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Tém tit

Muc tiéu: Xay dung cong thiic bao ché kem boi da Cobratofor chira noc ran ho
mang, methyl salicylat (MET), menthol (MEN), camphor (CAM), tinh dau bac ha,
tinh dau qué dé giam dau, chong viém tai chd. Phwong phdp nghién ciru: Bio ché
kem bang phuong phap nhii hoa truc tiép, xay dung cong thirc bao ché thong qua
cac khao sat vé pha dau, chat nhii hoa, ty 18 pha dau va chat 1am ting tinh tham.
Cong thirc kem dugc danh gia cac chi tidu vé tinh chat, d6 pH, d6 6n dinh sau ly
tam, d6 6n dinh theo chu trinh nhiét, do 6n dinh vat Iy va danh gié tinh tham qua
mang da chudt in vitro. Két qud: Thanh phan pha dau thich hop dé bao ché kem
bdi da Cobratofor 1a dau parafin, dau olive, alcol cetylic, alcol cetostearylic, sap
ong, glycerin stearat. Tween 80 va natri laurylsulphat (NLS) déu phu hop dé bao
ché kem, trong d6 Tween 80 1,5% cho kem 6n dinh va c6 thé chat phu hop nhét.
Isopropyl myristat (IPM) va glycerin c6 tac dung lam ting tinh thim cho MET qua
mang da chudt. Cong thirc bao ché thich hop nhit 1a CT18, c6 tinh thdm ciia MET
qua mang da chudt twong duong véi thuéc ddi chiéu Deep Heat Rub Plus.
Két lugn: Di xay dung duogc cong thirc bao ché kem bodi da Cobratofor chira noc
ran ho mang, MET, MEN, CAM, tinh dau bac ha, tinh dau qué dé giam dau, chéng
viém tai cho.

Tir khoa: Noc ran hd mang; Methyl salicylat; Menthol; Camphor; Tinh dau
bac ha; Tinh dau qué.
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FORMULATION OF COBRATOFOR CREAM FOR PAIN RELIEF
AND ANTI-INFLAMMATION FOR TOPICAL TREATMENT

Abstract

Objectives: To develop the formulation of Cobratofor cream containing cobra
venom, methyl salicylate (MET), menthol (MEN), camphor (CAM), peppermint
oil, and cinnamon oil for pain relief and anti-inflammation for topical treatment.
Methods: The cream was formulated using a direct emulsification method,
establishing the formulation through surveys on the oil phase and emulsifiers, as
well as the ratio of the oil phase and permeation enhancers. The cream formulation
was evaluated for properties, pH, stability after centrifugation, thermal cycling
stability, physical stability, and permeation through in vitro mouse skin. Results:
The suitable oil phase components for formulating Cobratofor topical cream are
paraffin oil, olive oil, cetyl alcohol, cetostearylic alcohol, beeswax, and glycerin
stearate. Tween 80 and sodium lauryl sulfate are suitable for the cream
formulation, with 1.5% Tween 80 providing the most stable cream with the best
consistency. Isopropyl myristate (IPM) and glycerin enhance the permeation of
MET through mouse skin. The most suitable formulation is CT18, which provides
a permeation of MET through mouse skin equivalent to the reference drug named
Deep Heat Rub Plus. Conclusion: A formulation of Cobratofor cream containing
cobra venom, MET, MEN, CAM, peppermint oil, and cinnamon oil has been

developed for pain relief and anti-inflammation for topical treatment.

Keywords: Cobra venom; Methyl salicylate; Menthol, Camphor;

Peppermint oil; Cinnamon oil.

