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[Abstract]

Recently, due to the prolongation of COVID-19 and the development of the software market, the number of products of
overseas digital therapeutics is increasing, and the number of products of digital therapeutics is increasing in Korea. However,
there is a lack of research on trends and trends in the development of digital therapeutic products by classifying domestic digital
therapeutics product cases, and further research is needed. In this paper, we classify the cases of domestic digital therapeutic
products and propose directions for digital therapeutics products. 1) The definition and classification criteria of digital therapeutics
were summarized based on previous studies related to existing digital therapeutics. 2) Based on the summarized results, the trend
was confirmed by classifying domestic digital therapeutics product cases. 3) In the future, the development and improvement
directions of digital therapeutics were suggested.
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Table 1. Types of DTx by purpose of use
Manageme
= Ackiess o -nt or Treatment
) prevention | Medication |of medical
medical ) o .
o of medical | optimization | disorder or
condition ) .
PO disorder or | type disease
Diivisfien disease type
type
The digital
N therapeuﬁc The digital The d|g|tgl
The digital | s managing | therapeutic
) therapeutic
therapeutic | and ! -s to treat
. ) -s making .
Definition smanaging |prevents S the medical
h Medication| . S
the health | the medical " disability
of user disability e EQEAE and
convenient .
and disease
disease
Efficacy can
be verified at | Requires Requires Requires
the approval approval approval
Verification | discretion of | from from from
the national national national
institution |institutions |institutions | institutions
used
Patients Need a Need a Need a
Prescription | can buy doctor's doctor's doctor's
themselves | prescription | prescription | prescription
possible to | possible to | possible to
claim the claim the claim the
Unable to ifi i ]
claim efficacy efficacy efficacy
) related to related to related to
efficacy ) ) )
) related to m.EdI(?al m.ed"??' m.ed"??'
Efficacy ) disability disability disability
medical
T and and and
disability . ) .
disease disease disease
and
disease between between between
mild and mild and mild and
moderate moderate moderate
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Table 2. Types of DTx by medical treatment
Type
Digital companion type Replacement therapy type
Divisio
Helpsmprove ease of use Digital technology alone
S and effectiveness by
Definition : has the effect of treatment
complementing other )
and prevention
treatments
Feature | Unavailable use alone Available use alone
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Table 3. Types of DTx by modality of therapy

Type | Life Habits
Correction and Neuro Cognitive
medication rehabilitation | behavioral
management therapy type therapy type
Division \\ | type
Psychotherapy
By observing the focused on
body COﬂdItIO.I"I To activate rgahzmg
of each patient distorted or
. nerves through .
- and customizing . negative
Definition ) ) motion o
the diet, sleeping | . ) cognitive
” induction or
behavior, . . structures and
- nerve stimulation :
medicine changing
Dosage, etc. problematic
behavior

Targeted for
diseases that
have a great
effect on lifestyle
improvement or
diseases where

prognosis . Targeted for Targeted for
management is )
. diseases central nervous
important - ;
requiring system disease
Example) )
A neurological
Diabetes,
treatment Example)
Cancer, )
Hypertension Insomnia, Sleep
Feature Example) Disorder,
Alternatively Stroke, Depressive
0010 riatey Amblyopia, Disorder, Anxiety
ppropri Attention-Deficit | disorder, PTSD,
medication -

. /Hyperactivity Alcohol and
management is ' -
targeted for Disorder Drug addlctlon,

(ADHD), etc Panic disorder

critical diseases
Example)
Asthma, Chronic
obstructive
pulmonary
disease,
Schizophrenia
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Table 4. Domestic DTx products case study results

Product case name Product case feature

Provide cognitive behavioral therapy

. ) through mobile Al chatbot. Provide a
Todak's panic care ; .

self-diagnostic module that manages

[23] : .
symptoms, anxiety, and seizure frequency

of panic disorder patients on a daily basis.

Heart growth program
todak todak [24]

Provide cognitive-behavioral therapy for
users with high—-risk mental illness

Measure users' objective behavior patterns
and biorhythms through smartbands and
smartphones to predict recurrences of
depression and mania

Circadian rhythm for
moo
d (CRM) [25]

Provide an Al-based diabetes prevention

Noom coach [26] program based on data input by users

Visual rehabilitation training due to stroke
is provided through a VR software program
to which blindsight* theory and repetitive
visual perception training are applied

Nunap vision [27]
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Dobrain [28]

Provide cognitive therapy combined with
animation and educational games to help
with developmental disabilities in children

Redpill care [29]

Provide a guide for physicians to establish
an optimized care plan for each patient
and how effectively they are performing

Provide most of the cognitive behavioral
therapy performed on insomniacs via
mobile app

WELT-I [43]

Efill careM [30]

A solution that supports telemedicine by
continuously monitoring the patient's
condition to improve patient benefits and
care efficiency

Redpill breath [31]

Provide customized rehabilitation
programs to users with lung cancer and
chronic obstructive pulmonary disease,
and periodically provide reports

Utilizing data obtained through
self-reports and sensors (hand tremor
biomarkers) to continuously monitor the
progress of continuous therapy and
compliance, withdrawal and stress
responsiveness and provide
intervention»* =

WELT-A [44]

Provide acceptance commitment therapy

Anzeilax [45] (ACT) and self-conversation training

Super brain [32]

Provide training programs for brain
learning (cognitive function improvement)
based on artificial intelligence (Al) and
management programs for cognition,
exercise, nutrition, motivation, and blood
vessels

Provide multi-domain cognitive

Alzguard [46] enhancement training programs

Helps improve self-control based on brain

ForMe 1.0 [47] suppression

Cheerful
non—smoking school
[33]

