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VA B-CYCLODEXTRIN BANG QUANG PHO HAP THU
TU NGOAI UV-VIS
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TOM TAT

Muc tiéu: Xay dung va thdm dinh quy trinh dinh lwgng diclofenac trong phitrc hop bao diclofenac,
hydroxypropyl va B-cyclodextrin bang quang phé hap thu t ngoai UV-Vis.

DP6i twong va phwong phap: Nghién ctru thuc nghiém xay dung va thdm dinh quy trinh dinh lwong
dic{ofenac chuén trong phtrc hop bao diclofenag - hydroxypropyl - B-cyclodextrin bej}ng phuwong phap do
pho UV-Vis, tai Khoa Dugc, Trirong Dai hoc Quéc té Hong Bang, tir thang 3/2025 dén thang 5/2025.

Két qua: Xay dung thanh céng quy trinh dinh Ilwgng diclofenac trong phirc hop bao diclofenac -
hydroxypropyl - B-cyclodextrin va tham dinh bang phwong phap do quang phé hap thu UV-Vis theo hudng
dan cta ICH Q2/R2. V&i tinh tuong thich hé théng RSD (%) = 0,7279 (< 2%); tinh d&c hiéu, gi®i han phéat
hién (LOD): 1,358 ug/ml; gi&i han dinh lwong (LOQ): 4,114 ug/ml, dé chinh xac RSD = 1,301 (< 2%); d6
dung nam trong khoéng 90-110%.

Két luan: Phuong phép do phé hép thu UV-Vis phu hop dé dinh luong diclofenac trong phirc hop bao
diclofenac - hydroxypropyl - B-cyclodextrin.

Twr khéa: Diclofenac, hydroxypropyl-B-cyclodextrin, UV-Vis, hap thu (A).

DEVELOPMENT OF A UV-VIS SPECTROPHOTOMETRIC METHOD FOR THE QUANTITATIVE
DETERMINATION OF DICLOFENAC IN THE DICLOFENAC-HYDROXYPROPYL-B-CYCLODEXTRIN
INCLUSION COMPLEX

ABSTRACT

Objectives: To develop and validate a UV-Vis spectrophotometric method for the quantitative determination
of diclofenac in the diclofenac - hydroxypropyl - B-cyclodextrin inclusion complex.

Materials and methods: An experimental study was conducted to develop and validate a quantitative
analytical procedure for diclofenac reference standard in the diclofenac - hydroxypropyl - B-cyclodextrin
inclusion complex using UV-Vis spectrophotometry. The study was carried out at the Faculty of Pharmacy,
Hong Bang International University, from March 2025 to May 2025.

Results: A quantitative method for the determination of diclofenac in the diclofenac-hydroxypropyl-(3-
cyclodextrin inclusion complex was successfully developed and validated using UV-Vis spectrophotometry
in accordance with ICH Q2(R2) guidelines. The method demonstrated acceptable system suitability with
an RSD of 0.7279% (< 2%). The method showed good specificity, with a limit of detection (LOD) of 1.358
ug/mL and a limit of quantification (LOQ) of 4.114 ug/mL. Precision was satisfactory with an RSD of
1.301% (< 2%), and accuracy was within the acceptable range of 90-110%.

Conclusions: The UV-Vis spectrophotometric method is suitable for the quantitative determination of
diclofenac in the diclofenac-hydroxypropyl-B-cyclodextrin inclusion complex.

Keywords: Diclofenac, hydroxypropyl - B-cyclodextrin, UV-Vis, absorption (A).
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1. DAT VAN BE gdm acid phenylacetic va nhém amino
steroid (NSAID), cAu tric l1a mot acid monocarboxylic ~ cyclooxygenase -1 va -2 (la enzym c6 chirc nang

Tap chi Y HOC QUAN SV, SO 382 (01-02/2026) 59



NGHIEN CUU - TRAO BOI

san xuét prostaglandin - chat gép phan gay viém
va truyén tin hiéu dau). DCF giéng nhuw cac NSAID
khac, thwong st dung lam liéu phap dau tién tri
liéu chirng dau, viém cép tinh va man tinh do nhiéu
nguyén nhan khac nhau. DCF thuéc nhom 1l trong
hé théng phan loai sinh dwoc hoc, khéng tan trong
nwdc, dé tan trong methylen chlorid, tan trong
methanol, it tan trong ethanol 96% [1, 2]. Do do,
hiéu lwc diéu tri sé bi han ché néu ndng d6 DCF tai
noi hap thu khéng du.

