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Xay dwng va tham dinh phuong phap UV-Vis va HPLC-
UV dinh lwgng pregabalin trong hé niosome

Nguyén Hiru Phuc’, Nguyén Hué Minh
Trwong Bai hoc Quéc té Héng Bang

TOMTAT

Ddt vin dé: Niosome chira pregabalin dwoc phdt trién nhdm tdng cuwdrng phén phéi thudc trong diéu tri
dau than kinh. D€ bdo dam chdt lwong ché phdm, cén xdy dwng phwong phdp dinh lwong pregabalin
chinh xdc va thich hop vdi nén méu phtrc tap. Muc tiéu: Xy dung va thdm dinh dinh lwong pregabalin
trong hé niosome bdng hai phwong phdp: (1) quang phé UV-Vis va (2) HPLC-UV. Phwrong phdp: Thuc hién
theo ICH Q2; phwong phdp UV-Vis dwa trén phdn trng pregabalin-ninhydrin (90°C/5 phut, 568 nm, tuyén
tinh 1-30ug/mL). Phwong phdp HPLC-UV ding cét C18, pha ddng acetonitrile-nwdc 5:95, phdt hién 205
nm, tuyén tinh 0.2 - 2.0 mg/mL; thdm dinh cdc tiéu chi dédc hiéu, tuyén tinh, dé dung va dé chinh xdc. Két
qud: Phuong phdp UV-Vis dat tuyén tinh 1-30 ug/mL (R?=0.9962), LOD 2.42 ug/mL, LOQ 7.34 ug/mL, @6
phuchdi98.82-101.28%, RSD < 2%. Phurong phdp HPLC-UV tuyén tinh 0.2 - 2.0 mg/mL (R?=0.9993), LOD
42.4ug/mL, LOQ 128.5 ug/mlL, dé phuc h6i 98.7 - 101.0%. Két luén: Ca hai phuwong phdp déu dat yéu céu
thdmdinh theo ICH Q2 (R1). Trong dé, phuwong phdp UV-Vis phi hop cho phén tich nhanh & néng dé thép,

con HPLC-UV thich hop hon dé dinh lwgng pregabalin chinh xdc trong nén niosome phtrc tap.

Tirkhéa: pregabalin, niosome, UV-Vis, HPLC-UV, thGm dinh phwrong phdp, ICH Q2 (R1)

1. DAT VAN BE

Pregabalin (PGB) la dan xuat cla y-aminobutyric
acid (GABA) vdi tic dung gidm dau than kinh va
chéng co giat, dung diéu trj dau than kinh ngoai
bién, ddng kinh va rdi loan lo du lan téa[1]. PGB cé
do tan cao trong nudc (khoang 25 mg/mL) nhung
kha ning thdm qua mang sinh hoc thap, dan dén
sinh kha dung duwong udng han ché va thoi gian
ban thai ngdn. Do d6, hé niosome chita pregabalin
giup caithién hap thy, 6n dinh dugc chat va kéo dai
thoi gian tac dung [2, 3]. Pregabalin hap thu yéu
trong vung ttr ngoai, Iam han ché do chinh xac cua
cac phwong phap dinh luvong truc tiép; do d6,
nhiéu nghién ciru d3 phat trién cac phuong phap
UV-Vis hodc HPLC-UV cé buéc dan xuat héa dé
tang kha ndng phat hién, cht yéu ap dung cho vién
nang hodc mau sinh pham[2, 4]. Cu thé&, Mohamed
(2020) @3 phat trién phuong phap UV-Vis dya trén
phan &ng tao phirc mau vadi ninhydrin va acid
ascorbic trong DMSO, dun sdi cach thuy trong 30
phat. Phuong phép c¢é wu diém 13 quy trinh don
gian va chi phi thap, nhuwng thoi gian phan ing kéo
dai va viéc st dung DMSO gay kho khan thao téc,
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khéng pht hop véi mau cé nén lipid phire tap [5].
Nguoec lai, Mutalabisin (2021) phéat trién phuong
phdp HPLC-UV s dung dan xuat ninhydrin trong
dém phosphate (pH 7.4), cho phép phat hién &
vung kha kién v&i d6 nhay va d6 dac hiéu cao; tuy
nhién, quy trinh chuan bi mau phuc tap, ton thoi
gian va yéu cau s dung dém mudi cé thé anh
hudng dén dod &n dinh sdc ky va tuditho cot [6].
Nhin chung, cdc nghién ctru trudc day chitrién khai
mot k§ thudt don 1é va chua cé bdo cdo dinh luong
pregabalin trong hé niosome. Vivay, viéc phat trién
va thdm dinh déng th&i hai phuwong phdp UV-Vis va
HPLC-UV véi quy trinh t8i wu hda |a can thiét nham
nang cao dé tin cay va chuan hda phan tich cho cac
hé dwoc phdm nano.

