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Glucose mau tai thdi diém vao vién = 2,7
mmol/l, c6 kha nang du doan nguy cd RLYT vdi
do nhay 18,18%, do dac hiéu 16,67%. Két qua
tai bang 3.25 cling cho thay bénh nhan cé dudng
mau dudi 2,7 mmol/l c6 nguy cd RLYT gap 22,5
[an so vd&i nhdom con lai (95%CI:1,43-355,07;
p=0,0013). Masahito Katoh cling cho két qua
dudng huyét trung binh & cac bénh nhan HbH cé
RLYT la 1,8 mmol/I.

V. KET LUAN

Cac yeu t6 dudng mau_dudi 2,7 mmol/l, tudi
trén 60 va ¢4 tinh trang nhiém trung di kém 13 cic
yéu t6 lam tdng nguy cc RLYT & bénh nhan HPH.
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NGHIEN CU’U DINH LUONG CLOBETASOL PROPIONAT
TRONG DAU GOI PAU BANG KY THUAT SACKY LONG HIEU NANG CAO

Tran Quang Trungl, Pinh Thi Khanh Ly, Trinh Nam Trung’

TOM TAT.

Muc tiéu: Thidm dinh phuong phap séc ky léng
hiéu nang cao de dinh Iugng clobetasol propionat
trong mau dau goi dau. Phuong phap nghién ciru:
Tham dinh tinh tuong thich hé thng, d6 dic hiéu,
khoang tuyen tinh va derng chuan, do 1&p lai, do
chinh xac trung gian, dé dung, gIO'I han phat h|en va
gidi han dinh ,lugng. Két qua Tham dinh dugc
phuang phap séc ky Idng hiéu néng cao dé dinh Iu’dng
clobetasol propionat trong mau dau gO| dau theo céac
tiéu chi quy dinh. K&t luan: b3 xay dung dugc
phucng phap dinh lugng clobetasol propionat trong
nén mau dau goi dau bang ky thuat sac ky l6ng hleu
nang cao dé lam cc sG danh gid cac san pham dau goi
dau cd chira clobetasol propionat. !

Tur khoa: Clobetasol propionat, dau goi dau, sac
ky 16ng hiéu ndng cao.

Viét tat: CLP: Clobetasol propionat, LOD: giGi
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han phat hién, LOQ: gigi han dinh lugng.

SUMMARY

A STUDY ON THE DETERMINATION OF

CLOBETASOL PROPIONATE IN SHAMPOO
BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY

Objectives: To validate the determination
method of clobetasol propionate in shampoo by high
performance liquid chromatography. Method: The
evaluation of the system suitability, specificity, the
linear range and calibration curve, repeatability,
intermediate precision, accuracy, limit of detection and
limit of quantitation. Results: The high performance
liquid chromatography method has been evaluated
and achieved the specific regulations. Conclusion:
The high performance liquid chromatography method
has been developed. This method can be used to
determine the clobetasol propionate in shampoo,
which will use in the evaluation of shampoos
containing clobetasol propionate.

Keywords: Clobetasol propionate, shampoo, high
performance liquid chromatography.

I. DAT VAN DE

Clobetasol propionat (CLP) la moét loai
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corticosteroid thudc nhém 1 (cd tac dung manh
nhat) va dugc bao ché dudi nhiéu dang khac
nhau dé diéu tri tai chd trong nhiéu bénh vé da
liéu [1], [5]. Tuy nhién, CLP thu‘dng bi lam dung
dé diéu tri bat ky vdn dé nao trén da va dé lai
nhitng hdu quéd nghiém trong [8]. P& gdép phan
vao viéc quan ly s dung corticosteroid, chlng toi
ti€n hanh nghién clu dinh lugng CLP trong dau
g0i dau bdng kY thuat sac ky l1dng hiéu ndng cao.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tugng nghién cliru

2.1.1. Nguyén liéu, hoa chdt mau
nghién cau

- CLP chuén: ham lugng 99,2% (Vién kiém
nghiém thudc Trung Ucng cap).

- Acetonitril, methanol dat tiéu chuin HPLC.

