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NGHIEN CUU KHOA HOC

XAY DUNG VA THAM DINH QUY T‘RiNH DINH LUONG DICLOFENAC NATRI
TRONG VIEN DPAN BANG PHUONG PHAP HPLC

LE TH] QUYNH NGA, NGUYEN THI HONG HANH, TRAN TH] HONG ANH

Vién Kiém nghiém thuéc Trung wong

Tir khoa: Diclofenac natri, vién dan, dinh lwong, HPLC.

1. Pit van dé

Diclofenac natri 1a thudc giam dau, ha sbt, chong
viém khong steroid, di duoc bao ché ¢ nhiéu dang nhu
vién nén, vién nang... Duéi dang bao ché vién dan giup
giam tac dung phu cua thudc trén da day va tac dung
nhanh hon so v6i duong udng, dong thoi tién lgi hon cho
cac bénh nhan khé ding theo duong udng. Tuy nhién,
trong cac Duogc dién My 42, Anh 2018 chwa c6 chuyén
luan vién dan diclofenac natri [4],[5]. Df”)ng thoi ta dugc
bao ché vién dan khac biét so v6i vién nén va vién nang,
va thuong gy kho khin cho viéc chiét tich hoat chat dé
kiém nghiém. Vi vay, viéc xay dung ti€u chuén cho ché
phim vién dan diclofenac natri 1a can thiét dé dap tng
nhu ciu kiém soat chat lugng va gop phan nang cao kha
nang kiém tra chit luong thudc. Trong pham vi bai viét
nay ching toi xin trinh bay viéc xay dung va thim dinh
quy trinh phan tich dinh tinh, dinh lugng diclofenac
natri trong vién dan bang phuong phap HPLC.

2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén
2.1.1. Thiét bi, dung cu

Pi duge hiéu chuan theo yéu cau cua ISO/IEC
17025.

- May séc ky 1ong hiéu ning cao Shimadzu LC 20A
véi detector diod array;

- Cot phan tich: Phenomenex C8 (250 x 4,6 mm;
5 pm);

- Can phan tich: Mettler Toledo AG245 d¢ chinh xac
0,01 mg;

- May lic siéu am;

- May ly tam Eppendorf;

- B0 loc dung cho sdc ky;

- Céc dung cu thuy tinh: Binh dinh muc, pipet chinh
xac, ong dong,...
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2.1.2. Hba chdt, chdt chudn

- Natri dihydrophosphat monohydrat (Scharlau, loai
PA);

- Methanol (Merck, loai HPLC);

- Acid phosphoric (Scharlau, loai PA);

- Cloroform (Merck, loai PA);

- Nude cat diung cho HPLC.

- Chét chuén diclofenac natri ctia Vién Kiém nghiém
thuoc Trung wong; Lo: 0517047.04; Ham Ilugng:
99,51% C,,H,,C1,NNaO, (nguyén trang);

- Chét chuin diclofenac natri tap A cia My;
L6: L1IM175; Ham lugng: 0,99 mg/mg C, ,H, ,C1,NNaO,
(nguyén trang).

2.2. Déi twong va phwong phdp nghién civu
2.2.1. Péi twong nghién ciiu

- Vi’én dan DICLOVAT 50, 16 san xué}t NCO1, ngay

san xuat 01/03/2018 c6 cong thirc bao ché:

Diclofenac natri 50 mg, ovucire WL 3264

1600 mg va aerosil 5 mg/ 1vién.

- Mau placebo: La mau dugc ‘chuén bi nhu mot 16
mau thtr nhung khong c6 thanh phan diclofenac natri.
2.2.2. Phwong phap nghién cuu
2.2.2.1. Piéu kién sic ky

i Tham khéo cac tai li€u [1],[4],[5], chung t6i da chon

dicu kién sac ky nhu sau:

- Cot Phenomenex C8 (250 x 4,6 mm; 5 um) hodc
cdt tuong duong.

- Detector UV: 254 nm

- Thé tich tiém mau: 20 pl

- Téc d6 dong: 1,0 ml/phut

- Pha déng:Dung dich dém pH 2,5 — Methanol (34 : 66).

- Dung dich dém pH 2,5: Tron déng thé tich
dung dich acid phosphoric 0,01M va dung dich natri



dihydrophosphat 0,01M, diéu chinh dén pH 2,5 bang
acid phosphoric 0,01 M.

2.2.2.2. Phuong phap xir Iy mau

Vién dan diclofenac natri trong cong thirc bao ché co
thanh phan ta duoc ovucire WL 3264 1a mot triglycerid
ban téng hop diéu ché bing phan tmg ester hoa giita
glycerin va acid béo cé phan ti lugng 16n, ta dugc nay
chay 16ng ¢ nhiét d6 co thé dé giai phong hoat chat. Do
d6 viéc xir Iy mau thir va miu placebo can chon muc
nhiét d6 thich hgp dé thanh phan ta duoc nay chay long
hoan toan (khoang 40°C), nho vay c6 thé giai phong
hoat chit dé c6 thé thuc hién cac budc tiép theo trong
phan tich mau. Di v6i mau chuan va mau danh gia do
thich hop cua hé théng, thuc hién cac bude chuéan bi
mau bang cach hoa tan va pha lodng trong pha dong cu
thé nhu sau:

- Dung dich kiém tra dé thich hop cua hé lhéng:
Can chinh xac 5 mg diclofenac natri chuan va 5 mg
diclofenac natri tap A chuén vao binh dinh mérc 50 ml,
thém pha dong dé hoa tan va pha lodng dén vira du thé
tich, tron déu. Pha loang 5,0 ml dung dich thu duoc
thanh 100,0 ml bang pha dong, tron déu. Loc qua mang
loc 0,45 um.

- Dung dich chudn: Can 0,0516 g chit chuan
diclofenac natri vao binh dinh m&c 100 ml, thém 1 ml
cloroform rdi lac siéu am 5 phut, thém khoang 70 ml
pha dong, lic siéu 4m 15 phut, dé ngudi vé nhiét do
phong, thém pha dong vira dii dén vach, tron déu. Ly tim
dung dich thu dugc ¢ 6000 vong/phut, trong vong 10 phut.
Hut chinh xac 5,0 ml dich trong, pha loang thanh 50,0 ml
bang pha dong, tron déu. Loc qua mang loc 0,45 pum.

- Dung dich thir: Can 20 vién ché pham, xac dinh khoi
luong trung binh vién, cit nho rdi dem dun cach thiy &
40°C cho chay hoan toan, khudy déu. Can 1,6474 g ché
phidm vao binh dinh mtc 100 ml thém 1 ml cloroform rdi
lic siéu 4m 5 phut, thém khoang 70 ml pha dong, lic siéu
am 15 phut, dé ngudi vé nhiét 4o phong, thém pha dong
vira di dén vach, tron déu. Ly tam dung dich thu dugc &
téc do 6000 vong/phut, trong vong 10 phat. Hut chinh
xac 5,0 ml dich trong, pha loang thanh 50,0 ml bang pha
dong, tron déu. Loc qua mang loc 0,45 um.

- Dung dich mau placebo: Cit nhé vién placebo roi
dem dun cach thay & 40°C cho chay hoan toan, khudy
déu. Can 1,6012 g placebo chuyén vao binh dinh muc
100 ml thém 1 ml cloroform rdi lic siéu 4m 5 phut, thém
khoang 70 ml pha dong, lac siéu am 15 phut, dé nguoi

vé nhiét d6 phong, thém pha dong vira di dén vach. Ly
tdm dung dich thu dugc ¢ 6000 vong/phut, trong vong
10 phat. Hat chinh xac 5,0 ml dich trong, pha loang
thanh 50,0 ml bang pha dong, lic déu. Loc qua mang
loc 0,45 pm.

Tiém lan luot cac dung dich chuén, dung dich kiém
tra do thich hop cua hé thong, dung dich thir va dung
dich mau placebo. Xac dinh th ty rira giai cua cac pic
diclofenac natri va diclofenac natri tap A.

Kiém tra tinh phii hop ciia hé thong sic ky: Do phan
giai gilra pic diclofenac natri tap A va diclofenac natri
thu duoc tr séc ky dd cua dung dich kiém tra do thich
hop cia hé théng khong dugc nhd hon 6,5. By 1éch
chudn tuong ddi cta dién tich pic diclofenac natri tir 6
lan tiém 1ap lai dung dich chuin khong dugc 16n hon
2,0%.
2.2.2.3. Tham dinh phwong phap [2],[31,[5]

Tham dinh phuong phép phan tich véi cac chi tidu:
tinh didc higu, tinh thich hop ctia h¢ thong, khoang nong
do tuyén tinh, khoang xac dinh, d ding, do chinh xac.
2.2.2.4. Panh gia két qua

- Dinh tinh: Dya vao hai tiéu chi:

+ Thoi gian luu: So sanh thoi gian luu cua pic thu
dugc tr dung dich thir va pic thu dugc tor dung dich
chuén.

+ Phd UV-VIS: So sanh phd UV-VIS tai thoi gian
lwu cta pic trén sic ky do thu duoc tir dung dich thir va
dung dich chuan: 2 phd phai tuong tmg v6i nhau (danh
gia bﬁng hé s6 trung phd match)

- Pinh luong: Tinh két qua dyga vao dién tich pic thu
dugc tir dung dich thtr véi dién tich pic thu dugc tir dung
dich chuan va ham luong ctia chat chuan, do pha lodng
cua cac dung dich.

3. Két qua va ban luin
3.1. Khdo sdt tinh ddc hiéu

- Tién hanh sic ky 1an luot cic mau: Dung moi pha
mau, dung dich placebo, dung dich chuén, dung dich th
vao hé thdng sic ky.

- Trén sic ky d6 thu dugc, dung méi pha mau khong
cho dép tng pic, dung dich placebo khong xuét hién pic
nao ¢ thoi gian luu twong ing vaéi thoi gian luu cia pic
chinh trén sic ky d6 cua dung dich chuan.

- Dung dich thtr cho 1 pic chinh c6 thoi gian luu
khoang 17,5 phuat twong ung véi thoi gian luu cua pic
chinh trén sic ky d6 cta dung dich chuan.
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- Céc pic diclofenac natri ciia dung dich chuan va thir déu tinh khiét, hé s6 tinh khiét cia 2 pic déu 1a 1,000; hé
s6 trung phd UV-VIS ciia pic diclofenac natri trén sic ky dd thu duge tir dung dich chuan va dung dich thir 1a 1,000.
Két qua duoc thé hién ¢ Hinh 1, Hinh 2, Hinh 3, Hinh 4, Hinh 5.
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Hinh 5. So sanh phé UV-VIS pic diclofenac natri ciia dung dich thir va chudn
Két qua cho thdy phuwong phéap c6 d6 dic hiéu cao (hé s trung phd 13 1,000)
3.2. Tinh thich hop ciia hé thong sdic ky

Tién hanh sic ky dung dich kiém tra do thich hop cta hé théng, dung dich chuén, ghi lai cac sic ky dd, xac dinh
gia tri thoi gian luu va dién tich cua pic diclofenac natri.

Tiém dung dich kiém tra d6 thich hop ctia hé théng. Tién hanh sic ky, ghi lai sic ky dd, xac dinh thoi gian luu,
dién tich pic va d6 phan giai cua cac pic. Két qua thé hién & Bang 1.

