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DIEU CHE VA THIET LAP TAP CHAT BOI CHIEU A VA C CUA MELOXICAM
V6 Minh Thing!, Nguyén Piic Tudn?

TOM TAT
bt vdn dé: Tap A va tap C cé nguén goc tiv qud trinh tong hop meloxicam. Trong chuyén ludn nguyén
ligu va thanh phdm meloxicam ciia dwgc dién Viét Nam 'V va dwoc dién tham chiéu c6 quy dinh kiém tra tap A va

tap C. Trong danh muc chat chudn quoc gia van chua cd tap A va tap C chudn. Cho dén nay, chua c6 nghién civu
trong nieéc cong bd'quy trinh diéu ché'tap A va tap C cua meloxicam.

Muc tiéu: Diéu ché’va thiét Idp tap chit doi chiéu A va C ciia meloxicam.

béi tuong va phuong phép: Tap A dugc diéu ché’tiv ethyl 4-hydroxy-2-methyl-2H-1,2-benzothiazin-3-
carboxylat 1,1-dioxid bang phuong phdp két tinh véi ethanol. Tap C duoc tong hop bang phdn ting thé’Sn2 giita
meloxicam va methyl iodid trong mdi truong dimethyl sulfoxid/kali hydroxyd va tinh ché bang phwong phdp két
tinh trong dimethylformamid. Cdc sin phdm diéu ché duwoc xdc dinh cdu triic bang cic kij thudt phd nghiém, dinh
liwong bing HPLC-PDA va thiét Igp chit doi chiéis.

Két qua: Tap A duwoc tinh ché’vdi higu suit 87%. Tap C duwgc tong hop va tinh ché’vdi hidu suit 67%. Sin
phidm diéu ché’co ham lwong trén 99% tinh trén nguyén trang, du diéu kién thiét 1ap chat doi chiéu.

Két lugn: Tap A va C meloxicam di dwoc diéu ché va thiét ldp chit doi chiéu sir dung trong kiém tra tap
chat cua meloxicam.

Tir khod: tap chit cua meloxicam, ethyl 4-hydroxy-2-methyl-2H-1,2-benzothiazin-3-carboxylat 1,1-dioxid,
(Z)-N-methyl meloxicam, N-[(27)-3,5-dimethylthiazol-2(3H)-ylidene]-4-hydroxy-2-methyl-2H-1,2-
benzothiazin-3-carboxamid 1,1-dioxid
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Background: Meloxicam impurity A and impurity C, the related compounds of meloxicam, are process-
related impurity. The Vietnamese V and reference Pharmacopoeias require testing impurity A and impurity C in
meloxicam pharmaceutical substances and finished products. However, the reference standards of impurity A and
impurity C are not in the national list of reference standards. There have been no published local studies on
chemical synthesis and reference substance establishment of impurity A and impurity C so far.

Objectives: This study was conducted with the aim of synthesis and establishment of reference substance as
related compounds A and C of meloxicam.

Methods: Impurity A was purified from ethyl 4-hydroxy-2-methyl-2H-1,2-benzothiazine-3-carboxylate 1,1-dioxide
by recrystallization with ethanol. Impurity C was synthesized from meloxicam by SN2 reaction with iodomethane
in dimethyl sulfoxide/potassium hydroxide, then purified by recrystallization with dimethylformamide. The
products were structurally determined by spectroscopic techniques, assayed by HPLC-PDA, and finally
established as reference substance.

Results: Impurity A was purified with yield of 87%. Impurity C was synthesized and purified with total yield
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of 67%. The products had HPLC purity over 99% on the basis and conformed to establish reference substance.

Conclusion: Impurity A and C were successfully synthesized and established as the reference substances for

related compound test of meloxicam.

Keywords: meloxicam impurity, ethyl 4-hydroxy-2-methyl-2H-1,2-benzothiazine-3-carboxylate 1,1-dioxide,

(Z)-N-methyl meloxicam,
benzothiazine-3-carboxamide 1,1-dioxide
DATVANDE

Tap A (ethyl 4-hydroxy-2-methyl-2H-1,2-
benzothiazine-3-carboxylat 1,1-dioxid) va tap
C (N-[(22)-3,5-dimethylthiazol-2(3H)-yliden]-
4-hydroxy-2-methyl-2H-1,2-benzothiazin-3-
carboxamid 1,1-dioxid hay (Z)-N-methyl
meloxicam) ctia meloxicam la tap xuat hién
trong qua trinh tong hop va gay anh hudng
khong nho dén hiéu qua diéu tri va déc tinh an
toan ctia cac ché pham chira meloxicam(?. Vi
vay, trong chuyén luan nguyén liéu va thanh
phdm meloxicam cua duoc dién Viét Nam V
va cac dwoc dién tham chiéu (BP 2020, USP 43
va EP 10.0) c6 quy dinh kiém nghiém tap A va
C cta meloxicam®®. Tuy nhién, trong danh
muc chat chudn caa hé thong kiém nghiém
qudc gia hién tai van chua c6 2 tap chuan
nay”#®. Mat khac, tap A va tap C chuan da
dugc thuong mai hda voi giad thanh kha cao
(khoang 355 SGD/lo 15 mg vdi tap A va
293 SGD/lo 10 mg voi tap C) va thwong phai
lién hé trudc nhiéu thang véi nha cung cap
méi c6 thé€ mua dugc nén gay khong it kho
khan cho cong tac kiém tra tap chat nay trong
nguyén liéu va thanh phdm meloxicam®). Vi

tap A la mot trong cac nguyén liéu dé€ diéu ché

cac thudc thudce dan xuat oxicam nhu meloxicam,
piroxicam... nén da c6 nhiéu cdng trinh nghién
ctru tong hop tap chat nay™» va da duoc thuong
mai héa ¢ dang hoda chat. Doi voi tap C, cho dén
nay chi ¢6 01 nghién cttu 6 dé€ cap dén quy trinh
tong hop®. Trong khi d6, & Viét Nam hién van

chua cd tac gia nao cong bd cong trinh diéu ché’

tap A va C cua meloxicam. Xuat phat tt nhu
cau thuc tién trén, bai bao nay céng bd quy
trinh di€u ché va thiét lap tap chat doi chiéu
A va C ctia meloxicam.
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N-[(2Z)-3,5-dimethylthiazol-2(3H)-ylidene]-4-hydroxy-2-methyl-2H-1,2-

