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Tém tit

Muc tiéu: Xay dung dugc phuong phép sic ky khi két ndi detector ion hoa
ngon lira (GC-FID) dé dinh luong dong thoi menthol (MEN), camphor (CAM),
methyl salicylate (MET) trong thudc kem Cobratofor. Phwong phdp nghién ciru:
Khao sat lya chon diéu kién sic ky dua vao tai liéu tham khao. Tham dinh
phuong phap phan tich theo huéng dan chung ctia ICH. Két qud: Pi lua chon
duoc diéu kién sic ky voi cot HP5 (0,32mm x 30m x 0,25um); khi mang nito &
toc d6 dong 1,1 mL/phut; nhiét d6 budng tiém 1a 250°C; nhiét do FID la 270°C;
thé tich tiém 1a 1pL; ty 1& chia dong 1a 10:1; chuong trinh 1am néng 16: Nhiét do
cot ban dau duy tri & 100°C trong 3 phut, ting 5°C/phat dén 150°C, sau d6 ting
25°C/phut dén 250°C va duy tri nhiét do nay trong 3 phat. Két qua tham dinh cho
thay dbi v6i ca ba chat thanh phan nghién ctru, phuong phap c6 d6 dic hiéu cao;
d6 tuyén tinh tot v6i hé sd tuong quan cao (R > 0,999); do ding cao véi % tim
lai déu nam trong khoang 98.0 - 102,0%; do lap lai t6t v6i d6 léch chudn tuong
ddi (relative standard deviation - RSD) < 1,0% ; gi61 han phat hién va gidi han
dinh lugng lan lugt nam trong khoang 0,48 - 3,84 pg/mL va 1,58 - 12,67 pg/mL.
Két lugn: Di xay dyng va tham dinh dugc phuong phap GC-FID dé dinh luong
dong thoi MEN, CAM, MET trong thuéc kem Cobratofor. Phuong phap phén
tich nay da dap ung dy du cac yéu cau tham dinh theo hudng din cta ICH.

Tw khoa: Menthol; Camphor; Methyl salicylate; GC-FID.
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DEVELOPMENT OF THE GAS CHROMATOGRAPHY METHOD
FOR THE SIMULTANEOUS QUANTIFICATION OF MENTHOL,
CAMPHOR, AND METHYL SALICYLATE IN COBRATOFOR CREAM

Abstract

Objectives: To develop the gas chromatography (GC-FID) method for the
simultaneous quantification of menthol (MEN), camphor (CAM), and methyl
salicylate (MET) in Cobratofor cream. Methods: Chromatographic conditions
were selected based on references. The analytical method was validated
according to ICH guidelines. Results: Chromatographic conditions were chosen,
including HPS column (0.32mm x 30m x 0.25um); nitrogen carrier gas with a
flow rate of 1.1 mL/minute; inlet temperature of 250°C; FID temperature of
270°C; injection volume of 1uL; a split ratio of 10:1; for a program of the heating
oven, the initial temperature was 100°C and maintained for 3 minutes, raised to
150°C at a rate 5°C/minute, then to 250°C at a rate 25°C/minute and maintained
for 3 minutes. Validation results showed that, for the target components, the
method had high specificity; good linearity with high correlation coefficient
(R? > 0.999); high accuracy with a recovery rate in the range of 98.0 - 102.0%;
good repeatability with RSD < 1.0%; limits of detection and limits of
quantitation were in ranges of 0.48 - 3.84 pg/mL and 1.58 - 12.67 pg/mL,
respectively. Conclusion: The GC-FID method for simultaneous quantification
of MEN, CAM, and MET in the Cobratofor cream has been developed and validated.
This analytic method met all validation requirements according to ICH guidelines.

Keywords: Menthol; Camphor; Methyl salicylate; GC-FID.

