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Tom tat
Cac chat bao quan methylparaben va propylparaben dugc dung chu yéu trong dugc ~ Nhan —  07/06/2023
phim va mi pham. Tuy nhién, viéc kiém soat cac chat bao quan la can thiét, do cac chat  Puoc duyét 31/07/2023
bio quan ndy cin duoc sir dung trong ndng do cho phép dé dam bao su an toan cia  “ON9 bo  12/09/2023
nguoi tiéu dang. Nghién ciu nham myc dich dwa ra qui trinh dinh lugng dong thoi
methylparaben va propylparaben trong kem boi da bang phwong phap séc ki 16ng hiéu
nang cao. Qui trinh gdm cac budc hoa tan mau trong ethanol:H,0 (70:30, v/v) va dinh Tir Kh
lugng bing phuong phap sic ki l6ng higu nang cao, sir dung cot RP-18 (250 mm x 46 oa
o . AN i pia dinh lugng,

mm X 5 um), dau do photo diode array (PDA) véi budc song phat hién 256 nm, pha methviparaben
dong methanol:dém Kkali dihydrophosphat (65:35, v/v). Phuong phap phan tich ¢6 d6 0 ylparaben,
dac hiu, do tuyén tinh, do dang va do 1p lai dat y&u cAu theo huong din ngi dung va P ObY Paraben,

; , N e s R . thuoc kem boi da,
phuong phap cua Ho6i nghi Hai hoa Quoc té (International Conference on chiét sidu am
Harmonization — ICH). Phuong phéap nay phu hop dé phan tich cac loai kem bdi da c6 I tam ’

chira thanh phan chat bao quan methylparaben va propylparaben.
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1 Gi¢i thiéu

Methylparaben va propylparaben c6 kha nang khang
khuan va khang nam hiéu qua, dong thoi ciing 1a nhitng
chat bao quan thuc phdm, mi phdm va duoc pham quan
trong. Methylparaben va propylparaben dung phé bién
nhat dé kiém soét sy phét trién cua vi khuan do phd
khang khuan rong va kha niang khang khuan tot.
Methylparaben va propylparaben thuong duoc dung
két hop Vi ¢6 tac dung manh khi duoc str dung cing
nhau [1]. Vi vay, viéc xac dinh cac chit bao quan nay
trong duoc pham dong vai tro quan trong dé dam bao
chat lugng thudc va sy an toan cia nguoi tiéu dang.
Methylparaben c6 céng thirc hda hoc CgHsOs, 1a metyl
este cua axit p— hydroxybenzoic ton tai dang bot, tinh
thé mau trang, gan nhu khong mui, co vi dang nhe va
c6 kha nang chdng lai nAm men va nim mdc trén pH
rong tir 3-8. Bén canh do, propylparaben 1a propyl 4—
hydroxybenzoate, ton tai dang bot, két tinh mau triang,
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phuong phap HPLC

rat it tan trong nuoc, dé tan trong ethanol 96 % va
methanol (MeOH) [2]