Provide training programs for repeatedly
exposes you to an environment that elicits
a desire to smoke through VR(Virtual
Reality)

Provide customized self-language

Behave care [34]

Provide motivational training and high-risk
alternative training through VR

PATAKA [48] rehabilitation training
Through conversations with chatbot,
SaeMi [49] perform cognitive reinforcement training

games in five areas: computation,
language, concentration, and memory

Panic—Relieve [35]

Provide breathing, muscle relaxation,
stimulation response training and fear
situation exposure training, and provide
education and counseling through the
chatbot program

Provide  personalized missions and
appropriate feedback based on information
input by users with type 2 diabetes

My health note[50]

ADHD-Pay Attention
[36]

Provide continuous performance test(CPT)
and cognitive control training, provide
education and counseling through chatbot
programs

Minds care [37]

Provide mental health education,
depression test, experience of
interpersonal relationship through 360 VR
image, VR training for relieving depressive
symptoms, education about stress
management according to situation,
self-diagnosis of depression

*Blindsight : Refers to the phenomenon of unconsciously
processing stimuli, although there is no conscious experience of
visual stimuli processing

=*Executive function: A series of recognition process in which the
cognitive regulation is necessary (Cognitive Process)

=**|ntervention: The method for the medical appliance being

inserted into the inside of the body wanting without the surgical
incision and treating disease to noninvasive

Seni—en care [38]

Provide cognitive function training through
real life related scenarios based on VR for
elderly and mild cognitive impairment
patients

NUROW (AIMDT-01)
[39]

Provide solutions for improving attention
and working memory, treating symptoms
of impaired executive function**

Somzz (AIMDT-02)
[40]

Provide a functional game mounted on a
mobile app to help curb myopia
progression

SAT-001 [41]

Provide insomnia treatment solutions that
combine cognitive behavioral therapy, a
standard treatment for insomnia, and
biorhythm control techniques developed
directly

AGAIN [42]

|dentify the usual management status of
sarcopenia patients and provide
personalized exercise
(Provide exercise stress control therapy,
rehabilitation therapy)
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Table 6. Classification results of DTx products based on

products types of purpose of use
Domestic ) o Domestic Detailed P number
DTx type Detailed classification type DTx type classification type Classification result of cases
Address a medical condition type é‘gr?éiisgniyrgsdlcal - 0
Manage or prevent a medical disorder or [23], [24], [25],
Types by purpose | disease type gﬂ:gi;rd?srggg [26], [30], [32],1,,
of use — — i ; [33], [44], [49],
Optimize medication type T b or disease type [50]
ypes % —
Treat a medical disorder or disease type purpose  of Optimize - 0
use medication type
Types by medical Digital companion type %Z} %g} SH
treatment Replacement therapy type Treat a medical [37]’ [38]’ [39]'
disorder or disease [401’ [41]’ [42]’ 17
Life Habits Correction and medication type ’ ’ ’
| management type [43], [45], [46],
Types by modality [47], [48]
of therapy Neuro rehabilitation therapy type
Cognitive behavioral therapy type 20 -
Mobile device based type 17
Types by device Desktop device based type 15 4
used -
Wearable device based type E 10
2 10 A
]
A 71Z0) A BF FPoRE AR G g 9 Bef =
[~
I A" AE5A F3, A4 AL YAE A E5A §3, < 5
A5 Frado] Atk o o
Ul 7172] ZdA EL‘?I’ o2 2akd A 7k {9, o , ——
o & N - o = Detailed classification type
Eﬂiﬂ ;g-z] 7] H]— o’ 1.“01 31 Xo X] ]E]‘}‘- ‘n‘—%] O] 2)\]:]—' m Address a medical condition
E:_% ] o 6:] = 7] H}o <= BX]— 17(—] oﬂ}\ll }_/\].E] ]:] X]Eé x] = Manage or prevent a medical disorder or disease
© E = Optimize medication
EX‘“ Zﬂﬁ— /\]—Eiﬂ = g T’:TI’O}‘O:‘T;]'( %}_ X‘ﬂ%‘ /\]-i':“ %‘Oﬂ Treat a medical disorder or disease
- 1 % = S - 25 =2 25 J|=
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- I . e trend O X products based on es O
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Table 7. Classification results of DTx products based on
types of medical treatment

Domestic Detailed - number
o Classification result
DTx type classification type of cases
Digital (25], [26], [27].,
companion type | [50]
[23], [24], [27],
Types by [20], [31], [32],
: [33], [34], [35],
medical
treatment Replacement [36], [37], [38], 23
therapy type [39], [40], [41],
[42], [43], [44],
[45], [46], [47],
[48], [49]
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Fig 4. The trend of DTx products based on types of
medical treatment
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Table 8. Classification results of DTx products based on
types of modality of therapy

Foll Jjgket CIXY XZH HE

Domestic Detailed Classification number
DTx type classification type | result of cases
Life Habits
. [26], [29], [30],
Corrgcthn and [31] [32] [33] |8
medication
[42], [50]
management type
Types by [27], [32], [36]
modality of | Neurorehabilitation | [38], [39], [41], 10
therapy therapy type [46], [47], [48],
[49]
Cognitive [23], [24], [25],
behavioral therapy | [35], [37], [40],|9
type [43], [44], [45]
10
10
9

Publication NO
(9]

o

Detailed classification type

Life Habits Correction and medication management
B Neurorehabilitation therapy
B Cognitive behavioral therapy

a8 5. CIXE x|2H ME Al dE
7|E

Fig 5. The trend of DTx products based on types of
modality of therapy
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Table 9. Classification results of DTx products based on
types of device used
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