BAI NGHIEN CUU -°

=4

Mot s6 ta dugc anh huong dén qua trinh bao ché
bot nhao danh rang co thanh phan tir cao chiét hat
cau (Semen Areca catechi)

EXCIPIENTS AFFECTING THE PREPARATION PROCESS OF TOOTHPASTE WITH
INGREDIENTS FROM SEMEN ARECA CATECHI EXTRACT
Nguyén Phuong Dung, L& Minh Thiy, Tran Van Thanh, Ddng Thi Nga
Hoc vién Y - Dugc hoc ¢8 truyén Viét Nam
TOM TAT

Muc tiéu: Lua chon chat lam ddc, chat git am, chdt dién hoat, chdt mai mon dém bdo khd ndng
khdng khud@n cao nhét cda bét nhéo ddnh rdng tir cao chiét hat cau (Semen Areca catechi).

Déi tuong va phurong phdp nghién ciu: Thay doi logi té duoc va ti 1€ td duoc trong cong thirc
kem ddnh rdng. Lua chon logi té dugc va ti 1€ té dugc dua trén khd ndng khdng khudn cda bot nhéo
ddnh rdng st dung phuong phdp khuéch tdn dia thach trén 3 dong vi khudn: Enterococcus faecalis,
Lactobacillus subtilis, Staphylococcus aureus.

Két qua: buong kinh vong khdng khudn & 3 chiing E. faecalis, L. subtilis, S. aureus khi khdo sdt vdi
chét lam ddc la Natri carboxymethyl cellulose (NaCMC) (3g), chét gir Gm Sorbitol (40g), chét dién hoat
Natri lauryl sulfat (SLS) (29) va chdt mai mon CaCO, (45g) lan lugt la 19mm: 14mm: 17mm; 16,5mm:
14mm: 14,5mm; 19mm: 15mm: 16,5mm; 20,5mm: 16,5mm: 18,5mm.

Két lu@n: B4t nhdo ddnh rdng cé thanh phan la chat lam ddc NaCMC (3g), chét gilr Gm Sorbitol
(40g), chdt dién hoat SLS (2g), CaCO, (45g) cho khd ndng khdng khudn cao nhdt trén 3 ching VSV E.
faecalis, L. subtilis, S. aureus.

Tir khéa: Bt nhdo ddnh rdng, Semen Areca catechi, chat lam ddc, chdt gir Gm.

SUMMARY

Objective: To sort out thickeners, humectants, surfactants and abrasives that ensure the highest
antibacterial ability of toothpaste from Arecae seeds (Semen Arecae catechi) extract.

Subjects and methods: Change excipient type and ratio in toothpaste formula. Select excipient type
and ratio based on antibacterial ability of toothpaste using disk-diffusion test on 3 bacterial strains:
Enterococcus faecalis, Lactobacillus subtilis, Staphylococcus aureus.

Results: The diameter of the antibacterial ring in 3 strains E. faecalis, L. subtilis, S. aureus when
examined with thickener Natri carboxymethyl cellulose (NaCMC) (3g), humectant Sorbitol (40g),
surfactant Natri lauryl sulfat SLS (2g) and abrasive agent CaCO, (45g) were 19mm: 14mm: 17mmy;
16.5mm: 14mm: 14.5mm; 19mm: 15mm: 16.5mm; 20.5mm: 16.5mm: 18.5mm, respectively.

Conclusions: Toothpaste with ingredients such as thickener NaCMC (3g), humectant Sorbitol (40g),
surfactant SLS (2g), abrasive agent CaCO, (45g) has the highest antibacterial ability on 3 strains of
microorganisms E. faecalis, L. subtilis, S. aureus.
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PAT VAN DE

Strc khde rang miéng la van dé rat can dugc
quan tdm hién nay, dac biét la véi Ira tudi tré nhd.
Theo théng ké clia Bd Y té cho thdy, hién nay cd
84% tré trong d6 tudi tir 6 - 8 tudi bj sdu rang, trung
binh 6 rang sau/tré. & @6 tudi 12, khi tré da thay
gan hét rang sita thi c6 khodng 2 rang sau/tré. &
do tudi trén 45 tudi, thi ti 1é sdu rang 1én dén 90%
va trung binh c6 8,5 rang sau/ngudi. Két qua cho
thdy, sdu rang la bénh ly pho bién va co ty 1é mac
ratcao [1].

