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Description

Related Applications

[0001] This application claims benefit under 35 USC 119(e) of US provisional patent application no. 61/296,540, filed
January 20, 2010, the entire disclosure of which is herein incorporated by reference in its entirety.

FIELD

[0002] Methods, systems and devices for sustained medical infusion of therapeutic fluids to patients are described
herein. Some embodiments relate to portable insulin infusion devices configured to monitor glucose levels of a patient
as well as to methods for insulin infusion which include consideration of a patient’s insulin sensitivity (IS). Some embod-
iments relate to methods for calculating insulin sensitivity taking into account blood glucose (BG) levels. Some embod-
iments relate to insulin pumps capable of adjusting insulin delivery (e.g., basal and bolus dosages) based on IS values
which correspond to BG levels.

BACKGROUND

[0003] Diabetes mellitus is a disease of major global importance, increasing in frequency at almost epidemic rates,
such that the worldwide prevalence in 2006 is 170 million people and predicted to at least double over the next 10-15
years. Diabetes is characterized by a chronically raised blood glucose concentration (hyperglycemia), due to a relative
or absolute lack of the pancreatic hormone, insulin. Within the healthy pancreas, beta cells, located in the islets of
Langerhans, continuously produce and secrete insulin in correspondence to blood glucose levels, maintaining near-
constant glucose levels in the body.
[0004] Much of the burden of the disease to the user/patient, caregivers (e.g., physicians, Certified Diabetes Educators)
and to health care resources is due to long-term tissue complications, which affect both small blood vessels (microan-
giopathy, causing eye, kidney and nerve damage) and large blood vessels (causing accelerated atherosclerosis, with
increased rates of coronary heart disease, peripheral vascular disease and stroke). The Diabetes Control and Compli-
cations Trial (DCCT) demonstrated that development and progression of the chronic complications of diabetes are
greatly related to the degree of altered glycemia as quantified by determinations of glycohemoglobin (HbA1c) [DCCT
Trial, N Engl J Med 1993; 329: 977-986, UKPDS Trial, Lancet 1998; 352: 837-853. BMJ 1998; 317, (7160): 703-13 and
the EDIC Trial, N Engl J Med 2005; 353, (25): 2643-53]. Thus, maintaining normoglycemia by frequent glucose meas-
urements and adjustment of insulin delivery accordingly can be of utmost importance.
[0005] Insulin pumps deliver rapid-acting insulin (e.g., Lispro, Aspart, etc.) 24 hours a day through a catheter placed
under the skin. The total daily insulin dose (TDD) can be divided into basal and bolus doses. Insulin bolus doses are
delivered before or after meals to counteract consumable intake such as carbohydrates loads or during periods of high
blood glucose levels. The dose of the delivered bolus depends on the following parameters:

• amount of carbohydrates (Carbs) to be consumed;

• carbohydrate-to-insulin ratio (CIR) - amount of carbohydrates balanced by one unit of insulin measured in grams
per one unit of insulin;

• insulin sensitivity (IS) - amount of blood glucose lowered by one unit of insulin measured in mg/dL (milligrams/deciliter)
per one unit of insulin;

• current blood glucose levels (CBG), measured in mg/dL. The term "current" as in CBG relates to the BG level
measured about the time of the bolus delivery (e.g., within 10 minutes prior to the bolus delivery);

• target blood glucose levels (TBG) desired blood glucose level measured in mg/dL; and

• residual insulin (RI) amount of stored active insulin remaining in the body of the patient after a recent bolus delivery
(also known as bolus on board or BOB).

[0006] Conventional insulin pumps provide bolus dose recommendations that are based on the above mentioned
parameters according to the following formula (hereinafter the "formula"): 
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[0007] For a non-meal related correction bolus, when the blood glucose level (BG) is out of target, the formula is
simplified because carbs and optionally residual insulin can be irrelevant and thus not taken into consideration. Then,
the formula can be degenerated as follows: 

[0008] The above mentioned variables may be also considered in the bolus recommendation feature described in co-
owned U.S. publication no. US2008/0234663 and international patent application no. PCT/IL2009/000454 (published
as WO2009/133558), the disclosures of which are incorporated herein by reference in their entireties. This bolus rec-
ommendation feature comprises sets of grids of ranges of carbohydrate and blood glucose level. Each grid corresponds
to a different combination of IS, CIR, and TBG. Additional grids correspond to selected bolus doses and residual insulin
values. The final recommended dose is related to a value that is substantially equivalent to the selected bolus dose
minus the RI.
[0009] Basal insulin is delivered continuously over 24 hours, and maintains blood glucose levels in a specific range
(e.g., between meals and overnight). Diurnal basal rates can be preprogrammed or manually changed according to
various daily activities (e.g., walking, sleeping, and sport activity), illness and the like. The basal insulin rate/dose may
also depend on the user’s IS value.
[0010] It is apparent to one skilled in the art that accurate IS values are critical for maintaining euglycemia for diabetic
patients. IS can be essential in determination of the administered basal dose and the administered bolus dose, especially
that of the correction bolus dose.
[0011] Typically, the majority of type 1 diabetes patients use a single IS value, assuming that IS has a constant value
(i.e., does not change over time) which is independent and does not change upon other occurrences and/or factors.
[0012] Alternatively, different IS values are used in different time slots of the day. For example, pump users may set
a greater IS value in the evening hours after daily exercise since the sensitivity to insulin increases when physically
[0013] US 2009/281519 A1, US 2005/192494 A1, US 2008/319381 A1 and US 2009/253973 A1 disclose various
methods of determining a patients insulin sensitivity.

SUMMARY

[0014] The invention is defined by the claims. Systems and devices for adjusting and delivering insulin and methods
for determination of the delivered bolus and/or basal dosages are provided in the present disclosure (hereinafter "dose
advisor", or "dose advisor application"). According to the invention the insulin dosage is based on an IS value that
depends on the user’s BG level (or any other body glucose level which corresponds to the BG, such as glucose level
measured in the interstitial fluid (ISF)). The BG level may be provided by at least one of: a continuous glucose monitor
(CGM), consecutive or periodic blood glucose measurements (e.g., via a glucometer), or any other means for measuring
body glucose levels.
[0015] In some embodiments, a BG level or a range of BG levels can be correlated or assigned to a corresponding
IS value.
For example, the following BG ranges may be assigned the following IS values:

BG < 50 → IS = 170 mg/dL/U
50 ≤ BG < 70 → IS = 130 mg/dL/U
70 ≤ BG ≤ 150 → IS = 100 mg/dL/U
150 < BG ≤ 200 → IS = 80 mg/dL/U
200 < BG ≤ 250 → IS = 60 mg/dL/U
250 < BG ≤ 300 → IS = 50 mg/dL/U
300 < BG → IS = 40 mg/dL/U