2. DOl TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1.Dditwong nghién ciru

Pregabalin chttra trong hé niosome dwgc nhém
nghién ciru diéu ché. Thanh phan td duoc trong
niosome gdm polysorbat 80, sorbitan monostearat
60, cholesterol.
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2.2.Héachat, thiét bj

Chat chuén: pregabalin (C,H,,NO,) - s6 16: QT385
1024 - Ham luwong 99.6 % - Vién Kiém nghiém
Thanh phd H6 Chi Minh cung cap.

Héa chét: Pat tiéu chudn tinh khiét phan tich.
Ninhydrin ACS agent (Acros Organics - M§). Dung moi
dat tiéu chudn dung cho HPLC gdm methanol (Merck
- Blrc), acetonitril (Merck - Burc), chloroform (Merck -
Drc), nudc cat 2 [an. Tat ca cac dung méi duoc siéu
am khr khi truéc khi phan tich trén hé théng HPLC.
Thiét bj: May sac ky 1dng hiéu ning cao Agilent
1200, dau do UV. May quang phé UV-Vis Shimadzu
UV1800. Cot sic ky C18 (150 x 4.6 mm; 5 um),
Phenomenex - My. Can phan tich Mettler Toledo
MS205 - Thuy S§, d6 chinh xac 0.01 mg. B€ siéu &m
Elmasonic S120 - Brc. Vial, ddu loc mau, xi lanh va
cacdung cuthlytinhthéngthuwong.

2.3. Phwong phap nghién ctru

2.3.1. Chudn bi méu thir

Dung dich chu@n pregabalin (1 mg/mL): Can chinh
xac 10.0 mg pregabalin chuan cho vao binh dinh
mutrc 10 mL, thém chinh xdc 1 mL methanol va
khodng 5 mL nudc cat, siu am 10 phut. Thém
nuéc cat dén vach, day nut, lac déu. Loc qua mang
loc0.45 um.

Dung dich chuén pregabalin lam viéc (50 ug/mL):
Ly chinh xdc 5 mL dung dich pregabalin chuan cho
vao binh dinh mdc 100 mL, thém nuwdc cat dén
vach, day nut, 1ac déu.

Dung dich nisome prebagalin: Can chinh xac 10 mg
niosome N-P, cho vao binh dinh m&c 2 mL, thém
200 pL chloroform va 800 uL methanol, sau dé siéu
am trong 5 phut dé pha v& ciu tric niosome. B8
sung nudc cat vira dd dén vach 2 mL, tiép tuc siéu
am thém 15 phut nham dam bao pregabalin duoc
hoa tan hoan toan. Ti€p theo, ly tdm hdn hop &
10,000 vong/phut trong 15 phuat. Sau khi ly tam,
thuldy phan dich trong valoc quamang 0.22 um dé
loai bd tap chat khdngtan.

Mau trang: Thuc hién pha nhu miu thir nhung
khoéng cé hoat chat.

2.3.2. Téi wru hod diéu kién phdn trng

Dinh lvgng pregabalin bang phan rng tao mau vdi
ninhydrin, khao sat anh hudng cha nhiét do va thoi
gian dé xac dinh diéu kién t&i wu phan tich.

Tién hanh: Ldy 10 mL dung dich chuan pregabalin
(50 pg/mL) cho vao vial cé ndp, thém 10 mL dung
dich ninhydrin 1% trong ethanol, day kin va phan
trng & 70, 80 va 90°C. Theo d&i phan &rng trong 60
phut (70-80°C) va 10 phut (90°C). Tai cac thoi diém
xac dinh, lay 2 mL dich phan &ng, thém 2 mL nudc
cat lanh, do phd UV-Vis (200 - 800 nm) dé xac dinh
buéc séng hap thu cwe dai va cwdng do hap thu.
Két qua dung dé xac dinh diéu kién nhiét do va thoi
gian t6i wu cho phan &ng tao mau pregabalin-
ninhydrin. Ham lugng pregabalin trong mau thir
duoctinhtheo congthirc (1), nhwsau:

p:'eagr:b:% r@) = (C,xBPL)/(1000xm)x100% (1)
C,(ng/mL): Nong do pregabalin quy d6i tir phuong
trinh dwongtuyéntinh.
m,: Kh&ilwgng can cla mau (mg).
DPL: Do phalodng.