POITUONG-PHUONG PHAPNGHIEN CUU
Dé6i tugng nghién ctru

Tap A va tap C ciia meloxicam.
Nguyén vat liéu
Chat chudn va nguyén liéu

Tap A meloxicam EP-CRS, s 16: 2, ham
leong 100,0% tinh trén nguyén trang, bao
quan 6 5 * 3°C, tranh anh sang va dung trong lo
kin. Tgp C meloxicam EP-CRS, s6 16: 4, ham
lwong 100,0% tinh trén nguyén trang, bao quan
0 5 + 3°C, tranh anh sang va dung trong lo kin.
Ethyl  4-hydroxy-2-methyl-2H-1,2-benzothiazine-3-
carboxylat 1,1-dioxid ctia nha san xudt Sigma-
Aldrich, ham Iiong 97% tinh trén nguyén trang,
s0 16: MKCKO0124, bao quan tranh anh sang.
Nguyén liéu meloxicam san xuat tai An D6, ham
luong 99,51% tinh trén nguyén trang, sO 10:
TD/ML/016/03/16-17, bao quan tranh anh sang.
Dung méi, héa chdt

Acetonitril dat tiéu chuan dung cho sic ky
long. Acid phosphoric, aceton, cloroform, ethyl
acetat, hexan, methanol, acid acetic bang,
dimethyl sulfoxid (DMSO), ethanol, kali
hydroxyd, methyl iodid, dimethylformamid
(DMF) dat tiéu chuan phan tich.
Thiét bi va dung cu phan tich

Cac thiét bi phan tich déu duoc hiéu chuan
theo yéu cau cua GLP va ISO/IEC 17025, bao
gom: hé thong LC/MS IT-TOF Shimadzu
LCMS-8040, hé thong HPLC-PDA Shimadzu
CBM 20A, can phan tich Mettler Tolendo
XP62, may do pH Mettler Toledo B50146045,
mdy IR Shimadzu iS50FT-IR, mdy NMR
Bruker Advance III. Cac dung cu thay tinh dat
yéu cau chinh xac dung trong phan tich.
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Phuwong phap nghién ctru
Diéu ché'tap A

Tap A dugc didu ché'bang phuong phéap két tinh
ethyl 4-hydroxy-2-methyl-2H-1,2-benzothiazine-3-
carboxylat 1,1-dioxid trong ethanol.
Téng hop va tinh ché'tap C

Theo tai liéu tham khao thi tap C duoc
tong hop tr phan tng methyl héa meloxicam
bang methyl iodid trong méi truedng dimethyl
sulfoxid vdi si hién dién ctuia kali hydroxyd®.
Trong qua trinh tong hop, tién hanh khao sat
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Nghién ctru

cac yéu t6 anh huong dén phan tng nhu thoi
gian phan tng, ty 16 mol meloxicam va kali
hydroxyd, ty 1€ mol meloxicam va methyl
iodid. San pham tdng hop duwgc kiém tra bang
phuong phap sac ky l6p mong. Chon diéu
kién phan ting sao cho hiéu suat phan tng cao
nhat va san pham tong hop khi duoc kiém tra
bang sic ky 16p moéng chi cho mdt vét chinh
duy nhat. San pham tong hgp duoc tinh ché
bang phuong phép két tinh trong dung moi
(Hinh 1).
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Tap C

Hinh 1. So d6 tong hop tap C ciia meloxicam

Thir tinh khiét san pham tinh ché

San pham tinh ché& duoc thit tinh khiét bang
sac ky 16p mong (SKLM) va sic ky long hiéu
nang cao (HPLC).
Xdc dinh cdu triic

San phdm tinh ché duoc xac dinh cau truc
bang cac phrong phap phd nghiém UV, IR, MS
va NMR.
Xdc dinh d6 tinh khiét tap A va C bang
HPLC-PDA

D¢ tinh khiét cuia tap A va C dugc xac dinh
bang phuong phap HPLC véi dau do PDA.
Diéu ki¢n sic kij: Cot Phenomenex C18 (150 x
4,6 mm; 5 um), nhiét d6 cot 40°C, thé tich tiém
mau 10 pl, tdc d6 dong 1 ml/phit, bude séng
phat hién tap A la 313 nm va tap C la 359 nm.
Pha dong: acetonitril — dung dich diamoni
hydrophosphat 0,20% dwoc diéu chinh dén
pH 7,0 bang HaPO: (40:60, tt/tt).
Danh gia tap A va C

Tap A va C duoc danh gia theo cac chi tiéu
tinh chat, nhiét d¢ nong chay, dinh tinh, d6 am,
dinh lwong va tap chét lién quan.
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Thiét ldp chdt do6i chiéu tap A va C
Ddnh gid dj dong nhdt cua qua trinh déng lo

Céc mau dugc 1ay ngau nhién theo cong
thitc \/W +1 trong d6 N la tong s6 lo. Viéc xac
dinh ham lwong tap A va C trong ting lo duwoc
tién hanh theo phuong phap HPLC, mdi lo dugc
xac dinh 2 1an. Loai gia tri bat thuong bang trac
nghiém Dixon®. Viéc danh gia d¢ dong nhat
cta qud trinh déng lo duoc dya theo hudng dan
cua ISO Guide 350.
Danh gia d¢ dong nhat lo lién phong thi nghiém

Tap A va C sau khi duoc dong gdéi va danh
gid dong nhat 1o dat yéu cau dugc 1dy mau ngau
nhién va tién hanh x4c dinh ham luong tai ba
phong thi nghiém doc lap. Cac phong thi
nghiém duoc lwa chon dé guii mau phai dat GLP
hodc ISO/IEC 17025. Mbi phong thi nghiém sé
nhan duoc sau lo mau ngau nhién keém theo quy
trinh phan tich va cac tai liéu lién quan. Trudc
khi phan tich, méi phong thi nghiém sé& kiém tra
tinh pht hop ctia hé thong véi yéu cau hé so bat
ddi ctia pic tap nam trong khoang 0,8 — 1,5 va
RSD gitra 6 lan do lap lai khong duoc qua 2%.
Néu dat yéu cau, sé tién hanh xac dinh ham
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lwgng tap A va C trén 6 mau di nhan, mdi mau
duoc xac dinh 2 1an. Cac phong thi nghiém duoc
lua chon dé gui mau 1a Khoa Thiét lap chat
chuan & chat doi chiéu (PTN1), Khoa Kiém
nghiém my pham (PTN2) va Khoa Nghién cttu
phat trién (PTN3) thudc Vién Kiém nghiém
thudc Thanh phé H6 Chi Minh. Viéc danh gia d¢
dong nhat lo lién phong thi nghiém dwoc tién
hanh theo huéng dan ctia ISO 1352819, stx dung
phép phan tich phuong sai mot yéu t6 ANOVA.
Xdc dinh gid tri dn dinh va d§ khong dam bdo do:

Viéc xac dinh gid tri &n dinh trén phiéu
kiém nghiém tap A, tap C va do khong dam
bao do dugc thuic hién theo huwdéng dan cta
ISO 1352819, dya theo 18 két qua xac dinh ham
lwong tap A va C tai 3 phong thi nghiém.
KET QUA
Diéu ché tap A

