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NGHIEN CUU KHOA HOC

XAY DUNG VA THAM DINH QUY TRINH DINH TiNH, BDINH LUGNG
NGUYEN LIEU MONOTROPEIN BANG PHUONG PHAP HPLC

TRAN VIET HUNG

Vién Kiém nghiém thuéoc
Thanh phé Hé Chi Minh

BACH TH] THAM, TRAN THI THU TRANG,

NGUYEN TUAN ANH, PHAM VAN KIEN, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Monotropein, Morinda officinalis How, Ba kich, chiét xudt, HPLC.

1. Pat van dé

Céng thure cdu tao cia monotropein

Monotropein 1a mét trong cac thanh phan chinh va co
tac dung sinh hoc ctia ré cay Ba kich (Morinda officinalis
How, ho Ca phé (Rubiaceae) [10]. Monotropein thé hién
tac dung chéng viém lién quan dén sy e ché chat trung
gian gdy viém do bat hoat enzym NF-kB [7],[8],[9].
Bén canh d6, monotropein c6 tac dung bao vé xuong
bang cach ting ham luong khoang chat va ty 18 thé
tich xuong, cai thién cAu tric xuong va cac dic tinh
sinh hoa trong mé hinh chudt bi cit bé budng tring.
Ngoai ra, monotropein con c6 tac dung chdng oxy hoa,
chdng nhiém tring va chdng di hoa trong éng nghiém
[3L[11].

Hién nay, Duoc dién Trung Qudc 2015 va bo tiéu
chuan dugc liéu cia Hong Kong Trung Qubc (Hong
Kong Chinese Materia Medica Standards) d kiém soat
ham luong nystose trong r& Ba kich bang sic ky long
hiéu nang cao dung detector tdn xa bay hoi (HPLC-
ELSD) nhung chua kiém soét cac chit co hoat tinh sinh
hoc khac nhu monotropein [4],[6]. Vi vdy, dé nang cap
tiéu chuan chat luong dugc liéu Ba kich trong Duogc
dién Viét Nam hién hanh cin xem xét bd sung chi tiéu
dinh luong hai chét chinh va c6 tac dung sinh hoc Ia
monotropein va nystose.

Tap chi KIEM NGHIEM THUOC - S 2.2020; Tép 18.(68)

Cong thirc phan tur: C, H,,0,,.

Phan tw lwong: 390,34 g/mol.

Tén  khoa  hoc:  (1S.4aS,7R,7aS)-7-hydroxy-7-
(hydroxymethyl)-1-[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-
6-(hydroxymethyl) oxan-2-yl] oxy-4a,7a-dihydro-1H-
cyclopenta pyran-4-carboxylic acid.

DPé phuc vu cho cong tic thiét lap chéat chuin
monotropein nham cung cip chit chudn cho viéc kiém
tra cht luwong dugce liéu Ba kich va ché phém dong duoc
chtra Ba kich, ching toi di tién hanh: “Xay dung va
tham dinh quy trinh dinh tinh, dinh lugng nguyén li¢u
monotropein béng phuong phap HPLC”.

2. Thuc nghiém
2.1. Thiét bi, héa chit, chit chuin

2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu cua Vién Kiém nghiém thude
Trung wong da dugc hiéu chuén theo quy dinh cua GLP
va ISO/IEC 17025.

- May sic ky 16ng hiéu nang cao Shimadzu.

- Cot Ultra RP18 (250 x 4,6 mm, 5 um).

- Can phan tich Mettler Toledo GmbH MS105, d6
chinh xac 0,01 mg.

- Cac dung cu thuy tinh can thiét cho qua trinh thuc
nghiém.
2.1.2. Hoa chcft, dung moi, chdt chudn

- Chit chuin monotropein: Ham luong 99%
(C16H2ZQI ,) tinh theo nguyén trang; S0 16: SLBN8437V,
ngudn goc: Sigma-Aldrich.



- Acid phosphoric, ethanol, methanol: dat tinh khiét
phan tich.

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru

Nguyén liéu monotropein s6 16 2019-NL02 do Vién
Han 1am Khoa hoc va Cong nghé Viét Nam chiét xuat,
phan 1ap va tinh ché tir r& Ba kich.
2.2.2. Phuwong phap nghién curu
2.2.2.1. Biéu kién sic ky

Cot Ultra RP18 (250 x 4,6 mm, 5 pm).

Pha dong: Methanol - acid phosphoric 0,5% ti 1¢
(5:95).

Detector: UV & budc song 237 nm.

Tbe do dong: 1,0 ml/min.

Thé tich tiém: 10 pl.
2.2.2.2. Chuan bi cac dung dich chuan, dung dich thir

- Dung dich chudn: Can chinh xac khoang 10,0 mg
monotropein chuén véao binh dinh mac 10 ml, thém 8 ml
methanol, lic siéu 4m 20 phut, dé nguoi, thém vura du
dén vach béng methanol, lic déu thu dugc dung dich
chuin gbc. Hut chinh x4c 0,5 ml dung dich chuén gbc
vao binh dinh mirc 10 ml, pha lodng va thém vira du dén
vach bang nudc, lic déu thu dugc dung dich tiém séc ky.

- Dung dich thir: Can chinh x4c khodng 10 mg miu
thtr vao binh dinh mtic 10 ml, thém 8 ml methanol, lac
siéu am 20 phit, dé nguoi, thém vira da dén vach bang
methanol, 1ic déu thu dugc dung dich thi géc. Hut chinh
xac 0,5 ml dung dich thir gdc vao binh dinh mirc 10 ml,
pha lodng va thém vira dii dén vach bang nudc, lic déu
thu dugc dung dich tiém sic ky.
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Hinh 1. Sic ky d6 dung méi pha mau

Tién hanh sic ky lap lai 6 1an voi dung dich chuan,
phép thir chi ¢ gié tri khi: D¢ 1éch chuan tuong ddi ciia
thoi gian luu va dién tich pic monotropein trong 6 lan
tiém lap lai dung dich chuén khong dugc 16m hon 2,0%.
S dia Iy thuyét tinh theo pic monotropein khong it hon
4000.

Tiém riéng biét 10 pul mdi dung dich chuan va dung
dich thir vao hé thdng sic ky. Tién hanh sic ky theo diéu
kién da néu, ghi thoi gian luu va dién tich cta céac pic
monotropein.

Dua vao dién tich pic monotropein thu dugc trén sdc
ky dd cua dung dich thir, dung dich chuan va ndng do
dung dich chuan, xac dinh ham luong (%) monotropein
(C,¢H,,0,,) theo cong thirc:

X (%)= &x&xleOO
Sc my

Trong do:

- S;, S.: Dign tich pic monotroPein trén sic ky do
cua dung dich thtr va dung dich chuan tuong tng.

- mq, mg: Khbi lugng can mau thir va mau chuén
tuong ung (mg).

- P: Ham lugng (%) chuan monotropein.

2.2.3. Tham dinh phwong phdp

Tham dinh céac chi tiéu: Do dic hiéu, tinh thich hop
cua hé théng sdc ky, do myén tinh, d6 dang, do lap lai,
dd chinh xéc trung gian.

3. Két qué va ban luin
3.1. D¢ ddc hi¢u

Tién hanh tiém vao hé théng sic ky lan luot dung
mdi pha miu (nudc), dung dich thir va dung dich chuin.
Két qua thé hién ¢ Hinh 1, 2, 3 va 4.

AL
P37nm 4nm (100)

Hinh 2. Sdc ky do dung dich chudn
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Hinh 3. Sic ky d6 dung dich thir

Két qua phan tich cho thay:

- Trén sic ky d6 cia dung dich thir cho pic chinh c6
thoi gian luu twong tng vdi pic monotropein trén sac
ky d6 cua dung dich chuan. Sac ky d6 cua dung moi
pha mau khong xuat hién pic tuong tmg vé&i pic
monotropein.

- Phdé UV cua pic monotropein trén sic ky dd cua
dung dich thtr va chuan giéng nhau. Két qua chong phd
cho h¢ sb similarity 1a 0,9999. Do tinh khiét ciia pic
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Hinh 4. Chong phé UV ciia pic monotropein
trong SKP thu duweoc tir dung dich chudn va dung dich thir

monotropein thu duoc trén sic ky dd cua dung dich thir
1a 1,000 cho thay pic thu dugc trén sic ky db cia dung
dich thir 1 tinh khiét.
3.2. Tinh thich hop ciia hé thong sic ky

Tiém vao hé théng sic ky 6 1an dung dich chudn
& muc 2.2.2.2. Ghi lai cac sic ky do va xac dinh thoi
gian luu, dién tich pic va cac thong sb sic ky cua pic
monotropein. Két qua thu dugc thé hién & Bang 1.

Bing 1. Tinh thich hop ciia hé thong sdc ky

STT Thoi gian lwu (phit) |  Dién tich (mAU.s) S0 dia ly thuyét (N) | Hé sé kéo duéi (T)
1 7,229 802390 9808 1,135
2 7,269 803454 9670 1,117
3 7,265 802559 9913 1,132
4 7,263 804932 9815 1,119
5 7,259 803247 9912 1,131
6 7,245 802691 9677 1,125

Két qua khao sat & Bang 1 cho thiy hé thong HPLC
sir dung phu hop va dam bao su 6n dinh véi do léch
chudn twong d6i (RSD) cua thoi gian luu va dién tich
pic déu nho hon 1,0%. S6 dia 1y thuyét (N) tinh theo pic
chuan monotropein 16n hon 4000. Hé sb kéo dudi (T)
ctia pic monotropein trén sic ky do cua dung dich chudn
khoang 1,1 (< 2,0).

3.3. Khodng tuyén tinh

Can 10,42 mg chit chudn monotropein vio binh
dinh muc 10 ml, hoa tan va thém vira da dén vach
bing methanol, lic déu thu dugc dung dich chuan gbc.
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Tir dung dich chuén gbc nay, tién hanh pha mét day cac
dung dich chuin trong methanol dé dwoc cac dung dich
¢6 ndng do lan lugt bang 50%, 75%, 100%, 125% va
150% n6ng d6 dinh lugng.

Tién hanh sac ky theo diéu kién da néu trén. Két qua
dugc thé hién & Bang 2 va Hinh 5.

Nhu véy co su trong quan tuyén tinh chit ché giita
noéng do va dién tich pic monotropein trong khodng
nong do khao sat voi hé sé tuong quan r = 0,9999 va
(%) hé s chin tai nong do dinh luong (0,05 mg/ml) 14
0,12%.



Bing 2. Két qua khdo sat khodng tuyén tinh

% so voi Nong dj Dign tich pic
dinh luong (ug/ml) (mAU.s)
50 10,32 168888
75 30,95 474933
100 51,58 803212
125 72,21 1135269
150 103,16 1611123
Heé sb goc (slope) 15618
Hé sb chin (intercept) 926
Hé sb tuong quan (correl) 0,9999
% hé s6 chin 0,12%

Khoang tuyen tinh Monotropein
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Hinh 5. P6 thi biéu dién moi tiwong quan
gitta nong do monotropein va dién tich pic

3.4. D¢ dung cia phwong phap

Danh gia do ding cua phuong phép bang cach thém chinh xac mot lwong chit chuin monotropein dé dwoc mau
tu tao twong ung véi 3 mic nong do 80%, 100% va 120% so voi ndong do dinh luong (1an luot thém vao khoang
8 mg, 10 mg, 12 mg chat chuan monotropein). Tién hanh dinh luong va xac dinh lugng chat chuan tim lai dugc so voi

lugng thém vao. Két qua dugc thé hién tai Bang 3.

Bing 3. Két qua déanh gia d diing

Ao o . 0 Th h A
K{zo; ltr.o’gg Luogng tﬁmno‘tropem Dign tich pic Luogng l‘nono‘tropem % Thu hoi
Stt cdn chudn thém vao (mAU.s) tim lai . .
(mg) (mg) ' (mg) & Trung binh
1 8,51 8,425 644738 8,280 98,29
99,04%;
2 8,42 8,336 645847 8,295 99,51
RSD =0,66%
3 8,44 8,356 646170 8,299 99,32
4 10,45 10,346 805338 10,343 99,98
99,56%;
5 10,46 10,355 794327 10,202 98,52
RSD =0,91%
6 10,42 10,316 804653 10,334 100,18
7 12,45 12,326 974130 12,511 101,50 101,45%;
8 12,46 12,335 975220 12,525 101,54 | RSD=10,12%
9 12,48 12,355 974700 12,518 101,32
Khoi heong cdn chudn: 10,42 mg; Dién tich pic trung binh: 803212 mAU.S

Céc két qua thuc nghiém cho thiy % thu hoi tir
98,29% dén 101,54%, d6 1éch chuan twong ddi & 3 muc
ndng d6 déu nho hon 1,0%. Nhu vdy, phuong phap phan

tich c6 do ding tot.