Cau c6 tén khoa hoc la Areca catechu L thudc
ho Cau Arecaceae la loai thuc vat dugc tréng nhiéu
& Viét Nam [2]. Trong cau cé chira nhiéu alcaloids
nhu arecaine, arecoline, arecaidine, guvacine...
¢4 tac dung U ché cac vi khuan c6 hai & khoang
miéng, gilip lam sach mang bam hiéu qua. Trong
nhiing nam gan day, ngudi tiéu dung dang cé xu
hudng tim téi cac san pham co chiét xudt tir thién
nhién, dugc liéu dé dam bao strc khde. Vivay, dé tai
thurc hién nghién cdru mot s6 ta dugc anh hudng
dén qua trinh bao ché bét nhdo danh rang tir cao
chiét hat cau v&i muc tiéu: Lua chon chdt lam ddc,
chat gicr Gm, chét dién hoat, chdt mai mon dém bdo
khd ndng khdng khudn cao nhét ctia bét nhéo ddnh
rding tur cao chiét hat cau (Semen Areca catechi).

POl TUONG VA PHUONG PHAP NGHIEN CUU
DP6i twong nghién ciru

Nguyén liéu: Cao khd dinh chuan chiét tir hat
cau dat TCCS - két qua nghién cru clia nhanh dé tai
thuc hién tai BO mén Hoéa dugc, Hoc vién Y-Dugc
hoc c6 truyén Viét Nam.

Dung méi, héa chdt: Canxi carbonat, Glycerol,
Natri lauryl sulfat (SLS), Natri carboxymethyl
cellulose (NaCMC), Cao chiét hat cau, Sorbitol,
Nh&m hydroxid, Natri alginate, Carrageenan, Silic
dioxid, Propylene glycon, Bét thach dinh dudng
NA, Bot thach MH dat tiéu chuan phan tich.

Thiét bj, dung cu nghién ctu: Can phén tich
(Sartorius - BP121S - Burc), May khudy tur gia nhiét
(ARE code F20500162 Velp- Y), May lac (Vortex
Genie2), N6i hap tiét trung (Hirayama HV-110), Tl
am (Froilabo BC 120), coc dong, pipet va cac thiét bj

thi nghiém khac.
Th&i gian va dia diém nghién ciru

- Thoi gian nghién cdu: Thang 07/2022 -
07/2023

-Bia diém nghién c(ru: Phong thi nghiém Bé mén
Hdéa dugc, Phong thi nghiém B6 mon Visinh - Ki'sinh
trling, Hoc vién Y- Dugc hoc ¢6 truyén Viét Nam.
Phuong phap nghién ciru

Thiét ké nghién curu:

Nghién ctru thuc nghiém.

- Diéu ché bét nhao bang ky thuét tron déu don
gian.

- Tiéu chudn danh gid: Dua trén khd nang
khang khuan thé hién théng qua dudng kinh vong
khang khuan (mm).

Cdc bu'dc tién hanh:

- Dy kién céng thirc bao ché so bd

Cong thirc bao ché bot nhdo danh rang dy
kién [3],[4]

Chat Luong (g)
Cao chiét hat cau 1,7
Chat lam dac A
Chat gitr 4m B
Chat dién hoat SLS C
Chat mai mon CaCO, D
Menthol 04
Nipasol 0,01
Nipagin 0,02
Nuéc tinh khiét vira dd 150

Pha mdu: Cho 45g CaCO, vao cdi str nghién
min, ti€p tuc cho 53g NaCMC (hén hgp Nipasol
va Nipagin) da truong nd cung véi mot phan
dung dich Sorbitol 70% vao nghién ky b6t nhdo
dén doéng nhat. Sau d6, phdi hgp bot nhao vdi
phan dung dich Sorbitol con lai va nghién min
dén déng nhat. Tiép tuc cho 2g dung dich SLS
30% vao va nghién nhe nhang tranh tao bot.
Cho dung dich cao chiét hat cau va nghién tron.
Cu6i cung cho thém 0,4g Menthol vao nghién
dén dong nhat.

