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Xay dwng quy trinh dinh lwong meloxicam trong phtrc
ME-HPBCD va trong hé tiéu phan nano chira phirc ME-
HPBCD bang phwong phap UV-Vis

Nguyén Thi Mai, Tran Thj Tric Thanh, Phung Birc Truyén’
Truong Bai hoc Quéc té Héng Bang

TOM TAT

Ddt vén dé: Meloxicam (ME) la thuéc khdng viém khéng steroid (NSAIDs) ¢6 tdc dung gidm dau khdng viém
tét duroc ding phé bién trong nhiéu bénh ly vé co, xwong, khép. PE lam co s& cho nghién citru phdt trién cdc
dang bao ché cé chira hoat chét ME, tién hanh xdy dung quy trinh dinh lugng ME trong phire MEE - HPBCD va
trong hé tiéu phdn nano chira phire ME-HPBCD. Vit liéu va phwrong phdp nghién ciru: Pinh lwong ME trong
phtrc va trong hé tiéu phdn nano chira phirc ME-HPBCD béing phé hép thu ti ngoai UV-Vis. K&t qud: Quy trinh
dinh lwong dat tinh twong thich hé théng vdi RSD (%) = 0.08 < 2%, tinh ddc hiéu, tinh tuyén tinh ndm trong
khodng tir 5 - 25ug/mL, gidi han phdt hién (LOD): 0.1709 ug/mlL, gidi han dinh lwvong (LOQ): 0.5177 ug/ml,
dé chinh xdc ME trong phirc ME-HPBCD véi RSD = 1.7138 < 2%, va trong hé nano chira phirc ME-HPBCD vdi
RSD = 1.5056% < 2%, d6 diing ném trong khodng 90 - 110%. Két ludn: Phurong phdp dinh luong béng phurong
phdp do quang phé hép thu td ngoai UV-Vis ¢ thé dp dung dé dinh lwvong ME ty do hodc trong phirc ME-
HPBCD va trong hé tiéu phdn nano chira phire ME-HPBCD trong nghién ciru phdt trién thuéc.

Tirkhéa: Meloxicam, ME-HPBCD, RSD, UV-Vis, nano

1. DAT VAN BE

Bénh ly co xwong khép chiém mot ti 1é bénh kha lon
trong cOng dong, gay khd khan trong sinh hoat va van
dong cho bénh nhan. Day la bénh ly man tinh va viéc
diéu tri cha yéu dung cac thudc khang viém khong
steroid (NSAIDs) [1, 2]. Bénh ly xwong khép gép phan
déang ké vao ganh nang bénh tat tinh bang DALYs; vi
dy, udc tinh cé khodng 150 triéu DALYs do cac roi
loan nay vao ndm 2019, va s6 ca mac mdi cling ganh
nang du kién tiép tuc tang trong nhitng nam tdi [1].
Day la cac bénh ly man tinh gdy dau va han ché van
dong, diéu tri triéu chirng bang thudc khang viém
khong steroid (NSAIDs) van la chl yéu [2, 3].

