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TOM TAT

Bt van dé: Nhiém khudn da do Propionibacterium acnes (P. acnes) ld nguyén nhédn thieong gép gdy
mun trieng cd. Viéc sir dung khdng sinh kéo dai dan dén tinh trang gia tang dé khdang ciia P. acnes,
dat ra nhu cau tim kiém cdc tac nhan khéng khudn ‘thay thé an toan va hiéu qud. Gel chita ‘nano bac
tong hop bang phwong phap sinh hoc voi dich chiét 1a Véi c6 kha nang khang khudn la tién dé phat
trién cdc san pham tri mun. Muyc tiéu: Nghién ciru dwoc thuc hién nham xdy dung céng thirc bao ché
gel chira nano bac tong hop bang dich chiét la Véi va danh gia hoat tinh khang P. acnes. Péi twong
va phirong phdp nghién civu: Gel chira nano bac dwgc tong hop bang dich chiét la Véi va thir nghiém
tdc dung khing khudn. Khdo sdt thanh phan céng thirc va danh gid hoat tinh khdang P. acnes bang
cdch xdc dinh nong dé vrc ché toi thiéu (MIC) va nong dé diét khudn toi thiéu (MBC). Két qua: Xay
dung cong thire bao ché gel chira nano bac tong hop tir dich chiét 1 Vi véi nano bac 4%, Sepimax
Zen 1.5%, propylene glycol 5%, glycerin 1% va nudce cat vira dii 100%. Pdnh gid hoat tinh khing
khudn: Gel cé hoat tinh khdang khudn P. acnes véi MIC va MBC ¢ nong dé 1.95 mg/mL va 31.25
mg/mL. Két lugn: Nghién ciru di xdy dung dwoc cong thirc bao ché gel chiva nano bac dwoc tong hop
bang phirong phdp sinh hoc sit dung dich chiét ld Voi. Ché pham gel thé hién hoat tinh khing P.
acnes, trong d6 nano bac la thanh phan chinh cé tac dung khdng khudn.

Tir khéa: 1a Voi, gel chita nano bac, Propionibacterium acnes, khang khudn

FORMULATION AND EVALUATION OF THE ANTIBACTERIAL
ACTIVITY OF A SILVER NANOPARTICLE GEL SYNTHESIZED
FROM Syzygium nervosum LEAF EXTRACT
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ABSTRACT

Background: Cutaneous infection caused by Propionibacterium acnes (P. acnes) is a major
etiological factor in acne vulgaris. Prolonged use of antibiotics has contributed to the increasing
prevalence of antibiotic-resistant P. acnes, highlighting the need for safe and effective alternative
antibacterial agents. In this context, a gel formulation containing biosynthesized silver nanoparticles
using Syzygium nervosum leaf extract represents a potential approach for the development of topical
anti-acne products. Objectives: This study aimed to develop a gel formulation containing silver
nanoparticles biosynthesized using Syzygium nervosum leaf extract and to evaluate its antibacterial
activity against P. acnes. Materials and methods: Silver nanoparticles were biosynthesized using
Syzygium nervosum leaf extract and incorporated into a gel formulation, which was subsequently
evaluated for antibacterial activity. Various formulation components were investigated, and the
antibacterial activity against P. acnes was evaluated through the determination of the minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC). Results: The
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formulation for the gel containing silver nanoparticles synthesized from Syzygium nervosum leaf
extract was successfully established with the following composition: 4% silver nanoparticles, 1.5%
Sepimax Zen, 5% propylene glycol, 1% glycerin, and distilled water ad 100%. In the antibacterial
evaluation, the gel demonstrated an antibacterial efficacy, with the MIC and MBC values of 1.95
mg/mL and 31.25 mg/mL, respectively. Conclusion: The study successfully developed a gel
formulation containing silver nanoparticles synthesized via a biological method using Syzygium
nervosum leaf extract. The gel demonstrated antibacterial activity against P. acnes, with silver
nanoparticles identified as the primary contributor to the antibacterial effect.