PAT VAN PE lidu san xuat thuéc. Mot sd nghién ctru

Trung tAm Nudi trong Nghién ciru cho thay noc ran ho mang c6 tac dung
Ché bién Duoc liéu, Cuc Hau can, Quan  giam dau, chong viém t6t nén dugc st
khu 9 1a don vi hang dAu ctia Quan doi  dung trong ché pham gidm dau, chong
va ¢ nudc vé nuodi va khai thac rin hd  viém tai chd [1, 2]. Dé nang cao hi¢u

mang dat (Naja Kaouthia) lam nguyén  qua diéu tri, noc rin ho mang duoc phdi
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hop voi mot sé hoat chat khac 1a MET,
MEN, CAM, tinh dau bac ha, tinh dau
qué va bao ché dudi dang kem boi da
Cobratofor. Tuy nhién, do dic diém
cong thirc chtra nhiéu thanh phan than
dau chiém ty 18 cao va c6 tinh chat bay
hoi manh, kho nhii héa. Do do, viéc
nghién ctru xay dung cong thic bao ché
dé 1am tang d6 6n dinh, tang hap thu qua
da c6 ¥ nghia quyét dinh dén phat trién
san pham. Vi vay, nghién ctru nay duoc
tién hanh nham: Xdy dung dwoc cong
thitc bao ché kem béi da Cobratofor
chita noc rdan ho mang, MET, MEN,
CAM. tinh dau bac ha, tinh dau qué dé

giam dau, chong viém tai cho.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

* Nouyén liéu va héa chat:

Noc rin hé mang dat dugc cung cip
boi Trung tAm Nudi trong Nghién ctu
Ché bién Dugc liéu (Trai ran Déng
Tam), Cuc Hau can, Quan khu 9, dat
tiéu chudn co so.

MET, MEN, CAM, tinh dau bac ha,
tinh dau qué dat tiéu chuan Dugc dién
Viét Nam V; dau parafin, dau olive,
alcol cetylic, alcol cetostearylic, sap ong,
IPM, glyceryl stearat (GMS), Tween 80,
NLS, glycerin dat tiéu chuan duoc dung.

Mau ddi chiéu: Kem Deep Heat Rub
Plus, chtra MET 12%, MEN 6%, tinh
dau khuynh diép 2%, tinh dau thong
2%. San xuat boi Rohto-Mentholatum
(Viét Nam). S6 16: HY02. S6 dang ky:
VD-24034-15, han st dung: 22/8/2025.

* Thiét bi nghién ciru: May tron dong
nhéat Primix Mark 2.5, thiét bi do tinh
thAm Logan-VTC 200, may do pH
Metler Toledo (Thuy Si), hé théng sic
ky long hiéu nidng cao Waters 2489
(Singapore) va mot sé thiét bi, dung cu
thi nghiém khéc.

2. Phuwong phap nghién ctiru

* Phirong phdp bao ché kem:

Bao ché kem theo phwong phap nhii
hoa truc tiép: Chuén bi dung dich noc
rin 0,5% trong nudc tinh khiét. Can
thanh phan pha dau va pha nuéc. Pun
néng pha dau dén nhiét d6 65 + 2°C va
duy tri & nhiét do nay. Pun nong pha
nudc dén nhiét do 70 + 2°C va duy tri ¢
nhiét d6 nay. Phdi hop pha: Cho pha
dau vao pha nudc, khudy tron bang may
nhil héa véi toc dd 2.000 vong/phut.
Khi nhiét do nhii twong ngudi dén
khoang 45°C thi thém tur tor dung dich
noc ran vao, khuéy tron tiép voi tbe do
1.000 vong/phut trong khoang 2 phut.
Dong goi: Bong kem trong tuyp nhom
20g hodc 1o nhya 50g, ne‘ip kin.
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* Khao sat xay dung cong thirc bao
ché kem:

Pé xdy dung cong thiic bao ché kem,
tién hanh cac khao sat vé: Thanh phan
pha dau va chat nhil héa; ty 1é pha dau
va chat 1am ting tinh thAm. Can ¢ vao
tinh chét, d6 6n dinh va tinh thdm cua
MET qua da chudt in vitro dé lya chon
cong thie bao ché thich hop nhat.

* Ddnh gid chi tiéu chat heong:

- Tinh chét: Cong thuc dugc lya chon
1a dang kem mém, min, ddng nhét, khong
bi tach nude hay tach dau. Phuong phap
thir: Quan sat bang cam quan.