2.3.3. Thém dinh quy trinh dinh lwo'ng pregabalin
bdng phwong phdp quang phé UV-Vis

Phuong phdp UV-Vis duvgctham dinh theo cac tiéu
chi: Tinh twong thich hé théng, tinh dac hiéu,
tuyén tinh, do 13p lai va d6 dung, tuan thi huwdng
danICHQ2 (R1).

2.3.4. Thém dinh quy trinh dinh lwo'ng pregabalin
bédng phuwong phdp HPLC - Péu do UV

Phuong phap HPLC-UV duwoc tham dinh theo cac
tiéu chi twong tw huéng dan ICH Q2 (R1) néu trong
muc 2.3.3.

XU ly s6 liéu: Cac dit liéu thu dugc dugce xir ly bang
phan mém Microsoft Excel.

3. KET QUA NGHIEN cU'U

3.1.T6i wu hod diéu kién phan &rng

Quét phd hap thu UV-Vis xac dinh Amax tai 568 nm.
Két qua khao sat phan (rng pregabalin-ninhydrin &
70, 80 va 90°C dugc trinh bay trongBang 1 vaHinh 1.

Bang 1. K&t qua khao sat diéu kién phan &rng cha pregabalin v&i ninhydrin

Nhiét dé Thoi gian (phat) 5 10 15 30 45 60
70°C Do hap thu 0.155 0.169 0.173 0.199 0.207 0.348
80°C Do hap thu 0.215 0.224 0.255 0.282 0.328 0.317
90°C Thoi gia,n (phut) 1 3 5 7 9 10

D6 hap thu 0.27 0.301 0.496 0.465 0.378 0.411
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Hinh 1. Phé hap thu UV-Vis cGa phirc mau pregabalin-ninhydrin & 70°C, 80°C va 90°C

K&t qua cho thay dd hap thu phu thudc rd rét vao
theri gian va nhiét d6 phan &ng. O 70°C, phan ng
dién ra cham va dat cuwc dai sau 60 phut; & 80°C,
tdc dd tdng nhanh hon nhwng tin hiéu giam nhe
khi kéo dai thoi gian; trong khi & 90°C, phan (ng
xay ra rat nhanh, dat cyc dai sém nhung d6 hap
thu giam do phirc mau kém 6n dinh. Nhw vay, tdng
nhiét do gitp rut ngdn thoi gian phan &ng, song
nhiét dé qua cao cé thé lam gidam dd 6n dinh san
pham mau.

Két luan: Diéu kién t8i wu cho phan (rng pregabalin-
ninhydrin 1a 90°C trong 5 phut, cho d6 hap thu cyc
daitrong thoigian ngan, pht hop chodinh luong.

3.2. Tham dinh quy trinh dinh lwgng bang
phuwong phap quang phd UV-Vis
Pha mdu chudn PGB dinh lwong: Ly 1.0 mL dung

0742

03551

P& hip thy

dich PGB chuan lam viéc (50 pg/mL) cho vao 6ng
nghiém cé ndp, thém 1.0 mL dung dich ninhydrin
1%, |ac déu va dun cach thiy & 90°C trong 5 phut.
Sau d6 lam ngudi nhanh bang khoang 10 mL nuéc
cat lanh, chuyén toan bé dung dich vao binh dinh
murc 25 mLva thém nuéc cat dénvach.

Dung dich méu niosome: Mau duwgc xi Iy nham giai
phéng hoan toan duoc chat pha theo quy trinh
trongmuc2.3.1.

3.2.1. b6 ddchiéu

Két qua phé hap thu dugc minh hoa trong Hinh 2
cho thay dung dich mau chuan va mau thir déu
xuat hién dinh hap thu tai bwdc séng 568 nm, trong
khi mau trang khdng ghinhan tin hiéu.

Két ludn: Phuong phap dinh lugng pregabalin
bang UV-Vis d3c hiéu tai bwéc séng 568 nm.
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Hinh 2. Ph6 hap thy UV cia mau chun va mau thir niosome prebagalin

3.2.2. Tinh tuyén tinh

Dé dénh gia tinh tuyén tinh theo dinh luat Beer-
Lambert cha phirc mau pregabalin-thuéc thir, d6
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hap thu duwoc khdo sat trong khodng néng do 1 -
200 pg/mL. M8i quan hé giita dd hap thu va ndng
do dugctrinh bay trong Bang 2 vaHinh 3va 4.
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Bang 2. K&t qua khao sat do hap thu pregabalin theo ndng d6 bang UV-Vis

Noéng dé
(ng/mL) 1 5 15 30 50 75 100 125 150 175 200
D‘-’?:S)th“ 0.034 |0.274 |0.643 | 1.170 | 1.676 | 2.149 | 2.358 | 2.625 | 2.844 | 2.945 | 2.988
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Hinh 4. Phd d6 biéu dién dd hap thu pregabalin theo néng do

