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Xay dwng va tham dinh quy trinh dinh lwgng
pantoprazol chitra trong vi cau tan tai ruét bang
phwong phap UV-VIS

Nguyén Hué Minh*, Nguyén Thi Mai va Nguyén Hiru Phuc
Trurong Pai hoc Qubc té Hong Bang

TOM TAT
P&t van dé: Pantoprazol thudc nhém thube trc ché bom proton H'/K' - ATPase la gidi phap hiéu
qua dé diéu tri cac bénh ly lién quan dén réi loan suw tiét acid & duong tiéu héa, khéng 6n dinh
trong dichvidaday [1-2]. Nhém nghién ctru dé bao ché dwoc vicau pantoprazol tan trong rudt
[3]. Muc tiéu dé tai: xay dung va thdm dinh quy trinh dinh luong pantoprazol qua 2 méi trirong
pH 1.2 va 6.81a diéu cén thiét dé dinh lrong va thir hoa tan. Péi twong: Céc vi cdu pantoprazol
dwoc bao boc béi alginate va Eudragit L100 dwoc nhém nghién ciru bao ché cé khé ndng
chéng chiju acid va gidi phéng dwoc chéat trong méitrirong dém pH 6.8 [3]. Phurong phép nghién
ctru: xay dung va thdm dinh quy trinh dinh lwong pantoprazol trong vi cdu pantoprazol bdng
phwong phap quang phé tir ngoai khé kién & méi trivong pH 1.2 véi burée séng hép thu cuc dai
la 331 nm va pH 6.8 v&i budc séng hép thu cuc dai la 288 nm. Két qua: Pa xay dung va tham
dinh quy trinh dinh lwong pantoprazol trong vi cau pH 6,8 va méi truong pH 1.2 dat yéu cau

thdm dinh theo mot sé chitiéu ICH 2005.

Ttrkhoéa: vi cau, pantoprazol, UV-Vis, pH 1,2, pH 6,8

1.DAT VAN BE

Pantoprazol thuéc nhém thuéc e ché bom
proton H 'IK" - ATPase la giai phap hiéu qua
dé diéu tri cac bénh ly lién quan dén r0| loan
sy tiét acid & dwdng tiéu hda, khdong dn dinh
trong dich vidaday nén nhédm nghién ctru da
bao ché dwoc vi cdu microsphere tan trong
rudt chira pantoprazol [3]. Muc tiéu dé tai:
xay dwng va tham dinh quy trinh dinh lvgng
pantoprazol trong vi cau & moitrwongpH 1.2
va pH 6.8. Bang phwong phap do UV |a can
thiétaé dap ng tiéu chuan kiém nghiém cho
san pham pantoprazol chra trong vi cau vé
tieuchuandinh lwongvadé hoatan.

2. POl TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1.Déitu’qngvévatli‘éu nghiénciru
Nguyén liéu: Cac vi cau pantoprazol dwgc
bao boc bé&i alginate va Eudragit L100 dwoc
nhom nghién cru bao ché c6 kha nang
chéng chiu acid va gidi phong duwoc chét
trong méitrwdng démpH®6.8[1].
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pantoprazol sesquihydrat (Mac-Chem
Product - USP41), KH,PO, (Viét Nam),
NaOH (Viét Nam ), HCI (Trung Québc),
Methanol (Trung Quéc). Tat ca dat tiéu
chuén phantich.

Trang thiét bi: Bép cach thiy (Memmert -
Drc), bé siéu am (Sonorex RK 510H - Bire),
Can ky thuat (Sartorius Te 412 - Bwrc), can
phén tich (Sartorius CPA 2245 - Buc), may
do pH (Seven Excellence AG8603 - Thuy
S§), May do quang phd UV-Vis (Shimadzu
UV-1800 - Nhat Ban), May khudy dia
(HeidolphRZR 2051 -Duc).

2.2. Phwong phap nghién ciru

2.2.1. Xay dwng va tham dinh quy trinh dinh
Iwong pantoprazol chira trong vi cau va
dich thtr hoa tan trong méi trwwong &’pH 6,8
2.2.1.1. Xay dwng quy trinh dinh lwong

Khao sat buéc séng hap thu cwc dai trong
méitrwong pH 6.8 véicdcdo 1 cm.

Xay dwng quy trinh dinh lwong bang phwong
phapdoUV-Vis.
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Chuén bimau:

Dungdich dém phosphat pH 6.8: hbatan 6.8
g KH,PO, va 0.9 g NaOH trong 1000 mL
nwéc cat, diéu chinh pH 6.8 + 0.05 bang HCI
2NhoacNaOH2N.