Tap chi KIEM NGHIEM THUOC - S6 4.2020; Tép 18.(70) 3



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

St Thoi gian luu cua pic diclofenac natri (phit) Dién tich pic diclofenac natri (mAU.s)
1 17,557 1072152
2 17,529 1059157
3 17,519 1065474
4 17,468 1073067
5 17,434 1068498
6 17,529 1060574
Trung binh 17,5065 n = 6; RSD = 0,26% 1066487; n = 6; RSD = 0,55%
Do phan giai gitia pic diclofenac natri va tap A = 14,74

Hé théng sic ky va diéu kién phan tich HPLC c6 d6 lap lai cao, RSD ciia dién tich pic 13 0,55% (< 2,0%); cua
thoi gian luu 14 0,26% (< 1,0%). D phan giai gilta pic diclofenac natri va diclofenac natri tap A 1a 14,74 (> 6,5).
Nhu vay, phuong phap HPLC trén 1a phu hgp véi viée phan tich dinh tinh, dinh Iugng diclofenac natri.

3.3. Khdo sdt khodng tuyén tinh

Khao st trén 5 dung dich chuin c6 ndng d6 diclofenac natri tir 25 — 75 pg/ml, 1an luot twong tng voi 50%, 75%

100%, 125% va 150% so v6i nong do dinh lugng. Két qua dugc thé hién trong Bang 2, Hinh 6.

Bing 2. Két qua khao sdt tinh tuyén tinh ciia phirong phdp

Stt % S o vo"i Ne 6‘ng dé diCIOf enac |D iél’l tl,Ch V4 iC D3 tuyén tinh ca Diclofenac natri
dinh lugng natri (mg/ml) (mAU.s) 1800000 -
1600000 - y = 20467627,9x -1072,6
R2=1,000
1 50 0,0258 526759 T
3 1200000 -
2 75 0,0387 792045 | |
E 600000 -
3 100 0,0516 1051105 § om0
4 125 0,0645 1324865 = | | ‘ ‘
[} 0,02 3,04 . 0,06 0,08 0.1
5 150 0,0774 1580511 i
Phwong trinh hdi quy: y = 20467627,9 x + 1072,6 Hinh 6. Do thi biéu dién moi trong quan tuyén tinh
H¢é s6 twong quan: r = 1,000 gilta nong dé diclofenac natri va dién tich pic

Véi diéu kién sac ky da lya chon, trong khoang ndng d6 d khao sat, co sy twong quan tuyén tinh chit ché giira
ndng do diclofenac natri va dién tich pic dap img véi hé sb twong quan r = 1,000.
3.4. Khdo sdat do dung cua phwong phap

- Chudn bi mau chuan: Ding dung dich chuan diclofenac natri & phan tham dinh d thich hop ctia hé thong.

- Chuan bi 03 logi méu tw tao: Can chinh xac mot luong chuin diclofenac natri 1an luot 1a 40 mg, 50 mg,
60 mg (twong tng véi cac mirc ndng do 80%, 100%, 120% so vai lugng ghi trén nhin) vao binh dinh mirc 100 ml
da chira san 1 vién placebo, thém 1 ml cloroform rdi lic siéu 4m 5 phut, thém khoang 70 ml pha dong, lic siéu 4m
15 phat, dé ngudi vé nhiét d6 phong, thém pha dong vira du dén vach, lic déu. Ly tdm dung dich thu dugc &
6000 vong/phut, trong vong 10 phut. Hat chinh xac 5,0 ml dich trong, pha loing thanh 50 ml biang pha dong.
Loc qua mang loc 0,45 um. Tai mdi mirc n@)ng do, thuc hién 03 mau doc lap.

Phén tich mau theo qui trinh phén tich (m&i mau tiém 01 14n), xac dinh hoat chat thu hoi. Két qua danh gia do
dung ciia phuong phap dugc thé hién & Bang 3.
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Bing 3. Két qua khdo sat do diing ciia phirong phap.

% So véi nong Lugng Ltf.o’ng‘chua:n \Dién tich piclLwong diclofenac % % Thu hoi
S| . .. placebo thém vao mdu s . A, .

do dinh luong (vién) (@ (mAU.s) | natritim lai (g) | Thu hoi trung binh
1 80 1 0,0406 845493 0,0407 100,76 100,24%
2 80 1 0,0410 840979 0,0405 99,24 .
3 80 1 0,0401 834854 0,0402 100,73 RSD =087%
4 100 1 0,0507 1054039 0,0507 100,59 100,12%
5 100 1 0,0509 1042286 0,0502 99,07 .
6 100 1 0,0508 1057342 0,0509 100,70 RSD =0,91%

12 1 11 12592 2

7 0 0,06 59250 0,0606 99,7 100,79%
8 120 1 0,0607 1276036 0,0614 101,71 .
9 120 1 0,0612 1276887 0,0615 100,95 RSD =1,0%

% Thu hdi trung binh = 100,39%; RSD = 0,89%

Tir két qua thu duoc trong Bang 3 cho thiy ti 18 thu hoi cua diclofenac natri dat tir 99,07% dén 101,71% nam
trong gidi han tir 98,0% dén 102,0% va RSD nh6 hon 2,0%. Nhu vay phuong phéap c6 d6 thu hoi tot.
3.5. Khdo sat dp chinh xdc cia phwong phap
3.5.1. B¢ lap lai

Do 1ap lai cua phuong phéap dugc danh gia dua trén d6 1éch chuan twong di cia 6 mau thir dugc phan tich riéng
biét theo quy trinh phan tich & muyc 2.2.2.1 va 2.2.2.2. Két qua thé hién & Bang 4.

3.5.2. Do chinh xac trung gian
Do chinh xac trung gian dugc danh gia dua trén do Iéch chuén tuong ddi cta 12 miu tht duge phan tich riéng
biét & 2 ngay khac nhau va hai kiém nghiém vién khac nhau trén cung mot thiét bi. K&t qua thé hién & Bang 4.

Bing 4. Két qua khdo sat dg chinh xdc ciia phwong phap.

Kiém nghi¢m vién 1 Kiém nghi¢m vién 2
Két qua dinh lwong ngay: 04/04/2019 Két qua dinh lwong ngay: 05/04/2019
- Thiét bi: May HPLC Shimadzu LC - Thiét bi: May HPLC Shimadzu LC
- Lwong cdn chudn: 51,6 mg - Lwong cdn chudn: 50,9 mg
- Dién tich pic trung binh chudn: 1066487 mAU.s |- Dién tich pic trung binh chudn: 1044533 mAU.s
- Khoi heong trung binh vién: 1,6753 g - Khoi heong trung binh vién: 1,6681 g
STT Luwong cin Dién tich pic Két qud Lwong cian | Dién tich pic Két qud dinh
© (mAU.s) _|dinh legng (%) (g) (mAU.s) lwegng (%)
1 1,6474 999735 97,90 1,6423 994181 97,93
2 1,6413 994236 97,72 1,6356 1006830 99,58
3 1,6312 996696 98,57 1,6379 1001966 98,96
4 1,6379 1002379 98,73 1,6312 1001766 99,35
5 1,6354 982127 96,88 1,6443 995183 97,91
6 1,6456 1004310 98,45 1,6323 1004159 99,52
Trung binh 98,04%; n = 6; RSD =0,71% 98,88%; n = 6; RSD =0,78%
Két qua dinh lwong trung binh 2 KNV=98,46%; n = 12; RSD = 0,82%

Tap chi KIEM NGHIEM THUOC - S6 4.2020; Tép 18.(70) 5



Vi diéu kién sic ky da chon, phuong phéap c6 do lap
lai va do chinh xac trung gian t6t (RSD vé6i 12 mau thi
ctia 2 kiém nghiém vién déu nhé hon 2,0%) co thé ap
dung dé dinh lugng cac mau thanh pham.
3.6. Khodng xdc dinh

Trong phan d4nh gia d¢ dung, do tuyén tinh suy ra

khoang xac dinh cua diclofenac natri 1a tir 40 - 60 pg/ml.
4. Két luin

Qua khao sat thuc nghiém, chiing t61 da xay dung duoc

mdt hé sic ky long higu nang cao dé dinh lugng diclofenac
natri trong ché phdm vién dan. Phuong phép xay dung ¢
su twong quan tuyén tinh chit ch& gitra dién tich pic dap
{mg va ndng d¢ hoat chat, do lap lai, do chinh xé4c trung
gian va do ding cao vdi cac didu kién trang thiét bi, hoa
chét thudc thir phtt hop v6i da s6 cac phong thi nghiém. Véi
cac két qua thu dugc, chung t6i 4p dung phuong phép dinh
lwong da nghién ctru cho ché pham thude dan Diclovat 50
va hy vong c6 thé 4p dung phuong phap nay ddi voi cac
vién dan khac c6 chira hoat chét diclofenac natri.

Tai liéu tham khao
1. Bo Y té (2017), Duwoc dién Viét Nam. Lan xuét ban thir nam, NXB Y hoc, Ha Noi.
2.BO Y té (2014), Tai liéu tdp hudn chuyén gia tham dinh hé so dang ky thuéc phan tiéu chuan chat leong.
3. Vién Kiém nghiém thubc Trung wong (2010), Ddam bdo chat lwong thudc va mét sé phuwong phép kiém nghiém thuéc

(Tai liéu dao tao nang cao vé kiém nghiém thudc).

4. The British Pharmacopoeia Commission (2018), British Pharmacopoeia, Volume 111, pp. 472-473.
5. The U.S. Pharmacopeial Convention (2019), United states Pharmacopoeia 42.

SUMMARY
An HPLC method for determination of Diclofenac sodium in Diclovat 50 suppository is introduced.:

The chromatographic conditions are as follows:
- Column.: Shimadzu Rp18 (250 x 4.6 mm; 5 um)

- Mobiphase: Buffer solution pH 2.5 - Methanol (34 : 66)

- Detector UV: 254 nm
- Flow rate: 1.0 ml/min
- Injection volume: 20 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 Diclofenac natri in suppository.

(Ngay nhan bai: 30/11/2019 ; Ngay phan bién: 20/02/2020 ; Ngay duyét dang: 17/06/2020)

XAY DUNG VA THAM BINH QUY TRINH DINH TiNH, PINH LUONG
NGUYEN LIEU DIOSCIN CHIET XUAT, PHAN LAP TU CAY BAY LA MOT HOA
BANG KY THUAT SAC KY LONG HIEU NANG CAO

THAI NGUYEN HUNG THU

Trwong Dai hoc Dwoc Ha Nji

PO THI HA

Vién Dwoc liéu

CAO NGOC ANH, LE QUANG THAO

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Dinh lwong, dioscin, sdc ky long hiéu nang cao, Bay ld mét hoa.

1. Pit van dé

Dioscin 1a Diosgenin-3-O-a-L-rhamnopyranosyl-(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranosid
(C,sH,,0,). Dioscin ¢6 trong thanh phin cua cdy Bay 14 mot hoa (Paris polyphylla) [2],[8], mot duogc lidu duoc
biét dén véi cac tac dung duge 1y nhu e ché enzym tyrosinase va chdng bénh Leishmania [3], cAm méu trong bénh
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chay mau bat thuong & tir cung, khang khuén, e ché ton
thuong & da day... dic biét 1a tac dung chong ung thu va
trc ché su phat trién cua khéi u [4],[9].

Phuong phap dinh luong dioscin di dwoc dé cap
dén trong mot s6 bai bao, tuy nhién hé thong sic ky
16ng siéu hiéu ning UHPLC va cot sic ky dugc sit dung
(2,1 x 100 mm, 1,7 pum) la loai hién it dung trong cac
phong kiém nghiém & Viét Nam [5],[7]. Vi vy nhém
tac gia da nghién ctru quy trinh dinh lugng trén loai cot
dugc str dung phd bién 1a RP 18 (250 x 4,6 mm; 5 pm).

