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Muc tiéu: Xay dyng va thim dinh phuong phép dinh lugng Andrographolid
trong hé¢ nano polyme bang phuong phdp sic ky long hiéu ning cao (high
performance liquid chromatography - HPLC). Phwong phdp nghién ciru: Khao
st cdc diéu kién sic ky. Tham dinh phuong phép dinh luong theo huéng dan cua
ICH vé tinh twong thich hé thong, d6 dic hiéu, khoang tuyén tinh, do ding, do
chinh xéc, gidi han phét hién va gidi han dinh lugng dudi. Két qud: Da xéac dinh
dugc céc diéu kién sic ky. Phuong phdp dinh lugng c6 sy twong quan tuyén tinh
gitra dién tich pic va ndng d6 Andrographolid (AG) trong khoang ndng do tir 5 - 30
ng/mL véi hé sb twong quan R* = 0,9981, d6 lap lai voi RSD = 0,1492%, do ding
trong khoang ttr 99,91 - 102,77%, gioi han phat hién 0,4 ug/mL, gioi han dinh luong
1,2 pg/mL. Két lugn: Da xiy dung duoc phuong phdp HPLC d dinh lwong

Andrographolid trong hé nano polyme, 1am co s& cho cac nghién citu tiép theo.

Tir khéa: Andrographolid; Nano polyme; Sic ky 1ong hiéu ning cao.

DEVELOPMENT AND VALIDATION OF A HIGH PERFORMANCE
LIQUID CHROMATOGRAPHY METHOD FOR THE
QUANTIFICATION OF ANDROGRAPHOLIDE IN POLYMERIC
NANOSYSTEM

Abstract

Objectives: To develop and validate a high performance liquid chromatography
method for the quantification of Andrographolid in polymeric nanosystem.
Methods: Surveying chromatographic conditions validating quantification
method, according to ICH guidelines in terms of system suitability, specificity,
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linearity, precision, accuracy, limit of detection, and limit of quantification.
Results: The chromatographic conditions were determined. The quantitative
method
Andrographolide concentration in the range of 5 - 30 pg/mL with regression
correlation coefficient R* = 0.9981, good repeatability with RSD = 0.1492%,
good accuracy of 99.91 - 102.77%. The limit of detection is 0.4 pg/mL and the
lower limit of quantification is 1.2 ug/mL. Conclusion: A high-performance
liquid chromatography method has been developed to quantify Andrographolide

shows a close linear correlation between the peak area and

in polymeric nanosystems, serving as a basis for further studies.

Keywords: Andrographolide; Polymeric nanosystem; High performance

liquid chromatography.

PAT VAN PE

Andrographolid 1la mot diterpen
lacton ¢ nhiéu trong ciy Xuyén Tam
Lién (Andrographis paniculate
(Burm.f.) Wall.ex Nees), thudc ho O 16
(Acanthaceae). Pa c¢6 nhiéu nghién
khoa hoc cho thidy Andrographolid va
céc dan chét ctia né c¢6 nhiéu tic dung
dugc 1y nhu chéng viém, khéng khuan,
khéng vi rit, khang té bao ung thu, bao
vé té bao gan, tic dung trén hé tim
mach, than kinh, gidm m& mau, chéng
tiéu chay, viém rudt, nhidém tring tiét
niéu dudi, viém da, diéu tri bénh lao,
viém phé quan, viém xoang, viém
hong hat, ho ga, viém phéi, viém tai
gitta... Tuy nhién, theo hé thdng
phan loai sinh dugc hoc (BCS),
Andrographolid thudc nhém II 1a nhém
cdc hoat chit c6 do tan kém va tinh
thadm t8t. Do ¢6 tinh than diu cao, do
tan trong nudc thap va nhanh chéng bi
chuyén héa nén sinh kha dung duong

ubng cua Andrographolid rat thap [1].
Nhan théy nhiing 1gi ich diéu tri tiém
nang cua Andrographolid, trong nhirng
nim gan diy da cé rat nhiéu nghién
ctru khoa hoc duoc tién hanh dé tim ra
bién phdp cai thi¢n do tan, tinh tham,
hi¢u qua chuyén héa, thai trur, thot gian
lru tri... caa hoat chit nay. Trong cdc
dang bao ché dugc tap trung nghién
cru cua Andrographolid, hé nano
polyme duoc coi 12 hiéu qua nhat dé
ting sinh kha dung cta dugc chat khi
ding duong udng. Dé gép phan giai
quyét cdc van dé lién quan dén dinh
luong, xac dinh hiéu sudt nap thudc,
hiéu suit nano héa va xdc dinh céc
thong s6 giai phéng ciia hoat chét
Andrographolid tir dang bao ché trong
qué trinh nghién ciru, ching t6i tién
hanh: Xdy dung va tham dinh phirong
phdp dinh luong Andrographoild trong
hé nano polyme bdng phuong phdp sdc
ky long hiéu nang cao.
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POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. Nguyén li¢u, dung cuy, thiét bi