3.5. Dy chinh xdc ciia phwong phdp

Tién hanh x4c dinh ham lugng ctia monotropein lip

lai trén mau thir b?mg 6 1an can doc lap, thuc hién trén

hai ngay khac nhau va 2 kiém nghiém vién khac nhau.
Két qua danh gia d6 chinh xac cta phuong phap thé hién
¢ Bang 4.

Do léch chuéan tuong ddi cua két qua dinh lugng tinh
trén 6 mau thir 1a 1,0% (< 2,0%) va trén 12 mau thir 1a
0,94% (< 2,0%) cho thdy phuong phap c6 do chinh xac

dat yéu cau.
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Bing 4. Két qua danh gia dp chinh xdc ciia phirong phap

Ngay 1— Kiém nghiém vién 1 Ngay 2 — Kiém nghi¢m vién 2
Khoi lwong cdn ;hucfn: 10,42 mg Khoi lwong cdn ghucfn: 10,48 mg
Dién tich pic chudn: 803212 mAU.s Dién tich pic chudn: 803216 mAU.s
S Khoi lwong cin | Dién tich pic | Ham lwong (%) S Khoi lwong cin|Dién tich pic| Ham lwong (%)
méu thir (mg) (mAU.s) nguyén trang mau thir (mg) (mAU.s) nguyén trang

1 10,48 798170 97,82 1 10,51 798973 98,20
2 10,52 793542 96,88 2 10,65 793164 96,20
3 10,31 794374 98,96 3 10,41 793767 98,49
4 10,28 796243 99,48 4 10,38 794913 98,92
5 10,56 803701 97,75 5 10,56 805388 98,52
6 10,63 806637 97,46 6 10,65 807426 97,93

Ham lugng trung binh = 98,06%:; Ham lugng trung binh = 98,04%;

n = 6; RSD =0,99% n = 6; RSD = 0,98%
Két qua ham hrgng trung binh = 98,04%; n = 12; RSD = 0,94%
4. Két ludn quan tuyén tinh chit ché giira nong d6 monotropein va

Qua tham dinh quy trinh dinh tinh, dinh lugng
monotropein trong nguyén liéu br:fmg phuong phap HPLC
cho thdy phuong phap c6 d6 dic hiéu tét, trong khoang
tuyén tinh xay dung tir 0,01 dén 0,1 mg/ml c6 sy twong

dién tich pic; phuong phap xay dung c6 do lap lai va do
chinh xéc trung gian dat yéu cau; d6 dung ciia phuong
phap c6 ty 1é thu hdi cao. Nhu vy phuong phap c6 thé
ap dung dé dinh tinh, dinh lwong monotropein trong
nguyén li¢u.
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SUMMARY
A reverse-phase HPLC-DAD method was developed for assay of Monotropein in Monotropein material is introduced.:
The chromatographic conditions are as follows: Column. Ultra C18, 5 um (250 *x 4.6 mm); mobile phase: the mixture of
Methanol — 0.5% Phosphoric acid (5:95); flow rate: 1.0 ml/min; Injection volume is 10 ul; DAD:237 nm.
The method of assay was validated about the system suitability, specificity, linear range, precision, accuracy and the
validation results proved that this method was suitable for identification and quantification of Monotropein in Monotropein

material.

(Ngay nhan bai: 30/12/2019 ; Ngay phan bién: 03/03/2020 ; Ngay duyét dang: 24/03/2020)

XAY DUNG VA THAM DINH PHUGNG PHAP HPLC DE XAC DINH TAP CHAT
LIEN QUAN TRONG VIEN VENLAFAXIN GIAI PHONG KEO DAI

yU THI THU GIANG, NGUYEN THI THANH HUYEN
Truwong Dai hoc Dwoc Ha Noi

NGUYEN VAN HA, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Venlafaxin, HPLC, gidi phong kéo dai, tap chat lién quan.

1. Pit van dé

Viéc kiém tra chat luong thude, dic biét 1a kiém tra
gi6i han tap chat lién quan ctia dang vién giai phong kéo
dai 1a chi tiéu quan trong d& dam bao thudc st dung an
toan, hi¢u qua, st dung lau dai, do tap chét c6 thé duoc
sinh ra tir qua trinh tong hop nguyén liéu, qué trinh san
xuit va bao quan. Dua trén céc tai liéu da nghién ctu
[2],[4], két hop khao sat cac diéu kién cu thé, chung toi
tién hanh xay dung phwong phap xac dinh tap chit lién
quan cua venlafaxin trong vién giai phong kéo dai voi
muc dich cung cap thém mot phuong phap don gian, dé
ap dung trong kiém tra chit luong thudc. Phuong phap
duoc thim dinh cac tiéu chi theo tai liéu hudng dan cua
Asean, ICH [1],[3].

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

Tt ca céac thiét bi va dung cu phéan tich da dugc hi¢u
chuan theo quy dinh cta ISO/IEC 17025 va GLP.

- May sic ky long hiéu nang cao shimadzu detector
DAD.

- Can phan tich Mettler Toledo c6 dd chinh xac
0,01 mg.

- Céc binh dinh mirc, cbc c6 mo, pipet va cac dung
cu thuy tinh ¢6 d6 chinh xac phu hop.

2.1.2. Héa chat, chdt chudn

2.1.2.1. Chét dbi chiéu

- Chat chuan Venlafaxin hydroclorid, chuin cta
Vién Kiém nghiém thudc Trung wong, 16 WS.0107229;
ham luong 99,6%; 4m 0,01%.

- Tap chudn: Venlafaxin related compound A, chuan
USP, 16 FOI357.
2.1.2.2. Dung mdi, hoa chat
- Acetonitril dat tinh khiét sic ky (Merck — Pirc);
- Kali dihydrophosphat dat tinh khiét phan tich
(Merck — brc);
- Nu6e RO (Vién Kiém nghiém thudc Trung wong);
- Triethylamin dat tinh khiét phan tich (Merck - Dic);
- Acid phosphoric dat tinh khiét phan tich (Merck —
buc).
2.2. Déi twong va phwong phdp nghién civu
2.2.1. Péi twong nghién ciiu
- Vién venlafaxin giai phong kéo dai cé cong thirc
nhu trong Bang 1.
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Bing 1. Thanh phan céng thirc vién venlafaxin
giai phong kéo dai

Thanh phén vién nhin Ham lwong
Venlafaxin hydroclorid 86,10 mg
Lactose 75,00 mg
Avicel PH 101 75,00 mg
Manitol 50,00 mg
Natri clorid 10,00 mg
PVP- K30 10,00 mg
Ethanol 96%" 0,10 ml
Talc 3,00 mg
Magnesi stearat 3,00 mg
Mang bao gdm: Celulose acetat| Vira du cho
PEG 400, tween 80, aceton”, ethanol 96%"| 01 vién

* Cdc thanh phan nay sé bay hoi trong qua trinh bao ché

- MAu placebo: C6 cac thanh phin nhu trong vién
nhén trong Bang 1 nhung khong c6 dugc cht venlafaxin
hydroclorid.

2.2.2. Phwong phap nghién cuu
2.2.2.1. Piéu kién sic ky

- Cot séc ky: Cot C18, (250 x 4,6 mm), 5 pm.

- Pha dong: Dém phosphat pH 3,0 - acetonitril
(75:25).

- Téc d6 dong: 1 ml/phut

- Thé tich tiém: 20 pl

- Detector: UV 224 nm.

- Thoi gian chay sic ky: gap 3 1an thoi gian luu cia
pic venlafaxin.

Dém phosphat pH 3,0: Hoa tan 34 g kali
dihydrophosphqt trong 7OQ ml puéc, thém 5 ml
triethylamin, di€u chinh pH vé 3,0 bang acid phosphoric.
Loc qua mang 0,45 pm.
2.2.2.2. Phuong phép chuan bi mau

- Dung dich thie: Lay 10 vién, boc 16p vo bao, thu
dugc vién nhan, vién nhan dugc nghién thanh bt min.
Can chinh x4c mét lugng bot vién tuong tmg véi khoang
25 mg venlafaxin hydroclorid qho Yéo binh dinh mitrc
100 ml, thém 70 ml ph;l d(:)ng, lac dé hoa tan, thém pha
dong vira @i dén vach, lac déu. Loc qua mang loc 0,45 um.

- Dung dich chudn so sanh: Can chinh xac khoang

25 mg venlafaxin hydroclorid chuan vao binh dinh mirc
100 ml, hoa tan va pha lodng bang pha dong vira du dén
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vach, lac déu. Hut chinh xac 10 ml dung dich nay pha
loding thanh 100 ml bang pha dong, lic déu. Hut chinh
xac 2 ml dung dich thu dugc pha loang thanh 100 ml
bang pha dong, lic déu. Loc qua mang loc 0,45 pm, thu
duoc dung dich chuén so sanh co néng do venlafaxin
hydroclorid 0,5 pg/ml.

- Dung dich ddanh gid tinh thich hop ciia hé thong
sdc ky: Céan chinh xac khoang 2,50 mg chat chuin tap
A cua venlafaxin (venlafaxin related compound A) vao
binh dinh mtrc 100 ml, hoa tan va thém vira di bang
methanol. Hut chinh xac 5,0 ml dung dich nay vao
binh dinh mtic 50 ml, thém vira da bé‘mg methanol, lic
déu. Hat chinh x4c 2,0 ml dung dich thu dugc vao binh
dinh muc 20 ml, thém vira dii bang dung dich chuan
dén vach, lic déu. Loc qua mang loc 0,45 um, thu duoc
dung dich c6 ndng do chét chuan tap A 14 0,25 pg/ml va
chuén venlafaxin hydroclorid 14 0,5 pg/ml.

2.2.2.3. Yéu cau tinh thich hop cua hé thong sic ky

Do phan gidi gilra pic tap A va pic venlafaxin khong
duoc nho hon 1,5. Hé sb kéo dudi cua pic venlafaxin
phai nho hon 2. S6 dia Iy thuyét cta pic chudn venlafaxin
N >3000. D6 1éch chuan twong dbi cua dién tich pic cua
6 1an tiém l3p lai dung dich chuan RSD < 5%.

2.2.2.4. Tinh toan gidi han tap chat

Gi6i han tap chét trong mau thir duoc tinh toan dya
vao dién tich pic tap bat ky, dién tich pic venlafaxin
trong dung dich chuan so sanh, lugng can mau thir,
luong can mau chuan, ham luong chuén, do pha loang
ctia dung dich thtr, dung dich chuan.

Yéu cau [4]:

- Tap bét ky khong dwoc qua 0,2%.

- Tong tap bang tong cac tap don va khong duoc qué
0,5%.
2.2.2.5. Tham dinh phwong phap phan tich

Tham dinh phuwong phap xac dinh tap chit bat ky
O gidi han 0,2% vé céc tiéu chi: Tinh thich hop cua h¢
thdng, do dic hiéu, do dung, do chinh xac, gidi han phat
hién, gioi han dinh lugng va khoang xac dinh.
3. Két qua va ban luin
3.1. Tinh thich hop ciia hé thong sdic ky

Tiém dung dich d4nh gia tinh thich hop cua hé thong
duoc chuin bi nhu trong muc 2.2.2.2 vao hé théng sdc
ky, Iuu lai cac sic ky do, két qua tinh thich hop cua hé
thdng sic ky dugc trinh bay trong Bang 2.



