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Xac dinh 14 dugrc chat nguy tao trong ché pham dang
long tir dworc liéu bang phwong phap HPLC-UV/VIS
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TOM TAT
Ddt vén dé: Hién nay, cdc quy trinh phén tich dugc chdt & Viét Nam cé tdc dung gidm dau, khdng viém cé nguy
co’ nguy tao cao trong ché phdm tir duwoc liéu trude déy thuong tap trung vao ché phdm rdn, khéng phi hop
ché phdm Idng, nang mém va hodn mém, ciing cé nguy co tuong duong. Muc tiéu: Xdy dung va thdm dinh
quy trinh dinh luvong betamethason, dexamethason base, methylprednisolon, triamcinolon, prednison,
aceclofenac, dexamethason acetat, diclofenac, ibuprofen, ketoprofen, meloxicam, acid mefenamic, piroxicam
va paracetamol nguy tao trong trong cdc ché phdm dang Idng, nang mém, hoan mém tir duoc liéu hé tro diéu
tri bénh co xwong khdp bdng phuwong phdp HPLC-UV)/Vis. Phurong phdp nghién ciru: Diéu kién sdc ky gém pha
tinh I cot C18 (250 x 4.6 mm; 5 um); pha déng Ia hdn hop dung dich triethylamin 10 mM pH 3.5 va acetonitril
(gradient); phdt hién & 224 nm, 280 nm. Méu thir duroc chiét vdi ethyl acetat, logi tap bdng SPE C18. Quy trinh
dwoc thdm dinh theo huéng ddn ciia AOAC (2023) Két qud: Quy trinh phdn tich dat yéu céu vé tinh tuong
thich hé théng, tinh ddc hiéu, tuyén tinh tir 8 - 100 ppm, d6 dung, dé chinh xdc, gidi han phdt hién cia phuong
phdp déi vdi betamethason va piroxicam la 0.16 mg/L, 12 dwoc chdt con lai Id 0.11 mg/L. Két luGn: D& xéy

dwng, thGm dinh va trng dung quy trinh dinh lwong 14 duoc chét nguy tao trong ché phdm tir duoc liéu.

Tirkhoa: nguy tao, duoc liéu, HPLC

1. DAT VAN DE

Trén thi trwdng, cdc sdn pham thudc, thyec pham
chirc ndng tlr dwoc liéu rat da dang, dwoc ngudi
bénh tin tudng s dung vi cho rang an toan, it tac
dung phu. Loi dung tdm ly d6, cdc co s& san xuat da
tron trai phép thudc héa dwoc vao ché pham duoc
lieu nham tang hiéu qua diéu tri, thu hat khach
hang, dem lai lgi nhuan 1&n. Tinh trang nay dién ra
thuwdng xuyén, tinh viva khé kiém soat.

Nhiéu nghién ciru da céng bé céac phuong phap
kiém nghiém mot s6 dwoc chat thudc nhém NSAID
va glucocorticoid tron trai phép trong cdc ché pham
tir duoc liéu [1, 2]. Tuy nhién, thyc té tai Viét Nam,
da s& cac trung tdm kiém nghiém duoc trang bi
thiét bi HPLC-UV/Vis dé phuc vu céng tac kiém tra
san pham va cd chi phi kha phu hop. Bén canh do,
céc quy trinh phan tich da cong bo chi phu hop véi
mau dang ran (bao gdbm vién nén, vién nang, hoan
clng...), ma khong phu hop véi mau dang 1dng,
nang mém va hoan mém, ciing 1a cidc dang bao ché
ph6 bién dang lwu hanh trén thj trwong. Cac mau
phan tich nay cé dic diém liéu dung I&n, néng dd
dugc chat néu dugc nguy tao s giam, phuong
phap chiét xuat déi véi mau ran khong phu hop.
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Hong Bang International University Journal of Science

Dexamethason, betamethason, triamcinolon,
paracetamol, dexamethasone acetat, prednisone,
methylprednisolon, piroxicam va diclofenac da
duoc lya chon dua vao khao sat trén cadc mau thuc
té€ gan day va cac cong b6 tir ndm 2018 dén nay tai
Viét Nam [1 - 5] vé cac nghién clru twong ty. Bén
canh dé b6 sung thém 5 duoc chat 13 aceclofenac,
ibuprofen, ketoprofen, meloxicam, acid mefenamic
c6 nguy co cao do su phé bién cling nhw gid thanh
thap cla nguyén liéu/ ch& pham tan duoc cla céc
dugc chat nay trén thitruong.

