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Abstract Coronavirus disease-19 (COVID-19) has brought major changes to US medical device policy and
demand. This study compared and analyzed the registration period before and after COVID-19 for
medical device demand products. From 1 January 2016 to 15 March 2021, a total of 15639 cases of 1344
products registered in 510(K) of the US Food and Drug Administration (FDA) were studied. Recent
policies, articles and papers on US medical devices related to COVID-19 were investigated in previous
studies. The products expected to decrease in demand in this study were pregnancy and
childbirth-related products. The remaining products were expected to increase in demand. Of the target
products, 82 products were registered in more than 30 cases. These products were analyzed and divided
into two groups before and after COVID-19. Eleven products with significant differences in the
registration period were found. Of these, the products with a longer period were 3 electronic devices
and 1 product for pregnancy and childbirth. The other 7 products were decreased. Non-face-to-face
technology and strict regulations on the prevention of infection in pregnant women and newborns were
implemented for the products with a longer period. Therefore, except for electronic medical devices,
demand forecast and the registration period are inversely proportional.
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Table 1. Statistical summary of target product

It Before: After: Total:
Ml 0= 12149 n = 3490 n = 15639
Variable| *SD Mean *SD Mean | *SD Mean
Period | 112.66 | 152.41 | 115.96 | 155.46 | 113.41| 153.09

’SD: standard deviation
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Table 2. T-test result of 11 products for target study

Semi-Constrained, Cemented,
Polymer/Metal/Polymer
Appliance, Fixation, Spinal .
KWQ Intervertebral Body Orthopedic |Decrease
DQA Oximeter Cardlovascu'lar Decrease
, Anesthesia
LRK Device, Anti-Snoring Dental Decrease
LYZ |Vinyl Patient Examination Glove Gene.r al Decrease
Hospital

3.

it

3.1 M3 A1} HRAZHO| H|w
(Table 4)914 COVID-19 & A], =8 747} 9

Code T df p-value Before After zx] Zmo MQL 3t ZEEo|t}. o] st 93Tt
IYN 2.25 | 91.66 0.027 82.17 104.57 = b= ol = LAS]
GEl | 219 [101.74| 0.031 11857 151.96 LEHL, B SoR YAlH Site] et JloR
FPA 2.90 51 0.005 200.58 300.23 As=s 29 FEscMe BF 8 S7P A5
MQL | 349 | 38 0.001 157.22 275.00 =t skARE 55 717k BAS 43t YN, GEL
HRS | -2.67 | 243 | 0.008 132.86 98.53 FPA & MQLZ & 7|7to] F7kstiet. ¥ HRS,
HWC | 257 | 146 | 0.011 143.41 96.84 HWC, JWH, KWQ, DQA, LRK, LYZ 9] 5& 7|7+
JWH | -4.05 | 57.99 <0.001 135.50 74.70 o|MKt}t ZHAaslT
KWQ | -2.45 109 0.016 104.60 68.68
DQA | -2.93 76 0.004 224.37 152.50
IRK | -2.45 3 0.018 20033 110.00 Table 4. Dtlfcfierenczle tinaiysm tbe:w((ieen the previous
Stu an e target stu
LYZ | -4.15 | 28.39 <0.001 132.32 77.17 Y & Y
Previous research result Target study result
_ Code |Inc. or Dec. in Demand ['Inc. or "Dec. in registration
(Table 3>’E‘ O]Fﬂ_ﬂ- O]QQ -\é—%h& 7]2}’% ‘E“ﬁ—s}@] forecasting period
Z}ol7t U= ATE Hol& Ho|tt, o] oA E5 I IYN Increase Increase
IYN, GEI, FPA, MQLQ] == 7]2_}-,% COVID-19 @_H;_ GEI Increase Increase
o v 37 9988 nojze, W] 9o FEse 5 M frease increae
- MQL D I
= 7|70] ZA5IH e HojzT) H(;S Iecrease Dncrease
ncrease ecrease
HWC Increase Decrease
Table 3. Results of increase or decrease by code TWH Increase Decrease
. KWQ Increase Decrease
. Medical
Code Device Specialty Result DQA Increase Decrease
YN System, Imaging, P.ulsed Echo, Radiology | Increase LRK Increase Decrease
Ultrasonic LYZ Increase Decrease
GEI Electrost%rgical, Cutting.& Ge'neral & Increase “Inc.: increase, "Dec.: decrease
Coagulation & Accessories [Plastic Surger
FPA [Set, Administration, Intravascular|  General Increase
MQL Media, Reproductive g;;s;i;ig; Increase WA, IYN, GEI, FPAZ A&+ 9J=7]717F tifael
IW o 20 vl HL 95t BA 71
HRS Plate, Fixation, Bone Orthopedic |Decrease =2% FDA % —‘Oﬂ U]—ﬂ-, ]qi = H?‘ T ]E’
I xein= feg]
HWC Screw, Fixation, Bone Orthopedic |Decrease Zﬂﬁ'o’] 9_]_-78_&3? /\]'O]]:H E?l- -H-Z:}O] 7c}9']'ﬂ }\)\E}-[6y9711]'
Prosthedie. K =4, MQLS 941 ¥ &4h& 913 $50= FDA B3
JWH rosthests, Knee, Orthopedic |Decrease AF AJAlo 3t 7Fd Wz ojjuro A
Patellofemorotibial, oﬂ u}ﬂ' L.EQ' Rl ]’Oﬂ rﬂ‘_ oo = Ad 01] 0—4 T ﬂ