Keywords: Syzygium nervosum leaves, silver nanoparticle gel, Propionibacterium acnes, antibacterial

1. PAT VAN PE

Nhiém khuan da do vi khuan P. acnes 1a nguyén nhan chi yéu giy ra cac ton thwong mun trimg ca
nhu mun sin viém, mun mu. Tinh trang nay thuong dé lai nhitng di chtng seo vinh vién, gay anh
hudng tiéu cuc dén chat luong cude sdng va tim 1y ngudi bénh. Mic du cac phac dd diéu trj hién nay
bao gdm thudc khang sinh, laser va liéu phap anh sang mang lai hiéu qua nhat dinh, nhung viéc lam
dung khang sinh dang dan dén sy gia ting nhanh chong ty 1& khang thudc ctia P. acnes. Do d0, viéc
tim kiém cac thanh phan c6 hoat tinh sinh hoc méi, an toan va c6 phd khang khuan rong 1a mét yéu
cau cap thiét [1, 2].

Cong ngh¢ nano bac dang tr¢ thanh giai phap trong linh vuc dugc nho phd khang khuan rong va han
ché t01 da nguy co khang thudc. Tuy nhién, qué trinh tong hop bang phuong phap hoa hoc hay vat Iy
truyén thong thudng di kem voi chi phi cao, tiéu thu nhiéu ning lugng va sir dung cac hoa chat khu
doc hai. Dé khic phuc nhugc diém nay, tong hop xanh” nano bac str dung chiét xudt tu nhién dang
tré thanh xu hudng tat yéu [3].

Tai Viét Nam, 14 Vi (Syzygium nervosum, Myrtaceae) 1a mét duoc liéu y hoc cd truyén quen thude,
so hiru nhiéu dic tinh duoc Iy quy nhu khang viém, chdng oxy héa, khang khuan [4]. Cac nghién ctru
y hoc hién dai con xac nhan thém tiém nang chong 130 hoa, bao vé than kinh va chong ung thu cua
duoc liéu nay [5]. Hoat tinh sinh hoc nay duoc quyét dinh bai nhom flavonoid thé hién kha nang
chéng di img, chdng viém [6]. Hon thé nita, co ché khir ctia cac hop chat flavonoid bién chiing thanh
tac nhan ty nhién 1y twdng cho qua trinh tong hop xanh hat nano bac [7].

Xuét phat tir thuc trang khang thudc va nhu cau tim kiém céc liéu phap cham soc strc khoe an toan tir
thién nhién, dé tai “Nghién ctru bao ché va danh gia hoat tinh khang khuan cua gel chira nano bac
téng hop bang dich chlet 1a Véi (Syzygium nervosum, Myrtaceae)” dugc thuc hién. Viéc bao ché
thanh cong s€ gop phan t61 uvu hoa ngudn tai nguyén duoc liéu Viét Nam, tao tién dé vimg chic cho
cac nghién ctru san pham tri mun ty nhién, an toan va mang lai hiéu qua cao.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciru

Gel chira nano bac duogc tong hop bang phwong phap sinh hoc st dung dich chiét 1a Vi (Syzygium
nervosum, Myrtaceae) dugc bao ché nham danh gia hoat tinh khang P. acnes.

2.2. Pham vi nghién ciru
Nghién ctru ,duqc tnuc hién tai phong thi nghiém’ Khoa hoc Dugc va Héa Dugc, Khoa Duogc, Truong
Pai hoc Quoc t¢ Hong Bang tur thang 10/2024 dén thang 12/2025.

2.3. Nguyén vat li¢u va thiét bi

Hod chit: Carbopol 940 (Himedia, An P0), Simulgel (Seppic, Phap), Sepimax Zen (Seppic, Phap)
va Sepinov EMT 10 (Seppic, Phap), propylen glycol va glycerin (Xilong, Trung Qudc), penicillin
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(Himedia, > 98%), resazurin (Sigma Aldrich, > 80%), thach Tryptic Soy Agar (TSA, Himedia), nudc
cat hai lan.

Chiing vi khudn: Propionibacterium acnes (ATCC 6919).