Do vay, can nghién clru dé bd sung thém mdt quy
trinh phan tich kha thi trong diéu kién thyc tién tai
Viét Nam, cé thé xac dinh nhiéu hoat chat nhat cé
nguy co nguy tao trong cac ché pham tir duoc liéu
cé tacdung hd tro diéu tri co xwong khép.

2.D0I TUONG VA PHU'O'NG PHAP NGHIEN CU'U
2.1.Déitwong nghién ciru

Mau placebo: Hon hop 5 ché phdm duoc lidu trén
thi trwong diéu tri hodc ho trg diéu tri bénh co
xuong khép dugce xac nhan khéng cé chat phan tich
bang LC-MS/MS, duoc lwa chon dam bao cé dl céc
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thanh phan duoc liéu cd tan suat xuat hién tir 25%
trd 1én trong téng s6 cac san pham dang 1dng, nang
mém va hoan mém duoc théng ké dit liéu tir trang
web cla Cuc Quan ly Duoc [6] (c6 16 ché pham) va
trang web Hé théng dang ky dich vu céng An toan

thuwc phdm quéc gia ctia Cuc an toan vé sinh thuc
pham [7] (c6 11 ché& pham), dwa trén tir khéa co,
xuwong, khdp, cot, thdng, thap: Cao D6 trong, Khu
phonghéathdp Xuan Quang, Cét viviwrong Nam Ha,
Ddc hoat tang ky sinh Bidiphar, Hoan phong thép.

Bang 1. Cong thirc mAau gidi lap (dwoc liéu in dam cé tan xuat xuat hién trong thanh phan cla cdc ché pham

duocthdng ké vdity 1& trén 25% so véi tdng ché pham)

STT [Tén ché pham |Dang bao ch&| Nha san xuat Thanh phan duwoc liéu
Congty TNHH 1 [P trong, Pdc hoat, Tang ky sinh, Nguu tat, Phong
1 [CaoDdtrong | Caoldng TV SX&TM phong, Buong quy, Xuyén khung, Qué, Té tan, Tan
Thién Hoa Buong |giao, Bach thuoc, Dia hoang, Nhan sadm, Cam thao.
Khu phong Congty TNHH |D6 trong, Ngii gia bi chan chim, Thién nién kién, Tuc
2 héa thap Cao long Dong Duorc doan, Pai hoang, BPuong quy, Xuyén khung, Tan
Xuan Quang Xudn Quang |giao, Sinh dia, Uy linh tién, Qué chi, Cam thao.

o Cong Ty C6 Phan |Tan giao, Hong hoa, Duong quy, Nguwu tat, Khuong

Cot vi vuwong ) P ~ A
3 Nam H3 Cao long Duwoc Pham hoat, Bach thuoc, BPan sam, Huong phu, Xuyén

Nam Ha khung, Thuc dia, Mot duorc.
. . _|Doc hoat, Phe h T ky sinh, Tan gi

Dbc hoat tang i Cong ty c6 phan oc hoat, Fnong pA, on.g, aTng y sm? ’ axn glao,
.. Vién nang Bach thuoc, Nguu tat, Sinh dia, Cam thao, Do trong,

4 ky sinh " Duogc- TTBYT o n v > n A
o mem X . Té tan, Qué nhuc, Pang sam, Buong quy, Xuyén

Bidiphar Binh Dinh .
khung, Phuc linh.
Hoan C Vién YHCT Hy thiém, Ngwu tat, Qué chi, Cau tich, Sinh dia, Ngii
5 ~ Hoan mém A n N
phong thap B6 Cong An  |gia bi.

Maéu gié Idp: Méu placebo thém dung dich chuén cé ndng dé xdc dinh.
Chét chuén: Théng tin 14 chdt chudn st dung dwoc trinh bay trong Béng 2.