Gan day da c6 mot sb cong bd dé cap dén viéc ding
phuong phap phan tich sic ki 16ng hiéu ning cao (High
performance liquid chromatography — HPLC) dé dinh
lwong dong thoi methylparaben va propylparaben trong
mot s6 nén miu khac nhau nhu trong mi pham, vién
nang mém va dung dich huyén phu. C6 nghién cau da
xac dinh mot s paraben trong mi pham phu hop cho
dbi twong mau khdng chira md trin hodc nén mau
khbng chira ham lugng béo cao nhu son dudng moi
DHC (gdm dau olive, 14 16 hdi, cam thao va vitamin E),
kem nghé Thai Duong (gdm nghg, vitamin E, vitamin
B2, nano bac, diu paraffin) va kem dudng 4m Nivea
(gom panthenol, axit citric, glycerin, vitamin E) [3].
Tuy nhién, pham vi ttng dung cta nghién ciru chua mé
rong cho ddi twong mau c6 ham lugng béo cao nhu nén
mau kem boi da, trong d6 gdm cac thanh phan
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cloramphenicol, polawax GB 200, cetyl alcohol,
glycerin monostearat, sap ong, Md& tran, propylen
glycol, polysorbat 80, nipagin, nipasol va nudc tinh
khiét. Nén mau chtira m& trin c6 cac axit béo khong bao
hoa gdom oleic, axit linoleic, glycerin palmitat,... nén
viéc str dung dung méi MeOH:H,0 (50:50; v/v) c6 thé
chua phu hop va khong chiét hoan toan chat phan tich
ra khoi nén mau, tir d6 sé anh huong dén viéc xac dinh
ham lugng hoat chét c6 trong mau thir. Nam 2019, tac
gia Truong Québc Ky va cong su da xay dung qui trinh
dinh lugng dong thoi methylparaben va propylparaben
trong vo nang mém bang phuong phap HPLC véi dau
do PDA. Nhom tac gia nay da ap dung diéu kién sac ki
theo Dugc dién Mi USP 41 (United States
Pharmacopoeia), dung c6t C18 (150 mm x 4,6 mm x 5
um), pha dong gdbm MeOH — dung dich dém kali
dihydrophosphat (55:45, v/v). Két qua thu duoc
methylparaben va propylparaben tdch nhau hoan toan
va hinh dang peak ddi xting, véi hé s kéo duodi 1,15 va
do phén giai 10,33. Vi vay, nghién ctu chon pha dong
gom MeOH — dung dich dém kali dihydrophosphat.
Ngoai ra, mot nguyén ctu khac xac dinh dong thoi cac
chat bao quan methylparaben va propylparaben trong
huyén phu sucralfat bing phwong phap HPLC. Qué
trinh phan tach dugc thuc hién bang céch sir dung pha
dong la acetonitril:H,O (50:50, v/v) di qua cot C18 dé
phan tdch methylparaben va propylparaben véi buéc
s6ng phat hién 205 nm. Nhuge diém caa phuong phap
1a budc song phét hién cua hop chat gan véi budc séng
cua dung méi [3-5]. Mot tai liéu nghién ciru khac xac
dinh dong thoi 4 hop chit gom miconazole,
triamcinolone, methylparaben va propylparaben trong
mau kem béi da, nhém nghién ciru ding cot C8 (150
mm x 4,6 mm x 5 pm), pha dong gom hdn hop axit
trichloroacetic 5 mM trong axit photphoric 0,05 % va
acetonitril theo ti 1& 52:48 (v/v), toc d6 dong pha dong
0,9 mL.min™%, budc séng phét hién 264 nm va sir dung
nasteride lam chat noi chuan. Két qua thu duoc, dbi voi
% ti l¢ phuc hoi methylparaben (91,2-95,4) %,
propylparaben (91,1-95,2) %, triamcinolone (97,1-
99,6) %, miconazole (100,7-104,6) % [6]. Vi qui trinh
phén tich nay methylparaben va propylparaben chua
dap wng yéu cau vé % ti I¢ phuc hoi (98-102) %. Nham
muc dich kiém soét chat lwong cua cac chat bao quan
noi trén trong duoc pham va tdi wru qui trinh phan tich
don gian, ¢ thé &p dung dé& dang cho cac cong ty duoc
pham, chiing t6i da thyc hién nghién ciu xay dung qui
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trinh dinh luong chat bao quan gdm methylparaben va
propylparaben bang HPLC va ap dung qui trinh da xay
dung trén dbi tuong kem boi da.

2 Vat liéu va phuong phap nghién cuu

2.1 Nguyén vat li¢u

211 Dung mobi: methanol, ethanol, kali
dihydrophosphat (tat ca cta Supelco, Dwc); chat chuan
methylparaben, propylparaben ham luong nguyén
trang 100,03 % (Vién Kiém nghiém Thubc Trung
wong); mau thir kem bdi da Trangusa AAA lo 8 g
(Bidopharma USA, Viét Nam).

2.1.2 Thiét bi: may sic ki long hiéu ning cao
(Shimadzu, Nhat Ban), can phan tich (Shimadzu, Nhat
Ban) véi @6 chinh xac 0.0001 g, bo loc rat chan khéng
(Agilent, Mi), bé siéu am (Elma, Dtc), 6ng li thm 50
mL (Finetech, Viét Nam), cot sac ki RP—18 (250 mm x
4,6 mm x 5 um) (Shimadzu, Nhat Ban), may li tam
(Hettich, Buc).

2.2 Phuong phap nghién cuu

2.2.1 Khao sat diéu kién téi uu cho qui trinh phan tich
2.2.1.1 Khao st ti & thanh phan pha dong

Ti 1& thanh phan pha dong anh huong dén qué trinh ria
giai cac chat phan tich ra khoi cot sac ki. Khi ti 16 thanh
phan pha dong thay ddi thi lyc ria giai cia dung moi
pha dong thay doi, nghia la lam thay d6i thoi gian luu
ctia cac chét phan tich. Vi vay, dé co duoc ti 1é thanh
phan pha dong phu hop, can tién hanh khao sat hé sic
ki voi ti 1¢ thanh phan pha dong khac nhau, cling cac
diéu kién sac ki [7].

