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I€ tran dich khdp giam (5,6%) so vdi ban dau
(32,2%).

Mirc d6 dau va chiic nang van dong khdp goi
dugc cai thién: diém VAS trung binh giam tur
6,72 + 1,50 (T0) xudng 2,63 + 1,15 (T3) va 1,53
+ 1,30 diém (T6), p < 0,05. Diém WOMAC dau,
WOMAC ciing khép, WOMAC van dong va
WOMAC chung déu cd su cai thién, diém
WOMAC chung giam tu 37,20 + 7,68 xulng
20,57 + 5,71 (T3) va 13,03 + 5,52 (T6). Su khac
biét c6 y nghia thong ké véi p < 0,05.
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THAM PINH PHUONG PHAP PINH LUONG ROTUNDIN SULFAT TRONG
THUOC TIEM ROTUNDIN SULFAT BANG SAC KY LONG HIEU NANG CAO

TOM TAT

Muc tiéu: Tham dinh phudng phdp dinh Iugng
rotundln sulfat trong thudc tiém rotundin sulfat bang
sc ky 16ng hiéu ndng cao (HPLC) nhdm gdp phén tiéu
chuén héa chat lugng san pham. Phucong phap: Tién
hanh dinh lugng Rotundin sulfat béng phuang phap
HPLC véi cot sac ky C18 (4,6 x 150 mm, 5um), toc do
dong 1,0 mL/phut detector PDA ta| budc soéng
281nm, the tich t|em mau: 15pL, dung moi pha dong
gom aceton|tr|I va nudc (70:30). Két qua: Phuong
phap dam bao tinh thich hgp, tinh ddc hiéu, khoang
tuyén tinh, do Iap lai, d6 dung va gidi han phat hién
theo qui dlnh clia ICH. K&t luan: Perdng phap dinh
lwgng dam bao cc yéu cau va cd thé st dung dé dinh
lurgng rotundin sulfat trong thudc tiém rotundin sulfat.

Tur khoa: Rotundin sulfat, thudc tiém, ICH.

SUMMARY
VALIDATION QUALITY METHOD FOR
ROTUNDINE SULFATE IN ROTUNDINE
SULFATE INJECTION BY HIGH
PERFOMANCE LIQUID CHROMATOGRAPHY
Objective: To validate the assay method for the
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Nguyén Vin Bach?, Nguyén Viin Minh?
quantification of rotundine sulfate in rotundine sulfate
injection by high performance liquid chromatography
(HPLC) in order to contribute to standardization of
product quality. Methods: Quantification of Rotundine
sulfate was carried out by HPLC method with
chromatographic column C18 (4.6x150 mm, 5 um),
flow rate 1.0 mL/min, PDA detector at 281 nm, sample
injection volum: 15puL, mobile phase solvent:
acetonitrile: water (70:30). Results: The method
ensured suitability, specificity, linearity, repeatability,
precision, and limits of detection as specified by ICH.
Conclusion: The quantitative method responded the
requirements and can be used to quantify rotundine
sulfate in injection.
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I. DAT VAN PE

Rotundin sulfat (RS) la mét mudi alcaloid,
hoat chat chinh cla cd binh v6i, cd tac dung an
than gdy ngl chdng co giat, loai nguyén liéu cé
san & Viét Nam [1]. Hién nay c6 nhiéu dang ché
phdm chifa RS san xuét tai Viét Nam, déc biét
dang thubc tiém thudng khéng 6n dinh va bi
giam ham lugng hoat chat nhanh trong thdi gian
bao quan. Nguyén nhan do RS la mot chat de bi
oxy hda dac biét la khi pha thanh dung dich béi
cac yéu td nhu oxy, anh sang, nhiét do... cé anh
hudng dén t6c do oxy hoa phan huy thudc [2].
Hién nay, cd mot sO tac gid nudc ngoai da
nghién cfu vé phuang phap dinh lugng Rotundin
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trong thudc tiém RS bang phuong phap HPLC
[3], [4]. Vi vay, nghién citu nay dugdc thuc hién
nhdm gdp phan cung cap cac dit liéu vé phuang
phap dinh lugng RS trong thudc tiém RS va ap
dung dé€ danh gid chét lugng mét s& ché pham
dang luu hanh.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Nguyén vat liéu

*Nguyén vat liéu

- Rotundin sulfat chudn: Pat chudn phong thi
nghiém.

- Methanol, Acetonitril,
chuén P.A (Merck D).

2.2. Thiét bi nghién ciru

- May sic ky l6ng hiéu nang cao (HPLC):
Water 2695, Detector 2998 PDA, c6t SunFireTM
(4,6mm x 25 cm; 5um) (My).