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

2.1.1. Thiét bi, dung cu

Sfr dung cac thiét bi phan tich cﬁq Vién Kiém nghiém
thuoc Trung wong da duoc hiéu chl}ﬁn, dap Gng yéu cau
cua ISO/IEC 17025 va GLP, bao gom:

- Can phan tich MS105 d¢ chinh xac 0,01 mg
(Mettler, Thuy Sy);

- Hé théng may sic ky long hiéu ning cao Water
ARC;

- Cot Phenomenex Luna RP 18 (250 mm % 4,6 mm;
5 pm);

- Cac dung cu can thiét khac trong qua trinh thi
nghiém.
2.1.2. Héa chit va dung moi

Dung modi tinh khiét HPLC: Acetonitril (Merck),
methanol (Merck), nuéc cat hai lan.

2.1.3. Chdt chuén

- Chat chuan dioscin dugc cung cap boi Chengdu
Herbpurity Co., Ltd., Trung Qudc (SKS: S-048-180530;
Ham lugng: 98,03%; D6 am: 1,45%);

- Chat chuan polyphyllin D dugc cung cép boi
Chengdu Herbpurify Co., Ltd., Trung Qudc (SKS:
C-036-181216; Ham lugng: 98,72%; Do am: 1,64%).

Absorbance (AU)
g
2

% :

0.00 100 200 300 400 500 600 7.00 800 900 10.00
Retention time (Mnutes)

Hinh 1. Sdc ky @6 mau tring (dung méi pha mau)
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2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru

Nguyén liéu dioscin dugc chiét xuat, phan 1ap va tinh
ché tir than ré cay Bay 14 mot hoa (Paris polyphylla),
SKS: D.012020EC.
2.2.2. Phuwong phap nghién curu

2.2.2.1. Piéu kién sac ky [11,[51,[7]

- Phuong phap phén tich: K§ thuat sic ky 1ong pha dao.

- Pha dong: Acetonitril - nude (55:45)

-Cot C18: 250 x 4,6 mm; 5 um

- Nhiét d¢ cot: 35°C

- Detector UV: 203 nm

- Tbc @6 dong: 1,0 ml/min

- Thé tich tiém: 20 pl
2.2.2.2. Phuong phap chuén bi mau [7]

- Dung m6i pha mau: Methanol

- Dung dichv chuén: Can va hoa tan chinb xac mot
lugng chat chl{ﬁn dioscin trong methanol dé tl}u duogc
dung dich ¢6 nong do khoang 0,5 mg/ml, tron deu.

- Dung dich thii: Can va hoa tanﬂchinh xac mot luong
méu‘thfr dioscin trong methanol dé thu dugc dung dich
c6 nong do khoang 0,5 mg/ml, tron déu.

- Dung dich kiém tra do phan giai: Hoa tan rr}(f)t hfqng
chat chuan polyphylli‘n D trong dung dich chuan dé thu
duoc dung dich c6 nong do khoang 0,5 mg dioscin/ml
va 0,025 mg polyphyllin D/ml.

3. Két qua va ban luin
3.1. Lwa chon diéu kién sic ky

 Sau khi khao st mot s6 diéu kién nhu: thay ddi cot,
toc do dong, ‘pha d(f)ng, ty 1€ pha dong, chung t6i da lga
chon\duqc diéu kién sac ky nhu da néu ¢ muc 2.2.2.1. Sejtc
ky do6 thu duogc tu d’ung dich phan giai, dung dich chuan
va dung dich thir thé hién ¢ Hinh 2, Hinh 3 va Hinh 4.

0.18

0.16]

)PolyphyllinD - 9.196

T T T T T
0.00 1.00 200 3.00 400 500 6.00 700 8.00 9.00 1000

Retention time (Mnutes)

Hinh 2. Sic ky d6 dung dich phan gidi



0.187

Absorbance (AU)
g 8
T

T T T T T T T T T
0.00 100 200 3.00 400 5.00 6.00 7.00 8.00 900 10.00

Retention time (Miutes)

Hinh 3. Sdc ky d6 dung dich chudn

0.18+

016+

014+

2
L

Absorbance (AU)
g =
.3

£.5

B

N AN

00 100 200 200 400 500 500 700 800 200 1000
Retertion time (Minutes)

Hinh 4. Scc ky do dung dich thir

3

——

o

193.0194.2
0.354

Dioscin
Match #1 Angle 0.147 Chuan Dioscin

T T T T T
20000 22000 24000 26000 28000

T T T T T
30000 32000 34000 36000 38000 40000

Wavelenghh ()

Hinh 5. Chong phé UV ciia pic chinh trén sdc ky do cia dung dich chudn va dung dich thir.

Két qua cho thiy pic dioscin ¢6 thoi gian luu khoang
8,3 phut, pic nhon, can dbi (Hinh 3, Hinh 4); pic
polyphyllin D dugc tach ra hoan toan khéi pic dioscin
(Hinh 2); Phd UV ciia pic chinh trén sic ky d6 thu duoc
tir dung dich thtr tring v&i pic chinh trén séc ky db thu
duoc tu dung dich chuin (Hinh 5).

3.2. Tham dinh phwong phdp phan tich [6]
3.2.1. Do dac hiéu

- Dung dich chudn: Can 5,03 mg chat chudn dioscin
vao binh dinh mic 10 ml. Hoa tan va pha loang véi
methanol vira du dén vach, tron déu.

- Dung dich thi: Can 5,02 mg mau thir dioscin vao
binh dinh mirc 10 ml. Hoa tan va pha loang véi methanol
vira du dén vach, tron déu.

- Dung dich kiém tra @ phén gidi: Can 5,05 mg
polyphyllin D chuan vao binh dinh mic 20 ml, hoa tan
va pha lodng v&i methanol vira du dén vach, lic déu.
Hut 0,5 ml dung dich nay vao binh dinh muc 5 ml, thém
dung dich chuan vira di, lic déu.

Tiém vao hé théng sic ky lan lugt mau tring
(methanol), dung dich kiém tra d¢ phan giai, dung dich
chuan va dung dich thir. Két qua khao sat tinh dac hiéu
nhu sau:

- Thoi gian luu cia pic chinh trén sic ky d6 ciia dung
dich thur twong tng véi thoi gian Iuu cua pic dioscin
trén sac ky do cua dung dich chuan (khoang 8,3 phut -
Hinh 3, Hinh 4).

- Phd UV ctia pic chinh trén sic ky d6 ciia dung dich
thir phtt hop voi phd UV cua pic dioscin trén sic ky do
ctia dung dich chuén (Hinh 5).

- Trén sic ky d6 cuia dung dich kiém tra d6 phan giai,
pic polyphyllin D tach ra hoan toan khoéi pic dioscin
(Hinh 2).

- Trén sac ky do ctia miu tring (dung mdi pha mau)
khong xuét hién pic c6 thoi gian luu tuong tng véi thoi
gian luu cta pic dioscin (Hinh 1).

Két qua cho thiy phuwong phap dat yéu ciu vé do
dac hi¢u.

3.2.2. D thich hop ciia hé thong sdc ky

- Dung dich chuén: Sir dung dung dich chuén & phan
do dac hiéu.

- Dung dich kiém tra d6 phan giai: St dung dung
dich kiém tra d6 phan giai & phan d6 dic hiéu.

- Tiém dung dich chuén lap lai 6 lan va dung dich
kiém tra 6 phan giai, ghi lai cac sic ky do va xac dinh
gia tri thoi gian luu, dién tich pic dioscin, d phan giai
(Rs), hé s bat ddi ximg (T). Két qua duogc thé hién &
Bang 1.
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Bing 1. Két qua khao sat dg thich hop ciia hé thong sdc ky

STT Yéu ciu Thoi gian luu (phitt) Dién tich pic (mAU.s)

1 8,295 2922004

2 8,295 2923136

3 8,296 2923258

4 8,296 2923067

5 8,298 2922726

6 8,298 2922429

Trung binh 8,296 2922770

RSD (%) <2,0 0,02 0,02
S dia ly thuyét (N) > 3000 5973

Heé s6 bat dbi xang (T) 08<T<1,5 1,0
Do phan giai (R)) R >15 2,1

Két qua khao sat cho thiy gia tri RSD ctia thoi gian luu va dién tich pic déu bang 0,02% < 2,0%, s6 dia Iy thuyét
N = 15973 > 3000, hé s6 bat d6i ximg T = 1,0, d phén giai Rs = 2,1 > 1,5. Vay hé thng sic ky pht hop dé dinh tinh,
dinh luong nguyén liéu dioscin.
3.2.3. Bé tuyén tinh

Khao sat trén diy 05 dung dich chuan dioscin trong dung méi pha mau véi 05 mic ndng do tir 50%, 80%, 100%,
120% va 150% so véi néng d6 dinh luong. Céch chuén bj céac dung dich chuén va két qua duoc thé hién trong
Bang 2 va Hinh 6.

Bing 2. Két qua khao sdt khodng tuyén tinh ciia phwong phap

0 7. A A P . A A . on ’ .
STT | oo | St | pratoang ) | e
1 50% 2,5—10,0 0,2430 1467747
2 80% 2,0 - 5,0 0,3888 2345702
3 100% 0,9862 mg/ml 2,550 0,4859 2921752
4 120% 3,0 5,0 0,5831 3494314
5 150% 75— 10,0 0,7289 4373065
Phuong trinh hdi quiz y = 5969155 x + 19858,41;  H§ sb twong quan: r = 1,0000
Hg¢ so chan (intercept): b = 19858,41; %Y =10,68% (<2,0%)
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Hinh 6. Do thi biéu dién moi twong quan giita nong dé va dién tich pic dioscin
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Két qua cho théy v6i didu kién sic ky da lya chon,
trong khoang néng do da khao sat (tor 0,24 mg/ml dén
0,73 mg/ml) ¢ sy twong quan tuyén tinh chat ché giita
ndng do dioscin va dién tich pic dap ing véi hé sd twong
quan r = 1,0000.

3.2.4. Do chinh xac cua phwong phap
- D¢ lap lai: DO lap lai cua phuong phap dugc danh

gid dya trén d6 1éch chuan tuong d6i ciia 6 mau thir dugc
phan tich riéng bi¢t theo qui trinh phan tich ¢ muc 2.2.2.

- D¢ chinh xac trung gian: Do chinh xac trung gian
dugc danh gia dya trén do 1éch chuéan tuong ddi cua 12
mau thir duge phan tich ¢ 2 ngay khac nhau va hai kiém
nghiém vién khac nhau. Két qua khao sat do lap lai va
d6 chinh xéc trung gian dugc thé hién ¢ Bang 3.

Bing 3. Két qua khao sdt do chinh xdc ciia phwong phép

Kiém nghiém vién 1 Kiém nghigm vién 2
Thiét bi: HPLC Waters ARC Thiét bi: HPLC Waters ARC
Ngay phdn tich: 23/8/2020 Ngay phdn tich: 24/8/2020
STT | Khoi lwong can mdu chudn: 5,03 mg Khéi lwong can mdu chudn: 5,05 mg
Dién tich pic TB mdu chudan: 2922770 mAU.s Dién tich pic TB mdu chuan: 2252301 mAU.s
Khoi lwong Dién tich Ham lwong |  Khoi lwong Dién tich Ham lwong
méu thiv (mg) | pic thir (mAU.s) (%) mdéu thir (mg) | pic thiv (mAU.s) (%)
1 4,97 2905852 97,21 5,03 2265887 97,58
2 4,95 2922458 98,16 5,01 2253933 97,45
3 4,93 2904653 97,96 4,98 2240477 97,45
4 5,02 2939888 97,37 5,01 2252455 97,39
5 4,97 2923081 97,79 4,95 2239325 97,99
6 4,93 2940697 99,17 5,01 2266021 97,97
Trung binh = 97,94%; n = 6; RSD = 0,72% Trung binh = 97,64%; n = 6; RSD = 0,28%
Két qua dinh lwong trung binh = 97,79%; n = 12; RSD = 0,54%

Tir Bang 3 cho thdy do 1éch chuin tuong dbi (RSD)
két qua dinh lugng ctia mdi kiém nghiém vién lan luot
13 0,72% va 0,28% déu nho hon 2,0%, cua ca hai kiém
nghiém vién 13 0,54% < 2,0%. Vay phuong phap dat yéu
cau vé do chinh xé4c (bao gdm do lap lai trong ngay va
khac ngay).

