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SYSTEM AND METHOD FOR
DETERMINING AN IMPACT OF AN ACTIVE
SUB-STANCE ON AN INFANT

FIELD OF THE INVENTION

[0001] The present invention relates to a system for deter-
mining an impact of an active substance on an infant, a
corresponding method and computer program.

BACKGROUND OF THE INVENTION

[0002] A consumption of active substances such as psy-
chotropic drugs including caffeine, nicotine and alcohol,
may affect an infant directly via the transmission of con-
stituents in breast milk of a nursing mother.

[0003] Most active substances such as licit and illicit drugs
consumed by a breast-feeding woman pass into the milk and
can modify a production, volume and composition of the
milk, as well as hypothetically have short- and long-term
harmful effects on the infant. For instance, clinically sig-
nificant toxicity in breast-fed infants from some substances
used by mothers such as irritability, vomiting, sedation,
respiratory depression, and sleep problems have been
reported.

[0004] The article “A comprehensive review of assay
methods to determine drugs in breast milk and the safety of
breastfeeding when taking drugs” by B. Fraguls et al,
Analytical And Bioanalytical Chemistry, Springer, Berlin,
Vol. 397, No. 3, discloses analytical methods developed to
detect different drugs in the breast milk, listing the principal
characteristics and validation parameters, advantages and
disadvantges, discusses the mechanisms of drug transfer into
breast milk, describes the correlation between the concen-
tration of the drug in breast milk and potential adverse
outcomes on the infant for each drug, and indicates harm
minimization strategies and approved breastfeeding recom-
mendations.

[0005] It has therefore been an object of the present
invention to provide a system, method and corresponding
computer program which allow a determination of such
impact of an active substance on an infant.

SUMMARY OF THE INVENTION

[0006] Inafirst aspect, a system for determining an impact
of an active substance on an infant is provided. The system
comprises a parameter providing unit for providing age and
weight of the infant, an intake estimation unit for estimating
the amount of intake of the active substance by a breast-
feeding caregiver of the infant, a substance level determi-
nation unit for determining a level of the active substance in
breast milk at the time of breastfeeding and/or milk extrac-
tion of the breastfeeding caregiver based on a history of the
estimated intake of the active substance, an impact deter-
mination unit for determining an impact of the active
substance on the infant based on 1) the determined level of
the active substance in the breast milk at the time of
breastfeeding and/or milk extraction, and ii) the age and
weight of the infant, and an interface unit for interacting
with a user and/or with a further device delivering the active
substance, wherein the interface unit is configured to, based
on the determined impact of the active substance on the
infant, at least one of i) provide an appropriate moment to
breastfeed and/or initiate milk extraction, ii) provide an
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indication to limit intake of the active substance, and iii)
initiate a change in operation of the further device.

[0007] Since the impact determination unit determines an
impact of the active substance on the infant based on a level
of the active substance in breast milk, which considers a
history of estimated intake of the active substance by the
breastfeeding caregiver, e.g. the infant’s mother, the system
according to the invention allows an accurate determination
of an impact of the active substance on the infant based on,
in substance, an intake of that substance by the breastfeeding
caregiver. Since the impact determination unit further con-
siders at least age and weight of the infant, the result of
determination is further improved.

[0008] Preferentially, the term “infant” refers to a child
that is at least to some extent fed with milk from a woman’s
breast. Since metabolism of infants drastically changes
during the first months and years, considering the age allows
for a more precise determination of the impact of the active
substance of the infant. Similarly, the weight of the infant is
advantageously considered since the active substances
impact generally correlates with a concentration of the
active substance per body weight.

[0009] The parameter providing unit can be a storing unit,
on which age and weight and optionally further parameters
of the infant are stored already. The parameter providing unit
is then adapted to provide age and weight of the infant to the
further units of the system. In this embodiment, the storing
unit can be provided physically near the further units of the
system or, in another embodiment, at a remote location, such
as on a server. In further embodiments, the parameter
providing unit can comprise an infant parameters measuring
unit for measuring at least a weight of the infant and for
providing the measured weight. Preferentially, the parameter
providing unit can be configured to further provide param-
eters of the breastfeeding caregiver, such as her age and/or
weight.