Viéc tinh ché tap A dugc thuc hién b.%mg
phuong phép két tinh lai v6i ethanol néng nhu
sau: Hoa tan hoan toan 2,18106 g ethyl 4-
hydroxy-2-methyl-2H-1,2-benzothiazin-3-
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carboxylat 1,1-dioxid trong 50 ml ethanol ¢ nhiét
do soi (khoang 78°C). Sau d6 dé ngudi dén nhiét
do phong va lam lanh, loc thu tta. Say taa o
80°C dén khi chénh léch khoi lugng gitra 2 lan
can lién tiép khong qué 0,5 mg (khoang 6 gio),
thu dwoc 1,89540 g san pham tinh ché' A.
Thik tinh khiét san phdm tinh ché’A

Két qua thtr tinh khiét SKLM cho thay san
pham tinh ché& A chi cho mét vét duy nhat trén
3 hé dung moi cd strc rira giai khac nhau. Két
qua thir tinh khiét san phdm tinh ché A bang
phuong phap HPLC, 4p dung phwong phap
quy vé 100% dién tich pic cho thay sic ky d6 3
chiéu va sac ky dd 2 chiéu tai budc séng hap
thu cuwc dai 313 nm xuat hién mét pic chinh
duy nhat, pic chinh dat d6 tinh khiét theo pho
UV-Vis, san pham tinh ché A c¢6 d6 tinh khiét sac
ky trén 99%. Hinh 2 va hinh 3 1an lwot minh hoa
sac ky 6 SKLM va HPLC kiém tra do tinh khiét
ctia san pham tinh ché' A (Hinh 2).

(1)
Hinh 2. Sic ky d6 SKLM kiéin tra dg tinh khiét ciia san phdm tinh ché’A. Diéu kién sdc ky: Ban méng silica gel
60 F254 (10 x 5 cm); Phdt hién: UV 254 nm; Hé dung moi: (1) hexan — ethyl acetat (2:1), Rf = 0,36; (2) hexan —
ethyl acetat (1:1), Rf = 0,52; (3) cloroform — methanol (9:1), Rf = 0,76. Dung dich san phdm tinh ché’A dwoc pha

trong cloroform cé nong dg 0,1 mg/m
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Hinh 3. Sic ky d6 dung dich sin phdm tinh ché’ A ndng dg 500 ug/ml pha trong acetonitril.
Diéu kién sic ky: Cot Phenomenex C18 (150 x 4,6 mm; 5 um); Téc dg dong: 1 ml/ phiit; Thé'tich tiém: 10 ul;
Buéc song phat hién: 313 nm; Pha dong: acetonitril va nwdc, riea gidi gradient: 0(1:99), 2(1:99), 62'(99:1),
65(99:1), 74'(1:99), 90°(1:99). (a): sic ky do tai buéc séng 313 nm, (b): sic ky do 3 chiéu

Ap dung phuwong phap quy vé 100% dién
tich pic dé€ xac dinh dd tinh khiét san pham
tinh ché' A:

S .S 13826720
D§ tinh khiét san phim tinh ché 4 = ==X 100 =
s 13855171

Trong do: Ssp: dién tich pic san pham tinh
ché¢’A.

YS: Tong dién tich tat ca cac pic (trtr pic
dung moi).

%100 =99,79%
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Xdc dinh cdu triic san phiam tinh ché’A

Két qua phd UV-Vis cho thdy san pham tinh
ché’ A (duoc pha trong acetonitril) c6 bude song
hap thu cuc dai tai 313 nm va tuong dong voi phd
UV-Vis ctia tap A chuan. Pho IR ctia san pham tinh
ché& A c6 do twong dong 99,52% so véi pho IR cta
tap A chuén va cd cac dinh déc trung phu hop voi
cong thikc cau tao cta tap A [vmax (cm™)]: 1651 va
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1605 (C=C), 1381 (O-H phenol), 1339 (O=5=0), 1170
(C-O). Pho ESI-MS(-) ctia san pham tinh ché A ¢
tin hiéu ion twa phan t&¢ [M-H] véi
m/z = 282,0444, phu hop véi khoi lwong phan ti
cua tap A meloxicam (C2HisNOsS, M = 283,3020).
Nhu vay, dwa vao phd MS va cac dir liéu pho
UV-Vis va IR cta san phdm tinh ché A déu
twong dong voi tap A chuan nén co thé két
ludn san pham tinh ché A chinh 1a ethyl 4-
hydroxy-2-methyl-2H-1,2-benzothiazine-3-
carboxylat 1,1-dioxid (tap A meloxicam).
OH O

e
N.
S “CHs

o)

/7 \\

O
Hinh 4. Cong thirc cdu tao cua tap A meloxicam
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Tong hop va tinh ché tap C

Bing 1, Bang 2 va Bdang 3 trinh bay két qua
khao sat thoi gian phan tng, ty 1&¢ mol
meloxicam va kali hydroxyd, ty 1é mol
meloxicam va methyl iodid dén hiéu suat phan
ung tong hop tap C.
Bang 1. Két qua khao sat thoi gian phan 1tng

1| 6 7 8 9 12 24

Théigian | | . . . . . .
gi¥| Qi | gi®| Qi | gi&¥ | gio | gi¥

Hiéusudt )| - | - | - | 3212 |32,25] 32,50 32,88

Bang 2. Két qua khao sat ty I¢ mol meloxicam va kali
hydroxyd (thoi gian phan 1¢ng 8 gio)

Ty |é mol
meloxicam 1:.0/1:05| 1:1 | 1:2 | 1:3 | 1:4
va kali hydroxyd

Hiéu suat (%) | - 32,40(32,21|32,35|32,15

Bang 3. Két qua khdo sdt ty 1¢ mol meloxicam va methyl iodid (thoi gian phdn 1ing 8 gio, ty € mol meloxicam va

kali hydroxyd la 1:1)

Ty |é mol meloxicam va methyl iodid 11 2,3

45 56 6,8 79 9,0 10,2 | 11,3

Hiéu suét (%) 32,25 | 3561

45,75 | 50,62 | 61,48 | 68,32 | 76,28 | 75,86 | 76,61 | 77,65

Vi thoi gian phan tng tir 1 gio dén 6 gio,
két qua kiém tra bang sac ky 16p mong cho
thay trén sac ky d6 xuat hién 2 vét ching to
meloxicam chua phan tng hét. Véi thoi gian
phan tng tir 8 gid dén 24 gio, trén sic ky do
chi xuét hién 1 vét c6 gia tri Rr khac voi vét
meloxicam va hiéu sudt phan tng gan tuong
duong nhau, cho thay tua san pham gan nhu
tinh khiét trén sac ky 16p mong va hiéu suat
phan tng gan nhu dat téi da. Vay thoi gian
phan tng tong hop tap C dwgc lua chon la 8
gio. Khi khong thém kali hydroxyd hay khi ty
lé meloxicam va kali hydroxyd la 1:0, san
pham phan ting da xudt hién nhung rat it (thé
hién vét mo trén sic ky dd va con vét
meloxicam). Véi ty 1€ mol tie 1:1 dén 1:4, trén
sac ky do chi xuat hién 1 vét c6 gia tri Rr khéc
voi vét meloxicam, hiéu suat phan tng gan
nhu khong thay d6i. Vi vay, ty lé mol
meloxicam va kali hydroxyd dwoc lpa chon 1a
1:1. Hiéu suat phan tng tang va phu thudc rat
nhiéu vao ty 1& mol meloxicam va methyl
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iodid véi két qua kiém tra bang sac ky 1op
mong chi xudt hién 1 vét ¢ gid tri Re khac véi
vét meloxicam. Hiéu sudt phan ung dat cao
nhat va hau nhu thay d6i khong dang ké khi ty
1é mol meloxicam va methyl iodid la 1:7,9. Vi
vay, ty 1 nay duoc lua chon.