DAT VAN DE

Trung tdm Nudi trong Nghién ctru
Ché bién Dugc lidu, Cuc Hau can,
Quan khu 9 1a don vi hang dau cua
Quan d6i va ca nudc vé nudi va khai
thac noc ran hd mang lam nguyén liéu
san xuét thudc. T ngudn noc rin hd
mang san xuat dugc, Trung tdm tién
hanh nghién ctru bao ché kem boi da
Cobratofor chra noc rin hd mang,
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MET, MEN, CAM, tinh diu bac ha,
tinh dau qué. Trong do, viéc xay dung
duogc phuong phap dinh luong cac hoat
chat 1a can thiét d¢ kiém soat chét
luong cta ché pham trong qué trinh
nghién ciru phat trién san pham. Hién
nay, Dugc dién Viét Nam va Dugc
dién cac nudc chua co6 chuyén luan
dinh lwong ddng thdi MEN, CAM,
MET. Mic du trén thé giéi di c6 mot



TAP CHI Y DUQC HQC QUAN SU SO 1 - 2025

sO nghién ciru vé dinh lugng dong thoi
ba chat nay nhung chua phu hop voi
diéu kién thuc té & trong nudc vé cot
chay sic ky va chuong trinh chay sic
ky [1, 3, 4]. Do vay, nghién ctu nay
duoc tién hanh nhim: Xdy dung
phwong phip GC-FID dé dinh lwong
déng thoi MEN, CAM, MET trong kem
Cobratofor dé chii dong trong céng tdc
xdy dung tiéu chudn va kiém sodt chat
lieong ciia san pham.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

Chat chuan do Vién Kiém nghi¢m
Thudc Trung wong cung cép gom:
MET (SKS: C0219324.02, ham luong:
98,5%); CAM (SKS: (C0220326.02,
ham luong: 96,5%); MEN (SKS:
0221325, ham luong: 98,8%). Hoa chat
va dung moi: n-hexan PA (Merck),
biphenyl (S6 16: $6295090622; Merck).
Kem boi da Cobratofor do Trung tam
Nudi trong Nghién ctru Ché bién Dugc
liéu san xuét (S6 16: TNO123), thanh
phan gom: Noc rin hé mang 0,5mg,
MET 2,4g, MEN 0,6g, CAM 0,2g, tinh
dau qué 0,2g, tinh dau bac ha 0,2g, ta
dugc vura du 20g.

Thiét bi va dung cu: May sic ky khi
GC-6890N (Agilent, My), can phan
tich AB 265S do chinh xac 0,Img
(Mettler -Toledo, Thuy S¥), cac dung
cu khac dat tiéu chuan phan tich.

2. Phwong phap nghién ctru

* Chudn bi mau:

Dung dich chuin ndi: Can chinh xéac
khoang 250mg biphenyl vao binh dinh
muc 100mL, thém 50mL n-hexan, lic
siéu am trong 10 phut, dé nguoi, thém
n-hexan vira di dén vach, lic déu.

Dung dich chuidn gbc CAM: Can
chinh xac khoang 20mg chuan CAM
vao binh dinh mtrc 50mL, thém 20mL
n-hexan, lac siéu am trong 10 phut, dé
ngudi, thém n-hexan vira dt dén vach,
lac déu.

Dung dich chuan goc MEN: Can
chinh xac khoang 60mg chuian MEN
vao binh dinh mac 50mL, thém 20mL
n-hexan, lic siéu 4m trong 10 phut, dé
ngudi, thém n-hexan vura du dén vach,
lic déu.

Dung dich chuan géc MET: Can
chinh x4c khoang 120mg chuan MET
vao binh dinh muc 25mL, thém 15mL
n-hexan, lic siéu 4m trong 10 phut, dé
ngudi, thém n-hexan vtra du dén vach,
lic déu.

Dung dich chuan hén hop: Hut
chinh x4c 4,0mL dung dich chuan géc
CAM + 4,0mL dung dich chuan gbc
MEN + 4,0mL dung dich chuan gbc
MET + 2,0mL dung dich chuan noi
vao binh dinh mic 20mL, thém
n-hexan vira di dén vach, lic déu, loc
dung dich qua mang loc 0,45um.

Dung dich thu: Can chinh xac
khoang 0,4g ché phim vao binh dinh
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muc 50mL, thém 20mL n-hexan, lic
siéu am trong 10 phut, dé ngudi, thém
chinh xac 5,0mL dung dich chuin noi,
thém n-hexan vira du dén vach, lic déu,
loc dung dich qua mang loc 0,45um.