3.2.5. B¢ dung cia phwong phap

Dung phuong phap thém chuan vao nén mau (dung
moi pha mau).

- Dung dich chuén: St dung dung dich chuén & muc
3.2.1. Bo dac hiéu.

- Chuén bi cac dung dich chuén tu tao: Can chinh xac
khoang 20 mg dioscin chudn vao binh dinh murc 20 ml,

hoa tan va pha lodng v6i methanol vira du dén vach, lac
déu. Hut chinh xac 2,0 ml, 2,5 ml va 3,0 ml dung dich
nay (tuong tmg véi 80, 100% va 120% so véi nong do
dinh lugng) vao cac binh dinh mirc 5 ml, thém methanol
vira di dén vach, lac déu, loc qua mang loc 0,45 pm.
Chuén bi 03 mau doc lap cho mdi mirc ndng do.

Khéi luong can mau chuan: 5,03 mg; Dién tich pic
trung binh mau chuan: 2922770 mAU.s.

Két qua khao sat do dung dugc thé hién & Bang 4.

Két qua khao sat cho thay ty 1¢ thu hoi & 3 mirc nong
do tir 98,29% dén 100,29 %; RSD cua ty 18 thu hoi tir
0,68% dén 0,73% (< 2,0%). Phuong phép phan tich dat
yéu cau vé d6 ding.

10 Tap chi KIEM NGHIEM THUOC - S6 4.2020; Tap 18.(70)



Bdng 4. Két qua khdo sat d@é dung cua phwong phap

e | g | Ml | Tk | et | P | 1o
STT |dich khdo|chudn cin z R 4572716 Dioscin 45772716 hoi
it (mg) chuan thém vao thém vao (mAU.s) tim lgi %)
(mg/ml) (ml) (mg) (mg)

1 80% 20,28 0,980 2,0 1,959 2345239 1,950 99,51
2 80% 20,40 0,985 2,0 1,971 2345673 1,950 98,94
3 80% 20,12 0,972 2,0 1,944 2344955 1,949 100,29
Trung binh (%) 99,58

RSD (%) 0,68

4 100% 20,28 0,980 2,5 2,449 2920073 2,427 99,12
5 100% 20,40 0,985 2,5 2,464 2918727 2,426 98,49
6 100% 20,12 0,972 2,5 2,430 2921026 2,428 99,94
Trung binh (%) 99,18

RSD (%) 0,73

7 120% 20,28 0,980 3.0 2,939 3496359 2,907 98,90
8 120% 20,40 0,985 3.0 2,956 3495435 2,906 98,29
9 120% 20,12 0,972 3,0 2,916 3495953 2,906 99,68
Trung binh (%) 98,96

RSD (%) 0,70

4. Két luan

Nhom nghién ctru dd xay dung duge quy trinh dinh lugng nguyén liéu dioscin bang k¥ thuét sic ky long hiéu
nang cao trén cot pha dao v4i pha dong 1a hon hop cia acetonitril - nude (55:45). Phuong phap sir dung cot RP 18
(250 x 4,6 mm; 5 pm), nhiét d6 cdt duy tri & 35°C; Tbe d6 dong 1,0 ml/phut; Thé tich tiém 20 ul; Detector 203 nm.
Phuong phap dd duoc tham dinh vé tinh dic hiéu, tinh thich hop cta hé théng sic ky, do tuyén tinh, d6 dung, do
lap lai, d chinh xac trung gian. Két qua thim dinh cho thiy phuong phap HPLC d3 xay dung hoan toan phu hop dé
dinh tinh, dinh luvong nguyén li¢u dioscin.
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SUMMARY

A simple HPLC method using UV-Vis detector was developed for assay of Dioscin in isolated products from Paris
polyphylla. The chromatographic separation was done in a Phenomenex Luna C18 250 x 4.6 mm, 5 um column using
mixture of Acetonitrile - Water (55:45) as mobile phase. Flow rate of mobile phase was maintained at 1.0 ml per minute,
detection set at 203 nm, injection volume was 20 ul. The method was fully validated and proved as suitable for intended

use.

(Ngay nhan bai: 05/10/2020 ; Ngay phan bién: 24/11/2020 ; Ngay duyét dang: 16/12/2020)

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

PHAN TH] NGHIA, TRAN THI NGA, LE THI LA, PHAM THANH HUYEN,
HOANG VAN BUC, TA MANH HUNG

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Vildagliptin, twong dwong sinh hoc, huyét tuwong, dinh lwong, LC-MS/MS.

1. Pit van dé

Vildagliptin (VDG) mét chat thuoc nhom thude
ting cuong chirc nang tiéu dao tuy, 1a chat e ché
dipeptidyl-peptidase-4(DPP-4) manh va chon loc nén
cai thién duoc sy kiém soat duong huyét. Vildagliptin
dugc chi dinh phdi hop voi cac thube chong dai thao
duong khac [5]. O muc liéu khuyén nghi st dung
50 mg, nong do t6i da trong huyét twong ngudi khoang
300 ng/ml [2]. Hién nay, mot s6 doanh nghiép duogc
dd va dang nghién ciru san xudt cac ché phim chira
vildagliptin nén nhu ciu nghién ciru twong duong sinh
hoc 1a diéu can thiét va xuét phat tu thuc té. Dya vao
trang thiét bi hién c6 va tham khao mot s6 phuwong phap
phan tich da duoc céac tac gia cong bd [3],[4], ddng thoi
dua trén nguyén 1y ciia phuong phap sic ky long - khbi
phd, ching t6i di tién hanh nghién ctu dinh luong
vildagliptin trong huyét twong ngudi bang phuwong phap
LC-MS/MS.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chét, chit chudn
2.1.1. Thiét bi, dung cu
Céc thiét bi dugc quan Iy va hiéu chuén theo cac quy
dinh cua ISO/IEC va GLP.
- May sic ky 1ong khdi phd AB Sciex QTRAP 6500+
(Sciex — My);
- Can phan tich Mettler Toledo (Thuy Sy, do chinh
xac d = 0,1 mg);
- Tt lanh sau -70 °C £ 5 °C (Panasonic — Nhat Ban);
- May ly tdm lanh (Sigma 4-16K — DBuc);
- May loc nudc;
- Binh dinh mirc, pipet loai A, 6ng ly tam,...
2.1.2. Héa chat, chat chudn

- Chét chuan vildagliptin cia TRC, Canada;
SKS: 1-MLM-173-1; ham lugng: 99,19% (nguyén trang);
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- Chét chuan carbamazepin: Chuén lam viéc cua Vién
Kiém nghiém thube Trung wong SKS: WS.0115318.01;
ham lugong 99,78% (nguyén trang); duoc dung lam
chuan ndi trong phuong phap phén tich.

- Dung mdi, hoa chat: Acetonitril, methanol, amoni
bicarbonat, amoni hydroxyd dat tiéu chuan tinh khiét
ding cho phan tich hoic séc ky.

- Huyét twong trang: Khong ¢6 VDG ctia Bénh vién
Trung vong Quan doi 108.

2.2. Phwong phdp nghién ciru
2.2.1. Piéu kién sdc ky

- Cot Hypersil Gold C8: 50 x 2,1 mm; 1,9 um. Béo

vé ¢ot: C18, 4 x 3 mm;

- Pha dong: Acetonitril - amoni bicarbonat 1 mM ty
1€ 85: 15 (v/v);

- Tbc @6 dong: 0,4 ml/phut

- Detector: MS/MS, QTrap 6500+

- Thé tich tiém mau: 1 pl

- Nhiét d6 autosampler (budng tiém mau): Nhiét do
phong
2.2.2. Piéu kién khoi pho

Kiéu khéi phd hai lan (MS/MS), ngudn ion hoa
ESI (+). Cac thong sO cua thiét bi khoi pho dé
phat hién VDG va chat chuan ndi (IS) dugc trinh bay &
Bang 1.

Bing 1. Céc théng so ciia detector khoi phé ding d@é dinh hrong VDG va carbamazepin

Hoat chit
i Vildagliptin Carbamazepin (1S)
Thong so

Ché d6 ion hoa ESI (+) ESI (+)
Dién thé ion hoa (V) 5000 5000
Khi phun suong (psi) 35 35
Khi tdng cuong (psi) 65 65
Nhiét do hoa hoi (°C) 65 65
Ning luong thé chon loc ion (V) 500 500
Khi thoi (psi) 100 100
Nang luong phan manh (V) 21 27
Dién thé dau ra bo phan phan manh (V) 20 20
Manh me (m/z, Dalton) 304 237
Manh con (m/z, Dalton) 154 194

2.2.3. Phurong phap xu ly mau

- Dung dich chudn néi: Can chinh xac khoang 25 mg
chat chuan carbamazepin, hoa tan trong methanol thu
dugc dung dich chuan ndi gbe c6 ndng do carbamazepin
khoang 500 pg/ml. Tir dung dich chuén noi gdc, tién
hanh pha lodng trong methanol - nugc (1:1) dé thu duoc
dung dich chuén ndi 1am viéc c6 néng d6 carbamazepin
khoang 2,5 pg/ml.

* Chudn bi cdc dung dich chudn tw tao trong dung

A

moi:

- Dung dich chudn goc dé pha dwong chudn (CCA):
Can chinh xac lwong chat chuan vildagliptin, hoa tan
trong methanol dé thu dugc dung dich chuén gdc cé
nong do vildagliptin khoang 240 pg/ml.

- Dung dich chudn goc dé pha mau kiém tra (OCA):
Can chinh xé4c luong chat chuan vildagliptin, hoa tan
trong methanol dé thu duoc dung dich chudn gdc c6
nong d6 vildagliptin khoang 240 pg/ml.

- Dung dich chudn goc lam viéc (CCB, QCB): Tix
dung dich chuan gbc CCA, QCA, tién hanh pha lodng
trong methanol - nudc (1:1) dé thu duoc dung dich
chuin lam viéc CCB, QCB c6 ndng d6 vildagliptin
khoang 24 pg/ml.

* Cdch chudn bi dwong chudn va mau LLOQ trong
huyét tirong

- Tt dung dich CCB, pha dung dich chuén lam viéc
trong huyét tuong WSS-CC1 va WSS-CC2 c6 ndng dod
VDG tuong g khoang 600 ng/ml va 30 ng/ml.
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- Mbi dudong chuin bao gém: 01 miu huyét
tuong tring (blank), 01 mau huyét twong tring c6 pha
IS (zero) va 08 mau huyét twong c6 pha chuan VDG
va IS.

- Tom tét néng dd va cach chuan bi cic miu cua
duong chuan (CC) va mau gioi han dinh luong dudi
(LLOQ) trong huyét twong duoc trinh bay & Bang 2 va
Bang 3.