Bing 2. Két qua thir tinh thich hop ciia hé thong sdc ki

Thoi gian luu Dién tich pic Thoi gian luu Dién tich pic
T ciia tap A cia tap A ciia venlafaxin ciia venlafaxin
(phut) (mAU.s) (phut) (mAU.s)
1 7,348 8759 8,105 19407
2 7,337 9000 8,075 19411
3 7,333 8646 8,071 19102
4 7,340 8855 8,060 19445
5 7,340 8608 8,601 19842
6 7,345 8778 8,058 19768
Trung binh 7,341 8774,33 8,070 19495,83
RSD 0,07% 1,63% 0,22% 1,39%
Hé s6 kéo duodi 1,2 1,2
Do phan giai 2,6
S dia ly thuyét > 11000 > 11000

Két qua trong Bang 2 cho thdy: D¢ lap lai vé thoi
gian luu, dién tich pic ciia 6 1an tiém lap lai, hé s6 kéo
duodi, d6 phéan giai giira pic tap A va pic venlafaxin, s6
dia 1y thuyét cua pic venlafaxin déu dat yéu cau. Nhu
véy, phuong phap dua ra dat yéu cau vé tinh thich hop
ctia hé thdng sic ky.

3.2. D¢ ddc hiéu

Chuan bi cac dung dich tiém sic ky:

- Dung dich phan giai, dung dich chudn, dung dich
thur: Chuan bj nhu trong muc 2.2.2.2.

- Dung dich placebo dugc chuén bi nhu dung dich
mau thir trong quy trinh phan tich.

- Chuan bi cac dung dich danh gia tap trong cac diéu
kién khéc nghiét nhu sau:

+ Trong moi truong acid: Can lugng bot vién tuong
ung 25 mg venlafaxin hydroclorid vao binh dinh mirc
100 ml, thém 2 ml acid hydroclorid 5 M, dé yén trong 3
gi0, tiép tuc xur 1y theo quy trinh phan tich.

+ Trong méi trieong kiém: Can luong bot vién tuong
ung 25 mg venlafaxin hydroclorid vao binh dinh muc
100 ml, thém 2 ml natri hydroxyd 5 M, dé yén trong 3
gio, tiép tuc xtr 1y theo quy trinh phan tich.

+ Moi truong oxy hoéa: Can lugng bt vién tuong
ung 25 mg venlafaxin hydroclorid vao binh dinh murc

100 ml, thém 2 ml hydrogen peroxyd 30%, dé yén trong
3 gio, tiép tuc xur 1y theo quy trinh phan tich.

+ Trong moi truong nhiét dé cao: Can lugng bot
vién tuong ung 25 mg venlafaxin hydroclorid vao binh
dinh mtrc 100 ml, thém 70 ml pha dong, dun trong cach
thity s6i 3 gio, tiép tuc xir 1y theo quy trinh phan tich.

+ Duwoi anh sang tir ngogi: Can lugng bot vién tuong
ung 25 mg venlafaxin hydroclorid vao binh dinh muc
100 ml, thém 70 ml pha dong, chiéu chum tia UV tai
254 nm trong 24 gid, tiép tuc xtr Iy theo quy trinh phén tich.

Tién hanh tiém sic ky cac dung dich trén, sic ky d6
thu dugc nhu trinh bay trong Hinh 1.

Két qua: Thoi gian luu cta pic chinh trong sic ky dd
cua dung dich thu 1a tuong ty dung dich chuén tai 7,9
phut. Pic tap A tich hoan toan ra khoi pic venlafaxin, c6
thoi gian luu khoang 7,2 phit. Mau placebo khong c6 pic
tai thoi gian luu twong Gng vai pic cua venlafaxin va pic
tap A. Mau thtr dé trong diéu kién nhiét d6 100°C trong
3 gio va mau thir chiéu tia UV trong 24 gid khong thay
xuét hién thém pic tap. Cac miu thir trong moi trudng
acid, moi truong kiém, méi truong oxy hoa co xuét hién
cac pic tap, tuy nhién cac pic tap nay déu tach hoan toan
ra khoi pic dugc chat. Nhu vay phuong phép dua ra la
dic hiéu dé xac dinh tap chét trong vién venlafaxin giai
phong kéo dai.
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Hinh 1. Sdc ky @6 cdc mau: Mau trdng (a), mau placebo (b), mau danh gid do phan gidi (¢), mau chudn (d),
mau thir (e), mau phéan hity trong méi truong acid (f), mdau phan hity trong méi triecong kiém (g), mdau phan hity
trong méi trueong oxy héa (h), mau phdn hiy trong diéu kién nhiét dé cao (i), mau dwdi anh sang tir ngoai (k).
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3.3. Xdc dinh gi¢i han phdt hién LOD va gidi han
dinh lwong LOQ

3.3.1. Xac dinh LOD

Tién hanh pha lodng dan dung dich chuan venlafaxin
dmuc 2.2.2.2, tiém sic ky cac dung dich chuén thu duoc
va dung dich mau tring 1a pha dong nhu diéu kién sic ky
dua ra trong muc 2.2.2.1. Giéi han LOD duoc xac dinh
dya vao ty 1é dap ung pic trén nhiéu (S/N) nam gitra 3:1
va 2:1.

PDAMuli 1

50

2.5

Venlataxin { 8.221

0.04

0o © 25 s0 15 _
Hinh 2. Sdc ky do ciia dung dich venlafaxin tai nong
dé LOD

O nong d6 0,045 pg/ml thi ty 1& S/N ndm trong khoang
ty 1& 3:1 va 2:1. Do vay LOD cua phuong phap dugc xac
dinh 12 0,045 pg/ml, sic ky db thé hién trong Hinh 2.

3.3.2. Xdac dinh LOQ

LOQ=3,3xLOD=3,3x0,045=0,15 pg/ml.

3.4. B tuyén tinh

Tir dung dich chuan gbc c6 ndng do venlafaxin
hydroclorid 2,5 pg/ml, chuin bi cac dung dich chuan
venlafaxin hydroclorid c6 néng dd khac nhau: Tai
noéng do LOQ (0,15 pg/ml); 50% (0,25 pg/ml), 75%
(0,375 pg/ml), 100% (0,5 ng/ml), 120% (0,6 pg/ml) so
v6i nong do dinh luong tap (0,5 pg/ml) & 100%, ndng
dd nay duogc xac dinh dya vao gidi han cho phép dbi voi
tap bat ky 1a 0,2% va tir cach tién hanh pha dung dich
thtr nhu 6 muc 2.2.2.2.

Tién hanh chay sdc ky céc dung dich trén. Xac dinh
phuong trinh hdi quy tuyén tinh, hé sé twong quan tuyén
tinh giita ndng do chat chuan venlafaxin hydroclorid c6
trong mau va dap ung pic thu duoc trén cac sic ky do
bang phuong phap binh phuong tdi thiéu. Két qua dugc
trinh bay trong Bang 3, Hinh 3.

Bing 3. Két qua danh gid dj tuyén tinh ciia phwong phdp

Hinh 3. D6 thi biéu dién moi tuong quan tuyén tinh

giita nong do venlafaxin va dién tich pic

Néng dp (ug/ml) | Thé tich dung dich chudn géc (ml) | Binh dinh mirc (ml) | Di¢n tich pic venalafaxin (mAU.s)

0,15 3 50 6049,5

0,25 50 10050

0,375 3 20 14640

0,50 5 25 19755

0,60 6 25 23331

Phwong trinh hdi quy: y = 38502 x + 326,62; Hé s6 twong quan r = 0,9998
Phén trim hé s6 chén tai ndng d 100%: 1,7%
2500 Két qyé trong Bang 3 va Hinh 3 cho thdy trong
2 2o0m i Ol khoang nong d9 tir 0,15 pg/ml (tai LOQ) dén 0,6 pg/m
& / (120% so v&i nong do dinh lwong) co sy tuong quan
fﬁ’ — / myén tinh chat ché gitra néng do va dién tich pic, hé sb
Sg 5000 0/ twong quan r = 0,9998, ph?m tram hé s6 chan tai néng do
. 100% la 1,7%, nhé hon 2%.
0 0.1 0.2 03 04 0.5 0.6 0.7 3 5 Dé ddng
Néng d9 venlafaxin HCI (ug/ml) )

- Chuén bi 05 mau tu tao b'img cach thém chinh xac
mot lwong chat chudn venlafaxin hydroclorid vao cac
mau placebo. Luong venlafaxin hydroclorid thém vao
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tuong tng voi 5 muc néng do: LOQ, 50%, 75%, 100% va 120% so voi néng d6 dinh luong tap (0,5 pg/ml). Méi
murc ndng d¢ tién hanh lap lai 3 lan.

Tiém cac dung dich vao hé thong sic ky, luu lai sic ky do, két qua danh gia do dang duoc trinh bay trong Bang 4.

Bing 4. Két qua khao sat dg diing ciia phwong phdp dinh lwong tap

% so véi nong Luong Luwong chudn | Dign tich pic | Lwong chudin % Thu hdi % Thu héi
do dinh lwong | placebo (g) |thém vao (ug)| (mAU.s) tim lai (ug) ’ trung binh (%)
68,3 15,462 6166 15,685 101,44
100,61
LOQ 68,1 15,462 6102 15,720 101,67 RSD = 1,64%
68,8 15,462 6002 15,263 98,72
68,6 25,770 10130 26,097 101,27
0 100,44
68,4 25,770 10071 25,945 100,68 RSD = 0,97%
69,0 25,770 9940 25,607 99,37
68,8 38,655 14986 38,608 99,88
101,16
75 68,2 38,655 15023 38,701 100,12 RSD = 2,01%
68,6 38,655 15526 40,000 103,48
68,6 51,540 20568 52,57 102,0
100,69
100 69,2 51,540 20408 51,782 100,47 RSD = 1,21%
68,4 51,540 19928 51,339 99,61
68,8 61,848 24635 63,467 102,62
100,94
120 68,5 61,848 23967 61,743 99,83 RSD = 1,48%
69,1 61,848 24096 62,070 100,37

Két qua trong Bang 4 cho thiy ty 18 phan tram thu hdi cao, tir 98,72% dén 103,48% déu nam trong khoang tir
95,0% - 105,0% v&i gia tri RSD & ca 5 mirc ndng do tir 0,97% dén 2,01% (déu nhod hon 3%).
3.6. Khodng xdc dinh

Tir két qua tham dinh d6 tuyén tinh va do dang suy ra khoang xac dinh 1a tir LOQ (0,15 pg/ml) dén
0,60 pg/ml.
3.7. Dg chinh xdc

3.7.1. D¢ lap lai

Chuén bi 02 mau tu tao béng cach thém chinh xac mét lugng chit chuan venlafaxin hydroclorid vao cac mau
placebo. Lugng venlafaxin hydroclorid thém vao tuwong tng voi mirc nong do tai LOQ (0,15 pg/ml) va tai muic
100% so véi nong do dinh lugng tap (0,5 pg/ml). Moi mirc nong dd tien hanh lap lai 6 lan.
3.7.2. Do chinh xdc trung gian

Tién hanh nhu d6 1@p lai nhung thuc hién ¢ ngay khac va kiém nghiém vién khac.

Két qua danh gia 6 chinh xac dugc thé hién trong Bang 5.
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Bdng 5. Do chinh xac cua phwong phap (D¢ lap lai va dé chinh xac trung gian)

Kiém nghi¢m vién 1
Tai nong do LOQ (0,15 ug/ml) Tai nong d@é 100% (0,5 ug/ml)
STT Dién tich pic % Dinh lugng STT Dién tich pic % Dinh lugng
1 6144 102,37 1 20014 100,04
2 6166 102,74 2 20399 101,96
3 6102 101,67 3 20568 102,81
4 6217 103,59 4 20100 100,47
5 6260 104,30 5 19928 99,61
6 6154 102,54 6 20666 103,3

Trung binh = 102,87%; n = 6; RSD = 0,94%

Trung binh =101,37%; n = 6; RSD =1,54%

Kiém nghi¢m vién 2
Tai nong dp LOQ (0,15 ug/ml) Tai nong d@ 100% (0,5 ug/ml)
STT Dién tich pic % Dinh lugng STT Dién tich pic % Dinh lugng
1 6180 102,69 1 19706 98,23
2 6081 101,05 2 20544 102,46
3 6068 100,83 3 20226 100,83
4 6163 102,41 4 20163 100,51
5 6039 100,35 5 20749 103,43
6 6173 102,57 6 20327 101,33

Trung binh =101,65%; n=6; RSD =1,03%

Trung binh =100,97%; n=6; RSD =1,79%

Trung binh =102,26%; n = 12;
RSD =1,13%

Trung binh =101,17%; n=12;
RSD =1,59%

Két qua thu dugc cho thiy phwong phéap c6 d6 chinh
xéac phi hop (RSD < 2%) dé phan tich tap chat lién quan
trong mau.

