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Objectives: The purpose of this study was to analyze the trend of natural product-based products for
sleep improvement in Korean patents, to enhance the development and application of natural-prod-
ucts for sleep disorder in terms of Korean medicine.

Methods: We collected patent data using the KIPRIS database and ScienceON database. Two authors
independently screened patents that potentially met the criteria, and assessed full texts of screened
patents for eligibility. Included patents were analyzed, quantitatively as well as qualitatively.
Results: A total of 60 patents were selected 2008-July 2022. The number of patents have been on the
rise since 2017, and reached 12 in 2018. Companies have registered the most patents, followed by the
Industry-University Cooperation Foundation. Zizyphi semen (n=6), Lactuca sativa L. (n=5), Valeriana
faurieifofficinalis (n=4), Poria cocos (n=4) were frequently used herbs among 60 patents. Twenty-one
patents (35%) included medicinal herbs with sleep improving effects. Among 60 patents, alcohol ex-
traction (70%) was mostly used, followed by water immersion (50%), and hot water extraction
(48.3%).

Conclusions: Analysis results showed that various Korean medicine herbs, are being used for natu-
ral-products for sleep disorder. The results will be helpful towards inventing new patents using Korean
medicine, developing natural product extracts for sleep improvement, and extending the range of
these products in clinical use.

Key Words: Insomnia, Natural-product, Patent analysis, Korean patent, Sleep improvement.
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_| Patents excluded
(n=486)

Full-text patents excluded,
with reasons
(n=75)

Out of scope: n=33
No extraction method: n=1

Using bacteria: n=7
Not oral intake: n=13

Fig. 1. Flow diagram of patent selection process.
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Fig. 2. Number of natural product-based products for sleep improvement by year.

Table 1. Number of Natural Product-Based Products for Sleep Im-
provement by Each Main Patentee

Main patentee Number
Corporation 19
Industry university research cooperation foundation 14
Public institution* 13
Corporation and industry university research cooperation 8
foundation
Individual 4
Foundation 2

*Korea Institute of Oriental Medicine, Korea Food Research Institute.
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Table 2. Model of Experiment and Method of Extraction of Included Patents
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Application Natural product Modgl of Method of extraction
number experiment
1020220049279 llex integra Thunb AT HW
1020220008289  Camellia sinensis folium, Prunus cerasus, Ecklonia cava, Matricaria camomilla CT W, A
1020220004036  Withania somnifera AT W, HW, U, V
1020210148977  Zizyphi semen, Rosae multiflorae fructus AT Vv
1020210030354  Maydis stigma AT W, A,AC,E,CH,H,V
1020207001714 Cannabis sativa CT W, A E HV
1020200148926  Glycine max merr AT AUV
1020200141634 Glehnia littoralis AT W, A
1020200125727 Glehnia littoralis AT W, A
1020200087959  Citrus unshiu CT Vv
1020200077714 Protaetia brevitarsis seulensis AT W, A, AC
1020200010608  Artemisia capillaris AT W, A
1020200009610  Coptis japonica Makino, Uncaria sinensis havil, Anemarrhena asphodeloides Bunge L W
1020200002403  Magnoliae flos AT HW A U,V
1020197000565  Crateva nurvala, CT W, A
Equisetum arvense, Lindera aggregata, Zea mays

1020190133670  Citrus limon, Citrus sinensis AT HW, FD
1020190130751 Curcuma longa L, Rice bran, Pueraria lobata AT W, A
1020190130750  Curcuma longa L AT W, A
1020190130749 Curcuma longa L AT W, A
1020190059902  Passiflora incarnata AT W, A
1020190051477 Citrus unshiu Markovich peel AT HW, FD
1020190026275  Maydis stigma AT W, A,AC,E,CH,H,V
1020190017086  Sophora flavescens Alt. AT W, A
1020180159154 Saccharomyces cerevisiae, Aloe vera L. AT FD
1020180152437  Ledebouriella seseloides AT W, A
1020180123840  Faxinus rhynchophylla Hance AT W, A
1020180099414 Prunus mume Sieb. et Zucc., Saccharomyces cerevisiae CT W, A,AC,E,CH,H,FD,V
1020180078853 Perilla frutescens AT W, F A
1020180059862  Rhodiola rosea L., Nelumbinis Semen AT CT W, AV
1020180059715 Hibiscus syriacus AT W, HW, A, AC,E, H, U, V
1020180049366  Scutellia baicalensis, Lactuca sativa L. AT A
1020180034668  Zizyphi Semen, Lilium lancifolium Thunb., Zizyphus jujuba, Schizandra CT HW, F