Meloxicam (ME) la thuéc khang viém khéng steroid
(NSAIDs) thudc ho oxicam, (rc ché chon loc COX-2 va
¢6 tac dung khang viém manh, duoc khuyén nghi
dung cho bénh nhan cao tudi, bénh nhan mac céc
bénh ly di kém nhu tdng huyét dp, dai thdo duong,
bénh ly duong tiéu hda. Tuy nhién, meloxicam duoc
x€p nhdm Il trong hé théng phan loai sinh dugc hoc
[4, 5] rat kho tan trong nudc (d6 tan 14 0.012 mg/mL
@ 25°C) nén viéc nghién clru phuong phap giup tang
d6 tan, nham lam ting sinh kha dung clia meloxicam
[6, 7]. ME c6 d6 tan trong nudc rat thap (thudc
Biopharmaceutics Classification System (BCS) Il). Bac
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tinh nay khién sinh kha dung dudng uéng ctia ME bj
gidi han bdi toc d6 hoa tan, dong thoi gay khé khan
trong viéc bao ché cac dang thudc cé hiéu qua diéu
tri 6n dinh. Cai thién d6 tan va kha ndng hap thu cla
ME bang cach tao phurc véi cyclodextrin, ddc biét la
hydroxypropyl-B-cyclodextrin (HPBCD), hoac bao
ché dudi dang tiéu phan nano giup tang dang ké do
tan, téc d6 hoa tan va murc do giai phdng hoat chat;
trong khi hé tiéu phan nano gitip m& réng dién tich
bé mat hoa tan, cai thién hap thu, gidm dao déng
duwoc ddng hoc va cd thé gdp phan lam giam liéu
diéu trj cling nhw gidm tac dung phu lién quan dén
ME [6 - 8]. Khi & dang phirc ME-HPBCD va duoc diéu
ché duéi dang tiéu phan nano chira phirc ME-
HPBCD tinh chat hap thu phd UV-Vis va budc séng
hap thu cuc dai dugc so véi ME tu do, cho thay viéc
can thiét phai “xay dung va tham dinh quy trinh dinh
lvong meloxicam trong phirc ME-HPBCD va trong hé
tiéu phan nano chira phirc ME-HPBCD”.

2. Ol TUONG VA PHUONG PHAP NGHIEN CU'U
2.1.Ddi twong nghién ciru, hoa chat, nguyén liéu
P6i twong nghién cliru: Phirc ME-HPBCD va tiéu
phan nano chira phirc ME-HPBCD.
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Cac nguyén liéu, hda chat va dung mdi, thiét bj

tiéu phan ME-HPBCD dugc trinh bay trong Bang 1

ki€ém nghiém dung trong dinh lwvgng ME-HPBCD va vaBang2.
Bang 1. Danh muc nguyén liéu, héa chat va dung moi
Héa chat va nguyén liéu Tiéu chuan Nguén géc
ME-HPBCD va tiéu phan ME-HPBCD | Tidu chuan co s& (TCCS) E;‘r’u”;‘;’]'g‘ %Z‘i’ ﬁgf Q':‘;i 'tye E*(‘)‘r’]ag gggg'
Meloxicam chudn TCCS Vién Kiém nghiém trung wong
HPBCD TCCS (KLEPTOSE® HP, Roquette Phap)
Ethanol, dém phosphat TCSS Trung Quéc
Bang 2. Danh muc may, thiét bi
Tén thiét bi M3 sé Nguon goc
Can phan tich (6 s6 1) Sartorius CPA224S Dlrc
Can do do am XY-105MW Trung Quéc
May quang phé UV-Vis Shimadzu UV-1800 Nhat
May lac rung Jeiotech SI1600 Han Quéc
Binh dinh murc ISO LAB blrc

2.2. Phwong phap nghién ctru

2.2.1. Xdy dwng quy trinh dinh lwg'ng ME trong phirc ME-HPBCD va trong hé tiéu phén nano chira phire
ME-HPBCD[9, 10]

Céc budc chuan bj va pha mau duoc tién hanh theo Bang 3.

Bang 3. Tdm tat quy trinh chuan bi mAau cho thi nghiém

i i MA3u thir hé | M3u chuan nén )
inh Mau chuidn | Mau thir phirc ti€u phan nano khéng Mau
Quy trin (ME) ME-HPBCD nano chira chira phirc HP” CD
ME-HPBCD (Nano blank)
Can mau s s Ln HP" CD
(Chinh xéc luvong . Phirc ME- | Hétiéuphan | Heé tiéu phan tuong
twrong duong ME chuan HPBCD nan?] c;hu‘a na;]n,o khho,ng duong so
5mg ME) phuc chtra phure véi phirc
Hoat 70 mL
oatan 70 mL Ethanol | 70 mL Dém 70 mL 70 mL Ethanol
(Cho vao BbM 96° hosphat bH 9 | Ethanol 96° 96° Ethanol
100mL va thém phosphat p ano 96°
dung mdi) Lac, sieu &m 7 phut Khuay
Dinh murc lan 1 A, A BG sung
; BO sung dém phosphat pH 9
(dén vach 100 mL) g dem phosphat p Ethanol
Phlaollc‘fnng 1 mL dung dich g6c
Dinh mic [an 2 < A
v B d hosphat pH 9
(d€n vach 10 mL) © sung dem phosphat p
Loc Lac déu va loc qua 0.45pum

quy tuyén tinh hodctinh theo cong thirc:

AxC.xD
P% = x100 (1)

Do d6 hap thu ciia mau chuin, mau thr va mau
HPBCD trén mdy quang phd hap thu UV-Vis & buéc
song dugc chon khi quét mau chuan cho dinh hap

thu cwcdai.

Ham lugng cia meloxicam (C,H,,;N,0,S,) trong
phirc ME-HPBCD va trong hé tiéu phan nano chira
phirc ME-HPBCD dugc tinh theo phuong trinh hoi
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Trong dé:
P%: Ham lvgng ME trong phirc ME-HPBCD va trong
hé tiéu phan nano chira phirc ME-HPBCD
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A.:Dd hap thu ciadungdich thi

A_: D06 hdp thu chadungdich chuan

C.:Néngdé dungdich chuan (ug/mL)

D: D6 phalodngctadungdichthlr(D=1,000)

m: Kh&ilwong can cta bot phire (g) hoac khéilwong
canchahénano chiraphirc(g)

2.2.2. Thdm dinh quy trinh dinh lwg'ng ME trong
phirc ME-HPBCD va trong hé tiéu phén nano chiva
phtrc ME-HPBCD

Tinh twong thich hé théng:

Tién hanh 6 1an do d6 hap thu mau chuan ME nong
dé khoang 10 g/mL. Ghi lai d6 hap thu va phd UV-
Vis. Yéu cau: Gia triRSD < 2%.

bédachiéu:

Tién hanh quét phd hap thu UV- Vis tir budc sdng
200 nm dé&n 400 nm: M3u trdng (chi chira HPBCD);
nano blank (hé tiéu phan nano khéng chira phirc
ME-HPBCD); mau thir (chtra hé ME-HPBCD va hé
tiéu phan nano ch*a phitc ME-HPBCD) va mau
chuan (chtra ME chuan).

Ghinhan dinh hap thu trén 5 phd d6 va buédc séng
cucdaihapthu.

Tinh tuyén tinh:

Pha dung dich chudn géc cé ndng d6 ME khodng 50
ug/mL (dung dich A). Tir dung dich A pha giai mau
cé ndéng do trong khoang 5 - 25 pg/mL. Do dd hap
thu cla giai mau bang may quang phd UV-Vis &
budc séng duwoc chon, dung dung dich dém
phosphat pH 9 lam mau trang.

Xay dung duong bidu dién méi tuwong quan giita
ndng d6 ME va d6 hap thu, tinh phuong trinh hdi quy
va hé sd R’. Danh gia tinh twong thich clia phuwong
trinh hoi quy va y nghia cla cac hé s6 Bi bang trac
nghiém F (Fisher) va tric nghiém T (test student).

Yéu cdu: Hé s6 twong quan R’ gitra nong do va do
hap thu (A) phailén hon 0.990.

Gidi han phdt hién (LOD) va gidi han dinh lrong
(LOQ): Pugc tinh todn dua vao phuong trinh hoi
quy tuyén tinh va dé léch chuan clda phép do do
hap thu phé UV-Vis.

Bang 4. K&t qua tinh tuwong thich hé théng

D6 chinh xdc:

Tién hanh xac dinh ham lvong ME trong hé ME-
HPBCD va trong hé tiéu phan nano ME-HPBCD
theo phuong phap dinh lvgng da néu thyc hién 6
[an va tién hanh thyc hién nhuw thé 3 ngay khac
nhau. Cac lan thir tién hanh déc |4p v&i nhau. Tinh
gid tri trung binh va dé léch chuan twong ddi RSD%
dédanh gid do chinh xac.