Bang 2. Cic chat chudn duoc sir dung trong nghién clru

Chét chugn Ky hieu Xudt xir S6 kiém sodt/ | Ham
viét tat so 16 lwvong

Paracetamol PAR Vién KNT Thanh phd H6 chi Minh (TP.HCM) | QT009 0322 | 99.5%
Triamcinolon TAC Toronto Research Chemicals 2023-JP0-094 | 99.61%
Prednison PNS Vién KNT Trung wong C0423235 98.1%
Methylprednisolon MPL Vién KNT TP.HCM QT159 080222 | 99.0%
Betamethason BET Vién KNT TP.HCM QT107 1122 99.1%
Dexamethason DEX.B Vién KNT TP.HCM QT286 1022 99.5%
Piroxicam PIR Vién KNT Trung uvong C0222132 99.6%
Meloxicam MEL Vién KNT TP.HCM QT089 0423 99.7%
Ketoprofen KET Vién KNT Trung wong 0105178 99.8%
Dexamethason acetat| DEX.A Vién KNT Trung uvong C0322014 98.8%
Aceclofenac ACE Vién KNT TP.HCM QT220 030421 | 99.8%
Diclofenac natri DIC Vién KNT Trung uvong C0619047.05 | 100.0%
Ibuprofen IBU Vién KNT TP.HCM QT026 130520 | 99.5%
Acid mefenamic AMF Vién KNT TP.HCM QTO055 1022 100.0%

Hoa chat - Dung méi: Dimethyl sulfoxide (DMSO,
Fisher; 99.99%), triethylamin (TFA, Fisher; 99.89%),
acid phosphoric (H,PO,, Fisher, 84.97%), ethyl
acetate (EtOAc, Merck, 99.5%), chloroform (CHCI,,
Chemsol, 99.0%), n-butanol (n-But, Fisher; 99.4%)
dat tiéu chuan phan tich; Silicagel 60 (0.040 - 0.063
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mm) (Merck), SPE C18 Copure 500 mg/6 mL
(Biocomma); acetonitril (ACN, J.T.Bake; 99.9%),
methanol (MeOH, Fissher; 99.9%), Nuwdc cat siéu loc
(TTKN thudc, my pham, thuc pham TP.HCM) dat tiéu
chuan sacky léng.

Trang thiét bi: Can phan tich Shimadzu d6 nhay 0.1
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mg, Can ky thuat Shimadzu d6 nhay 0.01 g, May do
pH Horiba PH2000, Bé siéu 4m Elma S300H, Hé
théng HPLC-UV/Vis Thermo Scientific, Dionex
Ultimate 3000.

2.2. Phwong phap nghién ctru

2.2.1. Xdy dwng quy trinh phén tich )

Dwa trén nghién cliru truwdc day [4], diéu chinh
chuong trinh dung méi phu hop, ti€n hanh khao sat
cac thdng s6 clia quy trinh chiét xuat trén nén mau
gid 1ap bao gbm: phuong phap chiét xuat (chiét
phan bd, khudy tlr, siéu am), loai dung méi chiét
xuat (EtOAc, n-BuOH, CHCL,), s6 lan chiét (2, 3, 4 lan)
va thé tich dung maéi chiét (15, 20, 25 mL), dua trén
ty s6 dién tich pic I&n nhat dé chon diéu kién phu
hop va khao sat [an lwot cic thdng sb tiép theo.
Hiéu suat chiét H% trén mau chudn da dwoc xtr ly
mau cb yéu cau > 70% duoc tinh nhu sau: H% =
SC0/SC1x100. Trong d6: SCO |a dién tich pic cha chat
phan tich trong 1 mL C, d3 dwoc x& Iy mau nhw mau
gia 14p; SC1: Dién tich pic cta chat phan tich twong
(ng trong mau hén hop chuan C, khéng qua xtr 1y.

2.2.2. Quytrinh phén tich

Dung moi pha mau (DM): Methanol-DMSO (99:1).
Dung dich chun gd&c (M): Can lan lwot 25 mg tirng
chat chuan, cho vao tirng binh dinh mdc 10 mL
twong ng, dién day dén vach bang DM va siéu am
cho dén khihoatan hét.

Dung dich hén hgp chuin géc (C,): LAy 0.5 mL cla
tirng dung dich chudn géc (M) cho vao binh dinh
murc 10 mL, dién day dénvach bang DM.

Dung dich chuan (C): Ldy 1 mL C, cho vao 6ng
nghiém, sau dé cd dén can. Thém 15 mL nudrc,
chiét phan bé véi EtOAc (3 1an, mbilan 20 mL). Dich
EtOAc thu dwoc cd trén cach thdy dén cdn. Thém
khodng 0.5 g Silicagel (0.040-0.063 mm), tron déu,
nap mau khd vao SPE C18. Tién hanh rira gidi bang
5 mL DM, thém MeOH vira dd 20 mL thu duoc
dungdichthtr.

