AXIS ELECTRONIC PACKAGE AND RECEIVER

to a user’s ear drum (e.g., a loudspeaker). In some im-
plementations, the hearing device is characterized in that
the electronic package and the receiver are positioned
at an angle alpha (o) relative to each other, where the
angle alpha (a) is based on a difference between an axis
of the electronic package relative to an axis of the receiv-
er.
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Description
FIELD OF THE INVENTION

[0001] The disclosed technology generally relates to
hearing devices. Specifically, the disclosed technology
relates to an earpiece with an electronic package and a
receiver, where the electronic package and the receiver
are positioned off-axis within an ear canal.

BACKGROUND

[0002] Hearing device technology has progressed in
recent years. First generation hearing devices were pri-
marily Behind-The-Ear (BTE) devices. BTE devices gen-
erally include an acoustic tube connecting an externally
mounted device to a molded shell placed within the ear.
Now, with the advancement of component miniaturiza-
tion, In-The-Ear (ITE) and Completely-In-The-Canal
(CIC) hearing devices are in greater use. These devices
fit within the ear canal and are mostly hidden from an
external view. Furthermore, Receiver-in-the-canal (RIC)
hearing devices have also gained popularity in recent
years, where RIC receivers are placed in ear canal and
the receiver is attached via a wire to an external device
that powers and controls the receiver.

[0003] Withall of these hearing devices, one factor that
can determine whether a user is willing to wear the hear-
ing device is the fit. The fit of the hearing device is how
well it fits and feels in a user’s ear canal or around a
user’s ear. Whether a hearing device has a good or bad
fit can be based on the anatomy and structure of a user’s
ear. Determining a good fit for a hearing device can be
difficult because the shape and structure, or morphology,
of an ear canal varies from person to person although
some characteristics are common to all individuals, e.g.,
such as an ear canal with a first and second curve.
[0004] Because the anatomy of the ear canal varies
from person to person, hearing device manufacturers
and audiologists have employed custom manufactured
devices to fit the dimensions of each user’s ear canal.
This frequently requires taking impressions of the user’'s
ear canal. The resulting impression is then used to fab-
ricate a rigid hearing device shell.

[0005] One way of improving fit rate for a hearing de-
vice is angling a spout as described in German Patent
DE 10 2013 001 920 B3, which was filed on August 8,
2014, and titled "Earpiece for a Hearing Aid." The Ger-
man Patent describes a receiver with a spout, where the
spout is angled relative to the body of a receiver. The
disclosed hearing aid in the German Patent can improve
a fit rate for a hearing device user.

[0006] However, hearing device users can still be un-
satisfied with a fit if other parts of the hearing device pres-
sure the interior or exterior of an ear because of the size,
position, or length of a hearing device component. Ac-
cordingly, there remains a need for reliable methods and
systems for improving a fit rate for a hearing device.
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SUMMARY

[0007] Hearing device designers want to include more
sensors in a hearing device to enable sensing of health
data near the ear or within the ear canal. However, as
the number of components inside of a hearing device or
an earpiece forahearing device increases, itcan become
more difficult to fit a hearing device or earpiece in or
around an ear because of the limited space. Forexample,
if an earpiece includes a sensor and a receiver, where
the sensor and the receiver are positioned such that the
back of the receiver is physically coupled to the front of
a sensor, the combination of the components is a long
straight component. The length and straightness of this
component may not fit well in an ear canal because the
ear canal has curves.

[0008] Accordingly, the disclosed technology includes
a hearing device or earpiece and a method for making
that hearing device or earpiece such that it improves the
fit of the hearing device or earpiece. An earpiece gener-
ally refers to a component or instrument that is placed
against or inserted (partially or completely) into an outer
opening of an ear or ear canal. For example, a RIC hear-
ing aid can have an earpiece, where the earpiece in-
cludes a receiver that can be positioned in the ear canal
and other components of the RIC are positioned outside
of the ear canal. Alternatively, the earpiece can be an
ITE or other in the ear device without components that
are positioned outside the ear canal.

