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Xay dwng quy trinh dinh lwong ketoconazol trong
phurc hop ketoconazol-hydroxypropyl-B-cyclodextrin
bang pho UV-Vis

Phung Drc Truyén’, Nguyén Thi Hwéng va Tran Thanh Thao
Trwong Bai hoc Quéc té Héng Bang

TOMTAT

Dt vdn dé: D€ phu hop vdi dinh lwong ketoconazol (KTZ) trong phire bao, tién hanh xdy dwng quy trinh
dinh lwgng KTZ bang phé UV-Vis. Viat liéu va phurong phdp: KTZ chuén, phire bao KTZ-HPBCD. Xdy dwng va
thdm dinh quy trinh dinh lwgng KTZ trong phitrc bao KTZ-HPBCD béng phwong phdp do phé UV-Vis. Két
qua: Quy trinh dinh lugng dat tinh twong thich hé théng RSD (%) = 0.098 2%, gidi han phdt hién (LOD):
0.6389 g/mL, gidi han dinh lwong (LOQ): 1.936 g/mL, d6 chinh xdc RSD = 0.593 < 2%, d6 diung ndm trong
khodng 95-105%. Két ludn: Phurong phdp do phé hép thu UV-Vis phi hop dé€ dinh Iwong KTZ trong phire

bao KTZ-HPJCD.

Tirkhéa: Ketoconazol (KTZ ), hydroxypropyl-f-cyclodextrin (HPBCD), UV-Vis, hép thu (A)

1. DAT VAN BE

Ketoconazol (KTZ), moét dan xudt cGa nhém
imidazol 13 thu6c khdang ndm phd rong, cé tac
dung trén nhiéu loai vi ndm gy bénh, tuy nhién
KTZ thudc nhdm 1l trong hé théng phan loai sinh
duoc hoc, thuc t& khdng tan trong nwdc, dé tan
trong methylen chlorid, tan trong methanol, it
tan trong ethanol 96 % [1-4], do dé khong du
néng dod thudctai noihdp thunén hiéulucdiéutri
bihanché.

D3 c¢6 rat nhiéu phuong phép dé cai thién hodc
lam tdng do tan trong nuwdc cla cdc chat kém tan
nhuw dong két tla, phan tan ran, dung hén hop
dung moi... Trong cdc phuwong phdp nay, dung cac
dan xuat cla cyclodextrin lam phirc hop bao dé
lam tang do hoa tan trong nudc thuong duwoc sir
dung [5], dac biét v&i cac chat co nhiéu goc ky
nwdc nhu KTZ khi diéu ché duédi dang thuéce can
thadm qua cac |&p chia da do cyclodextrin chi bao
mot phan gbc ky nuwdc tao thanh phirc cé mot
phan than nudc va mot phan than dau. Tuy nhién
khi céc gbc hoat déng hda hoc dugc bao trong
phirchopsélamgiam dd dac hiéu cla cacphuong
phap kiém nghiém.
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nguyén chat bang phuwong phap chuin dé do dién
thé& c6 thé s& khong phu hgp trong truérng hop mot
phan phan tlr KTZ ndm trong phirc bao [6].

DE phlu hop va thuén tién trong nghién ctru lam
tdng do tan bang phuong phép tao phitc bao déi
v3i KTZ (rng dung trong bao ché thudc, chung toi
ti€én hanh xdy dung quy trinh dinh luvgng
ketoconazol trong phi&tc hop ketoconazol-
hydroxypropyl-B-cyclodextrin (KTZ-HPBCD) bang
phé hap thu UV-Vis.

2.D0I TUQONG VA PHUONG PHAP NGHIEN CUU
2.1.Dditwong nghién ciru

Quy trinh dinh lvgng ketoconazol trong phirc hop
KTZ-HPBCD bang phé UV-Vis.

2.2. Phuong phap nghién ctru

2.2.1. Hoéa chét, nguyén liéu, trang thiét bi

Héa chét, nguyén liéu: Ketoconazol chuan (99.36%
Vién kiém nghiém thudc Trung wong), hydroxypropyl-
B-cyclodextrin (HPBCD) (KLEPTOSE® HP, Roquette
Phap), phtrc hop KTZ-HPBCD, HCI (Trung Quéc), mot
s6 dung mdi dung cho phan tich, kiém nghiém.
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Bang 1. Danh muc may, thiét bj

Tén thiét bj M3 sé Ngudn goc
Can phan tich (6 s6 18) Sartorius CPA224S Plrc
May khudy tir ¢ diéu nhiét Stuart CB162 Anh
M4y c6 quay Biichi R210S Thuy ST
M4dy quang phd UV-Vis Shimadzu UV-1800 Nhat
May l3c rung Jeiotech S1600 Han Quéc
TG sdy chan khéng Jeiotech OV-12/TRP-6 Han Quéc