- Can phan tich Mettler toledo cé do chinh xac
0,1mg (Thuy SY).

- Mang loc nilon Sartorius Minisart kich thudc
mang 0,45pm (Buc).

- Hé thGng pheu thuy tinh Sartotius (PUrc).

- Cac dung cu khac dat tiéu chuin phan tich.

2.3. Phudng phap nghién ciru

*Xur' ly mau

- Dung dich chuén: Can chinh xac 0,030g RS
chudn cho vao binh dinh mdc 100mL, thém
MeOH dén dinh murc, lac déu. Pha lodng 10,0 mL
dung dich thu dugdc thanh 100,0 ml bdng MeOH
dugc dung dich cé néng d6 30 pg/ml

nudc cat: bat tiéu

- Dung dich thir: Hat chinh xac 1,0mL ché

pham (tuong duang vdi 0,03g RS) vao binh dinh
mudc 100,0 mL, thém MeOH dén dinh mic, l&c
déu va loc. Pha lodng 10,0 mL dung dich thu
dugc thanh 100,0 ml badng MeOH.

* Piéu kién sac ky

- Cot C18 (250mm x 4,6 mm) dugc nhdi pha
tinh (5um).

- T6c do dong: 1,0 mL/phtjt

- Dertector PDA ta| budc séng 281nm.

- Thé tich tiém mau: 15pL

- Dung méi pha dong: Acetonitril :
(70:30)

*Tham dinh perdng phap theo huéng
dan cuia ICH danh gia cac tiéu chi sau:

- Tinh tuang thich hé thong

Tién hanh tiém 06 [an mau chudn cé ndng dd
khoang 30 pg/mL vao hé théng HPLC, ti€n hanh
sdc ky theo diéu kién da chon. Ghi lai két qua:
thai gian luu, dién tich pic, hé s6 bat doi, so dia
ly thuyét va tinh toan gia tri RSD (%).

- Tinh chon loc — dac hiéu:

Tién hanh sdc ky theo diéu kién d3 xac dinh:

nudc
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mau chudn ¢ néng dd 30 pg/mL, mau thr va
mau trang (khong chira dugc chat). Ghi lai cac
sac ky do va dap u‘ng pic tai cac vi tri tugng (ng
V@i thai gian luu cta hoat chat.

_Yéu cau: pic ciia RS trong sac ky do (SKD)
mau chuan phai can ddi, sic nét, trong SKb mau
th(r phai dam bao du’dc nhan dién ro rang, tach
hoan toan khdi cac pic tap, dong thdi khdng xuat
hién trong SKD mau trang

- Pudng chuén va khoang tuyén tinh:

Tién hanh sdc ky ddy chudn cé ndng dd ndm
trong khoang 15,0 — 60,0 ug/mL theo diéu kién
da xay dung, ghi lai dap (ng pic cua RS tai cac
nong dé tudng Ung, xay dung phuang trinh hoi
quy thé hién su tuong quan gitra dién tich pic va
nong do cla RS, xac dinh hé so tuong quan R2.

- Gigi han phat hién (LOD), Gidi han dinh
lugng (LOQ):

Tién hanh sac ky 03 lan mau tréng. Ghi lai do
nhiéu dudng nén tai thdi gian luu tuong ng Véi
thdi gian luu cua RS.

Gia tri LOD, LOQ dudc xac dinh theo cong
thic: LOD = k.SD/d

Trong dé: SD 1a do 1éch chudn cla dap Ung
clia mau trang, d la dd d6c dutng hodi quy tuyén
tinh; k=3,3 cho LOD; k=10 cho LOQ.

3,3x SD lox SD

LOD="5— LOQ=

- DO 13p lai: DO lap lai cta phuong phap dudc
xac dinh bang cach tién hanh 06 thi nghiém
riéng biét dé& dinh Iu’dng moét mau thir 30,0

Hg/mL. Chay séc ky va ghi lai séc ky d6 cua 06
mau thr. Tinh gid tri RSD (%) cla dién tich pic
va thdi gian luu.

- Bo dung: B6 dung cla phuong phap dugc
thuc hién thao phuong phap thém chuén: Pha
mau chudn: Can chinh xac 0,050g Rotundin
chudn cho vao binh dinh mdc 50,0 mL, thém
MeOH dén dinh murc, ldc déu, thu derc dung
dich RS c6 néng d6 1000 pg/mL).