[0009] The earpiece can be part of a hearing device or
be the entire hearing device. An earpiece can comprise:
an electronic package; a receiver configured to output
audio signals (e.g., aloudspeaker or component to output
audio signals); wherein the electronic package and the
receiver are positioned at an angle alpha (o) relative to
each other, where the angle alpha (o) is based on a dif-
ference between an axis of the electronic package rela-
tive to an axis of the receiver. Optionally, the angle alpha
(o) is between 5-55 degrees, preferably 15-35 degrees.
[0010] Optionally, the receiver has a spout configured
to provide sound based on the audio signals, wherein
the spout is angled at an angle beta (B) relative to the
axis of the receiver, where the angle beta (B) is based
on a difference between the axis (e.g., central or main
axis) of the receiver and an axis of the spout (e.g., central
or main axis). The angle () can be 2-15 degrees, pref-
erably 8-10 degrees, and most preferably 10 degrees.
Because of the two bends based on alpha () and beta
(beta), the electronic package and the receiver can be
assembled in a single component, and wherein the single
component has an S-shape. Optionally, the S-shape can
be positioned within an ear canal such that it fits in a first
and second bend of an ear canal. Further, optionally, the
earpiece can have a housing that covers partially or com-
pletely the electronic package and the receiver, wherein
the housing for the earpiece can have shape that varies
according to the angle alpha (a.).

[0011] Optionally, the electronic package can include
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at least one of the following: a sensor, an actuator, an
electronic component, or acombination thereof. The sen-
sor can be a photoplethysmography (PPG), electroen-
cephalography (EEG) sensor, electrocardiography
(ECG) sensor, temperature sensor, an accelerometer, a
humidity sensor, chemical sensor, proximity detector or
a photo detector. The actuator can be, e.g., a receiver or
an active vent configured to actuate for ventilation of the
ear canal. The electronic package can have a single sen-
sor, a single actuator, a sensor and an actuator, or mul-
tiple sensors and/or multiple actuators. The electronic
package can also include electronic circuitry and be con-
figured to communicate with other components of the
hearing device.

[0012] Optionally, the electronic package and/or the
receiver are configured to rotate clockwise or counter-
clockwise or adapt their angles relative to each other.
For example, the electronic package and/or receiver can
include a pin, gear, bearing, or other rotatable connector
or component to enable the two components to rotate or
move relative to each other. In such implementations,
the wires and/or connections between the electronic
package and receiver can be configured to avoid break-
ing or pressure during rotation. The components can be
rotated or bent to, e.g., provide a different fit, curve, or
angle.

[0013] Optionally, the hearing device can be a RIC
hearing device, wherein the earpiece is part of the hear-
ing device that is placed in the ear canal. Optionally, the
hearing device can be a CIC hearing device, an ITE hear-
ing device, or an earphone ("hearable device"), wherein
the earpiece comprising the electronic package and the
receiver that are placed within a housing of the CIC, ITE,
or earphone.

[0014] Thedisclosed technology also includes a meth-
od for making the earpiece or hearing device, wherein
the earpiece is the entire hearing device or part of the
hearing device. The method can include receiving ear
shape information; estimating a design of a housing con-
figured to fit an ear shape; adjusting the design of the
housing based on at least partially an angle (o), where
the angle (o) is based on a difference between an axis
of an electronic package relative to an axis of a receiver
that will be placed inside the housing. Ear shape infor-
mation can include anatomy information, slope/curve in-
formation, position of tissue or bones in or around the
ear, and/or features of the ear canal and corresponding
locations. Optionally, the method can also include ad-
justing the design of the housing based on an angle beta
(B) relative to the axis of the receiver, where the angle
beta (B) is based on a difference between the axis (e.g.,
central or main axis) of the receiver and an axis of the
spout (e.g., central or main axis).

[0015] Optionally, the method can further comprise po-
sitioning, at least partially, the earpiece inside of an ear
canal. The earpiece can be encapsulated within a hous-
ing and placed inside an ear canal, where the ear canal
is associated with the ear shape information, wherein the
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ear shape information is at least partially based on an
ear impression or an ear canal scan for a user.