2.2.2. Phwong phdp nghién ctru
2.2.2.1.Diéuchémiuthi

Diéu ché phirc hgp KTZ-HPCD: can KTZ, HPBCD
theo ty I& mol 1:1, tron déu thanh héon hop bét,
cho vao binh cdu chira nudc cat, khudy hoi lvu,
thém tirng giot HCI 0.1 N dén khi dung dich trong
su6t, khudy héi luvu 400 vong/phut & nhiét do
phong trong 6 gi®, dé yén trong 12 gi®. Dung dich
duoc cb quay & nhiét d6 60 °C dudi 4p suat giam,
cdn sdy & 60 °C dwdi ap suat giam dén dd 4m 5%,
tanthanh b6t min.

Danh gid sy hinh thanh phirc bang phd cong
hudng tir hat nhan ("H-NMR): 'H-NMR ctia KTZ va
phirc KTZ-HPBCD duwgc do trong dung mai D,0,
tans6 do 500 MHz, T=300K

Do tinh khiét cla phirc KTZ-HPBCD (ty I& tao phrc)
tinh tir k€t qua ctia cdng thirc do phd hap thu UV-Vis.

2.2.2.2. Xdy dwng quy trinh dinh lvgng KTZ trong
phtrc KTZ-HPSCD

Chuan bimau:

Md&u chudn: can chinh xdc khoang 5 mg
ketoconazol chuan, chovao binh dinh m&rc 50 mL,
|3c déu, thém 35 mL dung dich HCI 0.1 N, Ic déu
dén khitan hoan toan, thém dung dich HCI 0.1 N
dén vach, lac déu (dung dich cé ndong dd khoang
100 pg/ml). LAy 1 mL pha trong binh dinh mic 10
mL, dungdich c6 néng dé khoang 10g/mL).

MéGu thi: can chinh xadc mot lwong phirc KTZ-
HPBCD twong &ng véi khoang 5 mg KTZ cho vao
binh dinh mirc 10 mL, thém 7 ml nuwdc cat ndng,
|3c déu dén khi phirc tan hét, d& ngudi, thém nudc
cat dén vach, lac déu, loc qua mang loc 0.45 pm.
L4y chinh xdc 1 mLdich loctrén, cho vao binh dinh
muc 50 mL, thém 35 mL dung dich HCl 0,1 N lac
déu, thém dung dich HCl 0.1 N dén vach, lac déu
(dung dich c6 ndng dd qui vé ketoconazol khodng
10 ug/mL).
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Dung dich HPBCD: can chinh xac khoang 19.4 mg
HPBCD (tuong ng vai luvgng phirc KTZ-HPBCD
chira khoang 5 mg ketoconazol), cho vao binh
dinh mrc 10 ml, thém 7 mLnudc cat ndng, lac déu
dén khi tan hét, dé ngudi, thém nudc cat dén
vach, lac déu, loc qua mangloc 0.45 um. Lay chinh
xac 1 mL dich loc trén cho vao binh dinh mtrc 50
mL, thém 35 mLdungdich HCI 0.1 N |3c déu, thém
dungdichHCI0.1 N dé&nvach, l3c déu.

Tién hanh: Do dd hap thu phd UV-Vis cia mau
chudn, mau thlr, dung dich HPBCD tai buwdc séng
242 + 1 nm, dung dung dich HCI 0.1 N lam mau
trang. Phép thir chi cé gia tri khi dd hap thu cua
dung dich HPBCD tai budc séng 242 + 1 nm phai
namtrong khoang +0.001.

Tinh két qua: D6 tinh khiét cia phirc KTZ-HPBCD
tinh theo ch& pham hién trang dugc tinh theo
congthurc:

100

Ay
X% = — X C, X 50 x10 x x — (1
% A, ¢ 1000 P )

Trong dé:

X%:ham luvgng KTZ trong phirc KTZ-HPBCD.

A.: d6 hap thu cia mau thir tai budc séng 242 + 1 nm.
A d6 hap thu cla mau chuan tai budc séng 242 + 1 nm.
C.:ndngdd ctiamiuchuin (ug/mL)

P:lwong phtrccan (mg).

Panhgiaquytrinh:

Tinh twong thich hé théng: Tién hanh 6 1an do d6

hap thu mau chuan ketoconazol néng dé khoadng

10g/mL. Ghilai dé hap thuva phé UV-Vis. Yéu cau:

giatriRSD<2%.