Yéu ciu: Do léch chuin tuwong ddi cta 6 lan do
RSD<2.0%.

D6 dung: D6 dung cia phuong phap dinh lvong
duocxac dinh bang cach pha9 mauthlrdinh luvgng
va thém ME chudn & 3 mirc ndng dd 80%, 100%,
120%. Do d6 hap thu UV-Vis ctia 9 mau trén & budc
séng duoc chon. Tinh ti 1é phuc hoi bang cach so
sanh lvgng ME tim thay so vdi lvgng ME chuan d3
thém vao.

Yéu cdu: Ty 1é phuc hdi ndm trong khodng 90 - 110%.

3. KET QUA NGHIEN cU'U

3.1. Xay dwng quy trinh dinh lwgng ME trong
phtrc ME-HPBCD va trong hé tiéu phan nano chira
phirc ME-HPBCD

Quy trinh dinh lwgng ME trong phir'c ME-HPBCD va
trong hé tiéu phan nano chira phirc ME-HPBCD
duwoc thye hién bang phwong phap do quang phé
hap thu UV-Vis, str dung dung méi hoa tan la dung
dich dém phosphat pH9 va budc séng hap thu cyc
dai la 364 nm. Ham lvong % ME dwoc xac dinh
theo cdngthirc nhuw phantrinh bay 2.2.1.

3.2. Tham dinh quy trinh dinh lwgng ME trong
phirc ME-HPBCD va trong hé tiéu phan nano chira
phirc ME-HPBCD

3.2.1. Tinh twong thich hé théng

Tinh twong thich hé théng: K&t qua do do hap thu
cta 6 dung dich chuan vdi néng d6 10.0 pg/mL &
budc sdng 364 nm, cho két qua trung binh d6 hap
thu la 0.494 pg/mL va&i RSD = 0.08%. K&t qua: Quy
trinh dinh lvong ME bang phuong phap do phé
h&p thu UV-Vis dat tinh twong thich hé théng.

STT Nong dé mau chuin (pg/mL) D6 hap thu (A) St ly két qua
01 10.0 0.494

02 10.0 0.494 —

03 10.0 0.494 X :0.494

04 10.0 0.494 SD: 0.0004082
05 10.0 0.495 RSD(%): 0.08 < 2%
06 10.0 0.494
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3.2.2. Tinh ddc hiéu

Tinh d&c hiéu cha phuong phap UV-Vis dé dinh
lwvong ME trong phrc ME-HPBCD va ME trong hé
tiéu phan nano chira phirc ME-HPBCD duoc thé
hién & Hinh 1. Trén ph6é d6 cho thay dung dich
mau chra HPBCD va mau nano blank hau nhu

khéng hap thu trong vung budc séng 200 nm -
400 nm; dung dich mau chuan cé dinh hap thu &
buwdc sédng 364 nm, dung dich mau thr phtc
ME-HPBCD va hé tiéu phan nano chira phirc
ME-HPBCD déu cé dinh hap thu tai budc séng
364 nm.

1.097 T T T T
ot
A: Nano Meloxicam — HPACD
B: Chuiin Meloxicam
C: Meloxicam - HPRCD ]
D: Nano blank
. E: HPRCD
2 0494

-0.109
200.00

325.00

450.00
nm.

Hinh 1. Ph& d6 UV-Vis trong méi trudng dém phosphat pH 9 cGa: HPBCD, Nano blank,
Meloxicam chuan, phirc ME-HPBCD, hé tiéu phan nano chra phirc ME-HPBCD

Két qua cho thay phuong phap do phé hap thu UV-
Vis khi dinh lwgng ME trong phirc ME-HPBCD va
trong hé tiéu phan nano chira phirc ME-HPBCD dat
tinh dac hiéu.