[0010] The intake estimation unit can comprise an input
unit, for instance a smartphone display or a web server
interface, into which a user, such as the breastfeeding
caregiver itself, can input the amount of intake of an active
substance preferentially together with a corresponding time
of intake. In other embodiments, the intake estimation unit
can also comprise a measuring unit including an optical
camera, which is configured to estimate the amount of intake
based on an evaluation of measured data, such as based on
captured image data. In even other embodiments, the intake
estimation unit can alternatively or additionally comprise
other means for determining an intake of the active sub-
stance including a smart cup, a direct connection to a coffee
machine, an electronic cigarette directly sending data
regarding amount of nicotine consumed, without being
limited to these examples.

[0011] The substance level determination unit preferen-
tially determines the level at the time of breastfeeding based
on the intake estimated by the intake estimation unit con-
sidering a time evolution of the concentration of the active
substance in the breastfeeding caregiver. Further, preferen-
tially the substance level determination unit considers a
relation between the concentration of the active substance in
the caregiver’s body and in the breast milk provided by the
breastfeeding caregiver, which can depend on the choice of
the active substance.
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[0012] Preferentially, the interface unit comprises a smart-
phone display, a tablet or a web interface accessible by any
computer known in the art.

[0013] An appropriate moment to breastfeed and/or initi-
ate milk extraction or an indication to limit intake of the
active substance allows for limiting an impact on the infant,
to improve milk production or to anticipate to a breastfeed-
ing session. Preferentially, the interface unit can be config-
ured for receiving an age and a weight of the infant. In other
embodiments, also other data related to a user profile, such
as data associated with the breastfeeding caregiver including
her age and/or weight, can be stored on the system, a server,
within an application, and so on, and be received and/or
provided via the interface unit. Preferentially, the indication
to limit intake of the active substance can be at least one of
a quantity limitation and a time limitation.

[0014] Further devices delivering the active substance are
preferentially, without being limited, devices that provide
and/or prepare consumable products that include the active
substance, such as coffee machines preparing coffee and
electronic cigarettes providing nicotine containing smoke.
Preferentially, a change in operation of said further device
can include that the consumable product be provided with a
smaller concentration or without the active substance. For
instance, a coffee machine can be set to prepare decaffein-
ated coffee and/or an electronic cigarette can be switched
into a nicotine-free mode.

[0015] In an embodiment the active substance comprises
at least one psychotropic substance including caffeine, nico-
tine, alcohol, antidepressants, antipsychotics, antimaniac
drugs, and anxiolytics.

[0016] Psychotropic substances as used herein should
comprise all substances affecting mental activity, behaviour
or perception, as well as mood altering substances such as all
licit and illicit drugs. Preferentially, the active substance
comprises at least one of caffeine, nicotine and alcohol, since
caffeine, nicotine and alcohol are among the most popular
active substances consumed by a large portion of the popu-
lation. All of these active substances have shown to be
present in breast milk and have an effect on infants.
[0017] The concentration of an active substance in breast
milk thus depends on the dose of active substance ingested
by the breastfeeding caregiver, a duration of the consump-
tion, an amount of milk excreted daily and a general health
of the breastfeeding caregiver.

[0018] For instance, several indices of nutritional impor-
tance have been shown to be affected by coffee and/or
caffeine intake, which will now be discussed as an example
for the active substance. However, it should be noted that
similar affects of other active substances are known and can
likewise be considered by the impact determination unit.
[0019] More precisely, it has been shown that zinc con-
centration in breast milk can be significantly depressed by
coffee intake, coffee has been negatively related to infant
iron (Fe) metabolism leading to decreased hemoglobin (Hb)
and hematocrit (Het) levels. As a result, infants of coffee
consumers’ as breastfeeding caregivers have a higher risk of
anemia.

[0020] Ithas been shown that approximately 0.6% to 1.5%
of the breastfeeding caregivers coffee intake is available to
the infant through milk provided by a lactating woman.
Though a rather small percentage of the caregiver’s dose
intake is, in the example of caffeine, transferred to the infant
through breast milk, it can nevertheless accumulate because
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it cannot as easily be broken down by the infant and
eliminated from the body, as by adults. For instance, the
half-life of caffeine is about 4.9 hours in average for adults,
wherein it can be up to 130 hours for newborns. Accord-
ingly, newborn babies are particularly sensitive to caffeine.
This information, in particular the dependency of the
metabolizing rate on age, can be made available through the
impact determination unit and will be considered by the
impact determination unit in determining the impact on the
infant. Infants until 3 months of age are unable to metabolize
caffeine, which is only excreted in nature through urine. This
decreases with a baby’s age, for instance by 5 months of age
the half-life of caffeine would already have been dropped to
about 14 hours. Approximately at the age of 4 to 9 months,
infants can arrive at the half-life time for adults, which is
between 3 and 7 hours, more precisely approximately 4.9
hours on average. Of course is this data only exemplary data
and other dependencies on age and weight, considering
individual factors of the infant, for instance, are contem-
plated in other embodiments.