- Acetonitril, methanol, aceton dat tiéu chuan
tinh khiét phan tich.

- Mau nghién ctru:

+ Mau thur: dau g6i Jussunny (Cong ty CPDP
Gia Nguyen) chira CLP ham lugng 0,25mg/g.

+ Mau nén: dau goi Olexrs + HairSalon
(Olexrs, UK) khong chira CLP.

2.1.2. Thiét bi. Hé thdong HPLC Alliance
Waters 2695D, Detector 2487 dual a
Absorbance, cOt SunFireTM (RP-C18, 5 um,
100A°, 250 x 4,6 mm) (My); May quang phé
EMC-61 PC-UV Spectrophotometer (Emclab,
Purc); BE siéu 4m Elmasonic S 100 H (Pdrc); Can
phan tich Mettler Toledo c6 d6 chinh xac 0,01
mg (Thuy Si) va cac dung cu thi nghiém khac dat
tiéu chuan phan tich.

2.1.3. Mau nghlen cuu

-CLP trong nén mau my pham la cac dau goi dau.

- MOt s6 mau dau gdi dau dang Iuu hanh
trén thi trudng.

Il. KET QUA NGHIEN cU'U

2.2. Phuong phap nghién ciru

2.2.1. Xi’'ly méu

- Dung dich chun: Pha dung dich chudn géc
CLP trong methanol cé nong dé khoang 100
pg/ml. TU dung dich chudn géc pha lodng vdi
methanol d€ dugc dung dich chuan cé néng dd
khoang 20 ug/ml. Dung dich chuén dugc loc qua
mang loc 0,45 ug/ml trudc khi ti€m mau vao hé
thng sac ky.

- Dung dich thi: Can chinh xac khoang 2g
dau gbi dau chira CLP vao binh dinh mic 25 ml,
thém 20 ml methanol, 13c siéu &m 30 phat, dé
ngudi, thém methanol vira du dén vach, lac déu.
DE€ lanh trong nudc da 20 phat, ly tdm 7000
vong/phut trong 10 phat. D€ & nhiét do phong,
I&y phan dich trong loc qua mang loc 0,45 pm.

2.2.2. Diéu kién sac ky. Qua trinh phan
tich dugdc ti€n hanh trén hé thdng may sic ky
ldng hiéu nang cao Alliance Water 2695D vdi cac
diéu kién sac ky sau:

- Cot SunFireTM C18, 5 um (4,6 x 250mm).

- Detector: PDA 237 nm.

- Pha d6ng: ACN - H20 vdi ty |8 60:40 (thé
tich/thé tich).

- T6c d6 dong: 1 mI/phut

- Thé tich tiém mau: 10 pl.

2.2.3. Thdm dinh phuong phédp d_inh
luong clobetasol propionat trong diu goi
déu. Perdng phap dugc danh gia theo erdng
dan cua ICH va thong tu 32/2018/TI' -BYT clia BO
Y té [7], [2] dua trén khao sat cac chi tiéu trong
thdm dinh quy trinh phan tich nhu sau: Tinh
tugng thich hé thong, do dac hiéu, khoang tuyén
tinh va dudng chuan, d6 13p lai, do chinh xac
trung gian, d6 dung, gidi han phat hién (LOD),
gidi han dinh lugng (LOQ).

3.1. Tinh tuong thich he thong. Tién hanh khao sat mau CLP chudn ndng dd 20 ug/ml véi 6
lan tiém mau theo diéu kién sic ky da chon. K&t qua dugc thé hién & bang 1.
Bang 1. Két qua khado sat tinh tuong thich hé théng

Lan Thai gian Dién tich pic Chiéu S6 dia ly Hé s6 bat dai
Iuu (phat) (pV.s) cao thuyét (N) xirng (AF)

1 10,502 541622 32928 10249 1,103
2 10,497 547992 32787 10523 1,106
3 10,458 549968 33021 10146 1,115
4 10,503 543415 32951 10328 1,118
5 10,548 546709 32772 10282 1,104
6 10,492 547972 32190 10184 1,125
Trung binh 10,500 546280 32775 10285 1,112
SD 0,03 3145,93 302,42 133,66 0,01
RSD(%) 0,27 0,58 0,92 1,30 0,80

Nhdn xét: K& qua khao sat cho thdy do
Iéch chuan tugng d6i RSD (%) cla cac théng s6
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thdng sdc ky long hiéu ndng cao phu hgp dé
dinh lugng CLP.