Chat chuan Andrographolid (s6 kiém
soat: ECO122007, ham luong 97,8%)
dugc cung cap boi Vién Kiém nghiém
thudc Trung wong. Andrographolid
nguyén liéu (ham lugng 96,0%). Cac
nguyén liéu, hod chat nhu poly lactic-
co-glycolic acid (PLGA), lecithin,
dicloromethan (DCM), methanol
(MeOH), Tween 80, kali
dihydrophosphat (KH,PO,4) dat ti€u
chuan dugc dung, acetonitril (ACN),
acid acetic bang, nudc cat 2 lan dat
tiéu chuan phan tich. Cdc thiét bi, dung
cu thiét bi: Can phan tich Satorius
CP224S (MJ), can ky thuat dién tu
(Sartorius-M§¥), mdy ddéng nhat héa
Premix (Nhat Ban), hé théng HPLC
Alliance Waters 2695D (My), cot sdc
ky Inert Sustain AQ (C18, Sum, 4,6 x
150mm) va cac dung cu nghién ctru khéc.

2. Phwong phap nghién ctru

* Chudan bi mau:

Dung dich chuan gbc: Can chinh xdc
10mg AG chuan vao binh dinh mirc
100mL, thém khoang 50mL methanol,
lic siéu am 15 phit dé hoa tan hoan
toan. B sung thém dung moi methanol
dén vach dinh mtrc dé thu dugc dung dich
chuan gbc AG c6 ndng do 100 pg/mL.

Diy dung dich chuan: Hiit lan luot
ImL, 2mL, 3mL, 4mL, 5SmL, 6mL
dung dich chuan gdc vao cdc binh dinh
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mutc 20mL. Thém dung mdi methanol
dén vach dinh mtc dé thu dugc day
dung dich chuén c6 néng d6 1an luot 1a
Sug/mL, 10 pg/mL, 15 pg/mL, 20 ug/mL,
25 pg/mL va 30 pg/mL.

Chuan bi mau hé 1ong nano polyme
AG: Chuan bi pha ndi: Can chinh xic
20mg AG nguyén liéu, 60mg PLGA va
20mg Lecithin vao cbc c6 mé 50mL.
Hoa tan trong 10mL hdn hop dung moi
DCM/MeOH (ty 1€ 9/1) & nhiét do
phong.

Chuan bj pha ngoai: Cén chinh xic
1,05g Tween 80 vao coc ¢6 mé 250mL.
Hoa tan hoan toan lugng chét dién hoat
trong 150mL nudc cét.

Nhii héa va dong nhat héa: Qud
trinh nhii héa va ddéng nhat duogc tién
hanh trén mdy dong nhit héa. Thém
tirng giot pha ndi vao pha ngoai vai tdc
dd nhii héa khoang 1.000 vong/phuit.
Sau khi qué trinh nhii h6éa két thic, tién
hanh ddng nhit héa vai tée do va thoi
gian thich hgp. Duy tri nhié¢t d¢ 100 +
2°C trong sudt qud trinh nhil héa va
ddng nhat.

Boc hoi dung mdi pha noi ¢ dicu
kién nhiét d6 phong trén may khudy tir
trong khoang 3 gid, thu duoc hon dich
nano polyme Andrographolid.

Mau thir: Pha lodng mét thé tich xac
dinh hdn dich nano polyme AG bang
dung mdi methanol dén nong do thich
hop. Loc qua mang loc 0,45um trude
khi tiém vao hé thong sic ky.
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* Khao sdt lwa chon diéu kién
sdc ky: St dung dung dich chuin
Andrographolid c¢6 nong d6 20 pg/mL
dé khao sat. Qua tham khao tai lidu [2,
3,4, 5, 6, 7], nghién ctru tién hanh Iya
chon mot s6 diéu kién séic ky co ban:

Cot: Inert Sustain AQ, C18 Sum
(4,6 x 150mm).

Detector: PDA.

Budc song hép thu cuc dai: 223nm.

Nhiét do cot: Nhiét do phong.

Thé tich tiém: 10uL.