- pH: Can 1g ché pham cho vao cdc
¢6 mé 100mL, thém 10mL nude cat dun
s6i dé nguoi, khudy k§ dén dong nhat.
Do pH trén may pH ké, tién hanh theo
Dugc dién Viét Nam V, phu luc 6.2. Bo
1ap lai m&i mau 3 1an [3, 4]. Yéu cau:
pH trong khoang 5,5 - 7,5.

- D6 6n dinh sau ly tim: Can khoang
10g kem vao ong Falcon 15mL. Ly tim
5.000 vong/phut trong 10 phut. Kem dat
yéu cau khi co thé chit dong nhit,
khong c6 hién twong tach pha. Mdi cong
thre tién hanh voi 3 mau thi [5].

- b6 6n dinh theo chu trinh nhiét:
Can khoang 5g kem vao 6ng Falcon
15mL. Ly tdm 3.000 vong/phut trong 10
phut. Cac mau duogc bao quan lién tuc
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theo chu trinh nhiét (6 chu ky lién tiép).
Mdi chu ky gom: 48 gio trong ta 4m
(40°C), 48 gio trong tu lanh (0 - 4°C).
Két thiic chu trinh nhiét, 1dy méu ra
quan sat vé cam quan sau d6 ly tim &
toc d6 3.000 vong/phit trong 30 phit,
quan sat sy tach 16p cua cac cong thue.
Cong thirc lya chon phai bén vimg va
khong duoc tach 16p. Mdi cong thirc
tién hanh vé6i 3 mau thi [5].

-Po 6n dinh vat Iy ¢ 40°C: Tién hanh
turong ty nhu danh gia 6 on dinh theo
chu trinh nhiét nhung cac mau dugc bao
quan lién tuc ¢ 40°C trong 30 ngay. Mdi
cong thire tién hanh véi 3 mau thir [4].

- Panh gia tinh thim qua mang da
chuot in vitro:

Danh gia tinh thim in vitro theo mo
hinh binh Franz [6]. Thé tich khoang
nhan la 8mL, di¢n tich vung giai phong
1a 1,77cm?. Mang da chudt do B mon
Duoc 1y, Hoc vién Quan y cung cap (da
ctia chudt cong dong Wistar, khdi luong
120,0 = 10,0g, dugc cao bo long, tach
1y phan da lung, loai bé phan m& dudi
da. Bao quéan da chudt trong -20°C, su
dung trong vong 4 tuan). Moi trudng
giai phong: Ethanol 50% trong dém
phosphat pH 7,4. Nhiét do0 dung dich
khoang nhan: 32 + 2°C. Tdc do khudy
tor 600 vong/phut.
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Céch tién hanh: Tién hanh thir véi 300mg ché pham. Liy mau ¢ cac thoi diém
cach nhau 1 gio va lay dén 6 gio. Mdi 1an lay 300puL dich ¢ khoang nhén, dong
thoi bo sung cung lugng méi truong méi. Xac dinh nong do MET giai phong bang
phuong phap HPLC di tham dinh dugc. Luong MET giai phong qua mang da

chudt trén mot don vi dién tich tai thoi diém t duoc tinh theo cong thure sau:

Xt — Ce < 1
B Sc Scell

X (Veel X Sk + Vi x Ty Ske1)

X¢: Lugng MET giai phong trén mot don vi dién tich tai thoi diém t (ug/cm?);
Ce, Sc: Nong @6 mau chuan (pg/ mL) va dién tich pic mau chuan; Veen: Thé tich

khoang nhan (mL); Vi: Thé tich miu 14y ra (mL); Scen: Dién tich bé mat khuéch

tan (cm?); Sk: Dién tich pic thir k (k: 2 - 6; twong Ung thoi gian tir 2 - 6 gio).

- Phuong phap dinh lugng MET
bang HPLC:

Piéu kién sic ky: Cot Waters C18
Sum, 4,6 x 250mm. Detector UV budc
song 236,7nm. Thé tich tiém: 10uL.
Chuong trinh pha dong: ACN:H3PO4
0,1% = 60:40. Toc d6 dong: 1,0 mL/phut.
Thoi gian chay: 15 phut.