Két qua cho thdy d6 hap thu tdng theo ndng d6  dung dich c6 mau xanh dam, cac dinh hap thu bi

PGB trong khodng 1 - 200 pg/mL, phdn dnh maéi

bién dang va mat ddi xirng. Do d6, khoang néng

tuwong quan thuan gitra hai dai lwong. Tuy nhién, do 1 -30 pg/mL duoc lwa chon dé tiép tuc danh
tinh tuyén tinh khong duoc duy tri trén toan bé  gid tinh tuyén tinh, véi két qua duogc trinh bay
dai khao sat; khi néng dd vuot qua 50 pg/mL, trong Hinh 5,Bang 3.
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Hinh 5. D0 thi biéu dién dé hap thu pregabalin bién thién trong khodng ndng dd 1 - 30 ug/mL
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Bang 3. K&t qua khao sat duwong tuyén tinh ctia d hap thu pregabalin theo ndng do bang UV-Vis

Nongdo 1 2.5 5 7.5 10 15 20 30
(ng/mL)
Do hap
the (A) | 0034 | 0127 | 0194 | 0269 | 0.413 | 0624 | 0.809 | 1154

K&t qua phan tich hdi quy clia Hinh 5 bang cong cu
Regression trong MS Excel cho thdy phuong trinh
cdy nghia théng ké véi trac nghiém tinh twong thich
p=1.68x%x10"8(<0.05). Hé s6 chdn khdng cd y nghia
théng ké (p = 0.502 > 0.05) va hé sd xac dinh dat
R? = 0.9962. Do d6, trong khoang néng d6 1 -
30 ug/mL, ndéng dd pregabalin (PGB) thé hién méi
tuong quan tuyén tinh tot véi dd hap thu UV-Vis va cé
thé md ta bang phuong trinh (pt) hdi quy tuong tng:
§ = 0.0389x

3.2.3. Gi¢i han phat hiénvagidihandinhlwong
Do léch chuan clda dién tich pic: 0=S,= 0.0286; Do
déccla duwdng chuan (ug/mL):a=0.039.

LOD = 3.3x§=2.42 ug/mL; LOQ = 10x§ =7.34ug/mL

3.2.4. b6 chinh xdc

Pha mau niosome dinh lwgng: Ldy 1 mL dich loc
niosome cho vao 6ng nghiém cé nap, thém 1 mL
dung dich ninhydrin 1%, Iac déu va dun cach thay &
90°Ctrong 5 phut. Sau dé, thém khodng 4 mL nuwdc
cat lanh, chuyén toan bd dung dich vao binh dinh
murc 10 mLva thém nwdc dénvach. Hat chinh xac 1
mL dung dich nay cho vao binh dinh mirc 5 mL,
thém nudc dén vach va do dé hap thu tai budc
séng 568 nm. K&t qua danh gid dé chinh xac cla
quy trinh dinh lvgng PGB bang UV-Vis dugc trinh
bay trongBang4.

Két ludn: Gid tri RSD 13 1.41% < 2.00, phwong phéap
dinh lvgng PGB bang UV-Vis dap rng yéu cau vé do
chinh xac theo tiéu chitham dinh.

Bang 4. K&t qua do chinh xac cta quy trinh dinh lwvgng PGB bang UV-Vis

Mau Lwong can (mg) Do hap thu (Abs) % prebagalin

1 10 0.511 101.1

2 10 0.509 100.6
3 10.1 0.512 100.2
4 10 0.497 98.3
5 10 0.495 98.0

6 10.1 0.516 101.00
Trung binh 99.85
SD 1.14

RSD 1.41%

3.2.5.Dé dung bay trongBang 5. Gia tri RSD% trung binh = 0.98%

< 2.00%. Ty |é phuc hoi trong khoang 98.82 -
101.28%.

Két qua danh gid d6 dung cda quy trinh dinh
lwvong PGB bang phuong phdp UV-Vis duoc trinh

Bang 5. K&t qua do dung clia phuong phap dinh lwong PGB bang UV-Vis

_Tyle niozcl;me chlfjl.:—?in I\’/tﬁtyé’t Do th:r(tté' pl;rt}clﬁ”c‘)i Trung binh | RSD

themvao (%) | "(mg) | (mg) | (mg) | "PMM | mg) | = (%) o | ™)
10.0 0.8 2.099 0.807 2.075 98.82

80 10.1 0.8 2.112 0.822 2.113 100.04 99.43 0.61
10.0 0.8 2.099 0.812 2.087 99.43
10.1 1.0 2.312 0.914 2.350 101.65

100 10.0 1.0 2.298 0.884 2.272 98.87 100.58 1.49
10.0 1.0 2.298 0.905 2.326 101.22
10.0 1.2 2.498 0.984 2.530 101.28

120 10.1 1.2 2.511 0.977 2.512 100.03 100.31 0.86
10.0 1.2 2.498 0.968 2.488 99.63
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K&t luan: Phuong phap dinh lvgng PGB dap (rng
yéu cauveé do dung.