Dung dich placebo: Can chinh xac
khoang 0,4g placebo (khong chua
CAM, MEN, MET) vao binh dinh murc
50mL, thém 20mL n-hexan, lic siéu
am trong 10 phut, dé ngudi, thém chinh
xac 5,0mL dung dich chuan ndi, thém
n-hexan vira di dén vach, lic déu, loc
dung dich qua mang loc 0,45um

* Lira chon diéu kién sdc ky: Trén
co s& tham khdo tai liéu d€ lya chon
diéu kién sic ky gom: Cot, téc do khi
mang, nhiét d6 budng tiém, ty 1é chia
dong, detertor ion hoa ngon Itra va
nhiét do 1o.

* Tham dinh phwong phdp dinh leong:
Phuong phap dinh luong dugc thim
dinh theo huéng dan cua ICH dua trén
cac chi tieu: Bo dac hiéu, do tuong
thich hé thong, d6 tuyén tinh, do ding,
do lap lai, gidi han phat hién va gioi
han dinh lugng ctia phuong phap [5].

Cong thtrc tinh: Ham luong % (k1/kl)
ciia MEN (hodc CAM, MET) trong ché
pham duoc tinh theo cong thuc:

Fix mex HL: % x d;
X (% kl/kl) = x 100

Fex mex de

Trong d6: F,, Fe: Ty s dién tich
gitta pic MEN (hoac CAM, MET) so
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v6i pic chuan ndi biphenyl trén sic ky
d6 cua dung dich thur va trén sic ky dd
ciia dung dich chuin twong tmg; m,
me: Khéi luong can chuin va khoi
luong can thu (mg); HL.: Ham luong
chat chuin (%); dc, di: P pha lodng
dung dich chuan va do pha lodng dung
dich thr.

3. Dao dirc nghién ciru

Nghién ctru tudn thu cac quy dinh
hién hanh. S liéu duoc Trung tam
Nudi trong Nghién ctru Ché bién Duoc
liéu, Cuc Hau can, Quan khu 9 cho phép
sir dung va cong bd. Nhom tac gia cam
két khong c6 bat ky xung dot loi ich ca
nhan hay tap thé nao lién quan dén noi
dung bai bdo va hoan toan chiu trach
nhiém vé nhirng van dé xung dot loi
ich trong nghién ctru (néu co).

KET QUA NGHIEN CUU VA
BAN LUAN

1. Két qua lra chon diéu kién sac ky

Tu tai liéu tham khao [2, 3, 4], lua
chon diéu kién séic ky sau: Cot: HP-5
(0,32mm x 30m x 0,25pum); khi mang
Na, toc do 1,1 mL/phut; bué)ng tiém:
250°C, chia dong 10:1; detertor ion hoa
ngon lua: 270°C; nhiét do 10 theo
chuong trinh: Ban dau duy tri ¢ 100°C
trong 3 phit, sau do6 ting 5°C/phut dén
150°C, tang 25°C/phut dén 250°C va
duy tri ¢ nhiét do nay trong 3 phut; thé
tich tiém: 1,0p/L; thoi gian phan tich:
20 phat.
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2. Két qua thim dinh phwong phap dinh lwong

* Tham dinh tinh twong thich hé thong:

Tiém vao hé théng sic ky 6 1an dung dich chuin hdn hop c6 ndng do cua
CAM, MEN, MET lan luot 1a 0,08 mg/mL, 0,24 mg/mL va 0,96 mg/mL. Tién
hanh phan tich theo diéu kién da chon. Két qua duoc trinh bay & bang 1.

Bang 1. Két qua khao sat tinh twong thich ctia hé théng.