Quy trinh phan tich di duoc thim
dinh, dam bdo tinh twong thich hé¢
théng, do dic hiéu, d6 dung, do lap lai,
c6 su tuong quan chit ché giira ndong do
va dién tich pic cua MET theo phuong
trinh y = 398349x - 228771 (R?= 0,9998),

gia tri LOD = 0,59 g/mL va LOQ = 0,63
pg/mL.

3. Pao dirc nghién ciru

Nghién ctru thyc hién tuan thu céc
quy dinh hién hanh. S4 liéu nghién ctru
duoc Trung tim Nudi trong Nghién ctiru
Ché bién Dugc lidu, Cuc Hau can,
Quan khu 9 cho phép stir dung va cong
bd. Tap thé tac gia xin cam két khong
c6 bat ky xung dot loi ich ctia ca nhan
hay tap thé ndo lién quan dén ndi dung
bai bao va hoan toan chiu trach nhiém
vé nhitng van dé xung dot loi ich trong

nghién ctru.
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KET QUA NGHIEN CU'U VA BAN LUAN
1. Anh huéng thanh phan pha diu va chit nhii héa
Kem chtra cac hoat chét than dau gém MET, MEN, CAM, tinh dau bac ha, tinh
dau qué. Céac hoat chét nay khi tron véi nhau tao thanh hdn hop 16ng, c6 tinh chat
bay hoi manh va khé nhii hoa. Do d6, dé xay dung duoc cong thirc kem 6n dinh
can khao sat lya chon dugc thanh phan pha dau va chét nhil héa thich hop nhat.
Thiét ké cac cong thirc khao sat duoc trinh bay & bang 1.

Bang 1. Cong thirc khao sat thanh phan pha diu va chat nhii héa.

Ty 18 (%) cac thanh phin trong cong thirc khao sat

Thinh phan CT1 CT2 CI3 CT4 CT5 CT6 CT7 CT8 CT9 CT10 CT11 CT12 CT13 CT14
Pha diu

MET 12 12 12 12 12 12 12 12 12 12 12 12 12 12
MEN 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tinh ddu bacha 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CAM 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Tinh dau qué

—_
—_
—_
—_
—_
—_
—_
—_
—_
—_
—_
—_
—_
—_

Dau parafin
Déu Olive
Alcol cetylic
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Alcol cetostearylic

— NN o0 A~ B

— N o0 A~ B

— NN o0 A~ B

— N o0 A~ B

L "NV, S SN N

L " I VS B N N
—_

Sap ong 1
GMS 3
Vaselin 6 8 8
Acid stearic 6 8 10

Dung dich noc rhn 0,5 (dang dung dich 0,5% trong nudc)
hé mang 0,5%

W
w
w
W
w
W
w
W

Pha nudc
Tween 80 0,5 1 1,5 2 1 1,5 1,5 1,5
NLS 0,5 1 1,5 1
Triethanolamin 2 3 4

Nudc vura du 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Két qua danh gia chi tiéu chat lugng cta cac cong thirc khao sat & bang 1 duoc
thé hién trong bang 2.
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Bang 2. Anh hudng ctia ta duoc pha dau dén chi tiéu chat lugng
va do 6n dinh cua kem.

P 6n dinh
Cong

thire Tinh chat pH Ly Chutrinh 40°C/
tam  nhié¢t 1 thang

CT1 Kem dong nhat, thé chat long, hoi x6p 5,10+0,26 D b b

CT2 K?m dong nhat, thé chat mém, min 519<011 D 5 D
(I6ng hon CT3)

CT3 Kem déng nhét, thé chdt mém, min 571+0,11 D b b

CT4 Ke‘quong nhat, thé chat mém, min, 5074015 D 5 D
hoi long

CT5 Kem, thé chit cing dic nhu sap 6,32+0,07 D b D)

CT6 Kem déng nhét, thé chdt mém, min 5,74+0,08 D b b

CT7 K?m dong nhat, thé chat mém, min 669006 D 5 D
(I6ng hon CT6)