D4 c6 nhiéu phwong phap dwoc ap dung nham
cai thién hodc lam tang dd tan trong nwéc clia cac
duoc chat kém tan, nhw déng két tia, phan tan rén,
st dung hén hop dung méi... Trong s d6, phuong
phap tao phirc bao véi cac dan xuét cyclodextrin
dwoc str dung rong rai do kha nang lam tang do
hoa tan trong nwéc clia dwoc chét [3, 4, 5]. Pac
biét, d6i v&i cac dwoc chat cé nhidu nhom ki
nuwdc nhw DCF, viéc tao phirc véi hydroxypropyl -
B-cyclodextrin (HPBCD) cé nhiéu wu diém khi ¢ng
dung trong bao ché thuéc dung qua da. HPBCD chi
bao mét phan cac nhém ki nwéc clia phan tir DCF,
tao thanh phirc hop cé cau truc lwdng tinh, gébm
phan than nuwéc va phan than dau, gitp cai thién
kha nang thAm qua cac I&p cla da. Tuy nhién, viéc
cac nhém chirc hoat ddng hoa hoc ctiia DCF bi bao
trong phc hop co thé 1am gidm cwong do va do
d&c hiéu ctia mot s6 phwong phap kiém nghiém.

Dwoc dién Viét Nam V hwéng dan dinh lwong
DCF natri (Na.DCF) trong ché pham, nhw phuong
phap quang phd hép thu t& ngoai va kha kién,
phwong phap sac ki 1dng, phwong phap chuan do
do dién thé déi v&i Na.DCF nguyén liéu. Tat ca cac
phuwong phap déu ap dung cho DCF & dang mubi
natri, chwa c6 phwong phap nao dé cap dén dinh
lwgng DCF & dang acid. Mat khac, cac phwong
phap dinh lwong dung cho mudi Na.DCF c¢6 thé sé
khéng phu hop trong trwdng hop DCF & dang acid
va mét phan phan t& DCF nam trong phirc bao [6].

Pé lam co sé va thuan tién trong nghién ctru
lam t&ng d6 tan bang phwong phap tao phirc bao
déi véi DCF va HPBCD (rng dung trong bao ché
thudc, chung téi thwe hién nghién clru nay nham
xdy dwng va thdm dinh quy trinh dinh lwong
DCF trong phtrc hgp diclofenac - hydroxypropyl -
B-cyclodextrin (DCF-HPBCD) bang quang phé hap
thu t&r ngoai UV-Vis.

2. DOl TUQNG, PHPONG PHAP NGHIEN CUrU
2.1. B6i twong, héa chat nghién ciru

- Péi twong nghién clru: quy trinh q’inh lwong
DQF t’rong phirc hop DCF-HPBCD bang quang
pho hap thu tlr ngoai UV-Vis.
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- Hoéa chét, nguyén liéu: DCF chuén (= 98%
Merck), HPBCD (KLEPTOSE® HP, Roquette
Phap), phrc hgp bao DCF-HPBCD do B6 mén Bao
ché - Héa li, Khoa Dwoc, Trwong Pai hoc Quéc té
Héng Bang cung cp; mot sd dung méi dung cho
phan tich, kiém nghiém.