Chuong trinh pha dong: Pang dong
(Isocratic).

Tbc @6 dong: 1mL/phut.

Tién hanh khao sit mot sé hé pha
dong:

ACN: Nuédc voi céc ty 1€ thanh
phin pha dong khic nhau (10/90,
25/75, 30/70).

ACN: Acid phosphoric 0,1% (40/60,
v/v: thé tich/thé tich).

ACN: Acid acetic 0,4% (30/70, v/v).

Xidc dinh diéu kién sic ky cho pic
dat d6 ddi xung tdt, ty 1 dién tich pic
trén néng do va chiéu cao pic trén
ndng do 16n nhat.

* Tham dinh phwong phdp dinh
luwong: Phuong phap dinh lugng duoc
tham dinh cin ct theo huéng dan cia
ICH dya trén khdo st céc chi tiéu gom
do dac hiéu, do tuong thich hé thong,
do6 tuyén tinh, d¢ 1ap lai, do ding, gidi
han phét hién va giéi han dinh lugng
cua phuong phép [8].

KET QUA VA BAN LUAN

1. Két qua xdy dung phwong phap dinh lwong Andrographolid trong hé

nano polyme bing phwong phap HPLC

Két qua khao sat thanh phan pha dong duoc thé hién ¢ hinh 1,2, 3,4 va 5
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Hinh 1. Sic ky d6 mau chuan AG véi hé pha dong ACN:nudc (10/90, v/v).
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Hinh 2. Sic ky d6 mau chuén AG véi hé pha dong ACN:nudc (25/75, v/v).
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Hinh 4. Sic ky d6 mau chuan AG véi hé pha dong ACN:acid phosphoric 0,1%
(40/60, v/v).
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Hinh 5. Sic ky d6 mau chuian AG véi hé pha dong
ACN:acid acetic 0,4% (30/70, v/v)
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Cin ctr vao két qua sic ky do thu dugc nhén thay céc hé dung moi pha dong
ctia ACN va nudc dit & bat cr ty 1é nao déu khong cho ra dugc céc pic can ddi
ctia hoat chat Andrographolid. Hién tugng tuong tu ciing xuat hién khi st dung
hé dung mdi pha dong cia ACN va acid phosphoric 0,1%. Hé dung moi ACN va
acid acetic 0,4% (30/70, v/v) cho kha nang phan tich tot, pic gon, can xung,
khoang céch gifta 2 chan pic ngan, thoi gian luu phit hop cho qud trinh phan tich
(6,174 phiit), dudong nén 6n dinh. Két qua khao st trén cho thiy hé dung moi pha
dong ACN:acid acetic 0,4% (30/70, v/v) la phu hop cho qua trinh phan tich dinh
lugng Andrographolid.

2. Két qua thAm dinh phwong phap dinh lwong Andrographolid trong hé
nano polyme bing phwong phap HPLC

* Tinh twong thich hé thong:

Tiém 6 1an mau chuan Andrographolid c¢6 néng d6 20 pg/mL vao hé théng
HPLC, tién hanh sic ky theo diéu kién da chon. Két qua khao sat tinh twong thich
hé thong dugc trinh bay & bang 1.

Bang 1. Két qua khao sét tinh twrong thich hé thng.

STT Tl'lr(‘)’i (gi.‘;r} luu Dién tich pic fili‘?)is::ﬁ’l::g l)’fsfh?li;l(‘;t
r (phut) (nV.s) (AF) @)
1 6,154 864481 1,132 10376
2 6,159 889901 1,131 10385
3 6,157 882788 1,132 10356
4 6,174 886265 1,131 10348
5 6,154 886232 1,132 10371
6 6,174 888984 1,133 10344
< +SD 6,162 + 883109 + 1,132 £ 10363,33 +
0,0094 9460,08 0,001 16,44
RSD % 0,154 1,071 0,067 0,159

Két qua trén cho thay do 1éch chuan twong ddi cta céc gid tri thoi gian lwu nho
hon 1% va dién tich pic nhé hon 2%. Nhu vay, chuong trinh sic ky da chon phu
hop dé dinh lugng AG.
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* Po dac hiéu:

Chuan bi 3 mau: Mau tring (hon hop td dugc), mau chudn va miu thir. Tién
hanh chuén bi mau va tién hanh sic ky véi cac diéu kién d3 Iya chon. Két qua sdc
ky do clia mau trang, mau chuén va mau thir dugc thé hién 1an luot & hinh 6, 7 va 8.
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Hinh 7. Sic ky d6 mau thir (hé 16ng nano polyme Andrographolid).

