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What do | need to know
to get the most out of
my smart insulin pen?

iabetes management involves far more
than simply administering medication.
It requires continuous decision-ma-
king throughout the day—decisions
that affect not only the person living
with diabetes but also their family environment.
Understanding the importance of treatment,
recognizing the factors that influence each

1 3 2 mg/dl decision, and relying on appropriate tools are
essential to maintaining glucose levels within
target ranges and reducing the risk of long-

term complications.
@ This chronic condition requires maintai-
o 7> ning a constant balance among adminis-
tered insulin, nutrition, physical activity,

i w"v and other variables such as hormonal fluc-
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Reduced Mental tuations, sleep, intercurrent illnesses, and
many more. Decision-making is continuous

X - v Burden and varies daily throughout life. In children
Eases the mental load and adolescents, these decisions are often
of diabetes management managed by families, who must anticipate

changing situations, coordinate schedules,
interpret data, and frequently do so in envi-
ronments such as schools, sports activities,
or social events. This ongoing responsibility

may generate significant mental and emo-
tional burden.

One of the major challenges of multiple
daily injection therapy is the risk of uninten-
tional errors. Common examples include
forgetting a meal bolus, administering a co-
rrection too early, or being unable to recall 3
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the amount of insulin previously injected.
These errors may lead to persistent hyper-
glycemia or preventable hypoglycemia, in-
creasing insecurity and frustration in daily
management.

Smart insulin pens have emerged as suppor-
tive tools designed to reduce these risks and
facilitate decision-making. At first glance,
they function like conventional pens, but
they incorporate technology that automati-
cally records each administered dose, inclu-
ding the exact amount and time of injection.
This information is transmitted to a mobile
application that serves as the treatment con-
trol center.

One of the most relevant features of these
devices is their ability to support decisions
related to meals and correction dosing.
Through the associated application, the per-
son with diabetes or their family can enter
information about planned food intake, and
the system suggests an appropriate dose.
This process relies on a bolus calculator pre-
viously configured with the healthcare team,
using individualized parameters tailored to
each person’s needs.

These parametersinclude the insulin-to-car-
bohydrate ratio, indicating how much insu-
lin is required to cover a specific amount
of carbohydrates; the correction factor
(insulin sensitivity factor), estimating how
much glucose is expected to decrease with
one unit of insulin; and glycemic targets es-
tablished for different times of day. These
values form the basis for the calculator’s
recommendations.

When preparing for a meal, information can
be entered in different ways depending on
the person’s management style and con-
text. For structured carbohydrate counting,
grams consumed can be entered directly. If
counting is less precise, the calculator allows
simplified estimations using general meal-si-
ze categories. Fixed preconfigured doses
may also be used, especially for habitual
meals or stable dietary routines.

The system also accounts for active insulin—
the insulin still exerting effect from previous
doses. This calculation is based on insulin ac-
tion duration and time elapsed since the last
injection. As a result, the final recommenda-
tion is adjusted to avoid insulin stacking and
reduce hypoglycemia risk.

In situations of hyperglycemia, the calcula-
tor may suggest correction doses. In these
cases, it evaluates whether sufficient time
has passed since the previous injection to
ensure that correction is safe. If a significant
amount of active insulin remains, the system
may reduce the suggested dose or advise
against correction at that time, reinforcing
treatment safety.

All decisions are automatically recorded, clo-
sing the loop between decision-making, ad-
ministration, and documentation.

Smart pens also incorporate customizable
alerts designed to detect risk situations.
Among the most valuable are alerts for po-
tential missed boluses.

These alerts are generated by analyzing re-
corded dosing data, the absence of a registe-
red prandial bolus, and postprandial glucose
trends. When the system detects a glucose
rise consistent with an uncovered meal, it
issues a notification to alert the user and en-
courage early corrective action.

Missed bolus detection is particularly useful
in everyday situations where forgetfulness
may occur—such as meals outside the home,
routine changes, school days, or social acti-
vities. In children and adolescents, this func-
tion also provides families with added reas-
surance by introducing an additional layer of
treatment safety.

Anotheroptional and valuable alert concerns
elevated glucose correction. The system can
identify hyperglycemia that cannot be com-
pensated solely by remaining active insulin
and suggest a safely calculated correction
dose based on individualized parameters.