- Khao sét anh hudng clia chat lam ddc, chat
gitr am, chat dién hoat, chat mai mon bang cach
thay doi loai/ti 1& cdia thanh phan khao sét, c6 dinh
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tat ca cac thanh phan con lai.

-Danh gia tac dung khang khuan: Sir dung ang
cdy vo trung, 1y khuan lac dang dugc bao quan
trong moi truong NA cho vao 2ml nudc cat tiét
tring da dugc danh dau. Hat 0,1ml vi khuan vira
pha cho vao dia thach MH. Sir dung que trang dan
déu vi khuan trén dia v trung. Tiép theo, sir dung
tube vo tring dudng kinh 5mm duc 16 trén moi
trudng, nhd bt nhdo danh rang vao cac 16 da duc
trén méi trudng, dé ngoai nhiét dé6 phong trong
vong 30 phut. Sau d6 dé trong ta am 37°C. Doc két
qua dudng kinh vong khang khuan sau 24h.

- M&i cdng thirc bao ché dugc tién hanh 3 lan va
danh gia tac dung khang khuan, dudng kinh vong
v6 khuan dugc tinh bang gia tri trung binh cda 3
[an thi nghiém.

Tiéu chuén ddnh gid:

Dua trén kha nang khang khuan.
Phuong phap xtr ly va phan tich sé liéu

SO liéu thu thap xr ly va phan tich bang phan
mém Microsoft excel 2019, st dung théng ké
mo ta (dudng kinh vong khang khuan (mm).
Pao dirc trong nghién ctru

Tuan tha theo cac tiéu chuan dao dirc trong
nghién ciru y sinh.

KET QUA NGHIEN cUU
Khao sat anh hudng cua chat lam dac toi
b6t nhdo danh rang
Tién hanh pha ché theo 3 c6ng thirc bao
ché bang cach thay déi chat lam dac, ¢6 dinh cac
thanh phan khac dé xac dinh nong dé diét khuan
cao nhat ctia ché pham bét nhdo danh rang.
Thay déi logi chét Iam ddc:

Bdng 1. Két qud khdo sdt dnh hudng cda logi chdt lam ddc

Loai chat lam dac M1 NaCMC3g M2 Natrialginate59 M3 Carrageenan 3g
Pudng kinh VK E. faecalis (n) (mm) 18,5 15,5 17,5
Pudng kinh VK L. subtilis (A1) (mm) 14,0 12,5 12,5
Pudng kinh VK S. aureus (n) (mm) 18,5 15,5 15,0

Ché pham st dung chét lam dac NaCMC, dudng kinh
khang khuan trung binh cdia 3 chiing cao nhét nén lya

chon chat lam dac NaCMC cho cac nghién cru tiép theo.
Thay déi ti Ié chét Iam ddc:

Bdng 2. Két qud khdo sdt dnh hudng cda ty I€ chdt lam ddc

Ty Ié chat lam dac NaCMC M1 NaCMC 3g M2 NaCMC 4g M3 NaCMC 5g
Pudng kinh VK E. faecalis (n) (mm) 19 12 15
Pudng kinh VK L. subtilis (R) (mm) 14 12 12
Pudng kinh VK S. aureus (n) (mm) 17 16 15

Ché pham st dung chat lam dac NaCMC
3g, dudng kinh khang khuan trung binh cda 3
chdng lan lugtla 19mm: 14mm: 17mm cao nhét
nén dugc lua chon cho cac thir nghiém tiép theo.

Khao sat anh hudng cda chat gitr am téi bot
nhao danh rang

Tién hanh pha ché cac mau theo ding 3
cdng thirc bao ché bang cach thay doi chat gitr
am, ¢6 dinh cac thanh phan khac dé xac dinh
ndng do diét khuan cao nhat cda ché pham bot
nhdo danh rang.

Thay déi logi chét giir am:

Bdng 3. Két qud khdo sdt Gnh huéng cda logi chét gilt Gm

Loai chat gilr &m

M1 Sorbitol 40g

M2 Glycerol 30g M3 Propylen glycol 15¢g

Pudng kinh VK E. faecalis (n) (mm) 16,5 155 14,5
Budng kinh VK L. subtilis (n) (mm) 14 13 14
Pudng kinh VK S. aureus (n) (mm) 14,5 14 13,5
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Ché pham s dung Sorbitol, dudng kinh
khang khuan trung binh cta 3 chiing lan lugt
Thay déi ti Ié chét giir am:

la 16,5mm: 14mm: 14,5mm cao nhat nén dugc
lira chon cho cac thir nghiém tiép theo.