[0021] Likewise, other active substances such as nicotine
and alcohol have been shown to be both present in breast
milk and having affects/impact on infants. For instance, an
acute episode of smoking by lactating women altered
infants’ sleep and wake patterning and the level of nicotine
transferred into the breast milk is more than double the
amount present in the plasma. Similarly, some of the alcohol
consumed by a lactating woman is transferred to her breast
milk which may adversely affect the infants sleep and gross
motor development.

[0022] In an embodiment the impact determination unit is
configured to estimate the impact of the active substance on
the infant based on an amount of breast milk taken by the
infant. The amount of breast milk taken by the infant can
preferentially be estimated based on average values, pro-
vided by the parameter providing unit or determined by a
milk intake determination device in communication with the
system.

[0023] In an embodiment the impact determination unit is
configured to estimate the amount of intake of the active
substance by the infant based on 1) the determined level of
the active substance in the breast milk at the time of
breastfeeding and/or milk extraction and ii) an amount of
breast milk taken by the infant, and to determine the impact
of the active substance on the infant from the estimated
amount of intake and the age and weight of the infant.
[0024] In this embodiment, the impact on the infant is
determined in a an two step approach, in a first step the
amount of intake by the infant is determined and in a second
step the impact of the active substance based on the esti-
mated amount of intake is determined.

[0025] In an embodiment the impact determination unit is
configured to track a level of the active substance in the
infant based on 1) the determined level of the active sub-
stance in the breast milk at the time of breastfeeding and/or
milk extraction and ii) the amount of breast milk taken by
the infant, and iii) a time of intake of the active substance by
the infant.

[0026] A time of intake of the active substance of the
infant can differ from the time of extracting the breast milk
from the breastfeeding caregiver. In other examples, par-
ticularly in the case of breastfeeding, the time of intake
corresponds to the time of milk extraction. No metabolism
takes place after the time of milk extraction, therefore, the
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amount of active substance in the extracted breast milk will
remain constant after extraction.

[0027] In an embodiment the user is the breastfeeding
caregiver, and/or the further device delivering the active
substance is at least one of a coffee machine and an
electronic cigarette.

[0028] In an embodiment the appropriate moment to
breastfeed is determined based on the determined level of
the active substance in the breastfeeding caregiver and the
impact of the active substance on the infant. Preferentially,
at least one of the impact determination unit, the interface
unit and a dedicated unit is configured to determine the
appropriate moment to breastfeed.

[0029] Preferably, also a level of active substance in the
infant as described with respect to further embodiments can
be considered additionally or alternatively for determining
the appropriate moment to breastfeed. Alternatively, instead
of determining the appropriate moment to breastfeed, an
appropriate moment for milk extraction can be determined.

[0030] In an embodiment the interface unit comprises a
user input unit, preferably a smartphone, wherein the user
input unit is configured to receive input indicative of an
amount of intake of the active substance by the breastfeed-
ing caregiver.

[0031] The amount of intake of the active substance can be
provided to the user input unit as a quantity of the active
substance itself, e.g. in milligrams or grams. In other
examples, the amount of intake of the active substance can
be provided by means of known consumable quantities, for
instance, in terms of cups of coffee with respect to caffeine
being the active substance, an amount of cigarettes corre-
sponding to nicotine as the active substance and an amount
of standard drinks concerning alcohol as the active sub-
stance. However, also other examples indicative of an
amount of the respective active substance are of course
contemplated for the mentioned or other active substances.

[0032] In an embodiment the system further comprises a
monitoring unit for monitoring a sign of the infant, wherein
the impact determination unit is configured to determine the
impact of the active substance on the infant based on the
monitored sign.

[0033] In this embodiment, an impact on the infant can be
determined based on monitored signs and does not only rely
on previously known or average data indicative of such
impact. Accordingly, in this embodiment, the impact of the
active substance on the infant can be determined more
accurately. For instance, infants can become unhappy, jit-
tery, colicky and/or sleep poorly as an affect of intake of
active substances, which can be determined based on the
monitored sign.

