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XAY DUNG VA AP DUNG PHUONG PHAP PINH LUONG
CHAT BAO QUAN METHYLPARABEN TRONG CHE PHAM GEL
BANG SAC KY LONG HIEU NANG CAO (HPLC)

Pham Thi Ta Uyén?, Nguyén Tran Tudng Vy®, V6 Hong Ngoc®,
Nguyén Thi Ngoc Tué?, Nguyén Vian Nhat®, Ngé Pang Trudng Haif

Té6m tit:

Methylparaben la chat bdo quan phé bién trong m§y pham, dugc phdm va thuc pham, tuy
nhién viéc st dung lau dai c6 thé gay dnh hudng dén stc khde. Nghién ctru nay nhdm xay
dung va tng dung quy trinh dinh lugng methylparaben trong ché phdm gel bang phuong
phap sdc ky 1éng hiéu ning cao (HPLC). Déi tugng nghién ctru gdm mau gel tu tao va 06
mau gel trén thi truong bao gdbm m§ phadm va duge phdm. Qua trinh xtt Iy mau dugc t6i uu
héa bang phuong phép chiét nhiét véi dung moi ethanol, loc va dinh lugng bing phuong
phap sic ky 16ng hiéu nidng cao, st dung cot pha dao C18 (250 x 4,6 mm; 5 um), dau do PDA
vOi bude soéng phat hién 255 nm, pha dong bao gdbm hdn hop acetonitrile va nude (50:50,
tt/tt), toc do dong 0,8 mL/phat va nhiét do cot 30 °C. Két qua cho thdy phuong phap dat vé
do dic hiéu, hé s6 tuong quan tuyén tinh R* = 0,99998, d6 14p lai va do chinh xéc trung gian
déu c6 RSD% < 2,0%, ty 1é thu hoi dat 98,0% - 102,0%. Khoang xéc dinh tir 16 - 24 pg/mL,
gioi han phat hién va dinh luong lan lugt 1a 0,008 va 0,026 pg/mL. Phuong phap da xay dung
dép tng day dd yéu cau tham dinh va dugc tng dung thanh cong dé dinh luong
methylparaben trong cac mau gel thi truong.

Twr khod: methylparaben, gel, sdc ky Iéng hi¢u nang cao, HPLC.

DEVELOPMENT AND APPLICATION OF A HIGH-PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC) METHOD FOR THE QUANTIFICATION
OF THE PRESERVATIVE METHYLPARABEN IN GEL FORMULATIONS

Abstract:

Methylparaben is a commonly used preservative in cosmetics, pharmaceuticals, and food
products; however, long-term exposure may pose health risks. This study aimed to
develop and apply a quantification method for methylparaben in gel formulations using
high-performance liquid chromatography (HPLC). The study samples included a self-
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prepared gel and six commercial gel products comprising both cosmetics and
pharmaceuticals. Sample preparation was optimized using thermal extraction with
ethanol as the solvent, followed by filtration and quantification via HPLC. The
chromatographic conditions employed a reversed-phase C18 column (250 x 4,6 mm; 5
pm), a PDA detector at a detection wavelength of 255 nm, and a mobile phase consisting
of acetonitrile and water (50:50, v/v), with a flow rate of 0,8 mL/min and column
temperature maintained at 30°C. The method demonstrated good specificity, with a
linear correlation coefficient (R?) of 0,99998, repeatability and intermediate precision with
RSD% < 2,0%, and recovery rates within the range of 98,0% - 102,0%. The quantification
range was 16 - 24 pg/mlL, with a limit of detection (LOD) of 0,008 pg/mL and a limit of
quantification (LOQ) of 0,026 pg/mL. The validated method met all required analytical
criteria and was successfully applied to determine methylparaben content in commercial
gel samples.

Keywords: methylparaben, gel, high-performance liquid chromatography, HPLC.

Pyt van dé

Methylparaben (MP) 1a mot chat bdo quan nhém paraben duoc st dung phé bién
trong nganh my pham, dugc pham va thuc phdm nho c6 kha nang khang khuan giap 6n
dinh san phém (Taibullah M. & Muhammad H., 2023). Tuy nhién, viéc st dung céc san
pham chtta methylparaben trong thoi gian dai tiém an cac doc tinh anh hudng dén stc
khée con nguoi nhu: viem da tiép xtc, gay réi loan noi tiét va chuyén hod, ung thu tuyén
tién liét va ung thu va (Shifa Mohamed Rafi et al., 2024).