Bdng 4. Két qud khdo sdt Gnh hudng cua ti 1€ chat gicr Gm

Ty Ié chat gilr am I.v“ Mz MB

Sorbitol 40g Sorbitol 30g Sorbitol 50g
Pudng kinh VK E. faecalis (n) (mm) 14,5 13,5 14,0
Budong kinh VK L. subtilis (1) (mm) 14,0 13,0 13,0
Pudng kinh VK S. aureus (n) (mm) 14,5 12,5 13,0

Ché pham sr dung Sorbitol 40g, dudng
kinh khang khuan trung binh ctia 3 chdng cao
nhat lan lugt 1a 14,5mm: 14mm: 14,5mm nén
dugc Iya chon cho cac thir nghiém tiép theo.

Khao sat anh hudng cta chat dién hoat t&i
b6t nhdo danh rang

Bao ché bot nhao vdi ti 1é chat lam dac, chat
gitr m da khao sat dugc, thay dai ti 1 chat dién
hoat Natri lauryl sulfat véiti Ié [an lugt la 191,50, 29

Bdng 5. Két qud khdo sdt dnh hudng cda ty Ié chdt dién hoat

Ty Ié chat dién hoat trong bt nhdo danh rang M1/1g M2/1,5g M3/2g
Pudng kinh VK Enteroccocus faecalis (n) (mm) 13,0 14,5 19,0
Puaong kinh VK Lactobacillus subtilis (1) (mm) 13,0 14,5 15,0
Budng kinh VK Staphylococcus aureus (n) (mm) 12,0 14,5 16,5

Ba ché pham déu xuat hién cac vong khang
khuan trén cac chiang E. faecalis, L. subtilis, S.
aureus. & ti 1& 2g, duong kinh khang khuan
trung binh cla 3 chdng lan lugt la 19mm:
15mm: 16,5mm cao nhat nén lua chon ti 1é chat
dién hoat SLS 2g.

Khao sat anh hudng ctia chat mai mon téi
b6t nhdo danh rang

Thay d6i loai chat mai mon trong ché pham
danh rang lan luot la CaCO,, SiO,, Al(OH), c&
dinh cac thanh phan cda céng thirc

Thay déi logi chdt mai moén

Bdng 6. Két qud khdo sdt dnh hudng cda chdt mai mon

Loai chat mai mon trong bot nhao danh rang

M1 CaCO3 40g M2Si0210g M3 Al(OH)3 40g

Budng kinh VK Enteroccocus faecalis (n) (mm) 14,5 16,0 14,5
Pudng kinh VK Lactobacillus subtilis (1) (mm) 14,5 15,0 12,0
Pudng kinh VK Staphylococcus aureus (n) (mm) 14,0 15,0 14,0

Ca 3 ché pham déu xudt hién vong khang
khuan trén 3 chiing E. faecalis, L. subtilis, S. aureus.
Ché pham bt nhao danh rang st dung SiO,
c6 dudng kinh khang khudn I6n nhét, hinh
thirc khéng dong nhat. Bén canh dé, CaCO, c6
ti 1& khang khuan cao va cé hinh thirc ddng nhét.
Chuing t6i chon loai chat mai mon trong kem danh
rang la CaCO, cho céc thir nghiém tiép theo.

Thay déi ty 1€ chdt mai mon CaCo,

Thay ddi loai 3 tf & chat mai mon CaCO, trong
ché pham danh rang lan lugt la 40g; 35g; 459

Bdng 7. Két qud khdo sdt dnh huéng cua
ty 1€ chdt mai mon tdi ché pham

Ty lé chat mai mon trong M1 M2 M3
b6t nhao danh rang 40g 35g 45¢g
Du’dng kl_nh VK Enteroccocus 150 140 205
faecalis (n) (mm)
Du’dp.g k_lnh VK Lactobacillus 145 125 165
subtilis (1) (mm)
Pudng kinh VK Staphylococcus 155 140 185

aureus (n) (mm)
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Ca ba ché pham déu xudt hién cac vong
khang khuén. O ti 1& 45g CaCO,, ché pham c6
dudng kinh vong khang khuan I6n nhat & ca 3
chding. Lua chon ché pham danh rang co ti 1é chat
mai mon CaCO, 45g.