sphenanthera Rehd., Lycium chinense Mill., Angelica acutiloba Kitag., Polygala

tenuifolia Willd., Poria cocos, Ganoderma
1020180032302  Lactuca sativa L., Poria cocos, Rosemarinus officinalis C HW, vV
1020180023847  Xanthium sibiricum AT HW, A AC,E,CH, H,V
1020177003954  Valerianan officinalis radix, Lavandula officinalis AT A
1020170184406  Lactuca sativa L. CT W, FV
1020170182578  Dendropanax morbifera AT HW, F, FD
1020170155122 Scutellaria baicalensis, Lactuca sativa L. CT HW, A, FD
1020170136539  Zanthoxylum piperitum, Zizyphi Semen, Atractylodes macrocephala Koidzumi, AT Vv

Paeonia lactiflora
1020170133753 Rice bran, Sarcodon aspratus C, AT HW, FD, V
1020170058492  Polygonatum sp. AT HW, A E, FD,V
1020170011986  Dioscorea japonia Thunb., Hottuynia cordata Thunberg, Euphoria longana Lamark AT W, HW, A, FD, V
1020160113233 Salvia miltiorrhiza, Gardenia jasminoides, Glycine max. C, AT HW A FD,V
1020160113231 Paeonia suffruticosa, Poria cocos, Alisma orientale, Polygonum multiforum C, AT HW, A
1020160064775  Lycium chinense Mill., Chaenomeles sinensis, Comus officinalis Sieb. et Zucc., CT HW

betaine, Honey, Actinidia polygama, Yeast, Zizyphus jujuba, Phragmites communis

Trin., Camellia sinensis folium, Acanthopanax sessiliflorus, Valeriana officinalis L.,

Chicken Sternum Cartilage, Allium cepa L., Panax ginseng C.
1020160053430 Casein, Valeriana fauriei, Humulus lupulus, Lactuca sativa L. AT HW, F A,V
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Table 2. Continued 1

Application Natural product Modgl of Method of extraction
number experiment
1020140166845  Humulus lupulus, Valeriana fauriei AT HW, F A
1020137007571 Radix Polygoni Multiflori, Zizyphi Semen, Fructus Mori, Ganoderma, Bulbus Lili, AT HW, A,V
Rhizoma Anemarrhenae, Radix Salviae Miltiorrhiza, Flos Chrysanthemi, Poria
cocos, Flos Albiziae
1020130130696  Gastrodia elata AT F A FD
1020130079316 Dendropanax morbifera AT W, HW, A, AC, E, CH, H,
FD,U
1020130077279 Angelica tenuissima AT W, HW, A, AC, E, H, FD,
uv
1020130040945  Aster glehni AT W, HW, A, E,CH, H, U,V
1020117012604  Platycladus orientalis , Polygala spp., Zizyphus jujuba, Zizyphi Semen AT W, HW, A, E, H
1020110113356  Ecklonia cava, Dictyopteris prolifera Okamura, Dictyota dichotoma Lamouroux, C, AT W, HW, A, AC,E, CH, V
Sargassum horneri C.Agardh, Sargassum patens C.Agardh, Ishige okamurae
Yendo
1020110039353  Cynanchum wilfordii, Chrysanthemum zawadskii, Thuja orientalis AT HW, A, AC, E, CH, H, FD,
vV
1020100120858  Cordyceps sinensis AT W, HW, A, E, CH,H, U,V
1020100079596  Glycyrrhiza uralensis Fisher, Albizzia julibrissin Durazzini AT W, A
1020090086019  Zizyphi Semen, Colocasia esculenta, Nelumbinis Semen, Nelumbo nucifera AT Vv
Gaertner, Magnesium
1020090030643  Phlomis umbrosa Turcz., Polygala tenuifolia Willd. CT HW, A, AC, E, CH, H, FD,
vV
1020080089339  Oryza sativa L., Panax ginseng C., Euphoria longana Lamark C, AT HW, A, FD