[0016] In some embodiments, the correlation (e.g., mathematical relation, empirical relation) follows a general behavior
in which the greater the BG level, the lower the IS value.
[0017] In some embodiments, the insulin dosage is based on an IS value that depends on the trend (e.g., fall, rise)
and rate of change of BG level (hereinafter "BG trend"). The BG trend may be provided by a continuous glucose monitor
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(CGM), consecutive blood glucose measurements, or any other means for acquiring body glucose levels.
[0018] In some embodiments, a combination of BG level or range of BG levels and BG trend can be assigned, correlated
or otherwise matched to an IS value or IS range. For example, a high BG level which is relatively constant over time
(i.e., constant trend) can be assigned to a relatively low IS value while a high BG level which is rapidly decreasing (i.e.,
rapid falling trend) can be assigned to a greater IS value. Similarly, a low BG level that is relatively constant can be
assigned to a high IS value but if the BG level is also increasing rapidly, a lower IS value would be assigned.
[0019] In some embodiments, one or more IS values can be assigned or otherwise matched to one or more time slots
of the day, to correspond to varying BG levels or recognized BG level patterns over the day.
[0020] In some embodiments, BG level and trends may imply not only an IS value, but also an IS trend, e.g., in
correspondence to BG behavior and/or prediction, the IS may vary. This may affect on the administered dosage (bolus
and/or basal).
[0021] For example, according to some embodiments, a BG level of 280mg/dL would be assigned an IS value of
50mg/dL/U according to the above example. However, if the BG is decreasing rapidly at a rate of 2mg/dL/min, then in
30 minutes, the BG is expected to be 220mg/dL and an IS of 60mg/dL/U is appropriate for calculation of a bolus dose
(for example). On the other hand, a BG level of 60mg/dL would be assigned an IS value of 130mg/dL/U according to
the above example. However, if the BG is increasing rapidly at a rate of 2mg/dL/min, then in 30 minutes, the BG is
expected to be 120mg/dL and an IS of 100mg/dL/U is appropriate for calculation of a bolus dose (for example). Accord-
ingly, for these embodiments, recommendation of a bolus dose may be based on the formula according to BG dependent
IS value.
[0022] For example, in the above example, a BG level of 120mg/dL is assigned an IS value of 100mg/dL/U. If the
user’s target BG (TBG) is 100mg/dL, CIR is 20 g/U, the amount of carbohydrates (Carbs) consumed is 40g, and there
is no residual insulin (RI), then the recommended bolus may be calculated as follows: 

[0023] Alternatively, each IS value can be assigned to a certain multiplier value (MV) and the bolus dose can be
calculated based on a normoglycemic IS (NIS) and then multiplied by the relevant (or corresponding) MV.
[0024] If, for example, the aforementioned formula is used, the bolus recommendation may be calculated as follows:

[0025] For example, the following MVs may be assigned to the following IS values (presented as a fraction of NIS):

0.5NIS < IS < 0.7NIS → MV = 1.7
0.7NIS < IS < 0.9NIS → MV = 1.5
0.9NIS < IS < 1.1NIS → MV = 1
1.1NIS < IS < 1.3 NIS → MV = 0.8
1.3NIS < IS < 1.6NIS → MV = 0.6
1.6 NIS < IS < 2NIS → MV = 0.5

[0026] Thus, if (for example) the user’s NIS is 100mg/dL/U, the target BG is 100mg/dL, the current BG is 220 mg/dL,
CIR is 20 g/U, the amount of carbohydrates consumed is 40g, and there is no residual insulin (RI), then the recommended
bolus can be calculated as follows: 

[0027] However, if the IS value assigned to CBG of 220mg/dL is 60mg/dL/U which is 0.6NIS, the MV is therefore 1.7
and the recommended bolus is 3.74 (i.e., 2.2X1.7).
[0028] In an example not forming part of the invention the bolus recommendation may be calculated using an alternative
MV, as the following: 
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[0029] If, for example, the MVs assigned to the different BG levels is as follows:

BG < 50 → MV = 0.6
50 ≤ BG < 70 → MV = 0.8
70 ≤ BG ≤ 150 → MV = 1
150 < BG ≤ 200 → MV= 1.2
200 < BG ≤ 250 → MV = 1.4
250 < BG ≤ 300 → MV = 1.5
300 < BG → IS = MV = 1.6

Then, the recommended bolus for the above example would be: 

where MV is the multiplier value
[0030] Generally, according to some embodiments, when the BG dependent IS is less than the NIS, the MV would
be greater than 1. If the BG dependent IS is greater than NIS, the MV would be smaller than 1.
[0031] Alternatively, in some embodiments, each IS value or BG range is assigned to an absolute value of insulin
dose ("AI") which is then added or subtracted from a bolus dose based on a normoglycemic IS. Generally:

- when the IS is less than the normoglycemic IS, the AI is added to the intended bolus dose (as more insulin required),
and

- when the IS is greater than the normoglycemic IS, the AI is subtracted from the intended bolus dose (less insulin
required).

[0032] Accordingly, the bolus recommendation may be calculated as the following: 

For example, if the AIs are assigned to the different BG levels as follows:

BG < 50 → AI =-1U
50 ≤ BG < 70 → AI = -0.8U
70 ≤ BG ≤ 150 → AI = 0U
150 < BG ≤ 200 → AI = 0.4U
200 < BG ≤ 250 → AI = 0.6U
250 < BG ≤ 300 → AI = 0.8U
300 < BG → IS = AI = 1 U

Accordingly, the recommended bolus for Carbs = 40g, CIR=20g/U, CBG=220mg/dL, TBG = 100mg/dL, RI=0, and NIS
= 100mg/dL/U , is: 

[0033] According to some embodiments, the basal rate is also multiplied by the relevant MV, so it is increased or
decreased by a certain percentage if a high or low BG level is measured, respectively.