Dung dich thdr: L4y 15 mL dung dich ché pham
twong ing véi 1 liéu dung (hodc 1 lwgng dich nang
mém hoac 1 lvgng hoan mém twong &ng véi 1 liéu
dung phan tan trong 15 mL nudc), ti€n hanh xr ly
mau nhu dung dich chuan tir giai doan chiét phan
b6 vai EtOAC.

Dung dich thir thém chudn (mau spike/mau gia
1ap): Lay 1 mLdungdich C,cho vao 6ng nghiém, sau
d6 c6 dén cén. Lay 15 mL dung dich ch& pham
twong irng véi 1 liéu dung (hodc 1 lwgng dich nang
mém hodc 1 lvgng hoan mém twong ing vadi 1 liéu
dung phan tan trong 15 mL nudc), tién hanh xr ly
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mau nhu dung dich chuan tir giai doan chiét phan
b6 vdi EtOAC.

N&u phat hién mau chira duwoc chat thudc nhém
liéu dung cao (ACE, MEF, DIC, IBU, KET, PIR, PAR) thi
pha lodng thém 50 lan dung dich thir va dung dich
thirthém chuan.

biéu kién sac ky: Pha tinh I3 cdt sac ky GL Sciences
InertSustain C18 (250 mm x 4.6 mm; 5 um), pha
dong la chuong trinh dung mai vai A la acetonitril va
B la dung dich dém triethylamin 10 mM diéu chinh
pH 3.5 bang H,PO, (0 - 12 phut: 7.0%A; 12.1 phdt:
17.5%A; 24 - 45 phut: 30%A; 46 phut: 40.0%A; 60
phut: 45.0%A; 75 phut: 50.0%A; 85 phut: 75.0%A);
toc dd dongla 1.0 mL/phut, thé tich tiém m3u 10 pL,
budcséng phathiénla 224 nmva 280 nm.

Ham lugng X mg cha dwoc chat nguy tao trong 1
lidu dung mau thir dwoctinh nhw sau:

SthCr

X (mg)= XCepuan XH%XDPL

Sspike - SthL’r
Trong dé:S,,: Dién tich dinh cla chat phan tich trong
dung dich thir; S, Dién tich dinh clia chat phan tich
trong dung dich thir thém chuén; C,,.: Noéng d6 chat
phan tich trong dung dich chuan (mg/mL); H%: Ham
lvgng chat chuan tinh trén ché phdm nguyén trang;
DPL: B4 pha lodng ctia dung dich thir.

2.2.3. Thdm dinh quy trinh phén tich

Quy trinh dinh lvgng duoc tién hanh thdm dinh
theo huwdng dan ciia AOAC (2023) [8] véi céc chi tidu:
Tinh twong thich hé théng, tinh dac hiéu, tinh tuyén
tinh, d6 dung, d6 chinh xac, gidi han phat hién, gidi
han dinh lvgng.

2.2.4. Ung dung quy trinh phén tich

Ung dung quy trinh dé kiém tra 14 dwoc chat téng
hop trén trai phép trong mot s6 ché pham tir duoc
lidu ¢6 tac dung diéu tri hodc hd tro diéu tri co
xuwong khép trén thitruong.

2.2.5. Phwong phdp xtr ly két qua
S dung phan mém MS Excel 365 dé x( ly thdng ké
cac két qua thu duoc.

3. KET QUA NGHIEN CU'U

3.1. Xdy dung quy trinh phdn tich

Sau quad trinh thir nghiém mau C1 va mau gia lap voi
cac hé dung méi khac nhau va cadc chuong trinh
gradient khac nhau, dua trén nguyén tic giam do
phan cuc cla pha déng dé tach pic chat phan tich khoi
tap va tang do phan cuc clia pha dong dé rut ngan
thoi gian phan tich, két qua thu dwoc nhw Hinh 1.
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Hinh 1. SKD clia mau gia lap & budc séng 280 nm (A) va 224 nm (B); mau blank & bwdc séng 280 nm (C) va 224
nm (D); mau placebo & budc séng 280 nm (E) va 224 nm (F); mau chuan & budc séng 280 nm (G) va 224 nm (H)
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Thé tich EtOAc = Acid mefenamic EOCE RPN
(D) (E) T FFTS

Hinh 2. Két qua khao sét diéu kién chiét: (A) phuong phap chiét, (B) dung madi chiét, (C) s6 lan chiét, (D)
thé tich chiét, (E) Hiéu suat chiét ctia quy trinh duwgc lwa chon d6i vdi dung dich chuan
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Bang 3. K&t qua khao sat diéu kién chiét