CTS K’em dO}lg nhat, thé chat mém, 5194012 D 5 D
co bot khi

CTY K(?,m (zong nhat, t’he‘chat qdac, })1 sam 7244010 D 5 D
mau dan trong qua trinh bao quan
Kem dong nhét, thé chit dic, bi sa

CT10 e‘:rn Czong nhat, : e‘c a qdac, P; sam 7474009 D 5 D
mau dan trong qua trinh bao quan

oT11 K?m df)ng nhat, the ‘chét lqéng, })1 sam 730£010 B b b
mau dan trong qua trinh bao quan

CT12 Hinh thanh dang kem nhung sau do
tach 16p trong qua trinh bao quan

CT13 Hinh thanh dang kem nhung sau do
tach 16p trong qua trinh bao quan

CT14 Hinh thanh dang kem nhung sau do ) ) ) )

tach 16p trong qué trinh bao quan

(-: Khéng ddnh gid do kem bi tach pha dau; B: Pat yéu cau)
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Cac cong thuc khao sat tou CT1 -
CT11 c6 cung thanh phan va ty 1¢ pha
dau, chi thay d6i vé chat nhii hoa. Két
qua bang 2 cho thay cac cong thirc déu
cho dang kem 6n dinh sau ly tim, bao
quan theo chu trinh nhiét va o
40°C/thang. Gia tri pH cac cong thic
nay ciing nam trong khoang tir 5,0 -
7,5. Tuy nhién, & cac cong thuc su
dung chat nhii héa xa phong kiém
(CT9 CT11, két hop giia
triethanolamin va acid stearic), kem bi
sam mau dan trong qua trinh bao quan.
Céc cong thuc su dung Tween 80 va
NLS déu tao thanh dang kem 6n dinh
nhung c6 thé chit khac nhau, tuy
thudc vao ty 1& chat nhii hoa st dung.
Trong do, cong thirc st dung Tween
80 va NLS véi ty 18 1,0 - 1,5% déu cho
dang kem déng nhat, mém min. Mic
du vay, ¢ cong thuc dung NLS tao
nhiéu bot hon trong qua trinh bao ché,
nén sau khi bao ché phai dé on dinh roi
tiép tuc khudy tron thi méi tao dugc
thé chidt mém min va it bot. Do do, véi
thanh phan pha dau d3 lya chon thi

chat nhii hoa thich hop nhat 1a Tween
80 voi ty 1€ 1,0 - 1,5%. Khi danh gia
vé thé chat ctia CT3 thiy dic hon CT2
nén lya chon ty 1& Tween 80 1,5% dé
khéo sat thanh phan pha dau.

Céc cong thuc CT12 - CT14 gitr
nguyén ty 1é pha dau nhung thay doi vé
thanh phan pha dau. Két qua bang 2 cho
thiy khi thay alcol béo (alcol cetylic,
alcol cetostearylic) hoic GMS bang
vaselin thi cac cong thurc kem tao thanh
déu khong on dinh, bi tach pha diu
trong qua trinh bao quan. Nhu vay, cong
thitc CT3 6n dinh va co thé chat phu
hop nhit nén duoc lya chon cho cac
nghién ctru tiép theo.

2. Anh huéng ty 1¢ pha diu va chat
1am ting tinh thim

Tir cong thirc CT3, tién hanh thay doi
ty 16 pha dau, dong thoi thém chét 1lam
ting tinh thim 1a IPM, glycerin. Cac
cong thirc khao sat dugc trinh bay ¢
bang 3, két qua danh gia chi tiéu chat
luong va do on dinh duoc trinh bay &
bang 4.

Bang 3. Cong thirc khao sat anh hudng cua ty 16 pha dau va
chat 1am tang tinh tham.

