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ABSTRACT
Objective: To validate a method for the quantification of Meloxicam in film by high
performance liquid chromatography in order to contribute to product quality standardization.

Subjects and methods: Quantitative Meloxicam by high performance liquid chromatography
method with GRACE Apollo C18 (4.6 x 250 mm, 5 um), flow rate 1.0 ml/min, detector UV
at 354 nm, injection volume 10 ul, mobile phase consisting of acetonitril, distilled water and
glacial acetic acid (55:40:5).

Results: The method ensured suitability, specificity, linearity, repeatability, and precision as
specified by ICH.

Conclusions: The quantitative method meets the requirements and can be used for the
quantification of Meloxicam in film.
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TOM TAT
Muc tiéu: Tham dinh phuong phap dinh lugng Meloxicam trong phim Meloxicam c6 tac dung
chong viém bang sac ky 16ng hiéu ning cao nham gdp phan tiéu chuan hoa chét lugng san pham.

Poi trgng va phmrng phap Tién hanh dinh luong Meloxicam bang phu:ong phap séc ky long
hi¢u nang cao véi cft sac ky GRACE Apollo C18 (4,6 x 150 mm, 5 um), toc d¢ dong 1,0 ml/
phut Detector UV tai budc song 354 nm, thé tich tiém 10 ul, pha dong gdm Acetonitril, nudc

va acid acetic bang ty 1¢ 55:40:5.

Két qua: Phuong phap bao dam tinh thich hop, tinh dac hi¢u, khoang tuyén tinh, d6 lap lai va

d6 dung theo quy dinh cua ICH.

Két luan: Phuong phap dinh lugng bao dam cac yéu cau va c6 thé st dung dé dinh luong

Meloxicam trong phim.

Tir khoa: Meloxicam, HPLC, phim giai phong nhanh.

1. PAT VAN PE

Meloxicam la thuéc chong viém khong steroid, dan
Xuét ciia oxicam. Hién nay Meloxicam van dang dugc
st dung rong rai dé dleu tri dau va viém trong bénh
khop dang thap, dot cip bénh thoai héa xuong khop,
viém ct song dinh khop Céc ché pharn dang luu hanh
trén thi tnrong chu yéu dugc san xuét dudi dang thude
tiém va vién nén. Tuy nhién, vi 6 tan ciia Meloxicam
trong nudc thap nén sinh kha dung cua dang vién nén
thap, con dang thudc tiém thi doi hoi k¥ thuat bao ché
phtrc tap va khong thuan tién cho bénh nhén vi bénh
nhan khong thé ty minh dung thude [17, [2], [3]. Vi
Vay, phim Meloxicam giai phong nhanh tai khoang
miéng dang duoc quan tdm nghién ctru dé tang sinh kha
dung cua thudc va bénh nhén dé sur dung hon [4], [5],
[6]. Hién nay, da c6 mot 50 nghién clru vé dinh luong
Meloxicam trong cac ché phiam bao ché nhu: vién nén,
vién jhang.. . [7], [8], tuy nhién chua c6 nghién clru nao
dé cap toi dlnh lurgng Meloxicam trong phim. Nghlen
ctru nay dugce thye hién nham gop phan cung cap cac
dir liéu vé phuong phap dinh luong Meloxicam trong
phlm giai phong nhanh tai khoang rmeng vaco the duoc
ap dung dé danh gia chét luong mot sé ché phim mai
khi Iuu hanh.

*Tac gia lién h¢

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu va hoéa chat

- Meloxicam chuin (SKS 0209243), ham lugng 99,40%,
do Vién Kiém nghiém thudc Trung wong cung cap.

- Dung mbi: Acetonitril, acid acetic bang dat tiéu chuan
P.A (Merck D).

- Mau thir: phim Meloxicam ham luong 7,5 mg/phim.
2.2. Thiét bi nghién ciru

- Hé théng séc ky 1ong hiéu nang cao (high performance
liquid chromatography - HPLC) Shimadu 10*-VP.

- Detector PDA (Nhat).

- Can phan tich Mettler Toledo c¢6 dd chinh xac 0,1 mg
(Thuy S9).

- May do pH Mettler Toledo (Thuy S¥).
- Bé siéu am Elmasonic S100H (D).

- Mang loc nilon Sartorius Minisart kich thudc mang
0,45 pm (Buc).
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- Hé thdng phéu thuy tinh Sartotius (Dirc).

- Cac dung cu khac dat tiéu chuin phan tich.

2.3. Phuwong phap nghién ciru

2.3.1. Piéu ki¢n sic ky

- Hé thong séc ky: hé théng HPLC Shimadu 10°-VP.