[0016] Optionally, the method can include using an ear
modeling program to enhance the design process and
use the ear shape information to generate a housing for
the earpiece. The method can also include taking a mold
of an ear canal and generating a model of the ear based
on a computer program or measuring optically the ear
canal. A processor can carry out the method based on
instructions stored in a non-transitory computer-readable
medium (e.g., the processor can implement software to
execute the method as a computer-implemented meth-
od). Optionally, the method can include providing instruc-
tions to a hearing device professional for how to insert
the earpiece into a person'’s ear (e.g., how far based on
anatomy of the user’s ear).

DESCRIPTION OF THE DRAWINGS

[0017] The foregoing aspects and the advantages of
the disclosed will become more readily appreciated as
the same become better understood by reference to the
following detailed description, when taken in conjunction
with the accompanying drawings.

Figure 1 is a schematic view of a user wearing two
hearing devices in accordance with some implemen-
tations of the disclosed technology.

Figures 2A and 2B are a schematic view of off-axis
an earpiece that can be a component of a hearing
device from Figure 1 in accordance with some im-
plementations of the disclosed technology.

Figures 3A, 3B, and 3C are a schematic view of a
housing of a hearing device in accordance with some
implementations of the disclosed technology.

[0018] The drawings are not to scale. Some compo-
nents or operations may be separated into different
blocks or combined into a single block for the purposes
of discussion of some of the disclosed technology. More-
over, while the disclosed technology is amenable to var-
ious modifications and alternative forms, specific imple-
mentations have been shown by way of example in the
drawings and are described in detail below. The intention,
however, is not to limit the technology to the selected
implementations described. Rather, the disclosed tech-
nology is intended to cover all modifications, equivalents,
and alternatives falling within the scope of the technology
as defined by the appended claims.

DETAILED DESCRIPTION

[0019] The following disclosure describes various em-
bodiments of systems and associated methods for the
hearing device.

[0020] Figure 1 illustrates a communication environ-
ment 100. The communication environment 100 includes
hearing devices 102 (singular "hearing device 102" or
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multiple "hearing devices 102") and wireless communi-
cation devices 103 (singular "wireless communication
device 103" and multiple "wireless communication devic-
es 103").

[0021] A hearing device user can wear the hearing de-
vices 102 and the hearing device is configured to provide
audio to a hearing device user. A hearing device user
can wear single hearing device 102 or two hearing de-
vices 102, where one hearing device 102 is on orin each
ear. Some example hearing devices include hearing aids,
headphones, earphones, earpieces, assistive listening
devices, cochlear device or component, or any combi-
nation thereof, where at least a partial thereof resides in
the ear canal. Hearing devices can also include both pre-
scription devices and non-prescription devices config-
ured to be worn on or near a human head.

[0022] In some implementations, the hearing device
102 is a hearing aid that provides amplification, attenu-
ation, or frequency modification of audio signals to com-
pensate for hearing loss or difficulty. Some example
hearing aids include a BTE, RIC, ITE, CIC, or Invisible-
in-the-Canal (IIC) hearing aids. In some implementa-
tions, one hearing device 102 can be a hearing aid and
another hearing device 102 can be a cochlear hearing
device, where the cochlear hearing device has a device
component and an implant component.

[0023] The hearing devices 102 can be configured to
binaurally communicate or bimodally communicate as
shown by the double-headed black arrow 104. The bin-
aural communication can include a hearing device 102
transmitting information to or receiving information from
another hearing device 102. Information can include vol-
ume control, signal processing information (e.g., noise
reduction, wind canceling, directionality such as beam
forming information), or compression information to mod-
ify sound fidelity or resolution.