Do vay lya chon chat lam dac NaCMC 3g, chat
gitr am Sorbitol 40g, SLS 2g, CaCO, 45g d€ tién
hanh bao ché bdt nhdo danh rang cé thanh phan
tlr cao chiét hat cau cho tac dung khang khuan cao.

BAN LUAN
Khao sat anh huéng chat lam dac téi bot
nhao danh rang

Sau khithtrnghiém tinh khang khuan trén ca 3 chiing
vikhuan E. faecalis, L. subtilis, S. aureus thi ché pham chita
NaCMC cho dudng kinh vong khang khuan I6n nhét véi
ti 1€ an lugt 13 20mm: 15mm: 19mm nén duoc lua chon
|a chét lam dac phu hgp. NaCMC durgc sir dung dé ngan
chan sy tach I6p, tao thé chat thich hop cho kem danh
rang, dong thai ngan khong cho kem danh rang bi kho.
NaCMC khong ¢6 hoat tinh sinh hoc, hoa tan tét trong
Nuac, ¢6 tinh 6n dinh cao, gia thanh thap. Vi vay, day la
loai ta dugc thich hgp dugc sir dung trong nhiéu nghién
cru bao ché kem danh rang [5,7].

Dura theo Handbook of pharmaceutical excipients, 3
ché pham dugc bao ché véi ti 18 NaCMC lan Iugt la 3g:
4g: 5g thi &'ti 1& NaCMC 3g, ché pham cho ra dudng kinh
khang khuan t6t nhat trén ca 3 chding vi khuan an luot
3 19mm: 14mm: 17mm [3]. Nghién c(ru ciia Nguyén
Thi Kim Lién vé “Bao ché kem danh rang chtra tinh dau
QUE” ¢6 str dung thanh phan chat lam dac NaCMC 2%.
Ti1é nay tuong duaing so véi 3g NaCMC trong 150g kem
danh rang chiing téi nghién cru [5].

Tlr d6, nghién ctru da tim ra loai chat lam dac va ti lé stir
dung phu hgp trong cdng thirc nghién ctru la NaCMC 3g.
Khdo sat anh huédng cta chat gitr am t&i bot
nhao danh rang

Sorbitol, Gylcerol, Propylen glycon la nhirng
chét gitr am thudng dugc sir dung trong cac ché pham
danh rang véi muc dich bao vé thé chat, phong ngira
tinh trang b6t nhdo bi cling trong qua trinh bao quan.
Ngoai tac dung nhur chét gitr &m, Sorbitol tao vi ngot va
cai thién sy phan tan clia chat mai mon trong bdt nhdo
danh rang [8]. Panh gia khad nang khang khuan cta 3

cong thirc chira 3 loai chét gicr &m trén 3 chang vi khuan
E. faecalis, L. subtilis, S. aureus, ché& pham chtra Sorbitol
6 kha nang khang khuan tét nhét véi dudng kinh
vong khang khuén lan lugt & 17mm: 14mm: 15mm.
Tac dung khang khuan tét véi cdng thirc chira Sorbitol
clia chiing t6i tuong déng vdi thlr nghiém ngau nhién
clia Shewtha & nhdém tré 14- 15 tudi, sir dung kem danh
rang chtta Sorbitol 2 lan/ngay, cho dac tinh khang khuan
dang ké chong lai vi khuan Streptococcus mutans va
Streptococcus lactobacilus trong nudc bot. Tuy nhién,
hiéu qua khang khuan tang I&n & mau kem danh rang
chtra dong thai sorbitol va xylitol [9].