Bing 2. Cdach chudn bi dwong chudn trong huyét twong

Miu Blank | Zero S1 S§2 S3 S4 S5 S6 S7 S8
Nong do (ng/ml) 3 6 15 30 60 180 420 600
V uyét twong tring (uh| 250 250 225 200 125 0 225 175 75 0
V wss.ccr (1D - - - - - - 25 75 175 250
V wss.cca (1D - - 25 50 125 250 - - - -

Bing 3. Cich chudn bi mau LLOQ trong huyét twong
Mau Nang dj (ng/ml) thyé't twong tring (ul) v WSS-CC2 (1D
LLOQ 3 225 25

* Cdch chudn bi cdc mau kiém tra trong huyét twong

- Tir dung dich QCB, pha dung dich chuan lam viéc trong huyét trong (WSS-QC1 va WSS-QC2) ¢ nong do

VDG tuong ung khoang 600 ng/ml va 30 ng/ml.

- Tom tit ndng d6 va cach chudn bi cac mau kiém tra (QC) trong huyét twong duoc trinh bay & Bang 4.

Bing 4. Céch chudn bi mau QC trong huyét twong

Mau Néng dj (ng/ml) (ng/ml) Viss-ocr 1) Viss-oc: () Y huayét twomg tring™Y
LQC 9 - 75 175
MQC 240 100 - 150
HQC 480 200 - 50

- Xir Iy mau huyét tvong: Thém 25 pul dung dich
chuan noi vao 0,25 ml mau huyét tvong (HT) da ra dong
o nhiét do phong, thém 1 ml dung dich acetonitril. Léc
xody 10 gidy. Ly tam 6500 vong/phit trong 5 phut. Ly
16p dich trong. Tiém sic ky.

2.2.4. Phuong phdp tinh két qua

Xac dinh ndng d6 VDG ¢6 trong cac mau thir (chua
biét ndng d6) dua vao ty 1¢ dién tich pic VDG/IS thu
dugc tir sic ky do cia mau thir va duong chuan biéu thi
mdi twong quan gitta ndng d6 VDG c6 trong cac mau
chuin véi ty 1€ dién tich pic VDG/IS cua mau chuén.
Tién hanh thdm dinh phuong phap phan tich theo quy
dinh cia EMA va US-FDA [1],[6].

3. Két qua va ban luin
3.1. D¢ ddc hiéu - chon lgc ciia phwong phdp

Phan tich cac mau HT tréng, mau HT tu tao chira
chuan ndi va VDG ndng d khoang 3 ng/ml theo phuong

phap da xay dung va ghi lai sic ky d6 (Hinh 1, 2).

Trén SKP ciia mau HT tréng (Hinh 1), tai thoi diém
0,49 phut va 0,48 phtt trung voi thoi gian luu cia VDG va
IS trong mau chuén (Hinh 2) khong xuit hién cac pic co
ménh phd khdi m/z =304 — 154 (dic trung cho VDG) va
manh phd khdi m/z = 237 — 194 (dic trung cho IS). Do
vay, phuong phap phan tich c6 do dac hiéu - chon loc voi
VDG va IS theo cac quy dinh cta phuong phap phan tich
thude trong dich sinh hoc [1],[6].

3.2. Puwong chuin va khodng tuyén tinh

Phén tich cac mau HT chira chudn ndi va chuin
VDG c6 ndng d6 khoang 3 ng/ml dén 600 ng/ml theo
quy trinh da xay dung. Xéc dinh sy tuong quan gitta
néng d6 VDG c6 trong mau va ti 1& dién tich pic
VDG/IS thu dugce trén SKD bang phuong phéap hdi qui
tuyén tinh, st dung h¢ s6 ty trong 1/(n6ng do)>.
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Hinh 2. SKP huyét twong trang c6 IS
va VDG nong dé 3 ng/ml

Két qua xac dinh méi twong quan nay dugc trinh bay ¢ Bang 5.

Bing 5. Két qua tham dinh khodng tuyén tinh ciia phieong phdp

Miu chuin D¢ diung (%)
](:Z;’i Z‘o Duwong chuin 1| Puwong chuin 2| Puwong chuin 3| Puong chuin 4| Puong chuin 5
3,00 102,0 99,3 98,4 99,7 101,7
6,01 97,0 101,9 102,1 101,0 96,9
15,01 97,9 98,4 103,7 97,2 99,3
30,03 101,2 98,6 98,2 100,4 102,1
60,06 95,3 104,1 99,6 107,2 94,8
180,18 103,3 99,3 100,9 99,9 103,2
420,42 101,5 99,1 100,4 95,4 99,6
600,60 101,9 99,3 96,7 99,1 102,4
Phwong trinh hdi quy | y=0,0056x- | y=0,0059x- | y=0,0061x- | y=0,0062x- | y=0,0059 x -
(y =ax +b)" 0,0049 0,0045 0,0047 0,0054 0,0049
Hé sb twong quan r 0,9995 0,9997 0,9997 0,9992 0,9994

(*) Ghi chii: x la nong @6 VDG (ng/ml) c6 trong mau; y la ty 1é dién tich pic VDG/IS
Két qua tham dinh cho thiy trong khoang nong do tir 3 ng/ml dén 600 ng/ml ¢6 sy twong quan tuyén tinh gitra ndng
d6 VDG va ty 1¢ dién tich pic VDG/IS véi hé sb twong quan xap xi bang 1.

Nbdng d6 VDG xac dinh tir dudng chudn so v6i ndng do 1y thuyét déu nam trong gidi han cho phép (tir 80 -120%
d6i voi ndng do thap nhat, tir 85 - 115% ddi v6i cac ndng do con lai) theo quy dinh ctia phwong phap phan tich thude

trong dich sinh hoc [1],[6].
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3.3. Gidi han dinh lwong dwdi cia phwong phap
Phén tich cic miu zero (mau HT chira chuén noi)
va mau HT chuta chuén ndi va chuin VDG ¢6 nf”)ng do

chinh x4c khoang 3 ng/ml (mau LLOQ) trén 3 16 mau.

Xac dinh néng do VDG c6 trong cac mau LLOQ tir cac
duong chuén tién hanh 1am song song trong cung diéu
kién.

Két qua thdm dinh giéi han dinh luong dudi cua
phuong phap dugc trinh bay ¢ Bang 6.

Bdng 6. Két qua xdc dinh giad tri LLOQ cua phwong phdp

Miu chudn (3 ng/ml) Ngay 1 Ngay 2 Ngay 3
Dién tich mau zero (n = 1) 15694 7220 0
Dién tich trung binh mau LLOQ (n = 6) 139644 118311 125566
Ty 1€ LLOQ/zero 8,9 16,4 -
bo dung (%) n=06 103,7 108,2 105,8
CV(%)n=6 1,7 13,6 1,8
bo ding (%) n=18 105,9
CV (%)n=18 7.9

Két qua thim dinh cho thiy, tai thoi diém tring voi
thoi gian luu cia VDG, dap img pic trung binh ctia mau
LLOQ gap hon 5 lan dap ung pic cua mau zero. Ty 18
giita ndng d6 VDG trung binh xéac dinh tir dudng chuan
so voi ndng d6 1y thuyét co trong cac mau LLOQ nam
trong khoang ttr 80% - 120% va CV nhd hon 20%, dap
g yéu cau gioi han dinh luong dudi cua phuong phap

phan tich thude trong dich sinh hoc [1],[6].

3.4. Xdc dinh dj dung, do lap lai ciia phwong phap

Tién hanh thdm dinh do dtng, do lap lai trén 4 16
mau LLOQ, LQC, MQC, HQC chita VDG ¢6 ndng do
tuong Umg la 3 ng/ml; 9 ng/ml; 240 ng/ml va 480 ng/ml.
Xac dinh ham lwong VDG ¢6 trong cic mau bang dudng
chuan phan tich trong cing diéu kién. P ding cia
phuong phép 1a ty 1& % giira ndng d6 xac dinh duoc so
v6i ndng do 1y thuyét. PO 1ap lai cua phuong phap duogc
biéu thi bang gia tri CV%. Két qua x4c dinh d6 dung, do
lap lai ctia phuong phap duogc trinh bay ¢ Bang 7.

Bing 7. Két qua tham dinh dg diing, do Idp lai trong ngdy va khdc ngdy

LLOQ LOC MOQC HOQC
Dj diing, (= 3 ng/ml) (= 9 ng/ml) (= 240 ng/ml) (= 480 ng/ml)
dolaplai  |"ps ing | cv | Podung | <V | Péding | <V | Dodimg | v
(79) (%) (79) (%) (%) (%) (70) (%)
Trong ngay 103,7 1,7 106,4 43 107,7 3,2 107,2 2.5
Khéac ngay 105,7 6,2 98,5 4,9 103,1 3,7 105,1 2,9

Két qua thim dinh cho thiy & cic ndng do thap, trung binh va cao, phuong phéap c6 d6 dung trong ngay va khac
ngay xap xi 100%; do lap lai trong ngay va khac ngay véi gia tri CV nhé hon 15%.

3.5. Nghién ciru d én dinh ciia hoat chit trong huyét twong

Tién hanh nghién ctru d 6n dinh cia VDG trong HT trén cac 16 mau LQC va HQC. Panh gia do 6n dinh cua
VDG trong HT bang cach so sanh ndong do VDG c6 trong cac mau dugc bao quan so véi nong do 1y thuyét. Két qua
nghién ctru d 6n dinh cia VDG dugc trinh bay trong Bang 8.
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Bing 8. Két qua nghién ciru dg on dinh ciia VDG trong huyét twong

Dé én dinh Méu |Néng d Iy thuyét (ng/ml) N "”f;'n‘;‘;’;‘l’;”nbi”é’”"” % Sai khic

) LQC 8,96 8,71 28
6 chu ki dong - ra

HQC 477,70 460,60 3.6
Do 6n dinh thoi gian ngan | LQC 8,96 7,99 10,8
(5 gio, nhiét do phong) | HQC 477,70 467,50 2,1
Do 6n dinh trong autosampler| LQC 8,96 9,26 23,3
(75 gid/nhiét d6 phong) | HQC 477,70 469,29 -1,8
D6 6n dinh dai ngay LQC 8,96 7,88 12,1
(-70°C £-5°C, 77 ngay) | HQC 477,70 480,65 0,6

Két qua nghién cou do 6n dinh cho théy, cac mau do 6n dinh sai khac so véi néng doly thuyét déu nho hon 15%,
dap ung yéu cau do 6n dinh cua hoat chat trong huyét twong cta phuong phéap phan tich thudc trong dich sinh hoc

[11.[6].

4. Két luan

Nghién ciru dd xay dung dugc phuong phap dinh luong vildagliptin trong huyét twong nguoi bang ky thuat
LC-MS/MS. Két qua tham dinh cho thdy, phuong phap c6 gia tri gi¢i han dinh lwong dudi nho (3 ng/ml); khoang
tuyén tinh rong (tir 3 ng/ml dén 600 ng/ml); d6 dung dao dong trong khoang tir 98,5% - 107,7%; d6 lap lai v6i gia
tri CV% nho (1,7% - 6,2%), thoi gian phén tich ngén (2 phat cho mdi mau), dap tmg yéu cau ddi véi phuong phap
phan tich thudc trong dich sinh hoc ciia US-FDA va EMA [1],[6]. Phuong phép di xay dung c6 thé ing dung trong
céc nghién ctru danh gia twong dwong sinh hoc d6i v6i ché pham chira hoat chét vildagliptin.