3.2. B3 dac hiéu. Chuan bj cac mau trdng
(methanol), mau chudn (CLP nong d6 20 pg/ml),
mau thir cera CLP va nén mau khong chira CLP.
Tién hanh sac ky nhu muc 2.2.2. Két qua dugc
trinh bay & hinh 1, hinh 2, hinh 3, hinh 4.
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Hlnh 4. Sac ky do nén mau khang chua CLP

Nhan xet Tai vi tri xudt hién dap Ung pic
ctia CLP trén sic ky do6 mau chuan xudt hién pic
tuong ng trén sac ky do mau thtr va dong thdi
khong xudt hién_trén séc ky do6 trén_dung moi
pha mau, nén mau. Trén sic ky dd mau thdr, pic
tdch hoan toan cac tap. Nhu vay, phuong phap
phan tich d3 xay dung dac hiéu cho phan tich CLP.

3.3. Khoang tuyén tinh va dudng chuan

Pha mét ddy 6 dung dich CLP chudn trong
methanol cd néng do khoang tir 10 pug/ml dén 40
ug/ml. Tién hanh sac ky nhu muc 2.2.2. Két qua
dugc trinh bay & bang 2.

Bang 2. Két qua khado sat dé tuyén tinh giira néng doé va dién tich pic cua clobetasol

propionat
Mau 1 2 3 4 5 6
N6ng d6 (pg/ml) 10,12 15,18 20,24 25,30 30,26 40,47
Dién tich pic (uV.s) | 319983 | 439592 | 546527 | 651799 | 757481 | 981252
Phuang trinh h6i quy: y = 21607x + 106322; Hé s6 tuong quan: R2 = 0,9997

Nhan xét: Két qua khao sat cho thay trong
khoang ndng d6 da khao sat cé su tudgng quan
tuyén tinh gitra nong d6 CLP va dién tich pic thu
dugc véi hé s6 tudng quan r bang 0,9998.
Khoang tuyén tinh nay phu hgp dé dinh lugng
CLP trong dau goi dau.

3.4. PO chinh xac

3.4.1. D6 I3p lai, Chuan bi 6 mAu thr theo
quy trinh ¢ muc 2.2.1. T|en hanh phan tich cac
mau theo cac diéu kién sac ky nhu muc 2.2.2.
Tinh lugng CLP tim thay trong mau thr dua vao
dudng chuén. K&t qua dudc trinh bay & bang 3.

Bang 3. Két qua khao sat do Iap lai cua phuong phap

Luong mau thor | Lugng CLP theo Al ki P
STT (@) nhan (ug) Dién tich pic (pV.s) % so vGi nhan

1 2,1021 525,53 557711 99,38
2 2,0684 517,10 549944 99,26
3 2,0402 510,05 542698 98,99
4 1,9821 495,53 527898 98,44
5 1,9328 483,20 521942 99,52
6 2,1247 531,18 561100 99,06
Trung binh 99,11

RSD (%) 0,39
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Nhan xét: Két qua khao sat thir do 13p lai
ctia phuong phap cho thdy véi cac diéu kién sic
ky da chon, do léch chuén tuong ddi cla cac két
qua dinh lugng la 0,39%, nho han 2%. Nhu vay,
phuang phap dinh lugng CLP trong dau goi dau
dam bao dugc do lap lai.

Bang 4. Két qua khao sat dé chinh xac trung gian cua phuong phap

3.4.2. D3 chinh xac trung gian. Chuén bi
6 mau thtr theo quy trinh & muc 2.2.1 trong ngay
2. T|en hanh phan tich cdc mau theo cac didu
kién sdc ky nhu muc 2.2.2. Két qua dugc trinh
bay & bang 4.