Dé dinh lugng chinh xac cac chat bdo quéan, nhiéu phuong phap da dugc ap dung
nhu sic ky 16ng hiéu nang cao (HPLC), sic ky khi (GC), quang phd (UV-Vis), v.v. Trong
d6, phuong phap HPLC c6 nhiéu vu diém nhu do chinh xéc cao, do ldp lai t6t, ddng thoi
c6 thé phan tach, nhan dang va xac dinh hang loat cac hgp chat ma mot s6 phuong phap
trude day gap nhiéu kho khan.

Hién nay, nhiéu cong trinh vé methylparaben da duoc cong bo, tuy nhién cac
nghién ctru vé dinh lugng methylparaben trong gel van con han ché. Gel 1a mot dang bao
ché& c6 nén mau phtec tap, qua trinh tach chiét cac hoat chat phan tich ra khoi nén mau
nay thuong gap rat nhiéu kho khan, dic biét 1a khi phan tich baing HPLC - véi yéu cau
do tinh khiét mau thir cao. Bén canh d6, mot sé dugc dién tham chiéu hién hanh nhu
Duoc dién Viét Nam V, Duoc dién Anh, Dugc dién M§, Dugc dién Chau Au van chua c6
cac chuyén luan dé cap dén viéc dinh luong chat bao quan methylparaben trong ché
pham gel. Viéc xdy dung mot phuong phap dinh lugng methylparaben trong gel vira don
gian, vira ddm bao duoc do chinh xéc va c6 thé tng dung trong phan tich dugc pham va
my phdm la rat can thiét.

Vi vay, nhom nghién ctu thyc hién dé tai “Xdy dung va dp dung phuong phap
dinh Iupng chét bio quan methylparaben trong ché phim gel bang séc ky Iong hi¢u ndng
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cao (HPLC)” nhdm muc dich hoan thién phuong phap phan tich methylparaben trong
gel, ddm bao do chinh xac trong phan tich dinh lugng methylparaben ctia dang bao ché
gel, qua d6 hd trg co quan quan ly duoc trong viéc kiém soat chat lugng cac san pham gel.

b6i tugng va phuong phap nghién ctu
Déi tugng

Mau ty tao: Mau thtr chta methylparaben 0,2%, gentamicin 0,3% va ta dugc
(glycerin, carbopol 940, HPMC, propylen glycol, dung dich dém phosphat pH 74,
triethylamin) vira da 100,0 g. Mau gid dugc c6 thanh phan giong mau tht nhung khong
chtra methylparaben.

Ché pham thj truong: lya chon dya trén cac yéu cau sau:

D6i voi mau duge phdm: phai chtta chat bio quan methylparaben trong san pham,
don hodc da hoat chét va con han st dung.

A L. x ~ A N 2
Dbo6i v6i mau my pham: con han stt dung.

Phuong phap nghién cau

Xay dung quy trinh dinh luong methylparaben trong ché pham gel bang phuong
phéap HPLC:

Khéo sat dung méi pha mau: methanol va ethanol - hai dung méi thuong dugc str
dung nhiéu trong qua trinh xtr Iy mau chtta paraben (Nguyén Hitu Lac Thuy et al., 2016;
Thai Nguyén Hung Thu et al., 2020). Mau thtr va mau chuan duge xtt Iy v6i hai dung moi,
sau d6 tién hanh sic ky va danh gia dé lya chon dung moi phu hop.

Khdo sat phuong phép xtt Iy mau dugc thuc hién theo hai phuong phap: chiét bing
song siéu am va chiét nhiét dé phan tach methylparaben. Quy trinh chuén bi mau duoc
thuc hién nhu hinh 1. Mau thtr, mau thi truong va mau gia dugc thém chuéan trong mdi
phuong phéap duogc tién hanh sic ky va danh gia dé lua chon phuong phép thich hop.

2 mL chuin sbc

Siéu dm, 30 phut
Dung dich méu gm
Pun cach thm dwroe thém chuin
50 °C. 30 phut

30 mL dung moi Dung mébi pha miu
pha man

Méu gia dwge
thém chnén

Mau thir
Miu thi treomg

Siéu am, 30 phut Dung dich méu thir
Pun cach thuy,
50 °C, 30 phat Dung dich méu thi trirdmg

30 mL dung mdi
pha mau Dung maoi pha méu

Hinh 1. Quy trinh chuan bi mau gia dugc thém chuan, mau thir va mau thi trudng
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Khéo sat hé pha dong: nhom nghién ctru khado sat 03 hé dung moi pha dong trén
mau chuén, cu thé: He (I) MeOH - H,O (50:50, tt/tt), he (II) ACN - H,O (50:50, tt/tt) va
hé (III) ACN - CH,COOH 1% (50:50, tt/tt) (Nguyén Httu Lac Thuy et al., 2016; Thai
Nguyén Himng Thu et al., 2020), sau d6 danh gia dé lya chon hé pha dong phu hop.