Tinh chon loc: Quét phé tlr ngoai (200 - 400 nm)

ciamauchuan, mauth&rvadungdich HPRCD.

Yéu céu:

- MAu thlr phai cé phé hap thu tlr ngoai va budc séng
hap thu cuc dai (242 + 1 nm) gidng mau chuan.
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- Dung dich HPBCD khéng cé budc séng hap thu
cwcdaitai242+1nm.

Khodng tuyén tinh: Chuan bi mot ddy dung dich
chudncéndbngddtir5gdén50g. TiEnhanhdo dd
hap thu cdc dung dich chudn & budcséng 242 +1
nm. M&i mrc ndng d6 do 3 [an, 1ay gia trj trung
binh. Tinh hé s6 twong quan R va thiét lap
phuong trinh héi quy tuyén tinh gitra ndng d6 va
dd hap thu. S dung trac nghiém F (F test, phan
phéi Fischer) dé danh gia tinh twong thich cta
phuong trinh hdi quy. S dung trac nghiém t (t
test, phan phdi Student) dé kiém tra y nghfa cla
cdchésd B trongphuongtrinh héiquy.

Yéu cau:

- Hé sé twong quan R gitta néng do va d6 hap thu

phailén hon 0.990.

- Tric nghiém tinh twong thich cia phuong trinh
hoi quibangtrac nghiém Fisher.

- Kiém tra y nghia cla cac hé s6 B, bang trac
nghiém “T” (test student).

Gidi han phdt hién (LOD) va gidi han dinh lwong
(LOQ): dugc tinh todn dwa vao phuwong trinh hoi
qui tuyén tinh va do léch chuan cha phép do do
hap thu phé UV-Vis.

D6 chinh xdc: Chuan bi 6 dung dich mau thirva do
do hap thu tai budcsong 242 + 1 nm. Tinh d6 tinh
khiét cha phirc KTZ-HPBCD.

Yéu cau: dd léch chuantuong ddicha6lan do<2%.

D6 dung: Chuan bi mau thir: pha 9 dung dich mau
thir phirc KTZ-HPBCD c6 néng d6 KTZ khoang 10

g/mL. Do dd hdp thu & budcséng 242 +1 nm, xac
dinhnéng dd KTZ.

Thém ketoconazol chuanvao mauthi:

- 3 mau dau thém 80% KTZ so vdi lvgng KTZ ¢
trong mau.

- 3 mAu ti€p thém 100% KTZ so véi lvgng KTZ cé
trong mau.

- 3 mau sau thém 120% KTZ so vdi lwong KTZ ¢
trong mau.

Tién hanh do phd UV-Vis & budcséng 242 +1 nm,
ghinhankét qua.

Yéu cau: ty 1é phuc hdi nam trong khodng 90-
110%.

3.KETQUANGHIEN CU'U

3.1. Piéu ché phirc ketoconazol-hydroxypropyl-
B-cyclodextrin (KTZ-HPBCD)

Diéu ché phirc hop KTZ-HPBCD bang phuong
phap déng bay hoi dung mdi. Ty |é mol gitra KTZ va
HPBCD duoctinh tlr d6 thi pha hoatan cé dang A,
dodétylé moltaophtrclal:l.

Danh gid sy hinh thanh phrc bang phd cong
huwdngtirhatnhan ("H-NMR): Phé "H-NMR cla
phirchop KTZ-HPBCD cho thdy swdich chuyén
trtrueonglén (6.95-7.35ppm) dachi*rng minh
sytuongtacthucsygittavongbenzenctaKTzZ
v&i HPBCD, chirng minh phl&c bao da duoc
diéuché.

Do tinh khiét chia phirc KTZ-HPBCD (ty |é tao phirc)
tinh tlrkét qua cdacéngthirc(1):96.57%.

3.2. Xay dwng quy trinh dinh lwgng KTZ trong phtrc KTZ-HPBCD

Tinh twong thich hé théng
Bang 2. K&t qua tinh tuong thich hé théng

STT M3u Do hap thu (A) St ly két qua
01 M1 0.836
02 M2 0.837 o
03 M3 0.838 X':0.837
o " P SD: 0.00082
: RSD(%): 0.098 < 2%
05 M5 0.837
06 M6 0.838

Quy trinh dinh lvgng ketoconazol bang phuong phap do phd hap thu UV-Vis dat tinh twong thich hé théng
vdiddléch chuan twong d6i RSD (%) =0.098 < 2%.
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Tinh chon loc

D6 hdp thu
o)

A/C

A, nm
Hinh 1. Phé d6 UV-Vis cla ketoconazol (A), phirc KTZ-HPBCD (B) va HPBCD (C)
(Truc hoanh: budc séng, truc tung: dd hap thu)

Trén phd do ketoconazol va phirc KTZ-HPBCD cb nm, HPBCD khdng cé dinh hap thu cwc dai & vung
buéc séng hap thu cuc dai tai budc songA =242 + 1 budc séng nay. Quy trinh dinh lwong dat d6 dac hiéu.