Dung dich chuan gbc: Can chinh xac khoang
40 mg pantoprazol chuan cho vao binh dinh
mec 100 mL. Thém 10 mL dung dich NaOH
0,1 N, hoa tan hoan toan. Thém dung dich
dém phosphat pH 6,8 dén vach, lac déu, thu
dwoc dung dich chudn géc co6 nong d6
khoang 400 pg/mL, tir dung dich chuan gbc
pha 6 dung dich chudn c6 néng dd 1an lvot 1a
4 ug/mL, 8 yg/mL, 16 pg/mL, 24 yg/mL, 32
pg/mL, 40 ug/mLtrongdémpHG6.8.

M&u th®&: Nghién min vi cdu chwa
pantoprazol va can chinh xac khoang 100
mg bét (twong dwong khodng 2.4 mg
pantoprazol) cho vao binh dinh mc 50 mL,
thém 5 mL NaOH 0.1 N, siéu am 45 phut, dé
ngudi, sau d6 thém vira du thé tich 50 mL
bang dém pH 6.8, l&c déu, loc qua gidy loc
milipore 0,45 ym. Hutchinh xac 5 mLdich loc
cho vao binh dinh mtc 10 mL va bd sung thé
tich dén vach bang dém pH 6.8. Po do hap
thu & buwdcsdng 288 nm.

Ma&u gia duoc: thay lwgng vi cau pantoprazol
bang chinh xac khoang 100 mg cac ta dwgc
twong rng ty I€ (khdng chira pantoprazol).
Phan tram ham lwgng pantoprazol trong vi
cau microphere dwgctinh theo congthirc:

Ar

0 -
X (%) axmgx 1000

x Dy x50 x 100

Trong do:

A.:Do6 hapthu dung dich mauthw

a: Hesogocphuo’ngtrlnhduo’ngtuyentlnh
D,:Bé phalodng dungdich mauth

50: Thé tichmoitreonghoatan (mL)

m_: Khoilwong canthweté (mg)

2.2.1.2. Thdmdinh quy trinh dinh lrong
Theo hwéng dan cua ICH Q2R1 (2005), bao
gbm khao sat tinh twong thich hé théng, tinh
dac hiéu, tinh tuyén tinh, d6 chinh xac, dé
dung[4].

Tinh twong thich hé théng: Tiénhanh do 6 1an
mau chuan cé néng dd 24 pug/mL. Ghi nhan
gia tri d6 hép thu mau do. Gia tri RSD (%)
hamlwong 6landolap laikhéng qua 2.0%.
Tinh dac hiéu: Quét phd UV xacdinh A mAu

ISSN: 2615 - 9686

placebo, mau chuén, m4u thtr. Ghi nhan phé
UV clGa mau th&r co A, twong tw A,,, mau
chuén; méau placebo khéng cé do hép thu tai
A, 40.

Tinh tuyén tinh: Pha lodng dung dich chuan
gbc bang dém phosphat pH 6.8 thanh cac
dung dich co nong dé 4-40 pg/mL xay dwng
phwong trinh hoi quy gitbanong do vado hap
thu, xac dinh hé sé twong quan R*=0.995.

Do chinh xéc: Do d6 hap thu ctia 6 mau tho
c6 nong dd khoang 24 pg/mL nhw mé ta, ghi
nhan kétqua. GiatriRSD (%) ciahamlwgng
6 mauthlrkhdng qua 2.0%.

Do dung: Thém vao mau thlr mdt lwong chét
chuén c6 ham lvong bang 80%, 100% va
120% ham lwong pantoprazol c6 trong mau
ther. M&i mau thwe hién 3 1an, xac dinh ham
lwong bang phwong phap du kién va tinh ty
I& phuc hdi. Phwong phap dat dé dung khi ty
|& phuc héi nam trong khoang 98-102% va
RSD<2.0%.

2.2.2. Xay dwng va tham dinh quy trinh
dinh Iwong pantoprazol trong vi cau &
méitrwongacidpH 1.2

Dung dich chuan gbc: Can chinh xac khoang
20 mg pantoprazol chuan cho vao binh dinh
muc 100 mL. Thém 10 mL dung dich NaOH
0.1 N, hoa tan hoan toan. Thém dung dich
dém HCIl pH 1.2 dén vach, lac déu thu dwoc
dung dich chuén gbc c6 ndng dd khodng 200
ug/mL. Tir dung dich chuan gbéc pha 6 dung
dich chuan c6 ndng do lan lwot 1a 2 ug/mL, 4
Mg/mL, 6 pg/mL, 8 pg/mL, 10 pg/mL, 12
pg/mLtrongdémpH1.2.