Theo E. Nemutlu and S. Kir v&i két qa dinh luvgng
ME bang phuong phap UV-Vis buéc séng hap thu

cuwc dai cia ME la 363 nm cho thay két qua nhém
nghién ciru thuc hién gan giéng véi qua nghién ciru
trudcday[12].

3.2.3. Tinh tuyén tinh

Tinh tuyén tinh xdy dwng trong khoang néng do 5
- 25 pg/mL duogc trinh bay & Bang 5.

Bang 5. Su tuong quan gitra ndng d6 va dé hap thu phé UV-Vis cda dung dich ME chuin

Mau chuan 1 2 3 4 5
Néng do (ug/mL) 5 10 15 20 25
Do hap thu (364 nm) 0.254 0.491 0.733 0.975 1.209
D6 thi méi twong quan gitta ndng dd va dd hap thu phd UV-Vis
14
12 y = 0.0479x + 0.014
R =1
2!
208
06
204
02
0
0 5 10 15 20 25 30
Nbng a4 (ng/mL)

Hinh 2. D6 thi biéu dién maoi twong quan gitta ndng dé (g/mL) va do hap thu (A) phd UV-Vis
cta dung dich ME chuan
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Trac nghiém tinh tuong thich cta phuong trinh hoi
quy bang trac nghiém Fisher:
F=87723 > F 5,5 = 10.127: Phuong trinh hoi quy
tuongthich.
Kiém tra y nghia clia cac hé s6 Bi bang trac nghiém
“T” (test student):
t,=5.2969>t,,,=3.1824: Hé s6 B, cd y nghia.
t=5.2969>1t,,=3.1824 hé s6 B coy nghia.
Phuongtrinh héi quy tuyén tinh:

y =0.0479x + 0.014
K&t luan: Binh phuong hé sé twong quan R* =1 >
0.995 nén phuong phap dinh lvgng dat tinh tuyén
tinhtrong khodng5-25 pg/mL.
So vdi két qua nghién ctru trude day khi dinh lvong
ME bang phuong phap UV-Vis nhém tac gia E.
Nemutlu th&r khodng tuyén tinh cdia dung dich ME
tlr 1 - 150 pg/mL va chon khodng néng d6 dung
dich ME tir 1 - 25 pg/mL dé dinh lvong. K&t qua
nhom nghién ctru cling phu hop vai két qua nghién
ctrutrudcday[12].
Gi¢i han phat hién (LOD) va gi¢i han dinh
lwong(LOQ):
Gidi han phat hién (LOD) va gi¢i han dinh luong
(LOQ) duwoc tinh todn dya trén dé 1éch chuan cta
phan &rng (o) va d6 déc cha dudng chuan (S), theo

cong thirc dwoc khuyén nghitrong huéng dan ICH
Q2(R2). Trong d6, o la d6 léch chuan duv (residual
standard deviation) dworc |4y tir dwdng chuan hoi
quy tuyén tinh (tinh tir cac diém di liéu trén
dwdng chuln, s dung phuong phdp binh
phuong nhé nhat), thay vidé léch chuan clia phép
do dd hap thu mau trang hodc mau ndng do thap,
nham dam bao tinh chinh xac va dai dién cho toan
bd duwdng chuian. D6 déc S duwoc xac dinh tu
phuong trinh hdi quy cia dudng chuan (A=SxC+
b, véi A la d6 hdp thy, Cla nébng d6). K&t qua tinh
toannhusau:

Gidi han phat hién: LOD 3.3x 2 =3.3x 02
I0than phat hien: LOD =222 7 = 222 = 0479
Giihandinh| L0Q=10x — 10x 29248
& wong: = =
idihandinhlugng S 0.0479

K&t qua vai quy trinh dinh lwong ME bang phuong
phap quang ph6 UV-Vis. Néng d6 t6i thiéu ME cé
thé phat hién dwoc 14 0.1709 g/mL va ndng dd ME
tdithiéu cé thé dinh lvgng dugcla 0.5177 g/mL.