[0034] In an embodiment the monitoring unit includes at
least one of a camera, a thermal camera and a microphone.
In a further embodiment the sign includes at least one of a
noise, a movement, a sleeping pattern, a crying activity and
vital signs such as heart rate, breathing rate, body tempera-
ture and blood pressure. In a further embodiment the moni-
toring unit additionally or alternatively includes at least one
contact monitoring unit for monitoring signs, preferentially
vital signs, such as an electrocardiograph for conducting
electrocardiography (ECG), a photoplethysmograph for
conducting photoplethysmography (PPG) and a ballistocar-
diograph for conducting ballistocardiography (BCG).
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[0035] These are of course only examples of suitable
monitoring units and feasible signs, additional or alternative
monitoring units and/or monitored signs are also contem-
plated.

[0036] In an embodiment the substance level determina-
tion unit is configured to determine an average level of the
active substance in the breastfeeding caregiver for a pre-
defined period of time, wherein the impact determination
unit is configured to determine the impact of the active
substance on the infant based on a correlation of the average
level of the active substance and the monitored sign.

[0037] In this embodiment, the impact of the active sub-
stance on the infant can directly be measured by a correla-
tion of an average level of the active substance to the infant’s
sign, which is monitored by the monitoring unit. Preferably,
the predefined period of time corresponds to one day,
wherein also longer or shorter periods can be considered.
This embodiment is based on the assumption that breast-
feeding and moments of intake of the active substance by the
infant are distributed arbitrarily over the day leading to an
average intake by the infant. Accordingly, no tracking on the
concentration or level of the active substance in the infant is
necessary in this embodiment, which makes it an easy and
simple to use implementation which does not require exten-
sive input. Preferentially, in case an impact on signs is
detected by the correlation, the system can employ the user
interface unit for providing an indication to limit intake of
the active substance or modify the time between intake of
the active substance and breastfeeding.

[0038] In an embodiment the system further comprises a
milk intake determination device for determining the
amount of breast milk taken by the infant, wherein the milk
intake determination device comprises at least one of i) a
bio-impedance measurement component, ii) a breast pump,
1i1) a strain gauge, iv) a breast volume measurement system,
v) a nipple shield including a flow sensor, and vi) a feeding
bottle.

[0039] Using a milk intake determination device, the
amount of breast milk taken by the infant can be determined
more accurately. In the alternative to using a milk intake
determination device, an average or estimate of breast milk
taken by the infant can be assumed, for instance based on
known data.

[0040] Bioelectrical-impedance or short bio-impedance
measurement is a commonly used method for estimating a
body composition and can advantageously be employed for
determining the amount of breast milk taken by the infant.
Additionally or alternatively, a breast pump can be
employed for determining this amount. The breast pump can
comprise an indicator which allows a manual reading of the
amount of breast milk or, additionally or alternatively, a
component which measures or determines the amount of
breast milk contained in the breast pump or a feeding bottle
attached thereto. Additionally or alternatively, other milk
intake determination not limited to the examples given
above can be considered.

[0041] In an embodiment the milk intake determination
device comprises a breast pump and/or a feeding bottle,
wherein the breast pump and/or the feeding bottle comprises
a communication unit, wherein the communication unit is
configured to communicate at least one of a time and amount
of the milk intake of the infant, in particular to at least one
of the further units of the system.
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[0042] The breast pump preferentially comprises a sensor
for determining an inflow and/or an outflow of breast milk
into or out of the breast pump. For instance, such sensor can
include scales which measure the weight of a fluid container
for containing the breast milk. Also other known sensors for
determining an inflow and/or an outflow can of course be
employed. The communication unit can in other embodi-
ments also be configured to communicate with remote
entities, such as a server, data base and so on. Preferentially,
the breast pump comprises a separable feeding bottle,
wherein the communication unit and/or the sensor can then
be provided with the separable feeding bottle.

[0043] In an embodiment the system further comprises a
sensor for determining an amount of the active substance in
extracted breast milk, wherein the impact determination unit
is configured to be calibrated based on the amount of the
active substance determined by the sensor.

[0044] In an embodiment the sensor is arranged in at least
one of a funnel, a valve and a feeding bottle of a breast
pump. The breast pump in this embodiment can be a
different breast pump or the same breast pump as employed
in the milk intake determination device of the previous
embodiments. Expressed differently, this embodiment can
readily be combined with the milk intake determination
device of the embodiment described above. The determina-
tion of the amount of active substance can be performed at
different stages within the breast pump in accordance with
the positioning of the sensor.