Thanh phin CT3 CT15 CT16 CT17 CTi18
Pha dau
MET 12 12 12 12 12
MEN 3 3 3 3 3
Tinh dau bac ha 1 1 1 1 1
CAM 1 1 1 1 1
Tinh dau qué 1 1 1 1 1
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Thanh phin CT3 CT15 CT16 CT17 CTi8
Dau parafin 4 4 3 4 4
Dau olive 4 4 3 4 4
Alcol cetylic 8 10 6 8 8
Alcol cetostearylic 2 2 2 2 2
Sap ong 1 1 1 1 |
GMS 3 3 3 3 3
IPM - - - 4 4
Cong pha dau 40 42 38 44 44
Dung dich noc ran hd mang 0,5% 0,5 (dang dung dich 0,5% trong nudc)
Pha nudc

Tween 80 1,5 1,5 1,5 1,5 1,5
Glycerin - - - - 5
Nudc vira du 100 100 100 100 100

Bang 4. Anh hudng cua ty 1¢ pha dau va chéat gy tham dén chi tiéu chat luong
va d6 on dinh ctia kem.

D) 6n dinh
Cong )
thixe Cam quan pH Ly Chutrinh 40°C/
tam nhiét 1 thang

Ché pham dang kem ddng nhat,

CT3 X4k ) 5,71+ 0,11 b b b
thé chat mém, min

CTIS C}le pilamkdang 'kem dong nhat, 5.50< 0,07 D D D
thé chat mém, min

CT16 Cl;e pilamkdang 'kem fio?g nhat, 6.46 = 0,09 D D D
thé chat mém, min, hoi long

CT17 Clle p?amkdang .kemr dong nhat, 7.06<0.16 D D D
thé chat mém, min, bong muot

CTIS Ché pham dang kem dong nhat, 6.95 = 1,89 D D D

thé chat mém, min, bong muot
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Ty 1é pha dau/pha nudc khong nhitng anh huéng dén sy hinh thanh va on dinh
ctia kem, ma con anh huong dén thé chét ciia kem. Do d6, diéu chinh ty 1¢ pha dau
bang cach thay dbi ty 18 alcol cetylic (CT3, CT15, CT16), ddng thoi bd sung IPM
vao pha dau (CT17) va glycerin vao pha nuéc (CT18). Két qua bang 4 cho thay
cac cong thirc déu tao thanh dang kem déng nhét, 6n dinh. V& thé chat, céc cong
thirc CT15, CT17 va CT18 déu c6 thé chat mém, min, pht hop cho dang kem boi
da hon cac cong thirc con lai. Vi vy, ba cong thirc trén duoc lya chon dé danh gia
tinh thidm qua mang da chudt nham lya chon duoc cong thuc bao ché kem
Cobratofor c6 lvong MET tham qua da cao nhat. Két qua duoc trinh bay & hinh 1.

120
100
80
60
40
20

Lwong methyl salycylat
tham qua da (mg/cm2)

1 2 3 4 5 6 7
Thei gian (h)
—i+—DEEPHEAT —e—CT15 +—CT17 CT18

Hinh 1. D6 thim cia MET qua mang da chudt trong ethanol 50%.

Hinh 1 cho thay khi b6 sung IPM vao thanh phan pha dau ¢ cong thire CT17 da
1am tang tinh thAm cho MET qua mang da chudt so v4i cong thirc CT15. Khi thém
IPM vao pha dau va thém glycerin vao pha nuéc (CT18) thi tinh thdm ctia MET
tuong tu nhu cong thirc CT17 nhung tir thoi diém 4 gio ¢6 xu huéng cao hon. So
v6i kem dbi chiéu Deep Heat Rub Plus, kem tinh thim ctia MET & cong thirc CT18
kha twong dong. Nhu vay, cong thic CT18 13 phu hop nhat dé bao ché kem
Cobratofor.

KET LUAN qua mang da chuot. Tt do, da Iua chon
Pi khdo sat dugc anh huong cua dugc cong thirc CT18 dé bao ché kem
cong thirc bao ché gdm: T4 duoc pha boi da Cobratofor.
dau, chit nhii hoa, ty 18 pha dau/pha Loi cam on: Tap thé tac gia xin cam
nudc, chat 1am ting tinh thAm dén tinh  on Bo Qudc phong da hd tro kinh phi dé
chit, @6 6n dinh va tinh thAm cia MET  thuc hién nghién ctru nay.
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