- Trang thiét bi st dung trong nghién ctru:

Tén thiét bi Ma sé Ngudn géc
Can phan tich (chinh | Sartorius DUc
xac dén 0,1 mg) CPA224S
May quang phd Shimadzu o
UV-Vis Uv-1800 | NnatBan
Binh dinh mirc ISO LAB Dlc

2 A oA Sonorex .
Bé siéu am RK 510H Dbuc
Can do dd &m XY-105MW | Trung Quéc

- Nghién ctru thiee hién tai Khoa Dwoc, Trwdong
Pai hoc Quéc té Hong Bang, tir thang 3/2025 dén
thang 5/2025.

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctvu: nghién ciru thuc nghiém
xay dwng va thdm dinh quy trinh dinh lwong.

- Chuan bj mau:

+ M&u chuan: DCF (can chinh x&c 5 mg DCF
chuén, cho vao binh dinh m&c 50 ml, Iac déu, thém
35 ml dung dich dém phosphat pH 7,4, I4c ki; sau
do, siéu am 10 phat dé hoa tan hoan toan DCF
chuén dwoc dung dich cé néng dé 100 pg/ml). Hut
chinh xac 1 ml dung dich trén vao binh dinh mic
10 ml, bd sung dung dich dém phosphate pH 7,4
dén vach, lac déu, thu dwoc dung dich c6 ndng do
khoang 10 ug/ml; loc qua mang loc 0,45 um.

+ MAu thir: phirc hop bao DCF-HPBCD (can
chinh xac mét lwgng phirc bao DCF-HPBCD twong
trng v&i 5 mg DCF cho vao binh dinh mdc 50 ml,
thém khoang 30 ml dung dich dém phosphat pH 7,4
l&c ki; sau do, dem siéu am 10 phut dé& hoa tan
hoan toan DCF; bb sung dung dich dém phosphat
pH 7,4 dén vach, I&c d&u). Hat chinh xac 1 ml dung
dich trén vao binh dinh mic 10 ml, bé sung dung
dich dém phosphat pH 7,4 dén vach, lac déu; loc
qua mang loc 0,45 pm.

+ M3u HPBCD: can chinh xac 30 mg HPBCD
(twong ng voi lwogng HPBRCD trong phirc DCF-
HPBCD chtra 5 mg DCF) vao binh dinh mdrc 50 ml,
thém khoang 30 ml dung dich dém phosphat pH 7,4,
l&c ki dén khi tan hoan toan. B6 sung dung dich
dém phosphat pH 7,4 dén vach, I&c déu. Hut chinh
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xac 1 ml dung dich trén cho vao binh dinh mdc 10
ml, bé sung dung dich dém phosphat pH 7,4 dén
vach, lac déu; loc qua mang loc 0,45 um.

- Phwong phéap tién hanh: quét phd UV-Vis tir
200-400 nm, tim buéc séng hép thu cuc dai cua
DCF (khoang 275 nm). Do dd h&p thu phd UV-Vis
ctia mau chuan, mau thtr, mau HPBCD tai bwéc
séng 275 nm (ttr két qua quét phd), dung dung dich
dém phosphat pH 7,4 1am mau trang. Phép thir chi
c6 gia tri khi d& hap thu cta dung dich HPBCD tai
bwdc séng 275 nm nam trong khoang + 0,001.

- Tinh két qua: tinh ham lwgng DCF trong phtrc
bao DCF-HPBCD theo ché phdm hién trang, tinh
theo céng thirc:

x%=:—ixccx50x10x 100

X —
1000 P

Trong do6: X% la ham Iwgng DCF trong phtrc
bao DCF-HPBCD; At la d& h4p thu cla mau thi
tai bwdc séng 275 nm; Ac 1a dd hap thu ciia mau
chuén tai bwéc séng 275 nm; Cc |1a ndng dé cla
mau chuén (ug/ml); p 1a lwgng phirc can (mg).

- ThAm dinh quy trinh:

+ Tinh twong thich hé théng: tién hanh 6 lan
do d6 hap thu mau chuan DCF ndng d& 10 pg/ml.
Ghi lai d& hap thu va phd UV-Vis. Yéu cau: gia tri
RSD < 2%.