[0024] Binaural communication can be bidirectional
(i.e.., in both directions or between hearing devices) or
unidirectional (e.g., one hearing device receiving or
streaming information from another hearing device). Bi-
modal communication is like binaural communication,
but bimodal communication includes two devices of a
different type, e.g. a cochlear device communicating with
a hearing aid. The hearing device can communicate to
exchange information related to utterances or speech
recognition. Communication can occur using a wireless
communication protocol such as Bluetooth™ or a propri-
etary protocol. Wireless communication can include us-
ing a protocol such as Bluetooth BR/EDR™, Bluetooth
Low Energy™, a proprietary communication (e.g., bin-
aural communication protocol between hearing aids
based on NFMI or bimodal communication protocol be-
tween hearing devices), ZigBee™, Wi-Fi™, or an Indus-
try of Electrical and Electronic Engineers (IEEE) wireless
communication standard.

[0025] The wireless communication devices 103 are
computing devices that are configured to wirelessly com-
municate. Wireless communication includes wirelessly
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transmitting information, wirelessly receiving informa-
tion, or both. The wireless communication devices 103
shown in Figure 1 can include mobile computing devices
(e.g., mobile phone), computers (e.g., desktop or laptop),
televisions (TVs) or components in communication with
television (e.g., TV streamer), a car audio system or cir-
cuitry within the car, tablet, an accessory electronic de-
vice, a wireless speaker, or watch. Also, as shown by
double-headed bold arrows in Figure 1, the hearing de-
vices 102 can communicate wirelessly, e.g., with a wire-
less communication device 103. In some implementa-
tions, the hearing devices 102 include a sensor or sen-
sors and these sensors measure data from the user’s
ear or ear canal. This measured information can be wire-
lessly communicated to the wireless communication de-
vice 103.

[0026] Figure 2A is a schematic view of off-axis com-
ponents of an earpiece 212, wherein the earpiece 212
can be a component of a hearing device 102 from Figure
1 or the entire hearing device 102. The earpiece 212 can
have an electronic package 201 and a receiver 202. The
earpiece 212 can be positioned within an ear canal (e.g.,
near the ear drum) based the anatomy of the ear canal
(e.g., determined from an impression or scan of the ear
canal).

[0027] The electronic package 201 can include a sen-
sor, actuator, and/or associated electronic circuitry. In
some implementations, the electronic package 201 in-
cludes only a sensor or only an actuator. In other imple-
mentations, the electronic package 201 includes a sen-
sor and an actuator. Determining whether to include a
single sensor, a single actuator, or multiple sensors
and/or multiple actuators is based on the desired function
of the hearing device. If the hearing device designer
wants only an accelerometer to detect acceleration, then
only an accelerometerisincluded; however, ifthe hearing
device designer wants an accelerometer to detect accel-
eration and an active vent, then electronic package 201
can include both an accelerometer and an actuator to
move the active vent (e.g., open and/or close).

[0028] The electronic package 201 can include a sen-
sor for detecting or measuring health data. The sensors
can include one or more of the following sensors: a pho-
toplethysmography (PPG), electroencephalography
(EEG) sensor, electrocardiography (ECG) sensor, tem-
perature sensor, accelerometer, humidity sensor, chem-
ical sensor, proximity detector or photo detector (e.g., to
measure light, light intensity, or light frequency).

[0029] In some implementations, it may be an advan-
tage to a have a sensor in the ear canal or at a particular
position within the ear canal to detect health data that is
better measured in the that location. For example, a hu-
midity sensor may be more effective at measuring hu-
midity in the ear canal when it placed closer to an ear
drum 207. As an another example, a PPG or EEG sensor
may receive a better measurement when positioned at
certain points along the ear canal, where the changes in
electric or magnetic fields are easier to detect. The po-
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sitioning can be based on whether it is easier to detect
a desired measurement (e.g., pulse, light, electrical re-
sistance). Also, the electronic package 201 can be a few
millimeters in width, length, and/or thickness (e.g., 1-10
mm) depending on the sensors and/or actuators inside
the electronic package 201.

[0030] The receiver 202 provides audio signals to a
user wearing the hearing device 102. In some implemen-
tations, the receiver 202 is a loudspeaker and provides
sound to the ear drum 207 of a user wearing the hearing
device. The receiver 202 can be a few millimeters in
width, length, and/or thickness (e.g., 1-10 mm).