Tai liéu tham khao

1. European Medicines Agency, Committee for Medicinal Products for Human Use (2012): Guideline on Bioanalytical
Method Validation.
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3. Ramzia 1. El Bagary, Hassan M.E. Azzazy, Ehab F. El Kady, Faten Farouk (2016), “Simultaneous Determination of
Metformin, Vildagliptin and 3-Amino-1- adamantanol in human plasma: Application to pharmacokinetic studies”,
Journal of Liquid Chromatography & Related Technologies

4. Roberto Pontarolo, Ana Carolina Gimenez, Thais Martins Guimarées de Francisco, ROmulo Pereira Ribeiro, Flavia
Lada Degaut Pontes, Jodo Cleverson (2014), “Simultaneous determination of Metformin and Vildagliptin in human
plasma by a HILIC-MS/MS method”, Journal of Chromatography B-Volume 965, Pages 133-141.

5. Thong tin san phdm Galvus® 50 mg, Novartis Farmaceutica S.A.

6. U.S. Department of Health and Human Services Food and Drug Administration (2018): Guidance for Industry -
Bioanalytical Method Validation.

SUMMARY

A high throughput and specific method using Ultra Performance Liquid Chromatography tandem Mass Spectrometry
was developed for determination of Vildagliptin in human plasma. The Vildagliptin and internal standard were separated
from human plasma by liquid - liquid extraction technique. Analytes were chromatographed on a C8 column (50 x 2.1 mm;
1.9 um) with isocratic elution using a tandem quadrupole mass detector (QTRAP 6500 — AB Sciex). The mobile phase
consists of Acetonitrile and Ammonium bicarbonate 1 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 98.5%
- 107.7%; This method can be used for BE studies of Vildagliptin preparations.

(Ngay nhan bai: 28/04/2020 ; Ngay phan bién: 28/10/2020 ; Ngay duyét dang: 16/12/2020)
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TONG HOP VA TINH CHE TAP CHAT A CUA DICLOFENAC DAT CHAT LUONG
LAM NGUYEN LIEU THIET LAP TAP CHUAN

NGUYEN VAN GIANG

Truwong Dai hoc Dwoc Ha Nji

LE TH] THU, NGUYEN THI QUYNH GIANG,

PHAM VAN QUANG, LE THI MY HOA, POAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Diclofenac, tap A ciia diclofenac, tong hop - tinh ché, chat chudn.

1. Pit van dé

Diclofenac - mot dan chét cua acid phenylacetic
— 1a thubc thudc nhom chéng viém khong steroid va
duogc dung chu yéu dudi dang mudi natri, kali hodc
diethylamin. Thudc c6 tac dung chdng viém, giam dau,
ha sbt nhanh va thuong duoc chi dinh diéu tri tridu
chung lau dai cac loai viém khc’)p man tinh (nhu viém
da khop dang thap, viém cot sdng dinh khop, viém khorp
vay nén, mot s6 thoal hoa khép gdy dau va tan tat), diéu
tri triéu chimg ngan ngay cac dot viém canh khép, viém
khép do git, dau lung, dau r& than kinh. Diclofenac con
duoc dung dé diéu tri dau sau phau thuat, dau do chén
thuong, dau bung kinh [2]. Trén thi truong Viét Nam
hién nay dang Iuu hanh nhiéu san pham chtra diclofenac
v6i cac dang bao ché khac nhau nhu vién bao tan trong
rudt, thude tiém, vién dan, thudc nho mét, gel xoa bop
[2]... do cac cong ty trong nudc va nudc ngodi san xuat.

Theo cac Duogc dién hién hanh [1],[7],[81,[9], dé
kiém soét chit luong dugc chit va thanh phiam chira
diclofenac can st dung tap chat A, c6 tén khoa hoc
la 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on, la
san phim trung gian trong qua trinh téng hop nguyén
liéu dong thoi 1a san pham phan huy cua diclofenac.
Diclofenac tap A ¢ dang bot két tinh, mau tre’ing hoac
hoi vang, nhié¢t d6 nong chay khoang 125 °C - 130 °C,
khong tan trong nudc, hoi tan trong cloroform, ethanol,
methanol, tan trong toluen. Hién tai, ngudn cung cip
chinh chat chuan tap nay cho cic phong kiém nghiém
trong nudc 1a cac Hoi dong Duge dién nudc ngoai nhu
Ho6i ddng Duoc dién My, Hoi dong Dugc dién Chau
Au, Hbi déng Duoc dién Anh hay mot sb hang hoa
chét 16n nhu Merck, Sigma-Aldrich,... voi gid thanh
rit cao. Diclofenac for system suitability EPCRS (chira
diclofenac tap A) 1 mg: 79 EUR; diclofenac impurity
A BPCRS 25 mg: 97£; diclofenac related compound
A USPRS 25 mg: 730 USD; diclofenac related
compound A Merck 25 mg: 2051 SGD. Nguyén li¢u
1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on tinh

khiét dat yéu cau sir dung cho thiét 1ap chuan cua hing
TRC - Canada ciing c6 gia toi 450 USD/ 1 g, chua ké
thué nhap khau va phi van chuyén. Tt thuc té d6, chung
t6i da tién hanh nghién ciru tong hop tinh ché tap A cua
diclofenac dat d6 tinh khiét cao dé thiét 1ap chuin tap,
nhim tao ra ngudn tap chuén c6 sin trong nudc véi chi
phi thap, dap ing nhu cau sir dung trong kiém tra nguyén
liéu va cac dang bao ché cua diclofenac tai Viét Nam.
2. Thue nghiém

2.1. Thiét bi, dung cu, héa chit va chit chuin
2.1.1. Thiét bi va dung cu

Pi duge hiéu chuin theo quy dinh cua ISO/IEC
17025.

* Thiét bi va dung cu tai Vién Kiém nghiém thudc
Trung wong:

- May do quang phd hong ngoai Thermo Nicolet IS
50 FT-IR;

- May do nhiét d6 nong chay BuChi M-565;

- May sic ky long hiéu nang cao HPLC-Shimadzu
20A,;

- May chuan do nude Coulometer Metrohm 756 KF;

- Can phén tich: Metler Toledo MS 105 d6 chinh xac
0,1 mg;

- Cot C8 Luna, 250 x 4,6 mm, 5 pm cua hang
Phenomenex;

- Dung cu thuy tinh chinh xac cac loai.

* Thiét bi va dung cu tai don vi khac:

- May sic ky long khéi phé LC-MS/MS Agilent
1290/6460 (M¥) Vién Cong nghé dugc pham qudc gia
v6i ché do do ESI.

- May do phd cong hudng tir hat nhan 'H-NMR va
3C-NMR: Bruker AV500 khoa Hoéa hoc — Trudng Dai
hoc Qudc gia Ha Noi.

- May do nhiét do néong chay EZ-Melt — B mén
Cong nghiép Dugc — Truong Pai hoc Dugc Ha Noi.
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- Lo vi song Sharp R-205VN(S) - 20L — B§ mon
Cong nghiép Dugc — Truong Pai hoc Dugc Ha Noi.

- Binh cu cac loai, sinh han, may khue"iy tor IKA va
cac dung cu can thiet khac str dung d€ tong hop hoa hoc
— B6 mon Cong nghi€p Dugc — Truong Pai hoc Dugc
Ha Noi.

2.1.2. Dung moi, hoa chat, chdt chudn

- Chuan tap Diclofenac related compound A
(1 —(2,6—dic’loropheny1)— 1,3-dihydro-2H-indol-2-on)
USPRS: S6 16 KOI100, ham lwgng 100,0% tinh theo
nguyén trang.

- Diclofenac natri ham lugng 99,59% - Trung Qudc,
dang dugc dung.

- Dicloromethan — Merck, dat tinh khiét phan tich.

- Acid hydrocloric — Prolabo, dat tinh khiét phan tich.

- Kali hydroxyd — Merck, dat tinh khiét phan tich.

- Ethanol tuyét dbi — Prolabo, dat tinh khiét phan
tich.

- Cac hoa chit khac co ngudn gdec Merck va dat tinh
khiét phan tich.

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

- Diclofenac natri.

o
¢
o “~ONa cl
N dd HCI 10%
cl

— >
Khudy 2h

H

L

2.2.2. Tong hop 1-(2,6-diclorophenyl)-1,3-dihydro-
2H-indol-2-on.

Qua cic phuong phap di duogc cong bd [5],[6],
1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on  (tap
A ciia Diclofenac) dugc téng hop tir diclofenac natri chu
yéu bang hai phuong phap sau:

2.2.2.1. Phuong phap 1 [6]: Phuong phap sir dung hd
trg cia nang luong vi séng, qua hai budc:

Bude 1: Tong hop acid diclofenac

Cho 5,0 g diclofenac natri vao binh cau c6 dung tich
250 ml, thém 50 ml acid hydrocloric 10%. Hon hop
duoc khudy trong 2 gid, sau d6 trung hoa bang dung dich
Na,CO, loang veé pH3, xuét hién tua. Loc tia, rira tia bé“mg
nude cét thu duge chét rin mau tring 1a acid diclofenac.

Buée 2: Toéng hop 1-(2,6-diclorophenyl)-1,3-
dihydro-2H-indol-2-on

Cho 3,0 g acid diclofenac vao binh nén dung tich
250 ml, thém tiép 50 ml acid sulfuric 25%. Pat hon hop
phan tng vao 16 vi song trong 10 phat. Bé ngudi hdn
hop phan mg vé nhiét d6 phong sau d6 trung hoa bang
dung dich Na,CO, 10% dén pH 8. Chiét dung dich thu
duoc véi cloroform (4 x 10 ml). Tap trung cac dich chiét
cloroform, rira bang nudc cat va lam khan bang Na,SO,
khan, cat loai dung méi ¢ ap suét giam thu dugc san phim
1-(2,6-diclorophenyl)-1,3-dihydro-2 H-indol-2-on.

O
1l

C\OH Cl
1. dd H,S0, 25%

MW 10 phut
—_—

MW= Microwave, vi séng

2. dd Na,CO, 10%

Hinh 1. So do tong hop 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on
bang phuwong phap sit dung nang lwong vi song

2.2.2.2. Phuong phap 2 [5]: Khong dung vi song
Burde 1: Tong hop acid diclofenac
Acid diclofenac trong phuong phap nay duoc tong
hop nhu phuong phap 1.
Buée 2: Toéng hop
dihydro-2H-indol-2-on
Hoatan 0,33 g (1,1 mmol) acid diclofenac va 1-ethyl-

1-(2,6-diclorophenyl)-1,3-

3-[3-dimethylaminopropyl]carbodiimid ~ hydroclorid
(EDC, 226 mg, 1,2 mmol) trong 20 ml dicloromethan
va khudy trong 30 phut ¢ nhiét d6 phong. Sau d6 khi
phan tmg két thiic, hdn hop phan tmg dwoc pha lodng

voi dicloromethan (50 ml). Dich thu dugc rua bf?lng
dung dich NaHCO; bdo hoa (3 x 20 ml) sau do béng
nudce cat (3 x 20 ml) thu pha hitu co. Lam khan pha htiu
co bang Na,SO, khan sau do cét loai dung moéi hiru co
thu dugc 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-
2-on ¢6 mau do.

Chung toi da thyc hién ca 2 phuong phap trén dé so
sanh két qua va nhan thay:

Phwong phdp 1: Hiéu suit tong hop
1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on rét
thép (khoang 6%) va san pham c6 nhiét do néng chay
khoang 110,8 - 114,0 °C.
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Phiwong  phdp 2: Hiéu suit tong hop
1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on ~ dat
khoang 91%. Tuy nhién phuong phap nay c6 nhugc
diém 14 san pham tao ra ¢6 mau do6 trong khi tap chuén
nhap tir nude ngodi c6 mau tring va EDC 14 nguyén liéu
kha dit tién nén chi phi dé tong hop tap chuén s& cao.