Bang 1 Cac diéu kién sic ki

Cét sic ki RP-18 (250 mm x 4,6 mm x 5 pm)
Nhiét d6 cot 40°C
Theé tich tiém 20 puL

Budc song 256 nm

Methylparaben 10 pug.mL™
Propylparaben 5 pg.mL™
Ti I¢ MeOH:dém (50:50, v/v)
Ti 16 MeOH:dém (60:40, v/v)
Ti I¢ MeOH:dém (65:35, v/v)
Ti I¢ MeOH:dém (70:30, v/v)

Dung dich chuén

Pha d6ng
MeOH — dém
kalidihydrophosphat

Ti 16 MeOH:dém (80:20, v/v)

Dung dich chuan goc methylparaben: can chinh xac
khoang 50 mg chuan methylparaben vao binh dinh mirc
100 mL, thém pha dong toi vach, tron déu.
Dung dich chuan gdc propylparaben: can chinh xéac
khoang 25 mg chuan propylparaben vao binh dinh mirc
100 mL, thém pha dong toi vach, tron déu.
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Dung dich hdn hop chuén: L4y chinh xac 1.0 mL dung
dich chuin géc methylparaben va 1.0 mL dung dich
chuan géc propylparaben vao binh dinh mirc 50 mL, thém
pha dong téi vach, tron déu va loc qua mang loc 0.45 pm.
2.2.1.2 Khao sat qui trinh xir i mau

a) Khao sat dung méi pha mau methanol va nuéc

Qui trinh xir 1i mau dung ki thuat chiét siéu am véi wu
diém 1am giam luong dung méi, thoi gian chiét va ting
hiéu qua chiét xuat hon so voi phuong phap ngam lanh
hay chiét Sohxlet c6 dién. Séng siéu 4m co tic dung
1am tang su hoa tan ctia chét tan vao dung mdi va ting
qua trinh khuyéch tan chat tan. Ki thuat chiét véi sy hd
trg cta song si€éu am thuong dugc dung trong qui trinh
chuan bi mau phan tich. Ki thuat nay thuc hién bang
cach nhing binh chiét vio mot bé siéu 4m co chia
nude, soéng siéu am phat ra tir cac dau phat s& truyén
qua méi truong nude va di vao hdn hop chiét, c6 thé
gia nhiét dé qua trinh chiét dugc nhanh hon [8-10].
Dong thoi, kem md bdi da gdm nhiéu thanh phan khac
nhu betamethason dipropionate, chloramphenicol,
propylene glycol, axit salicylic, cetyl alcohol, glycerin
monostearat, sap ong va mo tran. Vi vay, viéc lya chon
dung méi pht hop sau khi mau dugc siéu am, két hop
v6i phuong phép li tdim dé& chiét hdn hop chia
methylparaben va propylparaben ra khoi nén mau la
diéu quan trong. Dung mdi pha mau (DMPM) theo ti 1&
MeOH ting dan nhu sau: MeOH:H,O (30:70, V/v),
(40:60, v/v), (50:50, viv), (60:40, viv), (70:30, v/v).
Pha hdn hop chuin methylparaben va propylparaben co
ndng d6 1an luot 12 10 pg.mL ™! va 5 pg.mL™!

Dung dich thiz: tron déu mau kem cua 20 lo, can chinh
xac khoang 1.25 g ché pham vao 6ng li tam 50 mL, thém
40 mL DMPM, dun cach thiry & 60 °C, lic, siéu am (tan
s6 37 kHz va cong suit siéu am 380 W) trong 30 phit,
dé nguoi vé nhiét 6 phong, Sau do, cho dung dich mau
vao binh dinh mirc 50 mL, thém DMPM vira du thé tich,
lic déu, li tam 10 pht, loc qua mang loc 0.45 pm.
Dung dich chudn thém mau: tron déu mau kem cua 20
lo, can chinh xac khoang 1,25 g ché pham vao éng li
tam 50 mL va ldy chinh xac 1,0 mL dung dich chuan
gbc methylparaben va 1,0 mL dung dich chuin géc
propylparaben, thém 40 mL DMPM, dun céach thuy &
60 °C, lic, siéu 4m 30 phit, d& nguoi vé nhiét do phong.
Sau d6, cho dung dich mau vao binh dinh mac 50 mL,
thém DMPM vira du thé tich, tron déu, li tam 10 phdt,
loc qua mang loc 0,45 pm.

b) Khao sat dung méi pha mau ethanol va nuéc

Dung méi pha mau theo ti I& dung méi ethanol ting dan
nhu sau: ethanol:H-0 (30:70, v/v), (40:60, v/v), (50:50,
v/v), (70:30, viv), (80:20, v/v), (90:10, v/v).