[0031] Thereceiver 202 has a spout 208 configured to
provide sound based on the audio signals, and wherein
the spout 208 is angled at an angle (B) relative to the axis
of the receiver, where the angle (B) is based on a differ-
ence between the axis of the receiver and an axis of the
spout 208. The angle  can be 2-15 degrees, including
a range from 7-12 degrees, and preferably 10 degrees.
In general, the spout 208 can function as a wave guide
to guide sound waves towards the ear drum 207.
[0032] The receiver 202 can be physically coupled to
a dome 203. The dome 203 can be composed of plastic
or other flexible material that fits inside of a user’s ear
canal. The dome 203 can have holes in it to enable vent-
ing or propagation of sound waves. The dome 203 can
also reduce the buildup of ear wax on or in the receiver
202. Also, as shown in Figure 2A, the electronic package
201 can have a wire or tube that is physically and/or elec-
tronically coupled to another component of the hearing
device 102 (e.g., a processor).

[0033] As shown in Figure 2A, the electronic package
201 and the receiver 202 are positioned at an angle (a)
relative to each other. The angle (a) is based on a differ-
ence between an axis of the electronic package 201 rel-
ative to an axis of the receiver 202. An axis is generally
a real or imaginary straight line that goes through the
center of an object or divides an object into two equal
halves. The axis can be, for example, the main axis of
the electronic package 201 or the main axis of the re-
ceiver. The angle a can be 5-55 degrees, preferably be-
tween 10-35 degrees, and most preferably 15-20 de-
grees. The angle a varies partially based on where the
earpiece 212 is placed within an ear canal (e.g., how
close or far away from the ear drum) and based the anat-
omy ofthe earcanal (e.g., determined fromanimpression
or scan of the ear canal). A hearing device design can
use ear anatomy and/or a computer program to deter-
mine where the earpiece 212 can be placed within an
ear canal.

[0034] The combination of the angle o and the angle
B can cause the components of the hearing device to
have an S-shape, where the S-shape may generally fol-
low the shape of a portion of an ear canal. More specif-
ically, in some implementations, the electronic package
201 and the receiver 202 can enable the shape of a hous-
ing to generally follow the shape of an ear canal with a
firstbend 205 and a second bend 206 as shown in Figure
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2A. In some implementations, hearing aid design soft-
ware can calculate the location of the S-shape or where
the angle o occurs based on the first bend 205 and sec-
ond bend 206 of an ear canal, wherein the calculation is
based on an ear mold or impression or digital scan of an
ear canal for a user and general anatomy of the ear and/or
ear canal.

[0035] AlsoasshowninFigure 2A, the electronic pack-
age 201 can be tapered or have a varying thickness as
shown by the tapered edges 209. The tapered edges 209
can be less thick than other parts of the electronic pack-
age 201 to have a better fit in the ear canal. The tapered
edges 209 can also be placed at a position within the ear
based on improving a function of the electronic package
201. For example, the electronic package 201 can be
tapered such that a sensor is better positioned to take a
measurement from the skin of an ear canal, detect an
electrical resistance or voltage potential, or measure a
temperature or color of the skin in the ear canal. Also,
Figure 2A illustrates some components of a hearing de-
vice 102, but one with ordinary skill in the art can under-
stand the components can be encapsulated partially or
entirely in a housing or other components can be posi-
tioned near or around the electronic package 201 and
the receiver 202 (e.g., see housing in Figures 3A, 3B,
and 3C). In some implementations, the housing can also
have tapering that is similar to the tapering of the elec-
tronic package 201.

[0036] Although notshown in Figure 2A, the electronic
package 201 and the receiver 202 can be covered par-
tially or completely (e.g., encapsulated) in a housing. The
housing can be plastic, metal, or a combination thereof.
The housing can be configured to protect the electronic
package 201 and/or the receiver 202 from the conditions
inside of an ear canal. Additionally, the housing can be
sloped or curved as shown in Figure 2B. Further, as dis-
closed in Figures 3A, 3B, and 3C, the earpiece 212 can
be a component of a hearing device 102, where the hear-
ing device 102 has its own housing.