Nhuw vay, phuong phap dinh lvgng pregabalin bing
UV-Vis d3 duoc tham dinh va chirng minh dat yéu
cau, dam bao do tin cdy khi dp dung cho danh gia
caccongthrc.

3.3. Tham dinh quy trinh dinh lwgng niosome

chira pregabalin bang HPLC- UV

Diéukién sacky hoan chinh:

- Hé théng: Mdy sac ky 1dng hiéu nang cao Agilent-
1200, daudo UV.

-Cotsacky: Phenomenex C18(150x4.6 mm;5m).

- Pha déng: Acetonitril - nuwédc ct = 5:95 (v/v). Dung
mdi dugc loc qua mang loc 0.45 pm va dudi khi
bang siéu am trudc khi st dung.

-Théngsdvan hanh:

Técd6 dong: 1.0 mL/phut.

Budcséng phat hién: 205 nm.

Thé tich tiém mAau: 10 pL.

Thoigian phantich: 12 phat.

Nhiét d6 cot: Khdng diéu chinh, tién hanh & nhiét

do phong.

- Chudn bj dung dich mau:

Dung dich chuén va mau thi (2 mg/mL): Can chinh

xac 20.0 mg pregabalin (chudn hodc nguyén liéu) vao
binh dinh mirc 10 mL. Hoa tan trong 5 mL methanol
va 3 mL nudc, siéu am 10 phut va dinh mic bang
nuéc. Loc qua mang 0.45 um truée khi phan tich.
Dung dich mdu niosome: Mau duwocxir Iy nham giai
phong hoan toan dugc chét.

Can luvgng niosome twong duwong 10 mg PGB vao
eppendorf. Thém 0.1 mL chloroform va methanol
vira di 2 mL, siéu dm 20 phuat va ly tdm & 10,000
vong/phut trong 10 phut. HAt 1.0 mL dich trong,
b6 sung nudce cat vira dd trong binh dinh miérc 2 mL.
Tiép tuc, siéu am 20 phat va ly tdm lai (10,000
vong/phut trong 15 phut). Thu ldy dich trong va loc
qua mang 0.22 pm trudc khi tiém sac ky.

3.3.1. Tinh twong thich hé théng

Tién hanh tiém I3p lai 6 lan dung dich chuan PGB
néng dd 2.0 mg/mL. Cac théng sé dic trung bao
gdébm: Thai gian lwu (tR), dién tich pic (S), s6 dia ly
thuyét (N) va hé sé bat doi xirng (As).

Yéu cau: RSD cua dién tich pic va thoi gian luu
<2.0%, (A,) trong khoang0.8-1.50, N>2,000.

K&t qua khao sat tinh tuwong thich hé théng duoc
trinh bay trongBang6.

Bang 6. K&t qua kiém chirng tinh twong thich hé théng

Lan bom tr (phat) S (MAU.giay) A S6 dia ly thuyét (N) P phan giai (Rs)
1 5.914 2,257.8 1.151 5,325 16.80
2 5.918 2,256.5 1.165 5,508 17.07
3 5.905 2,249.6 1.133 5,313 17.26
4 5.951 2,226.5 1.179 5,423 17.50
5 5.959 2,225.8 1.189 5,323 16.92
6 5.923 2,208.9 1.158 5,325 16.80
Trung binh 5.928 2,237.52 1.163 5,369.50 17.06
SD 0.020 18.24 0.0182 79.20 0.28
RSD (%) 0.33 0.82 1.57 1.47 1.63

RSD cula cac thong sé khado sat gom dién tich pic,
thoi gian lwu, hé s6 d6i, s6 dia ly thuyét, d6 phan
gidi déu cd RSD < 2%, chirng td qui trinh cd tinh phu
hgphéthong.

3.3.2.Tinh dachiéu
Tinh d3c hiéu dwoc danh gia bang cach so sanh sac
ky d6 cla: (i) mau trang (placebo niosome), (ii)

mau chudn PGB, (iii) mau th{r niosome chira PGB
va (iv) mauthémchuéan.

K&t qua trong Bang 7 va Hinh 6 cho théy sac ky do
mau trang khéng xuét hién pic tai thoi gian lvu cla
pregabalin. Mau thi cho pic trung khép vé thoi
gian lwuva phd UV véi mau chuan.