Khdo sét cac diéu kién sdc ky khac: sé khdo st theo phuong phap don bién (One
Factor at a Time - OFAT). Nhém nghién ctru sé c6 dinh mot s6 thong s6: cot sac ky, thé
tich tiém, hé pha dong (da dugc khao sat), sau d6 1an luot thay d6i dé khao sat cac thong
s6 con lai, bao gdm: ty 1é pha dong, toc do dong va nhiét do cot.

Thdm dinh quy trinh dinh luong methylparaben

Quy trinh phan tich dugc tién hanh thdm dinh theo huéng dan ctia ICH, bao gém
céc chi tiéu: tinh ddc hiéu, tinh tuong thich hé théng, tinh tuyén tinh, d6 dung, do chinh
xéac, khoang xac dinh, gi6éi han phat hién (LOD) va gi6i han dinh luong (LOQ) (ICH
Harmonised Tripartite Guideline, 2005).

Ung dung dinh lugng thanh phan methylparaben trong mot s6 san pham trén
thi truong.

Céc san pham gel trén thi truong dugc chon trong dé tai nay gdm c6 04 mau duoc
pham (Maxxacne-C, Gelacmeigel, Remos 1B, Ciacca) va 02 mau my phadm (Stta rtra mét
Simple, Stia rtra mit CeraVe). Ap dung phuong phap da xay dung dinh lugng MP trong
cac mau gel da chon.

Két qua va thao luan
Xdy dung quy trinh dinh Iuong methylparaben trong ché phdm gel bing HPLC

Khédo sat dung méi pha mau

Mau chuén: Dung dich mau chuan methylparaben trong dung m6i pha mau c6
néng do 20 pg/mL. Mau thi: Dung dich mau thir dugc chuén bi tir 0,5 g mau, chiét theo
quy trinh x ly bang phuong phép siéu am.

Céc dung dich chuan va dung dich mau thtt dugc pha trong hai dung moi khac
nhau la ethanol va methanol, sau d6 duoc phan tich bang phuong phép sic ky. Két qua
khdo sat ¢ bang 1 cho thdy dung moéi pha mau MeOH va EtOH anh hudng khong dang
ké dén do tinh khiét pic va thoi gian luu, nhung c6 su chénh léch vé hé s6 d6i xting. Khi
stt dung dung mo6i EtOH dé pha mau chudn va mau tht, hinh dang pic can d6i véi hé s6
déi xtng (1,20 - 1,22) t6i wu hon. Hé s8 d6i xtmg khi dilng dung mdéi MeOH nam trong
khoang tir 1,27 - 1,32, pic c6 xu hudng bi kéo dudi nhiéu hon. Do d6, nhém nghién cttu
lya chon dung moi EtOH dé chiét xuat MP.
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Bang 1. Két qua khao sat dung méi pha mau

S
Dun x Tr As b6 tinh
mei | M| m@® phat) | AT 0815 | Khiét pic
phit)
cop | Chudn | 00501 | 4587 | 5425864 | 1119973 | 1,000000
Tht | 05011 | 4587 | 4860834 | 1,22234 | 1,000000
Veory |_Chudn | 00501 | 4595 [ 5391661 | 1,26595 | 1,000000
Tht | 05084 | 4587 | 4894235 | 131704 | 1,000000

(*) m: khoi lupong can, Ty: thoi gian luu, S: dién tich pic, As: hé s6 doi xung
Khdo sat phuong phap xir ly mau

Dung dich mau tht va mau thij truong duoc chuan bi tir 0,5 g gel tuong tng mdi
mau. Dung dich mau gid dugc thém chudn dugc chuan bi bang cach can 0,5 g gel gia
duoc va thém 2 mL dung dich chudn géc methylparaben pha trong ethanol c6 ndong do
500 pg/mL. Cac mau duogc chiét theo hai phuong phap siéu &m va nhiét, m6i mau duoc
tién hanh 13p lai hai lan d6i voi timg phuong phép.