Ill. KET QUA NGHIEN CU’'U VA BAN LUAN

3.1. Két qua danh gai tinh tuong thich
hé théng. D& dénh gié tinh tudng thich hé
thdng sac ky, tién hanh tiém 06 [an mau chuén
cé néng do khoang 30,06 pg/mL vao hé thGng
HPLC, sdc ky vdi diéu kién da chon, két qua
dugc trinh bay & bang 1 va hinh 1.

Bang 1. Két qua tinh tuong thich hé thong

Thoi S, HésO | SO dia

STT (gian luu ( A'ch) bat doi ly
tr (phat) | HAY- xirng | thuyét
1 5,599 316242 1,20 12797
2 5,606 314301 1,19 12998
3 5,612 315374 1,20 12854
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4 5,615 | 315899 1,20 12893
5 5,618 | 315285 1,20 12828
6 5,620 | 316484 1,21 12739
X 5,610 |315597,5 1,20 |12851,5
sD |0,0079 | 790,02 | 0,0063 | 88,74
RSD
(%) 0,14 0,25 0,53 0,69
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Hinh 1. S3c ky d cua méu chuén Rotundin sulfat

TU két qua bang 1 va hinh 1 cho thay: Thdi
gian Iuu cla RS 1& 5,61+0,0079 (RSD=0,14%).
Dién tich pic cia RS tai nong d6 khao sat la
315597,5+790,02 (RSD=0,25%). Hé s6 bat doi
cta pic RS 1a 1,20+0,0063 (RSD=0,53%). S& dia
ly thuyét cia pic RS la 12851,50+88,73
(RSD=0,69%). Nhu vdy, do léch chudn tudng
doi (RSD) vé thdgi gian luu, dién tich pic, hé s6
bat dbi (As < 2), sO dia ly thuyét cia RS déu dat
yéu cau (RSD<2%), diéu nay khdng dinh cac
diéu kién sdc ky da Iua chon va hé théng HPLC
sir dung phu hdp va dam bao 8n dinh cho dinh
lugng RS.

3.2. Két qua danh gia dd dac hiéu. D&
danh gia dé ddc hiéu, ti€n hanh sac ky kién tlep
mau chudn, mau thtr va mau trdng trong cling
diéu kién sac ky da lua chon. Ké&t qua dugc trinh
bay & hinh 2.

A

Hinh 2. Két qua sdc ky do méu tréng (A), méu
chuén (B) va méu thu (C) khi khdo sat dé dgc hiéu

TU két qua hinh 2 cho thay: Tai vi tri xudt
hién dap (ng pic cia RS trén sic ky d6 mau
chuén, xudt hién pic tuong Ung trén sic ky do
mau th(r va dong thai khong xudt hién p|c tucng
u’ng trén mau trang. Pic cia RS trén mau thu la
can d6i, sac nét, tach hoan toan khoi pic tap. Do

dd, phuong phap va diéu kién sdc ky da lua
chon dam bao db chon loc va tinh dac hiéu khi
phan tich RS.

3.3. Két qua khao sat do tuyén tinh va
xay dung dudng chudn. Tién hanh sic ky day
chudn RS cé khodng nbng dd tur 15,0-60,0
hg/mL theo diéu kién da lua chon. Két qua dién
tich pic va ndng dd cia dung dich chudn RS
dugc trinh bay trong bang 2 va hinh 3.

Bang 2. Dién tich pic va nong dé cua dung
dich chudn Rotundin sulfat

Nong do Thoi gia,m luu Spic
(ng/mL) (phat) (pAU.s)
15,03 5,623 159742
20,04 5,626 221411,33
30,06 5,618 315889,33
40,08 5,619 415911
50,10 5,625 519532,67
60,12 5,637 608561,67
Pudng chuan: y=9946,5x+16994; R2=0,9992
T00000
= 600000 v = 9946 5x + 16994 _.
?ﬂ 500000 RE= 09992 > -
f-&w 1000 A
'_:_ 300000 e
; 0000 . T
& 100000
. 0 10 20 30 40 50 60 70
Nong do (ng/mL)

Hinh 3. Buong chudn thé hién méi tuong quan
tuyén tinh gida dién tich pic va néng do
Rotundin sulfat

T két qua bang 2 va hinh 3 cho thay: Trong
khoang nong do khao sat cé mdéi tuong quan
tuyén tinh gitta dién tich pic va nong do RS.
Pudng tuong quan thu dudc 1a dudng thadng cd
hé s6 R? la 0,9992 (R?>0,99). Do d6, cd thé st
dung phugng phap HPLC d€ dinh lugng RS trong
cac mau phan tich.