Numerical example:

[0034]

• Basal rate programmed at 1U/h
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• Normoglycemic IS = 80 mg/dL/U

• Measured BG level = 40mg/dL

• IS when BG level is in the range of 30 to 50 mg/dL = 120 mg/dL/U

• MV assigned to IS of 120 mg/dL/U = 0.7

[0035] Thus, the basal rate is decreased to 0.7 U/h (i.e., 1U/h*0.7).
[0036] In some embodiments, basal rate may be adjusted dependent on the BG level characteristics. For example,
discrete measurements of BG levels (e.g., via a glucometer) may render periodic adjustment of the IS value. Alternatively,
continuous measurements of BG levels (e.g., via a CGM) may render continuous or periodic (with high frequency)
adjustment of the IS value(s).
[0037] In some embodiments, the IS value(s) may be related to other patient variables such as health related parameters
(e.g., body temperature, heart rate), activity level (e.g., sport activity, sleeping, walking), illness, and the like.
[0038] In some embodiments, the user and/or caregiver can assign (or otherwise match) different IS values to different
BG levels and/or BG trends when initially setting the insulin pump. In further embodiments, the user and/or caregiver
can assign different MVs and/or absolute insulin doses (AIs) to IS values when initially setting the insulin pump.
[0039] In some embodiments, the fluid delivery device includes a remotely controlled dispensing unit that can be
comprised of a reusable part and a disposable part. The disposable part contains a reservoir, outlet port and other
relatively inexpensive components. The reusable part contains electronics (e.g., PCB, processor), at least a portion of
driving mechanism (pump), and other relatively expensive components (e.g., sensors). In some embodiments, operation
of the fluid delivery device is carried out manually by operating buttons/switches located on the dispensing unit. In some
embodiments, the fluid delivery device further comprises a cradle that adheres to the skin and allows disconnection and
reconnection of the dispensing unit from and to the patient’s skin, upon patient discretion. The cradle can be coupled to
subcutaneously insertable cannula enabling insulin delivery into the subcutaneous compartment of the patient.
[0040] In some embodiments, the device can be coupled to a CGM and comprise a memory that stores BG data (e.g.,
measured BG levels), and a processor for controlling the continuous BG measurements and providing the BG trends.
[0041] In some embodiments, a drug delivery device is provided and includes a pump for dispensing the drug into a
body of a user, input means for receiving at least one of blood glucose (BG) data and one or more insulin sensitivity (IS)
values, a processor having a dose advisor application operating thereon configured to determine the one or more IS
values based on the BG data, a memory for storing the BG data and the one or more IS values, and a display for
presenting output associated with the one or more IS values.
[0042] In some embodiments, a method for recommending an insulin dose adapted for use with an insulin delivery
device is provided and includes receiving blood glucose (BG) data, determining one or more insulin sensitivity (IS) values
associated with the BG data, and determining an insulin dose based on the determined one or more IS values.
[0043] Still, other embodiments may further include any one or more of the following additional features (steps, data,
and/or structure):

- the BG data comprising BG level and optionally BG trend;

- receiving BG data includes at least one of receiving an input from a user, and receiving a signal from a glucose monitor;

- determining the one or more IS values includes at least one of selecting the one or more IS values from a table,
calculating the one or more IS values, modeling or correlating the one or more IS values with respect to empirical
data, and matching the one or more IS values to BG data - - determining establishes a relationship between the
one or more IS values and the BG data;

- visually presenting the one or more IS values as a function of BG data;

- visually presenting includes presenting a graph or a table showing matching between the one or more IS values
and the BG data;

- visually presenting the one or more IS values in a form of a range;

- retrieving from a memory the one or more IS values associated with BG data;

- the insulin dose including at least one of a bolus component and a basal component;
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- delivering the insulin dose a body of a user; and

- providing an insulin pump having a processor having a dose advisor application operating thereon, the dose advisor
being configured to determine the one or more IS values and the insulin dose, and initiating delivery of the insulin.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

FIG. 1 is a graphical representation of IS values as a function of BG levels.

FIGs. 2a-c illustrate a fluid delivery device including an insulin dispensing unit and a remote control unit according
to some embodiments. The dose advisor application may be resident on a processor, or stored in a memory for
operation on a processor; the processor may be located in the remote control unit and/or in the dispensing unit.

FIGs. 3a-b illustrate a fluid delivery system that includes remotely controlled continuous dispensing apparatus and
sensing apparatus according to some embodiments. The sensing apparatus can be either separated from the
dispensing apparatus (see FIG. 3a) or integrated therewith (see FIG. 3b).

FIG. 4 is a block diagram of a method for determining an insulin dose based on an IS value according to some
embodiments, with the IS value being determined based on the BG level.

FIG. 5 is a block diagram of a method for creating a correlation between a user’s BG data and IS values according
to some embodiments.

FIGs. 6a-c illustrate exemplary user interface for the dose advisor according to some embodiments.

FIG. 7 shows a numerical example for determining an insulin bolus dose according to some embodiments.

FIG. 8 shows a numerical example for determining an insulin basal dose according to some embodiments.