4. Két luan

Qua qua trinh khao sat da xay dung dugc phuong

phap xéac dinh tap chét lién quan cia venlafaxin trong

vién giai phong kéo dai. Phuong phap dugc tham dinh
trén cac ti€u chi nhu tinh dac hiéu, do tuyén tinh, do
chinh xac, d§ dung, gidi han phat hién (LOD), gidi han
dinh lugng (LOQ). Két qua danh gia cho thiy phuong
phap da xay dung phu hop dé xac dinh tap chat trén mau
vién nén venlafaxin giai phong kéo dai.

Tai liéu tham khao
1. BoY t& (2018), “Hudng din ciia Asean vé tham dinh quy trinh phan tich”, Théng tw s6 32/2018/TT-BYT ngay 12/11/2018
ciia B Y té Quy dinh viéc dang ky luu hanh thudc, nguyén liéu lam thuoc, trang 298-311.
2. Baldania at al. 2008, “RP-HPLC Estimation Venlafaxine hydrochloride in Table Dosage Forms”, Indian Journal

of Pharmaceutical Sciences, 70 (1), pp. 124-128.

3. ICH Topic Q2B (1996), Validation of Analytical Procedure: Text and Methodology.
4. The United States Pharmacopeia 40-NF 35 (2017), Venlafaxine Hydrochloride Extended-Release Capsules, 3,

pp. 6667-6673.

SUMMARY

A reverse phase high performance liquid chromatographic method was developed and validated for the determination
of related compounds in Venlafaxine extended release tablets. Chromatography was carried out on phenomenex CI18
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reversed-phase column (25 cm x 4.6 mm, 5 um), using a mixture of Acetonitrile - Phosphate buffer pH 3.0 (25 : 75 v/v) as
a mobile phase at a flow rate of 1.0 mL.min™'. Detection was performed at 224 nm at ambient temperature. The calibration
curve was linear (r = 0.9998) over a concentration range from 0.15 to 0.60 ug/ml. Limit of detection (LOD) and limit
of quantitation (LOQ) were found 0.045 ug/ml and 0.15 ug/ml respectively. The method was validated for its linearity,
precision and accuracy. The proposed method was successfully applied for the determination of related compounds of the
Venlafaxine extended release tablets.

(Ngay nhan bai: 30/11/2019 ; Ngay phan bién: 19/02/2020 ; Ngay duyét dang: 24/03/2020)

NGHIEN CUU DINH LUONG TENOFOVIR TRONG HUYET TUONG NGUOI
BANG PHUONG PHAP LC-MS/MS

DUONG ANH HIEP

Trung tim Kiém nghiém Thuoc — My phim
— Thwc phdm Bac Kan

TA MANH HUNG, HOANG VAN PUC,
POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tenofovir, twong dwong sinh hoc, huyét tuwong, LC-MS/MS.

1. Pit van dé

Tenofovir (TFV) 1a thudc khéng virus thudc nhom e
ché men sao chép nguoc loai nucleotid, ¢6 trong nhiéu
phac d6 diéu tri HIV/AIDS ctia T chiic Y té Thé gidi
(WHO) va diéu tri viém gan virus B. TFV duogc khuyén
cao st dung rong rai nhu mét lya chon dau tay trong cac
hudng dan diéu tri HIV trén Thé gidi, do nhitng déc tinh
an toan, dung nap tot, hiéu luc cao trong phac do phdi
hop, str dung tién loi (1 vién/ngay) gilp tang viéc tuan
thu diéu tri [1]. Hién nay, mdt s6 doanh nghiép duoc
dd va dang nghién ctru san xuat cac ché pham chua
TFV duéi dang céc tién thudc (pro-drug) nhu Tenofovir
disoproxil fumarat hay Tenofovir alafenamid nén nhu
cau nghién ciru twong duong sinh hoc 1a diéu can thiét
va xuét phat tir thuc té. Dua vao trang thiét bi hién co
va tham khao mot s6 phuong phap phan tich da dugc
cac tac gia cong b [3],[4] dong thoi duwa trén nguyén 1y
ctia phuong phép sic ky long - khdi phd, chung toi da
tién hanh nghién ctru dinh lugng Tenofovir trong huyét
tuong nguoi bang phuong phap LC-MS/MS.

2. Thuc nghiém
2.1. Nguyén vt li¢u
2.1.1. Chat chudn

- Tenofovir monohydrat: Chuan USP; SKS: R044C0;
ham lugng: 100%;

- Acyclovir: chuan Duoc dién Viét Nam; SKS:
0105137; ham luong 98,87%; do am: 3,99%; nha san

xuét: Vién Kiém nghiém thudc Trung uong; dugc dung
lam chuan ndi trong phuong phap phan tich.
2.1.2. Dung méi, héa chat

- Acetonitril, methgnol, amoni bicarbonat, acid
acetic bang dat tiéu chuan tinh khiet dung cho phan tich
hodc sac ky.

- Huyét tuong trang: Khong c6 TFV cua Vién Huyét
hoc va Truyén méu Trung uong.
2.2. Thiét bi va dung cu phén tich
2.2.1. Thiét bi

Céc thiét bi duoc quan 1y va hiéu chuan theo cac quy
dinh cua ISO/IEC 17025 va GLP.

- May sic ky 1ong kh6i phd AB Sciex QTRAP 6500+
(Sciex — My);

- Can phan tich Mettler Toledo (Thuy Sy, d6 chinh
xac d = 0,1 mg);

- Tt lanh sau -35 °C + 5 °C (Panasonic — Nhat Ban);

- M4y ly tam lanh (Sigma 4-16K — Btrc);

- May lgc nudc, ...
2.2.2. Dung cu

Binh dinh muec, pipet loai A, 6ng ly tam, ...
2.3. Piéu ki¢n phan tich
2.3.1. Piéu kién sdc ky

- Cot Luna C18; 150 x 4,6 mm; 3 um. Cot bao vé:
C18,4 x 3 mm.
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- Pha dong: Methanol - amoni bicarbonat 10 mM ty
1& 10 : 90 (v/v).

- Tbc @6 dong: 0,8 ml/phut

- Thé tich tiém mau: 20 pl

- Nhiét d¢ autosampler (buéng tiém mau): 200°C

2.3.2. Piéu kién khoi pho

Kiéu khéi phd hai ldan (MS/MS), ngudn ion hoa
ESI (+). Cac thong sd cua thiét bi khdi phd dé phat
hién TFV va chit chuan noi (IS) duogc trinh bay &
Bang 1.

Bing 1. Céc thong so ciia detector khoi phé ding dé dinh heong TFV va acyclovir

Thing s § Hogt chat Tenofovir Acyclovir (1S)
Ché 6 ion hoa ESI (-) ESI (-)
Dién thé dau phun (V) 4500 4500
Nebulizer gas (psi) 65 65
Turbo gas (psi) 65 65
Temperature (°C) 600 600
Decluster potential (V) 40 30
Curtain gas (psi) 25 25
Collision cell exit potential (V) 15 13
Manh me (m/z, Dalton) 286,0 224.0
Nang luong phan manh (V) 28,0 26,0
Manh con (m/z, Dalton) 134,0 150,0

2.3.3. Phuong phdp xit Iy mdu

Thém 50 pl dung dich chuan ndi (ndng do chinh xac
khoang 3 pg/ml) vao 0,5 ml mau huyét tuong (HT) da
rd dong ¢ nhi¢t do phong, thém 250 pl dung dich acid
acetic 1 M. Lic xody 5 gidy. Thém 2 ml acetonitril, lic
xoay 10 gidy. Ly tim 6000 vong/phut trong 5 phit. Lay
500 ul 16p dich ndi, c6 bay hoi dung méi. Hoa tan cin
trong 500 pl nudc, tiém sic ky.
2.3.4. Phwong phdp tinh két qua

Xac dinh néng do TFV c¢6 trong cac mau thir (chua
biét ndng dd) dua vao ty 1& dién tich pic TFV/IS thu
dugc tir sic ky dd ciia mau thir va dudng chuin biéu thi
mdi tuong quan giita ndng d6 TFV co trong cac mau
chuan véi ty 1& dién tich pic TFV/IS ciia mau chudn.
Tién hanh tham dinh phuong phap phén tich theo quy
dinh cia EMA va US-FDA [2],[5].
3. Két qué va ban luin
3.1. D¢ ddc hiéu - chon lgc ciia phwong phdp

Phan tich cac mau HT tréng, mau HT tu tao

chtra chudn ndéi va TEV ndng do khoang 3 ng/ml
theo phuong phap da xdy dung va ghi lai sic ky do
(Hinh 1, 2).

Trén SKD ciia mau HT tring (Hinh 1), tai thoi diém
3,37 phut va 4,29 phut trung véi thoi gian luu cia TFV va
IS trong mau chuén (Hinh 2) khong xuit hién cac pic co
manh phé khéi m/z = 286 — 134 (dic trung cho TFV) va
manh phd khéi m/z = 224 — 150 (dic trung cho IS). Do
vay, phuong phap phan tich c6 do dac hiéu - chon loc voi
TFV va IS theo cac quy dinh cua phuong phap phan tich
thude trong dich sinh hoc [2],[5].

3.2. Puwong chuin va khodng tuyén tinh

Phan tich cAc mau HT chtra chuan noi va chuan TFV
¢6 ndng do khoang 3 ng/ml dén 600 ng/ml theo quy trinh
da xay dung. Xac dinh sy twong quan giita nong d6 TFV
c6 trong mau va ti 1& dién tich pic TFV/IS thu duoc trén
SKP bang phuong phap hdi qui tuyén tinh, sir dung hé
s6 ty trong 1/(ndng do)%.
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Hinh 1. SKP mau HT tring

Két qua xac dinh méi twong quan nay dugc trinh bay ¢ Bang 2.

Bing 2. Két qua tham dinh khodng tuyén tinh ciia phwong phdp

Hinh 2. SKD mau HT trang c6 IS va TFV nong dé 3 ng/ml

Miu chuin D¢ ding (%)
](:Z;’i Zﬁ Duong chuin 1 Duong chudén 2 Duong chuén 3 Duong chuin 4 Duong chuin 5
3,0 102,3 102,2 102,5 99,3 101,4
6,0 97,2 98,4 97,1 103,5 100,2
15,1 97,6 94,9 94,8 95,0 94,0
30,2 92,6 94,4 100,2 96,6 94,1
60,4 104,7 103,0 97,6 104,7 103,5
120,8 101,0 96,8 105,0 103.4 99,4
302,1 104,4 105,8 100,3 99,2 102,5
604,1 100,2 104,5 102,5 98,3 108,4
Phwong trinh hdi | y=0,0052x+ | y=0,0055x+ | y=0,0058x— | y=0,0059x+ | y=0,0065x +
quy (y = ax+b)” 0,0011 0,0004 0,0014 0,0007 0,0001
Hésbr 0,9989 0,9987 0,9992 0,9992 0,9989

(*) Ghi chii: x la nong d¢ TFV (ng/ml) ¢6 trong mau; y la ty Ié dién tich pic TFV/IS

Két qua tham dinh cho thiy trong khoang ndng do
tir 3 ng/ml dén 600 ng/ml c6 sy twong quan tuyén tinh
gitta ndong d6 TFV va ty 1é dién tich pic TFV/IS v&i hé sb
twrong quan x4ap xi bang 1.

Nong d6 TFV xéc dinh tir dwdng chudn so v6i ndng
do 1y thuyét déu nim trong gioi han cho phép (80 -
120% d6i v6i ndong do thap nhat, 85 - 115% ddi véi cac
ndng do con lai) theo quy dinh cta phuong phap phan
tich thudc trong dich sinh hoc [2],[5].