CAM MEN MET Biphenyl Ty s6 DT ciia pic chat

TT so v6i pic biphenyl
Tr  DTpic Tr DTpic Tr DTpic Tr DT pic

, , , , CAM MEN MET
(phi) (pA.s) (phi) (pA.s) (phit) (pAss) (phit) (pA.s)

1 8,466 166,67 8,939 490,55 9,494 1285,17 13,671 642,57 0,2594 0,7634 2,0000

2 8,461 16590 8,935 486,90 9,49 1278,41 13,670 625,01 0,2654 0,7790 2,0454

3 8,468 167,16 8941 493,08 9,496 1291,71 13,673 646,57 0,2585 0,7626 1,9978

4 8471 161,58 8,944 475,776 9,488 1244,52 13,676 615,47 0,2625 0,7730 2,0221

5 8,472 163,19 8946 480,39 9,501 1258,68 13,677 626,96 0,2603 0,7662 2,0076

6 8,477 16585 8,950 48841 9,504 1278,89 13,680 635,06 0,2612 0,7691 2,0138

TB 8,469 165,06 8,943 48585 9,496 1272,90 13,675 631,94 0,261 0,769 2,014

RSD 006 133 006 135 007 140 003 185 095 081 087
(%)

(DT: Dién tich)

Két qua bang 1 cho thdy d6 léch chuan twong dbi ctia thoi gian luu va dién tic
pic déu < 2%. Pic cua 4 chat déu nhon va tach khoi nhau hoan toan. Nhu vay, hé
théng sic ky c6 tinh tuong thich cao va phu hop dé st dung phan tich mau

nghién ctru.
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* Tham dinh d¢ dic hiéu:
Tiém vao hé thdng sic ky mau placebo, dung dich chuin va dung dich thu
theo diéu kién séc ky da lya chon. Két qua dugc thé hién & hinh 1, 2 va 3.

FID1 B, (COBR1206\CH100%01.D)
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Hinh 2. Sic ky d6 dung dich placebo.

FID1 B, (COBR1206\THU10004.D)
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Hinh 3. Sic ky d6 dung dich thir ciia thuéc kem Cobratofor.

Két qua trén cho thdy: Trén sic ky dd cua dung dich thir ¢6 cac pic c6 thoi
gian luu twong trng véi thoi gian luu cua cac pic CAM (khoang 8,4 phut), MEN
(khoang 8,9 phiit), MET (khoang 9,4 phut) thu dugc tir sic ky d6 cua dung dich
chuan. DPong thoi, trén sic ky do cua dung dich placebo khong xuét hién cac pic
tai thoi gian luu twong tmg vai cac pic CAM, MEN, MET va biphenyl. Nhu vay,
phuong phap dinh lugng dam bao dg dac hi¢u.
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* Tham dinh khodng néong dé tuyén tinh:

Pha mot ddy cac dung dich chuan hdn hop trong n-hexan dé duoc cac dung
dich c¢6 ndong 6 CAM, MEN, MET lan lugt bang 25%, 50%, 75%, 100%, 125%
va 150% so voi nff)ng do dinh luong. Néng dd cta chit chuan ndi ¢d dinh 14 0,25
mg/mL. Tién hanh séic ky theo diéu kién lua chon, két qua duoc thé hién & bang
2 va hinh 4.

Bang 2. Két qua xac dinh khoang tuyén tinh giira ndong d6 va ty s6 dién tich
cua cac pic CAM, MEN, MET véi pic chuén noi.

Miu 1 2 3 4 5 6
CAM 0,0201 0,0401 0,0602 0,0803 0,1004 0,1204
Nong do
MEN 0,0602 0,1204 0,1807 0,2409 0,3011 0,3613
(mg/mL)
MET 0,2391 0,4782 0,7172 09563 1,1954 11,4345
Ty sb CAM/IS 10,0649 0,1305 0,1973 0,2561 0,323 0,3916

diéntich MEN/IS 0,1916 0,382 0,5787 0,7689 09512 1,1516
pic MET/IS 0,4882 0,986 11,5041 2,0145 2,4967 3,0282

Khoing tuyén tinh cia Camphar (4 Khaing tuyén tinh cita Menthol (B) Khoing tuyén tinh ciia Methyl salicylat (C)
0450 1400 3,500 - ’ ’ ’
2 0400 ¥=3,2309x+0,0003 4 £l
g Y e A 2 1 Y= 317785+ 01,0009 R S 3000 - y-2,1203x-0,0213 .
Z om0 . : R?=0,9999 - 2 T OR=0,9999 -~
S 030 el 3 1000 ’ e Z 2,500 " A
oy - s ] ~
T 0250 P 2 080 s 2 2,000 - A
-i 0,200 P § 0,600 e £ 1,500 - 7
£ s e o 00 7
PR z A £ 1,000 -
2 og0m0 1 ¢ 0200 1 o7 = 050 - &
0,000 . . 0,000 . ! . \ 0,000 . .
0015 0035 0,055 0,075 0,095 0I5 0135 0,015 0,115 0,215 0315 0415 0,150 0,650 1.150 1,650
Néng df (mg/mly Niéng df (mg/ml) Nong dé (mg/ml)