Quy trinh diéu ché nano bac: Nano bac dugc tong hop tir dich chiét 14 Vi theo quy trinh [8]: Pun
s0i 20 g 14 Vi tuoi trong 450 mL nudce khir ion trong 5 phit, sau d6 dé ngudi vé nhiét do phong va
loc lay dich chiét 14 Voi. Chuan bi hdén hop gébm 10 mL dung dich AgNO: 0. 08 M va 1 mL
polyvinylpyrrolidone 10% (w/v). Hdn hop AgNO:s - PVP dugc thém tur tir vao binh cau chtra 40 mL
dich chiét 1a Vi & nhiét do phong, déng thoi khudy tir lién tuc trong 30 phut.

o

Hinh 1. (a) L4 Véi va (b) Nano bac duogc tong hop tir 1a Vi
Thiét bj: May quang phd UV - Vis Shimadzu V630, may khudy tir gia nhiét IKA C-MAG MS 7, bé
siéu am Elmasonic S100H va cac dung cu khéc.

2.4. Phuong phap nghién ciru
2.4.1. Xay dung cong thicc bao ché gel chira nano bgc .
Xay dung cong thuc bao ché cho san pham gel nano bac gom céac thanh phan trong Bang 1.

Bang 1. Thanh phan cong thirc bao ché gel chira nano bac

Thanh phin Ty 18 (%) Vai tro
Dung dich nanch)ﬂba(,: to?g hop tir dich 4 Hoat chét
chiét 14 Voi
Ta dugc tao gel 0.5-1.5 Tao cau triic gel, tang d6 bam dinh
Propylen glycol 5-10 DPong dung moi, giit am, cai thién dan trai
Glycerin 1-3 Giit om
Nudc cat Viura du 100 Moi truong phan tdn
Tac nhan dicu chinh pH (TEANaOH |y, 4 Diéu chinh pH 5.5 - 6.5
loang) (né€u can)

Quy trinh bao ché dugc thuc hién theo tai liéu [9], cu thé nhu sau: Hoa tan propylene glycol (5 - 10%)
va glycerin (1 - 3%) trong nudc cat vira du, sau d6 bd sung nano bac tong hop tir dich chiét 14 Vi
(4%) va khuay dé nano bac phan tan déu trong hé. Ta duoc tao gel Sepimax Zen (0.5 - 1.5%) duoc
cho tir tir vao hdn dich nano bac dué6i diéu kién khudy nhe dén trung binh cho dén khi gel hinh thanh
hoan toan. Sau khi tao gel, pH ctia ché pham dugc do va diéu chinh vé khoang 5.5 - 6.5 bang dung
dich TEA hoic NaOH lodng (néu can) nham dam bao d6 6n dinh cua cau triic gel va phu hop véi pH
sinh 1y da. Cudi cing, bd sung nudc cit vira du khdi luong, khudy nhe dé thu dugc gel dong nhat va
dé gel nghi & nhiét d6 phong trong 24 gid trudce khi tién hanh cac danh gia tiép theo.

2.4.2. Khdo sdt thanh phan td dwoc tao gel

Cac ta duoc tao gel duoc st dung dé khao sat la Carbopol 940, Simulgel, Sepimax Zen. Tién hanh
bao ché theo quy trinh da mo ta tai muc 2.4.1. Panh gia tinh chét cua gel thu duoc, tir d6 lya chon ta
duoc tao gel va ty 1¢ t& duoc tao gel phu hop.

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdng Pai hoc Quéc té€ Hong Bang - S6 Dac biét: Hoi nghi Khoa hoc Dwoc - 5/2026

Bang 2. Khdo sat ty 1€ ta dugc tao gel

Thanh phan Ty 18 (%)
T4 dugc tao gel 0.5 | 1.0 | 1.5
Nudc cat Vira di 100%

2.4.3. Khdo sdt thanh phan cht tiang tham, chat giiv dm

Qua qua trinh tham khao tai liéu va cac san pham trén thi truong, nghién ctru lya chon propylene
glycol 1am chit ting thim va glycerin lam chat giit am. Tién hanh bao ché theo cac cong thirc trong
3 v6i quy trinh d3 mé ta & muc 2.4.1. Panh gia tinh chit cta gel thu duoc, lwa chon ty 16 propylene
glycol va glycerin phu hop.