A Alcohol extraction, AC: Acetone extraction, AT: Animal testing, C: Cell, CH: Chloroform extraction, CT: Clinical trial, E: Ethyl acetate, F: Fermentation extraction, FD:
Freeze drying, H: hexane extraction, HW: Hot water extraction, L: Literature, U: Ultrasonics wave extraction, V: Various methods (no limit to use various methods for ex-

traction), W: Water extraction.
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Table 3. Frequency of Constituents Used for Patents
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Frequency
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Curcuma longa L., Maydis stigma, Zizyphus jujuba
) Albizzia julibrissin, Camellia sinensis, Citrus unshiu, Dendropanax morbifera, Ecklonia cava, Euphoria longana Lamark,

Ganoderma, Glehnia littoralis, Humulus lupulus, Lilium lancifolium Thunb., Lycium chinense Mill., Nelumbinis Semen, Polygala
tenuifolia Willd., Rice bran, Rhizoma Anemarrhenae, Saccharomyces cerevisiae, Salvia miltiorrhiza, Scutellia baicalensis

1(n=77)

Acanthopanax sessiliflorus, Actinidia polygama, Alisma orientale, Allium cepa L., Aloe vera L., Angelica acutiloba Kitag., Angelica

tenuissima, Artemisia capillaris, Aster glehni, Atractylodes macrocephala Koidzumi, Cannabis sativa, Casein, Chaenomeles
sinensis, Chicken Sternum Cartilage, Chrysanthemum zawadskii, Citrus limon, Citrus sinensis, Colocasia esculenta, Coptis
japonica Makino, Cordyceps sinensis, Cornus officinalis Sieb. et Zucc., Crateva nurvala, Cynanchum wilfordii, Dictyopteris
prolifera Okamura, Dictyota dichotoma Lamouroux, Dioscorea japonica Thunb., Equisetum arvense, Flos Chrysanthemi,
Fraxinus rhynchophylla Hance, Gardenia jasminoides, Gastrodia elata, Glycine max., Glycine max. merr, Glycyrrhiza uralensis
Fisher, Hibiscus syriacus, Honey, Hottuynia cordata Thunberg, llex integra Thunb, Ishige okamurae Yendo, Lavandula officinalis,
Ledebouriella seseloides, Lindera aggregata, Magnoliae flos, Matricaria chamomilla, Monascus purpureus Went, Nelumbo
nucifera Gaertner, Oryza sativa L., Paeonia lactiflora, Paeonia suffruticosa, Panax ginseng C., Panax ginseng C.(Red Ginseng),
Passiflora incarnata, Perilla frutescens, Phlomis umbrosa Turcz., Phragmites communis Trin., Platycladus orientalis, Polygala
spp., Polygonatum sp., Polygonum multiflorum, Protaetia brevitarsis seulensis, Prunus cerasus, Prunus mume Sieb. et Zucc.,
Pueraria lobata, Radix Polygoni Multiflori, Rhodiola rosea L., Rosae multiflorae fructus, Rosemarinus officinalis, Sarcodon
aspratus, Sargassum horneri C.Agardh, Sargassum patens C.Agardh, Schizandra sphenanthera Rehd., Sophora flavescens Att.,
Thuja orientalis, Uncaria sinensis havil, Withania somnifera, Xanthium sibiricum, Zanthoxylum piperitum

Table 4. Classification of Constituents Used for Patent

Classification

Constituents

KP-included herb

Acanthopanax sessiliflorus, Alisma orientale, Angelica acutiloba Kitag., Atractylodes macrocephala Koidzumi, Citrus unshiu,

(n=39) Coptis japonica Makino, Cornus officinalis Sieb. et Zucc., Curcuma longa L., Dioscorea japonica Thunb., Euphoria longana
Lamark, Fraxinus rhynchophylla Hance, Gardenia jasminoides, Gastrodia elata, Glehnia littoralis, Glycyrrhiza uralensis Fisher,
Ledebouriella seseloides, Lindera aggregata, Lycium chinense Mill., Nelumbinis Semen, Paeonia lactiflora, Pagonia
suffruticosa, Panax ginseng C.(Red Ginseng), Panax ginseng C., Platycladus orientalis, Perilla frutescens, Polygala tenuifolia
Willd., Poria cocos, Prunus mume Sieb. et Zucc., Pueraria lobata, Radix Polygoni Multiflori, Rhizoma Anemarrhenae, Salvia
miltiorrhiza, Schizandra sphenanthera Rehd., Scutellia baicalensis, Sophora flavescens Ait., Valeriana faurieifofficinalis,