Hinh 4. D6 thi biéu dién mdi twong quan giita ndng d6 va ty sb dién tich
ctia pic CAM (A), MEN (B), MET (C) so vdi pic chuan noi biphenyl.

Két qua trén cho thy c6 su tuong quan tuyén tinh chat ché giira ty s6 dién tich
pic cia CAM, MEN, MET so v6i ctia chuan ndi biphenyl va ndng do ciia cac
chat trong khoang ndng d6 khao sat.
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* Tham dinh do diing:

Thém nhirng luong chuin khac nhau vao cing mét nén mau (kem Cobratofor

c6 noéng d6 khoang 25% so véi nong do dinh luong). Luong chuin thém vao 1a
25%, 75%, 100% dé thu duoc dung dich tuong ung vd6i 3 muc néng do 50%,
100% va 125% so voi néng do dinh luong. Két qua dugc thé hién & bang 3,

bang 4 va bang 5.

Bang 3. Két qua xac dinh do ding ctia phuong phap ddi v6i hop chat CAM.

Luong chudn Ty s6 DT pic Ty s6 DT pic Nong d0 Luongchuin %
thém vio CAM/ISé CAM/IS & miu tim lai tim lai tim lai
(mg) miu nén thém chuin  (mg/mL) (mg)
10,73 0,0742 0,1421 0,0210 10,51 101,52
11,97 0,0742 0,1502 0,0235 11,76 101,80
Dung
dich 11,09 0,0742 0,1440 0,0216 10,80 100,95
50%
Trung binh 101,42
RSD (%) 0,42
10,73 0,0742 0,2770 0,0628 10,46 101,03
11,97 0,0742 0,2994 0,0697 11,62 100,59
Dung
dich 11,09 0,0742 0,2799 0,0637 10,61 99,17
100%
Trung binh 100,26
RSD (%) 0,97
10,73 0,0742 0,3459 0,0841 10,51 101,54
11,97 0,0742 0,3692 0,0913 11,41 98,80
Dung
dich 11,09 0,0742 0,3474 0,0846 10,57 98,79
125%
Trung binh 99,71
RSD (%) 1,59

(DT: Dién tich)
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Bang 4. Két qua xac dinh do ding ctia phuwong phap ddi v6i hop chat MEN.

Lugngchuin Ty sé DT  Tyso DT pic Nong dd Luongchuin %
thém vao pic MEN/IS MEN/IS é miu tim lai tim lai tim lai

(mg) 6 miunén  thém chuin (mg/mL) (mg)
31,34 0,2757 0,4747 0,0626 31,31 101,12
34,07 0,2757 0,4917 0,0680 33,98 100,95
Dung
dich 31,75 0,2757 0,4752 0,0628 31,40 100,09
50%
Trung binh 100,72
RSD (%) 0,55
31,34 0,2757 0,8618 0,1844 30,74 99,27
34,07 0,2757 0,9120 0,2002 33,37 99,15
Dung
dich 31,75 0,2757 0,8707 0,1873 31,21 99,49
100%
Trung binh 99,30
RSD (%) 0,17
31,34 0,2757 1,0637 0,2480 31,00 100,11
34,07 0,2757 1,1483 0,2746 34,32 101,97
Dung
dich 31,75 0,2757 1,0713 0,2503 31,29 99,76
125%
Trung binh 100,61
RSD (%) 1,18

(DT: Dién tich)
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Bang 5. Két qua xac dinh d6 ding ctia phwong phap ddi v6i hop chat MET.