Céc dung dich mau tht, mau thi truong va mau gid dugce thém chuan dugc tién
hanh séc ky. Két qua khao sat & bang 2 cho thay ham lugng MP va ty 1¢ thu héi trong cac
mau gifta hai phuong phép khong c6 su khac biet dang ké va déu thé hién hiéu suat chiét
cao. Tuy nhién, phuong phap chiét nhiét c6 do 13p lai va do chinh xac cao hon so vo6i
phuong phép chiét sieu am, thé hién qua%RSD va%RE thap hon. Vi vay, nhém nghién
ctru chon phuong phép chiét nhiét dé tién hanh khao sat cac diéu kién tiép theo.

Bang 2. Két qua khao sat phucong phap xir ly mau

Pénh gia Miu Nhiét Siéu &m

Tht 97,09 96,57
%Ham luong ;

Thi truong 0,09 0,09

% Ty 1& thu hoi Gia duoc thém chuan 98,99 99,65

Tht 0,80 0,44
%RSD ,

Thi truong 0,06 1,61

%RE Gia duoc thém chuan 1,01 1,55

Chu thich: Khong t61 uu Téi uu

(*)%RSD: % d¢ léch chudn tuong doi, % RE: sai s6 tuong doi
Khao sat hé pha dong

C4c tai liéu da cong bd trude day cho biét: MP c6 do hap thu trong khoang budc
song 254 - 258 nm (Maslarska et al., 2018; Thai Nguyén Hung Thu et al., 2020), gia tri nay
c6 thé thay déi tiy thudc vao diéu kién thi nghiém. Dé lua chon budc séng cho phuong
phép phan tich, nhém nghién ctu tién hanh xéac dinh budc séng cuc dai ctia MP.
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Két qua 6 hinh 2 cho thay budc song hép thu cuc dai caa MP 1a 255 nm. Do d¢,
nhém nghién ctru quyét dinh st dung budc séng 255 nm dé dinh lugng MP.
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Hinh 2. Phé 3D buéc séng hap thu cuc dai cia methylparaben

Két qua khao sat d bang 3, hé I (MeOH - H,O) c6 hé s6 d6i xting 16n nhat, thoi gian
luu dai nhat, s6 dia ly thuyét (N) va do tinh khiét thdp nhat trong 03 hé. Vi vay, h¢ I khong
phu hgp. So sanh gitra hé IT (ACN - H,0) va hé III (ACN - CH;COOH 1%), ca hai déu c6
thoi gian luu tuong ddng. Tuy nhién, hé I1 ¢6 s6 dia ly thuyét cao hon, gitp cot sac ky dat
duogc sy can bang va 6n dinh t6t hon. Pc biét, hé II c6 do tinh khiét pic dat 1,000, thé
hién kha ndng phan tach va chon loc t6t hon so v6i hé III. Vi vay, nhom nghién cau lua
chon he II (ACN - H,O) dé tién hanh khao sat cac diéu kién tiép theo.

Bang 2. Két qua khao sat hé pha dong

S
N TR As D(’jtmh
Hé | Thanh pha mAux N
¢ phan | ey | @Ad (08-15) | Khiétpic
phiit)
p | MeOH=FLO | gpy | 5500871 5634 1,25518 | 0974334
(50:50, tt/ tt)
ACN-H
i | AN-HRO T S sa0sa6 6276 1,19973 | 1,000000
(50:50, tt/tt)
ACN -
Il | CH,COOH 1% | 4,533 5421800 5999 120199 | 0992041
(50:50, tt/ tt)

(*) Tk thoi gian Iuu, S: dién tich pic, N: s6 dia ly thuyét, As: hé s6 doi xung
Khéo sat diéu kién sdc ky khac
Khao sat ty Ié pha dong

Khéo sat ty 1& pha dong theo ty 1é¢ ACN tiang dan nhu sau: ACN - H,O (30:70, tt/ tt),
(40:60, tt/tt), (50:50, tt/tt) va (60:40, tt/tt). Tién hanh sic ky mau chuén, két qua duoc
trinh bay ¢ bang 4 va hinh 3.
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Bang 4. Két qua khao sat ty Ié pha dong

Ty lifé:}; dong T S N As P tinh
H,O (/1) (phat) | (mAuxphuat) (0,8-1,5) khiét pic
30:70 9,827 5378023 8407 1,29729 1,000000
40:60 6,287 5400295 8213 1,31348 1,000000
50:50 4,587 5425464 6276 1,19973 1,000000
60:40 3,620 5444044 1588 1,33344 0,998615

(*) Tx: thoi gian luu, S: dién tich pic, N: s6 dia ly thuyét, As: hé so doi xung

-
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Hinh 3. Sac ky d6 khao sat ty Ié pha dong