Tap chi KIEM NGHIEM THUOC - S 2.2020; Tép 18.(68)

3.3. Gioi han dinh lwong dudi ciia phuwong phap
Phan tich cac miu HT tring va mau HT chira
chuin néi va chuin TFV c6 ndng do chinh x4c khoang
3 ng/ml (mau LLOQ). Xac dinh néng do TFV c6 trong
cac mau LLOQ tir cac dudng chudn tién hanh lam song
song trong cuing diéu kién.
Két qua thim dinh giéi han dinh luong dudi cua

phuong phap dugc trinh bay ¢ Bang 3.
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Bing 3. Két qua xdc dinh gid tri LLOQ ciia phwong phdp

Miu trlfng Mbu chuin (3 ng/ml)
ST Dién tich pic |Di¢n tich pic TFV] %" Zq"” pic | Nong d‘?’; ZZ)’"" thay | Do (%”g

1 0 49280 2591127 29 96,5

2 0 49526 2669093 2,8 94,1

3 0 50551 2750673 2,8 93,2
4 0 50743 2670122 2,9 96,4
5 0 49381 2633820 29 95,1
6 0 48880 2556563 2,9 97,0
Trung binh 0 49727 2645233 2,9 95,4
CV (%) 1,6

Pip Gng trung binh ciia miu tring /[LLOQ 0

Két qua tham dinh cho thay trong cac mau tréng khong xudt hién pic tap co cung thoi gian luu cua pic TFV trong
cac mau LLOQ. Ty 1¢ gitra ndng d6 TFV xéc dinh tir duong chuin so v6i ndng d6 1y thuyét ¢é trong cac mau LLOQ
nam trong khoang tir 93,2% - 97,0% (trung binh = 95,4% va CV = 1,6%), dap tng yéu cau gioi han dinh luong dudi
ctia phuong phép phan tich thude trong dich sinh hoc [2],[5].

3.4. Xac dinh dj dung, do lap lai ciia phwong phdap

Tién hanh thdm dinh d6 ding, d¢ lap lai trén 5 16 mau LLOQ, LQC, SQC, MQC, HQC chtta TFV ¢6 ndng do
tuong ng 13 3 ng/ml; 9 ng/ml; 90 ng/ml, 240 ng/ml va 480 ng/ml. Xac dinh ham luong TFV c¢6 trong cic mau bing
dudng chuan phan tich trong cuing diéu kién. Do dung ciia phuong phap 1a ty 1& % gitta ndng do xac dinh dugc so
v6i nong d¢ 1y thuyét. Do lap lai ciia phuong phap duoc biéu thi bang gia tri CV%. Két qua xac dinh do ding, do
13p lai ciia phuong phap dugc trinh bay ¢ Bang 4.

Bing 4. Két qua tham dinh dg diing, do lap lai trong ngdy va khdc ngay

LLOQ LOC SOC MQC HOC
D§ diing, (= 3 ng/ml) (= 9 ng/ml) (= 90 ng/ml) (= 240 ng/ml) (= 480 ng/ml)
aolaplai | b5 qung | CV |Poding| CV | Poding | CV | Poding | CV | Poding | CV
(%) %) | (%) (%) (%) (%) (%) (%) (%) (%)
Trong ngay 95.4 1,6 92,8 4.5 93,6 5,4 99,8 3,0 102,7 1,3
Khéc ngay 106,1 8,6 98,7 4,7 98,3 5,3 94,5 6,2 95,7 7,7

Két qua tham dinh cho thiy & cic nong do thap, trung binh va cao, phuong phép c6 do dung trong ngay va khac
ngay xap xi 100%; do lap lai trong ngay va khac ngay véi gia tri CV nho hon 15%.
3.5. Nghién ciru d én dinh ciia hoat chit trong huyét twong

Tién hanh nghién cuu do on dinh cua TFV trong HT trén cac 16 mau LQC va HQC. Panh gia do on dinh cua
TFV trong HT bang cach so sanh nong d6 TFV ¢6 trong cac mau dugc bao quan va cac mau cd ndng do twong Gmg
duogc phan tich ngay sau khi hoa tan chuan TFV vao HT trang. Két qua nghién ctru d6 6n dinh cia TFV duoc trinh
bay trong Bang 5.
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Bing 5. Két qua nghién ciru dg on dinh ciia TFV trong huyét twong

P I 5 Néng dp ban dau | Nong dp sau béio quin %
Do on dinh Mau (ng/ml; n = 6) (ng/ml; n = 6) Sai khdc

LQC 9.4 8,6 8.5
4 chu ki dong - ra

HQC 508,0 4545 10,5
D6 6n dinh thoi gian ngén LQC 9,0 8,5 -5,2
(5 gio, nhiét do phong) HQC 4740 457,7 3.4
Do On dinh trong autosampler LQC 8,9 8,8 -2,8
(47 gi6/20 °C) HQC 449 4 4240 5,6
Do 6n dinh dai ngay LQC 9.4 8,1 -14,2
(-35°C -5 °C, 90 ngay) HQC 508,0 457,1 10,0

4. Két luan

Nghién ctru da xay dung dugc phwong phép dinh lugng Tenofovir trong huyét twong ngudi bang phwong phap
LC-MS/MS. Két qua tham dinh cho thiy, phwong phap co gia tri gidi han dinh lwong dudi nhé (3 ng/ml); khoang
tuyén tinh rong (tir 3 ng/ml dén 600 ng/ml); d6 ding dao dong trong khoang tir 92,8% - 106,1%:; d6 lap lai véi gia
tri CV% nho (1,3% - 8,6%), thoi gian phén tich ngan (6,0 phiit cho mdi mau), dap ing yéu cau déi voi phuong phap
phan tich thudc trong dich sinh hoc cia US-FDA va EMA [2],[5]. Phuong phép da xay dung co thé img dung trong
céc nghién ctru danh gia twong dwong sinh hoc dbi véi ché pham chira hoat chit Tenofovir.
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SUMMARY

A high throughput and specific method using ultra performance liquid chromatography tandem mass spectrometry
was developed for determination of Tenofovir in human plasma. The Tenofovir and internal standard were separated from
human plasma by liquid - liquid extraction technique. Analytes were chromatographed on a C18 column (150 x 4.6 mm;
3 um) with isocratic elution using a tandem quadrupole mass detector (QTRAP 6500" — AB Sciex). The mobile phase
consists of Methanol and Ammonium bicarbonate 10 mM solution with suitable ratio. The assay was linear over the
concentration range of 3 - 600 ng/ml. The LLOQ was 3 ng/ml. The intra-day and inter-day accuracy were within 92.8%
- 106.1%;, This method can be used for BE studies of Tenofovir preparations.

(Ngay nhan bai: 14/03/2020 ; Ngay phan bién: 20/05/2020 ; Ngay duyét dang: 17/06/2020)
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NGHIEN CUU XAC BINH HOAT LUC KHANG SINH TYROTHRICIN
BANG PHUONG PHAP PO DO BUC VI SINH VAT

NGUYEN THI THU HUONG, TRINH THI PHUONG DUNG, HO THI THOM,
NGUYEN TH] THU HUONG, NGUYEN THI THU

Vién Kiém nghiém thuéc Trung wong

Tir khoa: Tyrothricin, xac dinh hoat luc khang sinh, phwong phap do do duc vi sinh vat.

1. Pit van dé

Tyrothricin 1a khang sinh thudéc nhém polypeptid,
n6 bao gdm chii yéu 1a Gramicidin va Tyrocidin, c6 tac
dung khang khuan tai chd, khang sinh nhay cam trén
tryc khudn gram (+) va mot s6 cau khuan gram (-). Hién
nay trén thi truong cé nhiéu ché pham dang gel bbi da,
vién nén ngam c6 chira khang sinh Tyrothricin. Khang
sinh nay tan rat it trong nudc nén khong thé trién khai
dinh lugng bang phuong phap khuyéch tan trén thach
nhu céc khang sinh thong thudng khac, vi vay dé dap
mg nhu cau kiém soat cht lugng va gop phan nang cao
kha nang kiém tra chit lugng thudc, giam thoi gian phan
tich xudng chi con 8 gio, trong pham vi bai viét nay
chung t6i xin gidi thiéu két qua nghién ctru tham dinh
phuong phap do do duc vi sinh vat dé xac dinh hoat luc
khang sinh Tyrothricin trong ché pham gel bi da.

2. Thwe nghiém

2.1. Thiét bi, dgmg cu, hoa chét, moi trwong, chiing
vi sinh vdt, chdt chudn
2.1.1. Thiét bi, dung cu

Pi duoc hiéu chuan theo yéu cu cia GLP ~-WHO
va ISO/IEC 17025.

- Can phan tich Mettler Toledo MS 105 d¢ chinh xéc
0,1 mg;

- May do pH Mettler Toledo S220;

- Tt an toan sinh hoc cép 2 Safe Fast Elite 212 D;

- Tt nudi cdy Memmert IN 260;

- Tt say Memmert UF 260 Plus;

- Nbi hép hai cira Priorclave;

- Méy do quang ph6 Shimadzu UV-2600;

- B& 6n nhiét Julabo;

- Tt mat 2-8 °C Panasonic MPR;

- Micropipet Effendof thé tich 100 ul,
5000 pl, 10000 pl;

- Cac dung cu thuy tinh chinh xac loai A.

1000 pl,

2.1.%. Héa chat, moi truong, chung vi sinh vat, chat
chudn
2.1.2.1. Héa chat

- Formaldehyd (Scharlau);

- Ethanol (Scharlau).

2.1.2.2. Méi trudong

- Mbi truong s6 3 (USP 42): pH sau tiét khuan: 7,0
+ 0,05. Thanh ph?m: Pepton 5,0 g; cao ndm men 1,5 g
cao thit 1,5 g; natri clorid 3,5 g; dextrose 1,0 g; dikali
hydrophosphat 3,68 g; kali dihydrophosphat 1,32 g;
nuée tinh khiét 1000 ml.
2.1.2.3. Chiing vi sinh vat

- Enterococcus hirae ATCC 10541; Sb 16: 698-72;
Ngudn gbc: ATCC (My).
2.1.2.4. Chéit chuan

- Chudn (USP RS): Gramicidin SKS: JOM340,
ham luong: 1049 pg/mg (Sau sdy kho ¢ diéu kién ap
suat 5 mm Hg, 60°C, 3 gio).

- Chudn lam viéc: Tyrothricin SKS: B2400220, ham
luong: 1133 pg/mg (nguyén trang).
2.2 Déi twong, npi dung va phwong phdp nghién
ciru
2.2.1. Poi twong nghién ciru

a. Mau Thir

Cong thuc trong 1 g gel bdi da: Tyrothricin
1,0 mg; cetylpyridin clorid monohydrat 0,5 mg;
propylen glycol 10,0 mg; ethanol 96% 10,0 mg; ta dugc
vira du 1000 mg.

b. Mau Placebo: Cetylpyridin clorid monohydrat
0,5 mg; propylen glycol 10,0 mg; ethanol 96% 10,0 mg;
ta dugc vura du 999 mg.
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2.2.2. Noi dung nghién cutu

- Xay dyng va tham d‘inh quy trinh x4c dinh hoat lyc
khang sinh Tyrothricin bang phuong phap do d6 duc vi
sinh vat.

- Ung dung dé dinh luong Tyrothricin trong gel boi
da.

2.2.3. Phwrong phap nghién ciru

- Dua trén céc tai liéu tham khao, tién hanh khao sat
cac diéu kién dinh lwong: quy trinh nudi cdy va ndng do
chiing vi sinh vat, quy trinh xir Iy mau thir, néng do lam
viéc cua khang sinh, thoi gian nudi céy,... Irra chon cac
diéu kién t6i wu cho phép thir.

- Dua trén cac tai liéu tham khéao va dic diém cua
phép thir vi sinh vat, tién hanh tham dinh quy trinh dinh
luong Tyrothricin.

- Tham khao USP 42, <81> Antibiotics-
Microbiological Assays dé tinh toan két qua dinh luong.

- Tham khéo cac huéng dan vé thim dinh phuong
phép dinh lwong bang k¥ thuat vi sinh vat theo USP 42,
<[223> Validation of Alternative Microbiological
methods, tién hanh cic nghién ctru tham dinh: D6 dic
hiéu, do tuyén tinh, do ding, khoang xac dinh, do chinh
xac cua phuong phap.