Additional customizable reminders include di-
fferent glucose alert thresholds for daytime
and nighttime; basal insulin administration
reminders; and detection of possible insulin
temperature variations. These features add
an extra layer of safety, especially in daily si-
tuations that might otherwise go unnoticed.

The associated application also enables au-
tomatic generation and sharing of reports
with the health care team, facilitating struc-
tured and continuous follow-up. The combi-
ned visualization of insulin doses and gluco-
se data allows identification of patterns and

improved understanding of glycemic res-y

IN SITUATIONS

OF HYPERGLYCEMIA,
THE CALCULATOR
MAY SUGGEST
CORRECTION DOSES.
IN THESE CASES,
ASSESS WHETHER
ENOUGH TIME

HAS PASSED SINCE
THE LAST INJECTION
FOR A CORRECTION
T0 BE SAFE
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FEATURE DESCRIPTION

. . Automatically records the amount of insulin administered
Automatic dose logging , o
and the exact time of each injection.

BENEFIT FOR THE PATIENT

Prevents memory-related errors, improves treatment
tracking, and provides reliable data.

o Allows visualization of all doses administered throughout
Administration history ) _
the day and on previous days via the app.

Facilitates treatment review and informed decision-making.

Calculates prandial insulin doses based on individualized
Meal dose calculator
parameters.

Improves dosing precision and reduces meal-related errors.

. . Allows dose calculation through carbohydrate counting,
Multiple calculation modes o _
meal estimation, or fixed doses.

Adapts to different management styles and daily situations.

o . Calculates insulin still active based on duration of action
Active insulin calculation ,
and time elapsed.

Reduces the risk of hypoglycemia and duplicate dosing.

. . Adjusts correction recommendations by accounting for
Safe hyperglycemia corrections o
active insulin.

Increases safety when correcting elevated glucose levels.

. Detects absence of a dose at the expected time and
Missed bolus alerts
generates an alert.

Helps prevent forgotten doses, especially at mealtimes.

. Allows scheduling of notifications for doses, corrections, or
Reminders and alerts R
risk situations.

Improves treatment adherence and provides reassurance.

o Displays glucose values alongside administered insulin
Integration with glucose data i
0ses.

Facilitates interpretation of glycemic patterns.

Support for families and

. Enables more structured monitoring of daily treatment.
caregivers

Reduces mental burden and increases confidence in

management.

Facilitates clinical follow-up Data can be shared with the healthcare team.

Enables more precise and individualized treatment
adjustments.

» ponses. This is particularly useful during

log, allowing identification of higher-risk

guidance or diabetes self-management

clinical visits, supporting more precise
adjustments based on objective data ra-
ther than memory alone.

within the application, full reports can
be viewed using simple and intuitive ico-
nography, enhancing interpretation and
reinforcing learning. Events such as mis-
sed boluses are recorded in the history

moments or situations and enabling joint
analysis with the healthcare team. In this
way, the application moves beyond isola-
ted alerts and becomes a true therapeu-
tic education tool.

Therapeutic education remains essential
to fully benefit from smart insulin pens.
These tools do not replace professional

education; rather, they complement it.
Ensuring that parameters are properly
configured, periodically reviewed, and
used in partnership with technology can
reduce the mental burden of treatment,
increase confidence in decision-making,
and foster greater autonomy—ultimate-
ly improving quality of life for both the
person with diabetes and their family. D
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ONE OF THE GREATEST CHALLENGES OF MULTIPLE DAILY INJECTION
THERAPY IS THE RISK OF UNINTENTIONAL ERRORS. THE MOST COMMON
INCLUDE MISSING A MEAL BOLUS, ADMINISTERING A CORRECTION T0O SOON,
OR DIFFICULTY REMEMBERING HOW MUCH INSULIN WAS PREVIOUSLY GIVEN

CONCLUSIONS

e Smart insulin pens enhance the safety and precision of insulin therapy.

e  The bolus calculator and automatic logging reduce dosing errors.

e  Alerts and reminders improve adherence and decrease insulin omissions.

e Dataintegration enables more individualized therapeutic adjustments by the healthcare team.

e Their use simplifies self-care and is associated with improved glycemic control and quality of life.
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