[0045] In this embodiment, the system therefore com-
prises a sensor which can measure the amount of the active
substance in the breast milk such that the estimated amount
or level of the active substance in the breast milk determined
by the substance level determination unit can be calibrated
based on the measured amount of the active substance in the
breast milk.

[0046] In a further aspect a method for determining an
impact of an active substance on an infant using a processing
unit is provided. The method comprises a) providing age and
weight of the infant, b) estimating the amount of intake of
the active substance by a breastfeeding caregiver of the
infant, ¢) determining a level of the active substance in
breast milk at the time of breastfeeding and/or milk extrac-
tion of the breastfeeding caregiver based on a history of the
estimated intake of the active substance, d) determining an
impact of the active substance on the infant based on i) the
determined level of the active substance in the breast milk at
the time of breastfeeding and/or milk extraction, and ii) the
age and weight of the infant.

[0047] In a further aspect a computer program for deter-
mining an impact of an active substance on an infant is
provided. The computer program comprising program code
means for causing a system as defined in claim 1 to carry out
the method as defined in claim 14, when the computer
program is run on the system.

[0048] It shall be understood that the system of claim 1,
the method of claim 14 and the computer program of claim
15 have similar and/or identical preferred embodiments, in
particular, as defined in the dependent claims.

[0049] It shall be understood that a preferred embodiment
of the present invention can also be any combination of the
dependent claims or above embodiments with the respective
independent claim.
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[0050] These and other aspects of the invention will be
apparent from and elucidated with reference to the embodi-
ments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] In the following drawings:

[0052] FIG. 1 shows schematically and exemplarily an
embodiment of a system for determining an impact of an
active substance on an infant,

[0053] FIG. 2 shows schematically and exemplarily a
flowchart of using the system according to FIG. 1,

[0054] FIG. 3 shows schematically and exemplarily a
further flowchart of using the system according to FIG. 1,
and

[0055] FIG. 4 shows a flowchart exemplarily illustrating
an embodiment of a method for determining an impact of an
active substance on an infant.

DETAILED DESCRIPTION OF EMBODIMENTS

[0056] FIG. 1 shows schematically and exemplarily a
system 1 for determining an impact of an active substance on
an infant. The system 1 comprises a parameter providing
unit 10, an intake estimation unit 20, a substance level
determination unit 30, an impact determination unit 40, an
interface unit 50, a user input unit 60, a monitoring unit 70
and a milk intake determination device 80. In the example
of FIG. 1, all units of system 1 can communicate with each
other via a symbolic hub 90.

[0057] Parameter providing unit 10 is configured to pro-
vide at least the age and a weight of the infant. Impact of the
active substance significantly depends on age and weight of
the infant, information which can be stored in parameter
providing unit 10 itself, measured by a measuring unit
comprised in parameter providing unit 10 or stored on a
database, for instance within or associated with a user
profile, and provided by parameter providing unit 10 from
the database. In this example, parameter providing unit 10 is
further configured to provide parameters related to the
breastfeeding caregiver including at least one of her age and
weight.

[0058] Intake estimation unit 20 is configured to estimate
the amount of intake of the active substance by a breast-
feeding caregiver of the infant, e.g. in most cases the infant’s
mother. The amount of intake can be estimated, for instance,
using a user’s input to interface unit 50. For instance, in case
the active substance is caffeine, the user can input each time
she consumes a cup of coffee, specifying details on the cup
of coffee, such as type and size, and provide the time of
consumption.

[0059] This information is taken by substance level deter-
mination unit 30, which is configured to determine a level of
the active substance in breast milk at the time of milk
expression. The time of milk expression can be the time of
breastfeeding and/or a time of milk extraction using, for
instance, a breast pump exemplarily depicted as comprised
in milk intake determination device 80. Preferentially, sub-
stance level determination unit 30 determines the level
further based on parameters of the breastfeeding caregiver,
such as a weight, age, etc. Even further, substance level
determination unit 30 preferentially determines the level of
active substance based on a history of the estimated intake
estimated by intake estimation unit 20.
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[0060] Impact determination unit 40 is configured to deter-
mine an impact of the active substance on the infant based
on multiple parameters. For instance, impact determination
unit 40 can determine the impact based on the determined
level of active substance determined by substance level
determination unit 30, infant parameters provided by param-
eter providing unit 10 and/or an amount of breast milk taken
by the infant as determined by milk intake determination
device 80. Further, impact determination unit 40 can deter-
mine the impact based on signs monitored by monitoring
unit 70.