- Cot sic ky pha dao GRACE Apollo C18 (4,6 x 250
mm, 5 pm).

- Detector: UV budc song 354 nm.

- Pha dong: Acetonitril, nudc va acid acetic bang ty 1€
55:40:5.

- Thé tich tiém: 10 pl.

- Tbc @6 dong: 1,0 ml/phut.

- Dung mdi hoa tan mau: Acetonitril.
2.3.2. Phwong phdp xir Iy méu

- Chuan bi dung dich chuan: dung dich chtra Meloxicam
chuén trong Acetonitril ¢6 ndng dé 10 pg/ml.

- Chuén bi dung dich thir: cit nho 20 phim, trén déu can
chinh xac lugng phim tuong tmg vdi 5 mg Meloxicam
vao binh dinh m&c 50 ml, thém khoang 40 ml
Acetonitril, lic dé hoa tan va thém dung moi dén vach.
Lac déu, loc. Pha loang 10 lan dé dugc dung dich thir,
loc qua mang loc 0,45 pm.

- Tinh toan két qua: ndng d6 Meloxicam trong dung
dich thtr (Ct) dugc tinh theo cong thirc:

S, xC,
t S,
Trong do6:
- S, 1a dién tich pic cua dung dich thu (uV.s).
-C la ndng d6 dung dich chuin (ug/ml).
- S, 1a di¢n tich pic cua dung dich chudn (uV.s).

Tir ndng d6 chit trong dung dich thu (C), tinh duoc
ham lugng Meloxicam trong ché pham theo cong thuc
sau:

C,x 10 x 50

HL (%) = x 100

mt
Trong do:
-C la ndng d6 dung dich thir (ug/ml).
-m, la khéi lugng Meloxicam trong mau phim (mg).
2.3.3. Thim dinh phwong phdp

Tién hanh theo huéng dan ctia Hoi nghi qudc té vé hai
hoa héa cac thu tyc dang ky dwoc pham st dung cho
con nguoi (International Conference on Harmonization

~ICH) [9]:

- Tinh thich hop hé théng: tiém 6 lan dung dich
Meloxicam chuan 10 pg/ml vao hé théng HPLC, tién
hanh sic ky theo diéu kién da chon. Ghi két qua: do
léch chuan twong ddi RSD (%) cuia thoi gian luu (khong
qua 1%), dién tich pic (khong qua 2%), hé s6 ddi ximg
(khong qua 2%) va sb dia Iy thuyét (khong qué 2%).

- Tinh déc hi¢u: khdo sat trén mau thir (Melox1carn) va
mau tring (hon hop ta duge co thanh phan glong nhu
cong thirc vién), xem ta dugc va dung moi ¢6 lam anh
huong dén két qua dinh luong hay khong.

- Duong chuan va khoang tuyén tinh: khao sat sy
phu thude tuyen tinh gitra dién tich pic va nong do
Meloxicam bang cach pha mot day dung dich
Meloxicam chuan c6 nong do tir 5-17,5 pg/ml. Tién
hanh sac ky theo nhu cac diéu kién da néu. Dua vao hé
5O tuong quan r dé xem sy phu thudc gitra dién tich pic
va nong do dung dich.

-bo dung xac dinh d6 ding thong qua do thu héi (do
tim lai) cua phuong phap bang cach thém mot luong
chat chuan xac dinh vao mau thtr, phan tich cic mau
thém chuan d6. Pha dung dich thir thém chuan ¢6 ndng
d6 lan lugt bang 80%, 100% va 120% nong do dinh
luong (10 pg/ml).

- D6 1ap lai: tién hanh phén tich 6 dung dich thir nong
d6 10 pg/ml duge chuén bi song song theo phuong phap
da xay dyng. Tinh d9 Iéch chuan twong d6i (RSD) cua
két qua phan tich. Yéu cau RSD < 2%.

3. KET QUA NGHIEN CUU
3.1. Két qua thim dinh tinh twong thich ciia hé thong

Tiém 6 lan dung dich chuan Meloxicam nong d6 10 pg/
ml vio hé thong HPLC, tién hanh sic ky theo diéu kién
da xay dung. Két qua khao sat tinh thich hop cua hé
thong sic ky duoc trinh bay trong bang 1.