Hinh 8. Sic ky do mau trang.
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Ttr hinh anh sic ky d6 ciia mau chudn va mau thir cho thiy thoi gian luu pic
clia mau chuan va mau thir 1a twong dwong nhau (& khoang phiit thir 6,1). Trén
sdc ky dd ciia mau trang, tai phit thir 6,1 khong thiy xuat hién pic la. Két qua
cho thiy quy trinh dinh lugng AG bang phuong phap HPLC ¢6 d6 dic hiéu cao.

* Khoang tuyén tinh:

Chuén bi cdc mau chuan Andrographolid, nong do tir 5,0 - 30,0 pg/mL, mdi
ndéng do phan tich 3 1an. Tur két qua dién tich pic thu duoc, tién hanh thiét 1ap
phuong trinh hoi quy tuyén tinh biéu thi sy twong quan giira dién tich pic va nong
d6 cac dung dich chuan Andrographolid. Két qua duoc thé hién ¢ bang 2 va hinh 9.

Bing 2. Tuong quan giita nong dd Andrographolid va dién tich pic.
Nong db Dién tich pic (uV.s)
mau chuin . . . -
(ugmL) Linl  Lin2  Lin3 X+8D RSD%
5 190661 191615 190791 1910223 £517,36 00,2708
10 562318 564572 562019 562969,7 +1395,69  0,2479
15 884481 889901 882788 885723,3 £3715,67 0,4195
20 1193351 1199672 1196190 1196404 +3165,94  0,2646
25 1608205 1610084 1606820 1608370 +1638,21  0,1018
30 1961305 1962114 2039467 1987629 +44895,13  2,2587
2500000 -
2000000 -
1500000 -
1000000 - y=71028x- 170972
] —
"B500000 - R?=0,9981
<
2
‘E 0 T T T T T T 1
3 0 5 10 15 20 25 30 35
A Nong d6 AG (pg/mL)
Hinh 9. D) thi twong quan tuyén tinh giita nong d6 dung dich chuan

Andrographolid va di¢n tich pic.
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Két qua trén cho thiy trong khoang ndng d6 khao sét tir 5 - 30 ug/mL c6 su
trong quan tuyén tinh chat ch& gitta dién tich pic va nong d6 AG. Ta thu duoc
phuong trinh hdi quy: y = 71028x - 170972 véi hé sb twong quan R* > 0,99. Nhu
vay, khoang tuyén tinh phit hgp dé dinh lugng AG trong cdc mau nghién ciru.

*Do lap lai:

Chuan bi mau hdn dich nano polyme AG theo quy trinh duoc trinh bay ¢ muc
2 (Phuong phdp nghién ctru). Chuan bi 6 mau thir riéng biét, trong d6 mdi miu
hit chinh xdc 2 mL hdn dich nano polyme AG di bao ché va pha loing bang
dung mdi methanol dén ndng d6 thich hop. Loc qua mang loc 0,45um trudce khi
tiém vao hé théng sic ky. Tién hanh chay sic ky va ghi lai dién tich pic cua 6
mau thtr. Két qua dugc trinh bay ¢ bang 3.

Bang 3. Két qua khao sat d6 1ap lai cua phuong phép.

~ Thé tich mau

Miu (mL) Dién tich pic (uV.s)  Noéng dd (pg/mL)

1 2,0 762093 13,1365

2 2,0 761861 13,1333

3 2,0 764530 13,1708

4 2,0 762493 13,1422

5 2,0 764476 13,1701

6 2,0 764948 13,1767
X + SD 13,1549 + 0,0196

RSD % 0,1492

Két qua thir d6 13p lai ciia phuong phép cho thay véi cdc diéu kién sic ky da
chon, d6 léch chudn tuwong ddi cia cdc két qua 1a 0,1493% (< 2%), dat yéu cau
theo tidu chuan quy dinh. Nhu vdy, phuong phap dinh lugng da chon dam bao do
1ap lai cua cdc két qua trong cic thir nghiém dugc thuc hién song song.
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*Po diing:

Chuan bj c4c dung dich chuan va hdn dich nano polyme AG & ba mitc ndng do
5 ug/mL (miu LQC), 10 ug/mL (miu MQC) va 15 pg/mL (miu HQC). Liy 2mL
mau thr, thém mot lugng dung dich chuédn twong tng khoang 10%, 20% va 30%
thé tich mau thr ¢ cdc néng do twong Gmg nhu trén. Xéc dinh ty 1& thu hoi (%)
bang cdch tinh todn lwong chat chuan thém vao mau thir. Sau khi thém chuan
xong, tién hanh sic ky va ghi lai dién tich pic cta cdc miu, tir d6 tinh ra dugc

lwong chét chuin thém vao. Két qua duoc trinh bay & bang 4, 5 va 6.