3. Két qua va ban luin

3.1. Xdy dung quy trinh xdc dinh hoat luc khdng
sinh Tyrothricin bang phwong phdp do d¢ duc vi
sinh vt

Sau khi khao sat vé quy trinh cdy truyén chung vi
sinh vat, néng d6 1am viéc cua hon dich chung, néng
d6 1am viéc ctia khang sinh, quy trinh pha mau thu, thoi
gian tién hanh thir nghiém, nhém nghién ciru d t6i wu
hoa cac diéu kién thir nghiém nhu sau:
3.1.1. Chudn bi hén dich chung lam viéc

- Ché tao hdn dich ching Enterococcus hirae ATCC
10541 1am viéc: Ciy truyén ching 2 - 3 lan trong 24 gio
& 37 °C + 1°C trong mdi trudng sb 3, thu dugc hdn dich
ching gdc ¢6 nong do twong duong d6 duc McFarland sb 2
(co d6 truyén qua khoang 35,6% & budc séng 600 nm).
Lay 1 ml hon dich ching gbc, cdy vao 100 ml moi
truong s6 3 thu dugce hdn dich ching 1am viée. Chudn bi
hon dich chung lam viéc mbi khi tién hanh thir nghiém.
3.1.2. Chudn bi dung dich chudn, dung dich thir, dung
dich placebo

* Chudn bi dung dich chudn lam viéc:

- Chuén bi mét dung dich chuin géc Gramicidin

trong ethanol ¢6 ndng d6 chinh xac khoang 1000 pg/ml.
Bao quan ¢ nhiét d6 2 - 8 °C trong 30 ngay.

- Pha lodng tir dung dich chuan gbc bang ethanol thu
dugc day dung dich chuan lam viéc c6 nf”)ng d6 0,20 pg/ml,
0,32 pg/ml, 0,40 ug/ml, 0,48 pg/ml, 0,60 pg/ml.

* Chudan bi dung dich thir lam viéc:

- Can mot lwong ché pham tuong duong véi 2,5 mg
Tyrothricin vao binh dinh mic 50 ml. Thém ethanol dén
vach, lic déu, thu duoc dung dich tht géc Tg cod néng
d6 Tyrothricin khoang 50 pg/ml. Tiép tuc pha lodng
bang ethanol dugc dung dich thir lam viéc c6 ndng do
Tyrothricin khoang 2,00 pg/ml.

- Tién hanh chuan bi 3 mau thir doc lap, pha cac mau
thir & c6 nong do lam viéc twong duong nhau.

* Chudn bi dung dich placebo lam viéc:

- Tién hanh pha twong tu nhu pha dung dich thir 1am
viéc thay thé ché pham bang lwong placebo twong tmg
duoc dung dich placebo lam viéc.

3.1.3. Tién hanh

- Chuan bi 25 dng thuy tinh v6 khuén, nap kin, kich
thudc 1,6 cm x 20 cm hoac 1,8 cm x 20 cm.

- Trong diéu kién v6 khuén:

+ Hut chinh xac 9 ml hdn dich chung 1am viéc vao
24 6ng nghiém, vira hit vira lic déu hdn dich ching lam
viéc.

+ ()ng thir nghiém mau chuén: Hut chinh xac 100 ul
dung dich chuén lam viéc c6 ndéng d6 0,20 pg/ml vao
mot éng nghiém chia hdn dich chung lam viéc, tién
hanh 13p lai trén 3 ng, lic déu. Tiép tuc lam tuong tu
v6i cac dung dich chuén lam viée c6 néng d6 0,32; 0,40;
0,48; 0,60 ng/ml.

+ Ong thir nghiém méu thu: Hut chinh xac 100 pl
dung dich thtr lam viéc vao mot 5ng nghiém chtra hon
dich chung lam viéc, tién hanh 1ap lai trén 3 éng, lac
déu. Tiép tuc 1am tuong tu v&i cac dung dich mau thu
con lai.

+ Ong thir nghiém mau tring: Hat chinh xac 100 pl
ethanol vao mot ng nghiém chira 9 ml méi truong s 3,
lic déu (mAu tréng).

+ Nudi cay cac dng nghiém trong bé 6n nhiét & nhiét
d6 37 °C £ 0,5 °C trong 4 dén 5 giv, mdi 2 gid lic déu
cac 6ng nghiém.

- Sau thoi gian nudi cay, dimg thir nghiém bang cach
thém vao mdi éng 0,15 ml formaldehyd, l4c nhe.

- Do d6 truyén qua cia cac éng thir nghiém & budce
song 530 nm so véi miu tring. Lic déu cac Ong thur
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nghiém trude khi do quang, chd 10 gidy dé hdn dich 6n
dinh rdi tién hanh do.

- Phan tich s liéu thu dugc bang phuong phép thong
ké theo chuyén ludn dinh lugng khang sinh biang phuong
phap vi sinh vat trong USP 42, Antibiotics-Microbial
Assays <81>.

- T phuong trinh dwdong chuin, tinh ndng do
Gramicidin trong mau tht, sau d6 lay két qua nay nhan
v6i 5 thu duge ndng do Tyrothricin trong mau thir.

3.2. Thim dinh phwong phdp

- Tién hanh thAm dinh céc chi tiéu: Do dac hiéu, do
tuyén tinh, d¢ ding, khoang xac dinh, d¢ chinh xac.

3.2.1. B$ tuyén tinh

- Sy chit chuin Gramicidin v6i diéu kién ap suat
5 mm Hg, ¢ 60°C, trong 3 gio

- Chuén bi dung dich chuan Gramicidin: Can chinh
xac 0,0518 g chét chuan Gramicidin USP RS pha vira
du 50 ml trong ethanol thu dwoc dung dich chudn goc
¢6 ndng d6 Gramicidin 1086,8 pg/ml. Bao quan dung
dich chudn gdc ¢ 2 - 8 °C trong 30 ngay. Tiép tuc pha
lodng tir dung dich chuén gdc bang ethanol thu dugc cac
dung dich chuén lam viéc S1, S2, S3, S4, S5 ¢6 néng do
Gramicidin 0,2174 pg/ml, 0,3478 pg/ml, 0,4347 pg/ml,
0,5217 pg/ml, 0,6521 pg/ml.

Tiép tuc tién hanh theo qui trinh nhu trong muc 3.1.3.

Két qua dugc bao cao trong Bang 1.

Bing 1. Két qua tham dinh dg tuyén tinh cia phwong phdp

Nong dp (ug/ml) 0,2174 0,3478 0,4347 0,5217 0,6521
Logarit néng do (Ln) -1,5260 -1,0561 -0,8331 -0,6507 -0,4276
. ) 1 45,516 53,987 58,744 65,255 69,780
Do truyén qua cia cac ong chua
céc dung dich chuin (%) 2 45,010 54,167 59,667 64,168 69,405
3 44,345 52,419 59,443 64,354 69,968
Do truyén qua trung binh 44,957 53,524 59,285 64,592 69,718
Phuong trinh hdi quy tuyén tinh y = 22,839 x + 78,94
H¢ s6 twong quan r = 0,995
Db thi dwerng chuén
=22.839x + 78.94
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Hinh 1. D6 thi biéu dién méi twong quan giita Logarit nong do ciia Gramicidin va dé truyén qua

Két qua nghlen ctru cho thdy véi cac dleu kién dinh luwong da chon, trong khoang nong do da khao sat, co su
tuong quan tuyén tinh chit ché giita logarit nong ¢ Gramicidin va do truyén qua véi hé sb twong quan r = 0,995.

3.2.2. Do dac hiéu

- Chuén bi céc dung dich theo hudéng dan trong muc 3.1.2 thu duoc dung dich chuén S3 ¢6 néng d6 Gramicidin
0,3478 pg/ml, dung dich thur lam viéc co néng do Tyrothricin khoang 2,00 ug/ml, dung dich placebo lam viéc tuong

ung.

- Tiép tyc tién hanh theo qui trinh ghi trong muc 3.1.3.
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Két qua dugc bao cdo trong Bang 2.

Bing 2. Két qua tham dinh d¢ ddc hiéu ciia phwong phép

. Do truyén qua 6 budc song 530 nm (%)
Ong Mbu chuin Mbu thi Placebo Miu trd'ng cd'y chiing
1 58,744 60,643 31,385 29,962
2 59,667 60,641 30,033 30,213
3 59,443 59,096 30,179 30,234
Trung binh 59,285 60,127 30,532 30,136

Két qua nghién ctru cho thiy cac thanh phan ta dugc
trong cong thirc thudc, lwong dung méi ethanol dé pha
mau khong anh hudng dén su phat trién cua vi sinh vat
chi thi. Kha ning trc ché su phat trién cua vi sinh vat chi
thi 1 do khang sinh c6 trong mau chuan va trong mau
thir. Phuong phép dat yéu cu vé tinh dic hiéu.

3.2.3. B¢ dung

- Str dung dung dich chuan 1am viéc Gramicidin S,
S,, S5, S,, Sy trong muyc 3.2.1.

- Chuan bi dung dich placebo goc (P o . Can2.5021 g
placebo pha vira du 50 ml ethanol thu dugc dung dich Pose-

- Chuén bj dung dich thir lam viéc Tyrothricin:
Can chinh x4c khoang 0,0466 g chuin lam viéc

Tyrothricin pha vira du 100 ml ethanol thu dugc dung dich
thir gbe (T 4,) (527,978 pg/ml). Lay 5 ml dung dich T,
phavtradu 50 mlethanol thudugc dungdich thirtrung gian
T, (52,798 pg/ml).

Léy the tich dung dich T,, phu hop vao binh dinh
muc 100 ml’ thém 4 m} dung dich placebo goc (P o C),
thém ethanol vira di dén vach thu dugc dung dich thu
lam viéc T ¢é néng d6 Tyrothricin & mic 80%, 100%,
125% so voi néng dd theo qui trinh dinh lugng la
2,00 pg/ml. Tiép tuc tién hanh nhu quy trinh ghi trong
muc 3.1.3. Tinh toan két qua thir nghiém theo USP 42,
<81> Antibiotics- Microbiological Assays.

Két qua dugc bao cao & Bang 3.

Bdng 3. Két qua khdo sat d@é dung cua phwong phap

|| Nongdpdabidt Nong ag tim lgi T3 ¢ tim lai % Thu hdi
Mirc nong do|Mau thir| cua dung dich thir cua dung dich thir (%) trune binh
(ug/ml) (ug/ml) ’ &
1 1,6895 1,6908 100,1
100,9%
80% 2 1,6895 1,7155 101,5
RSD =0,8%
3 1,6895 1,7103 101,2
4 2,1119 2,1925 103,8
101,1%
100% 5 2,1119 2,1290 100,8
RSD =2,6%
6 2,1119 2,0818 98,6
7 2,6399 2,8141 106,6
103,0%
125% 8 2,6399 2,6500 100,4
RSD =3,2%
9 2,6399 2,6942 102,1
Két qua % Thu hdi trung binh = 101,7%; RSD =2,3%

Két qua cho thay phuong phap dat yéu cau vé do ding ddi véi phuong phap dinh lugng bang vi sinh vat, voi ty

1é thu hoi tr 98,6% dén 106,6% v&i RSD = 2,3%.
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3.2.4. Khoang xdc dinh

T két qua do ding suy ra khoépg xac dinh cua
phuong phap dinh luong Tyrothricin bang phuong phap
do do duc la tir 1,6895 pg/ml dén 2,6399 pg/ml.
3.2.5. D¢ lap lai va dé chinh xac trung gian

- bo 12_'1pqlai cua ph}mng phap dugc danh gia trén
dd Iéch chuan tuong ddi cua 6 mau thu nghiém dugc

phan tich ghi trong muc 3.1.3.

- B9 chinh xac trung gian dugc danh gia dua trén do
léch chuan tuong ddi cua 12 mau thir duoc phan tich boi
2 kiém nghiém vién khac nhau.

- Két qua khao sat do lap lai va do chinh xac trung

gian duoc thé hién & Bang 4.

Bing 4. Két qua khao sat dg lap lai va d chinh xdc trung gian

KNV Mau thiv | Khéi lwong méu thir () Ham luong so voi nhan (%) Phén tich thong ké
1 2,5146 106,2
2 2,5241 102,7 Ham luwgng
KNV 1 3 2,5249 104,8 trung binh = 105,1%;
4 2,5312 104,6 n = 6;
5 2,5409 105,9 RSD =1,3%
6 2,5263 106,4
1 2,5062 102,3
2 2,5314 99,7 Ham lwong
KNV 2 3 2,5421 103,0 trung binh = 101,6%;
4 2,5219 102,8 n=6;
5 2,5334 102,2 RSD =1,5%
6 2,5257 99,5
Két qua Ham luwgng trung binh =103,3%; n =12; RSD =2,2%

Két qua & Bang 4 cho thiy phuong phap c6 d6 chinh
xac cao thé hién do lap lai voi RSD < 1,5%, do chinh
xac trung gian = 2,2%.