Mau chudn néng d6 8 ug/mL pha trong dém
HCI pH 1.2. Tién hanh do lién tiép 6 1An mau
chudn néng d 8 ug/mL. Tinh gia tri RSD (%)
clacacthéngsdxacdinhtinhtwongthich hé
thong. Tinh tuyén tinh thuc hién véinong do
chudn2-12 Mg/mL, xay dwng phucyng trinh
héi quy va hé sb twong quan R Dd dung
duwocxacdinh bangtyle phuc hoicla cacgia
tri tim théy V@i gia tri thwe thém vao mau thi
voity 18 80%, 100% va 120%. Ty & phuc hdi
nam trong khoang 98-102%. Tinh d&c hiéu:
Quétphd UV xacdinh A, mau placebo, mau
chuén, mau thr hoa tan, ghi nhan két qua,
yéu cau: Phwong phap dat tinh dac hiéu khi
phd UV ciiamauthircé A, twongtw A mau
chudn; m4u placebo khéng cé do hap thu tai
A...,d6.D6 chinh xac do dd hap thu clia 6 mau
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thtr d6 hoa tan sau 2 gi®’, ghi nhan két qua.
Tinh RSD (%) cuahamlwong 6 mau thir, yéu
cau:RSD (%) <2.0%.

3.KETQUA

3.1. Tham dinh quy trinh dinh lwong

pantoprazol chiratrongvicau &pH6,8

e Tinh twong thich hé théng duwoc trinh
bay trong Bang 1: RSD (%) = 0.85%.
Nhw vay, quy trinh dat tinh twong thich
héthéng.

e Tinh dac hiéu dwgc trinh bay trong Hinh
1: phd UV clia mau thr tlr ché phdm co
dinhhapthutaibuwdcsong 288 nmtwong
tw mau chuan, dd hap thu ciia mau gia
duoc khong dang ké. Quy trinh dat tinh
dachiéu:

e Tinh tuyén tinh: két qué xay dwng dwdng tinh
tuyén tinh pantoprazol trong vi cau & pH 6.8
dwoctrinh bay trong Bang 2 va Hinh 2.

4282

Bang 1. Két qua tinh twong thich hé théng

Lan do Do hép thu

mau A

1 0.7718

2 0.7623

3 0.7607

4 0.7692

5 0.7547

6 0.7689

Trung binh 0.7646

SD 0.00648

RSD 0.85%

4282

4000+ 4,000+

4262

4000

PN

Wavelength nm.|  Abs. Description Ho.

Wavelength nm.

Abs. Description

288,80 l No,| Y |Waveleng1hnm.| Abs. | Description |
20120

24360

0634
2671
0,307

0624 !
0,309 2

28340
24340

3000 3000 aook

2000F 20001 2000F

1000+ 1,000 1000

0,387 I | I
200,00 250,00 300,00 350,00
nm.

0,000

00001

2387 1 1 1
200,00 250,00 200,00 380,00
nm.

2387 ! I L
200,00 250,00 300,00 350,00
nm.

400,00 400,00

Hinh 1. Phd UV lan lwvot ctia mau thir, mau chuén va mau gia duwoc & pH 6.8
Bang 2. S6 liéu tinh tuyén tinh cGa quy trinh hdi quy dinh lwong pantoprazol trong vi cdu & pH 6.8
4 8 16 24 32 40
0.1257 0.2552 0.5064 0.7603 0.9992 1,256.7

Nong do (ug/mL)
Do hap thu
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12 y =0.0314x + 0.0037
R2 =0.9999

0.9
2
o

€06
Q-
o

0.3

0

Nhan xét: st dung trac nghiém F dé kiém tra
tinh twong thich ctia phwong trinh héi quy va
trdc nghiém t dé kiém tra y nghia ciia hé sé b1.
Két qua: phwong trinh § = 0.0314x + 0.0037 14

10 15

20 25

Nong do (ppm)
Hinh 2. D6 thj biéu di&n twong quan ndng dé pantoprazol va d6 hap thu trong pH 6.8

Bang 3. Két qua d6 chinh xac

35 40

twong thich, hé sé b, c6 y nghia (p > 0.05), hé
sb6 b, khéng céy nghia (p <0.05).
¢ Do chinh xac dwoc trinh bay trong Bang 3

Mau thr | D6 hap thu | Nong dd (ppm) | % ham lwong pantoprazol | Két qua (n = 6)
1 0.7353 23.42 2.34
2 0.7189 22.89 2.28
3 0.7356 23.43 2.34 TB = 2.32
4 0.7282 23.19 2.31 RSD =1.07
5 0.7348 23.40 2.34
6 0.7323 23.32 2.32

Nhan xét: RSD (%) cla phan tram ham lwong
pantoprazol < 2.0%. Do dé, quy trinh dinh

e D6 dung duwoc trinh bay trong Bang 4

lwgng pantoprazol trong ché phdm bang
phwong phap UV dat dé chinh xac.