3.4. Két qua danh gia do lap lai. bo 1ap lai
cla phuong phap dugc xac dinh bang cach ti€n
hanh sac ky theo diéu kién da Iua chon 06 thi
nghiém riéng biét d€ dinh Iugng mét mau thir
30,0 pg/mL. Nong d6 RS trong cac mau dudc
tinh todn dua vao dudng chuan. Két qua dugc
trinh bay trong bang 3.

Bang 3. Két qua danh gia doé lap lai

STT Thdi gian Spic Nong do
lvu (phat) | (pAU.s) | (pg/mlL)
1 5,422 320573 30,38
2 5,446 321964 30,52
3 5,421 320103 30,33
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4 5,426 320708 30,39

5 5421 320208 30,35

6 5,382 320685 30,39
X+5D 54197+ 320707 30,39+

0,0021 +665,18 0,06

RSD(%) 0,38 0,21 0,22

TU két qua bang 3 cho thdy: Pd léch chudn
tugng déi RSD khao st thap (RSD=0,22%). Nhur
vay, phuang phap phan tich cé do chinh xac cao,

Bang 4. Két qua khao sat do ding

dam bao yéu cau (RSD<2%) dé dinh lugng RS
trong mau phan tich.

3.5. Két qua danh gia do dung. Tién hanh
sdc ky theo chuang trinh da lua chon thu dugc
két qua nhu bang 4. Dua vao ham lugng RS da
biét ctia dung dich chuén va dung dich thir thinh
dugdc lugng RS chudn tim thdy trong mau tho
thém chuén.

Lugng chuan Spiccua Spic cCia mau _ Nongdo D6 thu hbi

STT thém vao mau thir | thor + chuan mau thir + chuan " (%)
(mg) (pAU.s) (PAU.s) (pg/mL)

12,3 169341 287208 27,00 99,31

1 12,3 170780 287306 27,01 98,18

12,3 169616 285587 26,84 97,71

15,1 169876 314311 29,75 97,36

2 15,1 169639 314304 29,75 97,51

15,1 169343 315390 29,86 98,44

18,2 170393 345885 32,95 98,58

3 18,2 169785 346845 33,045 99,46

18,2 170393 346952 33,056 99,18

K&t qua: X=98,41%; RSD (%) = 0,76%

TU két qua bang 4 ta thdy: Lugng chat chudn thu héi lai dugc nam trong khoang cho phép (97-
103%); RSD=0,803% (RSD < 2%) ching té phuang phap st dung cé d6é ding cao.

3.6. Két qua xac dinh gidi han phat hién
(LOD) va gidi han dinh lurgng (LOQ). D€ xac
dinh gigi han phat hién va gigi han dinh lugng,
ti€n hanh tiém séc ky 03 1an mau trang, ghi lai
d6 nhieu dudng nén tai thdi gian luu tugng Ung
vdi thdi gian luu cta RS, thé hién & bang 5.

Bang 5. Két qua khao sat LOD, LOQ
PO nhiéu dudng nén tai thai gian

Mau Ivu ciia RS
1 11314
2 11439
3 11510
X 11421
SD 99,23

T s6 liéu bang 5, nhan thay: Ap dung cong
thirc tinh két qua cho gidi han phat hién (LOD)
va gigi han dinh lugng (LOQ) cua RS lan lugt la
0,03ug/mL va 0,09ug/mL.

Nhu vay, phuong phap dinh lugng Rotundin
sulfat da dugc thdm dinh day du theo hudng
dan cla ICH vdi cac chi tiéu: Tinh tudng thich
cla hé thong, do dac hiéu chon loc, khoang
nong do tuyén tinh, gidi han phat hién, gigi han
dinh lugng dugi, d6 ding va do6 chinh xac.
Phuong phap dinh lugng c6 khoang nong do
tuyén tinh trong khoang 15,0-60,0 pg/mL, dam
bao phan tich dugc cac mau véi cac nong do
chat phan tich khac nhau.
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IV. KET LUAN

- D3 lua chon diéu kién dinh lugng bang sac
ky 16ng hiéu nang cao nhu sau: c6t C18 (250mm
X 4,6 mm) dugdc nhoi pha tinh (5um), t6c do
dong: 1,0mL/phut, detector PDA tai budc song
281nm, thé tich tiém mau: 15uL, dung méi pha
dong: Acetonitril: nudc (70:30). Ba xay dung
dugc dudng chuan clia RS ¢ khoang néng do tur
15,0-60,0 pg/mL theo diéu kién da Iua chon.

- Phugng phép cling dugc tham dinh day du
cac chi tiéu theo hudng dan cua ICH vé thdm
dinh phuong phap phan tich.
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