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ABSTRACT
The objective of this research was to develop and evaluate dissolving microneedles (DMNs)
containing Caesalpinia sappan L. extract to enhance delivery efficiency for acne treatment.
The extract was prepared via maceration and tested for biological activities. Subsequently,
DMNs were formulated and evaluated for their physical properties. The results showed that
the extract exhibited potent antioxidant activity (IC50 = 11.05 pg/mL) and antibacterial activity
against Cutibacterium acnes (MIC = 48.80 pg/mL, MBC = 390.62 ug/mL). The extract
demonstrated safety toward HaCaT cells at concentrations < 125 pg/mL. The formulation
featured conical needles with an average height of 556.40 + 28.36 um and achieved complete
dissolution within 4 minutes. In conclusion, the developed DMNs demonstrated potential for
the effective transdermal delivery of Sappan wood extract, with acceptable safety and

appropriate biological activities for development as an innovative anti-acne cosmetic product.

Keywords : Caesalpinia sappan L. / Dissolving Microneedles / Innovative Cosmeceutical /

Acne / Cutibacterium acnes
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3. mimaauqm%‘@?ﬁul,%aLwﬂﬁﬁ‘aﬁaaa (Batubara et al., 2010)
naaounvasuSsdouuaiise C. acnes aeWug DMST 14916 ne3% Broth microdilution
method Tuewsiduade Brain Heart Infusion (BHI) broth melaanmelseandiau (Anaerobic
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2, maﬂWﬁLﬂiwzﬁqmészwua%aﬁasz
91NN5NA@EU DPPH Wuiwmiaﬁ’mﬁqw%‘gﬂua%aSaimﬁuﬁummmmﬁm%u (ot
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ANMINAUVEMULE C. acnes (DMST 14916) numnansadaunushsunsdigvslunis
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Concentration; MIC) LLazﬂ'WmmL?Tu%uﬁﬁﬁ‘ﬁlfjﬂ‘ua\‘imiﬁlmmmﬁﬁL‘égal,wﬂﬁﬁa (Minimal
Bactericidal Concentration; MBC) fauandlu ans1ail 2 LLﬁﬂszaw%mW%ﬁwﬂiwmmmigm
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§h5nsdunu (Flux) igsnnusuntzlsilasiinfia (1.6494 Wisuiu 0.2690 pg/cmz/h) Usngnsaiil
annsnosulang masuaamwmjmaaLﬁ]aﬁﬁﬂfwlﬂuaﬂéﬂimawﬁﬂ FavhilmAamidedu stratum
cormneum Wiansuaniiuandavenissernueas dealvanstunulasnimameuives
Prausnitz and Langer (2008) 3s8nsnsuandasefisninvedilsiinia awneufisnisuanvase
ansddnyesnswng dmalnandiuaunisludaduniuwnss liesas nanie lusndunemmse
wandmeaavey Weltlilasindanaunu 8nil msitansnesy YanUassannsoanmssznieiios
Arnmssuanslumnuasuiivesnan egndlsiny msmaaa‘f‘jl,ﬂuﬂﬁwmaaus[,uﬁawaﬁ’aﬂ15 A
sl Dialysis membrane Finwnisuanvassitomu mnﬁyaﬂmiﬁqmjmaé’wéﬁuﬁﬁﬂuwwé A93dl
mnaasumslanantasislasiafassduomalinyditayma fusdunmeasulufimdie
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ol wsuulzllasiniiassilsnsnisduniu (Flux) fvmies windusdns
wqaﬂiiumiﬂamﬂéaamuwmuqm (Controlled Release) fifianuasiina Tnsfiananududunss
49 (R? = 0.9999) nadnsiinudenaapeiuITeve Abdelghany et al. (2019) wagaUIIBLT
Wibuileussuuiiassues Kumar et al. (2024) wun Tassasamedmesunineveslilasiniiasy
Fmniiinifvsasaasnsanuassiaen (Sustained Release) Tnsmsidenlonedmesiionsis
s‘h%’uluimﬁmLaammiaaanLLUUﬂmamﬂ’amamamwlc;‘[,mamﬂ%waéma%ﬁwuﬁm ALY
Faumun1sAnYITes Bonfante et al. (2020) finsAnwmedwes 3 ¥in (mguaﬂ%l,mﬁalﬁuaqiaa,
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