88



COVID-19 59r9] ul= 977]7] 42 =3} FDA 510(K)

SE7IZe] AW

7t 73 = 9TH 13 A, &5 I& HRS, HWC, JWH,
KWQ, DQA, LYZ9] A<, 71?%?% COVID-19 8-S

gt AnEFoZ =9 FVF ASHIJL[16-19,22,23],
B4 23t 55 7o) £o1EUSE EOEHE} LRKS]

w20l WA FRE ool 28710 AFes
58 27} olSEg21], 24 A7 5E 7|7t0] Zof
So18e mojgt, AAHOZ 49 Aol o o
A 9577 BRES AL, S8 5T 55
1Rhe whle) AL A Ee

_'

rlo

\I

4. A=
FDA9| 5= 717*94 7k S 9
a3t 977]719] &8 7Fs Aol F71ske QJuldt
t}. v COVID-19 1’41— A 2o =g 7

2], A7) $47] T AR 281 FY g1 B

9] FDA 510(K) 55 $J3t AE 7|7 Eofok
AW ALL3fok

B4
St
st} o] A= COVID—19 oi-f-3el

ek S 439 A7) § 59 /el ol
S8 olIE 49T ARE dSd, B

ol 87 Bae oL27)719] 55l ol A1
o gESihe Hold o dvi i}wg& 2t

COVID-199] ¥ vt #it & 154 Gk
3] g olE ARt Ve s ol S}
71 of2Rt 7]&o] g7]7]o) wEA A 'ﬂE

a9l glo] RSAG @ Aol A ol

& 0] tet of3olsi0m, YYsbt ofeig] vhe
of Z44E 344 PHoR WAL ol

ol#fgt HFske wl=e] COVID-19 #F F24 A%
O] HWglE HojF e HRRS AAE] Hrt

References

[1] A. A. Adalja, E. Toner, T. V. Inglesby, “Priorities for
the US Health Community Responding to COVID-19°,
Jama, Vol.323, No.14, pp.1343-1344, 2020,

DOLI: https://doi.org/10.1001/jama.2020.3413

A. Pan, L. Liu, C. Wang, H. Guo, X. Hao, “Association
of Public Health Interventions With the Epidemiology
of the COVID-19 Outbreak in Wuhan, China’, jama,
Vol.323, No.19, pp.1915-1923, 2020,

DOI: https://doi.org/10.1001/jama.2020.6130

(2]

[3] S. Lee, C. Yeo, H. Lee, Y. Jo, Strategic report on

89

[10]

[11]

[12]

global medical device regulatory response 2021-
Medical decive industry facing non-face-to-face Era,
pp.137, National Institute of Medical Device Safety
Information, Nov. 2020, pp.10-88

D. W. Parke, “Ophthalmology After Coronavirus
Disease 2019 (COVID-19),” Jama Ophthalmol,
Vol.138, Issue 6, pp.599-600, May 2020.