Bang 3. Khio sat ty 18 chét ting thim, chét giir im

. A Ty 1€ (%)
Thanh phan Cl1 | C2 | C3 | C4
Ta dugc tao gel Khao sat va lya chon & muc trén
Propylen glycol 5 5 10 10
Glycerin 1 3 1 3
Nudc cat Vira da 100%

2.4.4. Danh gia hoat tinh khang Propionibacterium acnes

Xac dinh ndng d6 tre ché tdi thiéu (MIC): Phan tan 1.0 g gel trong nudce ct vo tring tao hon dich gel
gbe nong d6 1,000 mg/mL. Tién hanh mot loat pha loang hai 14n ctia mau thir trong nudce cat vo trung
tir ndng do6 gel gbc 1,000 mg/mL xubng 0.12 mg/mL (dugc gan nhan Mau s6 3 - 16). Trong cac ong
vi tam, thém 100 pL dung dich P. acnes ¢ nong do 1x10% CFU/mL, sau d6 thém 100 uL cua tung
mau thir da pha lodng. Bao gom ca cac dbi chung dugc chuédn bi theo cach twong ty: nudc cat vO
trung lam dbi ching am (Mau s6 1) va penicillin & nong d6 10 pg/mL 1am d6i ching duong (Mau sd
2). U tét ca cac 6ng trong diéu kién ki khi & 37°C trong 72 g0,

Sau khi u, thém 6 uL dung dich resazurin 0.015% vao moi ong va u ki khi ¢ 37°C trong khoang 2
gi0. Béanh gia su thay d01 mau sac: cac dng c6 sy phat trién cia vi khuan sé 1am cho resazurin chuyen
tur mau xanh sang cac sdc thai hdng (tir nhat dén dam, tuy thudc vao mat do, té bao), trong khi cac 6ng
¢6 sy trc ché hoan toan s& van giir mau xanh. MIC dugc dinh nghia 1a nong d6 mau thap nhit ma
khong quan sat thdy su thay d6i mau sic (resazurin van gitt mau xanh).

Nong d6 diét khuan tbi thiéu (MBC): Hit dich trong cac giéng (sau khi xac dinh MIC) ciy trai/cham
diém trén dia thach TSA, u & 37°C trong 72 gid.

3. KET QUA

3.1. Lwa chon ta dugc tao gel

Két qua khao sét cac ta dugc tao gel duogc trinh bay trong Bang 4. Két qua trén cho thiy céac ta duoc
Carbopol 940, Simulgel va Sepimax Zen déu c6 kha ning tao gel tot & ndng d6 0.5 - 1.5%. Khi thir
nghi¢m, gel boi Ién da déu cho kha nang bam dinh tdt, mém min va d& chju véi da. Trong d6, Sepimax
Zen c6 kha ning tao gel trong sudt & nong do thap 0.5 - 1.5%, nén s& phu hop hon dé tao gel cho hé
phan tan nano. Ngoai ra, Sepimax Zen con ¢ vu diém 1a c6 tinh chat treo hat (suspending properties),
gitip 6n dinh tiéu phan nano trong qua trinh bao quan. Nghién ctruchon Sepimax Zen lam ta duoc tao
gel cho cong thirc bao ché gel nano bac.