Dung dich chudn hdn hop: lay chinh xac 1,0 mL dung
dich chuan géc methylparaben va 1,0 mL dung dich
chuan gdc propylparaben vao binh dinh mic 50 mL,
thém dung mdi pha mau t&i vach, tron déu va loc qua
mang loc 0,45 pum.

Dung dich the: tron déu mau kem cua 20 lo, can chinh
xéac khoang 1,25 g ché pham vao éng li tam 50 mL,
thém 40 mL DMPM, dun cach thuy & 60 °C, lic, siéu
am 30 phut, & nguoi vé nhiét do phong. Sau d6, cho
dung dich mau vao binh dinh mac 50 mL, thém DMPM
vira du thé tich, lic déu, li tdm 10 phut, loc qua mang
loc 0,45 pm.

Dung dich chudn thém mau: tron déu mau kem cua 20
lo, can chinh xac khoang 1,25 g ché pham vao vao 6ng
li tam 50 mL va lay chinh x&c 1,0 mL dung dich chuan
gbc methylparaben va 1,0 mL dung dich chuin géc
propylparaben, thém 40 mL DMPM, dun céach thuy &
60 °C, lic, siéu am 30 phut, dé nguoi vé nhiét do phong,
Sau d0, cho dung dich mau vao binh dinh mac 50 mL,
thém DMPM vira du thé tich, lic déu, li tm, loc qua
mang loc 0,45 pm.

2.2.2 Xay dung phuong phap dinh lugng

Tham dinh qui trinh phan tich gém tinh twong thich cia
hé thng, tinh tuyén tinh, d6 dac hiéu, do lap lai, d6 dung
cta phuong phép dat yéu cau phan tich theo ICH [11-14].
2.2.2.1 Tinh twong thich hé théng sic ki

Pha hdn hop chuan methylparaben va propylparaben cé
nong do lan luot 10 pg.mLtva5 pg.mLL.

Dung dich hdn hop chuan: 13y chinh xac 1,0 mL dung
dich chuan géc methylparaben va 1,0 mL dung dich
chuén gc propylparaben vao binh dinh mirc 50 mL, thém
pha dong t6i vach, tron déu va loc qua mang loc 0,45 pm.
Yéu cau dat dwoc gom % do léch chuin tuong ddi
(%Relative standard deviation — %RSD) hé sb kéo dudi
cua cac peak va cac 1an tiém lap < 2,0, hé s6 phan giai cia
hai peak (Resolution — Rs) >2,0 va 6 dia i thuyét > 3000.
2.2.2.2 Tinh tuyén tinh

Pha cac dung dich chuidn methylparaben c6 ndng do
twong ung (2, 5, 8, 10, 15, 20) ng.mL* va propylparaben
c6 ndng do twong tng (1,0; 2,5; 5,0; 7,5; 10; 12) pg.mL .
Tién hanh tiém cac dung dich mau vao hé thong may
HPLC: Xay dung duong chuan S = aCx + b véi truc [X]
biéu thi nong d¢ va truc [S] la dién tich peak ciia moi
mau chuan. Xéc dinh hé s6 twong quan (R) giita dién tich
peak (S) va ndng do (x). Yéu cau R? > 0,99.
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2.2.2.3 Tinh dac hiéu: chuan bj 4 loai mau cho thuc
nghiém gdm dung dich mau tring (dung méi), mau thu,
mau chuan va mau tht thém chuan duoc tiém vao hé
théng HPLC trong cuing cac diéu kién thir nghiém, sic
ki @ duogc ghi lai cho ting dung dich va hinh dang cua
cac peak.

2.2.2.4 Do dung: d6 dang cua phép thu dugc xac dinh
bang cach thém vao ¢ cac mic (80, 100 va 120) % so voi
nong do i thuyét caa chat chuan vao luong mau thir. Ghi
lwong tim thay so vai luong thém vao dé tinh % ti 1¢ phuc
hoi. Khoang gisi han cho phép véi % ti 1& phuc hoi (98-
102) %.

2.2.2.5D0¢ lap lai: d6 lap lai caa phuong phap dugc xac
dinh tir dién tich peak cua 6 lan tiém tir 6 mau thir, cung
qui trinh thyc hién, cung diéu kién thi nghiém. Yéu cau
9%RSD < 2,0 khi tién hanh trén cac mau thir da chon.