Nhu vy, phwong phap cé tinh dac hiéu déi vdi
dinh lwgng niosome chira pregabalin.

Bang 7. K&t qua kiém chirng tinh d3c hiéu clia phuong phép dinh lwong pregabalin bang HPLC-UV

Mau tr (phat) | S (HAU.gidy) A; | SO dialy thuyét (N) | D phan giai (R;)
Chat chuin 5.921 2,257.8 1.151 5,564 17.40
Niosome (N-P) 5.928 476.2 1.062 5,268 17.35
Niosome thém chuan 6.019 2,879.1 1.214 5,313 17.23
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(d)

(c)

D6 hip thu (mAU)

(b)

(a)

w (phut)

Hinh 6. Sac ky d® HPLC-UV kiém chirng tinh ddc hiéu cla phuong phap dinh luvgng pregabalin:
(a) mau trang; (b) chudn PGB ; (c) niosome chita PGB ; (d) niosome chita PGB thém chuan

3.3.3.Khodng tuyéntinhva dwéng chuén

Xay dung dudng chuian dua trén 6 mirc nong do
PGBt 0.2 mg/mL dén 2.0 mg/mL. Mbinéng do6

duoc tiém 3 1an dé 14y gia tri dién tich pic trung
binh. K&t qud duoc trinh bay trong Bang 8 va
Hinh7.

Bang 8. K&t qua danh gia tinh tuyén tinh clia phuong phap dinh lvong pregabalin bang HPLC-UV

N6ng do (mg/ mL) 2.0

1.0 0.5 0.4 0.3 0.2

Dién tich pic ( pAU.giady) 2,225.8

1,073.3

488.5 384.3 298.9 159.8

K&t qua phan tich cho thdy mdi tuwong quan tuyén
tinh rat t6t gitra néng dé PGB va dién tich pic, vdi
R2 = 0.9993. Phuong trinh héi quy cd y nghia
théng ké (p < 0.05) va d6 léch chuan cha dién tich

2,500
2,000

1,500

Dién tich pic

1,000

500 >

0 02 04 06 08

pic dat 0 = 14.71. Trong khoang 0.2 - 2.0 mg/mL,
diéntich picty | tuyén tinh véinéng d6 PGB theo
phuongtrinh:

¥y =1145x - 67.887

y=1145x - 67.887 )
R?=0.9997 -

1 12 14 16 1.8 2

Néng d6 (mg/mL)
Hinh 7. D6 thi biéu dién m6i twong quan tuyén tinh gitra dién tich pic va néng d6 PGB chuan

Két qua phan tich cho thdy méi twong quan tuyén
tinh rat tét gitra ndng d6 PGB va dién tich pic, vai
R?2=0.9993. Phuong trinh hdi quy cd y nghia théng
ké (p < 0.05) va dd léch chuan cua dién tich pic dat
0=14.71. Trong khodng 0.2 - 2.0 mg/mL, dién tich pic
ty 1& tuyén tinh véi ndng d6 PGB theo phuong trinh:

{ = 1145x - 67.887

3.3.4. Gic'i han phat hién va gic’i han dinh Iwo'ng
Gidi han phat hién:
LOD =3.3><§ =0.0424 mg/mL =42.4 ug/mL

Hong Bang International University Journal of Science

Gidi han dinh lugng:
LOQ = 10x0/a = 0.1285 mg/mL = 128.5 pg/mL

3.3.5. D0 chinh xdc

D6 chinh xac dugc xac dinh bang cach phan tich
I3p lai cdc mau niosome chira pregabalin dudi
cung diéu kién thi nghiém. K&t qud trinh bay
trong Bang 9 cho thay RSD < 2.0%. Diéu nay
ching minh phuong phdp c¢é d6 chinh xac cao
theohuwdngdanICH.

ISSN: 2615 - 9686




Tap chi Khoa hoc Triwérng Dai hoc Quéc té Hong Bang - S6 40 - 3/2026: 81-90

Bang 9. K&t qua dd chinh xac d6i vdi san pham niosome prebagalin

STT KL niosome (mg) Dién tich pic (LAU.gidy) Nong dé PGB (mg/mL) | % pregabalin
1 10.0 308.45 0.329 100.7
2 10.1 315.88 0.335 101.6
3 10.0 302.48 0.323 99.1
4 10.0 310.40 0.330 101.2
5 10.1 316.40 0.336 101.8
6 10.0 304.66 0.325 99.6
X 100.66
SD 1.10
RSD (%) 1.09

3.3.6. bé ding

Dung phuong phap thém chuan vao mau thir triede khi xtr ly mau. Nong dd mau chuan thém vao lan luot 13
80%, 100%, 120%. Thyrc hién 9 1an tiém mau trén cac mau da chuan bj (mdi ndng d6 3 mau). Tinh todn % ty
|& phuc hoiva két qua dugctrinh bay trong Bang 10.