Bang 4. Kha nang tao gel cua cac ta dugc khac nhau
Ty 1€ (%) Carbopol 940 Simulgel Sepimax Zen

0.5 Ge} dac, trong sudt, déng Gel diac, duc, déng nhét, Ge} s¢t, trong sudt, déng
] nhat, chdy dugc khi nghiéng | chdy dugc khi nghiéng nhat, chdy dugc khi nghiéng
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Ty 1€ (%) Carbopol 940 Simulgel Sepimax Zen
1.0 Ge} dong dac, hoi duc, déng Gel dong dac, duc, déng nhét, Ge} dac sét, trong sudt, déng
] nhat, khong chdy khi nghiéng | khong chéy khi nghiéng nhat, chdy dugc khi nghiéng
15 Ge} dong dac, hoi duc, déng Gel dong dac, duc, déng nhét, Ge} dong dac, trong sudt, déng
] nhat, khong chdy khinghiéng | khong chéy khi nghiéng nhat, khong chdy khi nghiéng

3.2 Nong d9 ta duoc tao gel ‘
Két qua khéo sat kha nang tao gel cuia gel chira nano bac ctia Sepimax Zen v6i nong do tir 0.5 - 1.5%
dugc trinh bay trong Bang 5.

Bing 5. Két qua khao sat ndng do Sepimax Zen

TV 18 (%) 0.5 1.0 15
Lan 1 7.325.7 26.270.1 47.1987
L Lan 2 7,250.4 26,233.5 47,491.1
Do nhdt (cP) Lan 3 7.355.1 26.799.0 47.533.8
Trung binh 73104+ 54 26.4342+316 | 47,407.87 < 182

Két qua khao sat do nhot cho thiy ty 1é Sepimax Zen 1.5% tao gel c6 do nhét phu hop v6i yéu cau
cua FDA d6i voi san pham gel b6i ngoai da (> 35,000 cP) [10]. Thuc nghiém khi boi 1én da cing cho
thay gel rat mém min, dé chiu v6i da, khong gay tron nhon, c6 kha nang bam dinh va dan mong tot.

3.3. Thanh phan chit ting kha nang tham, chat giir Am
Thanh phan chit ting kha ning thdm, chit giit am dwoc thé hién ¢ Bang 6.

Bang 6. Két qua khao sat chét ting thAm va chat giir am

Cong thirc C1 2 C3 c4
Tinh chét Kho rao, Tron nhon, Tron nhon, Tron nhon,
thadm nhanh tham cham tham cham tham cham

Tién hanh thir nghiém boi 1én da thi cac mau C2 (propylene glycol 5%, glycerin 3%), C3 (propylene
glycol 10%, glycerin 1%) va C4 (propylene glycol 10%, glycerin 3%) lai cho cam giac tron nhon va
kha nang tham cham hon so voi mau C1 (propylene glycol 5%, glycerin 1%). Vi vdy, nghién ciru lya
chon cong thirc chtra propylene glycol 5% va glycerin 1% dé bao ché gel chira nano bac téng hop tir
dich chiét 14 Véi.

3.4. Panh gia hoat tinh khang P. acnes

Hoat tinh khang khuan cuia gel chita AgNPs chdng lai P. acnes dugc thé hién trong Hinh 2. Két qua
MIC (Hinh 2a) cho thiy cac mau 13 - 16 c6 su thay d6i mau sic cua resazurin twong tuw nhu doi chimg
am, phan 4nh hoat dong trao ddi chat ctia vi khuan. Mau 12 1a miu c6 ndng do gel AgNPs thap nhat
ngin chin su khir resazurin (khong ¢ su thay ddi mau), cho thay su trc ché hoan toan su phat trién.
Do d6, ndng d6 ctia miu 12 dwoc xem 1a MIC, twong tng véi nong do gel 1.95 mg/mL.

Sau khi cdy chim diém cac mau thu dugc sau thi ‘nghiém MIC 1¢n dia TSA va u trong 72 gi0, da quan
sat thdy sy hinh thanh cac khuan lac cho cdc mau 9 - 16. Piéu nay cho thay, trong khi nong do gel
AgNP trong cac mau 9 - 12 du dé te ché hoat dong trao doi chét cua vi khuan trong thi nghiém MIC,
chung khong c6 tac dung diét khuén; cac té bao séng sot da phuc hdi su phat trién trén thach, tao
thanh cac khuén lac. Nguoc lai, mau 8 1a néng do thfip nhét khong tao ra khuén lac nao, cho théy sur
diét khudn hoan toan. Do d6, ndng d6 ciia mau 8 duoc xem la MBC, twong tmg v6i ndng do gel 31.25
mg/mL (Hinh 2b).
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a) b)