Dua vao két qua khdo sat & bang 4 va hinh 3, c6 thé nhan thay rang ty 1& 60:40
khong phtt hop vi ¢6 s6 dia ly thuyét (1588) va d¢ tinh khiét pic (0,999) thap nhat anh
hudng dén su can bang cot, hiéu nidng phan tach chat khong tot, dinh pic tti lam két qua
dinh lugng kém chinh xac. So sanh 03 ty 1é con lai, ty 1& 50:50 c6 hé s6 d6i xtng (1,200) va
thoi gian luu (4,587) thap nhat, s6 dia ly thuyét tuy thap hon ty 1é 30:70 va 40:60 nhung
van dam bao hiéu ning phan tich chat t6t. V6i nhimg nhan xét nhu trén, nhém nghién
ctru lya chon ty 1é pha dong ACN - H,O (50:50, tt/tt) dé tién hanh khao sat cac diéu kién
tiép theo.

Khdo sat toc do dong

Két qua khao sat & bang 5 cho thdy: khi tdng t6c d6 dong tir 0,6 mL/phut dén 1,5
mL/phut thi thoi gian luu, dién tich pic va s6 dia ly thuyét gidam dan. Trong d6, toc do
dong 0,6, 0,8 va 1,5 mL/phtt c6 hé s6 doi xtng tot hon so v6i hai toc d6 dong con lai. Vi
vay, nhom xem xét lya chon mot trong ba t6c d¢ dong nay. Téc do dong 1,5 mL/phut
cho pic c6 hé s6 do6i xtng tét nhung dién tich pic va s dia ly thuyét thdp, lam anh huong
dén kha niang dinh lugng chat 6 nong do thap. Toc do dong 0,8 mL/phut c6 thoi gian luu
(5,760 phut) ngén hon téc do dong 0,6 mL/phtt (7,693 phtt) nhung van ddm bao duoc
kha ning phan tich chat t6t, hinh dang pic can d6i. Ngoai ra, téc dd dong cao c6 thé lam
ting &p sudt ctia hé thong, &nh hudng dén hiéu suat hé thong bom va gidm tudi tho ctia
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cot. Do d6, nhém nghién ctru lua chon t6c d6 dong 0,8 mL/phat dé tiép tuc tién hanh
khao sat diéu kién tiép theo.

Bang 5. Két qua khao sat téc do dong

T6c d6 dong Tr S N Ag Po tinh
(mL/phat) (phat) (mAuxphdat) (0,8-1,5) khiét pic
0,6 7,693 9032721 6724 1,16752 1,00000

0,8 5,760 6785710 6200 1,16998 1,00000

1,0 4,593 5408650 6057 1,23361 1,00000

1,2 3,813 4532864 5925 1,23972 1,00000

1,5 3,047 3624951 5400 1,16108 1,00000

(*) Tx: thoi gian luu, S: dién tich pic, N: s6 dia ly thuyét, As: hé so doi xung
Khao sat nhiét do cot

Sau khi da c6 dinh cac thong s6 da khao sat, tiép tuc khao sat nhiét do cot. Két qua
duoc trinh bay & bang 6 cho thdy cac thong s6 thoi gian luu, dién tich pic, hé s6 d6i xing
va do tinh khiét khong c6 su khéc biet dang ké gitra cac diéu kién nhiét do cot khao sat.
Theo cac nghién cttu truéc d6 (Ahmed Kareem Abbas, 2022; Kim Ngoc Dtc et al., 2022),
nhom nghién ctu thiy ri“mg nhiét do cot 30°C thuong dugc lya chon vi day 1a muc nhiét
do on dinh, phti hop, gitp dam bao do ldp lai, ddng thoi khong gay d&nh hudng dén hiéu
sudt phan tach cling nhu tudi tho cot sic ky. Khi & diéu kién nhét do cao c6 thé dnh hudng
dén do 6n dinh cta cot, mau c6 thé bi phan huy, pha tinh silica c6 thé bi hoa tan va tiéu
hao ndng luong lam giam do bén cta cot (Tran Tt An, 2016). Do d6, nhém nghién ctru
quyét dinh chon nhiét do cot 30°C dé ap dung cho céac khao st tiép theo.

