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Technology trends in mushroom mycelium utilization: Focus on
patents until the first half of 2023
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ABSTRACT: The importance of biocomposites has increased owing to the changes in global consumption trends and rapid
climate change. Technologies using mushroom mycelium cultivation, and molding methods for mycelial application have gained
attention as potential strategies for producing eco-friendly composites. Currently, mushroom mycelia are used as raw materials for
food and cosmetics; however, research on their utilization as biocomposite materials is limited. Therefore, the potential for the
development of mushroom mycelium-related products and technologies is high. This review analyzes the domestic and
international patent application trends related to the technologies for composite (packaging, insulation, adhesives, and leather)
and food (substitute for meat) materials using mushroom mycelium, as an eco-friendly biocomposite material, to provide
objective patent information that can further research and development (R&D) in this field.
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83 A F it 2 ¢ Uth(Alemu et al., 2022). &
A =29 AS-, vi=, 9 5 start-up company’} A
d A 159 OME 4 7)ol B Aok ARo] B
3] X8 Foltk. ARl WAl AR #d =9] e
E+& Ecovative(www. ecovative.com), Mycoworks(www.
mycoworks.com), Emergy(emergy.com), The Fynder Group
(www.naturesfynd.com), Bolt Threads(boltthreads.com) 5-©]
RoH, Fl 7|Feze= Mycel Project(www.mycelproject.
com) 5°] Ut} ]38 7P ES particle-boardS thA| &
T e 5, RS ‘ﬂio}ﬁ Ee] &%, HA
7 dAlS T O 24 iEs I otk
(Cerimi et al., 2019; Ross et al., 2018; Silverman et al.,
2020; Sydor et al, 2021). ¥FH | ol & s<] Akl
Hlaste] E/A9 FAkE 71N #AF B8 71 B A4
719 FAdol F=3 Aok AA WAl #AH] —’?—%%
< AF 9 ] d8E ods 28 e
(Hong et al., 2013; Yun MY, 2022), 2t & 24 = H]
w2 g3 HolUA Fom, titkee] 2A7F AN
Al HEHAE AA O]E]-(Kim and Jeong, 2022, Shin
et al, 2023). MEtA, IHE AF 2 7] ded 9 2
A 7FsAe] B & 4 k. B FUME 173
oo HEAAI BIA FAAE AAR ol§F A (X
A, SEA, J2A, 7 B AFRA (WAS) 71
HdE =] 53 29 % B4 AAlske], R&D W
P A 28T 7 e AR SSHEE AlFst

24 A £5] Z4M Data base (DB) ¥ 244 ¥ 2|
2 ZRelde HA AR &8 7]l 33 WES

Ziehe 5315 4 tieE dAselaL, 20239 649
A EHIN e Z% 559 s (KIPO), W=
(USPTO), € (JPO), #% ( PO) 2 PCT E3]E &4
oz Y. &5 2SS 93 E3| A E data base
(DB)Z+= WIPS ON (https://www.wipson.com/service/
mai/main.wips)2 ©]-&3}t} (Table 1).

Table 1. Patent analysis database and analysis coverage
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Table 2. Classification of patented technologies related to
mushroom mycelium
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2 AEsAT
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15710] AR AR o= M #AF 24 &
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o, v, 949, 3137 5 MAIFeE me=
£ ORFE H S¥sA AT 2 = %t}

= Sk 3 olikshgr

o A FAHoz XA (AAAF 704, 7
(AAD)7} 727002 =2 H|&S xpA] koL Q). 22y,
S (AAB; 1371)9F H2HA (AAC; 1271)2] 7% vl
AL vE&S AA S o] F7HAQL
glo]t}(Table 3).
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Table 3. Patent screening results for technologies utilizing
mushroom mycelium
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Fig. 1. Patent disclosure trends for technologies utilizing
mushroom mycelium by year.
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Fig. 2. Patent filing trends by year for major market countries (KR: Korea; US: USA; JP: Japan; EP: Europe; PCT: Patent

cooperation treaty).
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Fig. 3. Trends in patent applications by year by mushroom
mycelium utilization technology classification.
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Fig. 4. Patent application trends by year by technology
subcategory utilizing mushroom mycelium.