Khoang tuyén tinh
Bang 3. Su tuong quan gitta ndng d6 va d6 hap thu phé UV-Vis cla dung dich ketoconazol chuin

Mau chuan 1 2 3 4 5
Néng do (ug/mL) 5 10 15 20 30
D6 hap thu 0.353 0.661 1.025 1.32 1.989
D06 thi méi twong quan gitra ndng dd va dd hap thu phd UV-Vis:
2.5
y = 0.0655x + 0.0209
2 R? = 0.9995
<
215
o
“«S
L
2 1 x
0.5
0

0 5 10 15 20 25 30 35
Nong dé (ng/mL)

Hinh 2. D6 thj biéu dién m&i twong quan gitta ndng d6 (g/mL) va dd hap thu (A) phé
UV-Vis cla ketoconazol trong dung dich chuén
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Phuwong trinh hoi qui tuyén tinh: § = 0.0655x véi R

Trac nghiém tinh twong thich ctia phuong trinh hoi

quibang trdc nghiém Fisher: =0.9995
F=5711.765>F ., = 10.128: Phuong trinh hoi Gidi han phat hién (LOD) va gigi han dinh luvong
qui twong thich (LoQ):
Kiém tra y nghia clia cac hé s B, bang trac nghiém Gidi han phat hién: LOD = 3.3/S = 3.3*0.016683/0.0655
“T” (test student): =0.8405 g/mL
t,=1.324t,,,=3.182: Hé s6 B,khéng cdy nghia Gidi han dinh lugng: LOQ = 10/S = 10*0.016683/0.0655
t=75.576>t,,,=3.182: H& s6 B co y nghia =2.547g/mL
Do chinh xac:
Bang4. Do chinh xac cta quy trinh dinh lwgng KTZ trong phirc KTZ-HPBCD

n Do hap thu (A) Ham lugng St ly két qua

1 0.628 23.752

2 0.635 24.017 S& 1an thue nghiemn=6

3 0.636 24.054 X =0.635

SD =0.0038

4 0.639 24.168 RSD = 0.593

5 0.637 24.092 Khoang tin cay: u = 0.635 + 0.0039

6 0.636 24.054

Ham lugngtrung binh: §=0.0655x <> x=0.635/0.0655=9.695+0.0039g/mL
RSD=0.593 <2% quy trinh dinh lwvgng dat d6 chinh xac.

ggndgu;iét qua tham dinh d6 ding cla quy trinh dinh lwong KTZ trong phirc KTZ- HPBCD bang phd UV-Vis
Lwong can | Lwong KTZ tron a . KTZchuan|_, .. v |&
ﬂ"v'éic‘:{;’o Miu m%ﬁﬁio k1zg-HP[3CD ) I:E:wh::: *2)2’2":': ::: t‘mc1 |:|a T‘;‘:: '('02;-“ T‘llmlc: :);t\,;;c
(mg) (ng/mL) (mg) (ng/mL) trung binh
1 20 9.649 4.0 1.130 17.252 | 95.038
80 2 18.9 9.634 3.8 1.115 17.023 | 97.228 96.38
3 19.1 9.634 3.9 1.126 17.191 | 96.888
4 19.1 9.573 5.0 1.261 19.252 | 96.794
100 5 19.3 9.588 5.0 1.263 19.282 | 96.947 96.76
6 19.2 9.435 5.1 1.263 19.282 | 96.542
7 19.3 9.328 6.2 1.397 21.328 | 101.695
120 8 19.1 9.298 6.1 1.396 21.313 | 101.824 | 101.43
9 18.8 9.176 6.4 1.300 21.267 | 100.763

Ty 1& phuc hdi & cd 3 mirc ndng d6 nam trong khoang 95-105%: quy trinh dinh lvong ketoconazol trong
phirc KTZ- HPBCD dat tiéu chuan vé d6 dung theo qui dinh.
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120%

100%
80%

Hinh 3. Biéu d6 dai dién ph6 hap thu phé UV-Vis thir dd ding & 3 mirc ndng dé chudn thém vao: 80%;
100% va 120% (Truc hoanh: budc sdng, truc tung: d6 hap thu)