3.2.4. Bo chinh xdac

K&t qua thuc nghiém danh gid do chinh xac cla
phuong phap dinh lwvgng ME véi 6 mau dung dich
phirc ME-HPBCD thir dugctrinh bay trong Bang 6.

Bang 6. DO chinh xac quy trinh dinh lwgng ME trong phirc ME-HPBCD

Mau | Lwong phirc (g) | Abs (364 nm) | Cwme (ng/mL) St ly két qua
1 0.0644 0.488 10.1739 $6 13n thuc nghiém n = 6
2 0.0641 0.489 10.1948 —
3 0.0642 0.488 10.1739 X =10.0277
4 0.0631 0.473 9.8607 RSSDD: 3;17-;'88%
5 0.0632 0.473 9.8607 o UL
6 0.0635 0474 93816 Khoang tin cay: u =10.0277 + 0.1803

Ham lugng trung binh: 10.0277 + 0.1803g/mL, RSD = 1.7138 < 2% quy trinh dinh luvgng dat d6 chinh xac.
Do chinh xac trung gian duoc lap lai 3 ngay khac nhau két qua duwoc trinh bay & Bang 7.

Bang 7. DO chinh xdc trung gian cla 3 ngay khac nhau

Nong dd trung binh + SE SD RSD (%)
Ngay 1 10.0277 + 0.01803 0.1718 1.7133
Ngay 2 10.1124 + 0.1956 0.1864 1.8433
Ngay 3 9.9568 £ 0.1721 0.1640 1.6471

Nhén xét: D6 chinh xac trung gian clia phuong
phdp dinh lwgng ME trong phirc ME-HPBCD qua 3
ngay khac nhau cé RSD nho hon 2 %, chirng té
phuwong phap c6 dé l1ap lai tot gitra cdc ngay,
khéng bi anh hudng dang ké bdi cac yéu t6 thoi
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gian, moi trudng bao quan dung dich chuan hoic
nguwoithuchién.

K&t qua thyc nghiém dénh gia do chinh xac cua
phuong phap dinh lvgng ME trong hé nano chira
phtrc ME-HPBCD duwoctrinh bay trong Bang 8.
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Bang 8. DO chinh xac quy trinh dinh lwgng ME trong hé nano chira phirc ME-HPBCD
a

Mau | Lwong tiéu phan nano (g) | Abs (364 nm) | Cwme (ng/mL) St ly két qua
1 15.873 0.465 9.6937 S6 lan thyec nghiémn =6
2 15.912 0.475 9.9025 X =9.9860
3 15.918 0.475 9.9025 SD = 0.1503
4 16.027 0.483 10.0695 RSD = 1.5056%
5 16.032 0.483 10.0695 Khoang tin cay:
6 16.028 0.483 10.0695 K =9.9860 £ 0.1578

Ham lugng trung binh: 9.9860 *+ 0.1578 g/mL, Do chinh xac trung gian dwoc lap lai 3 ngay khac
RSD = 1.5056 < 2% quy trinh dinh lgng dat do chinh xac. nhau két qua dwoctrinh bay @ Bang9.

Bang 9. DO chinh xac trung gian cla 3 ngay khac nhau

Néng dd trung binh * SE SD RSD (%)
Ngay 1 9.9860 + 0.1578 0.1503 1.5051
Ngay 2 10.0742 £ 0.1689 0.1610 1.5981
Ngay 3 9.9315 £ 0.1492 0.1422 1.4318

Nhan xét d6 chinh xac trung gian: D6 chinh xac lvgng ME trong phirc ME-HPBCD bang phd UV-Vis
trung gian dat (RSD < 2%), cho thdy ma trdn nano dwoctrinh bay trong Bang 10.

khéng gay nhiéu dang ké cho phép do UV-Vis tai

364 nmva quy trinh dinh lwgngvanduytridwocdd  Quy trinh dinh lvgng ME trong phirc ME-HPBCD
chinh xdc cao khithyc hién & cac ngay khac nhau. dat d6 dung véi ti 1& phuc hoi & cac mirc néng do
3.2.5. D6 diing déu nam trong khodng 90 - 110% va c6 ti 1é phuc
K&t qua thdm dinh dé ding cta quy trinh dinh  hoitrungbinh 13 96.8%.