3 Két qua nghién cau

3.1 Khao sét ti 1¢ thanh phan pha dong
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Hinh 1 Khao st ti 16 dung m6i MeOH:dém
Sic ki d6 ¢ Hinh 1 cho thdy cé4c ti l¢ dung moi
MeOH:dém trong nghién ciru déu c6 kha nang tach hai
peak tét. Khi dung ti 16 MeOH:dém (50:50, v/v) thi thoi
gian luu trong cot sic ki cua methylparaben va
propylparaben lan lugt 12 5,17 phat va 14,50 phut,
cham hon so vdi ti 1¢ MeOH:dém (80:20, v/v) tuong
rng methylparaben va propylparaben lan luot 1 2,33
phut va 2,99 phit. Két qua dé thé hién rd khi cang ting
ti 16 MeOH thi c4c hop chat cang ra sém. So sanh vé
sac ki do gitta MeOH:dém (65:35, v/v) va 2 ti I& con lai
gom MeOH:dém (60:40, v/v), MeOH:dém (70:30, v/v)
déu thu duoc hinh dang peak ddi xing va tach nhau
hoan toan. Nghién ciau chon MeOH:dém theo ti Ié
(65:35, v/v) 1am thanh phan pha dong dé dap tng yéu
cau sic ki @ HPLC gom hinh dang peak di xtng, thoi
gian Iuu c6 d6 13p lai va 6n dinh vai d6 léch chuan twong
dbi thap gitra cac lan tiém (%RSD < 2,0), hé s6 kéo dudi
sac ki trong khoang (0,8-1,5). Két qua ctia cac théng sd
trén thé hién rd ¢ Bang 4 va Bang 5.
3.1.2 Khao sat dung mdi pha mau
Dung mdi pha mau theo ti I¢ MeOH ting dan nhur sau:
MeOH:H0 (30:70, viv), (40:60, viv), (50:50, viv), (60:40, viv),
(70:30, viv). Chuan bi cac dung dich thé hién & Muc 2.2.1.2.

Bang 2 Khao st ti Ié dung mdi pha mau

0, [0)
ot | ST e [ S TH o
H20, viv paraben (n=3) paraben (n=3)
30:70 44,33 0,98 41,28 1,07
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40:60 86,46 0,62 75,40 0,78
50:50 96,96 0,31 81,32 0,42
60:40 92,42 0,45 75,06 0,40
70:30 90,00 0,60 64,19 0,50

(¥)%RSD: %d¢ léch chudn twong doi, %HSTH: %hiéu sudt
thu hai, n: sé lan thi nghiém
Nham muc dich chiét methylparaben va propylparaben
ra khoi nén mau thudc boi da, ding ki thuat chiét bang
s6ng siéu am. Song siéu am vai tan s 37 KHz ¢ tac
dung 1am ting sy hoa tan caa chat tan vao dung méi va
tang qua trinh khuyéch tan chat tan ra khoi nén mau.
Két qua thu duoc Bang 2 cho thay ti 16 MeOH:H,0 (30:70,
vIV), (40:60, viv), (50:50, viv), (60:40, viv), (70:30, viv)
déu chiét duoc methylparaben va propylparaben ra khoi
nén mau. Tuy nhién, %hiéu suat thu hdi ctia hai hgp chat
chiét tang dan theo thtr tu ti 16 MeOH:H.0 (30:70, viv) <
MeOH:H,0 (40:60, v/v) < MeOH:H,0 (50:50, v/v), khi
tang ti 1& tir MeOH:H,0 (60:40 , v/v ) d&én (70:30 , v/v) thi
hiéu suét thu hdi giam so véi ti 16 MeOH:H0 (50:50, V/v)
nhung cao hon 2 ti 1€ MeOH:H,O (30:70, v/v) va
MeOH:H,O (40:60, v/v). Nhu vay, ti 1€ MeOH:H.O
(50:50, v/v) la dung mai chiét co % hiéu suat thu hoi tot
nhét so véi cac ti 1¢ dung méi con lai, trong d6 %hiéu suat
thu hoi methylparaben 1a 96,96 % va propylparaben 1a
81,32 %. Pé chiét hoan toan cac hop chat ra khéi nén mau
va dap g khoang giGi han cho phép % ti 1& phuc hdi (98-
102) % theo huéng dan cta ICH, nhém tac gia thay thé
methanol bang ethanol vi propylparaben dé tan trong
ethanol 96% [15].
Khao sat dung moi pha mau ethanol:H,0 theo ti I¢ nhu
sau: (30:70, v/v), (40:60, viv), (50:50, viv), (70:30, v/v),
(80:20, v/v), 90:10, v/v). Két qua khao sét ti 1& dung moi
ethanol dugc thé hién & Bang 3.