DOI: https://doi.org/10.1001/jamaophthalmol.2020.2004

R. C. Advincula, J. R. Dizon, Q. Chen, I. Niu, J.
Chung, “Additive manufacturing for COVID-19:
Devices, materials, prospects, and challenges.” Mrs
Commun, Vol.10, pp.413-427, 2020.

DOI: https://doi.org/10.1557/mrc.2020.57

Center for Devices and Radiological Health(CDRH)
Office of Product Evaluation and Quality(OPEQ),
Enforcement Policy for Imaging Systems During the
Coronavirus Disease 2019 (COVID-19) Public Health
Emergency, Guidance, U.S. Department of Human
Services Food and Drug Administration, pp.5-6, April
2020.

A. Dua, V. Thondapu, R. Rosovsky, D. Hunt, C. Latz,
“Deep vein thrombosis protocol optimization to
minimize healthcare worker exposure in coronavirus
disease-2019", J Vasc Surg Venous Lymphatic Disord,
Vol.9, Issue 2, pp.299-306, 2021.

DOI: https://doi.org/10.1016/i.ivsv.2020.08.005

A. Y. Denault, S. Delisle, “A proposed lung ultrasound
and phenotypic algorithm for the care of COVID-19
patients with acute respiratory failure”, Can J
Anesthesia, Vol.67, pp.1393-1404, 2020.

DOI: https://doi.org/10.1007/s12630-020-01704-6

F. Salamanna, M. P. Landini, M. Fini, “Overt and
non-overt disseminated intravascular coagulation and
the potential role of heparin in the COVID-19
pandemic outbreak”, Ther Adv Hematology, Vol.11,
2040620720951655, 2020.

DOI: https://doi.org/10.1177/2040620720951655

K. Zakka, S. Erridge, S. Chidambaram, J. W. Beatty,
M. Kynoch, “Electrocautery, Diathermy, and Surgical
Energy Devices: Are Surgical Teams at Risk During
the COVID-19 Pandemic?’, Ann Surg, Vol.272, No.3,
pp.e257-e262, 2020.

DOI: https://doi.org/10.1097/SLA.0000000000004112

Center for Devices and Radiological Health(CDRH)
Office of Product Evaluation and Quality(OPEQ),
Enforcement Policy for Infusion Pumps and
Accessories During the Coronavirus Disease 2019
(COVID-19) Public Health Emergency, Guidance, U.S.
Department of Human Services Food and Drug
Administration, pp.4-7, April 2020.

J. Cates, C. Lucero-Obusan, R. M. Dahl, P. Schirmer,
S. Garg, ‘Risk for In-Hospital Complications
Associated with COVID-19 and Influenza — Veterans
Health Administration, United States, October 1, 2018
~May 31, 2020, Morbidity and Mortality Weekly
Report, Vol.69, No.42, pp.1528-1534, 2020.



HERLHEL

Bl=7A A234 A1, 2022

(13]

(14]

(15]

[16]

(17]

(18]

(19]

[20]

[21]

DOI: http://dx.doi.org/10.15585/mmwr.mm6942e

National Center for Immunization and Respiratory
Diseases, Breastfeeding and Caring for Newborns if
You Have COVID-19, c2021 [cited 2021 Aug. 18],
Available From:
https://www.cdc.gov/coronavirus/2019-ncov/if-you-a
re-sick/pregnancy-breastfeeding. html?CDC AA refVal
=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F201
9-ncov%2Fneed-extra-precautions%2Fpregnancy-brea
stfeeding.html (accessed Oct. 10, 2021)

H. Preis, B. Mahaffey, H. Cassandra, and M. Lobel,
“Pandemic-related pregnancy stress and anxiety
among women pregnant during the coronavirus
disease 2019 pandemic”, Am ] Obstetrics Gynecol
Mfm, Vol.2, ISSUE 3, 100155, 2020.