Bang 6. Két qua khao sat nhiét do cot

Nhiét 46 Tx(phtt) | S (mAuxphat) | As(0,8-15) | D tinh khiét pic
25°C 5,927 6781296 1,18074 1,00000
30 °C 5,760 6785710 1,16998 1,00000
35 °C 5,620 6775409 1,17090 1,00000
40°C 5,467 5777482 1,18244 1,00000

(*) Tk thoi gian luu, S: dién tich pic, As: hé s6 doi xung

Toéng hop két qua xdy dung quy trinh dinh luong methylparaeben trong ché phim gel
bang HPLC

T cac két qua khao sat da thu duoc, nhom nghién cttu dé xuét quy trinh dinh
luong MP trong ché pham gel bang phuong phap HPLC nhu sau:

Chuéin bi mau:
Pha dpng: Pha dong ACN - H;0O (50:50, tt/ tt)

Ma3u trang: Dung mdi pha mau
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Quy trinh chudn bi miu chudn chay sic ky: Can chinh xac khoang 50 mg chat
chuan methylparaben cho vao binh dinh mtc 100 mL, thém 50 mL ethanol dé hoa tan
hoan toan, thém ethanol dén vach, 1§c déu. Hat chinh xéac 2 mL dung dich vira pha cho
vao binh dinh mittc 50 mL. Thém ethanol dén vach, 1ac déu. Dung dich thu dugc c6 ndng
do MP khoang 20 pg/mL. Loc qua mang loc 0,45 pm.

Quy trinh chuan bi mdu thir chay sdc ky: Can chinh xac khoang 0,5 g gel cho vao
coc 6 md 50 mL, thém 30 mL dung moi ethanol, khudy déu, dun trén bép cach thuy &
nhiét do 50 °C trong 30 phut. D& ngudi, cho vao binh dinh mtc 50 mL va thém dung moi
ethanol dén vach, 1dc déu. Loc qua mang loc 0,45 um.

Quy trinh chudn bi mau gid duoc chay sdc ky. tuong tu nhu mau thu, khac biét &
viéc st dung 0,5 g gel mau gia duge & budc dau tién.

Diéu kién sic ky:
Pha dong: ACN - H,O (50:50, tt/tt)
Cot sic ky: Cot pha dao C18 (250 x 4,6 mm; 5 um)
Toéc do dong: 0,8 mL/phut
Thé tich tiém mau: 10 pL
Nhiét d6 cot: 30°C
Pau do PDA: Budc song phat hién 255 nm
Thdm dinh quy trinh dinh Irong methylparaben

Tinh dac hiéu

Tién hanh sc ky mau trdng, mau gid dugc, mau chuan va mau thir. Két qua & hinh
5 cho thay pic séc ky do ctia mau thir (hinh 5b) c6 thoi gian luu tuong tmg véi thoi gian
lwru ctia pic MP trén séc ky dd ctia mau chuén (hinh 5a) va pic ¢6 do tinh khiét 1,000, Sic
ky d6 cta mau gia dugce (hinh 5¢) va mau dung moi (hinh 5d) khong hién pic c6 thoi gian
luu tuong tmg voi thoi gian luu ctia pic MP trong mau chuin va mau tha. Do d6, quy
trinh phan tich dat yéu cau vé chi tiéu tinh dac hiéu.
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MP

(a) C T (@)

MP

Tr: 5,740 phat
Purity: 1,0000

Tr: 5,740 phut
Purity: 1,0000

© @

Hinh 5. Sac ky d6 khao sat tinh dac hiéu
(a. mdu chudn; b. mau thi; c. mau gid duoc; d. mau dung moi; T: thoi gian luu,
Purity: do tinh khiét pic)
Tinh tuong thich hé théng

Tiém 13p lai 06 1dn dung dich chudn MP c6 néng d6 khoang 20 pg/mL vao hé
thong séc ky. Két qua khdo sét tinh tuong thich hé théng duoc trinh bay & bang 7.

Bang 1. Két qua khao sat tinh tuong thich hé théng

Tx (phdt) S (mAuxphit) N Ag
Trung binh 5,74 6577388 5881 1,17
%RSD 0,06 0,03 0,25 -

(*) Tx: thoi gian luu, S: dién tich pic, N: s6 dia ly thuyét, As: hé so doi xung

Két qua cho thdy: phan tram do léch chuan tuong d6i ctia thoi gian luu, dién tich
pic va s6 dia ly thuyét 1an lugt 1a 0,06%, 0,03% va 0,25% (déu < 2,0%); hé s6 d6i xtng cua
cac pic sdc ky ndm trong khoadng 1,15 - 1,19 (khoang chap nhan 0,8 < As < 1,5). Vi vay,
phuong phép dat yéu cau vé tinh tuong thich hé thong.