DETAILED DESCRIPTION

[0045] FIG. 1 is a graphical representation of IS values as a function of BG levels. IS values rise and fall when BG is
relatively low (e.g., BG < 70mg/dL) or relatively high (e.g., BG > 150 mg/dL) respectively. In the relatively normoglycemic
range (e.g., 70 mg/dL < BG < 150 mg/dL), IS values are substantially constant. The low insulin sensitivity in the hyper-
glycemic range may be, in some instances, due to a phenomenon known as glucose toxicity.
[0046] FIGs. 2a-c illustrate an exemplary device/system 1000, according to some embodiments, for dispensing insulin
to the body of a patient/user. The device comprises a dispensing unit 1010 that includes a pump (e.g., syringe-piston,
peristaltic), and may also include at least one or more of the following: a remote control unit 1008, and a blood glucose
(BG) monitor 90. The dispensing unit 1010 may be coupled to a cannula 6 that penetrates the user’s skin 5 to deliver
insulin to the subcutaneous tissue. In some embodiments, the dispensing unit 1010 can be comprised of a single part
having a single housing 1003 (as shown in FIGs. 2a-b) or two parts having two housings 1001, 1002 (as shown in FIG.
2c). In some embodiments, a first part 1 can be reusable (also referred-to as "reusable part") and a second part 2 can
be disposable (also referred-to as "disposable part").
[0047] Flow programming and data acquisition can be done by the remote control unit 1008 or by one or more operating
buttons/switches 1004 located on the dispensing unit’s housing. The device 1000 may include at least one processor,
at least one memory, at least one input means (e.g., keypad, buttons, switches, touch-screen, voice commander, etc.),
at least one screen, and at least one notification means such as audible (e.g., buzzer) and/or vibration (e.g., vibrator)
to notify the user. Each of these features can reside in at least one of: the remote control unit 1008, the dispensing unit
1010. In some embodiments, the remote control unit may be implemented in a Personal Data Assistance (PDA), a
cellular phone, a watch, a media player (e.g., iPod), a smart-phone, a laptop and/or the like. The device can further
include at least one of a blood glucose monitor (BGM) and a continuous glucose monitor (CGM). The BGM and/or CGM
can be contained within the remote control unit and/or the dispensing unit or be a separate unit being capable to
communicate (either one- or two- way communication) with the dispensing unit and/or the remote control unit.
[0048] Such a device/system is disclosed in co-owned U.S. publication no. US2007/106218 and in co-owned interna-
tional application no. PCT/IL09/000388 (published as WO2009/125398), the disclosures of which are herein disclosed
by reference in their entireties.
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[0049] In some embodiments, the dose advisor can be resident (e.g., operating) on a processor 10 which can be
located in the dispensing unit 1010 (see FIG 2a), in the remote control unit 1008 (see FIGs. 2b-c) or be shared between
the two units (1010 and 1008). In such embodiments, the dose advisor is capable of recommending a bolus and/or basal
dose in accordance with a BG-dependent IS.
[0050] FIGs. 3a-b illustrate a device/system that comprises a two-part insulin dispensing unit 1010, a remote control
unit 1008 and a continuous glucose monitor (CGM) unit 1007. The two-part dispensing unit may comprise a reusable
part 1 and a disposable part 2. A dispensing mechanism 1005 may be shared between the reusable and disposable parts.
[0051] In some embodiments, the dose advisor can be included within the remote control unit 1008, as illustrated in
FIGs. 3a-b, or within the dispensing unit 1010, for example.
[0052] FIG. 3a illustrates a system, according to some embodiments, that comprises a separate dispensing unit 1010
and a separate CGM unit 1007. The CGM unit 1007 may include at least one of a probe 66, and a sensing mechanism
1006 (also referred-to as "sensor"), where the mechanism may comprise a processor, a transmitter or transceiver, and
a memory. Continuous glucose readings may then be transmitted to the remote control unit 1008 and therefrom to the
dispensing unit 1010 (indicated by the dashed arrows). In some embodiments, communication can be established directly
between the CGM unit 1007 and the dispensing unit 1010 (indicated by the dashed arrows).
[0053] FIG. 3b illustrates a system that comprises a two-part integrated unit 1010 that includes both the dispensing
mechanism 1005 and the sensing mechanism 1006. In some embodiments, the cannula 6 can include the probe 66, as
described, for example, in co-owned US Applications Serial Nos. 11/706,606 (published as US2007/0191702) and
11/963,481 (published as US2008/0214916), and International Patent Application No. PCT/IL08/001521 (published as
WO2009/066288), the contents of all of which are hereby incorporated by reference in their entireties. In some embod-
iments, the cannula 6 and probe 66 may reside apart so that insulin is delivered in one site and glucose is sensed in
another site.
[0054] In some embodiments, insulin can be automatically dispensed by the dispensing mechanism 1005 according
to continuous BG level readings generated by the sensing mechanism 1006 (e.g., a closed loop mode). In other em-
bodiments, basal delivery can be automatically modified according to continuous BG level readings and boluses can be
manually administered by the user (e.g., open loop mode or semi-open loop mode) using the dose advisor recommen-
dations (for example).
[0055] FIG. 4 is a block diagram of a method 400, according to some embodiments, for determining an insulin regime,
e.g., bolus and/or basal dosages. In some embodiments, the method 400 comprises receiving 402 BG data. The BG
data can include body glucose concentration levels, such as blood glucose levels or glucose measured in ISF. The BG
levels may include discrete values (e.g., 180 mg/dL), numerical ranges (e.g., 175 mg/dL - 185 mg/dL) or other forms of
presentations such as "HIGH" level, representing for example a predefined range which can be configured by the user.
The BG data can further include the trend of change of BG levels (e.g., rising or falling concentration, the rate of change),
and the time (and in some embodiments, the time and date) of the measurement. In some embodiments, the BG data
can be acquired by one or more of a glucometer, a CGM, an integrated blood glucose meter (IBGM) or by any other
means for measuring body glucose levels. In some embodiments, receiving the BG data can include one of: measuring
BG levels, receiving BG data from a remote location such as via wireless communication (e.g., from a remote glucometer)
or receiving a corresponding signal from a processor of a CGM, and retrieving the BG data from a memory, for example.
[0056] The method 400 further comprises determining 404 an IS value in correspondence with the BG data. In some
embodiments, determining the IS value can include one of: selecting the IS value from a table/schedule in which IS
values corresponds to BG levels, calculating, modeling and/or correlating the IS values via mathematical formula 01
analytical and/or empirical correlation which matches an IS value to BG level.
[0057] In some embodiments, the relation between IS values and BG values may be represented as illustrated in FIG.
1. In some embodiments, the relation between BG levels and IS values can be one of: predefined (e.g., by the user,
caregiver or pump manufacturer), adapted (or "tailored") for each user (either manually or automatically), or customized
at user’s discretion.
[0058] Then, an insulin dosage or regime (e.g., bolus and/or basal dosages) can be determined 406 in accordance
with the determined IS value. In some embodiments, determining 406 the insulin dose can include bolus dose calculations
according to the formula, basal dose calculations, or implementing processing techniques such as neural networks,
fuzzy logic, logistic regression, random forest, etc. An example for calculating a basal dose using the IS value and
multiplier values (MVs) is disclosed in co-owned International Patent Application No. PCT/IL2010/000757, claiming
priority to U.S. Provisional Application No. 61/243,860, the disclosures of which are hereby incorporated by reference
in their entireties. In some embodiments, additional factors may be taken into consideration in determining the IS value,
including, without limitation, activity level, presence of an illness, body temperature, level of emotional stress, heart rate,
ventilation rate, insulin absorption rate, administration site, etc.
[0059] In some embodiments, the method 400 can further include administering the bolus dose accordingly. In some
embodiments, the method 400 can further include receiving inputs (e.g., confirmations, rejections, physical activity, and
amount of carbohydrates) from a user and/or notifying the user, for example displaying data on a screen. In some
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embodiments, the method 400 further includes storing IS values in a memory. The IS value can be discrete and constant
to be used during a period of time (e.g., daily, weekly, yearly). In other embodiments, an IS value may be set to numerous
diurnal periods of time (e.g., IS1 for 08:00 - 12:00, IS2 for 12:00-17:00, IS3 for 17:00 - 22:00, etc.). In some embodiments,
IS values may change continuously or periodically over time. Then, if BG levels are continuously or periodically monitored
via a CGM, the IS value can be continuously or periodically adjusted accordingly.
[0060] In some embodiments, the method 400 can be implemented in an insulin pump and be operated by a dose
advisor. The dose advisor may be an application program which may operate on or in conjunction with a processor 10
to carry out the control and calculations, and/or in conjunction with a memory to store the data (e.g., BG levels and IS
levels) and/or in conjunction with a transceiver to receive and/or transmit data from and to a glucose sensor, insulin
pump, and/or the like. In further embodiments, the dose advisor is further capable of processing and analyzing the data
to control and improve insulin delivery. For example, it may be capable of executing analytical and/or statistical analyses
over the data to derive a curve fit approximation for the relationship between the IS and BG values. The dose advisor
may further receive data and/or instructions via input means (e.g., buttons, switches, keypad, touch-screen, voice com-
mander) and/or notify the user via output means such as visual (e.g., screen), audible (e.g., buzzer), tactile (e.g., vibrator)
notifications. Accordingly, delivering the insulin dosages can be performed by the insulin pump.
[0061] FIG. 5 is a block diagram of a method 500 according to some embodiments of the present disclosure, for