4. Két luan

Qua khao sat thuc nghiém, nhom nghién cuu da

xay dung dugc quy trinh xac dinh hoat lyc khang sinh

Tyrothricin bang phuong phap do d6 duc vi sinh vat
trong ché pham dang gel boi da. Cac két qua thim dinh
ching té phuong phéap dinh lugng theo qui trinh dua ra
¢6 do dac hiéu, do tuyén tinh, do lap lai va do chinh xac
trung gian va do thu hdi tot. Cac diéu kién thir nghiém
¢6 thé trién khai tai da sé cac phong thir nghiém vi sinh.

Tai liéu tham khao

1. B6 Y Té (2017), Duwoc dién Viét Nam, Lan xuét ban thir nim, Phu luc 13.9 — Xac dinh hoat lyc thubc khang sinh bing

phuong phap thu vi sinh vét, tr. PL-318-327.

2. British Pharmacopoeia Commision (2018), British pharmacopoeia, Appendix XIV-A- Microbiological Assay of

Antibiotics, pp A410-A416.

3. The United States Pharmacopeia 42 (2019), <81> Antibiotics- Microbiological Assays, pp. 6414-6442.

SUMMARY
Method was described for the extraction of Tyrothricin from gel products. The potency of Tyrothricin was demonstrated
by Turbidimetric assay techniques. The method was validated in specificity, linear range, precision, accuracy and
validation results proved that this method was suitable to assay Tyrothricin in gel products.

(Ngay nhan bai: 30/11/2019 ; Ngay phan bién: 20/02/2020 ; Ngay duyét dang: 17/06/2020)
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THONG TIN KHOA HOC - TIN TUC

DINH LUONG CITICOLIN TRONG DUNG DICH UONG IFSAN
BANG PHUGNG PHAP SAC KY LONG HIEU NANG CAO

NGUYEN THI HONG YEN, NGUYEN HUU THAO, TRAN THI HONG ANH

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Citicolin, dung dich uéng Ifsan, dinh lwong, sdc ky long hiéu nang cao (HPLC).

1. Pit van dé

Bénh Alzheimer la mot bénh 1y vé ndo tac dong dén
tri nhd, suy nghi va hanh vi. Bénh Alzheimer chiém
khoang 60% dén 80% trong nhiing bénh lam suy giam
tri nhd. Hién tai, c6 hon 5 tri€u nguoi My dang chung
song véi bénh Alzheimer [4]. O Viét Nam, ty 1 bénh
Alzheimer ciing dang gia ting dang ké trong nhitng nim
vira qua [2]. Ngay nay, di c6 nhiéu hoat chat dugc ung
dung trong diéu tri bénh Alzheimer, trong d6 c6 hoat
chit moi Citicolin (chua ¢ trong cic Duoc dién My
(USP 42), Duoc dién Anh (BP 2019), DBDVN'V, ...) da
dugc cap phép va luu hanh trén thi truong dudi cac dang
ché pham khac nhau. Hién tai, trong Dugc dién Trung
Qudc 2015 [5] méi chi co chuyen luan nguyén li¢u
Citicolin natri va cac dang ché pham vién nén, thude
tiém ma chua c6 ché pham dang udng. Dé dap ting nhu
cau kiém tra chit luong va gop phan nang cao kha ning
kiém tra chit luong thubc, trong pham vi bai viét nay
chung t6i xin gidi thiéu phuong phap dinh tinh va dinh
luong Citicolin trong dung dich udng Ifsan bang phuong
phap sic ky 1ong hiéu nang cao.

2. Thue nghiém

2.1. Thiét bi, dung cu, héa chit, chit chuin va déi
twong nghién ciru

2.1.1. Thiét bi, dung cu

Pi duoc hiéu chuan theo quy dinh cua ISO/IEC
17025 va GLP.

- May sic ky long Shimadzu LC 20A véi detector
DAD;

- Cot phan tich: Gemini Rp18 (250 x 4,6 mm; 5 pm);

- Can phan tich: Mettler Toledo AG245;

- May lac siéu am;

- Bd loc dung cho sdc ky, cac dung cu thuy tinh
chinh xac khac,...

2.1.2. Héa chat, chat chudn
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- Kali dihydrophosphat (Scharlau, loai PA);

- Tetrabutylamoni hydroxyd loai dung cho HPLC
(Merck);
- Acid phosphoric (Scharlau, loai PA);
- Methanol loai dung cho HPLC (Merck);
- Chét chuan Citicolin natri:
Nguon gde: Vién Kiém nghiém thudc Trung wong;
Lo SX: WS.0215298.02; Ham luong: 96,63%
H,,N,NaO, P, (nguyén trang);
- Chét chuan 5 - Cytidylat:
Nguédn géc: Dugc dién My (USP);
L6 SX: FOJ 209; Ham luong: 99,6% (nguyén trang);
- Nuée cit dung cho HPLC.

—_
S

2.1.3. Péi twong nghién ciiu
_- Dung dich udng IFSAN, s6 16 NCO1. Cong thirc
dicu ché cho 100 ml nhu sau:

Citicolin (dang Citicolin natri) 10 g;

Té dugc + Nudc tinh khiét vira di 100 ml.

- Mau placeb(z: La 16 mau gia duoc dugc chuzfm
bi nhu mét 16 mau thtr nhung khong c6 thanh phan
Citicolin natri.

2.2. Phuwong phap nghién ciru
2.2.1. Piéu kién scc ky

Trén co s¢ tham khao mot sd tai lidu [1] [31.[5],[6]

va cac trang thiét bi c6 san, chung t6i da tién hanh khao

sat thanh phan pha dong, cot, gradient dung méi, toc do
dong,... dé xay dung chuong trinh sic ky nhu sau:

- Cot Gemini RP18 (250 x 4,6 mm; 5 um);

- Detector UV: 276 nm;

- Thé tich tiém mau: 10 pl;

- Téc dd dong: 1,0 ml/phut;

- Pha dong: Dung dich dém pH 4,5 - Methanol (95 : 5);
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(Dung dich dém pH 4,5: Hon hop dung dich kali
dihydrophosphat 0,1M - tetrabutylamoni hydroxyd
0,01M (1:1). Piéu chinh pH hdn hop nay dén 4,5 bang
acid phosphoric);

- Dung méi pha miu: nudc ct.

2.2.2. Phuong phdp chudn bi mdu

- Dung dich chudn 5 - Cytidylat: Can chinh xac
khoang 25 mg chét chuan 5 - Cytidylat vao binh dinh
murc 100 ml, hoa tan trong nudc, thém nude vura du, l4c
déu (dung dich nay c6 nong d6 0,25 mg/ml).

- Dung dich chudn: Can chinh xac khoang 130 mg
chat chuan Citicolin natri (tvong tmg khoang 125 mg
Citicolin) vao binh dinh muc 50 ml, thém 30 ml nudc,
lic dé hoa tan, thém nudc vira du dén vach, l4c déu. Hat
chinh xac 5,0 ml dung dich thu dugc vao binh dinh muc
50 ml, thém nudc vira du, lic déu. Loc qua mang loc
0,45 pm.

- Dung dich thir: Hat chinh xac 5,0 ml ché phim
vao binh dinh mirc 200 ml, thém nudc vira du, lic déu.
Hut chinh xac 5,0 ml dung dich thu dugc vao binh dinh
muc 50 ml, thém nudce vira du, lic déu. Loc qua mang
loc 0,45 um.

- Dung dich phan giai: Hat dong thé tich dung dich
chuén 5" - Cytidylat va dung dich chuén, lic déu. Loc
qua mang loc 0,45 um.

- Dung dich placebo: Hut chinh xac 5,0 ml mau
placebo vao binh dinh mirc 200 ml, thém nudc vira du,
lic déu. Hut chinh xac 5,0 ml dung dich thu duogc vao
binh dinh mic 50 ml, thém nuée vira du, lic déu. Loc
qua mang loc 0,45 um.

Tiém riéng r& 10 pl dung dich chuan, dung dich thir,
dung dich phan giai, dung dich placebo vao hé théng
sac ky. Ghi lai sic ky dd va dép tmg cua pic chinh trong
dung dich chuan, dung dich phan giai va dung dich thur.
3. Két qua va ban luin
3.1. Lwa chon diéu kién sic ky

Sau khi thay doi cac diéu kién sac ky khac nhau véi
cac khao sat nhu thay dbi cot, thay dbi pha dong, toc
d6 dong,...ching t6i da Iya chon duoc didu kién sic ky
nhu di néu ¢ phan 2.2.1. Trén sac ky do thu dugc cla
dung dich phan giai thé hién & Hinh 1, ching toi thiy
2 pic Citicolin va 5’ — Cytidylat tdich nhau rd rang, pic
d6i xtg va gon, thoi gian phan tich phu hop (khoang
10 phuat). Trén sic ky d6 thu duoc cia dung dich chudn
va dung dich thir (Hinh 2 va Hinh 3) déu cho 1 pic dbi
xung, c6 thoi gian luu tuong tng nhau. Nhu vay viéc
lua chon cac diéu kién sic ky la phu hop.

mAU

PDA Mati ]|
400

Citicolin
5-Cytidylat

T T T T T T T T
1 2 - 4 4 5 6 7 8 L

Hinh 1. Sic ky do dung dich phin gidi

mAU

PDA Muiti 1f

5.146

3
5,141

Hinh 2. Sdc ky do dung dich chudn

3.2. Danh gia phwong phap
3.2.1. Khao sat tinh ddc hiéu

Tiém lan luot cic mau: Dung mdi pha mau, dung
dich placebo, dung dich phan giai, dung dich chuan
va dung dich thir vao hé théng sic ky. Trén sic ky do
dung moi pha miu va dung dich placebo khong cé pic

Hinh 3. Sic ky do dung dich thie

¢ thoi gian luu tuong ung voi pic Citicolin (khoang
5,12 phut) (Hinh 4). Quét phd tir ngoai kha kién cua
dung dich chuan va dung dich thir véi detector PDA
cho thdy quang phd hap thy tir ngoai kha kién ciia hoat
chat Citicolin trong dung dich thtr giéng voi quang phd
hap thu ttr ngoai kha kién ctia hoat chit trong dung dich
chuan, hé s6 trung phd déu xap xi 1,0 (Hinh 5).
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PDA Muli 1|

Hinh 4. Sdc ky d6 dung dich placebo

Véi cac diéu kién sic ky nhu trén va tir cac két qua
thu duoc da ching to phuong phap 1a dic hiéu dé phan
tich dinh tinh va dinh lugng hoat chét Citicolin.

3.2.2. Tinh thich hop ciia hé thong sdc ky

Tinh thich hop cua hé thdng sic ky dwoc xac dinh

bang cach tién hanh tiém dung dich phan giai va tiém

zijo 250 300 350 400 céo 500 50 600 650 20 7;0 nm

Hinh 5. Hinh anh tring phé UV-VIS cua pic Citicolin
cua dung dich thir va chuan

lap lai 6 lan dung dich chuin c6 ndng do Citicolin
khoang 0,25 mg/ml. Ghi lai cac gia tri vé thoi gian luu,
dién tich pic, hé sb dbi xtimg va s dia ly thuyét cua
pic Citicolin, hé s6 phan giai giita pic Citicolin va pic
5 — Cytidylat.

Két qua khao sat tinh thich hop ctia hé thong séc ky
duoc trinh bay ¢ Bang 1.