Nhuw vay, quy trinh tong hop tap C nhuw
sau: Hoa tan khoadng 0,5 g (1,42 mmol)
meloxicam vao 5,0 ml DMSO, thém 0,1 ml
(1,43 mmol) dung dich KOH (0,8 g/ml nudc).
Sau d6 thém 0,7 ml (11,25 mmol) dung dich
methyl iodid va khudy déu trong 8 gio. Trung
hoa hdn hop sau phan tng bang 2,5 ml acid
acetic bang va tiép tuc khuay déu trong 1 gio,
loc 1dy tta, rira tta voi 5 ml ethanol, sdy tua &
80°C trong 6 gio, thu duoc san pham tong hop
C. Tién hanh tong hop 5 1an theo quy trinh thu
duwgc khoang 1,95 g san pham vdi hiéu suat
75%. Toan bd san pham tong hop duoc tinh
ché& bang cach hoa tan vao 20 ml DMF & nhiét
do6 soi (khoang 153 °C), d€ ngudi cho tua tinh
thé hinh thanh, loc 14y tta va ria tua voi 10 ml
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ethanol. Cho tua vao 300 ml nuwéc va khuay
déu trong 1 gio, loc dudi ap suat giam va rira
tua voi 20 ml ethanol. Sdy tta ¢ 80 °C trong
khoang 6 gio, thu duoc 1,75 g san phdm tinh
ché' C (hiéu suat toan quy trinh 67%).
Thir tinh khiét san pham tinh ché'C

Két qua thtr tinh khiét SKLM cho thay san
pham tinh ché& C chi cho 1 vét duy nhat trén 3
hé dung moéi cd stic rira giai khac nhau. Keét
qua thtr tinh khiét san phdm tinh ché C bing
phuong phap HPLC, ap dung phuwong phap
quy vé 100% dién tich pic cho thay sac ky d6 3
chidu va sac ky dd 2 chiéu tai budc song hap
thu cuc dai 359 nm xuét hién 1 pic chinh duy
nhat, pic chinh dat d¢ tinh khiét theo pho
UV-Vis, san phdm tinh ché C ¢6 dd tinh khiét
sac ky trén 99%. Hinh 5 va Hinh 6 1an luot
minh hoa sac ky d6 SKLM va HPLC kiém tra
do tinh khiét ctia san pham tinh ché' C.

Ap dung phuong phép quy vé 100% dién
tich pic d€ xac dinh d¢ tinh khiét san pham tinh
ché' C:

. .S 10922727
D§ tinh khiét sin phém tinh ché C = 5= X 100 =
1s 10926798

Trong d6:Ss: dién tich pic san phdm tinh ché'C.

X 100=9996%

Y.S: Tong dién tich tat cd cic pic (triv pic dung moi)
Xdc dinh cdu triic san phiam tinh ché'C

Két qua phd UV-Vis cho thdy san phadm
tinh ché C (duoc pha trong acetonitril) c6 budc
song hap thu cuc dai tai 359 nm va twong dong
v6i phd UV-Vis cta tap C chudn. Phé IR cua
san phdm tinh ché C c6 d6 twong dong
97,48% so v6i pho IR cua tap C chuan va c6
cac dinh ddc trung phu hop vé6i cong thirc
cdu tao cua tap C [vmax (cm™)]: 1586 (C=0),
1401 (O-H phenol), 1335 (0O=S=0), 1170
C-N). Pho ESI-MS(-) cta san phdm tinh ché&
C ¢6 tin hiéu ion twa phan t [M-H]- véi
m/z = 364,0434, phu hop véi khdi luong phan ti
cia tap C  meloxicam  (CisHisN3OsS,
M =365,0504).
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Nghién ctru

Phan tich di liéu pho NMR (Bing 4 va Bing 5)
cho thay s6 luong va vi tri ctia proton va carbon
ctia san pham tinh ché C phu hgp véi tap C
chuén. Nhu vdy, san phdm tinh ché C c6 cong
thiec cau tao N-[(2Z)-3,5-dimethylthiazol-2(3H)-
yliden]-4-hydroxy-2-methyl-2H-1,2-benzothiazin-
3-carboxamid 1,1-dioxid (tap C meloxicam). Cac
d@ liéu pho UV, IR, MS déu phu hop voi tap C
meloxicam, c6 cong thitc phan tir CisHisNOuSe,
khoi luong phan tir 365,43. Cau tric tap C duge
trinh bay & Hinh 7.

Bang 4. Dir ligu ph6’ 'H-NMR ctia sin phim tinh
ché’C va tap C chuin

1H-NMR (DMSO-d6, TMS, 400 MHz) &+ (ppm)
Vi tri > z
ninee | twoon
OH 14,956 (s; 1H) 14,956 (s; 1H)
H-5 8,048 — 8,024 (m; 1H) | 8,049 — 8,025 (m; 1H)
H-6
H-7 7,892 —7,794 (m; 3H) | 7,892 — 7,794 (m; 3H)
H-8
H-4’ 7,432 (d; J=1,36 Hz; 1H)| 7,431 (d; J = 1,36 Hz; 1H
N3-CH3 3,735 (s; 3H) 3,735 (s; 3H)
N2-CHz 2,909 (s; 3H) 2,909 (s; 3H)
C5-CHz (2,322 (d; J=1,32 Hz; 3H)| 2,322 (d; J = 1,32 Hz; 3H)