+ Tinh dac hiéu: quét phd hap thu UV-Vis (200-
400 nm) ctia mau chuan, mau thir va mau HPBCD.
Yéu ciu: mau th&r phai cé phd hap thu tir ngoai va
buwéc séng hap thu cwe dai (275 + 1 nm) gibng mau
chuén; mau HPBCD khéng c6 bwdc séng hap thu
cuwc dai tai 275+ 1 nm.

+ Tinh tuyén tinh: chuan bi mét day dung dich
chuén cé néng dé tw 2,5 ug dén 20 pg. Tién hanh
do dd hap thu cac dung dich chuan & bwéc séng
275 + 1 nm. M&i mirc néng dd do 3 lan, 13y gia tri
trung binh. Tinh hé sb twong quan R va thiét 1ap
phwong trinh hdi quy tuyén tinh gitra ndng d6 va
dd hap thu. Banh gia tinh twong thich ctia phwong
trinh hoi quy bang tréc nghiém F (F test, phan phéi
Fischer) dé. Kiém tra y nghia cta cac hé sé Bi trong
phuwong trinh hdi quy bang trdc nghiém t (t test,
phan phéi Student). Y&u cau: hé sb twong quan
R gitra ndéng dd va do hap thu phai Ién hon 0,990.

- Gi¢i han phat hién (LOD) va gi¢i han dinh
lwong (LOQ): tinh toan dwa vao phwong trinh hoi
quy tuyén tinh va do léch chuén cta phép do do
hép thu phd UV-Vis.

+ D6 chinh xac: chuén bj 6 dung dich mau thd
va do d6 hép thu tai budc séng 275 + 1 nm. Tinh
gia tri trung binh () va d6 léch chuan (SD) twong dbi
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RSD% dé danh gia do chinh xac. Yéu cau: do léch
chuén twong déi ctia 6 mau do phai < 2%.

+ Do dung: chuan bj 9 dung dich mau thr phirc
hop bao DCF-HPBCD ¢ néng dd DCF 5 pg/mL.
Do d6 hap thu phd UV-Vis & buéc séng 275 + 1 nm,
xac dinh ndng d& DCF. Thém DCF chuan vao méau
thtr, cu thé: 3 mau dau thém 80% DCF so voi
lwong DCF ¢6 trong mau; 3 mau tiép thém 100%
DCF so v&i lwong DCF ¢6 trong mau; 3 mau sau
thém 120% DCF so v&i lwgng DCF ¢6 trong mau.
Tién hanh do phb UV-Vis & budc séng 275 + 1 nm,
ghi nhan két qua. Yéu cau: i 1é phuc héi nam trong
khoang 90-110%.

3. KET QUA NGHIEN CcUU
3.1. Tinh twong thich hé théng
Bang 1. Két qua tinh twong thich hé théng

TT | Mau | D6 hap thu (A) Két qua

01 | M1 0,341

02 | M2 0,346 X 10,3412
03 | M3 0,339 SD: 0,0025
04 | M4 0,341 RSD(%): 0,7279
05 | M5 0,340 (< 2%)

06 | M6 0,340

Quy trinh dinh lwong DCF bang phuong phap
do phé hép thu UV-Vis dat tinh twong thich hé théng
v6i d6 léch chudn tvong déi RSD (%) = 0,7279 (dat
yéu cau < 2%).

3.2. Tinh dic hiéu

1.000

MB&u thir thém DCF chuén

= Méu DCF chuin

———  Méu thir chira phirc DGF-HPRCD
§ 0.500 "‘
| == MA&uHPBCD

S

0.000 . -
250.00 325.00 400.00
nm

Hinh 1. Phé dé UV-Vis trong méi trurong
dém phosphat pH 7,4 ctia HPBCD, mé&u thiy
chira phirc hop bao DCF-HPBCD, DCF chuén,
maéu thir thém DCF chuén (tfruc hoanh: budc séng A;
truc tung: do hép thu A).