Pé khic phuc cac nhugc diém trén, chung
t6i dd nghién ciu cai tién phuong phap tong hop
1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on  dé
dat hiéu suét cao, dé thuc hién tir cac nguyén liéu co
gia thanh ré hon. Phuong phap tong hop duoc tién hanh
theo so d6 nhu sau:

0
8
o] “ONa Cl
K dd HCI 10% cl
—_— N
100°C E:E):o
Cl

Hinh 2. So do6 phan vmg tong hop 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on

Trong moi truong acid manh, diclofenac natri s¢
chuyén thanh acid diclofenac, sau d6 trong méi trudong
acid hydrocloric va nhiét do, phan ti acid diclofenac
dong vong ndi phan tir tao san pham. Tuy nhién, acid
diclofenac va 1-(2,6-diclorophenyl)-1,3-dihydro-2H-
indol-2-on sau khi tao thanh déu khong tan trong nudc
va tao thanh két tiia khién phan tmg xay ra khé khan. Vi
vay can tbi wu hoa qua trinh tong hop dé dat hiéu suét cao.
2.2.3. Tinh ché va thir d¢ tinh khiét so bo

Qué trinh tinh ché san pham dugc thyc hién bang
qua trinh két tinh phan doan, c6 st dung than hoat tinh
dé hip phu tap mau. San pham sau khi tiy mau bang
than hoat tiép tuc duoc loai tap mau b'fmg dung dich
natri metabisulfit 0,2%. Thir so bd tién trinh phan tng
bang sic ky 16p mong va do tinh khiét bang do nhiét do
noéng chay.

Qua trinh téng hop va tinh ché san pham, thir so
b6 tinh khiét dwoc tién hanh tai phong Tong hop Hoa
dugc — BO moén Cong nghiép Duogc — Truong Dai hoc
Duoc Ha Noi.

2.2.4. Xdc dinh cdu tric, nhdn dang chat

San pham téng hop duoc khing dinh cau tric bang
cac phuong phéap phén tich phé hién dai: phd khdi (MS)
v6i ché 46 ESI-MS, phé cong hudng tir hat nhan (NMR)
dugc do trong dung m6éi DMSO-d, véi chét chuan noi
tetramethylsilan (TMS); sau d6 dugc dinh tinh so sanh
v6i chuan gbe USP bang do phd hép thy tir ngoai va phd
hdng ngoai (nén vién KBr).

2.2.5. Kiém tra chdt lwong san pham sau tinh ché

San pham ciia qua trinh tong hop va tinh ché sau khi
xéc dinh céu trac dugc kiém tra chat luong 4p dung céac

phuong phap phan tich dugc xay dung va tham dinh dya
theo Dugc dién My - USP 40. Chat chuan diclofenac
related compund A (1-(2,6-diclorophenyl)-1,3-dihydro-
2H-indol-2-on) ctia Hoi déng Duogc dién My duoc su
dung dé lam chuan gdc. Cac phuong phap phan tich
duogc ap dung bao gom:

- Dinh tinh: quang phé UV-VIS va quang phd hong
ngoai.

- Po nhiét dd nong chay.

- Tap chat lién quan: Phuong phap HPLC.

- Dinh lugong: Phuong phap HPLC.

3. Két qua va ban luin
3.1. Két qud

3.1.1. Quy trinh tong hop I-(2,6-diclorophenyl)-
1,3-dihydro-2H-indol-2-on

Cho 100 ml HCl 10% vao binh cdu 2 ¢ dung
tich 1000 ml, dun cach dau dén khi dau dat nhi¢t do
110 - 115 °C. Hoa tan 10,0 g diclofenac natri vao trong
400 ml nudc, sau d6 nho tur tr vao binh phan Gng. Sau
khi nho xong, tiép tuc dun khéi phan tmg trong 6 gid
(str dung sdc ky 16p mong dé theo ddi tién trinh phan
mg). Sau khi két thuc phan tng, lam ngudi khdi phan
ung vé nhiét do phong, thém 100 ml dicloromethan,
khudy trén trong 5 phit. Pha dicloromethan duoc tach
ra bang binh gan, rira bang dung dich KOH 1M (2 x
100 ml), sau d6 rira bang nuéc cat (2 x 100 ml). Dich
dicloromethan dugc 1am khan bang 5 g Na,SO, khan,
sau do cat loai dung méi, say & 60 °C trong 30 phut
thu duoc 7,87 g 1-(2,6-diclorophenyl)-1,3-dihydro-2H-
indol-2-on th, tinh thé mau tring nga, hiéu sut 90,0%,
t°,. 125,8 - 128,0 °C (tai li¢u [6] 126 - 127 °C).
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3.1.2. Qua trinh tinh ché

Hoa tan 5,0 g san pham tong hop trong 30 ml ethanol
tuyét d6i & 75 °C. Thém 0,3 g than hoat, dun cach thiy
c¢6 khudy tron trong 30 phut dé tdy mau. Loc néng bang
phéu loc Buchner, sau d6 1am lanh dich loc xudng 0 °C
trong 2 gio. Loc, ria bé‘mg ethanol lanh thu dugc taa. Tua

thu duogc téy mau bé“mg dung dich natri metabisulfit nhu
sau: hoa tan tua thu dugc trong 50 ml ethanol tuyét dbi,
nho tur tr vao 50 ml dung dich natri metabisulfit 0,2%
¢6 khudy tron trong 30 phut. Loc 14y tia, rira tia bang
nudc cét thu dugc san pham 1-(2,6-diclorophenyl)-1,3-
dihydro-2H-indol-2-on tinh khiét c6 mau tring.

Bing 1. Nhiét do nong chay va hiéu sudt qud trinh tinh ché

Nhiét dp nong chdy (°C) i i
STT - - Hiéu suat tinh che (%)
Truoc tinh che Sau tinh ché
1 125,8 - 128,0 126,3 - 1277 92,5
2 125,8 - 128.,0 126,3 - 127,7 91,4
3 125,8 - 1280 126,3 - 127.,7 92,2
Trung binh 126,3 - 127,7 92,0

Kétqua thtrtinh khiétsobo cua 1-(2,6-diclorophenyl)-
1,3-dihydro-2 H-indol-2-on tong hop va tinh ché dugc:

- Cam quan: mau trang

-T,.:126,3-127,7°C

- Séic ky 16p mong: Tién hanh véi 2 hé dung moi
(dicloromethan — methanol = 9 : 1) va dicloromethan

cho thiy san phdm c6 mot vét chinh duy nhét co R,

lan luot 1a 0,83 va 0,7. Tién hanh chim chéng vét
1-(2,6-diclorophenyl)-1,3-dihydro-2 H-indol-2-on
va diclofenac acid véi hé dung méi (dicloromethan —

cua

methanol =9 : 1) cho thdy 2 vét tach nhau kha 16 va san
pham khoéng thdy vét diclofenac acid & ndng d cham.

Abs

S ST S
pupphipiinbes

0.9

ﬁ Mau chudn
» Miu thir

3.1.3. Két qua khang dinh cdu tric cia san phdam
bang phan tich pho
3.1.3.1. Pho UV-VIS

Song song tién hanh quét phé UV — VIS cia dung
dich chuan My diclofenac related compound A sb
16: KOI100 va dung dich 1-(2,6-diclorophenyl)-1,3-
dihydro-2H-indol-2-on sau khi tinh ché v&i ndng
dd 10 pg/ml trong methanol ¢ khoang budc song tu
200 — 400 nm. Két qua cho thidy phdé hip thu
UV — VIS ciia 2-amino-5-methylthiazol chudn My va
2-amino-5-methylthiazol sau khi tinh ché déu cho 1 cyc
dai hap thu (A, ) & bude séng 244,0 nm.

200 Z50 300 350
——Pho chuan USP Diclofenac Tap A 10 ug/mi{Pho chuan USP Diclofenac Tap A.UDS)
Tap A 16 ug/ml(Pho thu Diclofenac Tap A UDS)

Pho thu Diclol

T T T T T i s

Hinh 3. Chong phé hap thu tir ngoai ciia chudn va thir

3.1.3.2. Phd IR

Phd héng ngoai cua san phém 1-(2,6-diclorophenyl)-1,3-dihydro-2 H-indol-2-on sau tinh ché phu hop voi phé
hong ngoai cua diclofenac related compound A chudn My s6 16: KOI100 v6i hé s6 match 98,35%.
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Hinh 4. Phé IR ciia 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on
3.1.3.3. Pho khéi (MS)
Dir liéu phé ESI-MS cua 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on tong hop dwoc co pic ion (m/z):
277,8 [M+H]" twong tng v&i khdi lwong phan tir cia 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on (CTPT
C,,H,CLLNO, M = 278,13).

i

e

0s

w7
Al
100 150 200 2% 200 %0 0 40 500 ~

Hinh 5. Pho MS ciia 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on
3.1.3.4. Pho cong hudng tir hat nhan (NMR)

Phan tich dit liéu pho cong huong tir 'H va 13C cta 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on tong hop
duoc cho théy xuét hién céc tin hiéu proton va carbon phu hgp véi cong thiic cAu tao.

Cl

12

Phd 'H-NMR (DMSO-d,, 500 MHz), & (ppm): 3,89 (s, 2H, H-3), 6,38 (d, 1H, J=7,5 Hz, H-4), 7,09 (dt, 1H,
J,=1,5 Hz, J,=7,5 Hz, H-5), 7,20 (dt, 1H, J,=7,5 Hz, J,=7,5 Hz, H-6), 7,39(d, 1H, J=7,5 Hz, H-7), 7,61 (dd, 1H,
J,=8,0 Hz, J,=8,0 Hz, H-11), 7,6(d, 2H, J=8,0 Hz, H-10, H-12).
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Diclofenac tap A

—3.894
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Hinh 6. Ph6 ' H-NMR ciia 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on

Phé 3C-NMR (DMSO-d,), & (ppm): 35,59 (C-3); 108,99 (C-7); 123,32 (C-5); 125,09 (C-11); 125,47 (C-14);
128,30 (C-6); 129,86 (C-4); 130,37 (C-10; C-12); 132,40 (C-9; C-13); 134,92 (C-15); 143,28 (C-8); 173,71 (C-2)..

173.708
35.558

T T T T T T T T T
180 160 140 120 100 80 &80 40 20

Hinh 7. Ph6 3C-NMR cia 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on
Phan tich dit liéu pho cong huong tir 'H va 3C ciia san pham sau tinh ché cho thiy xuét hién cac tin hi¢u proton
va carbon phu hgp vdi cong thire cau tao cua 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on.
Nhu vay, tir két qua phan tich tinh chat va dir liéu phé UV-VIS, IR, MS va NMR két hop so sanh véi chuan c6
thé khang dinh chat sau khi tinh ché 1a 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on.

3.1.4. Két qua kiém tra chdt heong san pham sau tinh ché

3.1.4.1. Xac dinh tap chat lién quan

St dung phuong phap sic ky 16ng hiéu ning cao véi diu kién phan tich theo Duoc dién My - USP 40 (Chuyén
luan nguyén lidu diclofenac natri) dé tién hanh xac dinh ham lugng tap chét lién quan co trong san phdm sau tinh
ché. Pha dong 1a hdn hop ciia 70 thé tich methanol va 30 thé tich ctia hdn hop acid phosphoric 0,01 M va natri
dihydrophosphat 0,01 M ti 1& (1 : 1) dd duoc diéu chinh vé pH 2,5 + 0,2. Chat chuén diclofenac natri, tap A cia
diclofenac USPRS va diethyl phthalat dugc cho vao dé xac dinh d6 phan tach ciia hé sic ky dong thoi xac dinh vi
tri rira gidi ciia cac chit nay trong san pham sau tinh ché (néu c6).