creating a correlation, relation or otherwise match between a user’s BG data and IS values. For example, after collecting
the data, i.e., receiving 502 the BG data and receiving 504 the IS values, the collected data can be stored 506 in a
memory. The memory can be located in an insulin pump (e.g., in the dispensing unit and/or remote control) and/or in
an external device such as PC, laptop, media player, smart-phone, or web-based database. The collection of data may
be performed along a period of time (e.g., a week, a month, 6 months). Then, when needed (e.g., at the discretion of
the user or caregiver), the data can be retrieved 508 from the memory. Analyzing 510 the data enables generation 512
of a correlation (e.g., relation, match) between BG data and IS values. This correlation can be stored in a memory and
be presented to the user. Analyzing 510 the data may comprise mathematical and statistical operations such as one or
more of curve fitting, smoothing, interpolating, classifying, clustering, and/or the like. It can be done, for example, by
employing analytical tools and/or machine-learning algorithms (e.g., regressions, neural networks, fuzzy logic, etc.). In
some embodiments, setting the IS value in an insulin pump can be based on this correlation, given BG data (e.g., BG
level of a user). In further embodiments, the data and/or its analyses can be presented to the user over a screen, for
example.
[0062] FIGs. 6a-c illustrate an exemplary user interface associated with the dose advisor according to some embod-
iments. For example, FIG. 6a illustrates a window 602 displaying an example of the correlation between BG levels and
IS values in a form of a table. As shown in FIG. 6a, the user may customize the table by using the "Add" option 603. In
other embodiments, customization of this data may be restricted.
[0063] FIG. 6b illustrates a window 604 employed by the dose advisor for determining a bolus dose. This window 604
may be used to display relevant parameters such as CIR and TBG. In some embodiments, the window 604 may be also
used to receive parameters, for example, the user can input the amount of carbohydrates (Carbs) he/she is about to
consume or the level of BG (also referred-to as "CBG"). The determination of bolus dose is carried out based on an IS
value which corresponds with the correlation presented in FIG. 6a, for example.
[0064] FIG. 6c illustrates an example of a window 606 which displays the IS value used for the bolus dose determination
(i.e., "Applied IS") and the determined bolus dose ("Recommended Bolus"). In some embodiments, the user may accept
this recommendation and instruct the pump to administer it, for example by using the "Go" option 607. In other embod-
iments, the user may reject the recommendation and input different value for the bolus dose.
[0065] FIG. 7 is a numerical implementation 700 of the method depicted in FIG. 4 for determining a bolus dosage,
according to some embodiments. For example, after a BG value (e.g., 260 mg/dL) is received 702, measured via a
glucometer (for example) and inputted by the user, the dose advisor determines 706 an IS value (e.g., 50 mg/dL/U) in
accordance with the table 704 stored in the memory. Then, the dose advisor can take into account 708 other parameters
(some of which may be inputted by the user, received from a remote source, etc., which may be being stored in the
memory) and determine 710 the recommended bolus, for example, via employing the formula Recommended Bolus =
(Carbs/CIR) + (CBG-TBG) / IS - RI, i.e., in this example Recommended Bolus = (20/10) + (260-100)/50-0 = 3.2U.
[0066] FIG. 8 is a numerical implementation 800 of the method depicted in FIG. 4 for determining a basal dosage (i.e.,
basal rate), according to some embodiments. After a BG value (e.g., 60 mg/dL) is received 802, the dose advisor
determines 806 an IS value (e.g., 130 mg/dL/U) and MV value (e.g., 0.7), in accordance with the table 804 stored in the
memory. Then, the dose advisor can take into account 808 other parameters (e.g., the current basal rate of 1U/hr) and
determine 810 the Recommended Basal, e.g., via using the formula Recommended Bolus = Basal* MV = 1*0.7 = 0.7U/hr.
[0067] Referring to FIGs. 7 and 8, after having the dose advisor output (e.g., Recommended Bolus, Recommended
Basal), the user may decide whether to instruct the pump to use it or to adjust it and use a different value.
[0068] In some embodiments, when the BG is measured using a glucometer, which may require periodic evaluation
of the basal rate, adjusting the basal rate according to the BG dependent IS may include periodic basal rate evaluation
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(e.g., every 0.5 to 4 hours). In some embodiments, when the BG level falls within the normoglycemic range during a
predetermined period of time (e.g., subsequent BG measurements fall within this range), the basal rate can be re-
adjusted to "normal" (i.e., to the preprogrammed value of 1U/h in the given example).
[0069] In some embodiments, in which the BG is monitored using a CGM, then the IS, and consequently the basal
rate, can be continuously adjusted (continuous may refer to frequent measurements or high rate measurements relatively
to discrete measurements via a glucometer, e.g., every 3-5 minutes). The adjustment of IS value(s) and basal rate may
be carried out in a closed loop mode (i.e., automatically) or in a semi-closed loop (i.e., including user’s confirmation). In
some embodiments, other characteristics of BG data may be used. For example, the IS dependent basal rate can be
adjusted according to the average BG measured in time segments (e.g., time segments of 10-30 minutes), or according
to BG trends.
[0070] In some embodiments, when the BG level is measured discretely and the basal rate is adjusted accordingly,
the user may be advised to periodically check his/her BG level (e.g., every 1 hour) as a safety means or verification
means to re-adjust the basal delivery rate if needed (e.g., adjusting it back to "normal" when BG level returns to normo-
glycemia range).
[0071] Various implementations of the dose advisor/dose advisor application described herein may be realized in
digital electronic circuitry, integrated circuitry, specially designed ASICs (application specific integrated circuits), computer
hardware, firmware, software, and/or combinations thereof. These various implementations may include implementation
in one or more computer programs that are executable and/or interpretable on a programmable system including at
least one programmable processor, which may be special or general purpose, coupled to receive data and instructions
from, and to transmit data and instructions to, a storage system, at least one input device, and at least one output device.
[0072] These computer programs (also known as programs, software, software applications or code) include machine
instructions for a programmable processor, for example, and may be implemented in a high-level procedural and/or
object-oriented programming language, and/or in assembly/machine language. As used herein, the term "machine-
readable medium" refers to any computer program product, apparatus and/or device (e.g., magnetic discs, optical disks,
memory, Programmable Logic Devices (PLDs)) used to provide machine instructions and/or data to a programmable
processor, including a machine-readable medium that receives machine instructions as a machine-readable signal. The
term "machine-readable signal" refers to any signal used to provide machine instructions and/or data to a programmable
processor.
[0073] To provide for interaction with a user, the subject matter described herein may be implemented on a computer
having a display device (e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor and the like) for displaying
information to the user and a keyboard and/or a pointing device (e.g., a mouse or a trackball) by which the user may
provide input to the computer. For example, this program can be stored, executed and operated by the dispensing unit,
remote control, PC, laptop, smart-phone, media player or personal data assistant ("PDA"). Other kinds of devices may
be used to provide for interaction with a user as well; for example, feedback provided to the user may be any form of
sensory feedback (e.g., visual feedback, auditory feedback, or tactile feedback); and input from the user may be received
in any form, including acoustic, speech, or tactile input.
[0074] Certain embodiments of the subject matter described herein may be implemented in a computing system and/or
devices that includes a back-end component (e.g., as a data server), or that includes a middleware component (e.g.,
an application server), or that includes a front-end component (e.g., a client computer having a graphical user interface
or a Web browser through which a user may interact with an implementation of the subject matter described herein), or
any combination of such back-end, middleware, or front-end components. The components of the system may be
interconnected by any form or medium of digital data communication (e.g., a communication network). Examples of
communication networks include a local area network ("LAN"), a wide area network ("WAN"), and the Internet.
[0075] The computing system according to some such embodiments described above may include clients and servers.
A client and server are generally remote from each other and typically interact through a communication network. The
relationship of client and server arises by virtue of computer programs running on the respective computers and having
a client-server relationship to each other. For example, a patient that does not have his remote control unit "at arm’s
length", can administer and control a bolus dose administration via the internet. Another implementation refers to a
physician that is located far from the patient and device, but still able to monitor, operate and receive data from the
device via the internet or a data server, e.g., a U.S. based physician can communicate with the device and patient which
are situated overseas.
[0076] Preferable embodiments implement the dose advisor via software operated on or in conjuction with a processor
contained in a remote control device of an insulin dispensing system and/or a processor contained in a insulin dispensing
device being part of an insulin dispensing system.
[0077] Any and all references to publications or other documents, including but not limited to, patents, patent appli-
cations, articles, webpages, books, etc., presented in the present application, are herein incorporated by reference in
their entirety.
[0078] Although a few variations have been described in detail above, other modifications are possible. For example,



