YONSEI, Wt
Make History




M\\\\‘ AN ‘:Ei\\' -

1 oy
7}, 478

A 'ﬁ.

N

——

=

»
L" Ny

2 ﬂ xHH =]
7l oA j/ =t
" olt q‘?lﬂ
/ Ct AP EH 3-1

YONSEI, \Where
We Make History



o T T

S nl g 2

3 <
5z s % Zlop
7o_|W WA @ : -

o ~N

B ._m_um._ N_.w._u ~ w_._m_l
g %8 5o =
_%m[ruNw_.o o oo o

ol u_.__._._lﬁ _u . m__m
_.T:l%o_ % M_ Hoﬁ
mu@uﬁ/mu_l 5! |_._.= Dom
JTER : 3¢
4 A i[K;

o <k - W ;
.Ameo_uw_. .r_. %_c wlelT
%Mz& & O 70 O
SZES = . o
@Eﬂm = - 7
Hﬂﬁm T 3 =
= -4 " 3 i
|_uEEJ| i} B _A.m._
= 0o & 5 %m__u_.r.mq_
A_.anq| o NroM_._._oE

— 5 o
W%HW o 5%%%
LOEDan_.:.ﬂxMﬁ %w%mm__.
0 ojy ¥ 0 s
.ﬁ%grmé?ﬁ%éﬁﬁ
or=0 ol= ﬂ_OLo E.A

VN _u_l._nmw. N b5
ol |mﬂ|+ X . 3_.
|_._o_|m+o T 0oy 2
e ﬁ.._.ruES D 2

L|+o_.|0.r L=._._|7 =
-~ oT <. %EH7Q|E
%ii%WHAﬁﬂmﬂ
NMQ&QM%QE%@
_ _ OJu_mu_IO||_U OL
o ZI_|L|_._o“=._._A.ﬂ
_ | T o =T
| Sy

2.




ere
> Make History

T
v
o Wro |95
< Ho Hix 810 -
RIS U N
] fof Rl 02
o R =TI+ ol —y
— i & "
mxr RS X
of TH =T Al 7
olol KOl il 1
Jlo=r 15! 2y
N =< = =
oW o=z @
3 of 0 < N ol
5K EN for .ﬂ.__”_
o OH ol 5 w.__ K
=T ol ujr - = S
BlZ N < - o2
gom e I
I o e e |
o 35 0 = _ 10
orol  Ws o
for - XTho - 00
N o[ ofu = - <

o mﬂ.ﬁ mﬂ. T Ok <
_I_I




(¥ 2 1-1]

CIXE Leofe|s2 2aE g4

[HT=H 1-2]

CIX & Lixoste = M7 E 22H,

[HPEE 3-1]

ot 2R Al

7N

EH X

| — N I

-

At X 2 H|of

Stk

=

YONSEI, \Where
We Make History




[ZlEZAI 23]
o 7= 271 HAO|E +3= (https://digitalnanomedicine.com/)
- 63712 7|&S A7} (2021.03.05.7| &)

Digital Nanotechnologies for Medicine

HOME PEOPLE NEWS TECHNOLOGIES CONTACT

Digital nanotechnology

is the new future of medicine.



https://digitalnanomedicine.com/
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-'Backg round: In detecting the changes of internal organs, nano-sensors show better performances than other bio-sensors. Further
more, the Internet of Things makes it possible to transfer the data of internal organs to professionals or patients themselves. Final
ly, due to its massive data analysis, machine learning can derive useful information from the big data of patients. Given that these
technologies are complementary in preventing and treating diseases, it is possible to invent a system where nano-sensors, 10T, an
d ML interact with one another. There have been attempts to combine these technologies for medical purposes, and this new syst
em generates various ethical and legal issues that merit in-depth examination and discussion.

Methods: In order to identify the ethical and legal issues of medicine combined with nano-sensors, 10T, and ML, a scoping revie
w is performed on the articles of nano-sensors, 10T, and ML.
Results: The results show that medicine combined with nano-sensors, 10T, and ML generates various ethical and legal issues, no
tably in regard to risk, privacy, doctor-patient relationship, access to nanomedicine, regulation, and bias. This research determine
s that solutions for some issues are not detailed enough to resolve problems, and the discussion of regulation mainly centers arou
nd the legal systems in U.S., especially the rules of U.S. Food and Drug Administration.

Conclusions: This research concludes that future studies should focus on providing detailed solutions for the issues of medicin
combined with nano-sensors, 10T, and ML. Furthermore, future studies should be conducted in other countries that may regulate
nanotechnology differently.

Keywords: Digital nanomedicine, Nano-sensors, 10T, ML, Scoping review, Ethical and legal issues




Primary search

Literature search: ethical and legal issues
related to digital nanomedicine

Searched database: PubMed, Embase, Cochrane central,
and Web of science

Search formula: (nanomedicine) AND (the internet of things OR machine learning) AND

(ethical OR legal)
October 21, 2020

* for detail search formulas, see Additional File 1.

N=850

Excluded: N=838 “

Fig. 1. Search Strategy

Included: N=12
| ]
Identified main ethical and legal issues in the literature Final sample of
: Risk, privacy, doctor-patient relationship, access to nanomedicine, regulation, and Remove literature
ethical issue of machine learning duplicates » included
] N=64
Secondary search
Literature search: Targeted searches based on the ethical and legal concepts previously identified
Searched database: Google scholar
January 03, 2021
nanomedicine AND risk nanomedicine AND nanomedicine AND nanomedicine AND nanomedicine AND medicine AND machine

Included: N=9

privacy
Included: N=5

doctor-patient relationship
Included: N=7

access to nanomedicine
Included: N=13

regulation
Included: N=11

learning AND ethical
Included: N=13
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This research shows, in regard to medicine combined with nano-
sensors, 10T, and machine learning, various ethical and legal issues
were discussed in the literature of medicine/law. Empirical articles
take a small portion (N=1 out of 64). In the case of non-empirical
articles, the most frequently discussed issues include Risk (N=9),
Privacy (N=10), Doctor-patient Relationship (N=8), Access to
Nanomedicine (N=12), Regulatory Issues (N=12), and Issues of
Machine Learning (N=13).
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5/26 5/27 5/28
20:30~23:30 20:30~23:30 20:30~23:30
Opening Remarks Legal Issues Opening Speech

Introducing Nanotechnologies (1)

Sharing a Rough Draft of
Legislation Survey

Introducing Nanotechnologies (2)

U.S. Nanotechnology
Legislation

Ethical Issues

Canadian Nanotechnology
Legislation

Discussion

Korean Nanotechnology
Legislation

Japanese Nanotechnology
Legislation

U.K/EU Nanotechnology
Legislation

Discussion

WHOCC meeting
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