[0061] Interface unit 50 is configured to interact with a
user and/or a further device delivering the active substance.
Interface unit 50 preferentially provides at least an appro-
priate moment to breastfeed and/or initiate milk extraction
or an indication to limit intake of the active substance, for
instance in case the determined level of active substance is
relatively high or ready. Additionally or alternatively, inter-
face unit 50 can initiate a change in operation of the further
device, such as switching a coffee machine to decaffeinated
coffee or setting an electronic cigarette into a nicotine-free
mode. Interface unit 50 can comprise a display for providing
information or an interface, which can be included in a web
application and be accessible by well-known user interface
devices.

[0062] In the example of FIG. 1, interface unit 50 com-
prises a user input unit 60, which is configured to receive
input from the user. User input unit 60 is in this example
drawn as a smartphone, but can of course be a different
known input unit in other examples. User input unit 60 can
receive input indicative of an amount of intake of the active
substance by the breastfeeding caregiver, such as a quantity
and type of cups of coffees consumed in case of caffeine as
active substance. In further examples, user input unit 60 is
further configured to receive parameters, such as age and
weight of the infant or parameters related to the breastfeed-
ing caregiver, such as also the age and weight.

[0063] Monitoring unit 70 is configured to monitor a sign
of the infant and comprises in this example a camera,
wherein in other examples different monitoring units, such
as thermal cameras and/or microphones, can alternatively or
additionally be used. The sign includes, without being
limited, a noise, a movement, a sleeping pattern, a heart rate,
a breathing rate and an a cry activity of the infant.

[0064] Finally, milk intake determination device 80 is
configured to determine the amount of breast milk, which is
taken by the infant. In this example, milk intake determi-
nation device 80 is illustrated as a breast pump, in other
examples also different devices suitable for determining the
amount of breast milk taken by the infant, such as compo-
nents for carrying out bio-impedance measurements, can be
used.

[0065] The connection via hub 90 is intended to express
that each unit of system 1 can in principle communicate with
any other unit of the system, while some connections are not
necessary to be implemented in practice. Hub 90 is not
necessarily a physical entity and is illustrated only sche-
matically as a central node. Although all connections
between two units are indicated as are linked via hub 90, also
direct communication connections between two units of
system 1 can be implemented additionally or alternatively. It
must further be noted that some, several or all of the
connections are wired or wireless connections, wherein one,
more or all of the units can be provided in physical vicinity

Mar. 12, 2020

to each other, i.e. physically in the same device or as units
of the same application running on the same device, or at
different physical locations, such as at least in part on one or
more servers.

[0066] More specifically, at least one of parameter pro-
viding unit 10, intake estimation unit 20, substance level
determination unit 30 and impact determination unit 40 can
be implemented as an application, which can be installed on
a mobile phone, for instance. However, in other examples,
one, more or all of the previous determination units can be
implemented on a server and be accessed, for instance, via
a web interface using a mobile phone, a portable and/or
stationary computer device and the like.

[0067] FIG. 2 shows schematically and exemplarily a flow
chart 200 of using the system 1 according to FIG. 1. A first
input 210 and a second input 220 are merged to evaluate in
a step 230 an impact of active substances on an infant.
[0068] In this example, user interface unit 50 is provided
with input, such as a drug intake, for instance, coffee, a
weight of the mother and further parameters, such as lacta-
tion activity, to estimate the amount of intake and determine
a level of the active substance in breast milk as first input
210.

[0069] The second input 220 relies on monitoring unit 70
and includes, for instarce, a sleep pattern, a heart rate and/or
a crying activity of the infant. Based on the input, motion
and behaviour of the baby are measured.

[0070] In step 230, for instance by means of impact
determination unit 40, the impact on the infant is estimated
from inputs 210 and 220. Preferentially, parameters of the
infant provided by parameter providing unit 10 are further
employed in this step.

[0071] Finally, in step 240 the user is provided with a
personalized advice, such as a counseling on intake of the
drugs. The personal advice can include a most appropriate
moment to breastfeed, to extract milk or to limit drug intake
for limiting the impact on the baby and/or to improve milk
production by anticipation to a breastfeeding session.
[0072] FIG. 3 shows a further flow chart of using a system
1 according to FIG. 1 schematically and exemplarily. Flow
chart 300 is described with caffeine as an example for the
active substance, wherein caffeine can be substituted by
other active substances in other examples. Flow chart 300
illustrates the conditional and/or input based processing as
interconnected nodes.