EP 2 525 863 B1

11

5

10

15

20

25

30

35

40

45

50

55

the logic flow depicted in the accompanying figures and described herein does not require the particular order shown,
or sequential order, to achieve desirable results. Other implementations may be within the scope of the following claims.
[0079] Example embodiments of the devices, systems and methods have been described herein. As noted elsewhere,
these embodiments have been described for illustrative purposes only and are not limiting. Other embodiments are
possible and are covered by the disclosure, which will be apparent from the teachings contained herein. Thus, the
breadth and scope of the disclosure should not be limited by any of the above-described embodiments but should be
defined only in accordance with claims supported by the present disclosure and their equivalents. Moreover, embodiments
of the subject disclosure may include methods, systems and devices which may further include any an all elements from
any other disclosed methods, systems, and devices, including any and all elements corresponding to disclosed graphical-
user-interfaces (GUIs). In other words, elements from one or another disclosed embodiments may be interchangeable
with elements from other disclosed embodiments.
[0080] There is disclosed a drug delivery device comprising: a pump for dispensing the drug into a body of a user;
input means for receiving at least one of blood glucose (BG) data and one or more insulin sensitivity (IS) values; a
processor having a dose advisor application operating thereon configured to determine the one or more IS values based
on the BG data; a memory for storing the BG data and the one or more IS values; and a display for presenting output
associated with the one or more IS values.
[0081] In a development, the BG data includes one or more of a BG level, BG trend, and time of the BG measurement.
[0082] In a development, the BG data is received from a continuous glucose monitor (CGM).
[0083] In a development, the CGM is coupled to the device.
[0084] In a development, the dose advisor generates an insulin dose recommendation associated with the one or
more IS values.
[0085] In a development, the presented output includes one of: the one or more IS values, the BG data, an insulin
dose recommendation, a correlation between the BG data and the one or more IS values, and any combination thereof.
[0086] In a development, the input means includes one or more of: at least one button/ switch, a keypad, a touch-
screen, a voice commander, a glucometer, and a CGM.
[0087] In a development, the one or more IS values is associated with one or more of: the BG level of the user, the
BG trend of the user, a level of physical activity of the user, a level of emotional stress, a presence of an illness and/or
menstruation, a heart rate, a ventilation rate, and a body temperature.
[0088] In a development, the insulin dose recommendation comprises a basal component.
[0089] In a development, the insulin dose recommendation comprises a bolus component.
[0090] In a development, the insulin dose recommendation further corresponds with one or more of: a CIR, a TBG,
amount of carbohydrates, glycemic index (GI), fat content of a meal, fiber content of a meal, and RI.
[0091] In a development, the one or more IS values is associated with a multiplier value (MV) for determining a basal
component of an insulin dose recommendation.
[0092] In a development, an MV greater than 1 is set for the one or more IS values less than the normoglycemic IS,
and/or an MV less than 1 is set for the one or more IS values great than the normoglycemic IS; and/or an MV substantially
equal to 1, is set for the one or more IS values equal to a normoglycemic IS.
[0093] In a development, each IS value is associated with an absolute insulin dose (AI), wherein the AI is added to or
subtracted from an insulin dose corresponding to the normoglycemic IS so as to provide a dose related to the BG
dependent IS.
[0094] In a development, the AI is added to the insulin dose for an IS smaller than the normoglycemic IS, and subtracted
from the insulin dose for an IS greater than the normoglycemic IS, and AI is substantially equal to 0 for a normoglycemic IS.
[0095] In a development, the device further includes safety means associated with the one or more IS values.
[0096] In a development, the device further includes at least one subcutaneously insertable cannula to deliver the
insulin dose recommendation.
[0097] There is also disclosed a graphic user interface for an insulin infusion device, the graphic user interface com-
prising: first input means for selection of one or more insulin sensitivity (IS) values, the one or more IS values associated
with blood glucose (BG) data; and second input means for initiating insulin delivery to a body of a patient corresponding
to the one or more IS values.
[0098] In a development, the graphic user interface further comprises third input means for inputting the BG data.
[0099] In a development, the BG data includes one or more of: a BG level, BG trend, and time of the BG measurement.
[0100] In a development, at least one of the one or more IS values and the BG data is configured in a form of a range
enabling selection.
[0101] In a development, at least one of the first input means and the second input means include scrolling functionality.
[0102] In a development, the the graphic user interface further comprises at least one output means visually presenting
at least the one or more IS values as a function of BG levels.
[0103] In a development, the one or more IS values and BG levels are formed in a table.
[0104] In a development, the at least one output means visually represents a background image corresponding to a
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first set of IS values and a primary image corresponding to the second set of IS values, the first set and second set are
a function of BG levels.