Bang 1. Két qué khao sat d§ twong thich

ciia hé thong sic ky
Thm o . Heso S6 dia ly
STT gl::’llil l;ll:l;gcsl)l b(a[: g;n th(l:l);ety
(phit)
1 7,925 220655 1,12 15073
2 8,078 215573 1,11 15026
3 8,096 217138 1,11 14940
4 8,088 212742 1,12 15363
5 8,011 212970 1,11 15321
6 7,942 216399 1,12 15234
Tbr,l‘;l;g 8,0233 |215912,83 | 1,115 | 15159,50
RSD | 0,947% | 1,359% | 0,5989% | 1,129%

2 Crossrefd 9 “



N.V. Bach et al. / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 1, 7-11

Nhéan xét: Két qua khao sat cho thiy do léch chuan
tuong do1 RSD, dién tich pic cua Meloxicam, s6 dia
Iy thuyét, hé sb bat dbi trong 6 phep thir déu ndm trong
khoang cho phép (< 2%), cac gia tri cua thoi gian luu
cling nam trong g10’1 han < 1%. Diéu nay chimg t6 hé
thdng phu hop va bao dam 6n dinh cho phép phan tich
dinh luong Meloxicam trong phim.

3.2. Két qua tham dinh d9 dic hiéu ciia phwong phap

Muc dich nhim ching minh sy c6 mit cua ta dugc
va dung moi pha dong khong anh hudng den phuong
phép phén tich. Khdo sat trén mau ty tao gom: mau thu
(Meloxicam) va rnau trang (hdn hop ta duoc). Két qua
phan tich sic ky d6 duoc ghi & hinh 1.
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Hinh 1. Sic ky db ciia dung dich
Meloxicam (a) va ctia hon hgp ta duwoc (b)

Nhén xét: Trong mau tht, pic cia Meloxicam xuét hién
sau khoang 8,078 phut (a) Tai vi tri pic cia Meloxicam,
khoéng thay xudt hién pic la trén sac ky dd cua mau tring
(b). Pidu do chimg to: t duge va dung mdi khong lam
anh hudng dén két qua dinh lugng Meloxicam bang
phuong phap HPLC.

3.3. Két qua thim dinh d9 tuyén tinh ciia
phuwong phap

Khéo sat sy phu thudc tuyén tinh gitra dién tich pic va
nong do Meloxicam bang cach pha mot day dung dich
Meloxicam chuén c¢6 nong do tir 5-17,5 pg/ml. Tién
hanh sac ky theo nhu cac di€u kién da néu. Tién hanh
sac ky, két qua dugc trinh bay ¢ bang 2 va hinh 2.

Bang 2. Moi lién quan giira
nong d¢ Meloxicam va dién tich pic

Nong do Meloxicam (png/ml)
5 7,5 10 12,5 15 17,5
Dién ) Vo) ~ — e o)
tich | & & 2 8 @ =
pic &g 3 = = a 2
Két | Phuong trinh hoi quy: y =21562x + 417,81
qua R?=0,9991
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Hinh 2. P thi biéu thi sy ' phu thuge tuyén tinh
ciia dién tich pic va nong d9 Meloxicam

Nhan xét: Trong khoang néng do tr 5-17.5 pg/ml, sy
phu thudc cua dién tich pic va ndng do ctia Meloxicam
duoc bleu dién theo phuong trinh y = 21562x + 417,81
v6i hé sd tuong quan R2 =0,9991 (niam trong khoang
0,99-1,00). Piéu nay khang dinh c6 su phu thudc tuyén
tinh chat ché glua dién tich pic voi ndng do Meloxicam
trong khoang nong d6 tur 5-17,5 pg/ml.

3.4. Két qua thadm dinh d¢ 1ip lai cia phwong phap

Tlén hanh khao sat do 1ap lai ciia phuong phap doi véi
mau phim Meloxicam 7,5 mg/ml. Do 13p lai dugc danh
gla dua trén d¢ lap lai cua 6 thi nghiém riéng biét. Két
qua dugc trinh bay ¢ bang 3.

Bang 3. Két qua khio sat do
l1ap lai ciia phwong phap

Khdi Di¢n Ham
STT lwong tich pic lwong
phim (g) | (mAU.s) (%)

1 0,0802 215987 100,26

2 0,0813 218132 101,71

3 0,0792 214661 99,20

4 0,0788 214533 98,70

0,0810 215645 101,23

6 0,0800 214027 99,79
Dung dich

chuan 215427
(10 pg/ml)
X +SD=100,15+ 1,56
RSD =1,16%

Nhan xét: Vi chuong trinh sic ky da chon, phuong
phép dinh lugng Meloxicam ¢6 d¢ 13p lai cao, d 1¢éch
chuan tuong d6i1a 1,16% (< 2%), dat yéu cau theo tiéu
chuén quy dinh.