Bang 4. Két qua dé dang

Mau Mdrc ham Lwong thém vao | Lwong tim thay | Ty lé phuc hoi B
lwong (mg) (mg) (%) (%)
1 80% 16.2 15.9 98.14
2 80% 16.3 16.1 98.77 98.76
3 80% 16.2 16.1 99.38
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Mau Mdrc ham Lwong thém vao | Lwong tim thady | Ty Ié phuc hoi B
lwong (mg) (mg) (%) (%)
4 100% 20.2 20.5 101.49
5 100% 204 20 98.04 99.84
6 100% 201 20.3 100
7 120% 24.2 24.5 101.24
8 120% 24.2 23.9 98.76 99.45
9 120% 24.4 24 98.36
Nhan xét: Ty |& hdi phuc pantoprazol chudn  4-40 ug/mL.

nam trong khodng 98-102%. Do dd, quy trinh
dinh lwong pantoprazol bang phwong phap

UV & pH 6.8 datdd dung.

Vay quy trinh dinh lwong pantoprazol trong vi
cau bang phwong phap do UV & pH 6.8 dat cac
yéu cu veé tinh twong thich hé théng, tinh dac
hiéu, do chinh xac, dd dung nam trong khoang

4

3.2. Tham dinh quy trinh dinh lwong vi cau
microsphere chira pantoprazol & pH 1,2

e Tinh dac hiéu dwgc trinh bay trong hinh 3:

40001

3000

1,000

0,000

0,387

200,00

e Tinh tuyén tinh: két qua xay dwng dwong
tinh tuyén tinh pantoprazol trong vi cau &

2000

4,202

PV | Wavelength nm.
1 331,00
2780
3 26280

Abs.
0,108
0397
0070

Description

0,000

0,387

L 1 !
250,00 300,00 350,00 400,01
nm.

4,000

3,000

2000

1,000

No. | PV | Wavelength nm.
1 33120
20820
253,00

Abs.
0,113
0,397
0,069

Description

200,00

260,00 300,00 350,00
nm

400,00

4262

Phd UV ctia mau tht, mau chuén trong moi
trwdng pH 1.2 ¢6 dinh hap thu tai budc séng
331 nm, d6 hap thu ctia mau gia dwoc khéng
dang ké. Quy trinh dat tinh dac hiéu:

4000+

| No.l PNV |W|velengmnm.l Abs,

Description

3,000

2,000F

1,000

0,000

20,387

1
200,00 250,00

1
300,00
nm.

!
350,00 400,00

Hinh 3. Phd UV 1an lwot ctia mau thir, mau chuén va placebo trong pH 1.2.

Hinh4.

pH 1.2 dwogc trinh bay trong Bang 5 va

Bang 5. S6 liéu tinh tuyén tinh ctia quy trinh hdi quy dinh lwong pantoprazol trong vi cau & pH 1.2

Nong d6 (ug/mL)

2

4 6

8

10

12

Db hap thu 0.0591

0.1147 0.1692

0.2267

0.2878

0.3435
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0.4 5 = 0,0283x + 0,0007

03 R2 = 0,9998
é .
~<§ 0.2
Q-
R 0.1

0
0 2 4 6 8
Néng d6 (ppm)

10 12

Hinh 4. D6 thj biéu di&n twong quan ndng dé pantoprazol va d6 hap thu trong pH 1.2.

Nhan xét: St dung trdc nghiém F dé kiém tra
tinhtwong thlch cua phucyng trinh hoi quy va
trac nghlem t dé kiém tray nghla cta hé sb
b1. Két qua dat: phwong trinh §y = 0.0283x +

0.0003 latwongthich, hésbdb,coynghia(p>
0.05), hé s b,khdng coynghla(p<0 05).