[0073] In node 305 parameters of the mother are provided
and together with caffeine intake by the mother in node 310
provided to a determination node 315, in which the caffeine
level in the caregiver’s plasma is determined. Parameters of
the mother include, for instance, age and weight and the
caffeine intake can, for instance, be determined through user
interface unit 50 and intake estimation unit 20.

[0074] Based on the caffeine level in plasma of node 315,
a caffeine level in the breast milk is estimated in node 320.
Based on the estimated caffeine level, and an occurring milk
expression event in node 325, a caffeine level in the
expressed milk and the milk volume is determined in node
330.

[0075] Based on the estimated caffeine level in node 330,
the baby caffeine intake is estimated in node 335.

[0076] Based on the caffeine intake of node 335 and a
feeding time in node 340, a caffeine level of the infant is
estimated in node 345. The feeding time corresponds to the
milk extraction time of node 325 in the case of breastfeed-
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ing, and corresponds to the time of feeding in the case of
extracted milk, since the level of caffeine in the extracted
milk will remain constant. In node 345, the caffeine level is
estimated taking in account also a cumulative effect. Since
the half-time of, for instance, caffeine highly depends on the
age of the infant, baby parameters provided in node 350 are
input to the caffeine level estimation in node 345. With node
360, a monitoring of signs of the infant is indicated. The
estimated caffeine level and the monitoring signs are input
to node 370, in which the signs are correlated with the
estimated caffeine level. These information are then used for
comparing the effect with an estimated effect of caffeine on
the infant. Finally, in node 380, in this example a milk
expression time and caffeine intake time/quantity advice for
the mother is estimated using information from the caffeine
level in the mother of node 320, the caffeine level in the baby
of node 345 and the impact of caffeine on the baby derived
from the correlation of node 370.

[0077] FIG. 4 shows a flow chart exemplarily illustrating
an embodiment of a method 400 for determining an input of
active substance on an infant.

[0078] 1In step 410, an age and weight of the infant is
provided.
[0079] In step 420, the amount of intake of the active

substance by a breastfeeding caregiver, such as the mother,
of the infant is estimated.

[0080] In step 430, level of the active substance in breast
milk at the time of breastfeeding and/or milk extraction is
determined based on a history of the intake of the active
substance estimated in step 420.

[0081] In step 440, an amount of breast milk taken by the
infant is estimated, for instance by means of a milk intake
determination device 80.

[0082] In step 450, an impact of the active substance on
the infant is determined based on the level determined in
step 430, the amount of breast milk taken by the infant
determined in step 440, and the age and weight of the infant
provided in step 410.

[0083] Finally, in step 460, an appropriate moment to
breastfeed and/or initiate milk extraction or an indication to
limit intake of the active substance is provided to user based
on the determined impact of the active substance, deter-
mined in step 450, for instance by means of user interface
unit 50.

[0084] A computer program may be stored/distributed on
a suitable medium, such as an optical storage medium or a
solid-state medium, supplied together with or as part of other
hardware, but may also be distributed in other forms, such
as via the Internet or other wired or wireless telecommuni-
cation systems including being downloadable or purchas-
able via an app store.

[0085] Other variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure, and the appended claims.

[0086] In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a”
or “an” does not exclude a plurality.

[0087] A single unit or device may fulfill the functions of
several items recited in the claims. The mere fact that certain
measures are recited in mutually different dependent claims
does not indicate that a combination of these measures
cannot be used to advantage.
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1. A system for determining an impact of an active
substance on an infant, comprising
a parameter providing unit for providing age and weight
of the infant,
an intake estimation unit for estimating the amount of
intake of the active substance by a breastfeeding care-
giver of the infant,
a substance level determination unit for determining a
level of the active substance in breast milk at the time
of breastfeeding and/or milk extraction of the breast-
feeding caregiver based on a history of the estimated
intake of the active substance,
an impact determination unit for determining an impact of
the active substance on the infant based on i) the
determined level of the active substance in the breast
milk at the time of breastfeeding and/or milk extrac-
tion, and ii) the age and weight of the infant, and
an interface unit for interacting with a user and/or with a
further device delivering the active substance, wherein
the interface unit is configured to, based on the deter-
mined impact of the active substance on the infant, at
least one of
1) provide an appropriate moment to breastfeed and/or
initiate milk extraction,

il) provide an indication to limit intake of the active
substance, and

111) initiate a change in operation of the further device.