Tinh tuyén tinh

Tur dung dich chuén g&c MP (500 pg/mL), pha loang thanh 06 dung dich chuan c6
ndng do MP chinh xac khoang (4, 10, 14, 20, 24, 30) pug/mL. Tién hanh s&c ky & diéu kién
khao sat thu duoc dién tich pic tuong tng véi timg nong do. St dung phan mém Excel,
tinh toan xdy dung phuong trinh héi quy biéu dién néng dod ctia MP theo dién tich pic
cta mdi mau dung dich chuan. Két qua hinh 6 cho thay su tuong quan tuyén tinh gitta
ndng do va dién tich pic trong khoang khao sat v6i phuong trinh héi quy y = 330872x -
10414 va hé s6 tuong quan (R?) la 0,99998 > 0,999. Vi thé, quy trinh dinh luong dat yéu
cau vé chi tiéu tinh tuyén tinh.
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Hinh 6. Su phu thudc giira dién tich pic va nong dé6 methylparaben
Do dung
Do ding duoc xac dinh bang phuong phap thém chudn: thém chinh xac mot lugng
MP vao céc mau gia dugc. Chuan bi 09 mau gia dugc, luong chat chuan duoc thém vao
tuong tng v6i 03 mac nong dd 80%, 100%, 120% so véi nong dd dinh luong, mdi nodng

d6 chuan bi 03 mau. Tién hanh phan tich mau theo quy trinh phan tich, ghi nhan luong
tim thay so v6i lugng thém vao dé tinh% ti 1é thu hdi. Két qua khao sat do dtng trinh bay

0 bang 8.
Bang 8. Két qua khao sat do dung
Mic néng d6 % Ty 1& thu héi trung binh %RSD (n=3)
80% 100,26 0,38
100% 99,97 0,52
120% 101,19 0,71

(*)%RSD: % do léch chudn tuong doi

Két qua khao sat do dung (bang 8) cho thdy trung binh% ty 1é d6 thu hoi caa 09
mau ¢ 03 muc nong do trong khoang tir 99,97 - 101,19% (yéu cau ty 1é thu hoi trong
khoang ttr 98,0% - 102,0%),%RSD d6 dung ctua 09 mau tai 03 nong d6 1a 0,38% - 0,71%
(yéu cau%RSD < 2,0%). Nhu vay, quy trinh phan tich dat yéu cau vé chi tiéu d6 dang.

Do chinh xac
Do lap lai

Tién hanh phan tich 06 mau thir doc lap trong cing mot diéu kién xac dinh, khong
c6 su thay do6i vé thiét bi. Xac dinh ham lugng MP c6 trong cac mau thu. Két qua khao
sat do ldp lai duoc trinh bay ¢ bang 9.

D chinh xéc trung gian

Tién hanh nhu d0 ldp lai trong mot ngay khéc va kiém nghiém vién khac. Két qua
do chinh xac trung gian dugc trinh bay & bang 9.
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Bang 9. Két qua khao sat dé lap lai va d6 chinh xac trung gian

STT ~BC) ldp lai (Ngay 1) Do chirjh xéc trung gian (Ngay 2)
Mau Ham lugng % Mau Ham lugng%
1 Mau 1 98,08 Mau 1 98,43
2 Mau 2 99,06 Mau 2 99,40
3 Mau 3 99,65 Mau 3 100,97
4 Mau 4 98,34 Mau 4 99,28
5 Mau 5 100,38 Mau 5 99,43
6 Mau 6 99,46 Mau 6 100,32
TB =99,16%;%RSD = 0,86% (n=6) TB =99,64%;%RSD = 0,89% (n=6)
TB =99,40%;%RSD = 0,87% (n=12)

(%) TB: trung binh, % RSD: % d¢ léch chudn tuong doi

Két qua bang 9 cho thay %RSD cua d¢ ldp lai trong ngay 1a 0,86% va 0,89%; do lap
lai gitra hai ngay 1a 0,87%, déu dat yéu cau%RSD < 2,0%.

St dung phan mém Excel, phan tich ANOVA mét chiéu so sanh d6 chinh xac gitia
hai ngay (d¢ ldp lai va do chinh xac trung gian) (bang 10).

Bang 10, Két qua phan tich ANOVA mét chiéu giira 2 ngay kiém nghiém

Source of Variation ss df MS F P-value F crit

Between Groups 0,680 1 0,681 0,894 0,367 4,965
Within Groups 7,610 10 0,761 - - -
Total 8,290 11 - - - -

Két qua phan tich cho thdy: F < F crit (0,89 < 4,97), ching t6 hai tap s6 liéu thuc
nghiém khong khac nhau nén c6 y nghia thong ké.