. Dung S6 Ian | Thé tich dung | S (mAU x phut)

STT Phuong phap moi chiét mdi (mL) Min Max
1 Khudy tir 1.494 | 9.033
2 Phwong phap Chiét phan bé | EtOAc 3 20 1.798 | 10.216
3 Siéu am 1.279 | 8.142
4 CHCl3 0.624 | 10.180
5 Dung mbéi Phan bé EtOAc 3 20 1.798 | 10.216
6 n-BuOH 1.040 | 8.514
7 2 1.345 | 8.440
8 S6 Ian chiét Phan b6 EtOAc 3 20 1.798 | 10.216
9 4 1.580 | 9.362
10 15 1.322 | 8.511
11 | Thé tich dung moi Phan bé EtOAC 3 20 1.798 | 10.216
12 25 1.549 | 9.645

Tl céc két qua khao sat (Hinh 2, Bang 3), quy trinh
phan tich da lya chon (chiét phan b6 bang 20 mL
ethyl acetat véi 3 lan) c6 tin hiéu cac pic cao nhat
(dién tich pic clia 14 dwoc chat trong mau gid 1ap tir
1.798 - 10.216 mAUxphut) va cé hiéu suat chiét H%
(n = 6) cla tat cd cac chat phan tich tir 81.42% -
93.73% c6 RSD% (n = 6) tir 1.20 - 3.71%. D& loai trir
sai s6 dén tlr hiéu suat chiét va nhiéu duwoc nén cao
(Hinh 1), phuong phap dinh luvgng duoc thye hién
bang phuong phap thém.

Bang 4. K&t qua thdm dinh chi tiéu tinh dac hiéu

3.2. Tham dinh quy trinh phan tich

Tién hanh thdm dinh tinh d3c hiéu thu duoc két qua
nhu Bang 4 va Hinh 1. Sac ky d6 mau dung méi pha
mau Hinh 1C va 1D) va mau placebo (Hinh 1E va 1F)
khdng cho tin hiéu twong rng véi 14 chat phan tich,
trong khi mau placebo thém chuan (Hinh 1A va 1B))
cho tin hiéu chat phan tich tai khodng thai gian luu
trung véi thoi gian lwu trén mau chuan (Hinh 1G va
1H), cac pic cta chat phan tich tadch nhau hoan toan
va tach khoi cac pic tap néu cé.

Theoi gian lwu (phat)
Chuan Chuan hdn hop Gia lap Ma3u trang Dung maoi
PAR 11.690 11.440 11.765 - -
TAC 25.607 25.749 25.757 - -
PNS 30.707 30.740 30.707 - -
MPL 36.449 36.624 36.440 - -
BET 38.774 38.815 38.757 - -
DEX.B 39.774 39.782 39.724 - -
PIR 42.682 42.474 42.649 - -
MEL 54.965 54.816 54.890 - -
KET 56.315 56.099 56.257 - -
DEX.A 59.032 58.966 59.049 - -
ACE 65.840 66.166 65.965 - -
DIC 73.665 73.607 73.799 - -
IBU 75.024 74.966 75.099 - -
AMF 82.066 82.349 82.082 - -

Quy trinh dinh lwgng dat tinh phu hgp hé thong khi RSD% (n = 6) cla thoi gian lwu va dién tich pic tir déu <
2.0%, hés6 batdGitir0.8-1.5,d6 phan gidi> 1.5, s6 dia ly thuyét >2000 (Bang5).

Bang 5. K&t qua tham dinh quy trinh phan tich

Chi tiéu Két qua ddi véi 14 chat
Tinh tuong Thoi gian luvu RSD (n=6)% 0.07-1.57%
thich hé Dién tich pic RSD (n=6)% 0.07 - 1.70%
théng Hé sb bat doi 0.95-1.11
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Chi tiéu Két qua doi véi 14 chat
Tinh twong D6 phan giai 1.5-38.3
thich hé théng S8 dia ly thuyét 6.919 - 665.254

Tinh dac

Mau blank, placebo khéng cho tin hiéu twong tng
v&i 14 chat phan tich. MAu gia 1ap cé tin hiéu chat
hiéu phan tich tai khodng thoi gian lwu twong (rng mau
chuén, tach khoi céc pic tap, d6 phan giai > 1.5

Dat (Hinh 1, Bang 3)