Bang 10. K&t qua kiém chirng dé ding d6i vSi prebagalin

Ty lé . KL KL,@ . KL .. | Dién tich pic KL - Ty Iem. Trung binh| RSD
thém vao (%) niosome | chuan | ly thuyét (LAU.gidy) thucté | phuchoi (%) (%)
(mg) (mg) (mg) (mg) (%)
10.1 4 5.30 1,460.9 5.34 100.8
80 10.2 4 5.31 1,467.1 5.36 100.9 100.15 1.19
10 4 5.29 1,427.1 5.22 98.8
10 5 6.28 1,716.6 6.23 99.2
100 10 5 6.28 1,723.8 6.26 99.6 99.17 0.48
10 5 6.28 1,706.6 6.20 98.7
10.1 6 7.29 2,040.5 7.37 101.0
120 10 6 7.28 2,010.5 7.26 99.7 100.23 | 0.67
10 6 7.28 2,014.9 7.28 100.0
Ty 1é phuc hoi trong khoang: 98.7 - 101.0%.
Ty 1& phuc héi trung binh: 99.85%. RSD% = 0.78% < 2%

K&t qua phuc hodi tai ba mirc ndng dd nam trong
gidi han cho phép cho thay phwong phap dat do

dungtheoyéu caucudalCH.

Nhu vay, phuong phap dinh lwgng niosome chira
pregabalin bang HPLC-UV d3 dwoc tham dinh va

chi&rng minh dat yéu cau, ddm bao d6 tin cay khi ap
dungcho danh gia caccéngthirc.

Két qua tham dinh cho thay cd UV-Vis va HPLC-UV

Bang 11. So sanh cac théng s6 tham dinh gitra UV-Vis va HPLC-UV

déu dap irng cac tiéu chi vé tuyén tinh, d6 nhay, do
chinh xacva dé dung duwoctdng hop trong Bang 11.

Chi tiéu tham dinh

Phuwong phap UV-Vis

Phuwong phap HPLC-UV

Phuong trinh héi quy

¥ =0.0389x, R? = 0.9962

¥ =1145x - 67.887, R = 0.9997

Khoang tuyén tinh 1-30 pg/mL 0.2 -2 mg/mL
Gidi han phat hién LOD 2.42 ug/mL 42.4 pg/mL
Gidi han dinh lwvgng LOQ 7.34 pg/mL 128.5 pug/mL

D6 chinh xac

98.0-101.1% (RSD% = 1.41%)

99.1 - 101.8% (RSD% = 1.09%)

b6 dung

98.8 - 101.3% (RSD% = 0.99%)

98.7 - 101.0% (RSD% = 0.78%)

Két qua cho thdy: Phuwong
gi¢i han phat hién va dinh

ISSN: 2615 - 9686

phdp UV-Vis thé hién
lwong thap hon, trong

khi HPLC-UV cho d6 tuyén tinh va do ldp lai vuot
trdi. Nhin chung, UV-Vis phu hop cho kiém nghiém
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nhanh va dinh lwgng don giadn, trong khi HPLC-UV
thich hop cho cac mau phirc tap, doi hdi d6 chinh
xac va do dung cao. Viéc lva chon phuong phap
phu thudéc vao muc tiéu phan tich va yéu cau dac
thu ctiamau.

4. BAN LUAN

So vdi nghién ciru cla Yogita B. Wani (2015),
phuong phap quang phd hap thu UV-Vis s dung
tao phirc mau véi PDAB trong acid cho d6 nhay cao
(LOD = 0.025 pg/mL; LOQ = 0.076 pug/mL) va do
phuc hdi 101.03 + 0.94%, song phuong phap can
mai trwdng acid manh va thudc thir dat tién. Trong
khi d6, Regina Andayani (2021) &ng dung hé
ninhydrin-ascorbic acid trong dém citrate pH 5, cho
LOD 0.35 pg/mL va dé thu héi 99.31%, phu hop
mau ndng d6 thap nhung can thém acid ascorbic
[7, 8]. Phuong phap UV-Vis dya trén phan &rng tao
phirc giita pregabalin va ninhydrin tao san pham
mau xanh tim cé cuc dai hdp thu tai 568 nm. Phan
&ng tdi wu khi cach thay & 90°C trong 5 phut.
Pudng chudntuyéntinh trong khoang 1-30 pg/mL
(R? = 0.9964), d6 phuc hdi 98.82 - 101.28%, LOD =
2.42 pg/mL, LOQ = 7.34 pg/mL, chirng t6 d6 nhay
va dé chinh xc cao. Phuwong phdp c6 wu diém thao
tac don gidn, thdi gian phan tich ngan va khéng st
dung dung mai hitu co mactién, doc hai.