DOI: https://doi.org/10.1016/j.ajogmf.2020.100155

BBC NEWS, Baby bust: US birth rate falls during
pandemic, ¢2021, Available From:
https://www.bbc.com/news/world-us-canada-56288038
(accessed Mar. 28, 2021)

Division of Industry and Consumer Education, 3D Printing
of Medical Devices, Accessories, Components, and
Parts During the COVID-19 Pandemic, c2020 [cited
2020 April 05], Available From:
https://www.fda.gov/medical-devices/coronavirus-co
vid-19-and-medical-devices/3d-printing-medical-dev
ices-accessories-components-and-parts-during-covid
-19-pandemic (accessed Mar. 28, 2021)

L. E. Murr, “Metallurgy principles applied to powder
bed fusion 3D printing/additive manufacturing of
personalized and optimized metal and alloy
biomedical implants: an overview’, ] Mater Res
Technology Vol.9, Issue 1, pp.1087-1103, 2020.
DOI: https://doi.org/10.1016/j.imrt.2019.12.015

W. Forster, "Design of a new bone implant and its
instrumentation for spinal fusion via transforaminal
approach’, Master's thesis, Ecole polytechnique de
Louvain, Université catholique de Louvain, 2020.

W. Maisel, FDA In Brief: FDA warns about limitations
and accuracy of pulse oximeters, c2021 [cited 2021
Feb. 19], Available From:
https://www.fda.gov/news-events/fda-brief/fda-brief-
fda-warns-about-limitations-and-accuracy-pulse-oxi
meters (accessed Mar. 28, 2021)

FDA U.S. FOOD & DRUG Administration, Enforcement
Policy for Ventilators and Accessories and Other
Respiratory Devices During the Coronavirus Disease
2019 (COVID-19) Public Health Emergency, Guidance,
U.S. Department of Human Services Food and Drug
Administration Center for Devices and Radiological
Health, pp.5, March 2020.

D. Etherington, Sleep apnea retrofit designed by
doctors and engineers could help address ventilator
shortage, TechCrunch, c2020 [cited 2020 April 04],
Available From:

https://techcrunch.com/2020/04/03/sleep-apnea-retr

90

ofit-designed-by-doctors-and-engineers-could-help-

address-ventilator-shortage/ (accessed Mar. 28, 2021)

U.S. Food and Drug Administration, Medical Gloves
for COVID-19, c2020 [cited 2020 Sep. 03], Available
From:
https://www.fda.gov/medical-devices/coronavirus-co
vid-19-and-medical-devices/medical-gloves-covid-19
(accessed Mar. 28, 2021)

R. Kandhari, M. Kohli, S. Trasi, M. Vedamurthy, C.
Chhabra, “The changing paradigm of an aesthetic
practice during the COVID-19 pandemic: An expert
consensus’, Dermatol Ther, Vol.34, 14382, 2021.
DOI: https://doi.org/10.1111/dth.14382

[22]

[23]

0] # &(ChuelWon Lee) (X312
- 20064 89 : ofxTjsta Awiey
ot o 8HFIY (91833 4AD
20109 12€ ~ A : @AAHal
T3 /(F)EtetRatele /@
vto] oyl 9|g7]7] QIsj7t E

2017¢ 8Y ~ A : TRt
E43lstd (Ql7]7] Argstat

ERE )

FAED
A, Al =171

Z 4 2I(SungMin Kim) (5%
+ 19919 12€ : ofo]eelistw
oo o8BSI (FoHAD
« 199543 12¢ : o}o]Qeo}tfEtw
dekel olg-geta (Fateh

+ 20099 3¥ ~ @A FHTRSEL
o ygFett wg
+ 20139 5¢ ~ @A : =St

BERPER bl T e

@Eep
o833}, Al BB



COVID-19 &<t ml5t 927]7] 48 153} FDA 510(K) 5571ktte] dade]

Eily

A7

M 3(JaeHyun Woo) EER)

o
T

+ 20174 3¢ ~ @A : SHTEt
77153 (=717
i LIS )

+ 20199 1¥ ~ &4 : S35t
dEgrleddstard Add

T4

(@R
A, Aek1e), ow7)714

91