Ty lé phuc h6i TB (n=6)% | 80.68-111.17 %
L. . Ty |18 phuc h6i RSD (n=6)%| 0.66 - 5.45%
Cac mirc ndng so véi LOQ (80 - 100 - 200 - 500 - ~
750 - 1000%) Hé sb twong quan 0.9938 - 0.9986
D6 dung - Do LOD (ppm) 5.13-10.98
chinh xac - LOQ (ppm) 15.57-33.29
Tinh tuyén | Cadc mirc ndng do so véi lidu dung thap (TAC, PNS, | Ty 1& phuc h6i TB (n=6)% | 94.37 -105.23
tinh MPL, BET, DEX.B, MEL, DEX.A) Ty lé phuc h6i RSD (n =6)% 0.67-3.61
Cac mirc ndng dé so vdi lidu dung cao (PAR, PIR, | Ty & phuc h6i TB (n=6)% | 90.07 - 101.14
KET, ACE, DIC, IBU, AMF) Ty lé phuc h6i RSD (n =6)% 09-3.73
Mirc LOQ (V nén mau khac nhau: 15 - 30-60-90 mL) | Ty lé phuch6iTB(n=3)% | 65.42-105.75

D6 dung va dd chinh xdc duwoc thdm dinh két hop
bang cach thuc hién 6 mau & mdi mirc ndng dd theo
LOQ (80 - 100 - 200 - 500 - 750 - 1,000%, twong tng
lwong chuan thém vao cé ndng dé trong mau la 8 -
10-20-50 - 75 - 100 ppm), doéng thai danh gia sy
twong quan tuyén tinh gitra tin hiéu ciia mau gia 1ap
vdi ndng dé chat chuan thém vao, LOD va LOQ duwoc
tinh todn dwa trén phudong trinh héi quy thu duorc,
cao hon nhiéu so v&i LOD va LOQ dugc tinh dya trén
giai mau chuan. Tuy nhién do d3 duwoc thdm dinh d6
dang va d6 chinh xac dat yéu ciu, nén LOQ cla
phuong phap sé& duoc xac dinh 1a 10 ppm. Bang 3
cling cho thdy quy trinh dat cd d6 dung va do chinh
xac khi thém lugng chat chudn tuong ng vai 80 -
100 - 120% liéu dung véi ty 1é phuc héi tir 80 - 115%
vaRSD (n=6)<6%.

Dénh gid anh huéng cla lidu dung nén mau dén
chat phan tich bang cach st dung thé tich dung dich
placebo gap 2, 4, 6 |an liéu dung va thém chuan tai
nong dd LOQ. K&t qua Bang 3 cho thay ty Ié thu hoi
dat tlr 81.12 - 105.75% déi vdi liéu dung tir 15 - 60
mL va cac thdng s6 sac ky vé d6 phan giai, hé s6 bat
d6i, s6 dia ly thuyét bidu kién déu dat yéu cau. O lidu
dung 90 mL, ty |é thu hoi cha BET va PIR [an luot 13
73.20% va 65.42%, dong thai tin hiéu cla cac pic tap
rat cao, dan dén khé phat hién cac pic duoc chat.
Nhu vay néu xét gidi han dinh lvgng va gidi han phat
hién theo ndng d6 hoat chat trong nén mau, thi quy
trinh c6 gidi han dinh luvgng cda BET va PIR [a 0.16
mg/kg nén mau, 12 dwoc chat con lai la 0.11 mg/kg
nén mau. Ngudng gidi han nay ddm bao dd nhay dé
phat hién nhitng trwdng hop tan duoc bi pha tron
lugng rat nho.
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3.3. Ung dung quy trinh phan tich

K&t qua phan tich 6 mau |1a thuc phdm chirc ndng cé
tac dung hd tro diéu tri co xwong khép dang lwu
hanh trén thj trudong, phét hién duoc 2 mau ¢é noi
san xuat [a TP.HCM va Pai Loan déu cé dang bao ché
|3 cao ldng vé&i lieu dung 15 mL ¢ nguy tao
paracetamol ham lwgng 151.78 mg/liéu dung (san
xuat tai TP.HCM va thu nhén tai quan 5, TP.HCM) va
dexamethason ham lugng 4.55 mg/liéu dung (san
xudt tai Pai Loan va thu nhan tai quan Binh Thanh,
TP.HCM). V&i ham lugng nguy tao gdp 10 [an so véi
litu dung khuyén cdo, dexamethason cé thé giy ra
nhi*ng tac dung phu nguy hiém khi st dung nhu hoi
chirng cushing, suy than. Bén canh d6 viéc khong
cong bé thanh phan nguy tao trén nhan cling ¢ thé
dan t&i qud liéu khi bénh nhan van dang trong qua
trinh diéu tri vditay y.