STT Lu;c_:&g(g)au Lm-::;'gg“s IEE: 9t;1 eo Dién tich pic (pV.s) % so vGi nhan
1 1,9739 493,48 530763 99,52
2 2,1047 526,18 561024 99,99
3 2,1250 531,25 558783 98,54
4 2,0016 500,40 536854 99,55
5 2,0560 514,00 549883 99,85
6 2,0755 518,88 548733 98,65

Trung binh (n=6) 99,35
RSD (%, n=6) 0,61
Trung binh (n=12) 99,23
RSD (%, n=12) 0,51

Nhan xét: Voi cac diéu kién sac ky da Iva
chon, do lap lai két qua dinh lugng trong moi
ngay cho RSD (%) dat 0,39%, 0,61% va trong
ca hai ngay la 0,51% nho han 2%. Nhu vay,
phuong phap da lua chon dam bao dugc do
chinh xac trung gian.

3.5. bg ding

Xac dinh ty Ié thu hoi (%) bang cach tinh toan
Iu‘dng chat chuén clia chét can phan tich thém vao
nén mau. Lerng chét chudn thém vao tudng u’ng
vGi 3 miic nong do 80%, 100%, 120% so vGi nbng
dd dinh lugng. Tai moi mdc ndng do, ti€n hanh 3
mau doc lap trong cung diéu kién khao sat. Két
qua dugc thé hién trong Bang 5.

Bang 5. Két qua khao sat dé dung cua phuong phap

Mirc Lugng thém | Dién tich pic | Lugng tim Ty Ié thu Trung RSD
néng dé | vao (ug) (uV.s) thay (pg) héi (%) | binh (%) | (%)
454890 16,1322 99,65
80% 16,1888 453808 16,0821 99,34 99,07 0,77
449843 15,8986 98,21
539878 20,0655 99,16
100% 20,2360 542087 20,1678 99,66
542134 20,1699 99,67 99,50 0,30
630746 24,2710 99,95
120% 24,2832 635022 24,4689 100,76 100,35 0,41
632839 24,3679 100,35
Nhén xét: Tai mbi mic ndng do, ty I& thu  0,34ug/ml va gidi han dinh lugng LOQ I3

hoi tir 98,21-100,76%, déu nam trong khoang
98-102% so Vvdi lugng chat chudn thém vao vdi
RSD<2%. Diéu dé ching té phudgng phap s
dung c6 d6 dung cao.

3.6. Khoang xac dinh. Két qua do dung
cho thdy tai ndng do clobetasol propionat bang
80% dén 120% so vdi nong do dinh lugng c6 do
ddng va do Idp lai t6t. Nhu vay, khoang xac dinh
cla phuang phap la trong gidi han 16ug/ml -
24ug/ml.

3.7. Gigi han phat hién (LOD) va gigi
han dinh luwgng (LOQ). Bdng phucng phap
dua vao ty so gilra tin hiéu va nhiéu da xac dinh
dugc gidi han phat hién ctia phugng phap LOD la
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1,32ug/ml.

IV. BAN LUAN

CLP la mét trong nhiing loai corticosteroid tai
chd dugc ké don pho bién trong diéu tri cac
bénh vé da liéu do cé tac dung lam glam nhanh
cac dau hiéu va triéu ching kho chiu trén da cla
bénh nhu nglra, chdm chich, dau nhlrc, man do,
dong vay, tang sdc t8. CLP thuGng dugc sir dung
trong nhiéu dang thu6c dung tai cho, cling nhu
cac san pham dugc my pha“im. Tuy nhién, & Viét
Nam dén nay van chua cé van ban phap ly quan
ly riéng cho dong san pham nay.

Theo ban cap nhat ctia Uy ban Khoa hoc My
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pham ASEAN vao ndm 2021, corticosteroid dugc
liét ké vao danh muc cac chat bi cdm su dung
trong my pham (véi s6 tham chiéu 1a 300 trong
phu luc II, phan 1) [4]. Do vdy, cic san pham
dugc my phdm cé chira thanh phan clobetasol
propionat (nhu dau goi dau) déu phai dang ky va
quan ly dugi dang thudc mdéi dugc phép luu
hanh. Muc gidi han ham lugng s dung an toan
cho phép cla clobetasol propionat trong cac san
phdm dugc my phadm la 0,05% [6]. Mat khac &
trong nudc chua cd phuong phéap cu thé dé phan
tich clobetasol propionat  trong dau go6i dau,
trong khi trén thuc t€ viéc xac dinh ham Iu‘dng
cla clobetasol prop|onat trong cac san pham
dugc my pham la rat can thiét.