Chuén bi cac dung dich nhu sau:
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Dung dich thir: Hoa tan 10,0 mg ché pham trong
methanol va pha lodng thanh 10,0 ml bang cing dung
moi.

Dung dich dbi chiéu (1): Hat 1,0 ml dung dich thr,
pha lodng bang methanol thanh 100 ml dung dich.

Dung dich dbi chiéu (2): Dung dich cé chua diethyl
phtalat, chuan diclofenac natri va chuan tap A cua
diclofenac trong methanol ¢6 cing ndng d6 0,1 mg/ml.

Tién hanh: Tién hanh sic ky lan luot d6i véi mau
trang, dung dich dbi chiéu (1), dung dich ddi chiéu (2),

dung dich thi. Hé sb phan giai gitra pic tap A va
diclofenac khong dugc nhd hon 6,5.
Tinh (%) ham lugng mdi tap trong dung dich thir
theo cong thuc:
(%) Mbi tap = rlrg
Trong do: r;: dién tich cua mdi pic tap trén SKD
cua dung dich tha
rg,: dién tich pic’chinlrl trén SKD cua
dung dich d6i chicu (1)
Két qua thu dugc trong Bang 2 va Hinh 8, 9, 10.

Bing 2. Két qua xdc dinh tap trong san pham tinh ché

Thoi gian luu: IR Diethyl phthalar) =’4,6ph12t
WRetap 4) = 5,7 phut ’
tR(Dicqu'enac natri) - 9’5phut

Thiét bi: Shimadzu LC — 204 (VKN/TT/06.21); Cét C8,Luna, 250 x 4,6 mm, Sum, duy tri nhiét dé ¢ 30 °C

Dg phan giai: R(Diethyl phthalat — tap 4) — 3.7

R(Diclafenac natri—tap A) = 11,9

Dién tich pic chinh trong dung dich doi chiéu (1) (mAU.s)

Lan tiém Pha lodang tur thir (1) Pha loang tur thtr (2) Pha lodang tur thir (3)
1 275571 308001 295714
2 276584 306873 295459
3 274885 308468 295283
Trung binh 275680,0 307780,7 295485,3
MAU THU
Thir 1 Thir 2 Thir 3 T
Pic tap Thoi gian| Luong can: 10,007 mg Luong can: 10,418 mg Luong can:10,001 mg l:::z’;zg
" |lwu (phut)| Dt pic tap % Dt pic tap % Dt pic tap % (%)
(mAU.s) Tap (mAU.s) Tap (mAU.s) Tap
Tap 1 2,0 1136 0,004 792 0,003 1151 0,004 0,004
Tap 2 7,2 5379 0,020 5501 0,018 5492 0,019 0,019
Tap 3 10,8 8523 0,031 9087 0,030 8591 0,029 0,030
Téng tap 0,055 0,051 0,052 0,053

Két qua cho thdy san pham sau tinh ché khong co céc tap diethyl phtalat va diclofenac nhung c6 3 pic tap khac
¢6 ham lugng rat nho: téng ham luong tap 1a 0,053%, dat yéu clu dé thiét lap chét chuén.
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Hinh 8. Sic ky do dung dich doi chiéu (2)
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Hinh 9. Sac ky do mau trang Hinh 10. Sac ky do mau thu

1.1.4.2. Pinh lugng

Str dung phwong phap séc ky 16ng hiéu ning cao vai diéu kién phan tich theo Dugc dién My 40 dé tién hanh dinh
lwong san pham tap A ctia diclofenac sau tinh ché. Pha dong 14 hdn hop ciia 70 thé tich methanol va 30 thé tich cua
hén hop acid phosphoric 0,01 M va natri dihydrophosphat 0,01 M ti 1& (1 : 1) da duoc diéu chinh vé& pH 2,5 + 0,2.
Dung dich thir ¢6 chira 1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on trong methanol ndng d6 0,1 mg/ml. Tién
hanh song song v&i chat chuan tap A cua diclofenac 16 KOI100 (M¥) ¢6 ham lwong 1,00 mg/mg tinh theo nguyén
trang. Két qua thu duoc trong Bang 3 va Hinh 11.

Bing 3. Két qua dinh lwong nguyén liéu tap A cia diclofenac

- Thiét bi: May HPLC Shimadzu LC — 204 (VKN/TT/06.21);
- Cot C8,Luna, 2750 x 4,6 mm, ?'ﬂm, duy tri nhiét do o 30 °C; i
- Lwong can chuan (mg): Chuan 1: 10,056 mg (S= 2939427 mAU.s); Chudn 2: 10,514 mg (S= 3069864 mAU.s),
- D¢ phan giai: R piethyt phihatat —1ap ) = 377 R pictofenac natri —1ap 4y = 121
v s | Danhpi [ Wl 9
Thur 1 10,318 2981875 98,87
Thur 2 10,148 2946901 99,35
Thur 3 9,955 2898922 99,62
Thur 4 9,693 2823426 99,65
Thu 5 10,077 2934141 99,61
Thir 6 9,818 2851574 99,36
Ham luwgng trung binh = 99,41%; n = 6; RSD = 0,43%

Ham luong tap A cua diclofenac sau tinh ché 1a 99,41% tinh theo nguyén trang (n = 6; RSD = 0,43%)).
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Dung dich phan giai Mau thir Mau chuén
Hinh 11. Sic ky d6 dinh lwong nguyén liéu tap A ciia diclofenac
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Nhdn xét: Két qua phan tich so bo trén 2 chi tiéu tap  cua tap chuén nhap tir My va EU.
chit lién quan va dinh lugng cho thay san pham tong
hop va tinh ché tap A cta diclofenac dat yéu cau sir dung ] . )
1am nguyén liéu thiét 1ap tap chuin. Tu két qua phén tich tinh chat va fifr lieu Phé }R,
. . MS va NMR két hop so sanh véi chuan cé thé khang
3.2. Ban lugn dinh chét sau khi tinh ché 13 1-(2,6-diclorophenyl)-1,3-
3.2.1. Vé tong hop héa hoc dihydro-2H-indol-2-on.

Chung t6i da khic phuc dugc nhugc diém cua cac
phuong phap tong hop hién nay dé tong hop thanh cong
1-(2,6-diclorophenyl)-1,3-dihydro-2H-indol-2-on  tur
diclofenac natri v&i chi phi thap va hidu suit cao, tac nhan : ) B o .
sir dung & déy 14 acid hydrocloric. Phan tmg tong hop ¢ 1,3—d{hydro—2H —1ndq1—2—op sau tong hop va tinh che dat
dic diém 1a ca diclofenac acid va 1-(2,6-diclorophenyl)- Y€ cau lam tap chuan v6i ham luong 99,41% va lugng
1,3-dihydro-2H-indol-2-on d&u khéng tan trong nuéc  Ong tap chat 1a 0,053%.
lam cho phan ung xdy ra kho khan, nhung chiing t6i da 4, Ké¢t luan
khic phuc duoc diéu nay bang cach nho tir tir dung dich .
natri diclofenac vao dung dich HCI 10%, hi¢u sudt téng
hop 1én dén 90% va san pham it tap, dé tinh ché.

3.2.3. Vé qud trinh xdc dinh cdu triic san pham

3.2.4. Vé két qua kiém tra chat lwong san pham
Kétqua phéan tich so b trén 2 chi tiéu tap chat lién quan
va dinh luong cho thiy san pham 1-(2,6-diclorophenyl)-

Nhu vay, chung t6i di tong hop va tinh ché duoc tap
A ctia diclofenac dat yéu cau chat lugng dé lam nguyén
. ) ) liéu thiét 1ap chat chuan dung trong kiém nghiém nguyén
3.2.2. Vé qua trinh tinh ché san pham lidu va cac dang bao ché cua diclofenac. San pham nay

Qua trinh tinh ché ¢6 hiéu suét cao (92,0%). Vé cam dang tiép tuc duoc nghién cuu do on dinh dé st dung
quan, san phém sau tinh ché c6 mau tréng giéng véimau  1am nguyén liéu thiét lap chét chuin tap.
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SUMMARY

Controlling the pharmaceutical impurities is a significant issue to the pharmaceutical industry. Diclofenac is a
nonsteroidal anti-inflammatory drug (NSAID). Diclofenac is used to treat mild to moderate pain, or signs and symptoms
of osteoarthritis or rheumatoid arthritis. For controlling diclofenac material and its products, it’s essential to evaluate
1-(2,6- dichlorophenyl)-1,3-dihydro-2H-indol-2-one impurity. In this work, we have synthesized and purified it to
establish 1-(2,6-dichlorophenyl)-1,3-dihydro-2H-indol-2-one impurity standard. The structure of synthesized product was
determined by IR, NMR and MS. The purified product contained 99.41% (on as is basic) by HPLC analysis, comparing
with USP reference standard.

(Ngay nhan bai: 06/11/2018 ; Ngay phan bién: 01/03/2020 ; Ngay duyét dang:17/06/2020)
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MUC LUC

Nghién cieu khoa hoc .
Xay dung va tham dinh quy trinh dinh luong Diclofenac natri trong vién dan bang phuong phap
HPLC.

LE TH] QUYNH NGA, NGUYEN TH] HONG HANH, TRAN TH] HONG ANH

Xay dyng va thAm dinh quy trinh dinh tinh, dinh lugng nguyén liéu Dioscin chiét xudt, phan lap tir
cdy Bay 14 mot hoa bang k¥ thuat sac ky long hi¢u nang cao.

CAO NGOC ANH, LE QUANG THAO, PO TH] HA, THAI NGUYEN HUNG THU

Nghién ctru dinh lugng Vildagliptin trong huyét tuong nguoi bang phuong phap LC-MS/MS.
PHAN TH] NGHIA, TRAN TH] NGA, LE TH] LA, PHAM THANH HUYEN,
HOANG VAN BUC, TA MANH HUNG
Tong hop va tinh ché tap chat A ciia Diclofenac dat chét lugng lam nguyén lidu thiét 1ap tap chuén.
LE TH] THU, NGUYEN TH] QUYNH GIANG, PHAM VAN QUANG,
LE THI MY HOA, NGUYEN VAN GIANG, POAN CAO SON
Théng tin khoa hoc - Tin tirc
Thudc khong dat chat lugng da duge B Y t€ xtr ly tir thang 6/2020 dén thang 11/2020.
HA THI MINH CHAU

CONTENTS

Scientific researches

Development and validation of the procedure for determination of Diclofenac sodium in
suppository by HPLC method.

LE THI QUYNH NGA, NGUYEN TH] HONG HANH, TRAN THI HONG ANH

Development and validation of High Performance Liquid Chromatography technique for
identification and determination process of Dioscin raw materials, extracted, isolated from
“Bay 14 mot hoa - Paris polyphylla var. Chinensis Smith.” plant.

CAO NGOC ANH, LE QUANG THAO, PO TH] HA, THAI NGUYEN HUNG THU

Study on determination of Vildagliptin in human plasma by LC-MS/MS method.
PHAN THI NGHIA, TRAN THI NGA, LE THI LA, PHAM THANH HUYEN,
HOANG VAN PUC, TA MANH HUNG
Synthesis and purification of Diclofenac impurity A meet the quality as raw materials to establish
impurity standard.
LE THI THU, NGUYEN THI QUYNH GIANG, PHAM VAN QUANG,

LE THI MY HOA, NGUYEN VAN GIANG, DPOAN CAO SON
Technical information — News
Substandard pharmaceuticals recalled from June 2020 to November 2020 on decision of Ministry
of Health.

HA THI MINH CHAU
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