2 BOLT THREADS 52 A=7|9dS sS4z 1 &9
F7F FEHAA F7FIAT JEM, 202213 ~ 20239
717kl 2= = vl 551E AL AAZ 55 &
e ksl FA2 2Ot} (Fig. 2).
HA AR &8 7e FiEF (58A, AEFaA)e

wd Eaks B3 Ay AAHoz B _E_f‘ﬂ H]
£o] =okorm | 201992 RE EopllM 7 2 A
7 BT 59A Eoks 2010dFH E90] —7}ol~:
FAIE Bom, AEFLA ok 20189 FE Eo] &
A3 F7teke FAIE Btk oldd FAe A}E}Eo]
d% of thgk Aol oA AW FHstaL o, o

A FaA o] AT 9 o] X &Ho R FItekal
AAFSHH(Fig. 3).
HA #AF &8 7e AERE R dxd 29
AR A2, XA (AAA), 715 (AAD) 2 o
A5 (ABA) 71& okl &9 A7 943 S7HNe
, B4 (AAB) 2 HZA(AAC)S] ¢ 2Z F7)ele=
Fodoltt. 4R (AAA) Hol= 20109 5E dA7HA A
&2 07 55 Z9o] o] FolA| AL 3leH, 75 (AAD) &
okel thAl& (ABA) Hok= 2019 o] &o] ks

olFo)7 Ao Uehdth (Fig. 4). ole AAER B
FY 40 vgoR B Hgo] HmA §old o)

ARl Balo] FolAle AL AAFET,

CHIEZ |4 Af|

=2] F9 53 &A= Ecovative, Mycoworks, The
Fynder Group, Emergy 5°| oM, 53AE 7202
sto] gt FRel 2A5E R18Foltt. Ecovatives
A, dIA 5o §55 A ¥ 54 X0l

B EYSE BRACR 98 A9 Utk &

o 1 U 4 el el & 71
AR A g Zo] olush £, BEAl, HHA,
%, BAE B el 449 F Qe Ao Bl

o 2007~2016d Atolol]l E<1¥ Ecovative?| —E—fﬂ 2
TAAR AL e] Eol _?_@5]7‘] %ol F5HE 53
24, G5 AHLE 2= g9HE = —4‘?_]'%‘:]'(Wlnlsk1
2016; Winiski et al, 2016). Ecovatlve\_ 20179 FEH=
e ALkS Qg Al W N (Bayer et al, 2017,
Mclntyre et al., 2012) g ulo] @ Al (AF B oHEof
A Aol FHEAL U= AoZ YERon, 22
= fALS EQEE‘ HRIth(Bayer et al, 2020; Bayer and
MclIntyre, 2022; Greetham et al, 2022). Mycoworks+
foe 2 AEY B3h) B /)62 FAAOR )
delal JE Ao Ueigon, sjagAel FERE 7
33t o|H T &3t} 2019 o]F 7].:,1_ EAA i 2
7 A FEHs 92 (Bansal-Mutalik  and
Zabet, 2023.; Chase et al., 2019; Scullin ef al, 2021),
W ZH o] INE EFE AN SATIEAIE &A|
& AZsk= Aolth(Perry, 2023). Emergy= 21544 71
o] FH5k Qe Zo R yeuton, 535 JF 4,
27k, A7 RS fgk A REsEka e 740
2 HAt}(Huggins and Whiteley, 2019; Whiteley J et
al, 2021). 2021'd °]F S3|&o] v szl HFS
YUERATE. The Fynder Groupe AR E &85 2 &0}
7155 2271 (AAD)2 A5 (ABA) 2okollA S35]&9le] &
dslt} (Stewart e al, 2022; Kozubal et al, 2020). &
AR FB0)E FEate] RS wigshs Wl o
o] Bom, 2020 o|F 53{Edo] &alxl Ads
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ok AAH o2 S Adste vk R 2 =
°ﬂ et 56|82 S92 ok Jlom ke s e

S el Atk (Wang et al, 2022). =W 719 Mycel2]
739 2020 AHE 719 o2H 7441 (AAD)2F thAS
(ABA) o] E5&9S 8alarl ok, 2022 o] % 1
A AL 718 7153 OiAl S-S 218 B E Aejste] 2
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