Bang 5. Dir liéu phd 3C-NMR ctia sin phim tinh
ché’C va tap C chudn

Vitel 3C-NMR (LDMSO-de, IMS, 100 MHz) &c (epm)
: San pham tinh ché C Tap C chuéan
C-4 168,82 168,78
C-9 163,85 163,85
C-2 155,21 155,21
C-8a 134,26 134,26
C-6 132,83 132,83
C-7 132,04 132,04
C-4a 129,00 129,00
C-5 125,90 125,90
Cc-4 125,66 125,66
C-8 123,07 123,06
C-5 122,15 122,16
C-3 115,06 115,06
N2-CHs 37,56 37,56
N3’-CHs 35,85 35,85
C5-CHs 11,80 11,80
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(1) (2) (3)
Hinh 5. Sic kyj d6 SKLM kiém tra d¢ tinh khiét ciia sin phdm tinh ché’C. Diéu kién sdc ky: Ban méng silica
gel 60 F2s4(12 x 5 cm); Phdt hién: UV 254 nm; Hé dung moi: (1) cloroform 100%, Ry= 0,15; (2) cloroform
— methanol (49:1), Rr=0,55; (3) Cloroform — ethanol (1:1), R¢= 0,74. Dung dich san phidm tinh ché’C dwgc
pha trong cloroform cé nong dg 0,1 mg/ml

PDA Muli 1

1000

31.015/TapC

750+

33732/
35893/

e

(@)

200 80

nm o

(b)
Hinh 6. Siic ky d6 dung dich sin phdm tinh ché'C néng do 250 ug/ml pha trong acetonitril. Diéu kién sic ky: Cot
Phenomenex C18 (150 x 4,6 mm; 5 um); Toc dp dong: 1 ml/ phiit; Thé'tich tiém: 10 ul; Buéc song phit hién: 359
nm; Pha djng: acetonitril va nueéc, riva gidi gradient: 0°(1:99), 2(1:99), 62'(99:1), 65°(99:1), 74'(1:99), 90'(1:99).
(a): sic ky do tai budc song 359 nm, (b): sic ky d6 3 chiéu
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0 0

6 =23,74 ppm

; 3
N? ‘\NOESY
\WZ/:%*H 5=7.43 ppm
ICH3)

5 =2,32 ppm

5

Hinh 7. Cong thitc cdu tao cua tap C meloxicam

Nghién ctru

Xac dinh d¢ tinh khiét tap A va C bang HPLC-
PDA

Quy trinh x4c dinh d6 tinh khiét tap A va tap
C bang HPLC-PDA duoc tham dinh theo ICH®,
bao gdm khao sat tinh phtt hop ctia hé thong,
tinh ddc hiéu, tinh tuyén tinh, d6 chinh xac, do
dting. Két qua thdm dinh duoc thé hién & Bing 6
va Bang 7. Hinh 8 minh hoa sic ky d6 khao sat
tinh d&c hiéu.

Bang 6. Két qua khdo sdt tinh phii hop ctia hé thong cua phwong phdp (n=6)

Méau Gia tri théng ké tr (phut) S (uV*giay) Nbk As
Chuan tap A Trung binh 4,534 6026145 3245 1,10
) RSD 0,06% 0,08% 0,21% 0,05%
Thir tap A Trung binh 4,536 6029464 3228 1,10
) RSD 0,04% 0,07% 0,40% 0,07%
Chun tap C Trung binh 8,259 6849242 4615 1,23
) RSD 0,14% 0,07% 0,80% 0,04%
Thirtap C Trung binh 8,271 6849824 4641 1,24
) RSD 0,10% 0,08% 0,55% 0,12%

Gid tri RSD (Relative Standard Deviation) cua thoi gian lwu (tr), di¢n tich pic (S) va s6 dia ly thuyét biéu
kién (Nw) ctia tat cd cdc mau déu nhd hon 2%, hé so'bat doi (As) ciia pic tap A va pic tap C nam trong
khodng 0,8 - 1,5. Nhw vdy quy trinh dinh lwong tap A va tap C dat tinh phii hop ciia hé thong.

Bang 7. Két qua khao sdt khodang tuyén tinh, d¢ chinh
xdc va dg dung

Tap A Tap C
Phuong trinh hdiquy | y=15198,51x - |§ = 15198,51x
53179,80 +251940,60
Khoang tuyén tinh (ug/ml) 300 - 500 150 — 250
Hé sb twong quan (R) 0,9999 0,9999
BJ chinh xac (RSD, n=12) 0,08% 0,15%
Ty & phuc héi 99,56% - 99,33% -
100,38% 101,19%
Ham lwong” 99,91% 99,88%

"‘Duoc xic dinh tir két qua khao sat dg chinh xic
Két qua khao sat tinh dac hiéu cho thay
trong cting diéu kién phan tich: sic ky d6 mau
trang khong xuat hién pic ¢ thoi gian luu
twong tng véi pic chinh trong sic ky d6 caa
mau chudn. Trén sic ky d6 mau hdén hop
chudn, pic tap A va pic tap C tach hoan toan
pic meloxciam. Sac ky d6 mau thir va mau
phan huy xuat hién pic chinh c¢6 thoi gian luu
twong tng vdi thoi gian lwu cua tap A/tap C
trong sac ky d6 mau chudn. Sac ky d6 cac mau
phan hay c6 xuat hién cac pic phan huy, cac
pic nay déu tach hoan toan véi pic tap A/tap C.

B - Khoa hoc Dwoc

Pic tap A va pic tap C d€u tinh khiét theo pho
UV-Vis. Nhu vay quy trinh dinh luong tap A
va tap C c¢ tinh dac hiéu.

Gia tri R > 0,999 nén cd sy twong quan tuyén
tinh gitta nong do tap A/tap C va dién tich pic.
Stt dung tric nghiém F cho thay phuong trinh
héi quy c6 tinh twong thich, st dung tréc
nghiém t cho thay hé s6 B va Bo ¢4 y nghia. Gia
tri RSD ctia ham luong phan tram tap A va tap C
duoc xéac dinh tir 12 mau trong 2 ngay déu nho
hon 2,0% nén quy trinh dinh leong tap A va tap
C dat do chinh xac. Ty 1& phuc hdi cta tap A va
tap C 0 3 mutc nong dd 75%, 100% va 125% cua
ndng do dinh lwong déu nam trong khoang 98%
dén 102% véi gia tri RSD khong qua 2% nén quy
trinh dinh lwong tap A va tap C dat d¢ dung.