Luongchuin Ty s6 DT Ty s6 DT pic Nong dd Luwongchuin %
thém vao pic MET/IS MET/IS é miu tim lai tim lai tim lai

(mg) 6 miunén  thém chuin (mg/mL) (mg)
49,55 0,5650 1,0742 0,2402 48,03 98,41
48,27 0,5650 1,0632 0,2350 47,00 98,84
Dung
dich 49,75 0,5650 1,0742 0,2402 48,04 98,02
50%
Trung binh 98,43
RSD (%) 0,42
49,55 0,5650 2,1456 0,7454 49,70 101,82
48,27 0,5650 2,0820 0,7155 47,70 100,32
Dung
dich 49,75 0,5650 2,1537 0,7493 49,95 101,94
100%
Trung binh 101,36
RSD (%) 0,89
49,55 0,5650 2,6550 0,9857 49,29 100,98
48,27 0,5650 2,6178 0,9682 48,41 101,81
Dung
dich 49,75 0,5650 2,6718 0,9936 49,68 101,38
125%
Trung binh 101,39
RSD (%) 0,41

(DT : Dién tich)

Két qua trén cho thay phuong phap dinh luong c¢6 do ding cao, % tim lai cta
phuong phéap dbi voi dinh lwong cac hop chat CAM tir 98,79 - 101,54%, MEN tir
99,15 - 101,97% va MET tir 98,02 - 101,81% véi gia tri do léch chuan thap
(RSD < 2%).
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* Tham dinh dé Idp lai:

Tién hanh phan tich sic ky cac mau dung dich chuan va dung dich tht, lap lai
6 lan riéng biét. Tinh ham lugng % cia CAM, MEN, MET trong mau thir va xac
dinh d6 1éch chuan tuong ddi cua két qua. Két qua dugc thé hién & bang 6.

Bang 6. Két qua tham dinh d¢ lap lai caa phuong phap.

TT KL mau Ty s6 dién tich Nong d9 (mg/mL) Ham lwgng (%)
(mg) CAM/IS MEN/IS MET/IIS CAM MEN MET CAM MEN MET
1 460,74 0,3064 1,1229 23765  0,0942 0,3518 1,1282 1,02 3,82 12,24
2 44342 0,2960 1,0875  2,2478  0,0910 0,3407 1,0671 1,03 3,84 12,03
3 450,16 0,3057 1,L1176 ~ 2,3293  0,0940 0,3501 1,1058 1,04 3,89 12,28
4 502,14 0,3390 1,2424  2,5781  0,1042 0,3892 1,2239 1,04 3,88 12,19
5 465,52 03123 1,1508  2,4014  0,0960 0,3605 1,1400 1,03 3,87 12,24
6 447,78  0,2992 1,1063  2,3033  0,0920 0,3466 1,0934 1,03 3,87 12,21
Trung binh 1,03 3,86 12,20

RSD (%) 0,78 0,68 0,72

(KL: Khéi leong)

Két qua bang 6 cho thdy d6 1éch chuan twong ddi ctia 6 1an phan tich riéng biét
ddi véi cac hop chit CAM, MEN, MET trong mau phan tich lan luot 1a 0,78%,
0,68% va 0,72%. Két qua nay chimg to phuong phap c6 do lip lai tot.

* Gioi han phat hién va gioi han dinh luong:
Két qua xac dinh LOD va LOQ cia CAM 14 0,8 va 2,64 pg/mL, cia MEN la
0,48 va 1,58 pg/mL, cua MET la 3,84 va 12,67 pug/mL.

KET LUAN

Pi xdy dung va tham dinh duoc
phuong phap GC-FID dé dinh luong
dong thoi CAM, MEN, MET trong
kem Cobratofor. Phuong phap dinh
luong nay da dap tmg day du cic yéu
cau tham dinh theo huéng dan ciia ICH

vé do dic hiéu, khoang tuyén tinh, do
dang, do lap lai, gi61 han phat hién va
gi61 han dinh lugng. Vi vay, co6 thé ung
dung phuong phap nay trong xay dung
tiéu chuan va kiém soat chat luong cua
ché pham Cobratofor hodc cic ché
pham cung dang bao ché c6 chira 3
hop chat CAM, MEN va MET.
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Loi cdm on: Nhom tac gia xin cam
on Bo Qudc phong d3 hd tro kinh phi
dé thyc hién noi dung nghién ctru nay.
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