¢ Do chinh xac dwoc trinh bay trong Bang 6

Bang 6. K&t qua dd chinh xac trong quy trinh dinh lwgng pantoprazol & pH 1.2

: hLong par
Thaalj D6 hip thu | Néng dé (ppm) A’p';:fo"pgr;:('flh Két qua (n = 6)
1 0.1081 9.59 234
2 0.1072 9.47 228
3 0.1059 9.26 234 TB = 9.41%
4 0.1067 9.38 231 RSD = 1.80%
5 0.1049 9.18 234
6 0.1086 9.60 232

Nhan xét: RSD (%) ctia phan trdm phong thich
pantoprazol < 2,0%. Do d6, quy trinh dinh
lwgng pantoprazol dich thir hoa tan mai tredng

acid bang phwong phap UV dat dé chinh xac.

¢ Do dung dugc trinh bay trong Bang 7

Bang 7. Két qua do dung trong quy trinh dinh lwgng pantoprazol & pH 1.2

Mau Mdrc ham Lwong thém vao | Lwong tim thdy | Ty lé phuc hoi B
lwong (mg) (mg) (%) (%)

1 80% 15.9 16.2 101.89

2 80% 15.9 16.1 101.26 100.63
3 80% 16.1 15.9 98.76

4 100% 20.4 20.5 100.49

5 100% 20.4 20.2 99.02 99.01
6 100% 20.3 19.8 97.54

7 120% 24 1 24.3 100.83

8 120% 23.8 23.6 99.16 99.72
9 120% 24.3 24 .1 99.18

Nhan xét: Ty I& héi phuc pantoprazol chuén
nam trong khoang 98-102%. Do d6, quy
trinh dinh lwong pantoprazol & pH 1,2 bang
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phwongphap UV datdé dung.
Vay quy trinh dinh lwong pantoprazol trong
vi cau bang phwong phap do UV & pH 1.2
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dat cac yéu cau vé tinh twong thich hé
th‘éng, tinh dac hiéu, dé chinh xac, dé dung
namtrongkhoang2-12 ug/mL.

4. KETLUAN

Nghién cru xay dwng va thdm dinh duoc
quy trinh dinh lwgng pantoprazol chwra
trong vi cau bang phwong phap do quang
phd tlr ngoai kha kién bang cach pha mau
v@idung dich NaOH 0.1N, dém HCI pH 1.2
hodc dém phosphat pH 6.8. Dbi Vi tham
dinh quy trinh & pH 6.8 c6 tinh twong thich
hé théng RSD = 0.85% < 2%, phwong trinh
héi quy § = 0.0314x twong thich va cé sy

twong quan tuyén tinh trong khoang néng
do khao sat 4-40 ug/ml, d6 dung voi ty I1é
phuc h6i 98-102%. Ngoaira, thdm dinh quy
trinh & pH 1,2 cho phwong trinh héi quy § =
0.0283x twong thich va twong quan tuyén
tinh trong khoang néng d6 2-12 pg/mL, cac
gia tri khao sat vé tinh dac hiéu, do chinh
xac dat gia tri yéu cau. Két qua tham dinh
dinh lwong pantoprazol trong vi cau & méi
trwong pH 1.2 va 6.8 dwoc dung lam tiéu
chuan co sé& dé dinh lwong va xac dinh do
hoa tan cla céng thirc bao ché vi cau chira
pantoprazoltantrongruét.
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Development and validation method for the
quantification of microsphere containing
pantoprazole by ultraviolet-visible spectroscopy

Nguyen Hue Minh, Nguyen Thi Mai
and Nguyen Huu Phuc

ABSTRACT

Background: Pantoprazole, the group of proton pump inhibitors H'/K* ATPase, is effective
in the disorder of acid secretion in the gastrointestinal tract [1 - 2]. The pantoprazole
microspheresformulaisprepared, stable inanacid medium, and dissolvable atpH 6.8[3].
Research objectives: To design and validate the process of quantifying pantoprazole at
pH 1.2 and 6.8 is essential for quantification and dissolution testing. Research subject:
Pantoprazole microspheres were coated by alginate-Eudragit L100 to resist acids and
release drugs in a buffered environment of pH 6.8 [3]. Research method: To validate the
quantitative process of pantoprazole in microspheres by ultraviolet-visible spectroscopy
atpH 1.2 with a maximum absorption wavelength of 331 nm and pH 6.8 with a maximum
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absorption wavelength of 288 nm. Result: The study has validated the quantification
processofpantoprazolinmicrosphereswithpH6.8andpH 1,2accordingtoICH 2005.

Keywords: microspheres, pantoprazole, UV-Vis, pH 1,2, pH 6,8
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