Nhu vay, quy trinh dinh lwong tap A va
tap C bang phuong phdp HPLC-PDA c6 tinh
dac hiéu, khoang tuyén tinh rong, dat dd chinh
xac va d6 dung. Ham luwgng phan tram tap A
va tap C lan luot 1a 99,91% va 99,88% tinh trén
nguyeén trang.
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Hinh 8. Sdc ky do khao sdt tinh déc hiéu tap A (a) va tap C (b). (1) Mau trang; (2) Hon hop chudn;
(3) Hon hop thit; (4) Mdu chudn tap A hoac C; (5) Mau thir tap A hoac C;
Cdc mau phan huy tap A hodc C: (6) trong HCI 0,1 N/24 gio,
(7) trong NaOH 0,1 N/24 gio, (8) trong H:02 3%/24 gio, (9) chiéu dnh sing mat troi/8 gio,
(10) sdy 120°C/24 giova (11) chiéu UV 254 nm/8 gio
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Panh giatap AvaC

Bing 8 trinh bay két qua danh gia tap A va C.
Véi do tinh khiét trén 99% nén tap A va C du
diéu kién d¢€ thiét 1ap chat ddi chiéu.
Thiét 1ap chit ddi chi€u tap A va C

Tap A (1,16 g) va tap C (1,15 g) moi tap duoc
déng 76 1o/15 mg va 10 lo duoc 18y ngau nhién
kiém tra d6 dong nhat. Két qua xac dinh tinh phu
hop cta hé thdng tai ba phong thi nghiém déu
dat yéu cau vé hé s6 bat d6i cta pic tap A, pic tap
C va RSD dién tich pic tap A va C nén c6 thé tiép
tuc tién hanh xac dinh d¢ tinh khiét. Bing 9 va
Bang 8. Két qua danh gid tap A va tap C

Nghién ctru

Bdng 10 minh hoa két qua danh gia d6 dong nhat
clia qua trinh dong lo va do dong nhat lo lién
phong thi nghiém. Dua vao két qua phan tich
ANOVA cho thay cac lo dong géi c6 ham luong
dong nhat, diéu kién dong géi on dinh va phu
hop, két qua dinh lugng gitra 3 phong thi nghiém
khac biét khong cd y nghia thong ké, quy trinh
phan tich c6 d6 lap lai cao, do tinh khiét chat
phan tich khong phu thudc vao phong thi nghiém
tham gia danh gia. Gid tri an dinh cta tap A va C
duoc xac dinh tir 18 két qua cta ba phong thi
nghiém tham gia danh gia (Bang 11).

N , Mirc chét lwong Két qua
Chitiéu |Phwong pha *
9 phap Tap A Tap C TapA | TapC
Cam quan B6t mau trang. B6t mau vang nhat.
. A x ... | Tan trong acetonitril; hoi tan
Tinh chat ’ bat bat
opan |2ty el s LT g | 0% |
' 9 ' DMSO.
R 1) 1651, 1605 (C=C)
_ Ph& hdng |, vmax (€M) 1651, 1605 (C=C), | (cm1) 1586 (C=0), 1335 . ,
Pinh tinh ngoai 1453 (C-H), 112?:?’\5)0—8—0), 1270 (0=S=0), 1177 (C-N) bung bung
.z X Pat Pat
(o] [o] Y 7
Diém chay DSC 142 +1°C 295+1°C (142,2°C) | (294,9°C)
D6 dm Karl-Fischer <0,5% Dat (0,10%) |Pat (0,21%)
2P chat HPLC <1,0% Pat (0,10%) |Pat (0,09%)
ién quan
. . N A Pat
> 0, ) ?
Binh lvong HPLC = 99,0% tinh trén nguyén trang BDat (99,91%) (99,88%)
Bang 9. Két qud phin tich ANOVA dinh gid d¢ dong nhdt ciua qud trinh dong lp (n=2)
Ngudn sai s6 Tgﬁgot?r']gh Bac tw do Binh phtl)J‘;gRg trung Ftn Fe Nhan xét
Gilra cac lo 0,03680 9 0,00409 1,21693 3,02038
Tap A| Trong twng lo 0,03360 10 0,00336 Fin < Ec
Tong cong 0,07040 19 Céc lo trong qua
Gilra céc lo 0,04641 9 0,00516 1,79969 3,02038 trinh déng dong
Tap C| Trong ting lo 0,02865 10 0,00287 nhat
Tbng cong 0,07506 19
Bang 10. Két qua dinh gid d¢ dong nhat lo lién phong thi nghiém
MAL Ham lwong tap A Ham lwong tap C
PTN1 PTN2 PTN3 PTN1 PTN2 PTN3
1 99,85% 99,90% 99,84% 99,97% 100,02% 99,96%
2 99,93% 99,96% 100,01% 99,95% 99,83% 99,96%
3 100,02% 99,82% 99,83% 99,81% 99,90% 99,86%
4 99,87% 100,01% 99,87% 99,76% 100,01% 99,78%
5 99,86% 100,00% 99,89% 99,93% 99,94% 99,82%
6 100,01% 99,95% 99,87% 99,91% 99,77% 100,01%
Trung binh 99,92% 99,94% 99,89% 99,89% 99,91% 99,90%
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Nghién ctru

Bang 11. Két qua xdc dinh gid tri dn dinh (n=18)

Y Hoc TP. H6 Chi Minh * Tap 26 * S6 2 * 2022

Tap A Tap C

CK1 CK2 CK3 CK1 | CK2 CK3
HL (%) Xi*1 Xi*2 Xi*3 1l GTAD | HL (%) Xi*1l Xi*2 Xi*3 z GTAD

x*-0 99,77 99,80 99,80 99,75 | 99,75 | 99,75

X*+0 100,02 | 100,04 | 100,04 100,09 |100,05| 100,05
1 99,82 99,82 99,82 99,82 | 1,20 | 99,82 99,76 | 99,76 | 99,76 | 99,76 | 1,42 | 99,76
2 99,83 99,83 99,83 99,83 | 1,08 | 99,83 99,77 | 99,77 | 99,77 | 99,77 |1,32| 99,77
3 99,84 99,84 99,84 99,84 | 0,95 | 99,84 99,78 | 99,78 | 99,78 | 99,78 | 1,22 | 99,78
4 99,85 99,85 99,85 99,85 | 0,83 | 99,85 99,81 | 99,81 | 99,81 | 99,81 |0,91| 99,81
5 99,86 99,86 99,86 99,86 | 0,70 | 99,86 99,82 | 99,82 | 99,82 | 99,82 |0,81| 99,82
6 99,87 99,87 99,87 99,87 | 0,58 | 99,87 99,83 | 99,83 | 99,83 | 99,83 |0,71| 99,83
7 99,87 99,87 99,87 99,87 | 0,58 | 99,87 99,86 | 99,86 | 99,86 | 99,86 |0,40| 99,86
8 99,87 99,87 99,87 99,87 | 0,58 | 99,87 99,90 | 99,90 | 99,90 | 99,90 |0,01| 99,90
9 99,89 99,89 99,89 99,89 | 0,33 | 99,89 99,91 | 99,91 | 99,91 | 99,91 |0,11| 99,91
10 99,90 99,90 99,90 99,90 | 0,20 | 99,90 99,93 | 99,93 | 99,93 | 99,93 |0,31| 99,93
11 99,93 99,93 99,93 99,93 | 0,18 | 99,93 99,94 | 99,94 | 99,94 | 99,94 | 0,41 | 99,94
12 99,95 99,95 99,95 99,95 | 0,43 | 99,95 99,95 | 99,95 | 99,95 | 99,95 | 0,51 | 99,95
13 99,96 99,96 99,96 99,96 | 0,55 | 99,96 99,96 | 99,96 | 99,96 | 99,96 | 0,62 | 99,96
14 100,00 100,00 | 100,00 | 100,00 | 1,05 | 100,00 | 99,96 | 99,96 | 99,96 | 99,96 | 0,62 | 99,96
15 100,01 100,01 | 100,01 | 100,01 | 1,218 | 100,01 | 99,97 | 99,97 | 99,97 | 99,97 | 0,72 | 99,97
16 100,01 100,01 | 100,01 | 100,01 | 1,18 | 100,01 | 100,01 |100,01|100,01| 100,01 |1,12| 100,01
17 100,01 100,01 | 100,01 | 100,01 | 1,18 | 100,01 | 100,01 |100,01|100,01| 100,01 | 1,12 | 100,01
18 100,02 100,02 | 100,02 | 100,02 | 1,30 | 100,02 | 100,02 |100,02|100,02| 100,02 | 1,23 | 100,02
X* 99,90 99,92 99,92 99,92 99,92 99,92 | 99,90 | 99,90 | 99,90 99,90
s* 0,082 0,080 0,080 0,080 0,080 0,111 | 0,098 | 0,098 | 0,098 0,098