[0037] Optionally, the electronic package 201 and/or
the receiver 202 are configured to rotate clockwise or
counterclockwise or bend around a joint relative to each
other. For example, the electronic package 201 and/or
receiver 202 can include a pin, gear, bearing, or other
rotatable or movable connector or component to enable
the two components to rotate or bend relative to each
other. Optionally, the electronic package 201 and/or the
receiver 202 can be configured to bend relative to each
other based on a flexible joint or connection (e.g., a pin).
[0038] Figure 2B shows a view of the earpiece 212 as
part of a RIC hearing device (e.g., the hearing device
102). As an RIC, the hearing device 102 has a behind-
the-ear component 210 that is placed behind the ear and
the earpiece 212 with a dome 203 that is inserted inside
of an ear canal. The behind-the-ear component 210 can
include a processor, battery, microphone, and/or other
electronic circuitry configured to communicate with the
earpiece 212 via the wire 204. The earpiece 212 also
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has a housing 214. The housing 214 can be plastic, met-
al, or a combination thereof. The housing 214 can be
configured to protect the electronic package 201 and/or
the receiver 202 from the conditions inside of an ear ca-
nal. Additionally, the housing 214 can be sloped or curved
as shown in Figure 2B to approximately match shape of
the earpiece 212 (e.g., shape according to angle o and
the angle B such that the housing 214 has an S-shape).
[0039] Figures 3A, 3B, and 3C are a schematic view
of a housing of a hearing device including the earpiece
212 (not shown in the Figures). The Figure 3A shows an
ITE device with a custom shell. A custom shell generally
means the shell was designed from measurements of a
user’s ear canal. For example, a hearing device designer
can take an impression of a user’s ear and/or ear canal
and then use this impression or a digital scan of the ear
canal to generate a computer model of the user’s ear
and/or ear canal. The model can also include information
related to ear anatomy and aggregate data collected from
other impressions or models (e.g., a large data set of ear
impressions or molds). In some implementations, the ear
impression is a partial impression of the ear canal and a
software can use that partial impression to design an
entire shell or shape of an ear canal. In other implemen-
tations, the ear impression can be a full impression or an
ear canal or ear.

[0040] Asshownin Figure 3A, the hearing device is an
ITE with a housing 305, where the housing can be a plas-
tic, metal (e.g., titanium), a combination of plastic and
metal, or other material compatible with an ear or ear
canal. The housing 305 can have a curve 307 that is
associated with the angle alpha (o) and the angle beta
(B). As shown in Figure 3B, the electronic package 201
and receiver 202 can be placed inside of a housing 310.
The housing 310 has a curve 307 related to the angle
alpha (a) and/or the angle beta (). The housing 310 can
be part of an In-the-Ear hearing aid with a retention 111,
where the retention 111 can be used to access or position
the In-the-Ear hearing aid. As shown in Figure 3C, the
electronic package 201 and receiver 202 can be placed
inside of a housing 310. The housing 310 has a curve
307 related to the angle a. The housing 310 can be an
earpiece 212 as part of a RIC hearing aid were the wire
204 electrically connects with another component of the
hearing aid (e.g., on the outside of the ear).

[0041] Many embodiments of the technology (e.g., the
disclosed method) described above may take the form
of computer-executable or controller-executable instruc-
tions, including routines stored on non-transitory memory
and executed by a programmable computer or controller.
Those skilled in the relevant art will appreciate that the
technology can be practiced on computer/controller sys-
tems other than those shown and described above. The
technology can be embodied in a special-purpose com-
puter, application specific integrated circuit (ASIC), con-
troller or data processor that is specifically programmed,
configured or constructed to perform one or more of the
computer-executable instructions described above. For
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example, the disclosed method can be executed partially
orcompletely onan ASIC, wherein the ASIC is configured
to carry out the method and operations for analyzing an
impression or ear anatomy. In many embodiments, any
logic or algorithm described herein can be implemented
in software or hardware, or a combination of software
and hardware.