Claims

1. A method for recommending an insulin dose adapted for use with an insulin delivery device, the method comprising:

receiving blood glucose (BG) data including a body glucose concentration level;
determining an insulin sensitivity (IS) value in correspondence with the BG data; and
determining an insulin dose based on the determined IS value,
wherein
the insulin dose is determined using the equation: 

where: Carbs is the amount of carbohydrates to be consumed;
CIR is the carbohydrate-to-insulin ratio;
CBG is the current blood glucose level;
TBG is the target blood glucose level;
IS the insulin sensitivity value determined in correspondence with the BG data; and
RI is the residual insulin remaining in the body of a patient,
characterized in that:
the insulin sensitivity (IS) value determination includes selecting the IS value from a table/ schedule in which
IS values correspond to body glucose concentration levels.

2. The method of claim 1, wherein the BG data comprises BG level.

3. The method of claim 2, wherein the BG data further comprises BG trend.

4. The method of claim 1, wherein receiving of BG data includes at least one of: receiving an input from a user, and
receiving a signal from a glucose monitor.

5. The method of claim 1, further comprising visually presenting IS values as a function of BG data.

6. The method of claim 5, wherein visually presenting includes presenting a graph or a table showing matching between
IS values and the BG data.

7. The method of claim 1, further comprising visually presenting IS values in a form of a range.

8. The method of claim 1, further comprising retrieving from a memory the IS value in correspondence with the BG data.

9. The method of claim 1, wherein the insulin dose includes at least one of a bolus component and a basal component.

10. The method of claim 1, further comprising providing an insulin pump having a processor having a dose advisor
application operating thereon, the dose advisor being configured to determine the IS value and the insulin dose.

11. A computer program comprising instructions for carrying out the steps of the method according to any one of claim
1 to 10 when said computer program is executed on a suitable computer device.

12. A computer readable medium having encoded thereon a computer program according to claim 11.

13. A drug delivery device comprising means adapted to carry out the steps of the method according to any one of
claims 1 to 10.

14. The drug delivery device of claim 13 comprising:
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a pump for dispensing the drug into a body of a user;
input means for receiving at least one of blood glucose (BG) data and insulin sensitivity (IS) values;
a processor having a dose advisor application operating thereon configured to determine the IS value based
on the BG data;
a memory for storing the BG data and the IS value; and
a display for presenting output associated with the IS value.

15. The device of claim 14, wherein the BG data is received from a continuous glucose monitor (CGM).

16. The device of claim 14, wherein the dose advisor generates an insulin dose recommendation associated with the
IS value.

17. The device of claim 14, wherein the input means includes one or more of: at least one button/switch, a keypad, a
touch-screen, a voice commander, a glucometer, and a CGM.

18. The device of claim 14, further including at least one subcutaneously insertable cannula to deliver the insulin dose
recommendation.

Patentansprüche

1. Verfahren zur Empfehlung einer geeigneten Insulindosis zur Verwendung mit einer Insulinverabreichungsvorrich-
tung, umfassend:

Empfangen von Blutzucker (BG)-Daten in Bezug auf einen Blutzuckerkonzentrationswert in einem Körper;
Bestimmen eines Wertes für die Insulinempfindlichkeit (IS) gemäß den BG-Daten; und
Bestimmen einer Insulindosis auf der Basis des Bestimmten IS-Wertes, wobei die Insulindosis unter Verwendung
der folgenden Gleichung bestimmt wird: 

wobei:

Carbs die zu verbrauchende Kohlenhydratmenge bezeichnet;
CIR für das Kohlenhydrat-Insulin-Verhältnis steht;
CBG den aktuellen Blutzuckerwert bezeichnet;
TBG für den Zielblutzuckerwert steht;
IS den gemäß den BG-Daten bestimmten Insulinempfindlichkeitswert bezeichnet; und
RI das in dem Körper eines Patienten verbliebene Restinsulin bezeichnet;
dadurch gekennzeichnet, dass:
die Bestimmung des Wertes für die Insulinempfindlichkeit (IS) die Auswahl eines IS-Wertes aus einer
Tabelle/einem Plan beinhaltet, in der/dem IS-Werte den Blutzuckerkonzentrationswerten in einem Körper
entsprechen.

2. Verfahren nach Anspruch 1, wobei die BG-Daten den Blutzuckerspiegel umfassen.

3. Verfahren nach Anspruch 2, wobei die BG-Daten ferner eine Blutzuckerentwicklung umfassen.

4. Verfahren nach Anspruch 1, wobei das Empfangen der BG-Daten wenigstens eines der folgenden beinhaltet: Emp-
fangen einer Eingabe von einem Benutzer und Empfangen einer Eingabe von einer Blutzuckerüberwachungsvor-
richtung.

5. Verfahren nach Anspruch 1, ferner umfassend das visuelle Darstellen von IS-Werten als eine Funktion von BG-Daten.

6. Verfahren nach Anspruch 5, wobei das visuelle Darstellen das Darstellen eines Graphen oder einer Tabelle umfasst,
der bzw. die eine Übereinstimmung zwischen IS-Werten und den BG-Daten zeigt.
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7. Verfahren nach Anspruch 1, ferner umfassend das visuelle darstellen von IS-Werten ein einer Form eines Bereichs.