Ha Thi Viét Phuang (2010) nghién citu bao ché bgt
nhdo danh rang chira Fluor ¢6 st dung thanh phan
chat giCr am Sorbitol 70% 40g. Ti Ié nay tuong duong
véi thanh phan chét gitr am Sorbitol chdng toi Iua
chon trong nghién ctru nay [1]. Dua theo Handbook
of pharmaceutical excipients, Iura chon Sorbitol dé thir
nghiém 3 ti |é 35g: 40g: 459 va két qua cho thay & ti 1é
Sorbitol 40g, bt nhdo danh rang cho ra dudng kinh
vong khang khuan t6t nhat trén ca 3 dong vi khuan vdi ti
[é 12 15mm: 15mm: 15mm [4].

TUr @6, nghién ctru da tim ra loai chét gitr am va Iua
chon ti1é chat gitr am st dung pht hgp trong cong thirc
la Sorbitol 40g.

Khao sat anh hudng cta chat dién hoat t&i
b6t nhdo danh rang

SLS la chét dién hoat thuong dugc sir dung trong
kem danh rang hién nay. SLS la chat tao bot c6 tac dung
lam sach qua co ché gidm strc cang bé mat dé hoa tan
cac chat, cho phép xam nhap va lam léng léo cau trdc
mang bam trén bé mat, gép phan trong qua trinh lam
trang rang. Rim M. Harfouch st dung thanh phan chat
dién hoat SLS véi ti 1é 1g [6]. Ti Ié nay tuong duong voi
ti 1é chuing t6i thurc hién khao sat chat dién hoat trong
nghién ctru nay.

Tilé SLS an toan dugc str dung trong kem danh rang
theo Handbook of pharmaceutical excipients la 1 - 2%.
Do d6, chiing tdi Ira chon SLS la chét dién hoat cho cong
thirc bao ché vdi ti & thay di tuong tmg 19/1,59/29 [3].
Khao sat anh hudng ctia chat mai mon tgéi
b6t nhdo danh rang

CaC0,, Si0,, AOH), Ia 3 loai chat mai mon thuong
dugc st dung trong cac ché phdm danh rang. Voi
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kem danh rang chira Fluor thi str dung chat mai mon
la CaCO, hép thu fluor it hon so véi str dung nhém
silicat, nén it anh hudng néng do fluor trong kem danh
rang hon [11]. Thuc hién thir tinh khang khuan trén 3
chding vi khuan E. faecalis, L. subtilis, S. aureus nhan thay
¢a 3 ché pham déu c6 kha nang khang khuan tét. Theo
Ming-Yu Li, nga rang bi mai mon nhiéu hon khi sir dung
kem danh rang c6 CaCO, so véi str dung SiO, [10], tuy
nhién CaCO, lai gitip giam gia thanh kem danh rang [12].
Trong nghién cttu clia chiing toi, ché pham chira CaCO,
dam bao thé chat dong nhat, con ché pham chra SiO,
thi khdng dam bao dugc yéu cau dong nhat. Chinh vi
vay, ching t6i Iua chon CaCO, la chat mai mon cho cac
nghién ctru bao ché kem danh rang ti€p theo va dura vao
Handbook of pharmaceutical excipients dé nghién ciru ti
& phti hop. Két qua cho thay &'ti 1é CaCO, 45g dd chora
vong khang khuan t6t nhat véi duting kinh vong khang
khuan lan luot 1a 23mm: 17mm: 19mm.

KET LUAN

Nghién c(ru da khao sat mot s yéu to clia cdng thirc
bao ché b6t nhdo danh rang anh hudng dén kha nang
khang khuan. Ti 1 trong cong thirc clia cac yéu t6 nhu
sau: chat lam dac NaCMC 3g, chat gitr am Sorbitol 40g,
chat dién hoat SLS 2g, chat mai mon CaCO3 45g cho ché
pham c6 kha nang khang khuan tét nhat trén ca 3 dong
VSV thtr nghiém: E. faecalis, L. subtilis, S. aureus.

Chuing t6i da xay dung dugc cdng thirc bao ché bt
nhao danh rang nhu sau:

Cbng thirc bao ché bt nhéo ddnh rang

Chat Luong (g)
Cao chiét hat cau 1,7
CaCo3 45
SLS 30% 2
NaCMC 3
Sorbitol 70% 40
Menthol 0,4
Nipasol 0,01
Nipagin 0,02
Nuéc tinh khiét vira dd 150
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