9] 0,122 0,120 0,120 0,120 0,167 | 0,147 | 0,147 | 0,147

*HL: Ham lwong; CK: Chu ky; GTAD: Gid tri dn dinh

Sau 3 lan thay doi, s*(tap A) = 0,080 va s*(tap
C) = 0,098 khong thay ddi, khi d6 gia tri x*(tap A)
dwoc chon 1a 99,92% va x*(tap C) duwoc chon la
99,90%. Tir két qua trén tinh Z-score, két qua
18/18 gia tri d6i v6i mdi tap c6 1Z1 < 2,0. Tt d6,
gid tri an dinh cta tap A 1a 99,92% véi do khong
dam bao do: U(4) = == =""22=0,02va
gid tri an dinh cta tap C la 99,90% véi do khong
dam bao do: U(C) = *=- = === = 0,03,
Nhu vy, tap A va tap C du diéu kién d€ dang ky
chuan quéc gia voi ham luong dwoc xac dinh lan
lwot 1a 1la 99,92% va 99,90% tinh trén nguyén
trang. Tién hanh 1ap ho so chat chuan, dan
nhan lo chuan va kem theo phiéu kiém nghiém.
Bao quan céc lo chuan ¢ nhiét do 2-8°C, tranh
anh sang.
BANLUAN

Ethanol 1a dung moéi duoc lua chon dé tinh
ché tap A vi tap A chi hoi tan trong ethanol &
nhiét d6 thuong nhung lai tan t6t trong ethanol
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0 nhiét d0 cao. Ngoai ra, ethanol dé bay hoi,
nhiét d6 soi khoang 80°C thap hon nhiéu so véi
nhiét d6 nong chay cua tap A (khoang 142 °C).
biéu d6 tao thuén loi cho viéc han ché'tap A bi
bién ddi cdu trac trong qua trinh tinh ché’ cling
nhw qua trinh sdy. St dung ethanol tinh ché tap
A 6 cac wu diém sau: ethanol it doc do6i véi
nguoi thi nghiém va moéi treong; thoi gian cho
két tinh ngan (khoang dudi 1 giod); hiéu suat két
tinh cao (khoang 87%); tinh thé tao ra 16n va
dong nhat (tinh thé hinh kim dai nhat khoang
5 cm & diéu kién thtr nghiém); tinh chat, cau trac
tap A khong bi thay ddi sau qua trinh tinh ché;
do tinh khiét cua san pham két tinh cao (trén
99%). Do viéc diéu ché chi trai qua giai doan két
tinh ¢ nhiét d¢ khong qua cao tir hda chat ethyl
4-hydroxy-2-methyl-2H-1,2-benzothiazin-3-

carboxylat 1,1-dioxid c6 d¢ tinh khiét 97%, it gay
anh huwong dén viéc thay doi cau trac, nén san
pham tinh ché’ A dwoc dinh danh dya trén viéc
so sanh dir liéu phd UV-Vis, IR va MS cta san
pham tinh ché'va ctia tap A chuén dugc do trong
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cung diéu kién. Két qua cho thay phd UV-Vis va
pho IR ctia san pham twong dong véi phd UV-
Vis va pho IR cua tap A chuan, ph6 ESI-MS(-)
ciia san pham c6 ion twa phan tie [M-H] véi m/z
= 282,0444, chi sai léch 0,71 ppm véi m/z ly
thuyét cua ion [M-H] cua tap A. Nhu vay, san
pham tinh ché' A chinh la tap A cia meloxicam.

Nghién ctru

Phén ting tong hop tap C dién ra theo co ch&
thé'ai nhan Sn2 trong moi treong dung moi hiru
co aprotic DMSO. Tac nhan ai nhan 1a nguyén tt
nitrogen c6 doi dién tr tw do cua phan ti
meloxicam. Trong méi treong kiém, san pham
trung gian sé chuyén vi n6i doi dé tao thanh tap
C. Co ché'phan ting dugc mo ta trong Hinh 9.

— _|@
N HiY HsQ@J@ HSC\N
\ H-C—I : \ N\
H. i/‘>~CH3 T H—gll )—CH, <) CH,
He M A v Hy lg o oM s o
" 0 DMSO m N0
N S N N
//S\\ CH3 n2 /,s\\ ,,s\\ CH3
Meloxicam TapC

Hinh 9. Co ché phan img tong hop tap C meloxicam

Trong qua trinh tong hop tap C, mot s6 dac
diém vé phan tng tong hop da duoc ghi nhan
nhu sau:

Khi thém nudc vao dung dich DMSO sau
phan tng (Idp lai thi nghiém theo tai liéu tham
khao®) cé thé thu duoc nhiéu ttia va lam tang
hiéu suat, nhung tia nay ngoai tap C con ¢6 cac
san phdm khéc (thé hién nhiéu vét sic ky trén
ban mong) dan dén giam hiéu suat két tinh. Néu
thay nudc bang acid acetic bang thi tiia thu dugc
hau nhu chi 1a tap C (thé hién 1 vét sic ky trén
ban mong), c6 thé do tap C kho tan trong acetic
bang con nhiing thanh phan khac tan duoc
trong hén hop DMSO - acetic bang. Vi vay, quy
trinh tong hop theo tai liéu tham khao cd hiéu
suat thap do phan tng tong hop chua dwoc t6i
wu, dan déh hiéu suat toan quy trinh (hiéu suat
tong hop va tinh ché) thap. Trong nghién ctu
nay, tap C da duoc tong hop tap theo tai liéu
tham khao® nhung thay nudc bang acetic bang.