3.5. Két qua thim dinh d9 dung ciia phwong phap

Tlen hanh x4c dinh do dang bang phuong phap thém
chuan Thém mét lugng Meloxicam chuan c6 nong do
lan luot bang 80%, 100% va 120% ndng do dinh luong
(10 pg/ml) vao mau thur sao cho nong d6 van nam trong
khoang tuyén tinh di khao sat. Két qua dugc trinh bay
0 bang 4.
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Bing 4. Két qua khio sat
d¢ ding cia phwong phap

Dién
me? 8 | tich pic
chuin ciia miu Luong Ty 1€
STT thém - chuan | . Y %
N thir + < 4 | tim thay
vao hud tim thay
(%) chuan
(mAU.s)
Mau thir
(10ug/ml) 0 216228
1 80 384258 | 77,71% | 97,13%
2 100 429689 | 98,72% | 98,72%
3 120 473512 | 118,98% | 99,15%
X+SD=9833+1,20
RSD =1,08%

Nhan xét: Phuong phap c6 ty 1é thu hdi & 6 mau khac
nhau 1a 98,33% va d6 léch chuan tuo‘ng dbi 1a 1,08%
(<2%). Piéu d6 ching to phuong phép c6 do dung cao.

4. BAN LUAN

Phuong phap HPLC 1a mgt phuong phép phéan tich hi¢n
dai, dugc su dung pho blen trong phan tich dinh lugng
duoc pham Tuy c6 mot s6 nhuoc dlem nhu gla thanh
trang thiét b con cao, dung mdi, hoa chat dat tién nhung
HPLC c6 nhiéu vu diém ndi bat nhu tinh 6 6n dinh, do
chon lgc, tinh chinh xac cao va ¢6 thé dinh tinh, dinh
luong dong thoi nhleu hoat chat ma khong can phan
tach. Hau hét hé théng HPLC hién nay déu sir dung k¥
thuét sic ky pha ddo trong phan tich duoc phim do sy
tién dyng, nhanh chong so vdi sic ky pha thuan va kha
nang phan tich hang loat mau. Do vay, phuong phap
dugc xay dung co tinh thiét thuc, nhidu kha ning c6 thé
ap dung trong thuc té phan tich cac mang phim c6 chua
Meloxicam ¢ Viét Nam.

Cot GRACE Apollo C18 dugc str dung c6 kha nang luu
trlr lugng mau 16n, tinh 6 6n dinh cao, cho plc gon, can
dbi. Cot dugc ché tao véi cong ngh¢ lién két va duoc xtr
Iy endcap tot cho hi¢u qua phén tach t6t voi cac chat &
khoang pH thap va trung tinh. D dai ¢ot va kich thude
hat nhoi 1a hai yéu t6 dau tién anh huong dén qué trinh
phan tach chat. Cot dai s& cho sb dia ly thuyét 16n va
kich thudc hat cang nhé sé cho plC cang gon va nhon
hon. Pha dong su dung dung méi hiru co Acetonitril do
uu diém cua no 1a do nhot thap, c6 thé sic ky & ap suat
thap, mat khac c6 thé do do hap thy UV dén 190 nm.
Qua nghién ctru cho thiy phuong phap xay dung dugc
6 khd nang dinh lugng Meloxicam mét cach don gian,
nhanh chong va hi€u qua, phu hgp voi dleu kién thyc
té tai nhiéu O sO klem nghiém trong viéc kiém tra chét
luong cac ché pham c6 chira hoat chat nay.

Nhu vay, chuong trinh HPLC da xdy dung c6 khoang
tuyé€n tinh thich hop, d6 dung, do 1ap lai cao va cho
két qua dang tin cdy. C6 thé ap dung phuong phap
HPLC véi cac diéu kién trén dé xac dinh ham luong
Meloxicam trong phim.

5. KET LUAN

D lya chon diéu kién dinh luong bﬁng sic ky long
hi¢u nang cao nhu sau: Meloxicam chuan hodc phim
Meloxicam dugc hoa tan trong Acetonitril dé duoc
nong do khoang 10 pg/ml, tién hanh sic ky va so
sanh dién tich pic thu duogc. Diéu kién sic ky: cot
sic ky pha ddo GRACE Apollo CI8 (4,6 x 250 mm,
5 um), detector UV budc song 354 nm, pha dong gdém
Acetonitril:nugc:acid acetic bang (55:40:5), thé tich
tiém 10 pl, toc do dong 1,0 ml/phut. Phuong phap cung
duoc tham dinh day du cac chi tidu theo hudng dan cua
ICH vé thim dinh phwong phap phan tich.
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