2. The system according to claim 1, wherein the active
substance comprises at least one psychotropic substance
including caffeine, nicotine and alcohol.

3. The system according to claim 1, wherein the impact
determination unit is configured to estimate the amount of
intake of the active substance by the infant based on i) the
determined level of the active substance in the breast milk at
the time of breastfeeding and/or milk extraction and ii) an
amount of breast milk taken by the infant, and to determine
the impact of the active substance on the infant from the
estimated amount of intake and the age and weight of the
infant.

4. The system according to claim 3, wherein the impact
determination unit is configured to track a level of the active
substance in the infant based on

1) the determined level of the active substance in the breast
milk at the time of breastfeeding and/or milk extraction
and

ii) the amount of breast milk taken by the infant, and

1i) a time of intake of the active substance by the infant.

5. The system according to claim 1, wherein the user is the
breastfeeding caregiver and/or the further device is at least
one of a coffee machine and an electronic cigarette.

6. The system according to claim 1, wherein the interface
unit is configured to determine the appropriate moment to
breastfeed based on the determined level of the active
substance in the breastfeeding caregiver and the impact of
the active substance on the infant.

7. The system according to claim 1, wherein the interface
unit comprises a user input unit, preferably a smartphone,
and wherein the user input unit is configured to receive input
indicative of an amount of intake of the active substance by
the breastfeeding caregiver.

8. The system according to claim 1, further comprising a
monitoring unit for monitoring a sign of the infant, wherein
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the impact determination unit is configured to determine the
impact of the active substance on the infant based on the
monitored sign.

9. The system according to claim 8, wherein the moni-
toring unit includes at least one of a camera, a thermal
camera, a microphone, an electrocardiograph, a photopl-
ethysmograph and a ballistocardiograph, and/or the sign
includes at least one of a noise, a movement, a sleeping
pattern, a crying activity and a vital sign such as a heart rate,
a breathing rate, a body temperature and a blood pressure.

10. The system according to claim 8, wherein the sub-
stance level determination unit is configured to determine an
average level of the active substance in the breastfeeding
caregiver for a predefined period of time, and wherein the
impact determination unit is configured to determine the
impact of the active substance on the infant based on a
correlation of the average level of the active substance and
the monitored sign.

11. The system according to claim 1, further comprising
a milk intake determination device for determining the
amount of breast milk taken by the infant, wherein the milk
intake determination device comprises at least one of

a bio-impedance measurement component,

a breast pump,

a strain gauge,

a breast volume measurement system,

a nipple shield including a flow sensor, and

a feeding bottle.

12. The system according to claim 11, wherein the milk
intake determination device comprises a breast pump and/or
a feeding bottle, wherein the breast pump and/or the feeding
bottle comprises a communication unit, and wherein the
communication unit is configured to communicate at least
one of a time and amount of the milk intake of the infant, in
particular to at least one of the further units of the system.

13. The system according to claim 1, further comprising
a sensor for determining an amount of the active substance
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in extracted breast milk, wherein the impact determination
unit is configured to be calibrated based on the amount of the
active substance determined by the sensor, and wherein the
sensor is preferably arranged in at least one of a funnel, a
valve and a feeding bottle of a breast pump.
14. A method for determining an impact of an active
substance on an infant using a processing unit, comprising
providing, using a parameter providing unit, age and
weight of the infant,
estimating, using an intake estimation unit, the amount of
intake of the active substance by a breastfeeding care-
giver of the infant,
determining, using a substance level determination unit, a
level of the active substance in breast milk at the time
of breastfeeding and/or milk extraction of the breast-
feeding caregiver based on a history of the estimated
intake of the active substance,
determining, using an impact determination unit an
impact of the active substance on the infant based on 1)
the determined level of the active substance in the
breast milk at the time of breastfeeding and/or milk
extraction, and ii) the age and weight of the infant,
interacting, using an interface unit, with a user and/or with
a further device based on the determined impact of the
active substance on the infant, wherein the interaction
is at least one of
1) providing an appropriate moment to breastfeed and/or
initiate milk extraction,
ii) providing an indication to limit intake of the active
substance, and
iil) initiating a change in operation of the further device.
15. A computer program for determining an impact of an
active substance on an infant, the computer program com-
prising program code means for causing a system as defined
in claim 1 to carry out the method as defined in claim 14,
when the computer program is run on the system.

I S T T
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