Bing 1. Khao sdt tinh thich hop ciia hé thong sdc ky

STT Thoi gian luu Dién tich pic H¢ s6 doi xieng | Sé dia ly thuyét | Hé sé phan gidi
(phuy) (mAU.s) (7) (N) (Ry
1 5,112 2697166 1,219 5983
2 5,115 2696688 1,197 5949
3 5,113 2692757 1,203 5794
4 5,116 2698663 1,212 5664 6,9
5 5,120 2700150 1,222 5732
6 5,107 2691352 1,212 5825
Trung binh 5,114 2696129,33 1,21 5824
RSD (%) 0,09 0,13

Céc s liéu thu duoc & Bang 1 cho thdy hé thdng séc ky trén phi hop cho viée phén tich dinh tinh va dinh luong
Citicolin trong ché pham (RSD ciia thoi gian luu < 1,0%; RSD cua dién tich pic < 2,0%; Hé s6 dbi ximg (T) < 2,0; S6

dia 1y thuyét (N) > 2000; He s6 phan giai (Rg) > 3,0).
3.2.3. Khdo sat khodang tuyén tinh

Khao sat trén 5 dung dich chuan Citicolin voi 5 nong d6 tir 0,1247 — 0,3740 mg/ml, két qua duoc ghi trong

Bang 2 va Hinh 6.
Bing 2. Két qua khao sdt khodng tuyén tinh ciia Citicolin
Dung dich 1 2 3 4 5
Nong d¢ (mg/ml) 0,1247 0,1994 0,2493 0,2992 0,3740
Dién tich pic (mAU.s) 1350060 2159806 2696983 3238959 4037703
Két qua Phwong trinh hdi qui: y = 10786423,36 x + 7646,86
1 H¢ s6 twong quan tuyén tinh: r=1,000
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BINH LUGNG CITICOLIN 3.2.4. Khao sat do chinh xdc

o ] rora7 st + 7000850 3.2.4.1. Khao sat do lap lai
E- 3500000 1 A Khao sat thuc nghiém trén ché pham dung dich udng
% zzﬁz IFSAN véi cac didu kién sic ky va cach {(ﬁ l}'/’mﬁu nhu &
00000 muc 2.2.1 va 2.2.2, 1ap lai thi nghiém 6 lan, két qua dugc
E_ 1500000 trinh bay trong Bang 3 (ngay 1). Nhu vay phuong phap c6
A - d6 lap lai trong ngay t6t voi RSD 14 0,09% (nho hon 2,0%).

- s s S0 o 3.2.4.2. Khao sat d6 chinh xac trung gian

Néng a6 (mg/ml) Xéc dinh d chinh xé4c trung gian béng cach xac
dinh ham lugng hoat chét trong cac mau thir boi kiém
Hinh 6. D6 thi khdo sdt khodng tuyén tinh nghiém vién khac, tién hanh thir nghiém véi diéu kién
cua Citicolin thyc nghiém tai thoi diém khac nhau véi cac diéu kién

Véi diéu kién sic ky da chon, trong khoang nong do sdc ky va cach xir Iy mau nhu ¢ muc 2.2.1 va 2.2.2, lap
da khao sat, co su twong quan tuyén tinh chit ché giira  lai thi nghiém 6 lan, két qua duoc trinh bay trong Bang
ndng do6 va dién tich pic dap ung véi r = 1,000. 3 (ngay 2).

Bing 3. Két qua khao sat dg chinh xdc ciia phwong phdp

Kiém nghiém vién 1 Kiém nghiém vién 2
(Ngay 1) (Ngay 2)
STT Luong can cﬁuén: 134,81 (mg) Luong cdn c!zucfn: 134,24 (mg)
Dién tich pic chudan: 2696129,33 (mAU.s) Dién tich pic chudn: 2681682,67 (mAU.s)
Luong mau thir| Dién tich pic Ham heong | Lwong mau thir | Dién tich pic Ham luong
(ml) (mAU.s) (%) (ml) (mAU.s) (%)
1 5,0 2716311 100,47 5,0 2699797 100,18
2 5,0 2717401 100,51 5,0 2704993 100,37
3 5,0 2716834 100,49 5,0 2704081 100,34
4 5,0 2713843 100,38 5,0 2706418 100,42
5 5,0 2721110 100,65 5,0 2702635 100,28
6 5,0 2715146 100,43 5,0 2701428 100,24
Trung binh = 100,49%; n = 6; RSD = 0,09% Trung binh =100,30%; n = 6; RSD = 0,09%
Trung binh = 100,40%; n=12; RSD = 0,13%

V6i didu kién sic ky da chon, phuong phap c6 do chinh xac trung gian t6t, RSD véi 12 mau thir cia 2 kiém
nghiém vién 1a 0,13% (nhd hon 3,0%), c6 thé ap dung dé dinh tinh va dinh lugng cac mau thanh phém.

3.2.5. Khao sat do dung

Do ding dugc xac dinh bang phuong phép thém chuan. Can mot lugng chinh xac chat chuan Citicolin
natri khoang 208 mg, 260 mg va 312 mg (tuwong ung voi khoang 200 mg, 250 mg va 300 mg Citicolin) va
2,5 ml mau placebo vao binh dinh mitc 100 ml, thém nudc vira du dén vach, lic déu. Pha loang 5,0 ml dung dich
nay thanh 50,0 ml bang nude, thu duge cac dung dich c6 ndng do twong g 80%, 100%, 120% so v&i ndng do
dinh lwong. M&i mirc ndng d6 tién hanh 3 mau doc lap. Tién hanh sic ky theo didu kién di ghi & muc 2.2.1 va ghi
lai dién tich pic, tinh lugng hoat chat thu hdi v6i dung dich chuan ¢ muyc 3.2.1. Khao sét tinh ddc hidu. Két qua khao
sat do dung duoc thé hién & Bang 4.
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Bing 4. Két qua khao sat dg diing ciia phiong phap.

STT Luogng Citicolin Dién tich pic Luogng Citicolin % Citicolin % Thu hoi
chudn thém vio (mg) (mAU.s) tim lai (mg) tim lai trung binh
1 208.82 2159585 208,69 99.94 TB = 100,07%;
2 209.18 2162754 208.99 99.91 .
3 207.96 2159634 208,69 100,35 RSD =0,25%
4 259.30 2694915 260.42 100.43 TB = 100,51%;
5 258.18 2698625 260,77 101,01 .
6 260,46 2697743 260,69 100,09 RSD =0,46%
7 314,66 3240970 313,18 99.53 TB = 99.28%:
8 316,02 3238818 312,98 99,04 )
9 314,90 3234794 312,59 99.27 RSD =0,25%

Két qua khao sat cho thiy phuong phap c6 do dung
cao véi ty 1€ tim lai tir 99,04% dén 101,01% nam trong
khoang ttir 98,0% - 102,0%, dam bao tdt cho viée dinh
luong Citicolin trong ché pham.

3.2.6. Khoang xdac dinh

Két qua danh gia d6 dung, d chinh xéac, & cac muc
ndng d6 80%, 100% va 120% so véi ndng d6 dinh luong,
ham lugng hoat chat dam bao kha nang tim lai, do chinh
xac va nam trong khoang tuyén tinh. Vay khoang xéac
dinh ctia phuong phép 1 tir 80% dén 120% so voi ndng
d6 dinh lugng.

4. Két ludn

Qua khao sat thuc nghiém, chiing t61 da lua chon dugc
mot hé sic ky 1ong hiéu ning cao dé dinh lugng Citicolin
trong ché pham dung dich udng. Phuong phép co tinh dic
hiéu, ¢ su twong quan tuyén tinh chit ché gitra dién tich
pic dap tmg va ndng do hoat chat, do lap lai, do chinh
xac trung gian t6t va do ding cao vai cac didu kién trang
thiét bi, hoa chit thudc thir phu hop voi da sé cac phong
thi nghiém. V&i cac két qua thu duoc, chung t6i dé nghi
¢6 thé ap dung phuong phap dinh lwong da nghién ciru
cho ché pham dung dich uéng chira thanh phan Citicolin.

Tai liéu tham khao
1. BOY té (2017), Dugc dién Viét Nam, Lan xuat ban thir nam, NXB Y hoc, Ha N6i, Phu luc 5.3 “Phicong phdp sdc ky long”.
2. Thé gi6i tiép thi Online - www.thegioitiepthi.vn/benh-alzheimer-dang-gia-tang-dang-ke-o-viet-nam.
3. Vién Kiém nghiém thudc Trung wong (2010), Pdam bdo chdt lwgng thuc va mét s6 phwong phéap kiém nghiém thuoc,
Tai liéu dao tao.
4. Alzheimer’s Association - www.alz.org/asian/about/what_is_alzheimers.asp.

5. China Medical Science Press (2015), “Citicoline Sodium Injection”, Pharmacopoeia of The People’s Republic of
China, Volume 2, pp. 389-390.

6. H. K. Maradiya and Vasundhara H. Pansara (2013), “Development and Validation of Reverse-phase High-performance
Liquid Chromatography Method for Estimation of Citicoline Sodium in Bulk and Dosage Form”, Indian Journal of
Pharmaceutical Sciences, 75(2), pp. 238-241.

SUMMARY
An HPLC method for determination of Citicoline in oral solution is introduced.:
The chromatographic condition is programmed as follows:

- Mobile phase: pH 4.5 Buffer solution - Methanol (95 : 5) (pH 4.5 Buffer solution: a mixture of equal volume
of 0.IM Potassium dihydrogen phosphat solution and 0.1M Tetrabutylammonium hydroxide solution, adjusted with
Phosphoric acid to a pH of 4.5).

- Detector UV: 276 nm

- Column: Gemini RP18 (250 x 4.6 mm, 5 um)

- Flow rate: 1.0 ml/min

- Injection volume: 10 ul

The method was validated about the specificity, system suitability, linear range, prescision, accuracy and validation
results proved that this method was suitable for determination of Citicoline in oral solution.

(Ngay nhan bai: 14/11/2019 ; Ngay phan bién: 14/02/2020 ; Ngay duyét dang: 24/03/2020)
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MUC LUC

Nghién civu khoa hoc
Xay dyng va thim dinh quy trinh dinh tinh, dinh luong nguyén liéu Monotropein bang phwong
phap HPLC. ' ‘ ) ,
BACH TH] THAM, TRAN THI THU TRANG, NGUYEN TUAN ANH,
PHAM VAN KIEN, TRAN VIET HUNG, DPOAN CAO SON
X4y dung va tham dinh phuong phap HPLC dé x4c dinh tap chit 1ién quan trong vién Venlafaxin
giai phong kéo dai. . ‘
NGUYEN VAN HA, VU THI THU GIANG, NGUYEN TH] THANH HUYEN, DPOAN CAO SON
Nghién ctru dinh lugng Tenofovir trong huyét twong ngudi bang phuong phap LC-MS/MS.
T4 MANH HUNG, HOANG VAN DUC, DUONG ANH HIEP, DOAN CAO SON
Nghién ctru xac dinh hoat lyc khang sinh Tyrothricin bang phuong phap do do duyc vi sinh vét.
NGUYEN TH] THU HUONG, TRINH TH] PHUONG DUNG, HO TH] THOM,
NGUYEN TH] THU HUONG, NGUYEN TH] THU

Théng tin khoa hoc - Tin tirc

Binh lugng Citicolin trong dung dich péng Ifsan bang phuong phap sdc ky long hi¢u nang cao.
NGUYEN TH] HONG YEN, NGUYEN HUU THAO, TRAN TH] HONG ANH

Thudc khong dat chét lugng di duoc B Y té xtr 1y tir 01/12/2019 dén 31/05/2020.
HA TH] MINH CHAU

CONTENTS

Scientific researches

Development and validation of HPLC method for identification and determination of
Monotropein material.

BACH THI THAM, TRAN TH] THU TRANG, NGUYEN TUAN ANH,

PHAM VAN KIEN, TRAN VIET HUNG, DOAN CAO SON

Development and validation of HPLC method for determining of related impurities in extended-
release Venlafaxine tablets. ) ‘
NGUYEN VAN HA, VU THI THU GIANG, NGUYEN TH] THANH HUYEN, DOAN CAO SON

Study on determination of Tenofovir in human plasma by LC-MS/MS method.
T4 MANH HUNG, HOANG VAN DUC, DUONG ANH HIEP, DOAN CAO SON

Study on determination of the potency of antibiotic Tyrothricin by Turbidimetric method.
NGUYEN THI THU HUONG, TR_I]\{H TH] PHUONG DUNG, H0~TH! THOM,
NGUYEN THI THU HUONG, NGUYEN TH] THU

Technical information — News

Determination of Citicolin in Ifsan oral solution by High Performance Liquid Chromatography
method.
NGUYEN TH] HONG YEN, NGUYEN HUU THAO, TRAN TH] HONG ANH

Substandard pharmaceuticals recalled from December 2019 to May 2020 on decision of Ministry
of Health.
HA THI MINH CHAU
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