Vi vay, quy trinh dinh luong MP trong ché pham gel bang phuong phap HPLC
dat yéu cau vé d¢ chinh xéc.
Khodng xdc dinh

T két qua khdo sat tinh tuyén tinh, d6 dang va do chinh xac, suy ra khoang xéc
dinh ctia quy trinh dinh luong MP da xay dung 1a 16 - 24 pg/mL (tuong tng 80 - 120%
ndng do dinh luong).
Gioi han phat hién va gioi han dinh luong

Tién hanh pha loang dung dich chuan c6 néng do 20 pg/mL dén néng do thap
nhat ma thiét bi c6 thé ghi nhan duoc tin hiéu. Tir d6 c6 thé xac dinh duoc gia tri LOD va
LOQ (LOQ = 3,3LOD). Két qua thu dugc LOD ctia phuong phép phan tich dinh luong
MP la 0,008 (pg/mL) va LOQ la 0,026 (ug/mL).
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Ung dyung dinh hrong thanh phén methylparaben trong mot s6 méu gel trén thj truong

Ap dung quy trinh dinh lugng MP da xay dung va thadm dinh dé dinh lugng MP
trong mot s6 mau gel trén thi truong. Tir sac ky d6 (hinh 7), ¢6 thé thay trong 4 mau gel
duoc pham (MTT1, MTT2, MTT3 va MTT4) xuét hién pic c6 thoi gian luu tuong tng voi
pic MP trong mau chuédn, duong nén 6n dinh, it nhiéu, pic MP can d6i va tach hoan toan
vGi pic cta cac chat khac. Ham lugong MP dao dong tir 0,05% - 0,18%, phu hgp voi gisi
han caa Hiép dinh M§y phé{m ASEAN (Bo Y té - Cuc quan ly Dugc, 2015). Mau gel my
phadm MTT5 xudt hién pic gan v6i thoi gian luu cia MP; mau gel my phdm MTT6 khong

xuat hién pic MP.
Tr: 5,740 phut

NP MTT1 _ _ MTT2

- Te5,740phat | Ta: 5,747 phut

%HL: 0,18% _ MP %HL: 0,05%
Te: 5,740 phut MITS | MITS
%HL: 0,05% i ) Tr: 5,747 phut
) MF %HL: 0,09%

MP

Hinh 7. Sac ky d6 mau chuan va 06 mau gel chon trong nghién ciru
(Tk: thoi gian luu, % HL: % Ham luong)

Tur cac két qua dat dugce cho thay quy trinh phan tich da xay dung c6 thé tmg dung
dé dinh lugng MP trong mot s6 mau gel trén thi truong hién nay.

Két luan

Qua qué trinh nghién ctu, tién hanh thuc nghiém, xu 1i va danh gia cac két qua
thu duoc, nhém nghién ctu da dat duoc nhing két qua sau:
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Xay dung duoc quy trinh dinh lugng chit bao quan methylparaben trong ché
pham gel bang phuong phap HPLC. Qua trinh xt Iy mau duogc t6i uu héa phuong phap
chiét nhiét v6i dung moi ethanol, loc va dinh luong bang phuong phap HPLC. Pha dong
bao gém hdn hop acetonitrile va nude (50:50, tt/tt). Cac diéu kién sic ky trong qua trinh
phén tich duoc t6i vu héa v6i thong s6 nhu sau: cot pha ddo C18 (250 x 4,6 mm; 5 um),
ddu do PDA v6i budc séng phat hién 255 nm, nhiét do cot: 30 °C, téc do dong: 0,8
mL/phdt, thé tich tiém: 10 pL.

Quy trinh phan tich da xay dung dat cdc yéu cau vé tham dinh theo huéng dan
ICH. Két qua tham dinh: quy trinh dat do ddc hiéu; hé sd tuong quan tuyén tinh R* =
0,99998; d6 lap lai va do chinh xéc trung gian déu c6 RSD% < 2,0%; d¢ dung vai ty 1é thu
hdi trong gidi han 98,0% - 102,0%; khoang xac dinh: 16 - 24 ug/mL; gidi han phat hién va
gioi han dinh lugng 1an lugt 1a 0,008 pg/mL va 0,026 ug/mL.

Quy trinh dugc &p dung dé dinh lugng dugc methylparaben trong 06 mau gel trén
thi truong, trong d6 04 mau gel dugc phdm c6 chita MP déu nam trong gi¢i han cho phép
ctia FDA va 02 mau gel my phdm khong c6 chita MP.
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