8. Verfahren nach Anspruch 1, ferner umfassend das Abrufen des IS-Wertes entsprechend den BG-Daten aus einem
Speicher.

9. Verfahren nach Anspruch 1, wobei die Insulindosis wenigstens eine Boluskomponente oder eine Basalkomponente
umfasst.

10. Verfahren nach Anspruch 1, ferner umfassend das Bereitstellen einer Insulinpumpe mit einem Prozessor mit einer
darauf betriebsfähigen Dosisempfehlungsapplikation, wobei die Dosisempfehlungsapplikation so gestaltet ist, dass
sie den IS-Wert und die Insulindosis bestimmt.

11. Computerprogramm, das Anweisungen zur Ausführung der Schritte des Verfahrens nach einem der Ansprüche 1
bis 10 umfasst, wenn das Computerprogramm auf einer geeigneten Rechenvorrichtung ausgeführt wird.

12. Computerlesbares Medium, auf dem ein Computerprogramm nach Anspruch 11 codiert ist.

13. Arzneimittelverabreichungsvorrichtung, die Mittel umfasst, welche die Schritte des Verfahrens nach einem der An-
sprüche 1 bis 10 ausführen können.

14. Arzneimittelverabreichungsvorrichtung nach Anspruch 13, umfassend:

eine Pumpe zur Abgabe des Arzneimittels in einen Körper eines Benutzers;
ein Eingabemittel zum Empfangen wenigstens der Blutzucker (BG)-Daten oder der Werte für die Insulinemp-
findlichkeit (IS);
einen Prozessor, der darauf eine betriebsfähige Dosisempfehlungsapplikation aufweist, die so gestaltet ist,
dass sie den IS-Wert auf der Basis der BG-Daten bestimmt;
einen Speicher zum Speichern der BG-Daten und des IS-Wertes; und
eine Anzeige zum Anzeigen einer dem IS-Wert zugeordneten Ausgabe.

15. Vorrichtung nach Anspruch 14, wobei die BG-Daten von einem kontinuierlichen Glucosemonitor (CGM) empfangen
werden.

16. Vorrichtung nach Anspruch 14, wobei die Dosisempfehlungsapplikation eine mit dem IS-Wert assoziierte Insulin-
dosisempfehlung erzeugt.

17. Vorrichtung nach Anspruch 14, wobei das Eingabemittel eines oder mehrere der folgenden umfasst: eine Taste/einen
Schalter, eine Tastatur, einen Touchscreen, eine Sprachsteuerung, ein Blutzuckermessgerät und einen CGM.

18. Vorrichtung nach Anspruch 14, ferner mit wenigstens einer subkutan einführbaren Kanüle für die Verabreichung
der empfohlenen Insulindosis.

Revendications

1. Procédé pour recommander une dose d’insuline conçu pour être utilisé avec un dispositif d’administration d’insuline,
le procédé comprenant les étapes consistant à :

recevoir des données de glycémie (BG), y compris un niveau de concentration de glucose dans le corps ;
déterminer une valeur de sensibilité à l’insuline (IS) en correspondance avec les données BG ; et
déterminer une dose d’insuline en fonction de la valeur IS déterminée,
la dose d’insuline étant déterminée à l’aide de l’équation : 

où : Carbs est la quantité de glucides à consommer ;
CIR est le rapport glucides/insuline ;
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CBG est le taux de glycémie actuel ;
TBG est le taux de glycémie cible ;
IS est la valeur de sensibilité à l’insuline déterminée en correspondance avec les données BG ; et
RI est l’insuline résiduelle restant dans le corps d’un patient, caractérisé en ce que :
la détermination de la valeur de sensibilité à l’insuline (IS) comprend l’étape consistant à sélectionner la
valeur IS à partir d’un tableau/calendrier dans lequel les valeurs IS correspondent aux niveaux de concen-
tration de glucose dans le corps.

2. Procédé selon la revendication 1, les données BG comprenant le niveau BG.

3. Procédé selon la revendication 2, les données BG comprenant en outre la tendance BG.

4. Procédé selon la revendication 1, la réception de données BG comprenant au moins l’une des étapes consistant
à : recevoir une entrée d’un utilisateur, et recevoir un signal d’un glucomètre.

5. Procédé selon la revendication 1, comprenant en outre l’étape consistant à présenter les valeurs IS en fonction des
données BG.

6. Procédé selon la revendication 5, la présentation visuelle comprenant l’étape consistant à présenter un graphique
ou un tableau montrant la correspondance entre les valeurs IS et les données BG.

7. Procédé selon la revendication 1, comprenant en outre l’étape consistant à présenter visuellement les valeurs IS
sous la forme d’une plage.

8. Procédé selon la revendication 1, comprenant en outre l’étape consistant à récupérer à partir d’une mémoire de la
valeur IS en correspondance avec les données BG.

9. Procédé selon la revendication 1, la dose d’insuline comprenant un composant bolus et/ou un composant basal.

10. Procédé selon la revendication 1, comprenant en outre l’étape consistant à fournir une pompe à insuline ayant un
processeur sur lequel fonctionne une application de conseiller de dose, le conseiller de dose étant conçu pour
déterminer la valeur IS et la dose d’insuline.

11. Programme informatique comprenant des instructions pour effectuer les étapes du procédé selon l’une quelconque
des revendications 1 à 10 lorsque ledit programme informatique est exécuté sur un dispositif informatique approprié.

12. Support lisible par ordinateur sur lequel est codé un programme informatique selon la revendication 11.

13. Dispositif d’administration de médicament comprenant un moyen conçu pour effectuer les étapes du procédé selon
l’une quelconque des revendications 1 à 10.

14. Dispositif d’administration de médicament selon la revendication 13 comprenant :

une pompe pour administrer le médicament dans le corps d’un utilisateur ;
un moyen d’entrée pour recevoir les données de glycémie (BG) et/ou les valeurs de sensibilité à l’insuline (IS) ;
un processeur sur lequel est exécutée une application de conseiller de dose conçue pour déterminer la valeur
IS en fonction des données BG ;
une mémoire pour stocker les données BG et la valeur IS ; et
un affichage pour présenter la sortie associée à la valeur IS.

15. Dispositif selon la revendication 14, les données BG étant reçues d’un glucomètre continu (CGM).

16. Dispositif selon la revendication 14, le conseiller de dose générant une recommandation de dose d’insuline associée
à la valeur IS.

17. Dispositif selon la revendication 14, le moyen d’entrée comprenant : au moins un bouton/interrupteur, un clavier,
un écran tactile, une commande vocale, un glucomètre et/ou un CGM.
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18. Dispositif selon la revendication 14, comprenant en outre au moins une canule insérable par voie sous-cutanée
pour administrer la dose d’insuline recommandée.
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