Trén phd dd thdy dung dich mau trdng chra
HPBCD hau nhw khéng hép thu trong ving budéc
séng 200-400 nm; dung dich mau chuan va mau
thtr déu cé dinh hap thu cuc dai tai budc séng 275
+ 1 nm. Bdng thi, dung dich mau thir thém chuén
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c6 sy gia tdng cwdng dd hap thu tai bwdc séng 275
+ 1 nm. Phwong phap do phé hap thu UV-Vis dinh
lwvong DCF trong phirc hop bao DCF-HPBCD dat
tinh dac hiéu.

3.3. Tinh tuyén tinh

Bang 2. Sw twong quan giira ndng dé va doé hap
thu phé UV-Vis cuia dung dich DCF chuan

Miu chudn | 1 2 | 3| 4| s
Nongdo (g | 5 | 5 | 10 | 15 | 20
ml)

Do hap thu
275+ 1nm) | 00850157 0,354 10,627 0,746

- D6 thi méi twong quan gitra ndng doé va doé hap
thu phd UV-Vis:

08

y =0,0377x
R?=0,9975

0.7
0.6
0.5

04

D6 hap thu (A)

03

0.2

0.1

0 5 10 15 20 25
Néng d6 (ug/ml)
Hinh 2. Bé thj biéu dién méi tuong quan
gitka nébng do (ug/ml) va dé hép thu (A) phé UV-Vis
ctia DCF trong dung dich chuén.
- Tréc nghiém tinh twong thich cta phuwong trinh
hdi quy béng trdc nghiém Fisher:
F =1214,290 > Fa (0,05;1,3) = 10,128: phwong
trinh hoi quy twong thich.

- Kiém tra y nghia clia cac hé sé Bi bang tréc
nghiém t (T test student):

t, = 1,692 <t . = 3,182: hé sb B, khong co y
nghia.

t=75576>1t ,=3182:hé sb B cé y ngha.

- Phwong trinh hdi quy tuyén tinh: y = 0,0377x
voi R? = 0,9975.

- Gi¢i han phat hién: LOD = 3,30/S = 3,3 x
0,016683/0,0377 = 1,358 pg/ml.

- Gigi han dinh lwgng: LOQ = 100/S = 10 x
0,016683/0,0377 = 4,114 ug/ml.
3.4. b6 chinh xac
Bang 3. D6 chinh xac cuia quy trinh dinh lwong
DCF trong phirc hop bao DCF-HPBCD

Lwong| D6 hap | CDCF
Mau| phirc thu (ng/ Két qua
(9) [(275 nm)| ml)
1 0,0324 | 0,374 9,920 .
SO lan thuc
2 10,0326 0,372 | 9,867 | nghiém (n=6)
=9,9425;
3 0,0333, 0,379 110,053 SD = 0,1293:
4 10,0351 0,380 | 10,080 RSD=1301;
Khoang tin cay:
5 0,0324 | 0,367 9,735 M =9,9425
+0,1293
6 0,033 0,377 |10,000

Két qua thuc nghiém danh gia d6 chinh xac cla
phwong phap dinh lwvgng DCF trong phirc hgp bao
DCF-HPBCD thay ham lwong trung binh DCF =
9,9425 + 0,1293 ug/mL, RSD = 1,301 (dat yéu cau
< 2%).

3.5. b6 dung
Bang 4. b6 dung quy trinh dinh Iwo'ng DCF trong phirc hop bao DCF-HPBCD

Mrc Mau Lwong phirc | DCF chuan thém | Do hép thu I?CF ghuén Tilé
(mg) (mg) (275 nm) tim lai (mg) phuc hoi