Hinh 2. Két qua (a) MIC va (b) MBC cua gel chira nano bac t chg P. acnes

Tir két qua Hinh 2, ¢ thé thay gel chita AgNPs ¢6 hoat tinh khang P. acnes véi MIC va MBC lan
lwot 14 1.95 mg/mL va 31.25 mg/mL. Su khac biét giita hai gié tri nay cho thiy tac dung khang khuan
ctia ché pham phy thudc vao nong do. Ngoai ra, két qua con khing dinh h¢ gel 1a dang bao ché phu
hop dé ‘mang AgNPs, van duy tri hoat tinh sinh hoc ctia AgNPs va c6 tiém ning tmg dung trong céac
ché pham boi ngoai da.

4. BAN LUAN

Sepimax Zen 13 polymer thé hé méi dung tao gel trong sudt v6i ndng do thap, it phu thudc vao pH va
c6 kha nang tuong thich cao véi nhiéu loai hoat chét cling nhu h¢ phan tan nano [11]. Bén canh do,
Sepimax Zen con ¢o tinh treo hat, gitip giam két tu cta cac hat nano gép phan nang cao do 6n dinh
ctia ché pham [11]. Uu diém nay phu hop v6i hé gel chira nano bac, viéc duy tri trang thai phén tan
ddng déu cua tiéu phan nano bac c6 ¥ nghia quan trong v6i1 higu qua khang khuan cua ché pham Kha
nang khang khudn P. acnes cta gel chtra nano bac tir 1a vbi duoc danh gia théng qua gia tri ndng do
MIC va MBC lan luot twong tng v6i ndng do 1.95 mg/mL va 31.25 mg/mL. Két qua MIC cho thiy
gel nano bac c6 kha nang trc ché sy phat trién cia P. acnes ngay ¢ ndng do thép 1.95 mg/mL, chimg
té hoat tinh khang khuan manh cua che pham va MBC 31.25 mg/mL cho thdy gel co kha nang diét
khuan hoan toan ¢ nong do cao hon nong do wc ché - mot dic diém thuong gip ¢ tic nhan khang
khuan c6 co ché da dich nhu nano bac [12]. Theo nhiéu nghién ctru, nano bac c6 phd khang khuan
rong (trong d6 c6 P. acnes) bang nhiéu co ché: Bam dinh 1én mang té bao vi khuan, gy pha v tinh
toan ven cua mang, tao stress oxy hoa va trc ché cac enzyme ho h?ip cta té bao vi khuan [13, 14]. PBac
biét, nano bac dugc tong hop tir dich chiét 1a Vi gdm céc hop chit polyphenol va flavonoid dong vai
tro vira 13 tic nhan khtr, vira 1a chat 6n dinh bé mit tiéu phan nano. Hop chit polyphenol khong chi
gitip 6n dinh kich thudc va hinh thai cia nano bac ma con c6 kha ning hiép dong lam ting hiéu qua
khang khuén ctia nano bac théng qua viéc 1am ting tinh thim ctia mang té bao vi khuan [15].

5. KET LUAN

Nghién ctru da phat trién thanh c6ng cong thirc gel chita nano bac dugc tong hop tir dich chiét 14 Vi,
voi thanh phan t6i wu gom nano bac 4%, Sepimax Zen 1.5%, propylene glycol 5%, glycerin 1% va
nudc cat vira dit 100%. Ché pham gel thu dugc thé hién hoat tinh khang khuan P. acnes, v6i nong do
trc ché ti thiéu dat 1.95 mg/mL va ndng d6 diét khuan t6i thiéu dat 31.25 mg/mL, cho thiy tiém ning
g dung trong cac ché pham ding ngoai da.

LOI CAM ON

Nghién ctru ndy dugce Truong Pai hoc Qubc té Hong Bang cap kinh phi thuc hién dudi ma sé dé tai
GVTC18.49.
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