4.BAN LUAN

Quy trinh dinh lvong ketoconazol trong phirc
KTZ-HPBCD bang phuwong phap do phé hap thu
UV-Vis dat cac tiéu chudn vé tinh twong thich hé
théng, tinh chon loc, tinh tuyén tinh, dé chinh
xac, dd dung. Pdi v&i KTZ trong nghién ctru nay
thigécbenzyl dd dwgcbaotrong khoangky nuwdc
cGia HPBCD, tuy nhién dinh hap thu cwc daiva tin
hiéu cha phirc KTZ-HPBCD rat rd & khoang budc
séng 242 + 1 nm, phu hop véibudc séng cuc dai
cla KTZ chuin. HPBCD trong phirc KTZ-HPBCD
khéng c6 dinh hap thu cuc dai & budc séng hap
thu cdia KTZ nén khéng dnh hudng dén phuong
phapvakétqua do. T két qua nay cé thé sirdung
phuong phdp do quang phé UV-Vis dé dinh
lwvong KTZ trong phirc bao. Hién nay, dinh lvgng
KTZ c6 nhiéu phuong phép khac nhau. Phuong
phap dinh lvgng KTZ bing chudn d6 do dién thé
qui dinh tai Duoc dién Viét Nam V, két qua phu
thudc rat nhiéu vao céc budc pha dung dich
chuén d6, cach tién hanh, xac dinh diém tuong
dwong va thao tac cta ky thuat vién, ngoai ra,
phuong phdp nay cling tén nhiéu thoi gian dé
hoan thanh mot mau dinh lwong [6]. Phuwong
phdp cong chuln tin hiéu phan tich thuc
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(NASSAM) t6n nhiéu thoi gian va phu thudc vao
kinh nghiém cta ky thuat vién [7]. P&i vdi
phuwong phap do phd hap thu UV-Vis twong déi
don gian [8, 9], hién nay may do quang phd UV-
Vis duogc trang bi & hau hét cac phong nghién
ctru.Dodod, daylamobttrongnhirtngphuong phdp
dinhlwvongdongianvaphuhop dédpdungtrong
nghién ctru phat trién thudc. Han ché 1&n nhat
cla phuong phdp la khéng thé ap dung vdi
nhitng chat khdng c6 phé hap thu UV cwc dai
hodc phd hap thu UV khdng rd nam trong ving
UV-Vis.

5.KETLUAN

Pé tai da duoc thwc hién theo cac muc tiéu déra
va dat duoc cac két qua sau: Xay dung va tham
dinh quy trinh dinh luvgng ketoconazol trong
phtrc ketoconazol-hydroxypropyl-B-cyclodextrin
bang phuong phap do phd hap thu UV-Vis dugc
ti€n hanh theo huéng dan ctia ICH Q2/R2 (2023)
datyéu cauvaitinh tvongthich héth&ng RSD (%)
=0.098 2%, tinh chonloc/dachiéu, gidi han phat
hién (LOD): 0.8405 g/mL, gidi han dinh luong
(LOQ): 2.547 g/mL, d6 chinh xac RSD = 0.593 <
2%, d6 dling nam trong khoang 95-105%. V&i két
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qua nay, phuong phap do phé hap thu UV-Vis
hoantoancéthédpdungdédinhluong KTZtudo
hoac trong phirc bao KTZ-HPBCD trong nghién
clru phattriénthudc.

LOICAMON
Nghién ctru nay duoc Trwdng Dai hoc Québc té
Hong Bang cap kinh phithyc hién vdima so dé tai
GVTC17.07.
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Development of a procedure for quantitative of
ketoconazole in the ketoconazole-hydroxypropyl-$8-
cyclodextrin complex by UV-Vis spectroscopy

Phung Duc Truyen, Nguyen Thi Huong and Tran Thanh Thao

ABSTRACT

Introduction: To be suitable for quantifying ketoconazole (KTZ) in the inclusion complex, build a process
to quantify KTZ using UV-Vis spectroscopy. Materials and methods: Standard KTZ, KTZ-HPSCD inclusion
complex. Develop and validate the KTZ quantification process in the KTZ-HPBCD inclusion complex using
UV-Vis spectroscopy. Results: The quantification procedure achieved system compatibility RSD (%) =
0.098 2%, limit of detection (LOD): 0.6389 g/mL, limit of quantification (LOQ): 1.936 g /mL , RSD
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repeatability = 0.593 < 2%, accuracy is in the range of 95-105%. Conclusion: The UV-Vis absorption
spectroscopy method s suitable to quantify KTZ in the KTZ-HPSCD envelope complex.
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