4.BAN LUAN

Mau placebo duoc tao ra tir hdn hop mét s6 ché
pham tir duoc liéu trén thi trudong didu tri hodc hd
tro diéu tri bénh co xwong khép khéng cé chat phan
tich sao cho c6 dd cac thanh phan duoc liéu ma tan
suat xuat hién trong it nhat 25% s san pham dang
lvu hanh trén thj truong. Viéc lua chon cac ché
phdm nay s& mang tinh dai dién cho thanh phan
phurc tap ciia mau ché pham duoc liéu, dong thoi
cling dam bdo dugc ngudn gbc cua cac duogc liéu
duoc st dung, do cac thudc d3 lya chon duwoc san
xuat bdi cac cong ty dat chirtng nhdn GMP, dugc bao
ché bang cac phuong phap hién dai, cé sir dung céc
ta duwoc phé bién. D& dam bdo mau placebo khong
c6 chat phan tich, tat cd cdc mau nay déu dwoc phan
tich LC-MS/MS dé xac nhan sy khéng hién dién 14
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hop chat phan tich.

Theo quy dinh, céc ché pham khéng duoc phép cé
thanh phan khéng céng bé trén nhan. Theo Dugc
dién Viét Nam V va theo théng ké thuc t&, hau nhw
khéng cé ché phdm cé ngudn gc tir duoc liéu duoc
cho phép tron duoc chat téng hop tai Viét Nam, do
vay quy trinh phét hién céc dugc chat tron trai phép
chi can dinh tinh. Tuy nhién, theo yéu cau cda nhiéu
bac si, nhiéu bénh nhan st dung cac ché pham bi
nguy tao trong thoi gian dai, dan dén cac tac dung
phu khéng mong mudn, can tinh todn liéu lvong dé
chan doan nguyén nhan va lén ké hoach diéu tri ti€p
theo, do vay van can mét quy trinh dinh lwong cac
hop chat nay. Bén canh do, viéc dinh lwong cling hd
trg viéc khdo sat va théng ké tinh hinh nguy tao
duoc chat téng hop trong cac san pham tir duoc liéu
dang luu hanh chinh thirc hodc khong chinh thirc
trén thj trwdng, gdp phan xay dung chinh sach quan
ly cdc ché pham tir duoc liéu. So véi phuong phap
HPLC-UV/Vis, thi viéc 4p dung LC-MS/TOF [9] c6 han
ché& chinh 1a chi phi do thiét bj dat tién, mic du
phuwong phap ddc hiéu d6i vdi cdc mau cd nén mau
phirc tap, d6 nhay cao déi véi trwong hgp ham
lvgng chat nguy tao khéng biét rd. Do do, viéc xay
dung phuong phap dinh lwgng bang HPLC-UV/Vis,
mot thiét bi phé bién hon trong cic phong thi
nghiém tai Viét Nam cé y nghia thuc tién hon.

Nhiéu nghién clru trudc day d3 duogc thuc hién
nham phét hién sy gid mao cac duoc chat téng hop
théng qua phuwong phap HPLC-UV/Vis, chi yéu tap
trung vao nhém corticoid [5, 10]. S6 lwgng duoc
chat ma cac nghién ctru nay cé thé xac dinh dong
thoi t6i da chi la 8 [4], hodc 1a mot vai loai NSAID
riéng & [3]. Tuy nhién, quy trinh phan tich méi d3
m& rong khd ndng xac dinh thém 6 duoc chat cé
nguy co gia mao, tlir dé gidm thiéu s6 [an x{r ly mau
hodc s& 1an trién khai sac ky cling nhu chi phi lién
quan mot cach dang k&. Quy trinh xt Iy mau tham
khdo [4], v&i dung méi chiét |a ethyl acetat, phwong
phap chiét 1a siéu am va loai tap bang SPE, trén thuc
t& khong phu hop véi nén mau dang 16ng, theo két
qua khao sat clia hinh 2A, tin hiéu thu dugc cia PIR,
MEL, ACE cwc ky thap, do d6 quy trinh can dwoc xem
xét lai. DI v&i cdc mau thé chat 16ng (dang 16ng,

nang mém), siéu &m khéng lam 2 pha 1dng - 1dng
phan tan t6t vao nhau, sy ti€p xdc kém dan dén hiéu
suat giam. D6i véi mau dang hoan mém, thuong cé
ham lwgng duwdng cao, thé chat két dinh, déo, can
phai dugc phan tan trong nudc trudce, nén chiét
phan b6 1dng - 16ng sé phu hop hon.