Bang 10. D6 dung quy trinh dinh lwvgng ME trong hé phirc ME-HPBCD

Mtrc MU Lwong phirc | ME chuan thém | Abs ME chuin tim lai | Tylé phuc héi | RSD

(%) (mg) (ng) (364nm) (ng) (%) (%)
1 324 4.15 0.443 4.05 97.59

80% 2 31.8 4.12 0.437 3.87 93.93 1.93
3 32.2 4.10 0.442 391 95.36
4 32.1 5.20 0.496 4.93 94.81

100% 5 32.3 5.10 0.487 4.75 93.14 1.31
6 29.9 5.15 0.501 4.76 92.43
7 32.0 6.10 0.555 6.22 101.97

120% 8 325 6.20 0.548 6.31 103.44 2.50
9 324 6.00 0.539 5.91 98.50

K&t qua thdm dinh dd dung cla quy trinh dinh HPBCD bang phd UV-Vis dwoc trinh bay trong
lwvong ME trong hé tiéu phan nano chira phirc ME- Bang11.

Bang 11. D6 dung quy trinh dinh lwong meloxicam trong hé tiéu phan nano chira phirc ME-HPBCD

Mtrc M3u Lwong tiéu phan nano | ME chudn thém | Abs | ME chuan tim lai | Ty I1é phuc hdi | RSD

(%) (8) (ng) (364 nm) (ng) (%) (%)
1 8.0026 4.10 0.442 3.85 93.90

80% | 2 8.0215 4.20 0.444 4.05 96.43 1.47
3 8.0071 4.10 0.449 3.86 94.15
4 8.0073 5.10 0.490 4.75 93.14

100%| 5 8.0021 5.10 0.492 4.88 95.69 2.02
6 8.0518 5.20 0.510 4.92 94.62
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Mtrc MAu Lwong tiéu phan nano | ME chuidn thém | Abs |ME chuan tim lai | Ty 1& phuc héi | RSD

(%) (8) (ng) (364 nm) (ng) (%) (%)
7 8.0345 6.00 0.531 6.05 100.83

120%| 8 8.0915 6.10 0.529 6.28 104.67 1.36
9 8.0056 6.00 0.552 6.25 104.17

Quy trinh dinh lwvgng ME trong hé tiéu phan nano
chira phirc ME-HPBCD dat d6 dung véi ti 1é phuc
hoi & cac mirc ndng dd déu nam trong khodng 90 -
110%va cA tilé phuchditrung binh 14 97.5%.

Theo huéng dan ICH Q2(R2), phuong phap duoc
xem la dat d6 dung khi ty 1& hoi phuc ndm trong
khodng 90 - 110% va RSD < 3%. Do d4, két qua thu
duoc chirtng t6 quy trinh dinh lvgng ME bang
phuong phap quang phé UV-Vis dat yéu cau vé dé
dung cho ca phirc ME-HPBCD va hé tiéu phan nano
chtraphurc.

Nhan xét: Xay dwng quy trinh dinh lwgng ME trong
phirc ME-HPBCD theo hudng dan clia ICH dat tinh
tuwong thich hé théng, dé dac hiéu, tinh tuyén
tinh, d6 chinh xac, d6 dung. K&t qua cda phuong
phép tuwong duong vdi mét s6 nghién ctru khéc.
Quy trinh dinh lwvgng meloxicam trong phirc ME-
HPBCD va trong hé tiéu phan nano chira phirc ME-
HPBCD hoan toan cé thé 4p dung trong nghién
ctru diéu ché phirclam nguyén liéu va diéu ché hé
tiéuphannano chra phirc ME-HPBCD.