Bang 3 Khao sat ti I¢ dung mdi pha mau

Ethanol: (y;"e'tsh;'l" %RSD O/Sr_'osp;:_' %RSD
H20, viv paraben (n=3) paraben (n=3)
30:70 97,89 0,32 75,88 0,44
40:60 98,63 0,21 81,72 0,31
50:50 99,81 0,12 90,20 0,22
70:30 100,25 0,14 99,50 0,18
80:20 98,30 0,35 99,80 0,13
90:10 91,80 0,40 100,45 0,12

(*)%RSD: %do |éch chudn nwong doi, %HSTH: %hiéu suat
thu hai, n: sé lan thi nghiém

Két qua thu duoc Bang 3 cho thiy, ti 18 ethanol:H,O
(30:70, viv) dén ethanol:H,O (90:10, v/v) déu chiét

dugc methylparaben va propylparaben ra khoi nén
mau. Tuy nhién, d6i v6i methylparaben, khi tang ti I¢
ethanol thi %hiéu suat thu hdi ciing ting dan (tur
ethanol:H0 (30:70, v/v) dén ethanol:H,0 (70:30, v/v)
twong ung 97,89 % dén 100,25 %, nhung tu ti ¢
ethanol:H,0 (80:20, v/v) dén ethanol:H,0 (90:10, v/v)
thi %hiéu suat thu hoi giam dan tir 98,30 % xudng con
91,80 %. Nguoc lai, ddi véi propylparaben, ti 1¢ ethanol
taing thi % hiéu suat thu hdi cang ting (tir ti Ié
ethanol:H,O (30:70, v/v) dén ethanol:H,0 (90:10, v/v)
twong Ung 75,88 % dén 100,45 %). Tai ti Ié
ethanol:H20 (70:30, V/v), % hiéu sudt thu hoi
methylparaben (100,25 %), propylparaben (99,50 %)
va hinh dang peak ddi xtng, tach hoan toan cac peak
tap (Hinh 3). Vi vay, nghién cau nay chon ti 1é
ethanol:H,O (70:30, v/v) lam dung méi dé chiét
methylparaben va propylparaben trong kem bdi da.

3.2 Xay dung phuong phap dinh luong

3.2.1 Khao sat tinh twong thich ctia hé thong sac ki
Tiém lap 6 1an dung dich chuan gom methylparaben va
propylparaben c6 nong do lan luot 10 pg.mL™ va 5
ng.mL™ vao h¢ théng may sic ki. Ghi nhan céc théng
s6 gom thoi gian luu (tr), hé s6 kéo dudi (As), s6 dia li
thuyét (N), hé sé phan giai cua hai peak (methylparaben
va propylparaben), dién tich peak (S) cua 6 lan tiém dé
khao sat tinh twong thich hé thong.

Bang 4 Két qua khao sat tinh tuong thich hé théng
methylparaben

STT t | S(MAU) N As

1 3069 | 831763 | 5352 | 1,15

2 3069 | 831321 | 5338 | 1,14

3 3069 | 831456 | 5354 | 1,14

4 3,068 | 837.761 | 5345 | 1,15

5 3070 | 834391 | 5342 | 1,14

6 3070 | 833620 | 5366 | 1,15

TB | 3,07 |833.38533|5.34950 | 1,14

HRSD | 55 0,29 0,21 0,40
(n=6)

(*)S: dién tich peak, tr: thoi gian lueu (phut), As: hé s6 kéo
dudi, N: s6 dia Ii thuyét, TB: trung binh, n = 6: s lan tiém
lap, %RSD: %dg \éch chudn twong doi

Bang 5 Két qua khao sat tinh tuong thich hé thong
propylparaben

STT | te | S(mAu) N As | Rs
1 |5244| 356.295 | 8.410 | 1,06 | 10,96
2 | 5249 | 356.006 | 8.393 | 1,07 | 10,98
3 | 5249 | 356.149 | 8.406 | 1,07 | 10,99
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4 5,248 | 356.616 | 8.448 | 1,08 | 10,92

5 5,248 | 355.383 | 8.413 | 1,06 | 10,98

6 5,248 | 354.814 | 8.467 | 1,06 | 10,96

TB | 5,25 |355.877,17|8.422,83 | 1,07 | 10,96

%F\:SD 0,035 0,19 0,34 0,49 | 0,21
(n=6)

(*)S: dién tich peak, tr: thoi gian leu (phiit), As: hé s6 kéo
dudi, N: s6 dia Ii thuyét, Rs: hé sé phan giai cua hai peak
(methylparaben va propylparaben), TB: trung binh, n = 6:
s6 lan tiém lgp, %RSD: %dg léch chudn twong doi

Két qua khao st tinh tuong thich hé théng dugc thé
hién rd & Bang 4 va Bang 5. Trén sic ki 6 cua cac dung
dich chuan, hé sb phan giai gira hai peak
methylparaben va propylparaben 10,96 > 2,0. Trong
do, methylparaben cé % RSD thoi gian luu va dién tich
peak lan luot 0,025 va 0,29 (< 2,0 %), hé sb kéo dudi
cua peak sic ki 1,14, sb dia li thuyét 5349,50 (> 3000
dia). DI v6i propylparaben %RSD thoi gian luu va
dién tich peak lan lugt 0,035 va 0,19 (< 2,0 %), hé s6
kéo dudi cuia peak sic ki 1,07, s6 dia li thuyét 8422,83
(> 3000 dia). Nhu vy, phuong phap dat vé tinh tuong
thich h¢ thdng.