Bang 4. Két qua khao sat do diing ctiia phuong phap v6i mau thir LQC.

Khéi  Khoi
lwgng  lwong

Thé Khoi ) )
; . A n chuan chuan
N tich Dién Nongdd jyong R R % Tim
Mau x tich bi AG thém thém lai
mau tich pic ai
i) P (ug/mL) (1) vao ly vao ’
m . .
He thuyet thuec te
(ng) (ng)

LQC 2 201744  5,2474 10,4949

LQC +
2,2 201296  5,2411 11,5305 1 1,0356 103,5614

10%

LQC +
2.4 200227 52261 12,5426 2 2,0477 102,3861

20%

LQC +
2,6 199633 52177 13,5661 3 3,0711  102,3732

30%
% Tim lai trung binh 102,7736
RSD% 0,6639
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Bang 5. Két qua khao sét d¢ ding ctia phuong phép véi mau thir MQC.

Khéi Khéi

.2 e lwgng lwong
) Thétich — 1yon Nongag XMOT G in chudn % Tim
Mau mau h J lwgng A . ~ N .
(mL) tich pic  (ug/mL) AG (ug) thém vao thém vao lai
Iy thuyet thwec te
(ng) (ng)
MQC 2 572335 10,4649 20,9299
MQC + 10% 2,2 569130 10,4198 22,9236 2 1,9937 99,6863
MQC + 20% 24 566655 10,3850 24,9240 4 3,9940 99,8517
MQC + 30% 2,6 565041 10,3622 26,9419 6 6,0119  100,1998
% Tim lai trung binh 99,9126
RSD% 0,2623

Bang 6. Két qua khao sét 46 diing ctia phuwong phéap vi mau thir HQC.

] Khéilwgng -nol
The £ Z lugng
. n A n Khoi chuan 2
5 tich Di¢gn Nongd} N chuan .
Mau miu tich pic (ng/mL) lwgng  thém vao thém % Tim lai
ne/miL) A 1y thuyét
(mL) Glg) Iy e v the
: té (ng)
HQC 2 757162 13,0671 26,1343
HQC +10% 2,2 769778 13,2447 29,1385 3 3,0041 100,1398
HQC +20% 2,4 780036 13,3891 32,1340 6 5,9997 99,9960
HQC +30% 2,6 790503 13,5365 35,1950 9 9,0607  100,6750
% Tim lai trung binh 100,2703
RSD% 0,3568

Két qua trén cho thdy phwong phdp c6 ty 1& % tim lai nim trong khoang tir
99,91 - 102,77%. Diéu d6 chung t6 phuong phap HPLC da xiy dung du do tin
cdy dé dinh Iugng AG trong mau nghién ciru.
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* Gioi han phdt hién va gioi han
dinh luong:

Bang phuwong phdp dwa vao ty sb
gitta tin hiéu (S) va nhiéu (N) di xdc
dinh duoc:

- Nong d6 mau thir khoang 0.4
ug/mL 1a gi6i han phat hién. Tai nong
do nay, ddp g pic mau thur c¢é dién
tich 16n gap hon 3 lan dién tich ddp
(g ctia mau tring.

- Nong d6 mau thir khoing 1,2
ug/mL la gidi han dinh lugng dudi. Tai
noéng do nay, ddp Gng pic mau thir cé
dién tich 16n gip 10 lan dién tich dap
(g ctia mau tring.

KET LUAN

ba xdy dung dugc phuong phap
dinh luong Andrographolid trong mau
hé nano polyme bang phwong phdp
HPLC véi cic diéu kién sic ky nhu:
Hé théng HPLC Alliance Waters
2965D, c6t Inert Sustain AQ (C18,
Sum, 4,6 x 150mm), detector PDA
223nm, pha dong: ACN:acid acetic
0,4% (30/70, v/v), thé tich tiém 10uL,
toc do dong 1 mL/phut, nhiét do cot la
nhi¢t d0 phong. Phuong phdp xay dung
da duoc thim dinh trén mot sb chi tiéu
va ddp ing yéu cau cua mot phuong
phép phan tich theo quy dinh cua ICH.
Phuong phdp nay c6 thé dp dung dé

dinh luong Andrographolid trong mau
hé nano polyme, lam co s& cho céc
nghién ciru tiép theo.
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