Nén mau phurc tap, quy trinh xr ly mau qua nhiéu giai
doan va ¢ hiéu suat chiét khdng t6i wu dan dén sai
s8, do vay, quy trinh phai 4p dung phuong phap thém.
Viéc tham dinh quy trinh két hop tinh tuyén tinh, d6
dung, do chinh xac cting gdp phan khang dinh viéc ap
dung phuong phap thém da loai trlr anh huwéng clia
nén mau va quy trinh xt Iy mau duworc tot hon.

5. KET LUAN

M6t quy trinh phu hop hon véi cac ché pham tw
duoc liéu dang 16ng, nang mém, hoan mém da
dwoc xay dwng va tham dinh nham dinh luvgng
betamethason, dexamethason base, methyl-
prednisolon, triamcinolon, prednison, aceclofenac,
dexamethason acetat, diclofenac, ibuprofen,
ketoprofen, meloxicam, acid mefenamic, piroxicam
va paracetamol. Quy trinh nay dap (ng yéu cau
phan tich theo huéng dan AOAC (2023), vdi gidi
han phat hién cGa phuwong phap (MDL) dat muc
0.16 mg/L nén mau doi véi betamethason va
piroxicam, va 0.11 mg/L nén mau dé&i véi 12 duoc
chat con lai. Phuong phdp duoc thiét ké phu hop
vai diéu kién thyc té tai Viét Nam, gép phan tét hon
trong viéc nhan dién céc san pham nguy tao trén thi
truong. Ung dung thuc t& cho thay quy trinh nay d3
phat hién hai trong s6 sdu ché pham dang lvu hanh
bilam gia, chira paracetamol va dexamethason.

LO1CAMON

D4y 12 san pham khoa hoc cong nghé do S& Khoa
hoc va Cdng nghé Thanh phd H6 Chi Minh tai tro
kinh phi theo hgp déng Thuc hién nhiém vu khoa
hoc va cdng nghé s6 28/2022/HD-QKHCN ngay
12/9/2022 cho nhiém vu: “Xay dwng quy trinh
sang loc cac dwoc chat gidm dau, khang viém bang
HPLC- PDA va khao sat tinh hinh pha tron cac duoc
chat trong cac ché pham tir duoc liéu ho tro diéu
tri coxuwong khdp tai Thanh phé H6 Chi Minh”.
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Determination of 14 active pharmaceutical ingredients
adulterated in liquid preparations, from medicinal herbs
by HPLC-UV/VIS

Phan Van Ho Nam, Vuong Thanh Ngan, Dam To Uyen,
Nguyen Thi Thuy Linh and Pham Van Son

ABSTRACT

Background: Currently in Vietnam, analytical procedures for synthetic pharmaceutical substances with a high
risk of adulteration in herbal medicine products previously focused on solid preparations, which are not
suitable for liquid, soft capsule, and soft pill formulations, which have a similar risk. Objectives: To develop and
validate a process for quantifying betamethasone, dexamethasone base, methylprednisolone, triamcinolone,
prednisone, aceclofenac, dexamethasone acetate, diclofenac, ibuprofen, ketoprofen, meloxicam, mefenamic
acid, piroxicam and paracetamol counterfeited in herbal liquid preparations, soft capsules, and soft pills to
support the treatment of musculoskeletal diseases using HPLC-UV/Vis method. Method: Chromatographic
conditions included stationary phase: C18 column (250x4.6 mm; 5 um); mobile phase: 10 mM triethylamine
solution pH 3.5 - ACN (gradient); detection at 224 nm, 280 nm. The sample was extracted with ethyl acetate,
and impurities were removed by SPE C18. The procedure was validated according to AOAC guidelines (2023)
Results: The process meets the requirements of specific, system suitablility, linear in the range of 8 - 100 ppm,
accuracy, precisioin, the method detection limit for betamethasone and piroxicam is 0.16 mg/L sample matrix,
the remaining 12 active ingredients are 0.11 mg/L sample matrix. Conclusions: A simultaneous quantitative
process for 14 substances in liquid preparations, soft capsules, and soft pills from medicinal herbs has been
developed, validated and applied.

Keywords: adulteration, herbal, HPLC
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