3.2.2 Xac dinh tinh tuyén tinh

Pha dy chuan methylparaben nong d tir (2,02-20,17)
ng.mL™! va propylparaben néng do tir (1,01-12,6)
pg.mL%. Tiém vao may sic ki long lan luot cac dung
dich chuan va ghi nhan dién tich peak twong tng. Thiét
lap phuong trinh hoi qui gitta ndng do va dién tich peak.

Bang 6 Két qua xay dung duong tuyén tinh

Methylparaben Propylparaben
Nong d9 |Diéntich| Noéngdd | Dién tich
STT % X
chuan peak chuan peak
(g.mL™Y) | (MAu) | (pg.mL?) | (mAu)
1 2,02 170.693 1,01 75.863
2 5,04 426.734 2,52 181.096
3 8,07 675.350 5,04 355.877
4 10,08 837.761 7,56 530.213
5 15,12 1.265.830 10,08 700.001
6 20,17 1.677.773| 12,60 843.950
S = 83058Cx + 4881,3 S = 66915Cx + 1490
R2=1 R2=0,999

Két qua cho thiy R? = 1 d6i v6i methylparaben, R? =
0,999 dbi voi methylparaben, dat yéu cau R?2> 0,99.
Nhu vay qui trinh dinh lugng cé tinh tuyén tinh trong
khoang ndng do khao st.

3.2.3 Xac dinh tinh dac hiéu
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Tiém vao hé thng sic ki cac dung dich véi thé tich
tiém 20 pL da chuén bi & muc 2.2.2.3.

PDA Multi 1 258nm,4ni
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Séc ki dd mau thur
Hinh 2 Séc ki dd tinh dic hiéu cua qui trinh dinh luong

Mau tring khong ghi nhan peak & thoi gian luu khoang
3 phut va 5 phat. Cac mau chuan, thir va chuan thém
thir c6 mac thoi gian luu cia hoat chat twong dong
nhau, hai peak methylparaben va propylparaben tach
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hoan toan nhau va xa peak tap duoc thé hién ¢ Hinh 2.
Qui trinh dinh lugng dat yéu cau vé tinh dic hiéu.

3.2.4 o dang ctua phuong phép
Thuyc hién bang phuong phép thém chuan vao mau thir

3.2.5 D0 lp lai

Tién hanh tiém 6 dung dich mau thir vao hé théng
HPLC va ghi nhan két qua.

Bang 9 Két qua do lap lai cua ham lugng mau thir

& 3 ndng do khac nhau (80, 100, 120) % va xéc dinh lai Lugng [ Metylparaben Propylparaben
luong hoat chat c6 trong mau. stt| & Ham Ham
mau S (mAu) lwgng | S (mAu) | lugng
. \ m mg/lo mg/lo
Béng 7 K&t qua %t IS phuc hoi methylparaben 1 1.(30%),5 383.135,00 : 2,984') 175.815,00 ( 1,953')
pe |LUeng| Dién Luwgng | Lweng |, ..\ 2 | 13055 388.377,00 | 2,88 |176.127,00| 153
diin g| €& tich CAhuar] \Chuaf: phuC. 3 [ 1.3045 | 387.001,00 | 2,87 |174.80500| 1,52
(%) mau peak | thémvao | tim thay hai 4 |1.3045]| 388.711,00 | 2,88 [177.559,00| 1,54
(mg) | (MAu) |(ug.mL™?) |(pg.mL™?) 5 |1.3052 | 382.06800 | 2,83 |[175952,00| 1,53
1.305,5| 1.048.776 | 8,07 8,07 |100,00 6 |1.3052| 38423700 | 285 |174.660,00| 152
80 [1.3055| 1.048.354 | 807 8.06 99.94 TB |1.305,07| 38558817 | 2,86 |175.819,67| 153
1.304,5] 1.046.407 | 8,07 804 | 9964 %RSD| 0,035 0.73 0.75 060 | 060
1.304,5| 1.205.132 | 10,08 9,96 98,76 (*)%RSD: % d6 léch chuin twong d6i, TB: trung binh
100 iggg; igg;gg? iggg 1969081 Zggg GiA trj %RSD cua thoi gian luu va dién tich peak cia
13055 1303938 | 1210 | 1224 [loLig| ©.anmau thirva%RSD trong 6 lan dinh luong < 2,0
120 [1.3055| 1.372.782 | 12.10 11,99 99.07 (Bang 9). Vay qui trinh c06 tinh chinh xac cao.
1.304,5| 1.375.938 | 12,10 12,02 | 99,38 4 Két luan
B 100,22 . . .
%RSD 0.77 Nghién ctru da ing dung phuong phap sac ki long dé