1 29,0 4,20 0,675 3,95 94%

80% 2 29,5 4,13 0,684 4,07 99%

3 30,0 4,10 0,683 4,06 99%

4 30,1 5,10 0,740 4,81 94%

100% 5 30,2 5,10 0,735 4,75 93%

6 29,8 5,10 0,736 4,76 93%

7 31,0 6,00 0,850 6,27 105%

120% 8 30,9 6,10 0,860 6,41 105%

9 30,5 6,00 0,845 6,21 103%

Quy trinh dinh lwgng DCF trong phirc hop bao DCF-HPBCD dat do dung véi ti 1& phuc hdi & cac mirc
ndng dé nam trong khoang 90-110% va co ti 1& phuc héi trung binh 1a 98%.
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4. BAN LUAN

Gbc benzyl ctia DCF trong nghién ctvu nay duoc
bao trong khoang ki nwéc clia HPBCD véi dinh hdp
thu cwe dai va tin hiéu clia phirc hogp bao DCF-HPBCD
rat rd & khoang budc séng 275 + 1 nm, phu hop véi
budc séng cyc dai cia DCF chuén. HPBCD trong
phtrc hop bao DCF-HPBCD khoéng cé dinh hap thu
cuc dai & budc séng hép thu ctia DCF nén khong anh
hwéng dén phuong phap va két qua do. Nhw vay, cd
thé st dung phwong phap do quang phé hép thu tir
ngoai UV-Vis dé dinh lwgng DCF trong phirc hop bao
DCF-HPBCD. Trong nhiéu phwong phép dinh luong
DCF dang s dung, c6 phwong phap chudn d6 do
dién thé theo Duwoc dién Viét Nam V. Tuy nhién, két
qua phu thudc rét nhiéu vao cac budc pha dung dich
chuén do, cach tién hanh, xac dinh diém twong dwong
va thao tac cla ki thuat vién. Ngoai ra, phwong phap
nay ciing t6n nhiéu thoi gian dé& hoan thanh mét mau
dinh lwong [6]. Vi vay, phuong phép séc ki 16ng hiéu
nang cao van dwoc coi la “tiéu chuan vang” trong phan
tich kiém nghiém, song, can ¢ thiét bj dat tién va thoi
gian phan tich lau hon [7, 8, 9.

Phwong phap do phé hép thu t& ngoai UV-Vis c6
cac bwdrc tién hanh twong déi dé dang. Hién nay, may
do quang phé UV-Vis dwoc trang bi & hau hét cac
phong nghién cru. Do do, day la mét trong nhirng
phwong phap dinh lweng don gidn, phu hop dé ap
dung trong nghién ctru phat trién thuéc. Han ché Ién
nhat clia phwong phap nay la khéng thé ap dung voi
nhitng chat khong cé phd hap thu UV cwe dai hodc
phd hap thu UV khéng rd ndm trong viing UV-Vis.

Két qua nghién cliu clia chung t6i néu trén da
chirng minh quy trinh dinh Iwvgng DCF trong phire hop
DCF-HPBCD bang quang phd hap thu tt ngoai UV-Vis
dat c4c tiéu chuén vé tinh twong thich hé thdng, tinh
dac hiéu, tinh tuyén tinh, dé chinh xac, dé dung.

5. KET LUAN

Xaydwngthanhcdng quytrinh dinhlwgng diclofenac
trong phic hop bao diclofenac-hydroxypropyl-3-
cyclodextrin va thdm dinh béng phwong phap do phd
héap thu UV-Vis theo hudng dan ctia ICH Q2/R2 (2023).
Két qua dat yéu cau véi tinh twong thich hé thbng RSD
(%) = 0,7279; tinh dac hiéu, gi¢i han phat hién (LOD):
1,358 pg/ml; gi¢i han dinh lvgng (LOQ): 4,114 pg/ml,
dé chinh xac RSD = 1,301; d6 dung nam trong khodng
90-110%. Quy trinh nay hoan toan cé thé ap dung
dé dinh lwgng diclofenac tw do hodc trong phirc hop
bao diclofenac - hydroxypropyl - B-cyclodextrin trong
nghién ctru phét trién thube.

L&i cdm on: nghién ciru nay dwgc Trwong Dai
hoc Quéc té Hong Bang cép kinh phi thuc hién véi
mé sb dé tai GVTC 18.37.
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