Xanthium sibiricum, Zizyphi Semen, Zizyphus jujuba
Albizzia julibrissin, Allium cepa L., Aloe vera L., Angelica tenuissima, Artemisia capillaris, Chaenomeles sinensis,

KHP-included herb

(n=29) Chrysanthemum zawadskii, Cordyceps sinensis, Cynanchum wilfordii, Ecklonia cava, Flos Chrysanthemi, Ganoderma,
Glycine max., Glycine max. merr, Hibiscus syriacus, Hottuynia cordata Thunberg, Lilium lancifolium Thunb., Magnoliae flos,
Maydis stigma, Monascus purpureus Went, Nelumbo nucifera Gaertner, Oryza sativa L., Phlomis umbrosa Turcz., Phragmites
communis Trin., Polygonatum sp., Thuja orientalis, Uncaria sinensis havil, Withania somnifera, Zanthoxylum piperitum

KHP: Korean Heral Pharmacopeia, KP: Korean Pharmacopeia.
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Table 5. Attributive Channel Theory of Constituents

Attributive channel theory Number Rate
Liver 32 53.3%
Heart 20 33.3%
Spleen 27 45%
Lung 22 36.7%
Kidney 15 25%
Pericardium 1 1.7%
Gallbladder 7 1.7%
Small intestine 2 3.3%
Stomach 21 35%
Large intestine 8 13.3%
Bladder 12 20%
Triple energizer 1 1.7%

Table 6. Constituents with Sleep Improving Effect

AlA|9} x19] Ao JIEE] L, F54
o, 7]90] 73} 9 B3tEE 5 R ohz} Zgo] Jojutr}?,
wheba] AEHe S FokA] A%, ol2gt A4go] A
Ao Jojur] Faf Aol FHoRt A7t =9 Q1A
7150] ZHASHL, ALB1A g3l TS vAA B, &
H, FZ ARAEL 7MY 27 44| FeF =2 A7t
A AR 1eF, AEHA FTIE HHT 5

Cold(%)

25.0%

Warm (&)
40.6% 26
(40.6%)

Cool(R)
— 3.1%

20
(31.3%) Flat(F)

Fig. 4 Distribution of constituents by its characteristics.

Salty (i,
1a2 ?/,( ) Sour(@)
23
Spicy(GE) (27.1%)
27.1%
26
(CONGION  Bitter()
27

Sweet(H) ik

31.8%

Fig. 5. Distribution of constituents by its taste.

Mind calming (Ziid)

Zizyphi Semen (n=6), Valeriana faurieilofficinalis (n=4), Nelumbinis Semen, Lilium lancifolium Thunb.,

Ganoderma, Euphoria longana Lamark, Salvia miltiorrhiza, Polygala tenuifolia Willd., Albizzia julibrissin (n=2,
respectively), Polygonum multiflorum, Panax ginseng C.(Red Ginseng), Platycladus orientalis, Panax ginseng

C. (n=1, respectively)
Heart nourishing (&L
multiflorum (n=1, respectively)
Heart calming (221
Heart calming (&)
Clearing heat in the heart (7L
Heart reducing (G&iL)
Regulating Ying-nutrients and
Wei-defence (FH£%)
Reducing fire (EBA)
Alleviating vexation (f&KE)

Valeriana faurieifofficinalis (n=4)
Lilium lancifolium Thunb. (n=2)
Coptis japonica Makino (n=1)
Zizyphus jujuba (n=3)

Zizyphi Semen (n=86), Nelumbinis Semen, Ganoderma (n=2, respectively), Platycladus orientalis, Polygonum

Polygala tenuifolia Willd. (n=2), Schizandra sphenanthera Rehd. (n=1)

Rhizoma Anemarrhenae, Scutellia baicalensis (n=2, respectively), Gardenia jasminoides (n=1)
Salvia miltiorrhiza (n=2), Coptis japonica Makino, Gardenia jasminoides, Glycine max. (n=1, respectively)
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Appendix 1. Search Strategy by Database (Search Date: 2022/07/01)

Search strategy

Database

KIPRIS

ScienceON
*Note. (1) KIPRIS: *

=0R, I=NOT.

=AND, |

title (2) ScienceON: 384

=AND, +=0R, AB=abstract, TL=