(*)%RSD: %d6 léch chuan twong doi, TB: trung binh
Bang 8 Két qua %ti 1 phuc hdi propylparaben

Pé Lll’?‘ng D}ién Lm.rxng Lu’qxng %Ti I

diing ca:n tich cAhuar] ‘chuarg phuc

(%) mau peak thémvao | tim thay h(‘)'i
(mg) | (MAu) |(pg.mL7") | (ng.mL™)

1.305,5| 510.515 4,03 4,05 100,40

80 [1.305,5| 507.101 4,03 4,01 99,38

1.304,5| 511.112 4,03 4,06 100,58

1.304,5| 595.604 5,04 5,08 100,74

100 |{1.305,2| 592.745 5,04 5,04 100,06

1.305,2| 590.758 5,04 5,02 99,58

1.305,5| 671.938 6,05 6,00 99,22

120 |1.305,5| 678.938 6,05 6,09 100,62

1.304,5| 678.075 6,05 6,08 100,45

B 99,57

%RSD 0,42

(¥)%RSD: %dg \éch chudn twong doi, TB: trung binh
Két qua khao sat do ding cta qui trinh dinh luong
methylparaben va propylparaben trong kem boi da c6
% ti I¢ phuc hoi trong khoang (99,00-101,18) % nam
trong khoang yéu cau (98,0-102,0) % va gié tri %RSD
< 2,0 (Bang 7, Bang 8). Nhu vay, quy trinh dinh lugng
dat vé d6 dang.

xac dinh ddng thoi methylparaben va propylparaben
trong kem boi da. Phuong phéap da ti wu diéu kién sic
ki vai ti 1é thanh phan pha dong gom MeOH : dung dich
dikali hydrogenphosphat theo ti Ié thé tich (65:35; v/v),
dung cot pha dao RP-18 (250 mm x 4,6 mm x 5 um)
thu dugc hinh dang peak ddi xtng, giam thoi gian phan
tich va dung moi. Pong thai, nghién ctu lya chon duoc
ti 16 dung mdi phu hop dé chiét hoan toan hoat chat
methylparaben va propylparaben ra khoi nén mau kem
boi da la ethanol:H,O theo ti Ié thé tich (70:30, v/v).
Phuong phap dd tham dinh céc théng sb theo hudng
dan cua ICH va dat yéu cau gdm do dic hiéu, d6 dung,
do 1ap lai voi %do léch chuan tuong dbi < 2,0, %ti 1é
phuc héi trong khoang (99,00-101,18) % va khoang
tuyén tinh methylparaben nong do tir (2,02-20,17)
ng.mL ™ véi R2= 1 va propylparaben nong d tir (1,01-
12,6) ug.mL ™t véi R2=0,999. Do d6, phuong phap dé
Xuit c6 thé duoc &p dung dé xac dinh ham lugng c6
trong mau nguyén liéu, hodc ché phiam chira hoat chat
methylparaben va propylparaben trong kem bdi da tai
cac cong ty Dugc pham.
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Validation of quantitative procedure for determination methylparaben and propylparaben in
ointment by high performance liquid chromatography

Mai Thanh Nhan (mtnhan@ntt.edu.vn), Nguyen Thi Thu Thao

Faculty of Pharmacy, Nguyen Tat Thanh University

Abstract The preservatives methylparaben and propylparaben are mainly used in pharmaceutical and cosmetic
products. However, monitoring of these preservatives is essential as they need to be used with the allowable
concentration to ensure the safety of consumers. The aim of study is to develop an analytical method for the
simultaneous quantitative determination of methylparaben and propylparaben in ointments by high performance
liquid chromatography. The samples are dissolved by ethanol:H.O (70:30, v/v) and quantifies by high —
performance liquid chromatography, using stainless steel RP—18 column (250 mm x 4.6 mm i.d., 5 um particle size),
with a mobile phase containing methanol:kali dihydrophosphat (65:35, v/v) and PDA detector at 256 nm. This
method meets requirements for specificity, system compatibility, precision, linearity and accuracy according to the
ICH guideline. The extraction and measurement method could be applicable for oinments containing methylparaben
and propylparaben.

Keywords Methylparaben, propylparaben, High performance liquid chromatography (HPLC), Ointment,
Validation, Ultrasonic extraction, Centrifugation.
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