Trong nghién clru cta Gulsim Cicek (2025),
pregabalin dugc dinh lvgng trong vién nén bang
phuong phap HPLC-UV sau khi din xuat héa véi 9-
fluorenylmethyl chloroformate (FMOC) & pH 9, gia
nhiét & 60°C trong 5 phut. Phan tich dugc thyc
hién trén cot C18 vdi pha dong dém phosphate 20
mM-acetonitrile (70:30, v/v), téc dé dong 1.0

mL/phat, phat hién huynh quang tai 260/315 nm.
Phuwong phap cho duwdng chuin tuyén tinh trong
khoang 0.5 - 6.0 pg/mL, v&i LOD = 0.039 pg/mL,
LOQ = 0.117 pg/mL va d6 phuc héi 101.39% [9].
Tuy nhién, viéc sir dung hé dém phosphate gay két
tda mudi va gidm tudi tho cot. Trong nghién clru
nay, quy trinh phan tich dwoc don gian héa bang
cach st dung cot Phenomenex C18 (150 x 4.6 mm,
5 um) va pha ddng acetonitrile-nwdc (5:95, v/v), t6c
do dong 1.0 mL/phut, phat hién & 205 nm. Viéc loai
bé dém phosphate va tdc nhan ion hda gitip duy tri
dd bén cot, han ché tich tu mudi trong hé théng va
tang tinh 6n dinh, kha nang tai lap phuong phap.

5. KET LUAN

Ca hai phwong phap UV-Vis va HPLC-UV déu duoc
xay duwng va thdm dinh thanh cdng theo hudng
dan ICH, ddp (ng cac tiéu chi vé tinh dic hiéu,
tuyén tinh, & nhay, d6 chinh xac va dé dung trong
dinh lwgng pregabalin. Phwong phap UV-Vis cé vu
diém thao tac don gian, phan tich nhanh va do
nhay cao, phu hgp cho sanglocvanghién ctru cong
thire ban dau. Nguoc lai, phwong phap HPLC-UV
cho do chinh xac va dé tin cay cao, dac biét thich
hop cho dinh lvgng pregabalin trong hé niosome
cé nén mau phurc tap. Sw k&t hop hai phwong phép
nay ddp ng muc tiéu xay dwng quy trinh dinh
lwgng don gian, nhanh va chinh xac cho hé dugc
pham nano.

LO1CAMON
Nghién ctru nay duoc Trudng Dai hoc Quéc té
H6ng Bang cap kinh phithuc hién dwdi ma sé dé tai
GVTC18.39.
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Development and validation of UV-Vis and HPLC-UV

assay methods for pregabalinin niosomes

Nguyen Huu Phuc, Nguyen Hue Minh

ABSTRACT

Background: Niosomes containing pregabalin have been developed to enhance drug delivery in the
treatment of neuropathic pain. To ensure product quality, an accurate quantification method suitable for
the complex matrix of niosomal formulations is required. Objective: To develop and validate two analytical
methods for determining pregabalin in niosomes: (1) UV-Vis spectrophotometry and (2) HPLC-UV. Methods:
Method development and validation were performed according to ICH Q2. The UV-Vis method is based on
the pregabalin-ninhydrin reaction (90°C for 5 minutes, detection at 568 nm, linearity 1 - 30 ug/mL). The
HPLC-UV method employed a C18 column with an acetonitrile-water mobile phase (5:95, v/v), detection at
205 nm, and a linearity range of 0.2 - 2.0 mg/mL. Validation parameters included specificity, linearity,
accuracy, and precision. Results: The UV-Vis method exhibited good linearity over the concentration range of
1-30ug/mL (R?=0.9962), with LOD = 2.42 ug/mL and LOQ = 7.34 ug/mL. Recovery ranged from 98.82% to
101.28%, with RSD < 2%. The HPLC-UV method demonstrated excellent linearity in the range of 0.2 - 2.0
mg/mL (R?=0.9993), ), with LOD =42.4 ug/mL and LOQ = 128.5 ug/mL, with recovery values between 98.7%
and 101.0%. Conclusion: Both methods successfully met ICH validation standards. Specifically, the UV-Vis
method is preferred for rapid analysis of low-concentration samples, while HPLC-UV is more appropriate for
the accurate quantification in complex niosome matrices due to its superior specificity.

Keywords: pregabalin, niosome, UV-Vis, HPLC-UV, method validation
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