My phdm la loai san phdm ddc biét, rat
phong phu, da dang, cé thanh phan phdc tap va
khé biét trudc. Do d6, viéc xay dung va thdm
dinh phuong phap dinh lugng hoat chat trén nén
my phadm la thuc su can thiét. Do CLP dudc st
dung & mdc ham lugng chi dinh rat nho (0,05%)
va vGi nhiéu nén mau tudng U’ng vdi cac hang
my phdm khéac nhau, nén dé thdm dinh phudng
phap nghién clru da tién hanh trén mau tu tao
véi nén mau la dau goi Olexrs + HairSalon
(Olexrs, UK) khéng chira CLP dugc thém chuan
CLP & ham lugng nhd ¢ microgram. Do lugng
chét chudn thém vao 13 rat nhd nén can phai st
dung phuong phéap thém cac thé tich da dugc
tinh todn cla dung dich chuédn CLP. Méc du viéc
thdm dinh dudc tién hanh & ndng do rat thap
nhung két qua thu dugc da cho thdy phudng
phap da dap Ung dugc yéu cau theo hudng dan
cla ICH va théng tu 32/2018/TT-BYT clia BO Y
té vé:

- D0 tuang thich hé thong: cho do lap lai tot
vGi gia tri RSD cla thdgi gian luu va dién tich pic
déu nho han 1%, s6 dia ly thuyét I6n hon 10000,
hé s6 bat ddi xitg pic ndm trong khoang 0,8-1,5[3].

- D9 ddc hiéu: Trén sdc ky d6 mau trang va
nén mau khoéng xudt hién p|c G thdi glan luu
tuong Ung véi thdi gian luu cda CLP trén sac ky
dé mau ter Tai vi tri xuat hién dap (ng pic cla
CLP trén sdc ky dd mau chuan, xudt hién pic
tuong ('ng trén sac ky d6 mau thur.

- B0 tuyén tinh: Hé sb tuong quan gilta ndng
dé6 va dién tich pic ctia CLP la r =2 0,997.

- DO 13p lai: Gia tri RSD cua tat cd cac mau
déu khong qua 2%.

- B4 chinh xac trung gian: do Idp lai két qua
dinh lugng trong moi ngay cho gia tri RSD dat
0,39%, 0,61% va trong ca hai ngay la 0,51%
nhd han 2%.

- D dung: Ty lé thu hdi cla tat ca cdc mau tir
98,21-100,76%, déu nam trong khoang 98-102%.

- Giéi han phat hién va gi6i han dinh lugng:
Do nén mau phic tap nén dé xac dinh LOD,
LOQ, nghién cltu da sur dung phu’dng phap pha
lodng. Két qua cho thdy cac gla tri LOD, LOQ la
phu hgp dé phén tich cdc mau dau gdi dau cb
chlra CLP.

V. KET LUAN

- ba xay dung dugc phuang phap dinh lugng
clobetasol propionat trong dau gdi dau bdng
phuang phap sac ky 16ng hiéu nang cao & nhirng
diéu kién sau: hé thong HPLC Alliance Waters
2695D; cot SunFireTM C18 5um (4,6 x 250mm),
100A°; detector: PDA 237 nm; pha dong: ACN -
H20 véi ty 1& 60:40 (thé tich/thé tich); thé tich
tiém mau 10ul; téc d6 dong 1 ml/phit; nhiét do
c6t: nhiét do phong.

- Phuong phép da dugc thdm dinh trén cac
chi tiéu va dap Ung yéu cau cia mot phuong
phap phan tich theo quy dinh cia ICH va théng
tu 32/2018/TT-BYT clia BO Y té€. Phuang phap
nay c6 thé ap dung dé dinh lugng clobetasol
propionat trong dau goi dau.
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