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Objectives This study aims to analyze the recent trends in Korean patents related to
natural extract-based compositions for the treatment of Rheumatoid arthritis(RA),
focusing on formulation components, extraction methods, and pharmacological
classifications.

Methods A comprehensive search was conducted on the KIPRIS and Science ON pat-
ent databases as of April 16, 2025. Patents were included if they were filed in Korea,
described compositions based on natural extracts, and were explicitly related to RA
treatment. Exclusion criteria included non—therapeutic applications, single-compound
isolates, fermentation—based technologies, and patents without extraction method
descriptions. Eligible patents were reviewed to extract data on applicants, ex—
perimental models, herbal components, extraction techniques, and IPC classifications.
Results A total of 42 patents met the inclusion criteria. Alcohol extraction was the
most frequently used method (40%), followed by hot water extraction (20%) and ul-
trasound-assisted methods. Combination extraction techniques were observed in
33.3% of patents. Among 88 natural substances identified, Scutellariae Radix and
Achyranthis Radix were the most frequently used. Only one patent included a tradi—
tional herbal prescription, Garmibangkeehwangkee—-tang(jiaweéifangjihuanggitang). In
IPC classification, A61P 19/02 (anti-arthritic agents) and A61P 29/00 (anti-in-
flammatory agents) were the most common codes, appearing in 67.6% and 50.0% of
patents, respectively.

Conclusions The study demonstrates that Korean natural product—-based RA pat—
ents predominantly employ ethanol and combination extraction methods, focusing on
immunomodulatory herbal components. These trends suggest an evolving strategy
that bridges traditional knowledge with modern pharmacological targeting, high-
lighting the potential for standardized herbal drug development in RA therapy.
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Patents excluded

Full-text patents excluded, with reasons
(n=78)

Not related to natural product: n =48

Using bacteria: n =13
Using single isolated component: n =8
Not for therapeutic purpose: n = 2
No extraction method described: n=5
Not intended for oral administration: n =1
Combined with synthetic drugs: n=1

=
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E (n=773) (n=784)
]
: l l
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°
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Fig. 1. Flow diagram of patent selection process.
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Fig. 2. Number of natural product-based products for rheumatoid arthritis by year.
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Fig. 3. Number of patents for rheumatoid arthritis by extraction method.

Table IL Classification of Constituents Used for Patent

Classification Constituents
KP-Included Herb Galla Rhois, Rehmanniae Radix Preparata, Dioscoreae Rhizoma, Corni Fructus, Poria Sclerotium, Moutan
(n =46) Radicis Cortex, Alismatis Rhizoma, Eucommiae Cortex, Acanthopanacis Cortex, Citri Unshius Pericarpium,

Amomi Fructus, Curcumae Longae Rhizoma, Araliae Continentalis Radix, Scutellariae Radix, Achyranthis Radix,
Rehmanniae Radix, Mel, Pinelliae Tuber, Magnoliae Cortex, Perillae Folium, Coptidis Rhizoma, Rhei Radix et
Rhizoma, Astragali Radix, Sinomeni Caulis et Rhizoma, Atractylodis Rhizoma Alba, Zingiberis Rhizoma, Zizyphi
Fructus, Zizyphi Semen, Glycyrrhizae Radix et Rhizoma, Cibotii Rhizoma, Plantaginis Semen, Carthamus
Tinctorius Fruit, Kalopanacis Cortex, Polygoni Multiflori Radix, Platycodon grandiflorum, Paeoniae Radix,
Ginseng Radix Rubra, Curcumae Radix, Saposhnikoviae Radix, Eriobotryae Folium, Evodiae Fructus, Angelicae
Gigantis Radix, Raphani Semen, Zanthoxyli Pericarpium, Polygonati Rhizoma, Lycii Fructus

KHP-Included Herb

(n =18) Fructus,

Gypsum Fibrosum, Zingiberis Rhizoma Recens, Cervi Parvum Cornu, Aconiti Tuber, Clematidis Radix, Carthami
Torreyae Semen, Cirsii Herba, Acanthopanacis Senticosi Radix et Rhizoma, Taraxaci Herba,

Chaenomelis Fructus, Saururi Herba, Trigonellae Semen, Pulvis Aconiti Tuberis Purificaum, Polygonati Odorati
Rhizoma, Dipsaci Radix, Cervi Cornu, Cuscutae Semen

*KHP: Korean Heral Pharmacopeia; KP: Korean Pharmacopeia
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Table IIL Frequency of Constituents Used for Patents

Frequency Constituents
5m=2) Scutellariae Radix, Achyranthis Radix
4 n=1) Atractylodis Rhizoma Alba
3 (n=2) Astragali Radix, Kalopanacis Cortex
2 (n = 18) Rehmanniae Radix Preparata, Poria Sclerotium, Eucommiae Cortex, Acanthopanacis Cortex, Amomi Fructus,

Curcumae Longae Rhizoma, Coptidis Rhizoma, Zingiberis Rhizoma, Zizyphi Fructus, Glycyrrhizae Radix et Rhizoma,
Raphani Semen, Zingiberis Rhizoma Recens, Cervi Parvum Cornu, Aconiti Tuber, Clematidis Radix, Acanthopanacis
Senticosi Radix et Rhizoma, Chaenomelis Fructus, Trigonellae Semen

1 (n = 41)

Galla Rhois, Dioscoreae Rhizoma, Corni Fructus, Moutan Radicis Cortex, Alismatis Rhizoma, Citri Unshius

Pericarpium, Araliae Continentalis Radix, Rehmanniae Radix, Mel, Pinelliae Tuber, Magnoliae Cortex, Perillae
Folium, Rhei Radix et Rhizoma, Sinomeni Caulis et Rhizoma, Zizyphi Semen, Cibotii Rhizoma, Plantaginis Semen,
Carthamus Tinctorius Fruit, Polygoni Multiflori Radix, Platycodon grandiflorum, Paeoniae Radix, Ginseng Radix
Rubra, Curcumae Radix, Saposhnikoviae Radix, Eriobotryae Folium, Evodiae Fructus, Angelicae Gigantis Radix,
Zanthoxyli Pericarpium, Polygonati Rhizoma, Lycii Fructus, Gypsum Fibrosum, Carthami Fructus, Torreyae Semen,
Cirsii Herba, Taraxaci Herba, Saururi Herba, Pulvis Aconiti Tuberis Purificaum, Polygonati Odorati Rhizoma,
Dipsaci Radix, Cervi Cornu, Cuscutae Semen

(Atractylodis Rhizoma)©| 4¥, &7|(Astragali Radix)2}
51 (Kalopanacis Cortex)7} 2+ 33], 18|11 18%9] oF
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Appendix L. Search Strategy by Database (Search Date: 2025/04/16)

AB-{(FAG AP HI G AAB AT PIN DI 5 2B (A HAR DA EADF
KIPRIS UhE) A8 GO H(FLUPE] A E A ) H(FUhE] AT X 2) (R AT 5 E B [ TL(B
YA (B HAR FA G YA DA 3 2B BTG A AR DAY 2B HFOE 2
BIGAR (R A BAGAAR)(FoEL BIG DD (R L BAGFED)]
Science ON (F4Y FEB(EHES $28)(@EY AIB)IRIEL AIB)BEY 2YBIGUEL 248)

*Note. (1) KIPRIS: *=AND, +=0OR, AB=Abstract, TL=Title (2) ScienceON: Z2=AND, |=OR, !=NOT.
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