[0042] From the foregoing, it will be appreciated that
specific embodiments of the disclosed technology have
been described herein for purposes of illustration, but
that various modifications may be made without deviating
from the disclosure. Moreover, while various advantages
and features associated with certain embodiments have
been described above in the context of those implemen-
tations, other implementations may also exhibit such ad-
vantages and/or features, and not all implementations
need necessarily exhibit such advantages and/or fea-
tures to fall within the scope of the technology. Accord-
ingly, the disclosure can encompass other implementa-
tions not expressly shown or described herein.

Claims
1. An earpiece (212), the earpiece (212) comprising:

an electronic package (201);

a receiver (202) configured to output audio sig-
nals;

characterized in that the electronic package
(201) and the receiver (202) are positioned at
an angle (o) relative to each other, where the
angle (o) is based on a difference between an
axis of the electronic package (201) relative to
an axis of the receiver (202).

2. The earpiece (212) of claim 1, wherein the receiver
(202) has a spout (208) configured to provide sound
based on the audio signals, and wherein the spout
(208) is angled at an angle (B) relative to the axis of
the receiver, where the angle (B) is based on a dif-
ference between the axis of the receiver and an axis
of the spout.

3. Theearpiece (212) of claim 1, wherein the electronic
package (201) includes at least one of the following:
a sensor, an actuator, an electronic component, or
a combination thereof; and/or wherein the receiver
(202) includes a loudspeaker.

4. The earpiece (212) of claim 3, wherein the sensor is
a photoplethysmography (PPG) sensor, electroen-
cephalography (EEG) sensor, electrocardiography
(ECG) sensor, temperature sensor, an accelerome-
ter, a humidity sensor, chemical sensor, proximity
detector or a photo detector.

5. The earpiece (212) of claim 3, wherein the actuator
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is configured to actuate an active vent for ventilation
of an ear canal.

The earpiece (212) of claim 1, wherein the axis of
the electronic package (201) is a central or main axis
and the axis for the receiver (202) is a central or main
axis.

The earpiece (212) is a component of a hearing de-
vice (102), wherein the hearing device is a complete-
ly-in-ear-canal (CIC) hearing device, a receiver-in-
canal (RIC) hearing device, an earphone, or an in-
the-ear (ITE) hearing device.

The earpiece (212) of claim 1 or 2, wherein the angle
(o) is between 5-55 degrees, preferably 10-35 de-
grees.

The earpiece (212) of claim 2, wherein the angle ()
is 2-15 degrees, preferably 10 degrees.

The earpiece (212) of claim 1, wherein the electronic
package (201) and/or the receiver (202) are config-
ured to either rotate clockwise or counterclockwise
or bend relative to each other.

The earpiece (212) of claim 1, wherein the electronic
package (201) and the receiver (202) are assembled
in a single component, wherein the single compo-
nent has an S-shape, and wherein the single com-
ponent has a housing (214) at least partially encap-
sulating the earpiece (212).

A method for making an earpiece (212), the method
comprising:

receiving ear shape information, wherein ear
shape information at least includes ear canal in-
formation;

estimating a design of a housing (305, 310) con-
figured to fit an ear shape based at least partially
on the received ear shape information; and
adjusting the design of the housing (305, 310)
at least partially based on an angle (o), where
the angle (o) is based on a difference between
an axis of an electronic package (201) relative
to an axis of a receiver (202) that will be placed
inside the housing (305, 310).

The method of claim 12, the method further compris-
ing:

positioning, at least partially, the housing (305, 310)
inside of an ear canal, wherein the ear canal is as-
sociated with the ear shape information.

The method of claim 12, wherein the receiving ear
shape information is at least partially based on an
ear impression; a digital scan of an ear canal for a
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user; an optical scan of the ear canal; and/or infor-
mation received from an ear modeling program.

The method of claim 12 or claim 14, wherein the
adjusting the design of the housing (305, 310)is also
at least partially based on an angle (B) relative to the
axis of the receiver, where the angle () is based on
a difference between the axis of the receiver and an
axis of the spout, and wherein adjusting the design
of the housing (305, 310)
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