4.BAN LUAN

K&t qua nghién cru cho thay budc séng cta dinh
hap thu cyc dai cda ME chuén, phirc ME-HPBCD
va hé tiéu phan nano chra phirc ME-HPBCD khi
dung hé dém phosphat pH 9 lam dung méi hoa
tan 1a 364 nm gan trung véi két quad cla nhdm
nghién cru Phung Drc Truyén va cong su da thuc
hién trwdc day khistr dung dung méihoatanlahé
dém phosphat pH 6, bwdc sédng hap thu cuc daila
363.4 nm [11] va nghién clu clia nhdm tac gia
NemutluandS. Kirva cdng su cho két qua khidinh

lwgng ME trong vién nén bang phuwong phap
quang phd hap thu UV- Vis khi s dung hé dém
borat 8.5 [am dung méi hoa tan cé dinh hap thu
cucdaidbuwdcséng363nm[12].

5.KETLUAN

Xay dung va thdm dinh quy trinh dinh lwong
meloxicam trong phirc meloxicam-hydroxypropyl-
-cyclodextrin va trong hé tiéu phan nano chira
phtrc ME-HPBCD bang phuong phap do phd hap
thu UV-Vis duoc tién hanh theo hwéng dan cla ICH
Q2/R2 (2023) dat yéu cau véi tinh twong thich hé
théng RSD (%) = 0.08 < 2%, tinh d&dc hiéu, tinh
tuyén tinh nam trong khoan 5 - 25 g/mL, gidi han
phat hién (LOD): 0.1709 g/mL, gi¢i han dinh lwgng
(LOQ): 0.5177 g/mL, d6 chinh xac ME trong phtrc
ME-HPBCD: RSD = 1.7138 < 2%, va trong hé nano
chtra ME-HPBCD: RSD = 1.5056% < 2%, d6 dung
nam trong khodng 90 - 110%.

Phuong phdp quang phé hap thu tl ngoai (UV-
Vis) 1a mot trong nhirng ki thuat dinh lvgng don
gian, nhanh, kinh t& va dé trién khai trong phong
thinghiém kiém nghiém. V&ikét qua nay, phuong
phap do phé hap thu t& ngoai UV-Vis hoan toan
c6théapdungdédinhlugng MEtuw dohodctrong
phirc hgp ME-HPBCD va trong hé tiéu phan nano
chta phirc ME-HPBCD trong nghién clru phat
triénthudc.
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Development of a UV-Vis spectrophotometric method
for the quantification of meloxicam in ME-HPBCD
inclusion complexes and nanoparticulate systems
containing ME-HPBCD complexes

Nguyen Thi Mai, Tran Thi Truc Thanh, Phung Duc Truyen

ABSTRACT

Background: Meloxicam (ME) is a non-steroidal anti-inflammatory drug (NSAID) with potent analgesic
and anti-inflammatory effects, commonly used in the treatment of musculoskeletal and joint disorders.
To support the development of new pharmaceutical formulations containing ME, a quantitative
analytical procedure was established for determining ME in the ME-HPBCD inclusion complex and in
nanoparticle systems containing this complex. Materials and methods: The quantification of ME in the
ME-HPBCD complex and in nanoparticle systems containing the complex was performed using UV-Vis
spectrophotometry. Results and Discussion: The developed method demonstrated good system
suitability with RSD (%) = 0.08 < 2%, along with high specificity and linearity within the concentration
range of 5-25 ug/mL. The limit of detection (LOD) and limit of quantification (LOQ) were determined to be
0.1709 ug/mL and 0.5177 ug/mL, respectively. The method showed high precision, with RSD = 1.7138%
(< 2%) for the ME-HPBCD complex and RSD = 1.5056% (< 2%) for the nanoparticle system containing the
complex. Accuracy values were within the acceptable range of 90 - 110%. Conclusion: The developed UV-
Vis spectrophotometric method is reliable and applicable for the quantification of free ME, the ME-
HPBCD inclusion complex, and nanoparticle formulations containing this complex in pharmaceutical
research and development.

Keywords: Meloxicam, ME-HPBCD, UV-Vis spectrophotometry, RSD, nanoparticles
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