Vi phan tng téng hop tap C dién ra theo co
ché S\2 voi tac nhan nucleophin la phan t
meloxicam véi cau trac 16n va cong kénh nén
trung tam phan tng la nguyén t¢ nitrogen ctia
vong thiazol khoé c6 thé tiép can phan tir methyl
iodid dan dén hiéu suat phan tng thap. Do d6,
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khi tang s6 luong phan ti methyl iodid (tdng ty
1é mol ctia methyl iodid so véi meloxicam), kha
ndng ti€p xuc voi trung tam phan tng sé tang va
cai thién hiéu suat phan ting.

Khi hoa tan meloxicam vao DMSO va cho
thém KOH, meloxicam hoa tan nhanh hon so
v6i khong thém KOH, dung dich tir mau vang
nhat chuyén sang vang cam. Diéu nay c6 thé
duoc giai thich la trong moéi truong kiém, mot
phan meloxicam chuyén sang dang anion dé tan
hon trong DMSO. Ngoai ra, KOH con c6 vai tro
trung hoa HI sinh ra sau phan tng, lam ting tdc
do phan ting.

Khi thyc hién phan tng tong hop tap C
trong cac dung mdi khac nhau, c6 sy khac biét
trong san pham tao thanh gitra dung mdi aprotic
va protic. Véi dung mdi aprotic nhu DMSO,
DMEF, acetonitril, aceton, diethy ether va ethyl
acetat, tia thu duoc c6 nhiéu vét sic ky trén ban
mong, trong do co6 vét cd gid tri Re tuong duong
voi tap C chuan. Vé6i dung moi protic nhuw
methanol, ethanol va propanol, tua thu duoc
khong c6 vét sic ky nao c6 gia trj Re tuong
duong vdi tap C chuan. Biéu nay chiing minh
dung mdi co vai tro quan trong trong viéc dinh
huéng vi tri gan nhém methyl vao phan ti
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meloxicam. Dung mo6i DMSO duoc lia chon do
c6 kha nang hoa tan meloxicam cao hon so véi
cac dung moi aprotic khéc (trong cling diéu kién
thi nghiém, d6 tan meloxicam trong DMSO
khoang 0,12 g/ml, trong khi cdc dung moi khac,
do tan meloxicam chi khoang 0,002 — 0,050 g/ml).

Tap C kho tan trong DMSO, hoi tan trong
DMEF & nhiét do thuong va tan t6t ¢ nhiét d6 cao
trong DMSO (khoang 189°C), DMF (khoang
153°C). Viéc st dung DMSO va DMF cho hiéu
suat két tinh va chat lugng san pham gan nhw
twong duong. Tuy nhién, do nhiét do hoa tan
cua DMF thap hon DMSO va kha néng hoa tan
cuia DMF cao hon DMSO nén két tinh trong
DMF da duoc lya chon nham han ché viéc bién
doi ciu truc san pham do nhiét do va tiét kiém
dung mdi. Qua qua trinh thit nghiém, tap C
duoc tinh ché bang phuong phap két tinh trong
dung méi DMF da dem lai hiéu suét tinh ché cao

(khoang 86%) dong thoi cho san pham tinh ché

c6 6 tinh khiét sic ky phi hop véi yéu cau
dung lam chat doi chiéu (trén 99%).

Két qua xac dinh cau trac cho thdy phd
UV-Vis va phd IR cuia san phdm tinh ché C
tuong dong véi phd UV-Vis va pho IR cua tap C
chuan, ph6 MS ctia san phdm c6 ion twa phan ti
[M-HJ véi m/z = 364,0434, chi sai 1éch 0,82 ppm
v6i m/z ly thuyét cta ion [M-H] cta tap C. Pong
thoi, pho "H-NMR va BC-NMR cua san pham
cling c6 cac dinh ¢6 d6 dich chuyén hda hoc
tuong dwong voi tap C chuan. Pho NOESY cho
thay hydro cua C(4’) vong thiazol tai dinh
743 ppm khong chi twong tac véi hydro nhom
CHs gan véi C(5') vong thiazol tai dinh 2,32 ppm
ma con teong tac véi dinh 3,74 ppm twong tng
v6i hydro nhém CHs gan véi N(3). Diéu nay
chiing minh phan ting tong hop da gan nhém -
CHsvao phan tir N(3), khang dinh san pham tinh
ché&'C ¢d cau trac dung véi tap C ciia meloxicam.

Quy trinh xac dinh d tinh khiét tap A va C
bang phuong phap HPLC st dung cot C18
(150 x 4,6 mm; 5 um) rat pho bién nén co thé ap
dung rong rai tai cac phong thi nghiém. Cac két
qua tht nghiém da chitng minh quy trinh dinh
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lwong tap A va tap C duoc lya chon hoan toan
pht hop v6i muc tiéu xdc dinh ham luong cta
modi tap thé hién qua viéc ddp tng cac chi tiéu
thadm dinh nhu tinh phtt hgp cta hé thong, tinh
déc hiéu, tinh tuyén tinh, mién gid tri, d6 chinh
xac va do dung.

Cho dén nay, trong danh muc phan phdi
chat chuan d6i chiéu ¢ ca Vién Kiém nghiém
thudc Trung wong va Vién Kiém nghiém thudc
Thanh ph& H6 Chi Minh van chua c6 tap A
chuan va tap C chuan. Vi vdy cac co so san
xudt thudc va cac co quan kiém nghiém thudc
muon kiém tra chi tiéu tap chat lién quan cua
meloxicam phai dat mua tap chudn & nudc
ngoai voi gia thanh cao va mat nhiéu thoi gian.
Két qua danh gia va thiét lap chat doi chiéu
tap A va tap C ctia meloxicam dugc thuc hién
theo huéng dan caia WHO va xtr 1y thong ké
theo ISO 13528 cho ham Iuong trén 99% tinh
trén nguyén trang, phu hop vdi yéu cau dang
ky chuan gdc. San pham cua dé tai 1a 38 1o 15
mg cho moi tap va da dugc danh gia d dong
nhat cua qua trinh déng lo, dd6 dong nhat lo
lién phong thi nghiém, dugc xac dinh gia tri an
dinh cting nhu gid tri cong bd dua trén két qua
ctia 3 phong thi nghiém dat GLP-WHO.
KETLUAN

Tap A va tap C ctia meloxicam da duwgc diéu
ché va tiéu chudn hda dé€ lam chat doi chiéu st
dung trong kiém tra tap chat lién quan caa
meloxicam. Quy trinh tinh ché'tap A c6 hiéu suat
86,90%, khoi luong san pham 1,90 g va ham
luong trén 99% tinh trén nguyén trang. Quy
trinh tong hop va tinh ché tap C ¢6 hiéu suat
trung binh toan quy trinh 67,28%, khoi luong
san pham 1,75 g va ham lugng trén 99% tinh
trén nguyén trang. Ca 2 tap du di€u kién dé€
dang ky chuan quoc gia.
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